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KHOA HQC VA CONG NGHE

Nghién ciru thiét ké, ché tao mé hinh hé thong truyén lic trén é 16
dién

Tich hop tro' Iy do ai coze vao hé thong LMS: gidi phdp ndng cao
hiéu suat va chat luong giang day truc tuyen tai truong Dai hoc

Cong nghiép Viét Tri

Téng hop xiic tac chira Zn-Mo/HY thiec hién qud trinh thom héa
Butane

Xdc dinh ham heong Fe, Zn trong mot 6 thiee pham bang phwong
phap pho hap thu nguyén twr ky thudt ngon hira (F-AAS)

Nghién civu ché tao vt liéu nano NiO ing dung thir nghiém trong
dién cuc cam bien dién hoa nhay khi NO;

Nghién ciru xdy dung hé truyén dong Thyristor - dong co dién mot
chiéu cho truyén dong chinh may tién

Nghién citu ché tao san pham supe lan kép tir quang Apatite Lo
Cai va axit Phosphoric da cé dac cua nha may DAP Lao Cai

Nghién ciru moé phong hién twong danh thung dién moi

Ung dung cong nghé doc Barcode va ldp trinh Macro trong HMI
cho bai toan luu kho san xuat ghe o t6

Cdch tiép cdn ldy con nguoi lam trung tam truée lan séng Al tao
sinh: chien lugc bao vé quyén tw chui va tw duy trong gido duc

Xady dung hé sinh thai 50 tai Truong Pai hoc Cong nghiép Viét Tri
trong boi canh cach mang cong nghiép 4.0

Bo diéu khién mo tw diéeu chinh

Sw tac dong cua ung sudt nén Ién hat nano silicon dén sw dich
chuyén quang phé phat quang

Xu huéng dp dung cdc tiéu chudn cong bo thong tin méi truong, xa
héi va quan tri (ESG) trén theé gioi

Ung dung truyén théng marketing tich hop trong xdy dung thuwong
hiéu Truong Pai hoc Cong nghiép Viét Tri

Ché tao va nghién curu dac trung tinh chdt ciia vat liéu nano kim
loai Cu

Nghién ciru xdc dinh ham heong Trimethoprim trong thuée thii y
bang phwong phap sac ky long hiéu nang cao

Nghién cvu xdy dung quy trinh tach chié’t va xdc dinh thanh phan
hoa hoc va hoat tl'n‘h sinh hoc cua tinh dau hwong nhu tia (Ocimum
Tenuiflorum L.) trong tai tinh Phii Tho

Tiéng anh hé tro du lich bén viing tai tinh Phii Tho: khung phdn
tich va ham y chinh sach

NGHIEN CUU - TRAO POI
Hoat déng khoa hoc, cong nghé va déi méi sang tao gd'n voi dao
tao, chuyén giao tri thicc tai Truong Pai hoc Cong nghiép Viét Tri:
thanh tyu 2021 - 2025 va dinh huéng 2025 — 2030

Vai tro cia giang vién trong méi trieong sé gan véi ddo tao tir xa
tai Truwong Dai hoc Cong nghiép Viét Tri
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TRUONG PAI HOC CONG NGHIEP VIET TRi KHOA HQC VA CONG NGHE

NGHIEN CUU THIET KE, CHE TAO MO HINH HE THONG TRUYEN LUC
TREN O TO PIEN
Vit Pire Binh', Vii Quéc Hién, Lé Quang Vinh, Nguyén Vian Vuong,
Nguyén Hiru Hii, Pham Manh Thang

Khoa Co Khi — O t6
*Email: binhvd@vui.edu.com

Tém tit:

Bai bao nghién ciru cdu tao va nguyén 1y 1am viéc cta hé thdng truyén luc trén xe 6 6 dién. Trén co s do, tién hanh tinh
toan va lya chon phwong 4n thiét k& mé hinh hé thong truyén lyc pht hop cho xe 6 t6 dién mini. Pdng thoi, bai bo tap trung
phan tich cac yéu cu k¥ thuat ddi véi hé théng truyén luce, bao gém lya chon dong co dién, hop giam tdc, co cAu dan dong
va phuong 4n diéu khién sao cho phu hop vdi kich thude, khéi lugng va muc dich sir dung cia xe. Két qua nghién ctru da
thiét ké va ché tao thanh cong m6 hinh hé thdng truyén lye sir dung dong co dién, cho phép xe dat van toc cuc dai V= 24
km/h, dap tng yéu cau thiét ké ban dau. Bén canh d6, mdi quan hé gitra tai trong va van téc chuyén dong cua xe da dugc xay
dung va danh gia thong qua thuc nghiém, cho thay khi tai trong ting thi van tdc giam theo quy luat phu hop vai dic tinh lam
viéc ciia dong co dién va hé truyén luc, qua d6 khang dinh tinh hop 1y va kha ning ing dung ciia m6 hinh da ché tao.

Tir khéa: O 16 dién mini, Hé thong truyén luc, Cong sudt dong co

RESEARCH ON THE DESIGN AND FABRICATION OF A POWERTRAIN SYSTEM
MODEL FOR ELECTRIC VEHICLES

Abstract:

This paper investigates the structure and operating principles of the powertrain system in electric vehicles. On this basis,
calculations are performed and an appropriate design solution for a powertrain system model suitable for a mini electric
vehicle is selected. In addition, the paper focuses on analyzing the technical requirements of the powertrain system, including
the selection of the electric motor, reduction gearbox, driving mechanism, and control strategy to match the vehicle’s
dimensions, mass, and intended application. The research results show that a powertrain system model using an electric motor
was successfully designed and fabricated, enabling the vehicle to achieve a maximum speed of V max= 24 km/h, meeting the
initial design requirements. Furthermore, the relationship between vehicle load and traveling speed was established and
evaluated through experimental testing, demonstrating that the vehicle speed decreases as the load increases in accordance
with the operating characteristics of the electric motor and the powertrain system. These results confirm the rationality and
practical applicability of the developed model.

Keywords: Mini electric car, Powertrain system, Motor power

1. GIOI THIEU trén nang lugng luu trir trong bo pin dién ap cao

A A aia . . , va su dung dong co dién c6 hi€u suat cao, khong

O 16 dién (Electric Vehicle = EV) dang tro- ) 5 200 hay HC trong qué trinh van hanh
[10,11]. PBiéu nay khong chi giup giam 6 nhiém
moéi trudng ma con cho phép tich hop hiéu qua
v6i cac ngudn ning luong tai tao nhu dién mat
troi va dién gio, gop phan xdy dung hé thdng giao
thong bén virng [12, 13].

thanh xu hudng chu dao trong nganh cong nghi€p
6 t6 nho kha ning giam phat thai, tiét kiém nang
lugng va nang cao hiéu qua van hanh [1-3]. Trong
bbi canh bién d6i khi hau va sy suy giam cua
nhién liéu hoa thach, nhiéu quéc gia di va dang
thiic ¢y manh mé viéc chuyén ddi tir phuong tién
str dung dong co ddt trong (Internal Combustion
Engine — ICE) sang phuong tién str dung hé thong Battery || Inverter |—| Electric L | Drive
A . ~ Motor Wheels
truyén luc dién [4-6]. Du bao trong nhiing thap ky
t6i, xe dién s& chiém wu thé va timg budc thay thé
phan 16n phuong tién truyén thong nhd wu thé Regenerative | | Reduction

vuot troi vé cong nghé, chi phi van hanh va tinh e Gowr
than thi¢én moi truong [7-9].

Khéc véi hé théng truyén luc phirc tap ctia 6 t6 Hinh 1. So d6 m6 phong hé thong truyeén luc
chay xang hodc diesel, 6 t6 di¢n hoat dong dua 6 16 dién
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Trong d6: Battery (Pin/Ac quy); Inverter (Bo
nghich luu); Regenerative Braking (Phanh tai sinh);
Electric Motor (Pdng co dién); Reduction Gear
(Hop giam tdc); Drive Wheels (Banh xe dan dong).

Hé théng truyén luc cta 6 t6 dién bao gom cac
b phan chinh nhu: dong co dién, bo pin, bo didu
khlen cong suét (inverter/controller), b sac va bo
truyén dong giam toc [14- 16]. Bong co dién tao
mo men xoan turc thoi va truyen truc tiép dén banh
xe thong qua bd giam toc mat cap, thay the cho
cau trac hop s6 nhiéu cip cua hé théng truyén luc
truyen thong [17, 18]. B pin dong vai tro cung
cap nang luong, trong khi by diéu khién cong suit
dam nhén viéc blen d6i va diéu khién dong dién
dé dap tng yéu cau van hanh [19]. Ngoai ra, hé
théng tai tao ning luong phanh (regenerative
braking) giup thu hdi ning lugng trong qua trinh
giam toc va - nap nguoc trd lai p1n gop phan nang
cao hiéu suat tong thé cua truyén lyc dién [20].

Nho wu diém van hanh ém 4&i, két cdu truyén
lwc don gian, hiéu suét cao va chi phi bao dudng
thap, hé thong truyén lyc dién dang tré thanh nén
tang quan trong trong su phat trién cta cac thé hé
0 t0 tuong lai [1, 5, 10]. Viéc nghién ciru, danh
gia va t61 uu hoa hé théng tmyen luc 6 t0 dién vi
thé c6 ¥ nghia thiét thyc d6i voi dinh huéng phat
trién phwong tién giao thong hién dai va bén viing.

2.NOI DUNG THIET KE
2.1. Céu tric hé théng truyén e

Hé thdng truyén luc cta 6 t6 dién trong so dd
thé hién dang xe dién din dong cau sau, trong do
mo men tor dong co dién duogc truyén t&1 banh xe
thong qua cac bd phan trung gian [21-24].

gng cor

Bdnh e

HERSIaH

Vi sai

Hinh 2. Hé théng truyén liwc dimg truc cdc ding
[23]

KHOA HQC VA CONG NGHE

Pau tién, dong co dién tao ra mé men x04n
ngay tir toc do thap va truyén ra truc dau ra cua
dong co. Tiép do, mo men dugc dan qua truc cac
dang, mdt truc truyen luc ndi dong co véi cau chu
dong, giup truyén moé men khi dong co va bo vi
sai khong dat cing vi tri. M6 men xodn tir truc cac
dang di vao bd vi sai, bd phan cho phép phan chia
md men xodn cho hai banh xe va dam bao mdi
banh c6 thé quay véi toc d6 khac nhau khi xe 18,
giup xe van hanh ém diu va an toan. Tu vi sai luc
dugc truyén dén hai ban truc va cudi cliing téi cip
banh xe chu dong [23, 25].

CAu tric nay Van glu’ nguyén nguyen ly truyen
lyc ciia xe truyén thong nhung duge dan dong
bang dong co dién, nho d6 giam do on, ting hiéu
suit va phan tng nhanh hon so véi dong co dot
trong. DAy 1a cau trac phu hop cho cic mau xe
dién cai tién hodc xe dién mini can sy don gian,
dé ché tao va chi phi thap.

2.2. Tinh toan dong co dién

Cac théng s6 ban dau cho viée tinh toan va chon
cong suat cua dong co dién (Bang 1) [21, 22, 24].

Bdng 1. Théng sé kich thuéc co ban 6 t6 dién

T Théng so Don vi Gid tri
1 Phuong tién 2 chd Xe ban tai
3000x1000x16
2 Kich thuéce mm
00
3 Chiéu dai co s& m 1,6
4 Trong luong xe Kg 700
5 Tdc do toi da Km/h V=24
Khé nang vuot
6 ) % a=10
doc

Cong suat cyuc dai yéu cu cta dong co:
Neet = New / 1 = 870,8/0,95 = 916,6 (W)

Chon dong co lap trén xe ung véi cong suat
cuc dai yéu cau Nemax:

Nemax = (1,17 1,25). New = 1008,3 +1145,8
(W)

Vi vay dé dam bao xe dat dugc cac thong so
nhu thiét ké chon dong co dién cé cong suit
1500W. Bong co dién mot chiéu ¢ chéi than DC-
48V/1500W [22].
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Bang 2. Théng sé déng co 6 t6 dién

TT Théng S6 Gia tri

1 Cong suét 1500 W

2 bién ap 48V

3 Toc d6 cuc dai 2200 v/p

, 14 Nm, ngn=1000
4 Momen xo0an cuc dai
v/p
5 Tai trong kéo t6i da 1300 kg

2.3. Tinh to4n théng s truc cic ding
2.3.1 Lua chon thong sé truc cac ding

Dua vao cong suat va kich thude xe 6 t6 dién,
theo thiét ké chon thong s6 cua truc cac dang:

Bdng 3. Théng sé truc cdc - ding

TT Ki Gia tri
hi€u i i
Bé day cua thanh ong; (1.85-2.5mm),
: o chon §=2,5 mm
2 o Goc léch 10°
3 1 Chiéu dai truc cac dang:0,4 m
4 D Puong kinh ngoai D=0.6m
5 d Puong kinh trong d=0.55m
6 Toc do vong cuc dai dong co 2200
o (vip)
In Ti s6 truyén cuia hop s vi dong co dién
7 chi ¢6 hop s6 giam tdc nén I, = 4
Ti s0 truyén hop so phu, khong c6 hop
s fr s6 phu Ip=1
d=D- Puong kinh trong bang dwdng kinh
? 26 ngoai trir 2 1an d6 day cuia truc

2.3.2 Tinh todn tng suit xoan cwe dai
Gia str cong suét truyén tir truc 1 sang truc 2
khong bi mat mat di, nghia 1a: M. D= M. @2

M) o
v ) X

N,

N2
Hinh 3. Co cdu truyén dong cdc ding
Trong do:

- Mi, M2: momen quay trén tryc 1 va 2

w, @ A N 5 \
- 1,721 t0c do goc cua truc 1 va 2.

Momen quay cua tryc chu dong M1:
Ml = Memax.lh Ip = 14.4.1 = 56 (Nm)

Khi lam viéc truc s€ chiu xoan:

M
peme = My 56 57(Nm)
cosa 0.98
Ung suét xodn cia truc:
M
= 2max
w,
Momen chdng xoén:
D28
Wy="=== 141107 (m’)

Vay g suat xoan cua truc:

M
T=—2m _AMN/m®)
W,

Ma ung suét cho phép:
[7]=100+300(MN / m*)

Ta thay gia tri Ung sut xodn cua tryc nho
khong dang ke, khong lam anh hudng dén kha
nang lam viéc va yéu cau ky thudt cua truc cac
dang.

2.3.3 Tinh toan géc xoin cuc dai
Géc xodn cia truc cac dang [21, 22]:

180 M,y L,

o G.J, .cosa

180 14.4.1.0,4

7 '8,5.10°.0,31.10°.0,98

0

=0.05(°/m)

Jx 1a mémen quéan tinh cua tiét dién khi xoan:

== Iy = ;—2 ( 0,06 —0,055%)=0,31x10(Nm)

3.KET QUA VA THAO LUAN
3.1. Két qua thiét k& md hinh

Dua trén co so thiét ké hinh dang cho xe, viéc
phan tich b tri cac hé théng, cum chi tiét trén xe,
ban dau ta da dinh hinh dang va két cdu khung can
thiét ké. Viéc xac dinh khung thiét ké duoc chon
¢6 phu hop véi yéu cau st dung, c6 mang tinh t6i
vu hoa hay khong can phai thong qua qué trinh
tinh todn (Hinh 4).
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Hinh 4. So' do bé tri thiét bi ldp trén mé hinh

1-Hé théng treo trude; 2- Bo diéu khién; 3-
Bang tap 16; 4-Can sd; 5-Ban dap phanh; 6-Ban
dap ga; 7- Hé thong 1ai; 8-Ac quy; 9-Dong co
dién; 10-Phanh; 11-Cau chi dong, 12-Ghé
trude; 13-Banh xe; 14-Khoang chura dong co;
15-Treo sau.

Cac gia tri duoc xay dung theo dai van hanh
thuc té ciia dong co cong suat 1,5 kW truyén luc
qua hop giam tdc cho mé hinh 6 t6 dién mini.
Pong thoi dua ra dugc moi quan hé gira tai trong
va van tde.

3.2. M hinh ché tao va danh gia két qua

M5 hinh h¢ thong truyén luc dién da duoc van
hanh chay thtr, cac két qua do dac cho thy toan
b thong s6 k¥ thuat déu dap ung ding yéu cau
thiét ké (Hinh 5). Khi duy tri téc d6 quay o6n dinh
ctia dong co dién, van toc lam viéc va mo men
truyén xudng banh xe ciing on dinh, phan anh 13
hiéu sut ctia hé truyén lyc phi hop v6i mébi quan
hé gitra tai trong va van tde.

Hinh 5. M6 hinh hé thé’ng truyén luc trén xe dién

V6i mo hinh nay, ngudn dién tir b ic quy
duoc phan phéi, luu trir va sir dung hop 1y, dong
thoi cong suat truyén t6i banh xe s& thay doi tiy
theo muec tai, 30 déc bé mit chay, diéu kién ma

sat va thong sb cai dat ciia bo didu khién. Céc thay
d6i nay cho phép danh gia rd anh hudng cua didu
kién van hanh 1én hiéu sut hé truyén dong

Daéy la mo hinh c6 tinh (mg dung thyc té cao,
giup ngudi hoc dé dang quan sat cau tao, nguyén
ly 1am vige, thay ddi tham sb, do dac, phan tich
hiéu sudt va tir d6 phat trién cac mo hinh thiét ké,
mo phdéng & quy mod 16n hon hodac hudng tdi hoan
thién nguyén mau 6 t6 dién mini.
4.KET LUAN

Mo hinh hé théng truyén luc dién cho 6 t6 dién
mini dd duogc thiét ké, ché tao va thir nghiém
thanh cong, dap mg cac yéu cau k¥ thuat va muc
tiéu nghién ctu dé ra. Ket qua thuc nghiém cho
thay hé théng lam viée 6n dinh; mdi quan hé gitta
tai trong va van toc phit hop véi dic tinh mod men
— tdc do cua dong co dién cling nhu cac ton that
trong hé truyén lyc. Viéc lya chon goc dbc a =
10° phan anh ding diéu kién van hanh thuc té,
dam bao kha ning leo ddc, luc kéo va hiéu suat
lam vigc cua xe trong gidi han cho phép. Ngu(‘)n
dién tur b a ac quy duoc quan 1y va phén phéi hop
ly, cong suét truyén toi banh xe thay d01 linh hoat
theo tai trong, dja hinh va cac thong sd diéu khién.
Vi két cdu bén vitng, tinh linh hoat va kha ning
quan sat truc quan, mo hinh c6 gié tri ing dung
cao trong giang day va nghién ctru, dong thoi 1a
co s& dé phat trién cac mo hinh mé phong va hoan
thién nguyén mau 6 to dién mini trong twong lai.
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Tém tit:

Trong bdi canh chuyén doi sé gido duc dai hoc, viéc ap dung tri tu¢ nhén tao dé hd trg qua trinh day va hoc 1a xu thé tat
yéu. Trudong Dai hoc Cong nghiép Viét Tri da trién khai thanh cong hé thong Quan 1y hoc tap (LMS) Moodle. Nghién ctru
nay tap trung vao vigc tich hop tro ly 40 Coze Al vao hé¢ thong LMS nham muc tiéu nang cao hi¢u suat lam viéc va cai thién
chét luong giang day cua doi ngii giang vién. Bai bio mo ta kién truc ki thuat cua giai phap tich hop Al Coze thong qua API,
lam rd céc chirc nang hd tro giang vién trong ba khia canh: (1) Ho tro thiét ké va phat trlen noi dung khoa hoc; (2) Ty dong
hoa giai dap thic mic thuong gép (FAQ) cua sinh vién; (3) Cung cAp phan tich tom tit hoat dong hoc tap. Két qua thuc
nghiém ban dau cho thdy AI Coze d3 giam tai dang ké céc tac vu lap lai (w6c tinh giam 73% thoi gian danh cho viée tra 101
FAQ), gitp giang vién tap trung nhidu hon vao cac hoat dong chuyén mén va tuong tic siu véi ngudi hoc.

Tir khéa: AI Coze, Tro Iy Ao, Moodle, LMS, Hé tro Gidng vién, Hiéu sudt Gidng day.

INTEGRATING AI VIRTUAL ASSISTANT COZE INTO LMS SYSTEM: SOLUTION
TO IMPROVE PERFORMANCE AND QUALITY OF ONLINE TEACHING AT VIET
TRI UNIVERSITY OF INDUSTRY

Abstract :

In the context of digital transformation in higher education, the adoption of Artificial Intelligence to support teaching and
learning processes is an inevitable trend. Viet Tri University of Industry has successfully implemented its Moodle-based
Learning Management System (LMS). This study focuses on the successful integration of the Coze Al Virtual Assistant into
the LMS with the primary goal of enhancing the productivity and quality of teaching for instructors. The paper describes the
technical architecture of the Coze Al integration solution via API, elaborating on its core functions in supporting faculty
across three key aspects: (1) Assisting with course content design and development; (2) Automating responses to common
student frequently asked questions (FAQs); and (3) Providing analytical summaries of learning activities. Initial empirical
results indicate that Coze Al significantly relieves instructors of repetitive tasks (estimated to reduce time spent on answering
FAQs by 73%), allowing them to concentrate more on specialized academic activities and deeper interaction with learners.

Keywords: Al Coze, Virtual Assistant, Moodle, LMS, Faculty Support, Teaching Productivity.

1. GIOI THIEU

Su phat trién manh mé cua cong ngh¢ Tri tué
han tao (AI), dac biét 1a cac m6 hinh ngén ngit 16n
(LLMs), da mé ra ky nguyén méi cho Cong nghé
Gido duc. Thay vi chi 1a cong cu h tro hoc vién,
Al ngay cang dugc ing dung dé dong vai tro 1a
tro ly gidng day 4o (Virtual Teaching Assistant -
VTA) cho giang vién [1-3]. Vai tro cia VTA la
giai phong giang vién khoi cac tac vy hanh chinh
va lap lai, nhu tra 16i cAu hoi co ban, tong hop dit
lidu, va hd tro thiét ké noi dung, tir d6 nang cao
chat lugng day hoc.

H¢ thong LMS tai Truong Dai hoc Cong
nghi¢p Viét Tri (VUI) da hoat dong on dinh [4],
nhung ddi ngll giang vién van phai danh mot

luong 16n thoi gian cho cac cong viéc khong
chuyén mon: tra 101 1dp di 1ap lai cac cau hoi cua
sinh vién vé quy ché, lich hoc, hoac kién thire co
ban ciia mén hoc.

Dé t6i wu hoa qua trinh tra 10i sinh vién, trong
bai bao nay chung t0i dua ra giai phap do 1a tich
hop trg 1y 40 Al Coze trén hé thong LMS lam trg
1y 4o cho giang vién.

2. THUC NGHIEM
2.1. Phuwong phap nghién ctiru

-Thiét ké nghién civu
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Nghién ctru nay st dung thiét ké ban thuc
nghiém, cu thé 1a thiét k& nhém don véi do luong
trudc-sau.

Muc tiéu: DPanh gid dinh lugng tdc dong cua sy
can thiép (trién khai Tro 1y 40 AI Coze) 1én thoi
gian giang vién danh cho cac tac vu lap lai (chu
yéu 1a tra 161 FAQ).

Nhom nghién ctru: Giang vién (GV) cua 03
khoa hoc thi diém tai khoa CNTT trong mot
hoc ky.

Bién doc lap: Su can thiép - H¢ théng LMS tich
hop Al Coze.

Bién phu thudce: Hi¢u sut GV, thoi gian trung
binh GV danh dé tra 161 FAQ trong 1 tuan (Po
luong trude va sau can thiép).

Hiéu suat AL Ty 18 cau hoi dugc Al tra 1oi
thanh cong.

- Phwong phap phdn tich dii li¢u
Phan tich dinh lugng cho hi¢u sudt GV:

Thu thap dit liéu vé thoi gian (T) giang vién
danh cho vi¢c trd 161 FAQ trong 4 tuan trudc va 4
tuan sau khi trién khai Al

Str dung kiém dinh t cap d6i dé xac dinh licu
su khac biét vé thoi gian trung binh tra 16i FAQ
truge (Ttrude) va sau(Tsau) cd y nghia thong ké
hay khong. Cong thire kiém dinh s& duoc p dung:

_ D
~ Sp/Vn

(Trong d6 D 1a d9 khéc biét trung binh, SD 1a
dd 1éch chuan cua su khac biét, n 1a sb luong
giang vién). Muc dich 1a chirng minh sy giam
40% sb lwong tin nhan can GV phan héi tryc tiép
la c6 y nghia.

Phan tich dinh ]u(_)’ng cho hiéu suit Al Théng
ké mo ta (ty 1¢ phan tram) dva trén System Logs
deé xac dinh ty 1€ trd 101 thanh cua Al (73%).

2.2. N¢i dung nghién ciru

Quy trinh tich hop k¥ thuat Coze Al vi¢c tich
hop dugc thuc hi¢n theo cac budc sau:

Bude 1. Phan tich nhu ciu: Khao sat GV khoa
Cong ngh¢ thong tin (CNTT) va cac khoa khac vé

cac tac vy tiéu ton thoi gian nhat (chi yéu 1a tra
101 b cau hoi thuong gip va tong hop tai lidu).

KHOA HQC VA CONG NGHE

Budc 2. Thiét ké kién tric: Thiét ké mot Bot
Coze chuyén biét (vi du: "Trg ly giang vién VUI")
vOi cac ky nang (Skills) cu thé: Truy van kién
thirc, tong hop dit liéu LMS.

Buéc 3. Huin luyén dir li¢u: Pua vao Al Coze
cac bo dir li€u chuyén bié:[: (a) BO 9éu hoi tt}u’(‘)’ng
gap (FAQ) déa duogc chuan hoa vé quy che, hoc
phan; (b) Bo tai liéu giang day cot 181 cia hoc
phan.

Budc 4. Tich hop API: St dung APT/ChatSDK
cua nén tang Coze dé nhung truc ti€p giao dién
tro 1y 4o vao block tuy chinh trong LMS hodc tao
mot plugin riéng.
3.KET QUA VA THAO LUAN
3.1. Kién triic va chirc ning tich hop thanh cong

’ Kién trac tich hop dugc xay dung dé tan dung
toi1 da kha nang truy van dir liéu chuyén biét cua
Al Coze.

* V& phia k¥ thuat: Al Coze duoc ciu hinh dé
truy cap co so dir li€u (vi du: thong qua mot
Knowledge base chuyén biét) va si dung cac
Flow/Workflow dé xur Iy cac yéu cau phirc tap cta
giang vién va sinh vién.

Nhom nghién ciru da thiét ké va van dung
thanh coéng Quy trinh xdy dung va tich hop Al
Coze vao hé thong LMS cua VUI, cy thé nhu sau:

- Tao tr¢ 1y 4o cho gidng vién tur trang chu cla
Al Coze:

Giang vién tao trg 1y 4o qua duong link sau:

https://www.coze.com/space/7506325245779
787793/bot/7571793466741932085

——

e

Hinh 1. Tro ly ao cua giang vién duoc tao tu
trang chu Al Coze
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Thiét 1ap cac thong sé k¥ thuat cho cho 1§ 4o
nhu: K¥y ndng, kha nang truy xuat co s¢ dit licu,
thong tin vé tro 1y do,..

Nhép b cau hoi thuong gép (FAQ) da duoc
chuan hoa \{é quy ché, mép hoc; (b) Bo té;i liéu
giang day cot 161 cia mot s6 mon hoc thi diem.

- Xuét ban tro Iy a0 dé tich hop vao LMS:

Su dung API/Chat SDK cua nén tang Coze dé
xuat ban.

» Publication submitted!

O v hgeet e e T w— SR T v

8 »
B cwss

Hinh 2. Tro Iy do dd xudt ban thanh cong
Két qua nhan duogc doan Code

<script src="https://stf-
cdn.coze.com/obj/unpkg-va/flow-platform/chat-
app-sdk/1.2.0-
beta.6/libs/oversea/index.js"></script>

<script>

new CozeWebSDK.WebChatClient( {

Do hoa may tinh_TTLT1D24

config: {
bot_id: '7571793466741932085',
}s
componentProps: {
title: 'Coze',
¥
auth: {
type: 'token’,

token:
'pat_SA6IrEAIniCFEMV02LI1ax5Z1jPBb93aCxH
1VsPiXBfCKoKv3fMARtU4PA9hOBdD4',

onRefreshToken: function () {

return
'pat_ SA6IrEAIniCFEMV02LI1ax5Z1jPBb93aCxH
1VsPiXBfCKoKv3fMARtU4PA9hOBdD4'

}
}
19K

</script>

- St dung doan Code dé tich hop tro 1y 40 vao
LMS, két qua thl:l dugc mdt Chatbot Al (trg 1y 40)
cho ting hoc phan trén LMS.

v CAC HOAT DONG MO DAU KHOA HOC ,

- R

—

Hinh 3. Giao dién tro' Iy ao hé tro day hoc
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* Chirc nang hd tro giang vién

HO trg Thiét ké Khoa hoc: Giang vién nhap chi
dé bai giang, Al Coze dé xuit ciu truc bai giang,
cac cau hoi thao luan, hodc cac bai tap tric nghiém
ngén dua trén dit liéu d3 dugce huin luyén.

Tu dong héa FAQ: Pay 1a chirc ning cdt 15i.
Sinh vién gui cau héi trén LMS, Al Coze can
thiép trude dé tra 101 cac cau hoi vé quy trinh, lich
thi, hodc dinh nghia co ban.

Tdng hop Béo céo: Al Coze tong hop cac hoat
dong tuong tac trén dién dan Moodle, xac dinh
cac chu dé nong hodc ciu hoéi chua duoc tra 1oi
thoa dang dé GV c6 thé can thiép kip thoi.

3.2. Hiéu suit va tiac dong budc dau

- Giam tai tac vu lap lai: trong hoc ky thi diém
cho thiy Al Coze da tra 1oi thanh cong 73% cac
cau hoi thuong gip cua sinh vién. S6 luong tin
nhan can GV phan hoi tryc tiép da giam trung
binh 40% so véi hoc ky trudc. Piéu nay minh
chung cho su thanh cong trong viéc gidi phong
thoi gian cho gidng vién.

Chi s6 "AI Coze di tra 101 thanh céng 73% cac
cau hoi thuong gip cta sinh vién" 1a két qua caa
qua trinh danh gia ty dong va thu cong nghiém
ngdat trén maot tdp hop cau hoi kiém thrr.

Bo dit liéu kiém thir: 100 cau hoi FAQ tiéu
biéu duge trich xuét tir hoc ky trude, da duoc
chuan hoa va tham dinh bai chuyén gia dé c6 dap
an chuan.

Ti€u chi tra 101 thanh cong (SR): Mot cau tra
161 cua Al Coze chi dugc tinh 1a thanh cong (S=1)
khi n6 dap mg ddng thoi ba tiéu chi sau (chi sai
1 tiéu chi 1a that bai, S=0):

Bang 1. Tiéu chi danh gia cdu tra loi thanh cong

Tiéu chi M@ ta Chi tiét
Noi dung théng tin, quy ché,
hodc cong thirc do Al cung cip
1. Tinh ‘ .
, phai trung khép hoan toan véi
ding dan , '
dap an chuan trong co so tri thuc
da huan luyén.

KHOA HQC VA CONG NGHE

Cau tra 101 phai cung cap tat ca cac

2. Tinh o ,
. thong tin can thiét dé gidi quyét
day du A
triét dé thac mac cua sinh vién.
Cau tra 101 phai nham thang vao
3. Tinh cu

, . cau hoi cua sinh vién, khong bi
thé & lién . , '
lac d¢ hay cung cap thong tin
quan .
chung chung, mo ho.

Tinh Toan: Ty I¢
thirc:

73% dugc tinh theo cong

S0 ciu tra loi thanh cong(S = 1)
SR =— R - X 100%
Tong sb cau héi kiém thir (100)

- Cai thién tuwong tac kip thoi: Véi su hd tro
24/7 cia Al Coze, sinh vién nhan dugc phan hoi
tc thi, giam thiéu sy tri hodn va ting tinh chi
dong trong hoc tap.

- Phan hoi ctia Giang vién: Pa sb giang vién
(8/10 nguoi duge phong vén) bay t6 su hai long vé
tinh nang tong hop bao cdo va ty dong hoa FAQ.
Ho khéng dinh ¢6 thé tap trung nhiéu hon vao viéc
chuan bi ndi dung chét luong cao va tuong tac
chuyén sau trong cac budi hoc truc tuyén.

3.3. So Sanh v&i mo hinh Al khac

bé tang chiéu sau khoa hoc, chung 61 s€ bd
sung mot phan so sanh hiéu suat, tap trung vao
viéc ching minh gia tri clia qua trinh huan luyén
dir liéu ma nhém nghién ctru da thyc hién.

So sanh m6 hinh Coze chuyén biét so vdi mo
hinh co s& (General)

Chung t61 s€ so sanh hi¢u sut trén b cau hoi
FAQ da tham dinh gitra:

+ M0 hinh chuyén biét (Al Coze Bot): M6 hinh
da duoc huan luyén (fine-tuned) voi bo dir liéu

chuyén biét vé quy ché va tai lidu cdt 18i ciia hoc
phan. (Két qua: 73% SR).

+ M0 hinh co s¢ (Baseline/Untrained Coze
Bot): M6 hinh chi st dung kién thirc chung cua
nén tang Coze va khong dugc cung cap CO sO tri
thire chuyén biét ctia hoc phan.

DAC SAN KHOA HOC VA CONG NGHE / SO 1 NAM 2026 11



TRUONG PAI HQC CONG NGHIEP VIET TRi

KHOA HQC VA CONG NGHE

Bang 2. So sanh 2 mo hinh Al

M0 hinh Al A1
Chi s6 Coze chuyén M hinh A,I Coze Y nghia Khoa hoc
A co s&
biét

Minh ching cho thdy viéc tinh chinh mé
Ty 1€ tra o1 739 489 hinh bang dir liéu chuyén biét 1a yéu t6
thanh cong (SR) ° ° quyét dinh, lam tang kha nang hiéu biét

chuyén mon va dd chinh xac cia Al
Ty 16 tra 101 sai 27% 520, Cjnam 'tAhleu Tui ro tho?g tin sal'lqcch den
sinh vién, dam bao chat lugng giang day.

4.KET LUAN

Nghién ctru da trinh bay thanh cong mé hinh
tich hop trg Iy a0 Al Coze vao hé thong LMS tai
VUI, tap trung vao viéc hd tro doi ngii giang vién.
Két qua cho thdy mo hinh nay 1a giai phap hiéu
qua dé nang cao ning suit 1am viéc cla giang vién
bang cach ty dong hoa cac tac vu 1ap lai. Thanh
cong nay tao tién dé viing chic cho viée tiép tuc
mg dung cac cong nghé hoc méay sau hon nham
ca nhan hoa va ty dong hoa toan bd quy trinh day
hoc tai Truong.

Viée tich hgp Al Coze thanh cong tai VUI
khong chi 1a mot thanh tyu k¥ thuat ma con 1a mat
budc tién vé chién luge su pham. N6 bién LMS
tr mot nén tang thy dong thanh mgt moi truong
hoc tap chu dong va duoc hd tro thong minh.

Théch thirc con lai 14 can tiép tuc huan luyén Al
Coze dé nang cao tinh chinh x4c va kha ning xu Iy
cac cau hoi chuyén sau hon, ciing nhu giai quyét
cac van dé vé dao dirc Al va bao mat dit liéu.

Loi cam on

Cong trinh nay dugc thyuc hién véi sy hd tro vé
kinh phi cua dé€ tai cap Truong Pai hoc Cong
nghiép Viét Tri.

Tai liéu tham khio
1. Lee, M. H. H. L., et al. (2019), “Intelligent
tutoring systems for science education: A review of

recent developments” Journal of Science Education
and Technology, 28(5), 614-633.

2. Zhai, X., & Nehm, R. H. (2023), “Examining
generative artificial intelligence (GenAl) in
assessing students' responses to socio-scientific
issues in physics”, International Journal of Science

Education,45(3), 432-445.

3. Chu, H. H., & Du, Y. (2024). “The impact of Al-
based virtual assistants on student learning and
teaching practices”, Journal of Educational
Technology Development and Exchange (JETDE),
17(1), 1-18.

4. Nguyén Qudc Khanh, Nguyen Thi Minh (2025),
“Nghién ctru phat trién va trién khai hé thong quan
Iy hoc tap (LMS) dya trén Moodle gop phan thuc
day chuyén dbi s6 tai Truong Pai hoc Cong nghiép
Viét Tri”, Tap chi Khoa hoc va Cong nghé Dong
do, Truong Pai hoc Pong Do, 1, 47-50.

DAC SAN KHOA HOC VA CONG NGHE / SO 1 NAM 2026 12



TRUONG PAI HOC CONG NGHIEP VIET TRi KHOA HQC VA CONG NGHE

TONG HOP XUC TAC CH Zn-Mo/HY THUC HIEN QUA TRINH THOM HOA
BUTANE

Phan Minh Tan", Vi Pirc Cuwdng
Khoa Ky thuat Hoa hoc

*Email: minhtanchc@gmail.com

Tém tit:

Xuc tac chira Mo1%-Zn2%/HY dugc tong hop bang phuong phap ngdm tam dung dich mubi ctia Mo va Zn dung dé thuc
hién qué trinh thom hoa butane da dugc nghién ctu. Anh huong cua nhiét d6 nung, thoi gian nung, tbc do nang nhiét cho
qué trinh tong hop xuc tac dugc khao sat. Két qua cho thay thoi gian nung 3 gio 6 600 °C toc do nang nhiét 2 °C/phut c6 hiéu
qua xuc tac tot nhat. Phan tmg thom héa butane ¢ diéu kién t° = 600 °C, toc d6 dong 75 ml.g™.ph™' va thoi gian phan tng 15
phut thu dwoc ham luong hydrocarbon thom 1én téi 62,2 %. Dédc trung cua xtic tic duge xem xét bai phuong phap SEM,
BET va GC-MS.

Tir khéa: Xiic tac Mol%-Zn2%/HY, tong hop xiic tdc, xiic tac thom héa butane, phan vmg thom héa butane

SYNTHESIS OF Zn-Mo/HY CATALYSTS FOR THE AROMATIZATION
OF BUTANE

Abstract:

This study investigates a Mo(1%)-Zn(2%)/HY catalyst synthesized via the impregnation of Mo and Zn precursors for the
aromatization of butane. The influence of synthesis parameters, including calcination temperature, duration, and heating ramp
rate, was systematically evaluated. The results demonstrated that optimal catalytic performance was achieved under
calcination conditions of 600 °C for 3 hours with a heating rate of 2 °C/min. Under reaction conditions of 600 °C, a flow rate
of 75 mL.g '.min"!, and a reaction time of 15 minutes, the aromatic hydrocarbon yield reached 62.2 %. The physicochemical
properties of the catalyst were characterized by SEM, BET, while the reaction products were analyzed by GC-MS.

Keywords: Mol%-Zn2%/HY catalyst, catalyst synthesis, butane aromatization catalyst, butane aromatization reaction.

1. GIOI THIEU

Hién nay trit lugng khi ty nhién va khi dong
hanh trén thé gidi co vao khoang 135 nghin ti m3,
trong do Viét Nam c6 khoang trén 550 ti m?® va
con s6 nay c6 thé ting lén trong tuwong lai voi
nhitng két qua thim do méi ciia cac nha dia chit
[1, 2]. Tuy nhién ngudn nguyén liéu nay chi yéu
phuc vu cho nhu cau str dung lam nhién liéu trong
cong nghiép va dan dung, mot phan cho cac qua
trinh san xuat dién, dam, polymer... Nhu vay,
nhiém vy dit ra d6i v6i cac nha nghién ciru 1a 1am
thé nao dé chuyén cac hydrocarbon nhe nay thanh
cac san pham c6 gia tri hon.

Qua4 trinh chuyén héa cic ankane nhe thanh
hydrocarbon thom (Ar) da va dang dugc quan tam
dic biét vi cac ngudn Ar nhu Benzen, Toluene,
Xylene (BTX) la nguon nguyén liéu quy cua
nganh cong nghiép tong ‘hop hitu co — hoa dau.
Céc két qua nghién ctru gan day vé qua trinh thom
hoa cac ankane nhe trén cac hé xuc tac kim loai
mang trén HZSM-5, Al.Os cho théy muc do da
dang va hi¢u qua cua ching [3-5].

Nhiéu nghién ctru hién dai da ching minh vai
trd dong thoi cua tim axit — kim loai trong xuc tac
reforming va thom hoéa. Vi dy, Wu va cong su
(2012) khi nghién cuu cic hé Pt/Al.Os, Pt-
Sn/Si0: d chi ra rang sy hinh thanh hydrocarbon
thom chi xay ra khi ca hai tim hoat tinh cting xuat
hién trén bé mit xdc tac [6]. Annunziata va cong
su (2016) da tién hanh thom hoa hdn hgp CHa va
C:He trén xtc tac Zn/HZSM-11 & 550-640 °C;
két qua cho thay d6 chuyén hoa CHa, C2Hs va do
chon loc hidrocacbon thom lan luot dat khoang
30%, 50% va 30% [7]. Gan day hon, Zhang va
cong su (2020) nghién ctu phan tng thom hoa
butane trén hé xuc tac Zn—Ga/HZSM-5 cho thay
dd 6n dinh va kha nang tai sinh rat cao; sau 250
gi0 phan Gng, hoat tinh chi gidam mot ntra va cé
thé duoc phuc hdi gan nhu hoan toan sau hai chu
ky tai sinh [8].

Trong bai bao nay, ching t61 tién hanh khao
sat mot sd yéu tb anh huong cua nhiét d6 nung,
thoi gian nung va toc do nang nhiét trong qua
trinh tong hop xtc tic Mol%—Zn2%/HY [9].
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Muc dich chuyén héa butane thanh hydrocarbon
thom c6 ham lugng 16n.

2. THUC NGHIEM
2.1. Héa chit

Zeolite NaY (Viét Nam) da duoc chuyen hoa
vé dang HY mirc do trao d6i ion dat xap xi 73%
duogc st dung chit mang, Mubi Zn(CH3CO0)2 >
99,5% (Trung Qudc) duoc st dung ngdm tim duwa
kim loai Zn 1én zeolite HY, (NH4)sM07024.4H,0
> 99,5% (Trung Qudc) duoc st dung ngdm tam
dua kim loai Zn 1&n zeolite, HNO3> 99,5%(Trung
Qudc) dung diéu chinh pH dung dich ngdm tim.

2.2. Piéu ché xic tic HY chita Zn va Mo bang
phwong phap ngam tam

Dung dich ngadm tim duoc chuan bi bang cach
pha Zn(CH3;COO),, (NH4)sM07024.4H20 vo6i
né)ng d6 0,1N. Sau d6 thém tur tir dung dich HNOs
10% cho dén khi dat pH = 4. Mau zeolite dugc can
chinh xac, dua di sdy chan khong & 100°C véi ap
suat < 0,1 mmHg trong khoang 3 gid dé loai bo hét
khong khi ¢ bén trong cac mao quan. Sau khi lam
ngudi dén nhiét do phong zeolite nhanh chong
duoc 1dy ra dé bd sung dung dich ngdm tim, khudy
déu trong khoang 30 phut, duoc dua di sdy ¢ nhiét
d6 120 °C trong vong 2 gid, siy chan khong 2 gioy
& 100 °C. Tiép dén mau xuc tac duoc dua sang 16
nung, tién hanh khao st anh hudng cta nhié¢t do
nung, thoi gian nung, tbc do nang nhi¢t cho qua
trinh tong hop xuc tac. Xiic tac sau khi nung xong
dugc dua vao binh hiit am chuan bi dua di phan
tich hoa ly va danh gié hoat tinh xuc tac.

2.3. Cac phuwong phap nghién ciru xtc tac

Kinh hién vi dién tir quét str dung chum tia dién
tir dé tao anh mAu nghién ctru, anh d6 khi dén man
huynh quang c6 thé dat d6 phong dai theo yéu
cau, duoc ghi anh trén may JSM 5300 cta hang
Jeol- Nhat Ban.

Xac dinh dién tich bé mat riéng theo BET la
phuong phap dugc st dung dé do dién tich bé mit
riéng va kich thude 16 x6p véi cac vat lidu mao
quan trung binh va vat liéu vi mao quan, mau
dugc do trén may ASAP 2010 cua hang
Micromeritics.

2.4. Nghién ctru hoat tinh cua xuc tac

Luong xtc tac dugc can chinh xac 0,2g nap
vao ong phan ung cung voi 0,5g thach anh ¢
duong kinh hat 0,5mm nham lam gidm tré lyc ctia

KHOA HQC VA CONG NGHE

16p xtic tac. Ong phan tmg lam bang thach anh c6
duong kinh ® = 6 mm.

Lo phén (mg dugc diéu khién nhiét do véi bo
dg va diéu chinh nhiét d¢ ciia Han Quoc NX4, sai
s0 = 0,3%.

Hdn hop nguyén liéu dua vao gdm CsHio + Ha
vé6i ty 18 3:1. San pham phan tmg dugc phén tich
truc tiép (online) bing may sic ky khi cua
Shimadzu GC-MS 14B thtr tu theo thoi gian iy
mau la 15ph.

3.KET QUA VA THAO LUAN
3.1. Anh huwéng ciia nhiét d9 nung

Pé xé4c dinh nhiét do nung ti wu cho qua trinh
tong hop xuc tac, mau san pham Mol%- Zn2%/HY
khéi luong & céac nhiét do nung khac nhau voi tbe
do nang nhiét 1a 1 °C/pht, thoi gian nung 1a 2h. Sau
doé xac tac dugc thuc hién phan ung thom hoa
butane theo thoi gian phan tmg 15 ph ¢ diéu kién t°
=600 °C va toc do dong 75 ml.g” .ph’!

Bang 1. Sy phu thuoc nhiét do nung xuc td?c
Mol% - Zn2%/HY vao thanh phan san pham
thom hoa butane

Do Su phan
Nhiét @9 | chuyén Ar b6 Ar
nung °C hoa (%KL
(%KL) theo Ar)

Benzene 42.4

Toluene 34,5

400 53,4 Xylene + 18.8
Ethylbenzene ’

ArC>9+ 4,2

Benzene 42.8

Toluene 34,2

500 53,3 Xylene + 18.1
Ethylbenzene ’

ArC>9+ 4,7

Benzene 42,1

Toluene 335

600 55,6 Xylene + 19.3
Ethylbenzene ’

ArC>9+ 5,0

Benzene 41,7

Toluene 343

700 53,8 Xylene + 17.8
Ethylbenzene ’

ArC>9+ 4,2

Két qua cho thay khi nhiét d6 nung ting tir 400
°C dén 600 °C, kha ndng do su hinh thanh tinh the
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kim loai cai thién, thuc déy su hinh thanh cac
trung tAm phan tmg can thiét cho phan ng thom
hoa butane. Tuy nhién, khi ting dén 700 °C, dién
tich bé mat giam din dén giam kha ning phan

dén 4 gio, v6i toe dd nang nhiét 1a 1°C/phit. Sau
do xuc tac dugc dem thuc hién phan ung thom
héa butane theo thoi gian phan Gmg 15 ph ¢ diéu
kién t° = 600 °C va toc d6 dong 75 ml.g'.ph’.

tmg. Két qua nay phu hop v6i nghién ctru ctia Xu,

Wang, & Tao (2020) va Zhou, He, & Wang
(2018) cho thay nhiét d6 nung cao anh huong dén
dién tich bé mat va su phan tan kim loai trén
ZSM-5, tir 6 anh huong dén hiéu qua chuyén hoa
[10-12]. Vi vay, mau Mo1%- Zn2%/HY véi nhiét
dd nung 600°C c6 hoat tinh xtc tac tot nhat va
duoc chon dé tién hanh cac thi nghiém tiép theo.

Két qua tir Bang 2 con cho thay, khi thoi gian
nung tang tir 1 dén 3 gio, hoat tinh xuc tac ting
kha ning do su phat trién dong déu cua cac tinh
thé kim loai trén bé mit zeolite va t6i wu héa cac
trung tdm phan tng. Thoi gian 4 gid dan dén giam
hiéu suét, kha nang do hién tuong co cum cua cac
tinh thé kim loai. Két qua nay twong ty voi bao
cdo cua Delgado, Mesa, & Agudelo (2017) va
Firoozi, Rahimi, & Bahmani (2021) vé anh huong
ctia thoi gian ddi véi kich thude hat va hoat tinh
xuc tac [13,15]. Vi vy hoat tinh xtc tac tot nhat
dat duoc véi mau thoi gian nung 3 h & 600 °C.

3.2. Anh huéng cia thoi gian nung

Dé x4c dinh thoi gian nung tbi uu cho qua trinh
tong hop xuc tic, miu san phidm Mol%-
Zn2%/HY dugce nung & nhiét do 600 °C va tién
hanh thay d6i thoi gian nung khac nhau tir 1 gio

Badng 2. Sw phu thudc thoi gian nung xiic tdec Mol% - Zn2%/HY vdo thanh phan san pham
thom hoa butane

Thoi gian nung | P chuyén hoa A Sw phan bd Ar (%KL theo
r
h (%KL) Ar)
Benzene 42,7
Toluene 33,5
1 54,4
Xylene + Ethylbenzene 18,9
ArC > 9+ 4,8
Benzene 42,2
Toluene 33,5
2 55,6
Xylene + Ethylbenzene 19,1
ArC>9+ 5,2
Benzene 41,2
Toluene 32,0
3 59,6
Xylene + Ethylbenzene 20,5
ArC>9+ 6,2
Benzene 41,3
Toluene 334
4 56,4
Xylene + Ethylbenzene 18,9
ArC>9+ 6,1

3.3. Anh huéong ciia téc dd ning nhiét

Dé khao sat anh huong cia toc do nang nhiét
dén mau san pham Mol1% - Zn2%/HY, xuc tac
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nung trong thoi gian 3h véi tde d6 ning nhiét
duogc thay ddi khac nhau: 1, 2,4, va 6 °C/phut ¢
nhiét d6 600 °C. sau do xuc tac dugc dem thuc
hién phan ng thom hoa butane theo thoi gian
phan g 15 ph & diéu kién t° = 600 °C va toc do
dong 75 ml.g"!.ph!

Tbc do nang nhié¢t 2 °C/phut tao ra xuic tac
c6 hiéu suét cao nhat, c6 thé do kiém soat tot
sy hinh thanh tinh thé kim loai va giam
khuyét tat cAu trac tinh thé. Nang nhiét
nhanh hon c6 thé tao ra khuyét tat, lam cac
tinh thé kim loai bi co cum 1am giam hoat
tinh. Quan sat nay phu hop voi cac nghién
ctru vé kiém soét téc do gia nhiét trong qua
trinh chudn bi Mo—Zn/HY va Zn-modified
HY zeolite [14,20]. Vi vay, tc d6 nang nhiét

2 °C/phut ¢6 hiéu qua xuc tac tot nhat.

10kV

X1,300

0000

10pm 10 40 SEI

Hinh 1. Hinh thai bé mat cuiia mau xuc tdc

Mol%-Zn2%/HY

Bdng 3. Su phu thugc toc dp nang nhiét khi nung xiic tdc Mo1% - Zn2%/HY vao thanh phan san pham
thom hoa Butane

Toc do nang nhigt, B9 chuyén Sw phan bé Ar (%KL theo
C/phut. hoa Ar A7)
(KL)
Benzene 41,2
Toluene 32,1
1 59,6 Xylene +
Ethylbenzene 20,9
Ar C>9+ 5,7
Benzene 422
Toluene 29,2
2 62,2 Xylene +
Ethylbenzene 20,9
Ar C>9+ 7,5
Benzene 41,1
Toluene 31,8
3 61.2 Xylene + 19.8
Ethylbenzene ’
Ar C>9+ 7,2
Benzene 40,2
Toluene 30,1
6 60,3 Xylene +
Ethylbenzene 22,7
ArC>9+ 6,8

3.4. Cac phuwong phap nghién ciru xic tac

Phéan tich hinh thai bé mat quét SEM miu
Mo1%-Zn2%/HY.
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Qua két qua quét SEM ¢ Hinh 1 ta c6 thé nhan
thay rang: trén beé mat zeolite HY c6 thé da xuat
hién nhitng tinh thé kim loai, khong co cum, phan

PetroChemiab-Hanoi University of Technology
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Hinh 2. Dién tich bé mdt riéng BET mau
Mol%-Zn2%/HY

Nhing két qua nay twong dong véi cac nghién
ctru trude vé Mo/HZSM-5 va Zn-Ga/HZSM-5,
cho thay sy phan tan tét ctia kim loai trén zeolite
1a yéu t6 then chdt trong chuyén hoa ankane nhe
[3, 8,10, 16-18, 19].

4.KET LUAN

Qua trinh ché tao xuc tac chira Mol%-
Zn2%/HY thuc hi¢n qua trinh thom hoéa butane
dugc thuc hién bang phuong phap ngam tim dung
dich mudi cia Mo va Zn.

Nhiét ¢6 nung t6i wru cho qua trinh tong hop
xuc tac, miu san pham Mo1%- Zn2%/HY 1a 600
°C, thoi gian nung mau 3 h, véi toe do nang nhiét
1a 2 °C/phut ¢6 hidu qua xic tac tét nhat véi ham
luong hydrocarbon thom 1én tdi 62,2 %.

Pic diém cua xuc tac duoc dic trung béng
phuong phap phan tich hinh thai bé mat quét SEM
cho thay tinh thé kim loai, khong co cum, phan
tan rat déu trén bé mit zeolite. Po dién tich bé mat

tan rat déu trén bé mat zeolite. Vay viéc ché tao
xuc tdc Zn-Mo/HY kha thanh cong.

Po dién tich bé mat riéng BET mau Mol%
Zn2%/HY thu duoc két qua ¢ Hinh 2, ta thiy xuc
tac c6 bé mat riéng 1a 138,65 m>/g, chimg to
zeolite c6 thé 1am chat nén cong nghiép phu hop
v6i qua trinh thom hoéa hidrocacbon no.

Kich thuéc mao quan BJH khoang 74,3 A ndm
trong khoang 20 + 200 A nhu véy theo tiéu chuén
Dubinin (M.M. Dubinin,Chem. Rev., 60, 235,
1960), day la xuc tac c6 kich thudc mao quan
thudc loai trung binh. Vi kich thuéc mao quan
nhur trén xuc tac c6 thé dung thom hoa butan.

riéng BET théy xuc tac c6 bé mit riéng 1a 138,65
m?/g, kich thuéc mao quan BJH khoang 74,3 A
pht hop st dung dé thyc hién qué trinh thom hoa
butan.

Loi cam on

Cong trinh nay duqq thuc hién véi sy hd tro vé
kinh phi cta dé tai cap Truong Dai hoc Cong
nghiép Viét Tri.
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XAC PINH HAM LUQNG FE, ZN TRONG MOT SO THU'C PHAM BANG PHUONG
PHAP PHO HAP THU NGUYEN TU KY THUAT NGON LUA (F-AAS)

Vii Thi Nha Trang!*, Bui Thi Thoi!, Ping Ngoc Dinh?
'Khoa Ky thudt Héa hoc
’Phong Qudan Iy Dao tao

"Email: trangvtn@vui.edu.vn

Tom tat:

Trong nghién ctru nay, quy trinh xac dinh ham lugng sat (Fe), kém (Zn) trong mot sb thyc pham (thit, ca) dugc trinh bay
bang phuong phép phd hip thu nguyén tir ngon lira (F-AAS). Mau dugc xtr Iy bang k¥ thuat vo co héa trong 16 vi séng vai
hdn hop axit HNOs/Hz0:, dam bao thu duoc dung dich trong sudt va dong nhat. Cac diéu kién do t6i wu cho F-AAS d3 duoc
thiét lap. Két qua cho thay gidi han phét hién (LOD) va gidi han dinh lugng (LOQ) ctia Fe lan lugt 12 0,0579 mg/kg va 0,1930
mg/kg, voi hé sb tuong quan R2 = 0,9993, d6 1éch chuan twong ddi 2,12%, hiéu sudt thu hdi tir 97,0-105,0%. Ddi véi Zn,
LOD va LOQ lan Iuot 14 0,0588 mg/kg va 0,1961 mg/kg (R? = 0,9993), @6 léch chuan tuong dbi 2,18% va hiéu suét thu hoi
trong khoang 96,0~105,0%. Phan tich 10 miu thit va ca cho thay cac gi4 tri do dugc déu nam trong pham vi gia tri tur nhién
theo Bang thanh phan thyc phim Viét Nam.

Tir khéa: Fe, Zn, thuc pham, F-AAS, Phé hdp thu nguyén tir ky thudt ngon lira.

DETERMINATION OF Fe, Zn CONTENTS IN SELECTED FOOD SAMPLES
PRODUCTS USING ATOMIC ABSORPTION SPECTROMETRY (F-AAS)

Abstract:

This study presents a procedure for determining iron (Fe), zinc (Zn) content in selected food samples (meat and fish)
using Flame Atomic Absorption Spectroscopy (F-AAS). Samples were digested using microwave-assisted mineralization
with a mixture of HNO; and H20-, ensuring a clear and homogeneous solution. Optimal conditions for F-AAS measurements
were established. The limits of detection (LOD) and quantification (LOQ) for Fe were 0.0579 mg/kg and 0.1930 mg/kg,
respectively, with a correlation coefficient (R?) of 0.9993, a relative standard deviation (RSD) of 2.12%, and a recovery rate
ranging from 96.0% to 105.00%. For Zn, the LOD and LOQ were 0.0588 mg/kg and 0.1961 mg/kg (R? = 0.9993), with an
RSD of 2.18% and a recovery range of 97.0% to 105.0%. Analysis of 10 meat and fish samples showed that the measured
values fall within the natural ranges reported in the Vietnamese Food Composition Table.

Keywords: Fe, Zn, food samples, F-AAS, Flame Atomic Absorption Spectroscopy

1. GIOI THIEU

Fe va Zn 13 hai nguyén tb vi luong thiét
yéu, dong vai tro quan trong trong nhiéu qua trinh
sinh hoc ctia co thé nhu tong hop hemoglobin,
diéu hoa hoat dong enzym, mién dich va chong
oxy hoa [1,2]. Trong khau phan in hang ngay, thit
va ¢4 1a ngudn cung cip chinh Fe va Zn ¢6 sinh

gan day tiép tuc khang dinh hiéu qua caa F-AAS
trong phan tich thuyc phim. Acar va cong su
(2023) di xac dinh Cu, Fe va Zn trong mau gao,
tra va gan cing véi cac vat liéu chuan bang FAAS
sau phan hity acid, cho thdy d6 dang va do lap lai
cao [9]. Bén canh d6, nhiéu nghién ciru tdi wu quy
trinh phan hity mau, xac dinh Fe va Zn trong sin

kha dung cao hon so voi nguon thuc vat [3.,4],
Thiéu hut Fe c6 thé dan dén thiéu mau dinh
dudng, mét moi va suy gidm nhan thue, trong khi
thiéu Zn anh huong dén ting truong, chic ning
mién dich va kha nang lanh vét thuong [5,6]. Mat
khac, du thira kéo dai cac nguyén té ndy ciing co
thé gay tich lily doc hai hodc rdi loan chuyén hoa
[7]. Do d0, viéc xac dinh chinh xac ham lugng Fe
va Zn trong thuc pham, dic biét la cac san pham
gidu protein nhu thit va c4, 1 can thiét d¢é danh
gia gid tri dinh dudng va hd trg cong tac kiém soét
chat lugng thuc pham [3, 8]. Mot s6 cong trinh

pham thit, thiry san, qua cha la va gao bang FAAS
da dugc cong bo va cho két qua dang tin c@y trong
kiém soat chat luong [9-11]. Quy trinh xac dinh
Fe va Zn trong thyc phdm bang F-AAS, gop phan
kiém soat chat lugng va ho trg cong tac giang day.
2. THUC NGHIEM
2.1. Dung cu, thiét bi va héa chét

Dung cu: Binh phan ung PTFE chiu axit,
micropipet, binh dinh muc, phéu loc, coc thuy

tinh va cac dung cu thong thuong trong phong
thi nghiém.
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Thiét bi: May quang phd hip thu nguyén tir
model Shimadzu AA-7000, can phan tich chinh
xac 0,0001 g (AND GR-202). Thiét bi pha mau
bang vi song (CEM Mars 6).

Hoa chat: Axit nitric (HNOs, 65%), axit
clohydric (HCI, 37%), hydro peoxit (H202, 30%);
dung dich chuin Fe va Zn 1000 ppm (Merck,
Puc); nude cit hai lan,

2.2. P6i twong miu nghién ciru

Mau thyc pham phd bién trén thi truong duoc
lya chon gom:

Can 0,3000g

5 mau thit (thit lon, thit bo, thit ga, thit dé va
thit ngua) va 5 mau ca (ca chép, cé nuc, cé thu, ca
ngtr, ca hoi)

Cac mau dugc thu thap ngau nhién tai cac cho
va siéu thi, bao gdm ca san pham c6 thuong hiéu
va hang khong rd ngudn gdc.

2.3. Quy trinh xir Iy mau va xac dinh ham lwong
FevaZn

Quy trinh xr Iy mau va xac dinh ham luong
Fe, Zn dugc trinh bay nhu hinh 1

mau thit, ca

Lovisong |,

B

Gia nhigt o 200 °C
thoi gian 30 phat

Binh mirc 10,00 ml

: »| PoAAS
biang HNO;: 1%.

5,0 ml HNO;
+ 2.0 ml H20;

Hinh 1. Quy trinh xit Iy mdu va xdc dinh ham lwong Fe va Zn

Tién hanh do mau va tinh két qua ham luong
Fe, Zu theo cong thirc:

Cx Vdm
X =

(mg/kg)
Trong do: Cx: Nong d¢ chat X tinh tir duong
chuan (mg/1);

Vam: Thé tich dinh mic dung dich sau khi xir
1y mau;

G: Khi Iugng mAu phén tich (g).
2.4. Cic diéu ki¢n t6i wu do quang phé hip thu
nguyén tir cia Fe, Zn

Pé xac dinh Fe, Zn bang phuong phap pho hap
thu nguyén tir theo ky thuat F-AAS, chung to1 da
khéo sat dugc cac diéu kién do nhu Béang 1.

Bdng 1. Cdc diéu kién do ciia mdy quang phé hap thu nguyén tir

Diéu kién Fe Zn
Vach phd hép thu (nm) 2483 283,3

Cuong d6 dong dén HCL (mA) 8 8

Khe do (nm) 0,2 0,5
Chiéu cao Burner (mm) 7 5

Tdc d dong khi (khong khi/C>Ha) 1,2 L/phut 1,2L/phut
Nong d6 HNOs (%) 1 1
3.KET QUA VA THAO LUAN

3.1. Pwong chuin xac dinh ham lwgng Fe va Zn

DAC SAN KHOA HOC VA CONG NGHE /SO 1 NAM 2026 20



TRUONG PAI HQC CONG NGHIEP VIET TRi

KHOA HQC VA CONG NGHE

Ning d

Hinh 2. Puong chudn Fe

Hinh 3. Puong chudn Zn

3.2. Gioi han phat hién, gioi han dinh lwong cia
FevaZn

Két qua xac dinh LOD va LOQ dugc trinh bay &
bang 2 va 3.

Bang 2. Bang két qud xdc dinh giGi han phdt hién, giéi han dinh lwong ciia Fe va Zn

TT Khbi Ham luong Zn Khoi Ham lugng Fe
luong can (g) (mg/kg) luong can (g) (mg/kg)
1 0,2727 0,3740 0,2768 0,4046
2 0,2856 0,3641 0,2832 0,3637
3 0,2851 0,3928 0,2845 0,4218
4 0,2865 0,3979 0,2878 0,4065
5 0,2776 0,4251 0,2780 0,4101
6 0,2872 0,3865 0,2869 0,3904
7 0,2881 0,3992 0,2873 0,4142
x 0,4016 0,3914
Sp 0,0193 0,0196
R 6,94 6,65
LOD 0,0579 0,0589
LOQ 0,1930 0,1963
%RSD 4,81 5,01

T két qua Hinh 2 va bang 2 cho thiy
phuong trinh dudng chuén ciia nguyén té Fe thu
duoc 1a y = 0,1259x - 0,0132 v&i hé sb tuong
quan R? = 0,9993; LOD = 0,0579 mg/kg va
LOQ = 10,1930 mg/kg.

Tir két qua Hinh 3 va bang 2 cho thiy phuong
trinh dudng chuan cua nguyén té Zn thu duogc 1a
y =0,3357x + 0,00041 v6i hé s twong quan R?>=

0,9993; LOD = 0,0588 mg/kg va LOQ = 0,1961
mg/kg.

Phuong phéap c;() do nhay, do chinh xac tdt, gioi
han phat hién thap, phu hop cho phén tich dinh
lugng Fe va Zn ¢ ham luong thap.

3.3. Danh gia d¢ chinh xiac cia phuong phap
phén tich
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3.3.1 Danh gia d9 1ap lai caa phwong phap xir ly
mau

Do lap lai cia quy trinh xir Iy mau dugc thuc
hién bang cach can cung mot khoi lugng mau thit
bo va tién hanh xir Iy nhu quy trinh ¢ Hinh 1, Két

qua dugc trinh bay & Bang 3.

Bang 3. Két qua do do 1ap lai ciia Fe va Zn

TT Khéi luong can (g) | Ham luong Zn (mg/kg) [Khéiluong can (g)| Ham luong Fe (mg/kg)
1 0,2823 18,36 0,2891 23,46
2 0,2778 18,62 0,2789 23,98
3 0,2828 18,38 0,2869 23,62
4 0,2892 17,95 0,2895 23,47
5 0,2898 17,59 0,2887 23,48
6 0,2757 18,82 0,2759 24,68
7 0,2867 18,06 0,2899 23,50
b 18,25 24,70
Sp 0,39 0,42
%RSD 2,12 1,77
Két qua tir Bang 3 cho thay phép xac dinh Fe, Miu Co C1 C2 H%
Zn bing AAS ¢ d0 1dp lai tot, thé hién qua gi tri (ppm) | (ppm) | (ppm)
dd 1éch chuan tuong doi (%RSD) khi xéac dit}h 3 20 0701 2801 105.0
ham luong Zn 122,12 va ctia Fe 14 1,77 trong mau ’ ’ ’ ’
thit bo ¢ cac lan xtr ly mau kha tot, va gia tri % Bdng 5. Hiéu sudt thu héi ciia phwong phép xdc
RSD thu dugc déu nam trong gidi han chap nhan dinh ham lwong Zn
dugc [5], do d6 phuong phéap xir ly mau c6 d¢ lap
lai tin cdy va duoc st dung xac dinh ham lugng Miu Co Cl G HY%
Fe, Zn trong mau thit bo. (ppm)  |(ppm) |(ppm)
3.3.2 Panh gia hiéu suit thu hodi ciia phwong 1 0,05 0,522 | 0,572 100,0
phap xir ly mau
. . ) 2 1,0 0,522 | 1,492 | 97,0
bé danh gia hiu suat thu hoi cua phuong
phép xtr [y mau chiing t6i tién hanh phan tich mau 3 2,0 0,522 | 2,442 96,0

thit bo thém chuan & 3 mirc nong d9, mdi mirc lip
lai 7 lan Két qua dugc trinh bay ¢ Bang 4, 5.

Két qua Bang 4, 5 cho thay phuong phap

Bdng 4. Hiéu sudt thu hoi ciia phirong phdp xdc

dinh ham lwong Fe
x CO Cl C2
Mau H%
(ppm) | (ppm) | (ppm) ’
1 0,1 0,701 0,801 100,0
2 1,0 0,701 1,671 97,0

phan tich nguyén t6 Fe va Zn trong thuc pham dat
hiéu sudt thu hdi cao (khoang 96,0 — 105,0 %)
Piéu nay khang dinh phuong phép c6 d6 dung (do
chinh x4c) cao, dap ung yéu cau tham dinh cia
AOAC [12]. Phuong phap nay duoc danh gia la
phul hop dé xac dinh ham luong Fe va Zn trong
nhiéu loai mau thuc pham khac nhau.

3.4. Két qua phén tich mau thyc té
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Bdng 6. Ham lwong Fe va Zn trong cdc mau thwe pham

Thirtw | Tén miu Ky hiéu Nguﬂryen Lu(,mig mau | Nong do do duogc Ham lugng
to can (ppm) (mg/kg)
Fe 0,2887 0,242 8,39
1 Thit lon TL
Zn 0,2887 0,607 21,03
Fe 0,2735 0,698 25,52
2 Thit bo TB
Zn 0,2735 0,518 18,94
Fe 0,2752 0,411 14,93
3 Thit ga TG
Zn 0,2752 0,407 14,79
Fe 0,2894 0,598 20,66
4 Thit dé TD
Zn 0,2894 0,709 24,50
Fe 0,2823 0,685 24,26
5 Thit ngua TN
Zn 0,2823 0,981 34,75
Fe 0,2897 0,221 7,63
6 Cé chép CcC
Zn 0,2897 0,364 12,56
Fe 0,2835 0,623 21,65
Canuc CN
7 Zn 0,2835 0,481 16,71
Fe 0,2878 0,331 11,76
8 Ca thu CT
Zn 0,2878 0,109 3,87
Fe 0,2815 0,221 7,83
9 Ca ngu CN
Zn 0,2815 0,128 4,53
. Fe 0,2824 0,123 4,26
10 C4a hoi CH
Zn 0,2824 0,114 3,93
Két qua cho thidy ham luong Fe va Zn naim 4. KET LUAN

trong Bang thanh phan thyc phim Viét Nam do
Vién Dinh dudng cong bd ctia Bo Y té. Tuy nhién,
dé dam bao an toan sirc khoe ngudi tiéu dung mot
cach bén viing, vi¢c kiém soat chit chd nguén géc
va quy trinh san xuét thyc pham 1a can thiét nham
duy tri mirc d vi chat an toan va ngin ngira nguy
co 6 nhiém tiém tang.

Nghién ctru da xay dung thanh cong quy trinh
xéac dinh ham luong Fe, Zn trong modt s6 mau thuc
pham thong dung nhu thit, c4 bang phuong phap
phd hép thu nguyén tir k¥ thuat ngon lira (F-AAS),
Cac két qua dat dugc khang dinh tinh chinh xac,
do nhay va kha nang ung dung cao cia phuong
phap trong phén tich hoa hoc thyc nghiém.
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Tém tit

Vit liéu nano NiO dugc téng hop thanh cong voi céu trac tinh thé dién hinh va hat dong déu véi kich thudc khoang 20
nm bang phuong phap thiy nhiét str dung hoa chat mudi Ni(NO3),.6H20 va CO(NH:),. Hinh thai va vi chu trac cua vat lidu
NiO duoc khao sat thong qua cac ky thuét phan tich tién tién nhu phan tich bé mat kinh hién vi dién tr quét (SEM), quang
phd hong ngoai bién d6i Fourier (FTIR), gian d6 nhiéu xa tia X (XRD) va phd tan xa Raman. Vat liéu nano NiO duoc thir
nghiém khao sét trong dién cyc nhay khi NO; ctia cam bién dién hoa dya trén ciu hinh Pt/YSZ/Pt-NiO, cam bién c6 thé hién
do dap g tot (véi gia tri AV =21.76 & 90 ppm NO2, 20% O, va tai hoat dong 360°C va cho thoi gian hdi dap Teores) = 77 s
Vé. T90(res) — 85 S).

Tir khéa: Vit liéu nano, vit liéu t6 hop, dién cuc cam bién dién héa nhay khi.

RESEARCH ON FABRICATION OF ELECTROCHEMICAL BIOLOGICAL SENSOR
DROPSENS/ DWCNT/GO/Fe304-Cs /PROTEIN A/CEA APPLICATION TO
DETERMINE CANCER MARKERS

Abstract

The NiO nanomaterial was successfully synthesized with a typical crystal structure and uniform particles of approximately
20 nm using a hydrothermal method with Ni(NOs).:6H20 and CO(NH>): as precursors. The morphology and microstructure
of the NiO material were investigated using advanced analytical techniques such as scanning electron microscopy (SEM),
Fourier-transform infrared spectroscopy (FTIR), X-ray diffraction (XRD), and Raman scattering spectroscopy. The NiO
nanomaterial was tested as a sensing electrode for NO: in an electrochemical sensor based on a Pt/YSZ/Pt—-NiO configuration.
The sensor exhibited a good response (with AV =21.76 at 90 ppm NO2, 20% O-, and operating at 360 °C) and demonstrated
a response time of teo(res) = 77 s and a recovery time of teo(rec) = 85 s.

Keywords: Nanomaterials, composite materials, electrochemical gas-sensing electrodes.

1. GIOI THIEU

O nhiém méi truong da gia ting dang ké trong
vai thap ky gan day. Vi vay, viéc phat hién cac khi
0 nhlem dédc biét la khi doc, tro nén ngay cang
cap thiét. Nhiéu nghién ciru da tap trung phat trién
cac vat li¢u co dac tinh phu hop cho ing dung cam
bién khi va lam sang t6 co ché cam bién véi muc
tiéu cai thién hiéu ning cam bién vé do 6n dinh,

WO:s [2], ZnO [10],... d3 duoc ché tao va nghién
cuu chuyén sau. Vat li€u nano cé ty 1€ dién tich
bé mat/thé tich (S/V) rat 16n, khién cac tinh chét
dién tir ciia chung dé bi bién doi bai cac phan tur
hap phy trén bé mit, do d6 thich hop cho ung
dung cam bién khi [11, 12]. Tuy nhién, phan 16n
cam bién khi oxit kim loai hién nay tap trung vao
ban dan loai n, trong khi ban dan oxit kim loai loai

do chon loc, d6 nhay, v.v. [1]. Cam bién hoa hoc
giit vai tro quan trong trong kiém soat phat thai,
bdo v€ moi trudong, an ninh cong cong va strc khoe
con nguoi [2-4]. M01 quan tam ngay cang lon cua
xa hoi dm v6i van dé moi truong da thuc diy su
phat trién cua cac cam bién c6 do nhay cao va thoi
gian dap Umg nhanh.

Song song voi viéc nghién ctru chuyén sau vé
co ché hap phu — khur hap phu khi trén bé mit vat
liéu cam bién [5] va thiét ké ciu trac cam bién
méi [6], nhiéu loai cam bién khi dya trén nano-
oxit kim loai nhu SnO: [7], In20Os [8], Fe20s [9],

p lai it dugc nghién ctru [13].

NiO thu hit sy quan tim nghién ctru vé cam
bién khi do s& hitu hoat tinh bé mit cao va kha
ning tuong tic manh véi cac phan tir khi. Co ché
cam bién khi ctia NiO duya trén cac qué trinh oxi
hoa — khir bé mit, va cac phan tmg hoa hoc giita
cac loai khi hdp phu [14-16]. Su twong tic niy
gdy ra su thay d6i dién tré c6 tinh thuan nghich,
tang hodc giam tily thudc vao ban chat khi oxi hoa
hay khtr, twong ing véi dic tinh ctia ban dan loai
n hodc loai p. Do do, su bién thién dién tré duge
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st dung nhu tin hiéu nhan biét khi trong moi
truong.

Mot hudng quan trong nhdm ning cao hiéu suét
cam bién 1a phat trién vat liéu cam bién cau trac
nano [17-18]. Nhiéu nghién ctru cho thdy thu nho
kich thudc hat oxit kim loai xuéng mirc nano giup
tang dang ké do nhay, do chon loc va do 6n dinh
lau dai cua mang oxit [19-20]. Hat nano cé uu
diém & ty 18 S/V 16n, o thé dat cdu trac don tinh
thé va kich thuéc hat twong duong do day ving
dién tich khong gian, ddn dén tin hiéu dap tGmg
nhanh — manh khi c¢6 khi vao [21]. Gan day, cac
nghién ctru tap trung vao NiO cau trac nano nhim
tang cuong hleu nang cam blen [22-23]. Trong
nhing nim gan day, su phat trién k¥ thuat tong hop
hat oxit tinh thé nano <10 nm [24-26] bang céc
phuong phap CVD, MOCVD, tong hop dung dich,
thity nhiét da thiic ddy manh linh vuc nay.

Dé ché tao NiO nano vé6i hinh thai va tinh chat
bé mat phu hop cho mg dung cam bién, nhiéu
phuong phép tong hop di duoc phét trién, bao
gb6m két tia — nung, sol—gel, vi song, dién hoa va
thay nhiét [27,28]. Trong s6 d6, phuong phap
thity nhiét n6i 1én nhu mot quy trinh ché tao vat
liéu nano dugc st dung rong rai nho kha nang
kiém soét tot cdu truc, tinh don gian trong quy
trinh thyc hién va tinh than thién moi truong.
Phan tng thuy nhiét dién ra trong moéi trudng
dung méi nudc hodc dung dich kin ¢ diéu kién
nhiét d6 va ap suit cao, tao diéu kién cho su phat
trién cac cAu trac tinh thé dic trung nhu
nanoflakes, nanosheets, nanorods hoac cau truc
hoa nano, nhitng hinh thai von dic biét hiru ich
cho ung dung cam bién khi. [29,30]

2. THU'C NGHIEM
2.1. Héa chit

Céc hoa chét str dung déu 1a loai tinh khiét
héa hoc

Mudi Ni(NO3),.6H,0
CO(NH2),
Nudc cat

2.2. Thiét bi, dung cu

- Thiét bi kinh hién vi dién tir quét phat xa
trudng HITACHI S-4800, Nhit.

- Hé nhiu xa ké SIEMENS D5005, My.
- Thiét bi Shimadzu, IR Affinity-1S, Nhat.

KHOA HQC VA CONG NGHE

- Thiét bi Horiba, labRAM HR800, Nhat.
-Thiét bi cat nude hai 1an (Hamilton).

- Lo nung naberthrem, Btic

- Can dién tir (Mettler, Burc)

- Can phan tich Sartorius Entris, Dtrc

- May khudy tir Heidolph MR Series, Dirc
- Binh thuy nhiét Teflon

- Tu sy Thermo Scientific Heratherm
Ovens, My.

- Chén nung bang st.
- Cac dung cu thay tinh: cbc, diia, pipet, phéu.
2.3. Quy trinh thuwe nghiém

2.3.1. Tong hop vit liéu NiO bang phwong phap
thiy nhiét

Bude 1: Tao hon hop dung dich Ni(NOs), va
CO(NH2)2 theo ti I¢ mol 1:5 tir Ni(NO3)2.6H20 )
va CO(NH2)2

Buédce 2: Qua trinh thuy nhiét duoc thyc hién
khi chuyén hén hop dung dich da chuan bi & trén
vao binh thuy nhiét teflon va thuc hién qué trinh
thuy nhiét tai 120 °C trong 1 gio.

Budc 3: Binh thuy nhi¢t sau d6 dugc dé ngudi tu
nhién vé nhiét d6 phong dé thu duoc hdn hop voéi
két tha xuét hién. Két taa nay duoc loc, rua nhiéu
1an bang nudc cit, va sau d6 sdy & 80 °C trong 4 gio
dé thu duogc bot mau den. Mau bot duoc u & 300 °C
trong 2 gid thu duoc san pham nano oxit NiO.

2.3.2. Phuwong phap phan tich cic tinh chit co
ban cua vat liéu

Mau duogc chup bang thiét bi kinh hién vi dién
tor quét phat xa truong HITACHI S-4800 dat tai
Phong thi nghiém trong diém tryc thudc Vién
Khoa hoc Vit liéu. Thiét bi nay c6 do phong dai
cao nhat c¢6 thé dat dén 200.000 1an, do phan giai
¢ thé dat duge 2 nm & thé hiéu 1 kV.

Céc phép do gian d6 nhifu xa tia X cia mau
dugc thyuc hién trén hé nhiéu xa ké SIEMENS
D5005 tai Vién Khoa hoc Vat liéu - Vién Khoa
hoc va Cong ngh¢ Viét Nam.

Céc phép do pho hap thu hong ngoai bién doi
Fourier cua mau dugc thuc hién trén thiét bi
Shimadzu, IRAffinity-1S tai Vién Khoa hoc Vat
liéu - Vién Khoa hoc va Cong ngh¢ Viét Nam voi
s6 song tir 400 dén 3000 cm™.
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Pho tan xa Raman ctia mau dugc phan tich qua
thiét bi Horiba, labRAM HR800 tai Vién Khoa
hoc Vit li¢u - Vién Khoa hoc va Cong ngh¢ Viét
Nam véi budc song kich thich 632,8 nm.

2.3.3. Thuc nghiém khao sat tinh nhay khi

Céc 16p dién cuc Pt cling nhu oxit NiO trén YSZ
duoc ché tao tai Phong cam bién va thiét bj do khi -
Vién Khoa hoc vat liéu. Chi tiét cac bude thuc
nghiém nay nhu sau:

Budc 1: Tam YSZ sau khi ép va nung 1 1300 °C
trong 8 gio duoc cat thanh tam hinh vudng (kich thude
bé mdt 3 X 3 mm, chiéu day 0, | mm) bang lazer.

Budc 2: Hai dién cuc Pt giéng nhau (hinh vuéng
véi kich thudce 2 x 2 mm duogc in trén cing mdt mat
clia tim YSZ béng hd Pt. Sau d6, ciu trac nay dugc
sdy kho va nung tai 1000 °C trong 2 gid.

Bude 3: Bot vat lisu NiO duge tron déu trong
dung méi hitu co dé tao ra hd keo oxit kim loai tuong
ung cho ché tao dién cuc nhay khi. Hb keo oxit kim
loai ndy duoc in 1én trén mot dién cuc Pt dé tao thanh
16p nhay khi. Cau tric nay lai duoc siy kho tai va sau
do6 nung u tai cac nhiét do 1200 °C trong 5 gio.

Budc 4: Cau trac Pt/YSZ/Pt-NiO sau qué trinh
nung @ dugc gin trén dé ALO; da co tich hop 10 vi
nhiét Pt (dé thay d6i hién do ciia cam bién). Linh
kién cam bién duoc hoan thién khi gin cac day Pt
1én céc vi tri dién cuc trén dé ALOs.
3.KET QUA VA THAO LUAN

3.1. Hinh thai bé mit cia vt liéu

Hinh 1. Anh SEM mau vét liéu NiO da ché tao
voi thang do 1um (a) va 500 nm (b).

Hinh 1 thé hién anh hién vi dién tir quét (SEM)
ctia mau vat liéu NiO trén kinh hién vi dién tir quét
Hitachi S-4800. Hinh la cho thdy mau di c6 su
két thanh dam 16n nho khac nhau. Khi ting do
phan giai (Hinh 1b) nhan thidy mau NiO ché tao
duoc 1a cac hat kha ddéng déu véi kich thude
khoang 20 nm.

3.2. CAu tric tinh thé

Cwomg do

35 40 45 50 55 60 65 70 75 80
Gée 20 (dd)

Hinh 2. Gian d6 nhiéu xa tia X ciia mau bot
nano NiO da che tao.

Vit liéu nano oxit ché tao tir phuong phap thiy
nhiét thé hién don pha tinh thé 1ap phuong dién
hinh cua NiO va cho kich thuéc nho tuong dong
vé hinh thai hoc. Thong thuong trong cam bién
khi, vat liéu oxit kim loai ¢6 kich thudc hat nho
va do d@)ng déu s& cho do nhay va dg chon loc tdt
do no c6 bé mit riéng 16n va miic cac nang luong
bé mit twong tac khi gidng nhau. Vi vay, nano
oxit NiO da ché tao s& mang lai kha nang sir dung
t6t cho dién cuc co do nhay cao trong cam bién
dién hoa do khi.

3.3. Pho hip thu hong ngoai bién ddi Fourier
(FTIR)

Ph6 hip thy hong ngoai bién d6i Fourier
(FTIR) cia mau dugc phan tich qua thiét bi
Shimadzu, IRAffinity-1S. Hinh 3 thé hién két qua
pho hap thy hong ngoai bién doi Fourier cia mau
b6t nano NiO da ché tao. Két qua trén Hinh 3 cho
thay sy xuat hién cac dinh hap thu & ving 490 —
563 cm-1 1a phu hop voi didc trung cua lién két
Ni-O (céc trang thai dao dong dién hinh cua lién
két kim loai/oxy).
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Hinh 3. Phé hdp thu héng ngoai bién déi
Fourier (FT-IR) cua mau vat liéu nano NiO

Két qua nay ciing cho thay cé sy xuét hién cac
dinh & ving 1072 — 1406 cm-1 c6 thé dugc quy
cho dac trung cua trang thai cua lién két C-O; va
cac dinh thudc vung 1541 — 2376 cm-1 dugc cho
1a ddc trung cua lién két H-O va C=0 cua hoi
nudc va CO; trong khong khi di hap phu trén bé
mat mau.

3.4. Pho tan xa Raman

Pho tan xa Raman ctia mau dugc phan tich qua
thiét bi Horiba, labRAM HR800 v6i budc song
kich thich 632,8 nm. Hinh 4 1a phé tan xa Raman
ctia miu bot NiO. Két qua nay cho thiy cac dinh
tan xa didc trung ctia NiO gdm 518 cm-1 déc trung
cho tan xa phonon bac 1 (1P); va cac dinh tai
738,8 cm-1;969,4 cm-1va 1092,9 cm-1 dac trung
cho tan xa phonon bac 2 (2P). Tir két qua nghién
ctru vé FTIR va tan xa Raman nay khang dinh
nano oxit NiO véi kich thudc hat nho da thé hién
dic trung hap phu cac phan tir khac trong khong
khi nhu hoi nuéc va khi CO, & trén bé mit.
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Hinh 4. Phé tén xa Raman cia vit liéu nano NiO

3.5. Tinh chit nhay khi cia cim bién
Pt/YSZ/Pt-NiO

Cam bién dién hoa véi cau hinh Pt/YSZ/Pt-NiO
duoc khao sat dap ung dién ap 16i ra (V) theo voi
cac néng d0 khi NO» khac nhau va cac nhiét ¢ hoat
dong khac nhau. Hinh 5 thé hién sy dap Gmg dién ap

theo cac ndng do 90, 50, 26 va 13 ppm khi NO; tai
nhiét d6 hoat dong 300 °C va 330 °C. Hinh 6 thé
hién su dap img dién ap theo céac néng d6 90, 50, 26
va 13 ppm khi NO»> tai nhiét d6 hoat dong 360 °C va
390 °C. Hinh 7 thé hién su dap tng dién 4p theo cac
néng do6 90, 50, 26 va 13 ppm khi NO; tai nhiét do
hoat dong 420 °C. Cac két qua nay déu cho thiy
hinh danh dudng dap tng dién 4p theo cic ndng do
khi NO; 1a giéng nhau. O tit ca cac nhiét do hoat
dong, dién ap 16i ra ctia cam bién giam khi c6 khi
NO; va hdi phuc tré vé khi ngit khi NO,. Gia tri
dién 4p thay doi ting khi nong d6 NO; ting.

(a)

0 1000 0o 2000
T™hen glan (s)

S 024
5 (b)
.,5 021
@
02 § ﬂﬂﬁ "
0.19
AV
0.17 4=
0.16
0.15 : . . |
0 500 1000 1500 2000
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Hinh 5. Pién dp ciia cam bién twong vng véi cdc

nhiét do hoat dong khac nhau 300 °C (a) va 330

°C (b) véi cdc nong do khi NO> khdc nhau tai 90,
50, 26 va 13 ppm.
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Hinh 6. Pién dp ciia cam bién twong irng véi cdc

nhiét do hoat dong khdac nhau 360 °C (a) va 390

°C (b) véi cdc nong do khi NO> khdc nhau tai 90,
50, 26 va 13 ppm.

Dé phan tich rd hon can tim hiéu vé su phu
thudc cia cac thoi gian dap Ung 7oges) va thoi
gian hdi phuc mogrec) (twong Umng la thoi gian dé
do dap tmg cia cam bién dé dat t6i 90% gia tri
bdo hoa khi cam bién twong tac v&i khi oxy

Bign ap(V)
Q © o o
Z2 B &

0 200 400 600 800 1000
Thai gian (s)

Hinh 7. Dién dp ciia cam bién twong vmg vdi cdc
nhiét do hoat dong khac nhau 420 °C voi cac
néng do khi NO; khac nhau tai 90, 50, 26
va 13 ppm

hoa/khtr, va thoi gian hoi phuc 1 ciia cam bién tir
trang thai bao hoa vé 10% gia tri ban dau) vao céc
nhiét d6 hoat dong la 300 °C, 330 °C va 390 °C
khi cac cam bién hoat dong v6i cac ndng do khi
NO; khac nhau tai 90, 50, 26 va 13 ppm.

Bdng 1. Thoi gian dép 1ng toopes) (s) va thoi gian hoi phuc tvopee) (s) ctia cam bién Pt/YSZ/Pt-NiO tai
cdc nong do khi NO> va nhiét do hoat dong khac nhau.

Thoi gian dap Ung toores) (s) va thoi gian hdi dap Toogec) (s)
T90(res) — T9I0(rec) T90(res) — T9I0(rec) T90(res) — T9I0(rec) T90(res) — T90(rec)
Nhiét d6 (°C)
(90 ppm) (50 ppm) (26 ppm) (13 ppm)
330 82 - 160 85-170 100 —-190 105 - 190
360 77 —85 86 -91 82 -107 58 - 109
390 52 -65 55-67 58-175 65-76

Bang 1 cho thay thoi gian dap (mgwooges va
thoi gian hdi phuc zo9pec) ciia cam bién Pt/Y SZ/Pt-
NiO 1a kha ngan chi c¢& vai chuc gidy. Nhiét do
hoat dong ting thi thoi gian dap ung va hdi phuc
ctia cam bién Pt/YSZ/Pt-NiO c6 xu huéng giam.
Két qua nay ciing cho thay khi nong do khi NO»
tang thi thoi dép tmg va hoi phuc cua cam bién
Pt/YSZ/Pt-NiO giam.

Dic trung d6 dap ung khi cta cac cam bién
dugc danh gia qua su bién d6i dién ap AV cta cam
bién khi thay d6i ndng do khi theo cong thirc: AV
= Vno2) - Vikk trong d6 Voo 1a dién ap 16i ra

trén hai dién cuc ctia cam bién trong méi truong
khi oxy hod/khir, va Vi 1a dién 4p 16i ra ban
dau ciia cam bién trong méi trudng twong duong
nhu khong khi (80 %N» + 20 %05).

Bang 2. Do dap ing cua cam ‘bié'n AV cua cam
biéen Pt/YSZ/Pt-NiO tai cdac nong do khi NO> va
nhiét do hoat dong khac nhau.

Do dap ung ciia cam bién AV (mV)

Nfé:féf)d() 90 ppm 50 ppm 26 ppm | 13 ppm
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Do dap ung cia cam bién AV (mV)

330 39.46 27.44 20.05 11.2
360 21.76 13.18 7.16 3.54
390 17.79 11.01 5.55 2.54

Béang 2 mo ta su phu thudc dé dap ting cua cam
bién Pt/YSZ/Pt-NiO tai cac ndng do khi NO, va
nhi¢t d6 hoat dong khac nhau. Qua bang 2 d6 dap
g cua cam bién tang theo chiéu ting ctia ndng do
khi NO; & tht ca cac nhiét hoat dong khao sat. Cam
bién hoat dong t6i wru nhat 1a & nhiét 46 360 °C.

Trong mdi trudng khi thai, nong do khi O co
thé luén nho hon 20%, vi vay khao sat sy phu
thudc dap tng ciia cam bién tai mot nong do khi
NO> thay d6i méi trudng voi cac ndng do khi Oa
khac nhau duoc két qua trong bang 3.

Bang 3. Bé dap iing AV ciia cdc cam bién
Pt/YSZ/Pt-NiO twong veng vdi cdc nong dg khi Oz
khac nhau (20% , 15%, 10%, 7%, 5%) khi cam
bién tirong tdc véi nong do khi 90 ppm NO: tai

nhiét do 360 °C.
Néng
fﬁ’, 20% | 15% | 10% | 7% 5%
1
(0)3
AV | 26417 | 29.025 | 33.769 | 37.937 | 41.962
(mV)

Bang 3 cho thay do dap ung clia cam bién giam
theo chiéu ting cua néng do khi O,. Két qua nay
cho thdy cam bién Pt/YSZ/NiO phu hop véi tng
dung do khi NO» trong moi trudng khi thai ¢ nhiét
d6 cao von co ndng do O, rat thap.

KET LUAN

Tong hop thanh cong hat nano NiO véi cdu
trac tinh thé dién hinh va hat dong déu vai kich
thuéc khoang 20 nm bang phwong phap thuy
nhiét sir dung hoa chat mudi Ni(NO3)2.6H20 va
uré CO(NHz)s.

Thtr nghiém khao sat nano NiO trong di¢n cuc
nhay khi NO; ctia cam bién dién hoa dua trén cAu
hinh Pt/YSZ/Pt-NiO, cam bién c6 thé hién do dap
g tot (v6i gia trj AV = 21.76 & 90 ppm NO,
20% O> va tai hoat dong 360 °C va cho thoi gian
hdi dap Tooges) = 775 VA Too(res) = 855).

KHOA HQC VA CONG NGHE
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NGHIEN CUU XAY DUNG HE TRUYEN PONG THYRISTOR - PONG CO PIEN
MOT CHIEU CHO TRUYEN PONG CHINH MAY TIEN

Nguyén Anh Dwong”, Lé Thi Thu Trang
Khoa Pién

*Email: nguyenanhduongpt@mail.com

Tém tit:

Truyén dong chinh ciia may tién klm loai yéu cau dai diéu chinh tc do rong, moémen khoi dong 16n va kha nang lam viéc
6n dinh trong ca ché do dai han va ngan han I3p lai. Bai bao trinh bay két qua nghién clru xay dung hé truyén dong Thyristor
—Pong co mot chicu (T-D) dua trén cau tao va nguyén ly van hanh cia may tién, bao g6m phan tich mach Iyc, hé diéu khién,
mo hinh toan hoc, danh gia on dinh, phén tich ham truyén va mo phong dic tinh dong luc hoc. Két qua nghién ciru khang
dinh hé truyén dong T-D dap ung tdt cac yéu cau cong nghé clia may tién hién dai va 1a co so cho viée thiét ké, tmg dung va
t6i wu hoa trong cac hé truyén dong chinh ciia may cong cu.

T khoa: 77 ruyén dong chinh may tién; truyén dong T-D; bo bién déi thyristor; dong co dién mot chiéu; diéu chinh téc do;
phan héi toc dg.

RESEARCH AND DEVELOPMENT OF A T-D DRIVE SYSTEM FOR THE MAIN
DRIVE OF A LATHE

Abstract:

The main drive of metal-cutting lathes requires a wide speed regulation range, high starting torque, and stable operation
under both continuous and repeated short-time duty conditions. This paper presents the development of a Thyristor—DC
motor (T-D) drive system based on the mechanical structure and operating principles of a lathe. The study includes
analysis of the power circuit, control system, mathematical modeling, stability evaluation, transfer function analysis, and
simulation of the system’s dynamic characteristics. The results confirm that the T-D drive system meets the technological
requirements of modern lathe main drives and provides a solid basis for its design, application, and optimization in
machine tool drive systems.

Keywords: Main drive of lathe machine; T-D drive (Thyristor—DC drive), thyristor converter; DC motor, speed control;
speed feedback.

1. GIOI THIEU phép diéu chinh téc do vo cap, dic tinh co cing,
momen khdi dong 16n va kha nang dap tmg nhanh,
nhiéu nghién ctru dd chirng minh hiéu qua cua viée
diéu khién toc d6 dong co DC bang chinh luu
thyristor két hop diéu khién PI[1-3, 5]. Do d0, viéc
) ] ) . nghién ctru xdy dung hé truyén dong T-b cho

Dai dicu chinh toc d rong dé phu hop véinhiéu  truyén dong chinh méy tién 1a can thiét nham nang
du&mg kinh chi ti€t va nhiéu ché do cat khac nhau. cao nang suat va Chat lu'()’ng gla C()ng

Momen khéi dong va momen qua tai du 1on dé 2. NOI DUNG NGHIEN CUU
vuot qua mémen can do luc cit va ma sat caa hé
thong co khi. Kha ning lam viée tin cdy & ché do
dai han, dong thoi thich nghi tét vOi che d6 ngan
han 1ap lai khi gia cong céc chi tiét ngén, thuong Phuy tai tryc chinh may tién la phy tai tong hop
xuyén thay ddi nguyén cong [6, 7]. cua lyc cat theo phuong tiép tuyén khi tién try,
tién mat dau, tién ranh,...; Luc ma sat trén cac bé
mat trugt ciia bang may va ban dao; Luc ma sat
trong hop toc do, 6 lan, cap banh ring truyén dong
va mam cap.

Trong cic may cit kim loai, truyén dong truc
chinh giir vai trd quyét dinh dén ning suét, chat
luong gia cong va do tin cdy van hanh. Déi vai
may tién, truc chinh phai dam bao:

2.1. Pic diém phu tai va yéu ciu cong nghé
truyén dong chinh may tién

Trong thyc tién, nhiéu may ti¢n truyén théng s
dung hé truyén dong co khong dong bd két hop hop
tdc d6 co khi, tuy nhién han ché 16n nhét 1a d6 linh
hoat th?ip, ) c?ip tbe do gi61 han va hiéu suit giam
do ton hao co khi. Trong khi do, cac h¢ truyén dong Luc cit téng cong dugc xéac dinh dudi dang:

T-D (chinh luu Thyristor - dong co mot chiéu) cho Fi = Fz + Fms = Fz + p[g(mp + me) + Fy] [6]
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Trong do: Fz 1a luc cit chinh, Fms 1a lyc ma
sat quy doi, mb 1a khdi lugng mam cap, m 1a khbi
luong chi tiét, Fy la thanh phan luc hudéng kinh, p
1a hé s6 ma sat tong hop.

Dua trén chu ky lam viéc thuc té, truyén dong
chinh lam viéc theo ché d6 ngén han lip lai do thoi
gian cit ngén, trong khi thoi gian ga dat va do kiém
chiém ty 1¢ dang ké. Phuy tai bién thién theo dang
chu ky gom cac giai doan: khéi dong — cit tho —
cét tinh — chay khong tai — dimg. Céc yéu cau doi
v6i truyén dong chinh: Mémen 16n tai ving téc do
thap; Diéu chinh toc d6 lién tuc trong dai 1:10 dén
1:20; Kha nang dao chiéu nhanh dé tién ren hoac
dung khén; Chiu duoc qua tdi momen 1.8-2.2 lan
trong thoi gian ngan; Chat lugng diéu chinh tdc do
cao, sai s tinh nho [6, 7].

2.2. Xy dung hé truyén dong T-P

Hé truyén dong T-D cho truyén dong chinh
may tién co nhiéu wu diém vuot troi so voi hop
tdc d6 co khi truyén thong vé kha nang diéu chinh
dién 4p phan ung bang dleu khién goc mo
Thyristor cho phép thay d6i toc d6 v6 cap, chinh
xéac va pht hop v6i nhidu ché do cit. Pic tinh co
cting gitp toc 6 ludn on dinh khi tai thay doi, bao
dam chit lugng bé mit gia cong. Hé T-D cho
momen khéi dong 16n va kha ning qua tai tot, dap
ung hi¢u qua cac nguyén cong ndng nhu tién tho.

So dd hé truyén dong T-B:

C B oA
- '@
Z 1Y X
c ;b , L
Y ¥ " Yla
The—3 + -: + T4
X | e 44— + 4 Te BBD
——— RN ¢ ] > )
7‘17 T :; & ; a o T
gy .
u - x
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4812
;u Tt :‘ i ;'» «T
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o — o \ )
\ FX2 | A Vi~ 1™ BBD2
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ot ', . 3\~. « T
e 220V
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Hinh la. So dé hé truyén dong T-D

Viéc str dung bo bién dbi thyristor cho phép tao
dién ap diéu khién dang chinh luu vé6i kha ning
thay dbi linh hoat theo goc ma [4], dap umg yéu
cau diéu chinh tc d6 dong co DC trong truyén
dong chinh cia may tién.

2.3. Thiét ké hé diéu khién
So db nguyén Iy mot kénh diéu khién:

So db nguyén Iy mot kénh diéu khién gém bd
phat xung thyristor nhén tin hiéu diéu chinh va tao
gdc md dong bd v6i dién ap ludi dé diéu khién
dién ap phan tng dong co.

| |
[ - yrn somen [ (1
ot =7 ()=

Hinh 1b. So' d6 nguyén Iy mét kénh diéu khién

So dd cac tin hiéu diéu khién truyén dong
T-B. Khi diéu khién riéng hai bo bién doi 1am viéc
riéng ré nhau, tai mot thoi diém chi phat xung vao
mot BBD con bo kia bi khod do khong c6 xung
diéu khién. Hé c6 2 BBD bao gdbm BBD; va BBD,
v6i cac mach phat xung diéu khién tuong tng 1a
FXi va FX,, trat ty hoat dong cua cac b phat
xung phu thudc vao b: va b2 (1a céc tin hiéu logic).

bi

1 ! 1

) &
iy '_< 2+ H
icu_ TL b"2

& 1

1

Hinh 2. So do khoi logic
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iLd, 1L, iz]: trén so do cua khoi logic 1a cac tin
hi¢u logic dau vao, b va bz 1a cac tin hiéu logic
dau ra dé khoa céac bd phat xung di€u khién.

iLe =1, phat xung diéu khién mé BBD:

iLa =0, phat xung diéu khién mo BBD:

i, (hodc i) = 1; c6 dong dién chay qua
BBD,, (hoac BBD:)

b: (hodc b2) = 1; khod bd phat xung FXi (hoac
FX>)

Khoang thoi gian tré duoc dam bao bai cac
mach xung c6 do rong khong doi .

Mach diéu khién nhd bo logic (c6 dao chiéu)
c6 dang:

by = 'wahi gy s by =i Mo+
3.KET QUA VA THAO LUAN
3.1. CAu triic diéu khién

Ddi v6i hé tmyén dong dién mot chiéu céu tric
co ban c6 dang diéu khién nbi tiép gom 2 mach
vong diéu chinh: mach vong dong dién va mach
vong toc do:

Mach vong toc dg cod chuc nang nang cao do
on dinh toc d9 dong co.

Mach vong dong dién co chirc nang diéu chinh
dong, di€u chinh gia toc, bao vé dong co khoi qua
dong.

Cau trac co ban cua hé T-D c6 dao chiéu quay:

- S0 d0 cau tric diéu khién

Hinh 3. So' dé cau tric ciia hé T-P may tién

Heé thdng diéu chinh tdc d6 1a hé thong ma dai
lwong duogc diéu chinh 1a toc d6 goc cuia dong co
dién. Bé dao chiéu, trong hé théng dung 2 bd
BBD, BBD; va BBD; nbi song song nguoc. Cac
méy phat xung FX; va FX, phéat xung diéu khién
cho ca 2 BBP nay. Cac bd diéu chinh Rii va

sensor dong Sii, Riz va sensor dong Si tao thanh
cac mach vong dicu chinh dong dién.

- Tong hop mach vong diéu chinh dong dién:

Mach vong diéu chinh dong dién 1a mach vong
co ban cua hé théng xac dinh mémen kéo ctia dong
co va thyuc hién cac chiic nang bao v¢, diéu chinh
gia téc. Hé truyén dong dién dong co quay truc
chinh c6 hing sb thoi gian co hoc 16n so voi hing
s6 thoi gian dién tir ctia mach phan tmg nén c6 thé
coi strc dién dong ciia dong co anh hudng dén qua
trinh diéu chinh ctia mach vong dong dién [7].

So d6 khéi mach vong dong dién va mach
vong tdc do:

BBD

Kcu U% 1/Ru
(1 + TaP)(1 + TwP) 1+ TuP

Ki St
1 +TiP

1/Ki I9
1 +2TsP

Ko So
1+ TP

Hinh 4. So d6 khoi mach vong dong dién va
so do mach vong téc dé
Ri: bo diéu chinh dong dién
BBD: b6 chinh luu cu 3 pha - ¢6 dao chiéu
Si: Sensor dong dién

Tak, Tvo: hang s6 thoi gian ciia mach lgc, mach
diéu khién chinh luu.

Tu: hang s0 thoi gian phan tng ctia dong co
Ry: dién tréd mach phan ting
Ti: hang so0 thoi gian cua sensor dong di¢n

Kcr, Ki: hé so khuéch dai cua chinh Iuu va
sensor dong dién.

3.2. M phéng bing Matlab/Simulink
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Hinh 5. So d6 mé phéng bang Simulink

M6 hinh mé phong trong Simulink gém bo
bién doi thyristor diéu khién dién ap phan ing, mo
hinh dong co mot chiéu va hai mach vong diéu
khién dong — téc d9. Céc tin hidu phan hoi duoc
dua vé bo diéu khlen PI dé danh gia dap ung qua
d6 va kha nang 6n dinh cua h¢ truyén dong T-D
dudi cac diéu kién thay d6i tbe d6 va dao chiéu.

Thong s6 dong co va cac bién trong md phong
nhu sau:

Pam = 1100; Cong suat dinh mirc

Udm = 180; Dién 4p dinh mirc

Lam = 7.3; Dong di¢n dinh murc

n = 3000; Téc d6 dinh mirc [vong/phut]
w = (2*pi*n)/60; Toc do goc [rad/s]
Mim = Pam/W; MoOmen dinh muirc [N.m]
Ra = 0.85; Pién tré phan tmg [ohm]
La=0.00315; Dién cam phan tng [H]
Ta=La/ Ra; Thoi gian dap tng phan tng [s]
Kinphi = Mam/Idm;

Uk = 35;

J=10.0028 kg-m?*; Momen quén tinh tai
Ke = Uan/Udk;

Ta= 0001,
Kephi = (60*Pam)/(2*pi*n*lam); Tl thong
khong doi

Tinh bo diéu khién dong dién Ri
Til = Ta;

Kpl =La/ (2*Kcl*Tcl);

Tinh b6 diéu khién tbc d6 Rw

k = (Kepni)/(U);

T2 =2*Tcl;

Ti2 = 4*T2;

Kp2 = 1/(k*T2*2);

Két qua mo phong: Cai dat khdi Step: step time
= 1; initial value = 300; final value = —200. Ban
dau dong co chay véi tbe d6 300 rad/s, sau khoang
thoi gian 1 1 s, dong co dao chiéu quay vdi tde
d6 200 rad/s. Ta dugc két qua mo phong.

3NN

Hinh 6. Pdp irng téc dé va dap irng dong dién

Két qua mo phong cho thiy téc do dong co
tang nhanh trong giai doan khoi dong, dat gia tri
cuc dai xép xi 400 rad/s truée khi On dinh tai muc
toc do dat 300 rad/s. Thoi gian dé hé tién vé gia
tri xac 1ap chi khoang 0,03 s, thé hién kha ning
dap tng nhanh va déc tinh qué do t6t ciia mach
vong diéu chinh téc do.

Khi tin hiéu dat thay d6i theo budc dao chiéu,
hé thong phan ing gan nhu tuc thoi; toc do dong
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co dbi dau va tién dén gia tri dat moi trong
khoang thoi gian xap xi 0,03 s. Trong toan b
qua trinh, sai léch tbc do nho va khong xuét hién
dao dong dang ké, chimg to bo diéu khién PI duy
tri duoc tinh 6n dinh va kha ning bam theo tin
hiédu dit rat tot.

Céc két qua mo phong khang dinh rang bo diéu
khién tdc d6 PI dap ing day di yéu cau diéu khién
nhanh, chinh xdc va 6n dinh d6i v6i hé truyén
dong dong co mot chiéu c6 dao chiéu.

bép ung dong dién (dudong mau xanh la dong
dién dit, duong mau do 1a dong dién phan hoi)
cua hé tmyén dong dong co mot chiéu ¢6 dao
chiéu.

Pham vi tdc do cua hé dugc mod phong cho théy
hoat dong on dinh quanh téc d6 danh dinh, dap
mg duoc yéu cau dai diéu chinh rong 1:10-1:20;
véan hanh lién tuc an toan dén khoang 1,2 ndm va
chiu dugc qua do ngén han dén 1,3-1,5 ndm.

Vé phu tai, hé c¢6 kha nang chiu qua tai moémen
1,8-2,2 Mdm trong thoi gian ngan; tuy nhién dinh
dong khoi dong rat 16n do mo hinh 1y tudng.

Két qua m6 phong cho thiy trong giai doan
khoi dong, dong dién phan Ung tang nhanh va dat
gia tri cuc dai xap xi 500 A trong thoi glan ngin
khoang 0,06 s. Sau d6, dong giam dan va 6n dinh
quanh murc 2 A twong tng véi ché d6 lam viéc
xac lap. Pang chu y, dong dién dat va dong dién
phan hoi gan nhu trang khit trong toan bo quéa
trinh, chiimg té6 mach vong diéu chinh dong dién
hoat dong chinh xac, bdm theo tin hi¢u dat tot va
c6 kha ning dap tng rat nhanh, dic tinh mé
phong khéng dinh hé truyén dong T—D phu hop
vOi yéu cau cong nghé cua may tién, dac biét
trong dleu kién phu tai thay doi va ché do lam
viéc ngan han 1ap lai.

4. KET LUAN

Nghién ctru da xay dyng hé truyén dong T-b
cho truyén dong chinh may tién, bao gdbm phén
tich phy tai, mo hinh hoa, thiét ké mach vong diéu
khlen va md phong déc tinh dong luc hoc, trong
d6 cau trac diéu khién nbi tiép hai mach vong
dugc ching minh 14 pht hop véi yéu cau cong
nghé cta truyén dong chinh. Két qua mo phong
Matlab/Simulink cho thay hé truyén dong dat thoi
gian qua do nho, bam tde do tét, sai 1éch tinh nho
va d6 6n dinh cao; dong dién phan mg duogc didu
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chinh chinh xac va dap ng nhanh trong cac ché
do lam viéc ngan han lap lai. H¢ truyen dong T—
b duoc thiét ké dap tmg day du yéu cau cua may
tién hién dai nhu dai diéu chinh téc do rong,
momen khoi dong 16n, kha ning dao chiéu nhanh
va chét luong diéu chinh cao. Két qua nghién ciru
1a co s¢ quan trong cho viée img dung, phat trién
va toi uu héa cac hé truyen dong T-D cho may
tién trong thuc tién san xuat gia cong co khi.

Loi cam on

Cong trinh nay duoc thyc hién véi su hd tro vé
kinh phi cta d¢ tai cap truong ciia Truong Pai hoc
Cong nghi¢p Viét Tri.
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Khoa Ky thudt Hoa hoc

*Email: hamanhchienbachkhoa@gmail.com

Tom tat:

Supe 1an kép (Triple Superphosphate — TSP) 1a loai phan bon phosphorus c6 ham lugng P2Os cao va d6 hoa tan 16n, dugc
sir dung rong rai trong nong nghiép. Nghién ctru nay tap trung ché tao supe lan kép tir quing apatite Lao Cai v axit phosphoric
da co dic cia Nha may DAP Lao Cai. Pic trung hinh thai, kich thudc hat va thanh phan héa hoc ciia quang dugc phan tich
bang phuong phap SEM—EDS (Scanning Electron Microscopy — Energy Dispersive X-ray Spectroscopy); két qua cho thay
quing c6 ham luong P>Os khoang 27 %. Axit HsPOa sir dung c6 nong d6 twong duong 40 % P2Os, phu hop cho qua trinh san
xuit TSP. Anh huong cua thoi gian trén — u va ty 1¢ axit/quang dén ham lugng P>Os hiru hiéu va mirc do phan hiy quing
dugc khao sat. Két qua cho thay khi tang thoi gian tron — 0, ham lugng P2Os hiru hi¢u trong san pham ting 1o rét, dat gid tri
cao nhét 31,41 %. Bén canh do, viéc ting ty 1¢ H:PO4+/quing lam ting mirc d6 phan hity quing va ham luong P-Os hitu hiéu;
ty 1& t6i wu dwoc xac dinh 1a 23 ml HsPOs cho 20 g quing apatite.

Tw khéa: Supe ldn kép; quang apatite Lao Cai, axit phosphoric; P:Os hitu hiéu, phdn bon phosphorus.

RESEARCH ON THE PRODUCTION OF TRIPLE SUPERPHOSPHATE FROM LAO
CAI APATITE ORE AND CONCENTRATED PHOSPHORIC ACID FROM THE LAO
CAI DAP PLANT

Abstract:

Triple superphosphate (TSP) is a high-phosphorus fertilizer with high solubility, playing an essential role in agricultural
production. In this study, TSP was synthesized from Lao Cai apatite ore and concentrated phosphoric acid supplied by the
Lao Cai DAP plant. The morphology, particle size, and chemical composition of the apatite ore were characterized using
SEM-EDS analysis. The results indicated that the ore contained approximately 27 % total P-Os, while the concentrated
phosphoric acid had a P-Os content of about 40 %, which is suitable for TSP production. The effects of mixing—curing time
and the acid-to-ore ratio on effective P-Os content and ore decomposition were investigated. The results showed that
prolonging the mixing and curing time significantly increased the effective P-Os content, reaching a maximum value of 31.41
% after approximately 46 hours. In addition, increasing the HsPO./apatite ratio enhanced both the degree of ore decomposition
and the effective P-Os content. The optimal ratio was determined to be 23 ml of HsPO. per 20 g of apatite ore.

Keywords: Triple superphosphate; Lao Cai apatite ore; phosphoric acid; effective P:Os; phosphate fertilizer.

1. GIOI THIEU

Phosphorus (P) 1a mot trong nhitng nguyén td
dinh dudng da luwong thiét yéu ddi voi sinh truong
va phat trién ciia cdy trong, déng vai trd quan
trong trong cac qua trinh sinh ly nhu quang hop,
trao d6i nang lugng va hinh thanh céu triic té bao.
Phan bon chira photpho 1a yéu t6 khong thé thiéu
dé duy tri nang suat nong nghi¢p va dam bao an
ninh lwong thuc toan cau. Trong bdi canh dan s6

phosphorus dé& tiéu, dap tng nhanh nhu cau dinh
dudng cia ciy trong, dic biét trong giai doan sinh
truong ban dau [3.4]. So voi supe 1an don thi TSP
¢6 uu thé rd rét vé ham luong dinh dudng, giup
giam khéi lwong phan bon can st dung va chi phi
van chuyén. Nho ham lugng P cao va do tan
manh, TSP dic biét hiru ich trong diéu kién dat
nghéo dinh dudng va dit c6 kha ning cb dinh P
lom.

thé giéi dugce du bao dat khoang 9-10 ty ngudi
vao nam 2050, nhu cau vé phan bon photpho ngay
cang gia ting, trong khi dién tich dét canh tac tiép
tuc bi thu hep [1, 2].

Supe lan kép 1a phan lan giau P, c6 ham lugng
P»0s thudng > 30% va do tan cao thanh phan chira
nhiéu Ca(H2P04).2H,0, vi viy co thé dung lam
phan bén hodc xtr 1y dat. TSP cung cip ngudn

Do loi ich cua TSP mang lai 1a kha 16n cho nén
dugc nhiéu nha nghién ctru quan tam. Mot trong
nhitng hudng cai tién quan trong la tinh ché TSP
thong qua qua trinh tai két tinh. Nasri va cong sy
da chirg minh rang viéc hoa tan TSP cong nghiép
trong nudc, loai bo tap chat khong tan va két tinh
lai c¢6 thé tao ra monocalcium phosphate
monohydrate tinh khiét [5]. Nhiéu nghién ctru gan
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day da tap trung vao viéc str dung phu pham sinh
hoc giau CaCOs nhu v6 s0, vo dc bién hodc dc
nudc ngot dé thay thé mot phan hodc toan bo
quang apatite. Cac nghién clru cua Seesanong,
Alam va Hossain di chimg minh kha ning téng
hop TSP va nano-TSP tir cac loai v6 sinh hoc nay
véi hiéu suét cao, san phém dat hoac vuot ti€éu
chuén phan bén thuong mai [1, 2, 6]. Mot hudng
nghién ctru m&i nham nang cao hiéu qua sir dung
photpho 1a tao nano -TSP. Cac nghién ctru cho
thiy nano-TSP c6 kich thudc tinh thé & thang
nanomet, dién tich bé mit riéng 16n va kha ning
phan tan t6t trong dat, tir 46 c6 thé cai thién kha
nang giai phong va hap thu phosphorus ciia cay
trdng [1, 2, 7].

Tir nhimg c6ng trinh nghién ctru trén ¢6 thé thay
rang hién tai van con thiéu nghién ctru toan dién vé
TSP san xuét tir quing apatite Lao Cai. Phan 16n
nghién ctru tip trung vao quing & cac qudc gia
khac hodc phu pham sinh hoc. Trong khi d6 san
xuat TSP bi anh hudng ctia thanh phan khoang dic
thu ciia quang Apatite Lao Cai Viét Nam lai chua
duoc nghién ctru. Trong bai bdo nay chung toi
nghién ctru sy anh hudng cua thoi gian dao trdn va
U, anh huong cua ty 1€ axit/quing téi ham luong
P>0s hitu hi€u va kha nang phan hiy quéng.

2. THUC NGHIEM
2.1 Thiét bi

Can phan tich sit dung do hang Denver cua
Pric san xuat. Phép do ciia can c6 thé thyc hién tir
0,0001 g dén 220 g. Budc nhay cia can la d =
0,0001 g. May phan tich SEM-EDS da str dung
trong dé tai c6 model JSM-IT200 duoc san xuit
boi hang JEOL Nhat Ban.

2.2 Héa chat

Quang apatite Lao Cai da dugc nghién min, axit
phosphoric da c6 dac cua nha may DAP Lao Cai.
2.3 Phan tich x4c dinh ndng dd cac chat

Phﬁnqtich xac dinh néng do H3zPO4 dua theo
tiéu chuan TCVN 6619 : 2000 [8], phan tich P2Os
tong dua theo ti€u chuan TCVN 180 : 2009 [9],

phan tich ham lugng P2Os hiru hi¢u dya theo tiéu
chuan TCVN 4440:2018 [10].

2.4 Cach tién hanh

Dé khao sat anh hudng ciia thoi gian tron, U téi
ham luong P>Os hiru hi¢u trong san pham duogc

KHOA HQC VA CONG NGHE

thue hién bang cach cho axit H;PO4 vao quing
theo ty 1¢ 23 ml H3P04/20 g sau d6 tron déu hdn
hop bang daa thuy tinh trong 5 phat sau d6 u (chi
day nap kin) r6i do P>Os hitu hi€¢u ¢ cac khoang
thoi gian 3; 6; 9; 12; 16; 19; 22; 22,5; 28; 31; 34;
37; 40; 43 h.

Khao sat anh hudng cua ty 1€ H3POus/apatite
dén murc 6 phan huy quang, to1 ham lugng P>0s
hitu hiéu trong san pham duoc tién hanh bang
cach tron axit H3PO4 va quang theo ty I¢ 15 ml/20
g; 18 ml/20 g; 20 m1/20 g; 23 ml/20 g; 25 ml/20 g
tron déu trong 5 phut sau d6 1 trong 19 h rdi dem
phan tich két qua

3.KET QUA VA THAO LUAN

3.1 Phin tich dac trung kich thwée — hinh thai
va thanh phén héa hoc cia quing apatite, xac
dinh nong d¢ axit H;POx

Anh hién vi dién tir quét (SEM) trén Hinh 1
cho thiy mau quing apatite Lao Cai c6 ciu tric
hat roi rac, khong hinh thanh lién két hay ciu tric
két khéi. Kich thude hat phan bd rong, dao dong
tir khoang 1 pm dén x4p xi 50 pm. Bé mat cac hat
thé hién nhiéu canh v& dic trung cua vat liéu
khoang duoc nghién co hoc. Pic diém hinh thai
nay rat thuan loi cho phan u tng phén huy bang axit
phosphoric, do dién tich tiép xuc pha ran—léng 16n
gitp axit dé dang tham u6t va phan ung vdi cac
pha khoang trong quang.

Tién hanh phan tich thanh phén quang béng
phuong phap chup phd EDS, két qua chyp phd &
Hinh 2. Phd EDS thu duoc tir cac dlem khéo sat
trén bé mat hat quing ghi nhan sy xuat hién cua
cac nguyén t6 Ca, P, O 1a chi dao — dic trung cia
quing apatie. Ngodi ra, mau con chta cac nguyén
t6 Si, Al, Fe va mot luong vét Mg, Zr — day 1a cac
tap chat khoang pho bién trong quing apatite loai
IT va III cua Lao Cai.

Tién hanh xac dinh P:Os tong theo phuong
phap chudn d¢. Két qua thu dwoc c6 do twong
ddng cao so vai két qua EDS, v6i ham luong P2Os
khoang 27 %.

Nong dd axit phosphoric duoc phan tich bang
phuong phap chuan d6 véi dung dich NaOH 0,5
N [8]. Két qua cho thiy dung dich axit HsPOa ¢6
dic tir Nha may DAP Lao Cai c6 ndng do 40 %
P»0s. Pay 1a mirc ndng d6 phu hop dé sir dung
tryc tiép trong qua trinh ché tao supe lan kép.
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Hinh 1. Anh SEM hat qudng apatite Lao Cai

B Spectrum 5

Hinh 2. Phé EDS chup thanh phan quéng Apatite Lao Cai

3.2 Khdo sat anh hwéng ctaa thoi gian trgn, G toi
ham luwgng P20s hiru hi¢u trong san pham

Trong qua trinh thyc hién c6 thé thay rang luc
méi cho quing tiép xuc vai axit thi hon hop 1a
dung dich huyén phu. Khi ting thoi gian déo tron,
Ui thi hdn hop quing va axit bat dau déng ran lai.
Dau hiéu nay cho thay 1a di c6 su két tinh cia
Ca(H2P04)2.2H,0 trong hdn hop, diéu nay phu
hop v6i co so Iy thuyét san xudt supe 1an vi khi co
phan Uing xdy ra gilra quang apatite va axit H3PO4
thi Ca(H2PO4)2.2H,0 dan dan tao thanh roi két
tinh nén lam déng ran hdn hop. Bé mit ban san
pham c6 nhiéu 16, diéu nay co thé 1a do cac khi
thoat ra trong qua trinh phan tng. Hinh anh ban
san pham thé hién ¢ Hinh 3.

Hinh 3. Anh bén thanh pham supe lan kép déio
tron 5 phut, u 5h ty lé H3PO4/Apatite la 23
ml/20g
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Anh huodng cua thoi gian ddo tron va u t6i ham
lwong P20s hitu hiéu dugc thé hién & Hinh 4. Két
qua cho thiy ham luong P,Os hitu hiéu trong hdn
hop tang tir 24,53 % dén 31,41 % khi ting thoi
gian d4o trén u tir 0 cho dén 46 h. Trong khi d6
ham lugng P,Os tong trong hdn hop phan tmg duy
tri & muc 34,97 %. Tir két qua co thé thiy toc do
phan tng phan huy quing twong ddi chdm, ham
lwong P,0s hitu hiéu thip hon so P20s tong diéu
nay cé thé 1a do cac hat apatite bi bao boc bdi cac
tinh thé Ca(H2PO4)2.2H,0 nén H3PO4 kho tiép
xuc voi hat apatite, thém nita trong quing con
chtra kim loai sat va nhém nén ching ciing s& lam
giam phan nao mot lugng P20s hitu hiéu. Tir két
qué ciing cho thdy xu hudng ting dan cta P2Os
hiru hi¢u theo thoi gian nén vi¢c kéo dai thoi gian
tron va u c6 vai tro quan trong trong vi¢c nang cao
hiéu qua phan hiy quing va chit luong supe 1an
kép thu dugc.
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Hinh 4. Anh huéng cua thoi gian dao tron va u
t6i ham luong P2Os tong va P2Os hitu hi¢u doi
voi mau co ty 1¢ H;PO4/Apatite la 23 ml/20 g

3.3 Khao sat anh hwéng cua ty 1¢ H3PO4/ apatite
dén mirc d¢ phan hiy quang, t6i ham luwgng
P20s hiru hi¢u trong san pham.

Tién hanh khao sat anh hudng cta ty 18 thé tich
H3;PO4/Lugng quing Apatite dén mirc d6 phan
huy quang, t61 ham lugng P2Os hitu hi€u trong san
pham duoc thé hién & Bang 1. Két qua cho thay
khi tang dan ty 16 H;PO4/Lugng quing Apatite thi
ham luong P2Os hitu hiéu ting, dong thoi muc
phan huy quang tang. Tai céac ty 1€ HsPO4/quang
thap, luong axit khong du dé tiép xuc va phan ing
hoan toan vé&i cac hat quing, dan dén muc phan
hiy thip va ham luong P-Os hitu hiéu han ché.

KHOA HQC VA CONG NGHE

Khi ting ty 16 HsPO4 1én dén 23 m1/20 g, muc do
phan huy quing va ham lugng P2Os hiru hi¢u tang
manh, cho thdy hé phan tng da dat diéu kién
thuan lgi cho qué trinh phan hiy quing. Tuy
nhién, khi tiép tuc ting ty 18 axit 1én 25 ml/20 g,
céc chi tiéu trén chi ting nhe, san phim bét nhio
ching té hi€u qua st dung axit khong con tang
tuong ung. Nhu vay, xét trén ca hi€u qua phan
huy quang va hi¢u qua str dung axit phosphoric,
ty 16 HsPOu/apatite bang 23 m1/20 g duoc xac dinh
1a t8i wu cho qua trinh ché tao supe lan kép tir
quing apatite Lao Cai trong diéu kién nghién ctru.
Bang 1. Anh huéng ciia ty 1é thé tich
H;POJ/Lirong qudng Apatite dén mirc dg phdn
huy quang, toi ham lwong P>Os hitu hiéu

Ty 18
VH3po4/MApatit
. 15 18 20 23 25
(ml/20 g)
2 33,
P>Os tong% 5 342 | 34,5349 | 35,2
P>Os hitu 23,
hiéu % 7 25,6 | 26,7 | 28,1 | 28,7

Mirc phan 25,

huy quang % | 2 28,5 1 30,9 | 34,0 | 34,1

Thoi gian
phan tng (h)
4. KET LUAN

ba phan tich dac trung kich thudc — hinh thai
va thanh phﬁn hoa hoc clia quing apatite, xac dinh
ndng do axit HsPOs, két qua cho thdy ham lugng
P>0s trong quang khoang 27 %. Ham lugng axit
phosphoric 14 40 %. Kich thuéc quing va nong do
axit phi hop cho san xuét supe lan kép.

19119 | 19 | 19 | 19

Két qua khao sat anh huong cua thoi gian tron
va 0 cho thiy viéc kéo dai thoi gian phan mg lam
tang dang ké ham lugng P>Os hitu hiéu trong san
pham, trong khi ham luong P»Os téng hau nhu
khong thay d6i. Piéu nay ching to6 qua trinh
chuyén hoa phosphorus tir dang khé tan trong
quing sang dang dé tiéu dién ra manh hon khi thoi
gian tron va u duoc tang 1én.

~Khao sat anh huong cua ty 1& HsPO./ apatite
dén muc d6 phan huy quang, t6i ham luong P,Os
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hitu hiéu trong san phdm. Két qua cho thiy khi
tang luong axit phosphoric, mirc d¢ phan huy
quing va ham luong P2Os hiru hiéu déu ting. Ty
1€ H3PO4/Lugng quang cé gia tri 23 ml/20 g thi
murc phan huy quang cao, dugc xac dinh l1a gia tri
t6i wru trong diéu kién nghién ciru.

Loi cdm on

Nghién ciru nay dugc thyc hi¢n boi sy hd tro
kinh phi tor dé tai cap Truong Dai hoc Cong
nghi¢p Viét Tri.
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Tém tit:

Hién tugng danh thing dién moi la yéu td quan trong gidi han d¢ tin cy cua cac h¢ cach di¢n trong thiét bi dién — dién
tu. Méc du cuong d6 dién truong danh thung thuong dugce xem 1a déc trung ndi tai cia vat licu, dién ap danh thung do duogc
trong thyc té lai phu thudc manh vao hinh hoc dién cuc va cac khuyét tat trong dién moi. Bai bao phan tich phan bé dién
truong trong hé dién moi dat gitra hai dién cuc phang song song dua trén nghiém cua phuong trinh Laplace. M6 phong dugc
thue hién cho hai trudng hop: dién moi ddng nhit va dién méi chira khuyét tat vi md dang bot khi. Két qua cho théy su xuat
hién cua bot khi gay tang cuong dién trudong cuc bd dang ké, lam giam kha nang cach dién cia vat liéu va co thé dan dén
danh thing ¢ dién 4p thap hon gié tri trung binh trong dién moi dong nhét.

Tir khéa: danh thing dién méi, dién dp danh thing, khuyét tdt dién méi, mé phong.

SIMULATION STUDY OF DIELECTRIC BREAKDOWN PHENOMENON
Abstract:

The dielectric breakdown phenomenon is an important factor limiting the reliability of insulation systems in electrical
and electronic devices. Although the breakdown electric field strength is often considered an intrinsic property of a material,
the breakdown voltage measured in practice strongly depends on the electrode geometry and defects within the dielectric.
This paper analyzes the electric field distribution in a dielectric medium placed between two parallel plate electrodes based
on the solution of the Laplace equation. Simulations are performed for two cases: a homogeneous dielectric and a dielectric
containing microscopic defects in the form of gas bubbles. The results show that the presence of gas bubbles causes significant
local electric field enhancement, reducing the insulating capability of the material and potentially leading to breakdown at a

voltage lower than the average value in a homogeneous dielectric.

Keywords: dielectric breakdown, breakdown voltage, dielectric defect, simulation.

1. MO DAU

1.1. Ban chit vat Iy ciia hién twong danh thiing
dién méi

Danh thing dién moi 1a qua trinh chuyén trang
thai tir cach dién sang dan dién cta vat liéu dudi
tac dung cua dién truong manh. Theo quan diém
hién dai, day khong phai 1a hién tuong tirc thoi ma
1a két qua cua mot chudi cac qua trinh tién danh
thiing, bao gém gia tdc dién tir, ion héa va cham,
tich tu dién tich khong gian va su hinh thanh céc
kénh din cuc bo. Cac nghién ctru gan ddy cho thay
co ché electron avalanche dong vai tro trung tAm
trong giai doan cudi trudc khi xay ra danh thing
dién moi. Wang va cong sy (2025) [1] dé 1am sang
to qua trinh avalanche ¢ cap do nguyén tu trong
dién moi ran, chi ra rang sy phat trlen cta dong
dién tur chiu anh huong manh cua ciu tric mang
tinh thé va cac khuyét tat vi mo. Két qua nay cung
cap co s vi md quan trong cho viéc md ta hién
tuong danh thing vuot ra ngoai cac mé hinh vi
mo truyen théng. Bén canh d6, nhiéu cong trinh
trén gdm dién moi va mang ferroelectric cho thy

khuyét tat mang, bién hat va phan cyc lién dién co
thé gay tap trung dién truong cuc bo, tor d6 lam
suy giam ngudng danh thing cua vat liéu [5,6].

1.2. Dién ap danh thing va cwong d¢ dién
truomg danh thing

Trong thuc nghiém, dién 4p danh thung 1a dai
lugng duoc do tryc tiép va phan anh ngudng danh
thing ctia dién moi trong mot cau hinh dién cuc
xéac dinh. Pai lugng nay phu thudc vao chiéu day
16p dién moi, hinh hoc dién cuc va phan bd dién
truong trong hé. Dé so sanh tinh chat ndi tai cia
vat liéu, nhiéu nghién ctru st dung cuong do dién
truong danh thung (dielectric breakdown
strength), dugc suy ra tir dién ap danh thung thong
qua chuan hoéa theo chiéu day 16p dién moi. Cac
cong trinh trén polymer dién moi nang luong cao
cho thay gia tri breakdown strength c6 thé dat toi
hang traim MV/m khi cu tric phan tir va lién dién
dugc tdi wu [3,4]. Tuy nhién, trong cac hé co dién
truong khong ddng déu hodc cau truc da pha, Dién
ap danh thung khong con phu thudc truc tiép vao
cuong d6 dién truong trung binh ma bi chi phdi
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béi gia tri cuc dai cua dién truong cuc bg. Do do,
trong nhiéu nghién ctiru hudng tmg dung va thiét
bi, dién ap danh thing van la dai luong dic trung
quan trong nhat dé danh gia kha ning lam viéc
cua hé cach di¢n [2,7].

1.3. Anh huéng ciia cAu tric vat li¢u va lién dién
dén danh thing dién moéi

Mot trong nhimg huéng tiép can hiéu qua
nham nang cao kha ning chiu danh thung 1a thiét
ké ciu tric vi mé va ky thuit lién dién. Cac
mang polymer nanocomposite dang sandwich,
két hop cac 16p c6 hang s0 dién mdi khac nhau,
cho thiy sy phan bd dién trudng dong déu hon va
dién ap danh thung cao hon so vdi céu triic don
16p [4]. Trong linh vuc gdm dién moéi, viéc trc ché
phan cuc lién dién va kiém soat bién hat duogc
ching minh 13 yéu t6 then chdt dé cai thién
ngudng danh thing va hiéu suat luu trir ning
luong [5]. Tuong tu, cac nghién ctu trén mang
ferroelectric mong cho thay viéc kiém soat khuyét
tat va lién dién c6 thé nang cao dang ké kha niang
chiu danh thung cua vat liéu [6].

1.4. Panh thiing dién méi trong chit Ié6ng va hé
cach dién ky thuat

Déi voi cac hé cach dién ki thuat nhu dau
cach dién, nanofluid va gidy cach dién trong dau,
co ché danh thiung khong chi lién quan dén ion
héa dién tir ma con gan voi sy hinh thanh streamer
va kénh plasma. Rizwan va cong sy (2024) [2] da
chi ra rﬁng su c6 mat cua cac hat nano tir tinh
trong nanofluid c¢6 thé 1am thay d6i déng ké dién
ap danh thing thong qua co ché bay dién tich va
phén tan dién truong. Ngoai ra, cdc md hinh tinh
toan va thong ké gan day cho phép dy doan dién
ap danh thung cua gidy cach dién trong dau dya
trén ciu tric vi mo va sy phan bd bat dinh cua vat
lidu, gop phan nang cao do tin cdy trong thiét ké
thiét bi dién cao ap [7].

1.5. Huwéng nghién ciru méi va kha niang vén
dung

Xu hudng nghién ctru hién nay khong chi tap
trung vao viéc nang cao ngudng danh thung, ma
con mo rong sang cac vat li¢u di€n moi tu phuc
hoi va c6 kha ning 1am viéc trong diéu kién nhiét
d6 cao. Xu va cong sw (2024) [9] da phat trién
polymer dién méi c6 kha ning tu phuc hoi sau
danh thing cuc bg, md ra trién vong ung dung
trong cac hé luu trir nang luong mat do cao. Song
song véi d6, cac nghién ctru vé tach roi gitta hang
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s6 dién méi va kha ning chju danh thung trong
composite polymer cho thay tiém ning 16n trong
viée thiét ké vat lidu dién moi thé h¢ méi, vira ddm
béo hiéu suit dién méi vira duy tri do tin cdy van
hanh [8].

1.6. Nhin xét chung

Téng hop cac cong trinh gan day cho thdy danh
thung dién mo6i 1a hién tuong da thang, chiu anh
huong dong thoi cua co ché vi mé, cau tric vat
liéu va diéu kién lam viéc. Viée lua chon dién 4 ap
danh thung hay cuong do dién truong danh thing
lam dai lugng dic trung can gin lién v6i muc tidu
nghién ctru va ngir canh ng dung, qua do tao cau
ndi giita co so 1y thuyét va van dung trong thuc
tién k¥ thuat dién — dién tu.

2. NQI DUNG NGHIEN CUU
2.1. Co s6 Iy thuyét danh thiing dién méi

2.1.1. Khai niém va phin loai danh thing dién
moi

Vé ban chat, danh thung dién moi 14 hién tuong
mét kha nang cach dién cua vat li¢u khi chiu tac
dung cua dién truong vuot qua mot ngudng nhat
dinh, din dén sy hinh thanh dong dan dién 16n va
khong hoi phuc. Tuy theo ban chat vat liéu va diéu
kién tac dong, hién twong danh thing c6 thé dugc
phan loai theo nhiéu cach khac nhau, trong do pho
bién nhat 14 phan loai theo co ché vat 1y chi phbi.
Trong dién méi ran va polymer, danh thing
thuong duge mo ta thong qua cac co ché nhu danh
thung dién tor (electronic or avalanche
breakdown) va danh thung nhiét (thermal
breakdown). Péi voi chat 1ong va khi, dic biét
trong cac hé cach dién ky thuat, danh thing
streamer va danh thung plasma déng vai tro chu
dao [2, 7]. Viéc phan loai nay mang y nghia quan
trong, boi mdi co ché danh thung twong mg véi
diéu kién hinh thanh, thang thoi gian va dai lugng
dic trung khac nhau, tir d6 quyét dinh cach tiép
can trong do luong va van dung.

2.1.2. Pién truong tong hop trong dién mdi va
hién twgng phan cuc

Trong phan tich hién twgng danh thung dién
mdi, can luu ¥ rang dién truong tic dung thuc sy
1én cac hat mang dién bén trong vat liéu khong
trung véi dién trudng ngoai do ngudn dién ap dit
vao. Thay vao do, cac qua trinh vi mo trong dién
moi lam xudt hién dién trudng tong hop dong vai
tro quyét dinh trong viéc kich hoat cic co ché
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danh thung. V& mat vat 1y, dién truong tong hop
tai mot diém trong di€n moi cod thé duoc xem la
téng cua nhiéu thanh phan, bao gdm dién trudng
ngoai, di¢n truong do phan cyc dién mdi va dién
truong sinh ra bdi dién tich khong gian. Trong céac
dién moi thyc, dac biét 1a vat liéu khong déng
nhat, su chdng chit cua cac thanh phan nay co thé
dan dén sy ting cudng dién trudng cuc bo, vuot
xa gia tri dién truong trung binh tinh todn theo mo
hinh vi mo6 [1,3].

Khi di¢n moi dugc dat trong di¢n trudong, cac
co ché phan cuc khac nhau sé& xay ra tiy theo ban
chat vat liéu va thang thoi gian tac dong. Cac dang
phan cuc cha yéu bao gdm phan cuc dién tir, phan
cuc ion, phan cuc dinh hudéng cua ludng cuc va
phan cyc lién di¢n (Maxwell-Wagner). H¢ qua
truc tiép ciia cac qud trinh nay 1a su dich chuyén
va tich tu dién tich rang budc trong vat li¢u. Su
phan cuc dién moi khong chi lam giam dién
treong trung binh trong vat li¢u theo nghia vi mo,
ma quan trong hon, né lam bién dang phan bd
dién truong bén trong dién moi, dac biét tai cac
vung khong ddng nhat nhu bién hat, lién dién pha
hodc khuyét tdt cau tric. Tai cac vi tri nay, dién
truong cuc bo co thé tang manh, tao diéu kién
thudn loi cho qua trinh ion héa va cham hoac gia
nhiét cuc bo [3,4]. Trong cac vat liéu composite
va polymer nanocomposite, phan cuc lién dién
dugc xem 1a yéu t6 chi phdi kha nang chiu danh
thung. Cac nghién ctru gan day cho thay viéc kiém
soat cu tric lién dién va han ché tich tu dién tich
khong gian c6 thé 1am phang phan b dién truong,
tir 46 nang cao dang ké dién ap va cuong do danh
thung cua vat li¢u [1,8].

Dudi tac dung cia dién truong manh, céc dién
tich ty do va dién tich bi bay trong dién moi cd
thé dich chuyén va tich tu tai cac vung nhét dinh,
hinh thanh dién tich khong gian. Su ton tai cia
dién tich khong gian dan dén viéc xuét hién dién
truong phu, chong 1én dién trudng ngoai va dién
truong phan cuc, lam tang dién trudong tong hop
tai cac vung cuc bo. Co ché nay dac biét quan
trong trong cac hé dién moi lam viéc ¢ dién ap cao
hodc trong thoi gian dai, noi sy tich tu dién tich
khong gian dién ra dang ké. Khi dién trudng tong
hop tai mot vung vuot qua ngudng chiu dung ctia
vat liéu, qua trinh danh thing c6 thé dugc kich
hoat ngay ca khi dién truong trung binh trong dién
mdi van nam dudi gia tri dién truong danh thing
cua vat liéu [7].
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Tir goc do 1y thuyét, hién twong danh thing
dién moi nén dugc xem 1a h¢ qua cia vi¢c dién
truong tong hop tai cac vung cuc bd vuot qua
ngudng chiu dyng ndi tai cua vat li€u, chir khong
don thuan 1a do dién trudng ngoai dat gié tri 16n.
Quan diém nay cho phép giai thich nhiéu két qua
thuc nghi€ém, trong d6 di¢n ap danh thung phu
thudc manh vao hinh dang dién cuc, ciu trac vi
mo va trang thai phan cuc cta dién moi. Cach tlep
can duya trén dién truong tong hop tao cau ndi tu
nhién gitra mo ta vi mo va cac dai luong do luong
trong thuc té. Trong khi cuong do dién truong
danh thung phan anh gioi han noi tai cua vat liu
¢ mic ly thuyet thi dién ap danh thung la dai
lwong gan lién v6i cau hinh hinh hoc, diéu kién
1am viéc va phan b dién truong cu thé caa hé. Su
két hop hai cach tiép can nay la co so quan trong
cho viéc phan tich, thiét ké va van dung cac hé
cach di¢én hién dai [1,3,7]. Khai niém dién truong
téng hop trong bai bao nay duoc sir dung nhu mot
cach mo ta vat ly nham nhin manh vai trd cua cac
thanh phan dién trudng cuc bd trong qua trinh
danh thung, hon 1a mét dai lugng do truc tiép co
thé xac dinh duy nhét bang thyuc nghiém.

2.1.3. Co ché danh thing dién tir (avalanche
breakdown)

Co ché d4nh thing dién tir dwgc xem 1a nén tang
1y thuyét quan trong nhat d6i v6i dién moi ran va
polymer mong. Duéi tic dung cia dién truong
manh, cac dién tir tu do hoac dién tir dugc giai
phéng tir cac mirc bay s& bi gia toc va gay ra qua
trinh ion hoéa va cham, hinh thanh hién tuong
avalanche dién tir. Cac nghién ctru gan day cho
thdy qué trinh nay dién ra khong dong déu trong
toan bo thé tich vat liéu, ma tap trung tai cac vung
co tap trung dién truong cuc bo, thuong gén Vo1
khuyét tat mang, bién hat hodc lién dién gifra cac
pha vat liéu. Cong trinh cua Wang va cong sw
(2025) [1] da cung cép bang chimg tryc tiép cho su
phat trién cta avalanche dién tur 6 cap do nguyén
tur trong dién moi rén, cho thiy vai tro quyét dinh
cua cau truc vi mo trong viéc kich hoat danh thung.
Theo quan diém nay, ngudng danh thing khong
chi phu thudc vao dién truong trung binh, ma con
phu thudc vao sy phan bd dién truong vi mo, diéu
nay giai thich vi sao cac vat liéu co ciu tric lién
dién duoc kiém soat t6t thuong c6 kha ning chiu
danh thung cao hon [3,4].

2.1.4. Co ché danh thiing nhiét
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Khac véi danh thung dién tir, ddnh thuing nhiét
xdy ra khi cong suat ton hao trong di¢n moéi do
dong ro va ton hao di€n moi vugt qua kha nang
tan nhiét cua vat li¢u. Sy gia tdng nhiét dd cuc bd
dan dén suy giam dién tro suat, lam tang dong
dién va tao ra vong phan héi duong, cudi cing gay
danh thing. Co ché nay thuong chiém uu thé
trong cac truong hop:

- Di¢én moi1 lam viéc ¢ dién &p cao trong thoi
gian dai,

— Vatliéu c6 40 dan dién ting manh theo nhiét do,

— Hé théng tan nhiét kém.

Trong thuc té, danh thung nhiét thudng khong
xay ra doc 1ap ma két hop véi danh thing dién tir,
dac biét trong cac polymer dién modi va composite
da pha [3,8].

2.1.5. Panh thiing do lién dién va khuyét tat vat
liéu

Cac nghién curu hién dai cho théy lién dién
giira cac pha vat lidu dong vai tro then chdt trong
co ché danh thung di€n moi. Phan cuc lién dién
c6 thé dan dén tich tu dién tich khong gian, 1am
tang di¢n truong cuc bo va kich hoat cac kénh
dan sém hon so véi vat liéu dong nhat. Trong
gém dién moi va vat liéu ferroelectric, viéc kiém
soat bién hat va trc ché phan cuc lién di¢n da
dugc chimg minh 13 bién phap hiéu qua dé nang
cao kha nang chiu danh thung [5,6]. Tuong tu,
trong polymer nanocomposite, thiét ké cu triic
da 16p hodc phan bd hat nano hop 1y gitp 1am
phang phan bd dién truong, tir d6 tang dién ap va
cuong do danh thung [4,8].

2.1.6. Panh thiing di¢n mdi trong chit Iéng va
hé cach dién ky thuéat

Di voi chat long cach dién va céac hé cach dién
k¥ thuat, co ché danh thing mang tinh phirc tap
hon, thuong lién quan dén sy hinh thanh streamer,
kénh plasma va qua trinh ion héa chudi. Trong cac
hé nay, dién 4p danh thung la dai luong dic trung
quan trong nhat, do phan b dién truong thuong
khong dong déu va kho xac dinh chinh xac cuong
do dién truong cuc bg. Cac nghién clru trén
nanofluid cho théy su ¢6 mat cua hat nano c6 thé
lam thay ddi co ché streamer thong qua biy dién
tich va lam phan tan dién truong, tir d6 anh hudng
tryc tiép dén dién ap danh thung cta hé [2]. Ngoai
ra, cac mo hinh tinh toan hién dai cho phép du
doan xac sudt danh thung dya trén cau trac vi mo

KHOA HQC VA CONG NGHE

va bat dinh vat liéu, ddc biét hitu ich trong thiét ké
thiét bi dién cao ap [7].

2.1.7. Dai lwgng dic trung va ¥ nghia Iy thuyét
— thyec tien

T goc do 1y thuyét, cuong d6 dién truong
danh thung dugc sir dung dé mo ta kha ning chiu
dién truong ndi tai cua vat li¢u. Tuy nhién, tir goc
d6 thuc nghiém va vén dung, dién ap danh thung
1a dai luong do truc tiép va gan lién v6i cAu hinh
lam viéc cu thé cta hé. Viéc lya chon dai luong
dac trung khong chi mang tinh k¥ thuat ma con
phan 4nh tang mo ta ciia md hinh 1y thuyét. Trong
nhiéu truong hop, viéc két hop ca hai dai luong
cho phép xay dung mdi lién hé chit chd gilta co
so 1y thuyét va ing dyng thuc tién, tao nén tang
cho viéc thiét ké va tdi vu hoa cac hé cach dién
hién dai [1,3,7].

2.2. Mo phéng hién twgng danh thing dién moi
2.2.1. Xay dung mo hinh toan hgc

Xét hé hai dién cuc phang song song cach nhau
d = 0,5 mm. Gitta hai dién cyc 1a 16p dién moéi
polymer c6 hang s6 dién méi & = 3. Pién ap mot
chiéu dit vao hai dién cuc U = 0,50 + 50,00 (kV).

Gid thiét:
e Vit liéu dién moi tuyén tinh, déng hudng;
« Khéng ton tai dién tich khong gian tu do;

o Trang thai xac lap dién 4p mot chiéu (DC):
Mot dién cuc dudi noi “dat” (GND), dién
cuc trén noi cao ap (HV).

Vin dé: Mé phong sw danh thing dién méi trong
hai trwong hop vit liéu dién méi khéng cé khuyét
14t va cé khuyét tat vi mé la bot khi hinh cdu, ban
kinh ¢ 5 micromet, nam giita khoi dién moi.

2.2.1. Lua chon phwong phap xir ly

Khao sat cac diéu kién bién cua bai toan cho
thiy bai toan c6 thé duoc giai quyét dugc bang
phuong trinh Laplace trong truong hop khong cé
dién tich tu do. Do d6, ching t61 da lya chon
nghién cuu su dung phuwong phap giai tich dya
trén nghiém ctia phuong trinh Laplace dé khao sat
phan bé dién trudng trong cac ciu hinh dién moi
Iy tuong, tir 46 phan tich cac yéu t6 anh huong
dén hién tugng d4nh thing dién méi. Véi truong
hop nady, trudng dién thé trong dién moi thoa man
phuong trinh Laplace:

V-(eVV)=0 (voi: &€ = ep.&r) (1)
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Phuong trinh nay suy ra truc tiép tir hé phuong Véi hai dién cuc phang song song va moi
trinh Maxwell trong moi truong di¢én moi tuyén truong dong nhat, nghi¢m gidi tich cia phuong
tinh ¢ trang thai tinh dién [10]. Nghiém cua trinh Laplace cho di¢n thé 1a ham tuyén tinh theo

phuong trinh nay 1a cuong d dién truong: toa do, do d6 cuong do dién truong c6 gia tri
khong d6i — No chinh 1a gia tri cuong do dién
E=-VFV 2 truong trung binh Ey xuat hién trong khoi dién

. ) ‘ _ moi khi khong c6 bat ky khuyét tit nao:
Tur day, gan voi cac cau hinh dién moi khong

¢ va c6 khuyét tat bot khi nhdm xéc dinh dugc R ;
céc 6 lidu md phong su danh thing dién moi, Ey=— 3)
3.KET QUA VA THAO LUAN . , : _ _

N . <. s Két qua nay 1a nghiém chuan cua bai toan di¢n
3.1. Pién truong trong cau hinh di¢n moi dong truong giita hai ban tu phang [10,13]. Tir dit licu
nhat

dién &p dat vao hai dién cuc, cuong d6 dién truong
trong dién moi duoc thé hién trong Bang 1.

Bang 1. Cuong dg dién truong trong dién méi khong c6 khuyét tdt

N° 1 2 3 4 5 6 7 8 9 10
U (kV) 0,50 1,00 1,50 2,00 3,00 4,00 5,00 10,00 20,00 50,00
Eo (MV/m) 1,00 2,00 3,00 4,00 6,00 8,00 10,00 20,00 50,00 100,00

3.2. Pién truomg trong ciu hinh dién mdi cé
khuyét tat bot khi hinh cau

biat k= ij‘“ va goi 1a hé sé tang cuong do
0
Xét mot bot khi hinh cau c6 hang sé dién moi dién truong. Nhu vay Eair = kE). (5)
&2 nam trong moi trudng dién moi &1 chiu tac
dung cta dién truong déu Eo. Nghiém cua phuong
trinh Laplace[10,14] dbi v&i bai toan nay cho
cuong do dién truong bén trong bot khi la:

Céc diéu kién bién vé mo hinh bai toan cho
phép xéac dinh: Eair = 1,29E. S6 liéu mo phong gia
tri cuong do dién truong trong di€n moi polyme co
khuyét tat duoc biéu dién trong Bang 2.
= i EO (4)

€t 28r1

air

Bdng 2. Cuong dg dién truong trong dién méi c6 khuyét tit

N’ 1 2 3 4 5 6 7 8 9 10 11
U (kV) 0,50 1,00 1,16 1,50 2,00 3,00 4,00 5,00 10,00 20,00 50,00
Eo (MV/m) 1,00 2,00 232 3,00 4,00 6,00 8,00 10,00 20,00 40,00 100,00
Eair (MV/m) 1,29 2,58 3,00 3,87 5,16 7,74 10,32 12,90 25,80 51,60 129,00

Ebd, air MV/m) 3,00 3,00 3,00 3,00 3,00 3,00 3,00 3,00 3,00 3,00 3,00

Céc s6 liéu trong Bdng I & 2 dugc tinh toan tir Su tang cuong do dién truong trong di€n moi
nghiém giai tich cua phuong trinh Laplace nén dong nhét ciing nhu trong khuyét tat bot khi theo
khong phat sinh sai s6 s6 hoc (numerical error) dién ap dit vao 13 tuyén tinh, nhung trong bot khi
dang ké. Sai s6 (néu co) chii yéu xut phat tir cac n6 ting nhanh hon. Két qua nay duoc biéu dién
gia thiét 1y twong hoa ctia mo hinh. trén biéu d6 Hinh 1.
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Hinh 1. Sy phu thuoc cua cuong do dién truong theo dién ap dat vao

Phéan b cudng do dién trudng trong dién moi
c6 khuyet tat bot khi 1a khong dong déu. Tai céac
vi tri khong c6 khuyét tat, cuong do dién truong

khéng thay ddi tng véi timg gia tri dién ap dat
vao. Tuy nhién, tai vi tri khuyét tat, dai luong nay
tang dot bién (Hinh 2).

7
E
S 6
gs
Py ==r=os—oosoooooonocesnecessss
s | | | | | +U=050kV
=32 ‘ ‘ ‘ ‘ ‘ U=116kV
@ o T
- U=2.00kV
< 1 e
g
Eo- ‘ ‘ ‘ ‘ ‘
S o 20 40 60 80 100 120

Bé day dién méi (%d)

Hinh 2. Phén bé cuong do dién truong trong khoi dién moi

3.3. Suw danh thiing dién méi

Cuong d6 dién truong danh thung (ngudng
danh thung) dién hinh trong khong khi (Ebd, air) O
ap suét khi quyen[ll 12] 18 Evd, air =3 MV/m. B9
bén dién m01 khéi ctia polymer cach dién (Ebd,pol)
thudng nam trong khoang 100 + 300 (MV/m) tiiy
diéu kién thtr nghiém [11,12]. Phép so sanh cho
thdy cuong d6 dién truong trong bot khi rat 16n
hon ngudng danh thung trong khong khi. Bang 2
cho thiy, ngay tai U = 1,16 kV, diéu kién dénh
thing trong khong khi da duogc thoa man. Trong
khi d6, cuong do dién trudng trong polymer rat
nho hon ngudng danh thuing cia polymer, téi U =
50 kV méi c6 kha nang xay ra danh thing vai loai
polyme c6 ngudng danh thung nho nhat. Do do,
qud trinh hw hong dién méi dy kién bdt dau bang
phong dién cuc bo trong khuyét tat bot khi. Nhu
véy, khuyét tat bot khi da 1am giam kha nang cach
dién cua vat liéu di hang chuc 1an néu tinh theo
dién 4p dat vao.

3.4. Két luan k¥ thuat
Céc két qua trén cho thay:

— Bai toan dién moi dong nhat phu hop voi
nghiém kinh dién ctia phuong trinh Laplace;

— Su ton tai khuyét tat khi gay ting cuong dién
truong cuc bd theo nghiém giai tich chuan cua
bai toan hat cau khi trong dién truong déu;

— Diéu kién danh thing khong phu thudc vao dién
truong trung binh trong dién moi (Ep) ma phu
thudc vao di¢n truong cuc bd tai khuyet tat (Eair).

4.KET LUAN

Bai bao da phan tich co s& 1y thuyét ciia hién
tuong danh thing dién méi va 1am rd mbi quan hé
gitta cuong do dién truong va dién ap danh thing
thong qua m6 phong dya trén nghiém cua phuong
trinh Laplace. Két qua cho thdy sy xuét hién cia
khuyet tat vi mé dang bot khi lam phan bd dién
truong trong dién moi tré nén khong dong déu va
gay tang cuong di¢én truong cuc bd. Dién truong
trong bot khi tdng nhanh theo dién &p dat vao va
vugt qua ngudng danh thung cia khong khi &
murc dién ap twong dbi thap (tr U = 1,16kV di co
nguy co danh thing xay ra trong bot khi). Diéu
nay cho thay dién ap danh thung 1a dai lugng tong
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hop phan anh ddng thoi dic tinh vat liéu va muc
do6 tap trung dién truong, dong thoi khang dinh
vai trd cia mo phong trong phan tich va thiét ké
hé cach dién.
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UNG DUNG CONG NGHE PQC BARCODE VA LAP TRINH MACRO TRONG HMI
CHO BAI TOAN LUU KHO SAN XUAT GHE O TO

Nguyén Thi Quynh'* Lé Phong Nam?
Khoa Co khi - O t6
’Khoa Dién

*Email: quynhnt@vui.edu.vn

Tém tit:

Bai bao trinh bay giai phap tw dong hoa luu kho linh kién ghé 6 t6 dua trén cong nghé doc Barcode/QR Code két hop lap
trinh Macro trén HMI Weintek. Hé thong xir 1y hiéu qué cac chudi md QR phtc tap, tu dong trich xuat ma san pham cdt 16i
va diéu khién chinh xéc cac ctra luu kho thong qua PLC. Gidi phap da dugc nhdm nghién ctru ap dung thanh cong tai Cong
ty TNHH Toyota Boshoku Ha Noi, cho thiy kha nang van hanh 6n dinh trong moi truong san Xudt co tan suét thay d6i ma
san pham cao. Két qua cho thay h¢ théng gitp giam sai 18i phan loai, rat ngén thoi gian luu kho — xuét kho va nang cao hiéu
qua quan ly.

Tw khéa: HMI, Barcode; OR Code; Luu kho tw dong; Macro, Weintek.

Abstract:

This paper presents an automated warehousing solution for car seat components based on Barcode/QR code scanning
technology integrated with Macro programming on a Weintek Human-Machine Interface (HMI). The system efficiently
processes complex QR code strings, automatically extracts the core product code, and precisely controls the storage gates via
a Programmable Logic Controller (PLC). The proposed solution was successfully implemented by the research team at
Toyota Boshoku Hanoi Co., Ltd., demonstrating stable operation in a production environment characterized by frequent
product code changes. The results indicate that the system reduces sorting errors, shortens storage and retrieval time, and

enhances overall management efficiency.

Keywords: HMI, Barcode, OR Code, Automated warehousing, Macro, Weintek.

1. GIOI THIEU

Trong cac day chuyén san xuét ghé 0 to hién
nay, cac céng doan nhu may boc ghe lap rap tui
khi va lap tya dau tao ra nhiéu bién thé san pham
khéac nhau [1,2]. Mbi loai ghe, tuy theo vi tri lap
dit, dong xe hodc thi truong tiéu thy, déu duogc
gan mot ma san pham riéng dé phuc vu cho cong
tac quan 1y va truy xudt trong san xuat. Vi vy,
viéc quan 1y chinh xac cac ma san pham trong qué
trinh luu kho va xuat kho c6 vai trd quan trong,
anh hudng tryc tiép dén tién do va chat luong ctia
day chuyén [3,4,5].

Trong thuc té san xudt, cac linh kién nhu tai
khi ghé va twa dau thuong duoc luu trit tai cac kho
trung gian trudce khi chuyén sang cong doan lap
rap tiép theo. Viéc luu kho va 13y san pham chil
yéu dua trén thao tac thu cong cua cong nhan dé
phat sinh cac sai s6t nhu luu nham vi tri, 13y sai
mé san pham hoic kéo dai thoi gian thao tac, didc
biét trong diéu kién san xuit co tan suét thay ddi
ma san phém cao [6,7].

Cong nghé ma vach va ma QR dugc ap dung
nham nang cao do chinh x4c trong nhan di¢n san
pham. M3 QR c¢6 kha nang luu trit lugng thong tin
16n, tuy nhién trong nganh san xuat ghé o to,
chudi mi thuong dai va phire tap, trong khi hé
thong diéu khién chi can trich xuat mot phan ma
c¢b dinh dé phan loai va diéu khién qua trinh luu
kho — xuat kho. Piéu nay dit ra yéu cau xur ly
chudi ky tu linh hoat va chinh xéc [8,9,10].

B6 diéu khién logic 1ap trinh (PLC) phu hop
cho diéu khién trinh ty nhung han ché trong xur
1y chudi ky tu ASCII phtc tap. Nguoc lai, cic
thiét bi giao dién ngudi — may (HMI) thé hé
mai cho phép 1ap trinh Macro va xtr ly dir liéu
hiéu qua. Do d6, dy 4n dé xuat giai phap tng
dung thiét bi doc Barcode/QR Code két hop
v6i 1ap trinh Macro trén HMI Weintek dé tu
dong hoa qua trinh luu kho linh kién ghé 6 to.
HMI thuc hién phan tich ma QR, trich xuat ma
san pham c6t 161 va guri tin hiéu diéu khién dén
PLC [11], gép phan giam sai 18i thao tac thu
cong va nang cao hi¢u qua quan ly trong san
Xuat.
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2. THUC NGHIEM ]
2.1. Xdy dung cau tric hé thong

DPé danh gia kha ning ung dung dau doc
Barcode/QR Code va Macro cia HMI Weintek
trong bai toan luu kho san phdm ghé 6 t6, nhém
nghién ctru thiét 1ap mot mo hinh hé thdng mo
phong day du cac thanh phan nhu trong day
chuyén san xuit thyc té, bao gom:

Khéi nhén di¢n sin phdm: dau doc ma vach
2D (QR scanner) c6 do phan giai cao, tc do quét
nhanh, hd tro nhiéu chuan QR code, c6 ché do cai
nhan QR code ty dong.

Khéi xi¢ 1y trung tdm: man hinh HMI Weintek
dong MT8000, hd tro chay Macro va giao tiép
USB/RS232. Khéi diéu khién co ciu: PLC diéu
khién 40 ctra vao va 40 ctra ra cho gia luu tya dau,
thém 4 ctra cho tui khi.

Khéi co ciu chip hanh: cic cua duge didu
khién boi xy-lanh khi nén hodc solenoid tuong
ung.

Khéi hién thi — gidm sdt: giao dién nguoi van
hanh (HMI) cho phép theo doi trang théi ctra,
canh bdo 101, va cai dat thoi gian dong mo.

Mo hinh nay dam bao mé phong day du cac
thao tac cua cong nhan tai hién truong va cho phép
danh gia chinh xac hiéu suat xtr ly cia hé thong.

2.2. Thiét lgp phén cirng chi tiét

Collular Doto Network | Ponter/Backug

Device Prochel | Seneral

Dovice et
| Name Location
Local Hm HMI Local

LoCal Sarver SCantet Local |
Lochl DaVice 3 XINIE XD Series Local

| New Device/Server...
= sottings mada (N this tab will bo o

Project description:

|

System

aved directly (no car

DPau doc OR code: Cac théng sb chinh: Chuan
quét QR Code Model 2, Micro QR, DataMatrix.
Tbc dd quét 60120 lan/gidy. Khoang cach doc
5-45 cm. Giao tiép USB HID. bau doc duoc ciu
hinh & ché d6 tu dong doc va truyén chudi ASCII
vé HMI ngay khi quét xong.

PLC va co cau cwa:

PLC thyc hi¢n nhan tin hi¢u cira cin mé tir
HMI, diéu khién solenoid cho cira twong tmg, giam
sat tin hi¢u hanh trinh (sensor) dé x4c nhan cira
md/dong thanh cong. Mdi ctra duge mo phong nhu
mdt ngan kho chira mot san phidm duy nhét.

HMI Weintek:

May HMI duoc cdu hinh: Thanh ghi string dé
luu chudi QR (LW-ASCI), timer xu ly chu ky
Macro, vung nh¢ so sanh mau — thyc té, button
diéu khién ché d6 Teach-in, thiét lap giao tiép
PLC theo Modbus/TCP hodc RS485. HMI doéng
vai tro trung gian xur ly thong minh vi PLC kho
xt 1y chudi phic tap. 2.3. Thu thdp chudi OR va
phén tich dii li¢u

Hai loai linh kién chinh dugc stir dung trong thi
nghiém gdm: Tui khi ghé 6 t6, twa dau ghé 6 to.

Cac ma QR dugc queét tir san pham thuc té. Két
qua giai ma cho thdy mdi chudi chua tir 40-120
ky tu, trong d6 chi mot doan ky tu duy nhat biéu
thi ma san pham cbt 16i (vi du: 73910BZ070 hodc
71200YP451) con lai la thong tin phu nhu ngay
san xuat, s6 16, xuong, tuyén cung cap. .

Eepe | THe Sy, /Y | - ttoil ‘

Penote Security | e Memnony

what's my IEP? |
Doevice Ty po Interface
MIBLO2\P (1024 % 600)
Barcode Scanner/Keyboard| Lise
XKINJE XD Sarias COM 1 (19200,E,.8,1)

Delete
weal)

Settingm. ..

SOCADA moftwars can acc
TOCRP/IP Sesrvesr first and enable [MODRLUIS TO

| ~ A Addcrass Meapping Tabile

(e

wxn device data via MODRLUIS TCR/IP Server on
P/TP Gatewnay )

HMI. (FEnable MODRUS

vl

Hinh 2. Khai béo dau doc OR code va PLC
véi HMI
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IMV4 MLM | FrocEss SEAT ASSY ]
1 |me| LS| Posmon I-m;m |
| 2022001UMVFR PART NO = PART NAME t_OL OR CODE
| L8 ] 10 71100-YPa31 SEAT ASSY, FR RH 5 1
R lIIIlIIlIIIIIlIIlIlIIlIII

Hinh 3. M théng tin san pham twa dau

Trong giai doan thuc nghiém, nhém nghién
cuu thu thap 200 ma QR cua tai khi, 300 ma QR
ctia tya dau. Cac chudi nay dugc lay tryc tiép tir
nha may, nén c6 su da dang vé:

- Khung ma theo tung phién ban xe (IMV,
Passenger Car, SUV...)

- Ma theo tirng thi truong (Thailand, Vietnam,
India...)

- M theo ting 16 san xuat (2023-2025)

Bdng 1. Phan tich ddc diém chudi

Loai SP | D¢ daichudi | Ky tw phan tich Truong can lay Thay déi theo ngay
Thui khi 40-120 ky tu “” Vi tri thir 4 Co
Tuwa dau 50-90 ky tu Vi tri thtr 2 Co

Diéu nay cho thiy viéc 14y ma san pham cb
dinh khong thé 1am thu cdng ma bat budc phai co
thudt toan xtr 1y chuoi.

2.4. Lap trinh Macro cho qua trinh tach chudi

Macro cua HMI Weintek dugc sur dung dé thuc
hién:

+ Phén tich chudi ky tu du vao: Xac dinh vi
tri ky tu phén tach. Bém so6 lugt xuat hién cua ky
hoac ({72

G‘l”

¢ S e v Tis vt ) = b}

[l 22 sne snan T2 &

mmand malr

RASCIOR .

A4 43 g wi e

e e oy

» Wnw Bateide e by e 9] e

Ol o Sttt

+ Trich xuét trudng chira ma san pham cd dinh:
Macro str dung ham Mid() va Find() dé cat chuoi.
Ma c6t 161 ¢ chiéu dai co dinh 10 ky tu.

+ So sanh ma thue té véi ma mau da hru.

+ Giri 1énh diéu khién cira dling theo mi xac
dinh.

+ Luru log thao tic dé theo déi.

Sourty
. e 3SR

Swm—od Aot Thuatée! |

— e ————

O dre Sebeton ot b

| =——

Hinh 4. Macro tdch trich doan ky tw ¢é dinh
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bay 1a budc quan trong nhat vi PLC khong ¢
kha nang xu ly chudi phtrc tap nhu HML
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Hinh 5. So cdu triic hé diéu khién

2.5. Quy trinh Teach-in (g4n miu mi)

Dé hé thong linh hoat va phu hop voi cac dot
thay d6i ma san pham trong san xuat, quy trinh
thiét 1ap mau dugc xay dung nhu sau:

Budce 1: K¥ thuat vién chon ctra luu kho mubn
gan ma.
Budce 2: Quét ma QR tir san phim mau

Budc 3: Macro tach ma san pham co dinh va
luu vao thanh ghi mau twong g véi cua do.

_ Budc 4: Mau mdi 1ap tirc ¢6 higu luc ma khong
can tai lai chuong trinh HMI hay PLC.

Phuong phap nay cho phep hé thong van hanh
on dinh ngay ca khi day chuyén chuyén sang san
xuat mau ghé khac.

2.6. Kiém thir diéu khién cira vao —ra
Nhoém nghién ctru tién hanh kiém thur:
- Kiém thir don 1¢ timg cira
- Kiém thir lién hoan 10 ctra lién tuc

- Kiém thu m6 phong véan hanh thyc té (quét
100 san pham/ngay)

Céc thong sé ghi nhan:

- Thot gian mo cua: 0,8 — 1,2 gidy
- Ti 1€ mo sai ctra: 0%
- Ti 1& doc sai m3 QR: <0,5% (chu yéu do ma mo)
- Ti 1€ tré tin hiéu HMI — PLC: du6i 50 ms

Két qua cho thdy hé thong da 6n dinh dé trién
khai trong san xuat thuc.

2.7. Hiéu chuén va thir nghiém dd 6n dinh

Pé dam bao tinh on dinh 1au dai, nhém nghién
ctru di cho hé thdng duogc chay lién tuc 3 ca/ngay
trong 14 ngay. Tong sd 6500 lugt quét thuc hién.
Khong ghi nhan 16i mét két ndi hodc treo Macro,
HMI khong gép tinh trang tran bg nhé string.

Két qua nay ching minh tinh phu hop cia HMI
Weintek cho cac irng dung yéu cau hoat dong lién
tuc trong moi truong cong nghiép.

3.KET QUA VA THAO LUAN
3.1. Két qua phén tich va xir Iy chudi QR

Hé théng Macro xt Iy hon 500 mau ma QR
dugc thu thép trong giai doan thur nghiém. Ty 1¢
trich xudt ma san pham chinh x4c dat gan nhu
tuyét d6i do ciu trac phéan tach chudi rd rang.
Macro c6 kha ning xir Iy ngay ca cac chudi dai
vuot 100 ky ty ma khong 1am chdm tdc do van
hanh cua HMI.

Vi¢ce st dung thuat toan dya trén ky tu phan
tach giup hé thong hoan toan khéng phu thudc do
dai chudi hodc thay d6i thong tin phu, do d6 bao
dam kha nang thich ing cao khi nha cung cip thay
ddi cAu tric QR hodc thém truong dir li¢u.

3.2. Hiéu qua van hanh hé thong lru kho

Sau khi tich hop giai phap vao van hanh thuc
te tai khu vuc luu trir tai khi va tua dau:

- Ty 1& nham 1an vi tri luu trit gidm tir mirc 3—
5 161/ngay xudng gan nhu 0 161.

- Thoti gian thao tac trung binh cua cong nhan
giam hon 40%.
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- Viéc truy xudt san pham dé cp phat cho day
chuyén tré nén nhanh va chinh xéc hon.

- Hé thdng hoat dong 6n dinh du mé san pham
thay doi lién tuc giita cac ca san xudt.

Pac biét, hé thong khong can dau tu thém co
s6 dir liéu hay may tinh c6ng nghiép nhu cac hé
thong quan ly kho tich hop MES hoac WMS.
Diéu nay gitp toi wu chi phi trién khai va bao tri.
3.3. Kha ning mé rong va irng dung

Giai phap nay khong chi phu hop cho luu kho
tua dau va tai khi, ma con c6 thé ap dung cho:

- Luu kho 40 ghé, mut ghé, khung ghé.

- Quan ly khay linh kién trén bing chuyén.

- Phéan loai san phém theo méd QR cho nha may
dién tir, may madc, lap rap thiét bi.

Do h¢ thong Macro ctia HMI c6 d6 linh hoat cao,
viéc mo rong sang cac umg dung khac chi can thay
d6i thuat toan cat chudi va mapping vi tri luu kho.

e — )
ety

" -
=
b

Hinh 6. Gid lwu trit tii khi ldp ddt tai cong ty
TNHH TOYOTA BOSHOKU HA NOI

4.KET LUAN

Nghién ctu da xay dung thanh cong mot giai
phap tmg dung thiét bj doc Barcode/QR Code két
hop 14p trinh Macro trén HMI Weintek dé tu dong
hoéa qua trinh luu kho linh kién ghé 6 t6. Hé thong
giai quyét hiéu qua bai toan xir Iy chudi ky tur
phtre tap tir ma QR, ty dong xac dinh ma san pham
cbt 15 va diéu khién ctra luu kho twong tng thong
qua PLC. Két qua nay di dugc ting dung vao

thucc té san xut tai cong ty Cong ty trach nhiém
hitu han TOYOTA BOSHOKU HA NOI - bia chi
S6 144, Buong Tran Pht, Phuong Phuc Yén, Tinh
Phu Tho, Viét Nam.

Két qua thur nghiém va van hanh thyc té cho
thay gidi phap mang lai nhi€u lgi ich:

Giam thiéu sai 18i phan loai, ting toc d6 xur Iy
lru kho — xuét kho, chi phi du tu thip, d& tich
hop, kha ning linh hoat cao khi thay d6i mau ma
san pham

Giai phap nay c6 tiém ning dugc mé rong sang
nhiéu day chuyén san xuét khac c6 yéu ciu nhan
dién san pham va phén loai linh kién theo ma QR,
g6p phan thuc day qué trinh sb hoa va ty dong hoa
trong cong nghiép.

Loi cam on

Nghién ctru nay duogc thuc hién boi su hd tro
kinh phi tir dy an cta cong ty trach nhiém hiru han
TOYOTA BOSHOKU HA NOL.
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CACH TIEP CAN LAY CON NGUOI LAM TRUNG TAM TRUGC LAN SONG AI TAO
SINH: CHIEN LUQC BAO VE QUYEN TU' CHU VA TU DUY TRONG GIAO DUC

Vii Thi Bich Thio’
Khoa Cong nghé thong tin
"Email: thaovtb@vui.edu.vn

Tém tit:

Su phat trién nhanh chong ctia Tri tué nhan tao tao sinh (Generative Al — GenAl), tiéu biéu la cac mé hinh ngon ngir 16n
nhu GPT-4, dang tao ra nhimg tac dong sau sic dén gido duc. Bén canh nhimng loi ich 15 rét trong hd tro hoc tap va nghién
ctru, GenAl ciing dt ra nhiéu thach thic dbi voi quyén tu chu, kha nang tu duy doc 1ap va trach nhiém hoc thuat ctia ngudi
hoc. Duya trén phén tich tai liéu hudng dan toan cau ciia UNESCO (2023), bai viét 1am 16 cach tiép can “liy con nguoi lam
trung tim” trong viéc tmg dung GenAl tai cic co sé gido duc. Két qua phan tich cho thiy ba rui ro chinh: (1) suy giam quyén
chu dong cua nguoi hoc, (2) nguy co tu duy rap khuoén, va (3) su phu thudc qua murc vao cac thuat toan thiéu minh bach.
Trén co s& d6, bai viét d xuat mot khung hanh dong su pham gom: Chuyen tir day hoc truyén théng sang md hinh ddng thiét
ké gitra nguoi hoc va Al Sir dung Al nhu mot ddi tac tranh bién nham kich thich tu duy phan bién; P6i méi phuwong phap
danh gia dé han ché tinh trang “lam bai ma khéong thuc sy suy nghi”. Bai viét khing dinh: cong nghé chi nén dong vai trd hd
trg, con con ngudi phai gitr quyén kiém soat va chiu trach nhiém cudi cung trong moi quyét dinh hoc thuét.

Tw Khoa: Tri tué nhdn tao tqo sinh, Ldy con nguoi lam trung tam, Quyén ty chu, Tw duy phan bién, Gido duc dai hoc.

Abstract:

The rapid advancement of Generative Al (GenAl), exemplified by large language models such as GPT-4, is exerting a
profound impact on education. While offering clear benefits in supporting learning and research, GenAl also poses significant
challenges to learner autonomy, independent thinking, and academic responsibility. Drawing on an analysis of UNESCO’s
(2023) global guidance documents, this paper elucidates the "human-centered" approach to the application of GenAl in
educational institutions. The analysis reveals three primary risks: (1) the erosion of learner agency; (2) the risk of formulaic
thinking; and (3) over-reliance on opaque algorithms. On this basis, the paper proposes a pedagogical action framework
comprising: shifting from traditional instruction to a co-design model between learners and Al; utilizing Al as a debating
partner to stimulate critical thinking; and innovating assessment methods to mitigate the phenomenon of completing
assignments without genuine cognitive engagement. The paper concludes that technology should serve solely in a supportive
capacity, while humans must retain control and bear ultimate responsibility for all academic decisions.

Keywords: Generative Al, Human-centered, Autonomy, Critical thinking, Higher education.

1. MO DAU Bai viét nay phan tich cac nguyén tac cot 161 ca
hudng dan do va dé xuat nhitng giai phap su pham

Su xudt hién cia ChatGPT vao cudi nam 2022 . .. X ., o
phu hop véi thuc tién gido duc hién nay.

da tao nén mdt budc ngoat 16n, khi chi trong thoi
gian ngan ung dung nay da thu hat hon 100 trigu 2. NQI DUNG NGHIEN CUU
nguoi dung. Khac voi cac cong nghé trude day,
Al tao sinh c6 kha nang tao ra van ban, hinh anh,
ma lap trinh... v&1 do tro1 chay gan glong con ) .
ngudi. Pidu nay da tao ra mot “ca sdc” ddi voi Bién chat cua GenAl: V€ mat ky thuat, cac m6
gido duc, budc ching ta phai dit lai nhitng cauhéi ~ hinh nhu GPT-4 hoat dong dua trén viéc du doan
cin ban: Ngudi hoc can hoc gi? Hoc nhu thé nao? xac suat xudt hién cua tur ngir ti€p theo tir mot khoi
Va muc tiéu cta viée hoc 1a gi trong thoi dai AI? luong dir liéu rat 16n. Ching khong thye su “hiéu”
ndi dung, khong c¢6 nhan thic ve thé gioi thuc va
doi khi tao ra thong tin sai 1éch. Ngoai ra, cach
véan hanh cta cac mé hinh nay thuong thiéu minh
bach, kho giai thich, con dugc goi 1a co ché “hop

2.1. Co'sé ly thuyét: GenAl va cach tiép can lay
con ngudi lam trung tim

Tuy nhién, song hanh véi tiém nang la nhiing
lo ngai ngay cang ro rét. Nhiéu y kién canh bao
rang ngudi hoc ¢6 thé roi vao tinh trang “viét ma
khong nght”, khi qua phu thudc vao Al dé tao ndi

dung ma khong thyc su hiéu van dé. Trudc bdi den”. ) )

canh d6, UNESCO dé ban hanh huéng dan toan Cach ti€p cén lay con nguoi lam trung tam:
cau vé vige st dung GenAl trong gido duc, nhan ~ Theo UNESCO, cach tiép can nay nhan manh
manh cach tiép can liy con nguoi lam trung tim.  rang Al phai phuc vu cho su phat trién cua con
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nguoi, chir khong thay thé con ngudi. Al can gop
phan thiic day cong bang, bao trum va phat trién
bén virng. Nguyén tic ¢t 15i 1a: Al khong duoc
lam suy gidm tri tu¢, trdch nhiém va quyén tu chu
ctia con nguoi, ma nguoc lai, can hd tro con nguoi
hoc tap hi¢u qua hon.

2.2. Phwong phap nghién ciru

Bai viét sir dung phuong phap phén tich tai liéu
(document analysis) nham tong hop va dién giai cac
quan diém Iy thuyét lién quan dén viéc img dung tri
tu¢ nhan tao tao sinh trong gido duc. Quy trinh
nghién ctru dugc thuc hién theo ba budc chinh:

1. Lua chon tai liéu:

Cac tai liéu lya chon dua trén ba tiéu chi:

- Tinh chinh théng va d6 tin cdy cao (bao co
cua cac to chtrc quoc t€ nhu UNESCO, céc cong
trinh khoa hoc dugc binh duyét);

- Tinh cép nhat (vu tién cac nghién clru tir nam
2021-2023 lién quan dén GenAl va gido duc);

- Tinh lién quan tryc tiép dén cac chu dé nhu
quyén tu chu hoc tap, tu duy phan bién va dao
dtc AL

2. Pham vi tai liéu:

Nghién ctru tap trung vao bao cao “Guidance
for Generative Al in Education and Research”
(UNESCO, 2023) lam tai li¢u nen tang, dong thot
d6i chiéu v6i cac nghién ctru vé mo hinh nén tang
(foundation models), liém chinh hoc thuat va tac
dong cua Al dén gido duc dai hoc.

3. Tiéu chi phan tich:
Céc tai liéu dugc phan tich theo ba truc chinh:
- Quan diém vé vai tro ctia Al trong gido duc;

- Céc riii ro ddi voi tu duy va quyén tu chi ciia
nguoi hoc;

- Céc khuyén nghi su pham nham dam bao
cach ti€p can lay con nguoi lam trung tam.

'Thong qua qua trinh phén tich va téng hop, bai
viét x@y dung khung su pham “Pdng thiét ké” nhu

mot d? xuit mang tinh 1y luan — img dung phu hop
vo1 boi canh gido duc hién nay.

3.KET QUA VA THAO LUAN

3.1. Nhirng rii ro d6i véi quyén tu chii va tu duy
doc lap

KHOA HQC VA CONG NGHE

_ Viée str dung GenAl thiéu dinh huéng c6 thé
dan dén ba nguy co chinh:

1. Suy giam quyén chu dong cua - nguoi hoc:
Khi qua 18 thudc vao AT dé dwa ra quyét dinh hoac
hoan thanh nhi¢m vu, ngudi hoc cé nguy co mét
dan kha ning tu suy nghi va chiu trach nhiém voi
Ivra chon ctia minh.

2. Tu duy rap khuon, thiu da dang: Do
GenAl hoc tur dir liéu qua khu, céc cau tra 101
thuong mang tinh phd bién, an toan va it dot pha,
tr d6 lam gidm sy sang tao va tu duy phan bi¢n.

3. Suy giam k¥ nang nhan thic nén tang:
Vi¢e su dung truc tiép san phém do Al tao ra co
thé khién nguoi hoc bé qua qué trinh phan tich,
1ap luan va xay dung y tuong — nhing k¥ ning cot
161 cua hoc tap.

3.2. Pé xuit khung sw pham “Pong thiét ké”
gitra nguoi hoc va GenAl

Trudc nhitng nguy co ma tri tué nhan tao tao
sinh dit ra d6i v6i quyén ty chil va ning luc tu
duy cua ngudi hoc, viéc cAm doan hoan toan hoic
sir dung GenAl mot cach ty phat déu khong phai
1a giai phap bén vimng. Thay vao d6, gido duc can
mot khung su pham mdi, trong do cong nghé
dugc tich hop c6 kiém soat, con con ngudi giit vai
tro trung tam trong toan by qua trinh hoc tap. Trén
co s& do, bai viét dé xuat khung su pham “Pong
thiét ké” — mot mo hinh hoc tap trong d6 nguoi
hoc va GenAl cing tham gia vao qua trinh kién
tao tri thurc, nhung véi vai tro va trach nhiém dugc
phan dinh 10 rang.

3.2.1. Khai niém va nguyén tic ciia khung sw
pham “Dong thiet ke”

Khung su pham “Pong thiét ké” duoc hiéu 1a
cach t6 chuc day — hoc trong d6 GenAl khong
dong vai tro thay thé ngudi hoc hay ngudi day,
ma tré thanh mot d6i tac nhan thuc hd trg qua
trinh tu duy cta con nguoi. Trong mo6 hinh nay,
tri thirc khéng duoc “cung cip san” boi Al, ma
duoc hinh thanh thong qua sy tuong tac lién tuc
gitta nguoi hoc — Al — gidng vién.

Khung su pham nay tun thu ba nguyén tic cot

161:

- Con ngudi gitt quyén chi dong: Nguoi hoc 1a
nguoi xac dinh muc ti€u hoc tap, dat cau hoi, lya
chon chién lugc va dua ra quyét dinh cudi cung.
Al chi phan héi theo yéu cau va khong co quyén
tu dong chi phdi qua trinh hoc tap.
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- Tu duy di trude cong cu: GenAl chi dugce st
dung sau khi ngudi hoc da hinh thanh y tudng ban
dau hodc gia thuyét so bd, nham tranh tinh trang
“thué ngoai tu duy”.

- Tréach nhiém khéng thé chuyén giao: Moi san
pham hoc tap déu thudc trach nhiém cta ngudi
hoc, ké ca khi c6 str dung Al & cac budce ho tro.

3.2.2. Vai trd ciia cic chii thé trong khung
“Pong thiet ke”

Vai trd cua nguoi hoc: Trong mo hinh dong
thiét ké, ngudi hoc khong con 13 nguoi tiép nhan
thu dong ndi dung hoc tap, ma trd thanh nha thiét
ké qua trinh hoc cua chinh minh. Nguoi hoc phai
chu dong:

- Xéc dinh van dé hoc tap hoac nghién curu;
- Pat cau hoi cho AI mot cach ¢c6 muc tiéu;

- Phan tich, danh gia va phan bién cac phan hoi
cua Al;

- Két n6i kién thirc do Al cung cap voi trai
nghiém cé nhan va boi canh thyec tién.

Vai tro cua GenAl: GenAl dong vai tro 1a cong
cu hd tro nhan thirc, c6 thé dam nhan céac chirc
nang nhu goi y y tudng, dat cau hoi nguoc, mod
phong quan diém dbi lap, hodc cung cap phan hoi
nhanh. Tuy nhién, Al khéng duoc coi 1a ngudn tri
thire tuyét doi ma chi 1a ngudén tham khao can
duogc kiém chimg.

Vai tr6 cua giang vién: Giang vién chuyén tir
vai tro “truyén dat kién thirc” sang vai tro nha
thiét ké hoc tap va nguoi diéu phdi. Nhiém vu cia
giang vién 1a thiét ké nhiém vu hoc tap phu hop,
huéng dan cach st dung Al c6 trach nhiém, giam
sat qua trinh dong thiét ké va danh gia nang lyc tu
duy ctia nguoi hoc.

3.2.3. Quy trinh sw pham “Péng thiét ké” gdm
bon giai doan

Khung su pham “Ddng thiét k&” duoc trién
khai theo mQt quy trinh bon giai doan, ddm bao
su tham gia chi dong cuia nguoi hoc trong tung
budec.

Giai doan 1: Khoi tao van dé: Nguoi hoc bét
dau bang viéc xac dinh van dé, cau hoi nghién ctru
hodc nhi¢ém vu hoc tap dya trén kién thirc nén va
trai nghi¢m ca nhan. O giai doan nay, viéc su
dung Al bi han ché nham khuyén khich ngudi hoc
tur suy nghi va hinh thanh dinh huéng ban dau.

KHOA HQC VA CONG NGHE

Giai doan 2: Tuong tac c6 dinh hudng voi
GenAl: Sau khi c¢6 dinh hudéng, nguoi hoc sur
dung GenAl dé mé rong ¥ tudng, tim kiém goc
nhin méi hoic kiém tra gia thuyét. Viéc twong tac
phai c6 muc tiéu rd rang va duoc ghi lai nhu mot
phan ciia qua trinh hoc tép.

Giai doan 3: Phan bi¢n va tinh chinh: Nguoi
hoc danh gia cic phan hdi cua A, phat hién diém
chua chinh xac, thién 1éch hoac thiéu co s, tir d6
diéu chinh 1ap luan va giai phap ciia minh. Day la
giai doan then chdt dé phat trién tu duy phan bién
va tu duy bac cao.

Giai doan 4: Kién tao va trinh bay tri thuec:
Ngudi hoe téng hop két qua, xdy dung san phdm
hoc tap cudi cung va bao v¢ lap luan cua minh
trudc giang vién hodc tap thé. Al khong tham gia
vao quyét dinh cudi cting ma chi dong vai tro
tham chiéu.

3.2.4. Cac chién lwgc sw pham cu thé trong
khung “Pong thiét ké”

bé khung “Dong thiét k”’ c6 thé ap dung hiéu
qua, bai viét dé xuat mot s6 chién luge su pham
tiéu biéu:

- Al nhu dbi thu Socrate: Al dua ra cac ciu hoi
phan bi¢én hoac 1ap luan trai chiéu, budc nguoi hoc
phai giai thich, bao vé va 1am rd quan diém cia
minh.

- Al nhu ¢b van hoc tip dy 4an: Al hd tro thu
thap thong tin, goi y phuong phéap, nhung nguoi
hoc phai ty kiém chig va ap dung trong bdi canh
thuc té.

- Al nhu huén luyén vién ca nhan: Al cung cap
phan hoi tre thi vé k¥ nang (viét, 1ap trinh), trong
khi nguot hoc phan tich 101 sai va cai thién nang
luc ban than.

3.2.5. Gia tri sw pham caa khung “Pong thiét
ké”

Khung su pham “Pong thiét k&” mang lai
nhiéu gia tri quan trong:

- B4o vé va ting cudng quyén ty chi ciia ngudi
hoc;

- Phat trién tu duy phan bién va tu duy sang
tao;

- Hinh thanh nang lgc lam viéc vdi Al mot
cach co trach nhiém,;
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Gop phan xay dung mdi truong gido duc nhan
van trong ky nguyén so.

3.2.6. Vi du minh hoa trién khai trong thyec tién
16p hoc

Dé lam rd kha nang ung dung cua khung su
pham “Dong thiét ké”, c6 thé xem xét mot tinh
hudng trién khai trong th phan Lap trinh Java co
ban tai bac dai hoc.

Tinh hubng day hoc:

Chu dé: Thiét ké chwong trinh quan 1y danh
s&ch sinh vién.

Giai doan 1 — Khéi tao van dé:

- Sinh vién dugc yéu clu ty dé xuét cach td
chure dir li€u (mang, danh sach, 16p doi tuong) va
phéc thao thuat toan ma khong sir dung Al

Giai doan 2 — Tuong tac v6i GenAl:

- Sinh vién sir dung GenAl dé:

- Goi y cach tbi uu ciu trac 16p;

- So sanh gitra ArrayList va LinkedList;

- Bé xuit cach xir Iy ngoai 18.

Giai doan 3 — Phan bién:

Sinh vién phai:

_ - Phan tich diém chua hop 1y trong ma do Al

dé xuat;

- Kiém tra 15 logic hodc hi¢u nang;

- So sanh v&i giai phap ban dau ctia minh.

Giai doan 4 — Kién tao tri thuc:

- Sinh vién hoan thién chuong trinh va trinh
bay:

- Nhitng gi hoc dugc tur Al

- Nhiing diém Al sai hodc chua t6i wu;

- Quyét dinh cudi ciing ctia ban than.

Gia tri dat duoc:

- Sinh vién khong chi “dung AI” ma hoc cach
danh gia Al

- Tang kha nang tu duy thuat toan va phan bi¢n

- Giit duoc quyén kiém soat qua trinh hoc tap

Vi du nay cho thdy khung “Pdng thiét ké&” c6
thé trién khai linh hoat trong cac hoc phan ky
thuat, ddng thoi vin dam bao phat trién nang luc
tu duy cta ngudi hoc.

KHOA HQC VA CONG NGHE

3.3. P6i méi phwong phap danh gia trong ky
nguyén GenAl

Sy phat trién ctia GenAl dit ra thach thure déi
v0i cac phuong phap danh gia truyén thong, vn
chu yéu dua trén san pham cudi cing. Khi Al co
thé tao ra noi dung hoan chinh, viéc danh gia can
chuyén trong tim sang qud trinh tu duy va ning
lyc thuc su cua ngudi hoc.

Ba dinh huéng chinh bao gém:

3.3.1. Danh gia qua trinh thay vi chi danh gia
ket qua:

Tap trung vao cach nguodi hoc dat cau hoi,
twong tac voi AL phan tich va cai tién két qua.
Céc hinh thtc nhu nhat ky hoc tap, bdo cdo qua
trinh hodc van dap gitip phan anh rd ning luc tu
duy.

3.3.2. Panh gia tu duy bac cao

Thiét ké nhiém vu yéu cau phan tich, phan bién
va giai quyét van dé trong bdi canh thuc tién. Al
dugc st dung nhu mot dbi tugng dé danh gia, thay
vi cong cu thay thé tu duy.

3.3.3. Danh gia nang lwc con nguoi va gia tri dao
dirc:

Ch trong trach nhiém hoc thuat, kha nang hop
tac va nhan thuc vé tac dong xa hoi. Cac hinh thtrc
nhu du an nhém, phan bi¢n dao dlrc va danh gia
dong dang gitp lam ndi bat yéu té con nguoi.

Viéc d6i mai danh gia khong chi nham thich
g vgi cong nghé ma con gop phan bdo v¢é muc
tiéu cot 18i ctia gido duc: phat trién tu duy doc lap
va trach nhiém ca nhan.

4. KET LUAN

Cach tiép can lay con ngudi lam trung tdm
khong phu nhan vai tro cuia Al, ma gitp dinh vi
lai mdi quan hé giita con nguoi va cong nghé.
GenAl nén dugc xem la cong cu mé rong tri tu¢
con ngudi, khong phai 1a sy thay thé cho tu duy.

Néu gido duc cho phép ngudi hoc “giao phd”
toan bg qua trinh suy nghi cho may moc, thi d6
chinh 14 danh mat muc tiéu cot 161 cua viéc hoc.
Gi4o duc trong ky nguyén Al can hudng tdi viéc
dao tao nhitng con nguodi lam chu cong nghe, cod
tu duy doc 1ap, c6 trach nhiém va cé nén tang gia
tri nhan vian viing chac. Chi khi d6, AI méi thyuc
su tr¢ thanh dong luc cho mot tuong lai gido duc
bén vitng va nhan ban.
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Tém tit:

Trong bbi canh Cach mang Cong nghiép 4.0, chuyén ddi sb tai cac co so gido duc dai hoc khong chi dimng lai & viéc Gmg
dung cong nghé ma con hudng t6i xay dung mot hé sinh thai s toan dién. Bai bao nay tap trung nghién ciru thyc trang va dé
xuit mé hinh hé sinh thai s (Digital Ecosystem) phu hop véi dic thu dao tao ky thuat tai Truong Dai hoc Cong nghiép Viét
Tri (VUI). Trén co s6 sir dung phuong phap phan tich hé thong két hop véi khao sat thuc trang ha ting cong nghé thong tin
va ning luc sb cua can b, sinh vién tai nha truong. Tac gia dé xu4t mo hinh h¢ sinh théi s tich hop 4 16p (Ha ting, Dit liéu,
Ung dung va Chu thé) 13y dir liéu tap trung lam cot 18i. Piém nhan ctia nghién ctru 1a giai phap ung dung phong thi nghiém
ao (Virtual Labs) va phén tich dir liéu hoc tap (Learning Analytics) dé c4 nhan hoéa trai nghiém ngudi hoc. Cudi ciing, nghién
ctru dua ra 10 trinh trién khai 3 giai doan nham t6i wu hoa quan tri va nang cao chat luong dao tao. Pay la tai liéu tham khao
quan trong cho viéc hoach dinh chién luoc chuyen ddi sb bén viing tai nha trudng.

Tir khéa: Chuyén doi s6, Hé sinh thai s6, Pai hoc Cong nghiép Viét Tri, EdTech, Quan tri dai hoc.

Abstract:

In the context of the Fourth Industrial Revolution, digital transformation in higher education institutions extends beyond
mere technology adoption to encompass the development of a comprehensive digital ecosystem. This paper investigates the
current state of digital transformation and proposes a Digital Ecosystem model tailored to the specific context of technical
education at Viet Tri University of Industry (VUI). Employing a systems analysis approach combined with surveys on the
current IT infrastructure and the digital competencies of faculty and students, the author proposes a four-layer integrated
digital ecosystem model (Infrastructure, Data, Application, and Actors) with centralized data as its core. A key highlight of
this research is the proposed application of Virtual Labs and Learning Analytics to personalize the learner experience. Finally,
the study outlines a three-phase implementation roadmap aimed at optimizing governance and enhancing the quality of
education. This study serves as a crucial reference for formulating a sustainable digital transformation strategy at the
university.

Keywords: Digital Transformation, Digital Ecosystem, Viet Tri University of Industry, EdTech, University Governance.

1. MO DAU
Trong ky nguyén Cach mang Cong nghiép lan

nang tuong tac cao. Cac phuong phap giang day
truyén thong dua trén dién giang don thuan khong

thir tu (CMCN 4.0), gido duc dai hoc dang trai qua
su chuyén dich tir cac cong cu roi rac sang cac Hé
sinh thai s6 toan dién [1]. Déi v6i Truong Pai hoc
Cong nghi¢p Viét Tri, viéc xay dung hé sinh thai
s6 1a chién luoc then chét dé thich ing véi cac yéu
cau méi tir Chinh phu vé ting cudng ung dung
cong nghé thong tin va chuyén ddi sb trong gido
duc [2].

Truong Pai hoc Cong nghiép Viét Tri, voi bé
day lich st trong dao tao nguén nhan lyc k¥ thuat,
dang dung trudc nhiing co hdi va thach thire chua
timg c6. Viée xdy dung hé sinh thai sd tai nha
truong trd nén cap thiét boi ba 1y do cdt 15i [3]:

- Thir nhét, sy thay d6i trong hanh vi ctia ngudi
hoc: Sinh vién thoi dai s6 (Gen Z) doi hoi mot moi
truong hoc tap linh hoat, c4 nhan hoéa va co6 kha

con du ste hip dan va hiéu qua.

- Thi hai, yéu cau vé ti vu héa quan tri: Véi
ciu trac da co sé (co sé Viét Tri va co sé Xuan
Ling), viéc quan ly thu cong hodc qua cac phan
mém roi rac dan dén sy _phan manh du liéu. He
sinh thai s s& giap dong bo hoéa dong chay
thong tin, giap Ban Giam hiéura quyét dinh dua
trén du liéu.

-Thir ba, sy dich chuyén cua thi truong lao
dong: Cac doanh nghiép dbi tac hién nay khong
chi yéu cau kién thirc chuyén mén ma con doi hoi
k¥ nang s tir sinh vién. Viéc cho sinh vién ddm
minh trong mot hé sinh thai sé ngay tir khi ngdi
trén ghé nha trudng 1a cach t6t nhat dé chuan bi
cho su thich nghi nghé nghiép sau nay.
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Tuy nhién, qua trinh nay tai nha truong Van
dang gap phai nhimg diém nghén vé tinh két ndi
gitta cac hé théng va tu duy chuyén d6i ctia mot
bd phan can bg, giang vién. Chinh vi vy, nghién
ctru nay dugc thyc hién nham phan tich thuc trang
va dé& xuit mot moé hinh hé sinh thai sb phu hop
v6i dac thu cua Truong Pai hoc Cong nghiép Vigt
Tri. Bay khong chi la mot giai phap ky thuét, ma
1a chién luwoc dé VUI khang dinh vi thé cua mot
truong dai hoc cong nghiép hién dai, nang dong
va sang tao. Dong thoi, day 1a bude di bat budc dé
nha truong dat dugc cac tiéu chuén vé muc do

chuyén d6i s6 do Bo Gido duc va Pao tao quy
dinh [4].

2. NOI DUNG NGHIEN CUU

2.1. Co sé Iy thuyét vé hé sinh thai s6

* Khai niém Hé sinh thai s6

Trong linh vuc cong ngh¢ gido duc, hé sinh
thai so khong chi don thuan la tap hop cac phan
mém hay thi€t bi phan ctmg. N6 dugc hi€u la mot
mang ludi thich ing bao gom cac thuc thé: Con
nguoi (giang vién, sinh vién, nha quan ly), quy
trinh dao tao va cac cong cu cong nghé. Cac thanh
phén nay tuong tac chat ch& voi nhau trén moi
truong soO dé tao ra gia tri gia tdng cho vi¢c day va
hoc [5].

Pic diém cbt 161 ciia mot hé sinh thai s6 bén
ving la tinh twong tac (interoperability) va tinh
m¢& (openness), cho phép cac dir li¢u luan chuyén
khong rao can gitta cadc phan hé khac nhau.

* Cac thanh phan cAu thanh hé sinh thai sb gido
duc

Dua trén mo hinh cua céc chuyén gia gido duc
hang dau, mot hé sinh thai s6 trong dai hoc cong
nghiép bao gom 4 tang (layer) nén tang: [6]

- Tang ha tang k¥ thuat (Infrastructure Layer):
La khung xuong cua hé thdng, bao gom mang két
ndi téc d6 cao (5G/Wi-Fi 6), hé thong méy chi
(Cloud Server) va cac thiét bj phong thi nghiém
thong minh (Smart Labs).

- Tang dit liéu (Data Layer): Puoc coi 1a "mach
mau" cua hé sinh thai. Tai day, moi tuong tac ctia
nguoi hoc dugce ghi nhan thong qua Big Data. Dir
liéu tir hé thong quan 1y dao tao (SIS), hé thdng
quan 1y hoc tap (LMS) va hé thong quan ly tai
chinh phai duoc tich hop dong bo.

- Tang ing dung va dich vu (Service Layer):
Bao gdm cac phan mém day hoc truc tuyén, thu
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vién sd, thuc té a0 (VR/AR) trong thuc hanh ky
thuat, va cac cong cu ho trg dua trén tri tu¢ nhan
tao (AI).

- Tang chu thé va van hoa sé (User & Culture
Layer): Thanh phan quan trong nhat chinh 1a con
ngudi. Nang luc s (Digital Literacy) cua giang
vién va sinh vién, cung vdi cac quy dinh, chinh
sach ciia nha truong tao nén "moi trudng sdng"
cho hé sinh théi phat trién.

* Vai tro ctia cong nghé gidao duc trong hé sinh
thai s6

Cong nghé gido duc (EdTech) dong vai tro 1a
tac nhan chuyén hoa cac ndi dung dao tao truyén
thong sang cac dinh dang s6 hoa c6 kha ning
tuong tac cao. Cac ly thuyét hoc tap hién dai nhu
Ly thuyét két n6i ciia George Siemens nhén manh
rang hoc tap trong thoi dai s6 1a qua trinh két ndi
cac nut thong tin. HE sinh thai so6 chinh la moi
truong 1y tuong dé hién thuc hoa ly thuyét nay,
cho phép sinh vién ky thuét tlep can kién thic tir
nhiéu ngudn: bai giang cua thay co, tai liéu tur
doanh nghiép va cong ddng nghién ctru quc té.

* Xu huwéng ca nhan héa hoc tap

Trong hé sinh thai sd, nho vao phan tich dix
liéu, hé théng c6 kha nang nhan dién diém manh,
diém yéu cua ting sinh vién. Dbi véi dic thu
truong Cong nghi¢p Viét Tri, viéc ca nhan hoa
gitip sinh vién c6 16 trinh rén luyén k§ ning nghé
nghiép riéng biét, phu hop v6i nang luc cd nhan
va nhu cau cia thi trudng lao dong.

2.2. Thue trang va thach thire tai treong dai hoc
Cong nghiép Viét Tri

D¢ dénh gia thyc trang, nghién ctru tién hanh
khao sat dinh lugng thong qua bang hoi truc tuyén
(Google Forms) trong thang 10/2025. D4i tugng
khao sat bao gobm 150 cén bo giang vién va 500
sinh vién tai cd hai co s¢ Viét Tri va Xuan Liing.
Cong cy thu thap tap trung vao 3 nhom chi so6: Ha
tang thiét bi, ndng luc khai thac cong cu s6 va mure
dd san sang thay d6i phuong phéap day-hoc
* Thye trang ha ting va ung dung cong nghg
hién tai

Trong nhitng ndm qua, Truong Pai hoc Cong
nghiép Viét Tri da c6 nhitng budc tién dang ké
trong viéc hién dai hdéa méi truong gido duc:

- V& ha ting mang: Ca hai co s& (Viét Tri va
Xuan Liing) da dugc phu song Wi-Fi va két noi
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cap quang toc do cao, dam bao viéc truy cap
Internet cho can bd va sinh vién.

- V& phan mém quan ly: Nha trudng da dua
vao van hanh hé théng quan ly dao tao truc tuyén,
phan mém quan 1y tai chinh va thu vién sd. Viéc
dang ky hoc phan va tra ciru diém da duoc thuc
hién 100% trén moi truong mang.

- V& hoc liéu sé: Cac khoa chuyén nganh da
bit dau xay dung kho bai giang dién tir va tmg
dung cac phan mém mo phong ky thuat trong
giang day (nhu AutoCAD, Proteus, Matlab,...),
gip sinh vién tiép can gan hon véi thyc té san
XUuat.

* Nhirng ton tai va "niit thit" trong qu trinh
chuyén doi

Mac du dé c6 nén tang ban dau, nhung vi¢c
hinh thanh mét "Hé sinh thai s6" dang nghia van
dang doi mdt voi nhicu rao can:

- Su roi rac cia dir liéu: Pay 1a han ché 16n
nhat. Cac hé thong phan mém hién tai (Pao tao,
Cong tac sinh vién, Tai chinh, Thu vién) chua
dugc tich hop dong bd. Dit lidu chua "chay" thong
sudt giita cac phong ban, dan dén tinh trang mot
sinh vién phai khai bao thong tin nhiéu 1an va nha
truong kho c6 cai nhin toan canh vé hanh trinh
cuia nguoi hoc.

- Ha téng phuc vu thuc hanh s6 con han ché:
La mot trudong dai hoc cong nghiép, nhu cau vé
cac phong thi nghiém ao (Virtual Labs) va mo
phong thyuc té ting cao, nhung viée dau tu cho cac
hé¢ thong nay doi hoi ngudn kinh phi 16n va doi
ngtl van hanh chuyén sau.

- Mirc d6 sin sang sd cua doi ngii: Mic du
giang vién co trinh d¢ chuyén mon cao, nhung
viéc chuyen do6i phuong phap su pham sang moi
truong so (nhu thiét ké bai giang tuong tac, danh
gia online) van chua dong déu. Mot bo phan van
coi cong nghé chi 1 cong cu hd tro trinh chiéu
thay vi 1a moéi truong tuong tac chinh.

* Cac thach thirc chinh

Dua trén bdi canh dic thu cua VUI, qué trinh
xay dung hé sinh thai s6 dang dirng trude 3 thach
thirc 16n:

- Thach thirc vé kinh phi: Chuyén dbi sé khong
phai 1a viéc mua sam thiét bi mot 1an, ma 1a qua
trinh dau tu lién tuc vao ha téng dam may, bao
mat dir liéu va cdp nhat phén mém.
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- Thach thirc vé an ninh mang: Khi toan bo dix
liéu quan 1y va hoc tap dua 1én moi truong s0, riii
ro vé tan cong mang va ro ri thong tin ¢4 nhan tré
thanh van dé cap thiét can duoc wu tién hang dau.

- Théch thuc vé thay dbi tu duy: Thach thirc
kho khin nhat khong ndm ¢ cong nghé ma ¢ con
nguoi. Vige thay doi thoi quen lam viée tur gidy
to, truc t1ep sang quy trinh s0 va ty dong hoa doi
héi su quyét tim 16n tir moi cdp quan 1y dén timg
sinh vién.

3.KET QUA VA THAO LUAN

3.1. Mé hinh hé sinh thai s6 VUI-Digital
Ecosystem

Dua trén cac dic thu vé dao tao ky thuat cong
nghiép va thuc trang ctia nha truong, toi dé xuét
m6 hinh hé sinh théi s6 theo kién trac 4 16p tich
hop, 1dy dir 1iéu va ngudi hoc lam trung tam. M6
hinh nay khong chi két ndi cac phan mém ma
con tao ra mOt mdi trudong lam viéc cong tac
thong minh.

- Lép 1: Ha ting s6: Nang cap hé thong may
cht hién tai 1én mo hinh Hybrid Cloud (Pam may
hdn hop). Piéu nay gitp nha trudng vira luu triv
dwr 1iéu nhay cam ndi b, vira tdn dung strc manh
tinh toan tir cic nén tang nhu Google Workspace
hoac Microsoft Azure cho cac cong cu hoc tap.

- L6p 2: Truc tich hgp dir liéu: Day 1a "trai
tim" cta hé sinh thai. Thay vi dé cac phan mém
Dao tao, Tai chinh, Thu vién roi rac, chung ta xay
dung mot truc két ndi dé dir lidu duoc dong bod
hoéa. Khi sinh vién dong hoc phi, trang thai trén hé
théng LMS va Thu vién s€ ty dong dugc kich hoat
ngay lap tuc.

- L6p 3: Nén tang hoc tap va Quan tri: LMS
thong minh (Smart LMS): Sir dung cic nén tang
nhu Moodle hodc Canvas tich hop cong cu hop
tryc tuyén va dic biét 1a cic phan mém mo phong
(Simulations) cho khéi nganh Héa, Pién, Co khi.

Heé vian phong sb (Chuyén doi toan bo quy trinh
ky duyét van ban, lich cong tac sang moi truong
phi gidy to.

- Lép 4: Cong giao tiép da kénh: Sinh vién
va giang vién tiép can hé sinh thai qua mot "Siéu
tng dung" (VUI App) tich hop moi tinh nang tur
thé sinh vién 4o, diém danh thong minh dén tu van
hudng nghiép.

Mic du duoc thiét ké dya trén diac thu cta VUI,
mo hinh hé sinh thai 4 16p nay hoan toan c6 kha
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nang nhan rong cho cac truong dai hoc ky thuat
dia phuong c6 cau tric da co sO va dang trong giai
doan dau cua chuyén d6i s6. Cac thanh phan vé
"Tryc tich hgp dir liéu' va 'Phong thi nghiém do' 1a
module tiéu chuan c6 thé tiy bién theo quy mé tai
chinh cua tirng don vi.

3.2. Giai phap dot pha trong dao tao ky thuat

* Giai phap chuyén doi sé trong dao tao ky
thuat (Smart Lab & VR)

Mot diém nhén riéng cho Dai hoc Cong nghiép
Viét Tri 1a xdy dung cac Phong thi nghiém do
(Virtual Labs).

Ung dung coéng nghé thuc té a0 (VR) va thyc
té tang cuong (AR) giup sinh vién c6 thé thuc
hanh cac quy trinh van hanh nha may hoéa chat
hodc lap rap dong co trong khong gian 4o trudc
khi thuc hién trén thiét bi thuc te.

Giai phap nay gitp giam thiéu chi phi vat tu va
dam bdo an toan tuyét doi cho nguoi hoc.

* C4 nhan hoéa trai nghiém nguwoi hoc bing
Learning Analytics

Hé sinh thai s& thu thap dit liéu vé thoi gian
sinh vién truy cap bai giang, két qua cac bai kiém
tra ngan (quiz). Tur d6, h¢ thong Al s€ phan tich
va dua ra:

Cénh bao hoc tap: Tu dong gui thong bao cho
sinh vién c6 dau hiéu sa stt.

Goi ¥ 10 trinh: Dé xuét cac khoa hoc bo tro ki
nang mém hodc ching chi ngoai ngir tuy theo toc
do ti€p thu cua tung cé nhan.

* Két ndi hé sinh thai véi cong dong doanh
nghiép

Xay dung mot phan hé danh riéng cho cac doanh
nghi¢p doi tac. Tai day, doanh nghiép co6 the:

Truy cép kho hd so ning lyc cia sinh vién
nam cudi.

Dit hang cac dé tai nghién ctru hodc cung cap
cac bai giang thuc t€ tir quy trinh san xuat cua ho
vao h¢ thong hoc li¢u cua nha truong.

3.3. L trinh trién khai thuec tién

Viée xay dung hé sinh thai sb tai Truong Dai

hoc Cong nghi¢p Viét Tri khong the thyc hién

trong mot som mot chidu. Toi dé xuat 16 trinh trién
khai theo mé hinh "cuén chiéu" gom 3 giai doan:
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Giai doan 1: Chuin héa va Két n6éi (Nam thi
nhat)

Muc tiéu: Xay dung "xuong song" cho hé sinh
thai.
Hanh dong cu thé:

- Tich hop dit lidu tir cdc phdn mém roi rac vao
mot kho dir liéu dung chung (Data Warehouse).

- Trién khai hé théng dinh danh duy nhét
(SSO) cho toan thé can bg, giang vién va sinh
vién.

- Nang cép ha tﬁng mang tai cac khu vuc thuc
hanh va giang dudng trung tam.

Giai doan 2: S6 hoa toan dién va Trai nghiém
nguoi dung (Nam thir hai)

Muc tiéu: Pua toan by hoat dong day, hoc va
quan ly 1én moi trudng so.

Hanh dong cu thé:

- Trién khai dong bo h¢ théng Smart LMS va
xay dung it nhat 30% hoc li¢u s6 cho cac nganh
mii nhon.

- Ra mit ing dung di dong VUI App dé tdi uu
hoa tuong tac.

- T6 chirc cac khoa béi dudng chuyén sau vé
phuong phéap day hoc s6 cho giang vién.

Giai doan 3: Thong minh héa va Két nbi mé
(Nam thir ba tré di)

Muc tiéu: Ung dung Al va Big Data dé nang
cao chat lugng.

Hanh dong cu thé:

- Trién khai hé théng phan tich hoc tap
(Learning Analytics) dé du bdo va ca nhan hoa 19
trinh hoc tap.

- M6 rong hé sinh thai toi cac doanh nghiép d6i
tac thong qua cong thong tin tuyén dung va thuc
tap tryc tuyeén.

- Xay dung ban sao s6 (Digital Twin) cho mot
s6 phong thi nghiém trong diém.

4.KET LUAN

Xay dung hé sinh thai sb tai Truong Pai hoc
Cong nghiép Vit Tri la mdt nhiém vu chién lugc,
¢6 tinh chat quyét dinh dén sy phat trién bén vimg
cua nha truong trong thoi dai 4.0. Qua nghién
ctru, chung t6i nhan thdy rang:
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Cong ngh¢ chi 1a cong cu: Thanh cong cua
chuyén d6i s6 phu thudc 20% vao cong ngh¢ va
80% vao su thay doi tu duy, k¥ nang cua con
nguoi.

Dir liu la tai san: Viéc pha bo cac "¢ dao dir
ligu" dé tao ra dong chay thong tin thong suot la
diéu kié¢n tién quyét.

Lay ngudi hoc 1am trung tAm: Moi sy thay doi
trong hé sinh thai déu phai hudng téi viée to1 uu
hoéa trai nghiém va co hoi vi¢c lam cho sinh vién.

Vi tiém nang vé d6i ngii va su quyét tim cua
lanh dao nha trudong, moé hinh hé sinh théi so
duogc dé xuat s€ la nén tang viing chac dé VUI
bt phd, tréd thanh mot ngoi truong thong minh,
cung cap ngudn nhan lyc ky thuat chat luong cao
cho dat nudc.
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BOQ PIEU KHIEN MO TU PIEU CHINH

Nguyén Pic Nam®, Nguyén Dirc Toan
Khoa Pién

“Email: namnd@vui.edu.vn

Tém tit:

Céc ddi tugng diéu khién phi tuyén xuat hién ph bién trong nhiéu linh vuc k¥ thuat va cong nghiép, dic trung boi tinh
bét dinh, tham s6 bién thién va chiu anh huéng manh cua nhiéu. Cac phuong phap diéu khién tuyén tinh truyén thong thudng
khong dap tng dugc yéu cau chat lugng diéu khién trén toan mién lam viéc. Bai bao nay trinh bay tong quan vé€ phuong phap
sir dung bo diéu khién mo ty chinh trong diéu khién ddi tugng phi tuyén, lam r& nguyen 1y, cdu triic, wu diém va nhitng thach
thirc khi 4p dung. Két qua nghién ciru cho thy b diéu khién mo ty chinh 1a mot giai phap hiéu qua nham nang cao tinh thich
nghi va 6 bén viing cta hé thong diéu khién phi tuyén.

Tir khéa: Piéu khién mo, mo tw chinh, hé phi tuyén.

Abstract:

Nonlinear plants are widely encountered in various engineering and industrial fields, characterized by uncertainties, time-
varying parameters, and significant susceptibility to disturbances. Traditional linear control methods often fail to meet control
performance requirements across the entire operating range. This paper presents an overview of the application of self-tuning
fuzzy controllers for nonlinear plants, elucidating their operating principles, structure, advantages, and implementation
challenges. The research results demonstrate that the self-tuning fuzzy controller is an effective solution for enhancing the
adaptability and robustness of nonlinear control systems.

Keywords: Fuzzy control, Self-tuning fuzzy control, Nonlinear systems.

1. GIOI THIEU Trong phuong phép nay, FC  (Fuzzy
Controller) dugc diéu chinh truc tuyen (tic 1a
diéu chinh trong khi by diéu khién dang hoat
dong) bang cach nhan gia tri ddu ra cia FC voi
mot hé s6 cap nhat (). Cac gia tri cia o duoc
xac dinh dya trén cac luat mo theo sai 1éch e(7)

Trong thuc té, nhiéu hé théng diéu khién co
dac tinh phi tuyén manh, chéng han nhu hé truyén
dong dién, robot cong nghiép, hé thong ning
luong va cac qua trinh cong nghé phuc tap. Viéc
xay dung mo hinh toan hoc chinh xac cho cac h¢ ; )
ndy thuong gap nhiéu kho khan do anh hudng cia va dao ham sai Iéch de(r). Co che ty dicu chinh
nhiéu, phi tuyén khong xac dinh va tham s thay dugc &p dung cho by FC kiéu PI (Proportional
d6i theo thoi gian [1]. Integral) trong cac thi nghiém moé phong véi mo
hinh d6i twong dao dong bac 2 va c6 thoi gian tré
16n. Cac két qua mod phong déu cho thay rang
phuong phap nay cé chat lugng diéu khién tot hon
s0 voi cac bo diéu khién PID truyén thong.

Céc phuong phap diéu khién tuyén tinh nhu
PID (Proportional Integral Derivative) hodc diéu
khién t5i wu tuyén tinh chi cho hiéu qua tét trong
pham vi hep quanh diém lam viéc [2]. Do d6, nhu
cau phat trién cac phuwong phép diéu khién thong 2.NOI DUNG

minh, ¢6 kha nang thich nghi véi sy thay doi cta CAu triic STFC gdm b FC 13 b6 didu khién mo
h¢ thong, ngdy cang trg nén cap thict. Trong dieu thong thuong va bo SF (Self Turning Fuzzy) 1a b
kién d6, bg dieu khién mo i chinh STFC (Self iy dinh mo. FC va SF ¢6 cing dau vao 1a e va

Turning Fuzzy Controller) da duoc d€ xuat va img Ae, dhu ra ctia FC 1 Au, , ddu ra ciia SF 14 a.. So
dung nhu mot giai phap phu hop cho diéu khién N ) - -
cac déi tuong phi tuyén phtc tap. do cau tric hé thong diéu khién nhu Hinh 1.
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Hinh 1. So do cdu triic bg diéu khién PI-STFC
T . Tt Hinh 1 ta thay, bo diéu khién FC c6 hai dau
rong do:

Hé s diéu chinh dau vao 1a G,va G,, ¢o
nhiém vu gitip cin chinh dau vao e va Ae tuong
ung thanh céc gia tri e, va Ae, sao cho cac gia
tri nay ndm trong doan [~1+1]H¢ s diéu chinh
daurala G,co chiic nang can chinh dau ra cia bd
diéu khién Au,, thanh gia tri diéu khién thyc Au .
Dbi voi bd FC thong thudng thi dau ra diéu khién
Au,, dugc bién doi truc tiép thanh gia tri dau ra
thuc Au boi hé sé can chinh G, . Con ddi véi bd
diéu khién STFC, gié tri d4u ra thyc khong nhimng
phu thugc G, ma con phu thude ca hé s6 cap nhat
o va dugc xac dinh theo cong thure (1):

u(k) =u(k—1)+ Au(k) (1)

Cac méi quan h¢ gilra cac h¢ séq diéu chinh va
cac bién dau vao/ra cua bo dieu khién mo tu chinh
duoc xac dinh nhu sau:

ey =egG,

vao 1d e va Ae dau ra 1a Au, . Gia tri ngon ngit
cua cac dau vao/ra cung cd 7 gia tri ngon ngir la:

NB: Negative Big (Am 16n)

NM: Negative Medium (Am trung binh)

NS: Negative Small (Am nho)

ZE: Zero (Khong)

PS: Positive Small (Duong nho)

PM: Positive Medium (Duong trung binh)

PB: Positive Big (Duong 16n)

Gia tri vat Iy cua cac bién ngdn ngir vao/ ra
ndm trong doan [—1+1]

B chjnh dinh‘ mo SF ¢6 chung dau vao vai bo
diéu khién FC, dau ra ctia by chinh dinh mo SF 1a
o c6 7 gia tri ngdn ngir la:

ZE: Zero (Khong)
VS: Very Small (Rét nho)

(2) S:  Small (Nho)
Ae, =AeG,, 3) SB: Small Big (Lén nho)
At = Ay G MB: Medium Big (L6n trung binh)
= G,.a
o 4) B: Big (L6n)

2.1. Bién ngon ngir

VB: Very Big (Rat 16n)
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Gié tri vat 1y cia o ndm trong khoang [0+1]

2.2. Ham lién thudc

l
ZE VS S SB MB B VB

D:$.9.9.0.9.4R

0 0.25 0.5 0.75 1

Hinh 2. Ham lién thudc cua e va Ae va Au,,

2.1.3. Luat hop thanh

Su thay ddi trong dau ra bo diéu khién FC (Au,
) dugc xac dinh boi cac luat mo c¢6 dang nhu sau:
Néu e 1aNB va Ae 1a NB thi Au, 1 NB

Néu ¢ 1aPB va Ae 12 PB thi Au, 1a PB

KHOA HQC VA CONG NGHE
Ham lién thudc cua tat ca cac dau vao va dau

ra ctia FC va SF déu duogc chon ¢ dang tam giac
nhu Hinh 2 va Hinh 3.

NBE NM NS ZE pPS PM PB

AT 0 ,5><_

1

Hinh 3. Ham lién thudc cua o

Néu ¢ 13 NM va Ae 1a NB thi Au, 1aNB
Néu ¢ 1A NS va Ae 1a NB thi Au, 1a NB

Céc luat hop thanh dé tinh toan Au, dugc cho trong Bang 1

Bdang 1. Ma trdan ludt hop thanh tinh Au,,

e
Ag
NE |NE |NE |NB |NM | NS | NS | ZE
NM | NEB [NM | NM | NM (N3 | ZE | P8
NS |NE |NM | NS | NS | ZE | P8 PO
ZE |NE |NM | NS | ZE | P8 FM | PE
Ps NM | N3 | ZE | P8 Ps PN | PE
PM | NS | ZE | PS | PM | PM | PM | PE
PE | ZE | P5 Ps |FM |FE | FE | PB

NE |NM | NS | ZE | Ps FM | PE

Bang 2. Ma tran ludt hop thanh tinh «

e
Ae
NE |VE [VE | VE | B sSB ) ZE
NM | VE [VE | B E ME | 8 Vs
N |VE [ME | E VE | VS [ S Vs
ZE | 8 SE |ME |ZE | ME | SE )

P5 Vi | 8 Vi | VE | B ME | VB
PM | VS | S ME | B E VE | VB
PE |ZE | & SE | B VE | VE | VB

NE [NM | NS |ZE | P8 M | PB

Heé s6 cap nhat o dugc tinh bfmg cach st dung luat mo c6 dang:

Néu ¢ 1ANB va A¢ [aNB thi @ 1a VB

Néu ¢ 1aNM va A¢ ]ANB thi @ 13 VB

Néu ¢ 1aNS va A [aNB thi @ 13 VB

Néu ¢ 1aPB va A¢ 13 PB thi @ 13 VB

Céc luat hop thanh dé tinh toan o dugc cho
trong Bang 2.

Tir cong thic (4) ta thdy rang dau ra cua bd
diéu khién tu chinh phu thudc vao o.G, Vi bo
diéu khién FC thong thuong thi gia tri G, luén
chi 1a mdt hang s6. Nhung déi v6i by STFC thi do
khuéch dai khong phai 1a gia tri ¢6 dinh khi bo
diéu khién dang hoat dong ma nd dugc thay doi
(sau moi chu ky lay mau) boi hé s6 o.. Nhu vay,

b6 diéu khién dugc dé xuit vé co ban 1a méot bo
dieéu khién vong lap phan hoi thich nghi.

2.2. Chinh dinh bj diéu khién STFC

Luya chon gia tri G,, G,,va G, dugc thyc hién
dua trén nhimg hiéu biét vé ddi tugng diéu khién
va thong qua céc sai 1éch dé dat dugc hi¢u suat diéu
khién tot nhat. Theo [3], cac budc dé hiéu chinh
cac hé so trén dugc thuc hién theo cac budc sau:

Buéc 1: Chinh dinh cic hé s6 SF ctia bo FLC
tu chinh véi gia tri oo =1 (tuc 1a gidng véi FLC
thong thuong). Trong budc dau tién, Ge nén dugc
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chon sao cho sai sd (ey) gan nhu bao phu toan b
mién [-1, 1] dé co thé sir dung hiéu qua cac luat
mo. Sau d6 G,, va G, phai dugc diéu chinh dé
lam cho dap tng tic thoi cua hé théng 1a tot nhat
c6 thé.

Burérc 2: Thiét 14p hé s6 SF daura (G u ) ctia bd
STFC 16n hon gan ba lan gia tri thu dugc ¢ budce
1 va gitt nguyén cac gia tri G, va G, .

Bwoc 3: Tinh chinh cac luat mo cho .
3.KET QUA VA BAN LUAN
3.1. Két qua mé phéng

Két qua mo phong cua b diéu khién mo %
chinh STFC véi d6i tugng dao dong bac hai co tre
(H€ co-dién c6 ma sat phi tuyén) va so sanh vdi
két qua md phong dung bd di€u khién PID co
tham so xac dinh theo Ziegler-Nichols.

Ham truyén dat bo diéu khién PID cé dang:

K
Gpp =Kp +_1+KDP
p

(6)
Déi tugng c6 ham truyén dat dang:
s 2 1 _eiL'p
Trong d6: L 1a thoi gian tré (s)
Cac h¢ s6 diéu chinh cia STFC:

G,=09;G, =24,G, =0.03

Cac hé sb cua PID theo Ziegler-Nichols:
K,=127;K, =0.632;K, =0.633

Xét cac trudng hop ddi tugng c6 thoi gian tré
khéac nhau: L= 0,5; 0,6; 0,7 (s).

Két qua mo phong tuong ung cho trén cac
Hinh 4, 5, 6. Trong do, ky hi¢u PID, FC, STFC
tuong tmg 1a dap tng cua ddi twong khi str dung
bo diéu khién PID, by diéu khién mo thong
thuong FC va bd diéu khién mo tu chinh STFC.

PID
\ FC STFC

e

Dap ung

0.6

0.4

/
.
]
|

|

|

0.2

Dap ung

0.6

0.4

|
il
ol |
|

|

|

0.2

0 5 10 15 20 25 30 35 40 45 5(
Thoi gian (s)
Hinh 4. Pdp ing khi thoi gian tré L =0,5s
N
l \‘( PID Fo
\ STFC
\ ¥
| Al
VA
/
0 5 10 15 20 25 30 35 40 45 5

Thoi gian (s)

Hinh 5. Pdp ing khi thoi gian tré L=0,6s
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2

1.8 A\

No

1.6

\ FC STFC
1.4

1.2

| AZA

Dap ung

/]l

0.6

0.4

l
I
N
!f [\
f
|

0.2

0
(o] 5 10 15 20

25 30 35 40 45 50
Thoi gian (s)

Hinh 6. Pdp irng khi thoi gian tré L=0,7s

So sanh chit lugng diéu khién giira PID, FC va
STFC duogc cho trong Bang 3.

Badng 3. So sdnh chdt lwong diéu khién ciia cic bg diéu khién PID, FC, STFC

1?1:0:m B¢ diéu | Lwong qua diéu | Thoigianqua |  Sailéch | S§1an dao
g L) khién chinh 5% do t,(s) tinh $% dong n

PID 57.75 25.2 0 3
FC 10.15 20.2 0 0

0,5
STFC 3.25 20.4 0 0
PID 69.53 25.3 0 4
FC 11.21 20.2 0 0

0,6
STFC 3.15 20.3 0 0
PID 85.12 35.5 0 6
0,7 FC 15.32 20.6 0 0
STFC 435 20.4 0 0

3.2. Thao luan

Két qua mo phong chimg minh duoc wu diém
vuot troi khi sir dung bo diéu khién mo tu chinh
so v6i bo diéu khién PID truyén thng va bo diéu
khién mo thong thuong, két qua cu thé duoc cho
trong Bang 3. Co duoc két qua nay 1a do c6 su tac
dong truc tiép cia hé sb tu chinh o dén tin hiéu
diéu khién ctia bd diéu khién mo.

Theo Bang 2 ta thiy: Néu e 1a PB va Ae 1a NS
thi o 1a VS hodc néu e 1a NM va Ae 1a PM thi a
1aS..., nhu viy s& giam thiéu dugc anh huong do

d6i twong co thoi gian chét hoic két qua do bi
cham. Khi sai 1éch 16n va e voi Ae cung dau, tin
hiéu diéu khién s& dugc thay d6i 16n dé ngan chan
viéc sai 1éch tiép tuc tang thém. Diéu nay da dugc
thuc hién boi cac ludt c6 dang nhu: Néu e 1a PB
va Ae 1aPSthi o 1a VB hodc NéuelaNMva Ae
la NM thi o 12 VB.

Do qua diéu chinh s& dugc giam thiéu boi cac
luat: Néu e 1a ZE va Ae 1a NM thi a.1a B. Trong
truong hop nay, hé sd cap nhat 16n s& ngin chin
hodc lam cham xu hudng vuot qua gia tri dat va
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két qua s& gitp giam do qua diéu chinh. Nhiing
luat nhu vay s€ ngan chan dao dong qué muc cua
dau ra ddi tuong so véi gia tri dat va két qua l1a
tang tdc d6 hoi tu cua dau ra so voi gia tri dat.
4. KET LUAN

Cong trinh nghién ctru da thanh cong vai viée
thiét ké bd diéu khién mo ty chinh ap dung cho
nhitng d6i twong phi tuyén, dao dong bac cao va
c6 thoi gian tré 16n. Theo phuong phap thiét ké
nay thi hoan toan co kha niang diéu khién ddi
tugng ké ca khi chua biét mo hinh va ban chat caa
d6i tuong.

Hon nira, phuong phap nay don gian nhung
hiéu qua dé diéu khién d6i tugng ma khong phu
thudc vao mo hinh cua doi tuong do va bd diéu
khién s& diéu chinh mét cach lién tuc véi sy hd
tro cua cac luat mo. Két qua mé phong véi dbi
tuong dao dong bac 2 va co thoi gian tré 16n (0,5;

0,6; 0,7 s) khi bo diéu khién PID theo phwong
phap Ziegler-Nichols c6 chat lugng di€u khién
chua tot, n}urng khi §1"J: dung b diéu khiép SIFC
thi cho chat lugng tot hon. Qua d6 c6 thé khang
dinh rang, b6 diéu khién STFC hoan toan phu hop
v6i cac doi tugng trong thuc te.
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SUTAC PONG CUA UNG SUAT NEN LEN HAT NANO SILICON
DPEN SU'DICH CHUYEN QUANG PHO PHAT QUANG
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Tém tit:

Chung t6i chimg minh hién twong phéat quang mau d6 ddm manh mé tir cac cdu triic nano silicon (Si) dugc ché tao bang
phuong phap khic hoa hoc ¢é su hd trg ciia kim loai (MACE). Kinh hién vi dién tir truyén qua do phén gii cao cho thay cac
hat nano Si (SiNPs, 4-10 nm) bam trén bé mit cia cac day nano Si, dong vai tro 1a cac trung tam phat quang hoat dong, phat
xa & khoang ~700 nm (~1,7 eV). Pang cha y, cic SiNPs thé hién sy co rat mang tinh thé dang ké, twong (mg vé6i ing suét
nén tir 8—12 GPa, ting 1én khi kich thudc hat giam. Nhitng img suit nay gay ra su dich chuyén do trong phat xa, chéng lai sy
dich chuyén xanh do giam ham lugng tir. Cac phép tinh 1y thuyet ham mat d¢ (DFT) dua trén nguyén ly dau tién x4c nhan
dinh lugng sy tuong tac nay gilra giam ham lugng tir va sy dleu chinh khe nang luong do tmg sudt gdy ra, tai tao chinh xac
hién tuong phat quang quan sat dugc. Nghién ciru nay cung cap nhitng hiéu biét co ban vé vai trd cua g suat ndi tai trong
céc cdu tric nano Si va néu bat mot con dudng mai dé thiét ké cac tinh chat quang hoc ciia chiing cho cac thiét bi quang dién
tr phat xa mau do.

Tir khoa: nano si, phdt quang, trng sudt nén.

Abstract:

We demonstrate intense deep-red photoluminescence from silicon (Si) nanostructures fabricated via metal-assisted
chemical etching (MACE). High-resolution transmission electron microscopy (HR-TEM) reveals that Si nanoparticles
(SiNPs, 4-10 nm) attached to the surface of Si nanowires serve as active photoluminescent centers, emitting at approximately
700 nm (~1.7 eV). Notably, the SiNPs exhibit significant lattice contraction, corresponding to a compressive stress of §—12
GPa, which increases with decreasing particle size. These stresses induce a redshift in the emission, counteracting the
blueshift caused by quantum confinement. First-principles density functional theory (DFT) calculations quantitatively
confirm this interplay between quantum confinement and stress-induced bandgap modulation, accurately reproducing the
observed photoluminescence phenomenon. This study provides fundamental insights into the role of intrinsic stress in Si
nanostructures and highlights a novel pathway for engineering their optical properties for red-emitting optoelectronic devices.

Keywords: si nano, photoluminescence, compressive stress.

I. GIOI THIEU ché vén c6 cua dién tir dya trén Si thong thuong
[2]. Do do, su chu y nghién ctru dang ké da duoc
hudng dén viéc phat trién cac kién triic quang dién
tor dya trén Si mdi; tuy nhién, viéc hién thuc hoa
cac thiét bi phat sang hoan toan bang Si hiéu qua
cao van 1a mot thach thirc 16n. Viéc phat hién ra
hién tuong phat quang d6 ¢ nhiét d phong tur Si
xbp cua Gido su L. T. Canham va cac cong sy [3]
da khoi lai sy quan tam dén viéc theo dudi cac vat
lidu va thiét bi quang dién tir trong thich véi Si.
Sau budc dot pha nay, tién bd dang ké d3 dat duoc
trong viéc ché tao didt phat quang Si (LED) [4,5].
Dic biét, cac méi ndi di thé dugc hinh thanh gitta
Si tinh the loai n va céc 16p Si xop da ching minh
hiéu suat LED duoc ning cao v6i hiéu suit luong
tir bén ngoai dugc cai thién. Gan day hon, cac moi
nbi di thé bao gdm cac polyme dan dién va Si xp

Su théng tri cia silicon (Si) trong dién tir hién
dai c6 thé dugc quy cho tinh twong thich voi méi
truong, sy ddi dao trong tu nhién, tinh 6n dinh héa
hoc, d tinh khiét cao c¢ thé dat dugc va do dan
dién co thé diéu chinh duoc. Ngoai ra, viéc dé
dang tao ra ca chat ban dan loai p va loai n ctia Si
da cho phép san xudt thiét bi dién tir quy mé 16n,
tiét kiém chi phi. Tuy nhién, vi¢c thu nho lién tuc
cac linh kién dién tir va toc do phét trién cong
ngh¢ nhanh chong da day cac cong ngh¢ dya trén
Si dén gi6i han vat 1y va hiéu sudt co ban cua
chung. Su két hop giira photon va electron trong
mot thiét bi Si s& khic phuc dugc nhing trd ngai
nay [1]. Viéc tich hop photon va electron trong
moét nén tang Si duy nhat da duoc dé xuat nhu mot
chién Iugce day hira hen dé khac phuc nhiing han
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da duogc nghién ctru cho cac img dung xu Iy nudce
thai, trong d6 ciu trac polyme/Si x6p lai hoat
dong nhu moét cuc duong dién quang xtc tac [6].

Vi cac dic tinh gian tiép cua Si khdi van & quy
mo6 nano [7-10], nén nhin chung khéng thé mong
doi sy phat xa anh sang hiéu qua. Tuy nhién, sy
giam ham céc cidp electron-15 trong (e-h) trong
kich thudc hitu han cho phép tai két hop birc xa
khong phonon nhd sy lan truyén cta cac ham
song mang dién. Co ché do giam hdm nay tao ra
mot dai quang phat quang mau doé-vang dich
chuyén dan vé phia mau xanh lam khi kich thugc
tinh thé giam, thuong duoc goi 1a dai S [3]. Ngoai
ra, mot dai phat xa mau xanh luc, thuong thé hién
thanh phan suy giam nhanh hon, da duoc bao cao
thuong xuyén va dugc ky hiéu l1a dai F.

Trong mot s6 cu triic nano Si nhét dinh, dai F
duogc cho 1a do cac chuyén doi dién tur truc tiép
gitta cac diém I-T cia vung Brillouin [11,12].
Pic diém phat xa ton tai ngan nay trong pho
quang phat quang (PL) d3 duoc quan sat thiy tang
cuong khi kich thudce tinh thé nano giam [12], cho
thdy ngudn gbc cia nd tir sy thu gidn buc xa
khong phonon ciia cac hat tai dién nong gan diém
I. Mit khac, mot s6 nghién ctru di lién két dai F
v6i sy hién dién cua cac trang thai lién quan dén
oxit [10,13—15]. Khi cac tinh thé nano Si dugc
bao boc trong mot 16p vo Si02 day, hiéu tmg giam
ham lugng tir trd nén khong déng ké va sy phu
thudc kich thudc dac trung cua phat xa bi triét ti€u
phan 16n [10]. Trong nhing truong hop nhu vy,
cac 15i Si tir dién bi nhiu loan bédi cac 16p bé mat
bi oxy hoa da dugc dé xuét 1a cic trung tAm phat
quang chinh. M6 hinh trang thai bé mit bi oxy hoa
nay c6 nhiing diém tuong déng dang chu y voi
cac phat xa dugc quan sat thiy trong silica xop
[13] va nhiing phat xa bi anh huédng manh bdi cac
khuyét tat cau trac [14,15].

Nguoc lai, phat xa dai S luon dugc lién két vai
su tai két hop birc xa gian tiép giira cac diém A-T
trong ving Brillouin cta Si tinh thé. Miac du di co
nhig tién bo dang ké trong viéc 1am séng t6 cac
co ché phat xa 4nh sang tir cac cu tric nano Si,
nhung van con nhiing khac biét gitta cac du doan
ly thuyet va quan sat thyc nghiém vé dai S. Cu
thé, cac mo hinh 1y thuyét c6 xu huéng danh gia
qua cao muirc A0 m¢ rong khe nang luong so véi
dir liéu thuc nghiém d6i voi cac tinh thé nano Si
siéu nho.

KHOA HQC VA CONG NGHE

Nghién ctru nay, cac dac tinh phat quang dai S
cua céc cau triic nano silicon (Si) dugc tong hop
thong qua phuong phap khic hoa hoc cé hd tro
kim loai (MACE) da dugc nghién ctru mét cach
c¢6 hé théng. Kinh hién vi dién ttr truyén qua do
phan giai cao (HR-TEM) di tiét 16 nhiéu hat nano
Si (SiNPs) duoc phan bé doc theo thanh cia céc
day nano silicon (SiNWs), dugc cho 1a dong gop
dang ké vao hién tuong phat quang manh mé duoc
quan sat thay. Trong khi sy dich chuyén vé phia
mau xanh lam trong phd phat quang thuong dugc
cho 1a do hiéu ung giam ham lugng tir, phén tich
ctia chiing t6i cho thiy rang Gmg sudt nén manh
bén trong cac hat nano Si—dugc chung minh
bang sy co rat mang tinh thé trong anh HR-
TEM—gay ra sy dich chuyén nguoc chiéu vé phia
mau dd cua dai phat xa. Su tuong tac gilta giam
ham luong tir va bién dang nén trong cac hat nano
Si nay da duoc phén tich sdu hon thong qua cac
phép tinh 1y thuyét ham mat do (DFT) dua trén
nguyén 1y dau tién, cung cap mot cach giai thich
toan dién cho cac quan sat thuc nghiém.

IL. THUC NGHIEM

Céac tAm wafer Si don tinh thé c6 dién tré sut
trong khoang 0,004 + 0,01 Q-cm-1 (Wacker,
buc), dinh huéng <100>, loai p, duoc pha tap
boron (B), da duoc sir dung. Pau tién, cic tdm
wafer Si dugc 1am sach, sau d6 ngam trong hon
hop dung dich HF (4,6 M) va AgNO; (30 mM)
trong 1 phut dé ling dong cac hat Ag trén bé mit.
O budc tiép theo, cac tim wafer di ling dong Ag
duoc rira trong hon hop dung dich HF (4,8 M) va
H202 (0,4 M) trong 90 phut dé tao thanh SiNWs.
Céac quy trinh ché tao twong tu co thé dugc tim
thdy ¢ nhimng noi khéc [6,16,17].

Hinh thai va cu trac tinh thé cua cac mau duoc
dic trung bang kinh hién vi dién tir quét phat xa
truong (FE-SEM), JEOL JSM-7600F, HRTEM,
FEI Tecnai G2 F20 va hinh anh bién d6i Fourier
nhanh (FFT). Phd quang phat quang (PL) duoc
ghi lai bang camera CCD SpectraPhysics, v6i do
phan giai 0,1 nm, dudi bude song kich thich song
lién tuc (cw) tia cuc tim (UV) & 325 nm va cong
suit kich thich 25 mW duoc kich hoat bi laser
He-Cd Kimmon.

Tinh toan 1y thuyét ham mat d6 (DFT) nguyén
Iy dau tién duoc thuc hién bing cach st dung gbi
Quantum Espresso [18,19]. Tuong tac trao doi-
tuong quan duge xir Iy bang cach sir dung phuong
phap xap xi gradient tong quat (GGA) trong so do
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Perdew—Burke—Emzerhof [20]. Dé cai thién mo
ta v€ cac trang thai kich thich, ching t61 déa bao
gom cac tuong tac Coulomb tai cho va gilta cac
vi tri bang cach st dung phuong phép Hubbard
mo rong, dugc goi la phép tinh DFT+U+V
[21,22].
IIL. KET QUA VA THAO LUAN

Hinh 1 trinh bay anh hién vi dién tir quét (SEM)
nhin tir trén xudng (a) va nhin tir bén canh (b) cia
cac day nano Si duoc ché tao bang phuong phép
khéc hoa hoc ¢6 sy hd trg cua kim loai. Do vai trd
XUc tic clia cic hat nano Ag, cac vung Si tiép xtic
truc tiép voi Ag bi khic wu tién, trong khi cac ving
khong tiép xtc van con, dan dén sy hinh thanh cac
day nano Si thang dtng. Cac day nano thu dugc c6
hinh thai dong nhat véi duong kinh trung binh
trong khoang 100—200 nm. Pho quang phat quang
(PL) tiéu biéu cia cac mau duge diéu ché duoc thé
hién trong Hinh 1(c), hién thi mot dai phat xa rong
duy nhét tap trung & ving mau do véi budc song
khoang 720 nm (~1,7 eV). Hinh thai va céac dac
diém céu tric ciia cac ddy nano Si da dugc kiém
tra chi tiét hon bang kinh hién vi dién tir truyén qua
do phén giai cao (HR-TEM).

Hinh 1(d) trinh bay anh HR-TEM ciia bé mat
SiNW, cho thay su hién dién ctia nhidu SiNP. Mot
tinh thé nano Si tiéu biéu va mau FFT tuong (mg

ctia n6 duoc hién thi trong Hinh 1(e) va 1(f) twong
mg. Khoang cach mang tinh thé do duoc ctia mat
phang (111), di11 = 2,98 A, nho hon dang ké so
v6i silicon tinh thé khéi (do = 3,135 A), cho thay
su hién dién cua tng sudt nén trong SiNP. Phan
tich nhiéu xa trong Hinh 1(f) xac nhan rang cac
van mang tinh thé quan sat dugc twong tng véi
cac mat phang tinh thé hoc (111) cua Si.

Hinh 2 trinh bay phd PL cua SINW duoc ché
tao bang phuong phap MACE (dudng chim do).
Céac chim chong 1én nhau twong tmg véi vi tri
dinh PL dugc bao cdo trong Tai liéu tham khao
[23-29], v6i cac thanh 16i dugc wde tinh tir do
rong toan phﬁn 6 muc mdt nira cuc dai cua cac
pho twong tmg. Nhu d quan sat, hdu hét cac dinh
PL duoc bdo cdo déu tap trung xung quanh 1,7
eV, gan tring khép véi nang luong phét xa thu
duogc trong nghién ctru nay. Quan sat nhat quan
nay trong nhiéu bao cdo dit ra mot cau hoi quan
trong vé ngudn gdc co ban va co ché tiém an chiu
trach nhi¢ém cho hanh vi phat xa dac trung nay.

N T O

Hinh 1. (a) Hinh anh SEM nhin tir trén xuéng va (b) hinh anh SEM nhin tir bén canh
ciia cdc ddy nano silicon (SINWs) dwoc ché tao bang phirong phdp khdc héa hoc ¢é
sw hé tro cia kim loai. (c) Phé quang phdt quang (PL) dién hinh ciia SiNWs, cho
thdy mét dinh phdt xa rong trong viing mau do. (d) Hinh anh kinh hién vi dién tir
truyén qua dé phan gidi cao (HR-TEM) ciia thanh SiNW cho thdy nhiéu hat nano
silicon (SiNPs) dwoc hinh thanh trén bé mdt. (e) Hinh anh phéng dai ciia mot SiNP
riéng 1é va (f) mdu bién doi Fourier nhanh (FFT) twong g cia né. Khodng cdch
mang tinh thé giam diir = 2,98 A dwoc xdac dinh cho tinh thé nano Si (SiNC), cho
thdy suw co rit mang tinh thé do bién dang nén.
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Hinh 2. Phé quang phdt quang (PL) cua cac
day nano silicon (SiNWs) dwoc diéu ché bang
phwong phdp khéc héa hoc ¢é hé tro kim logi

(MACE) (dwong cham do). Céc diém dir liéu

cho”‘ng 1én nhau thé hién vi tri dinh PL dwoc
bao cao trong Tai liéu tham khao [23-29], voi

cdc thanh 16i twong irng dwoc wée tinh tir do
rong toan phdn o muwc mot niwva cyc dai cua
méi phé PL.

Do duong kinh trung binh cua cac SINW dugce
di€éu ché nam trong khoang 100-200 nm—I1én
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hon dang ké so v6i ban kinh Bohr cua exciton
trong Si khéi—suy tai két hop birc xa khong
phonon cua cac cip electron-16 tréng (e—h) duogc
du kién 1a khong dang ké ¢ nhiét d6 phong. Tuy
nhién, trong nghién ctru hién tai, mot phat xa anh
sang dé manh tdp trung & khoang 720 nm (~1,7
eV), twong tmg véi dai S, dd duoc quan sat thay
mdt cach nhit quan. Hanh vi quang hoc dic trung
nay duoc cho la do SiNP, trong d6 sy giam ham
lugng tir cua cac hat mang dién tich dugc tao ra
boi anh sang trong cac vung kich thudc nano lam
tang hiéu qua tai két hop birc xa. Nhu dugc tiét 10
trong hinh anh HR-TEM, nhiéu SiNP duogc phan
b6 doc theo cac thanh bén ctia SINW. Cac quan
sat tuong tu da dugc bao cao bdi Ghosh et al.[23],
nhitng nguoi da xac dinh cac SiNP c¢6 hinh dang
tly ¥ voi su phan bd kich thuée rong, twong tng
v6i dién tich mit cat ngang trung binh dao dong
tir khoang 38 nm? dén 57 nm>. Tuy nhién, su hi¢n
dién don thuan ciia cac hat nano Si phan bd khong
déu trén bé mat day nano Si khong thé giai thich
day du dinh phat xa duoc quan sat thy lién tuc
gan 1,7 eV. Do d6, mdi twong quan chi tiét giira
cac ddc diém cau tric cta cac hat nano Si ndy va
phé quang phat quang cia chiing da dugc nghién
ctru thém.

.' HRTEM analysis data

15 20 25 30

D (nm)

Hinh 3. Méi twong quan gitka g sudt nén va kich thiede ciia cdc hat nano silicon (SiNPs). Két qua
cho thay wng suat nén tang theo kich thuoc khi dwong kinh cua SiNP giam.

Khoéng cach mang tinh thé ctia cac mit phang
(111) (d111) dbi véi cac SiNP duge chon, duogc
xac dinh tr phan tich HR-TEM, duoc tom tat
trong Hinh 3. Cac phép do HR-TEM chi tiét va

quy trinh phan tich dugc cung cip trong Thong
tin bd sung. Nhu dugc hién thi, cac gia tri di11 do
duogc giam tir khoang 3,12 A xuéng 2,90 A khi
kich thudc SINP giam tir 20 nm xuéng 4 nm. Sy
co rat mang tinh thé c6 hé théng nay cung cép
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bang chimg truc tiép va thuyét phuc vé sy hién
dién cua ung suat nén dang ké von co trong céc
SiNP.

Néu strc ciang bé mit 1 yéu t6 dong gop duy
nhat, tng sudt nén du kién sé ty 1& nghich véi dién
tich bé mit cua cac hat nano silicon (SiNP). Gia
str cac SiNP c¢6 hinh cau gan dang, diéu nay ngu
¥ rang ing suét nén s& ty 1& nghich véi duong kinh
hat (c ~ 1/D). Mt khac, Gmg suét ciing lién quan
dén mo6 dun Young (E) va bién dang mang tinh
thé € theo mdi quan hé o = ¢E. St dung mé dun
Young cua Si doc theo huéng (111) (E = 169
GPa) [30] va cac gia tri bién dang thu duoc tir
phan tich khoang cach mang tinh thé HR-TEM,
{rmg suit nén don tryc trong mit phang (111) duoc
wdc tinh 1 khoang 12 GPa dbi véi SiNP c6 dudng
kinh 4-6 nm. Ung suit nay du kién s& ting hon
nira khi kich thudc hat giam. Puong cong mau do
trong Hinh 3 biéu thi sy phi hop véi dit liéu thue
nghiém dya trén mbi quan hé thyc nghiém:

a
di11 =do + o

Trong d6 do = 3,135 A 1a khoang cich mang
tinh thé cua Si tinh thé khdi trong mit phang
(111), a 1a hang s6 phu hop va D 1a dudng kinh
cta tinh thé nano.

Tuy nhién, sy hién di¢n cua ung suét nén trong
SiNPs cling da dugc bdo cdo trong mot s6 hé
thong twong tu, chiang han nhu cac hat nano
silicon dugc nhung trong ma tran silica vé dinh
hinh [31]. Mic du c6 nhiing quan sat nay, anh
huong truc tiép cua tmg sudt nhu vay déi voi cac
tinh chat quang hoc—dgc biét 1a dbi véi s dich
chuyén quang phd cua quang phat quang—van
chua duoc xac dinh day du. Dé hiéu sdu hon vé
cac phat hién thuc nghiém, cac phép tinh DFT
nguyén 1y dau tién da dugc tién hanh dé 1am sang
t6 tac dong cua tng sudt nén 1én cdu trac dién tur
va cac chuyén doi quang hoc ctia SiNPs.

Strain l%
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Hinh 4. Nang luong PL la ham cua dwong kinh (dudi) cua cdac hat nano Si (trdi) tie cac thi nghiém doi
véi Si xp (vong tron, tham khdao [32]), tinh thé nano Si (hinh vuéng, tham khdo [32]; hinh tam gidc,
tham khao [33]) va tir cdc phép tinh lién két chdt ché lan cdn thir ba trude do (dwong lién nét, tham

khdo [34]) va thé  gia (duong nét dirt, tham khao [35]). Khoang cach vung cam (phai) la ham ciia cdc

bién dang (trén) ciia Si —

Tro lai Hinh 3, hﬁng ) mang cua cac hat nano
Si giam dan khi kich thudc hat giam, bat dau tir
din = 3,12 A, twong Gng v6i duong kinh hat
khoang 20 nm. Pdi véi cac tinh thé nano nhé nhat
c¢6 dudng kinh 4 nm, bién dang mang tuong tng
dugc udce tinh 1a € = 5%. Trong cac phép tinh ly

khéi trong phép tinh DET+UV ciia chiing t6i.

thuyét ham mat do (DFT), hing s6 mang duoc
gidm mot cach c6 hé thong theo tirng budc tang
1% bién dang. D6i voi mdi trang thai bién dang,
cac tham s6 U va V ty nhat quan duogc tinh toan
va sau d6 duoc st dung dé tinh toan cau truc dai
dién tur, cho phep xac dinh khoang cach dai phu
thudc vao bién dang ctia cac tinh thé nano Si.
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Hinh 4 trinh bay khoang cach dai dugc tinh
toan cua silicon khoi lugng 16n nhu mot ham cua
bién dang duoc 4p dung (trén cung, bén phai)
trong khudn khé DFT+U+V, cung véi nang luong
quang phat quang (PL) dugc do bang thuc nghiém
cta cac hat nano Si nhu mdt ham cua dudng kinh
(duoi cung, bén trai). D liéu thuc nghiém bao
goém Si x0p (vong tron) [32], tinh thé nano Si
(hinh vuéng) [32] va tinh thé nano Si (hinh tam
giac) [33], trong khi két qua ly thuyet tor cac
nghién ctru trude ddy dugc hién thi bang cach st
dung cac phép tinh lién két chit ché 1an can tha
ba (duong lién nét) [34] va gia thé (dudng nét dit)
[35]. Hai hiéu ung canh tranh rd rang: (1) bién
dang nén lam giam khe hé nang luong cua Si,
trong khi (2) gidm duong kinh SiNP lam tdng khe
ho niang luong do giam ham lugng ta. Ung suét
nén lam dich chuyén khe hé ning lugng xubng
mot cach hiéu qua, bu dap mot phan cho su dich
chuyén mau xanh lam do giam ham luong tir gy
ra. Sy tuong tac gitra hai yéu t6 nay thiét lap mot
su can bang tinh té quyet dinh sy phat xa quang
hoc ctia SINP. Co ché nay giai thich nhat quan
quan sat thuyc nghiém cua chung t6i, trong dé
quang phat quang tdp trung & khoang 720 nm
(~1,7 eV).

IV.KET LUAN

Toém lai, hién tugng phat quang cua cac day
nano silicon (SiNWs) dugc cho 1a do sy hién dién
ctia cac hat nano silicon (SiNPs) trén bé mit cua
ching, nhu di dugc tiét 1 qua quan sat HR-TEM.
Su giam khoang cach mang tinh thé (d111) cta
SiNPs da duoc xac dinh, cho théy su hién dién cua
g suat nén dang ké bén trong cac tinh thé nano.
Str dung md dun Young cua Si (E = 169 GPa),
g suat nén duoc udc tinh nim trong khoang 8—
12 GPa, tang 1én khi kich thudc tinh thé giam.
Trong khi sy giam ham lugng tir bén trong SiNPs
dan dén sy mo rong khe nang luong, img suat nén
lai 1am dich chuyén khe ning luong xudng. Su
xuét hién dong thoi cua hai hiéu ung canh tranh
nay chi phdi su phat xa dich chuyén do dic trung
cua vét liéu. Nhing phat hién nay cung cap cai
nhin siu sic vé sy khac biét thuong thiy gila cac
phép do thuc nghiém va du doén ly thuyet Ve su
m¢& rong khe ndng luong dién tir trong cau tric
nano Si.
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XU HUONG AP DUNG CAC TIEU CHUAN CONG BO THONG TIN MOI TRUONG,
XA HQI VA QUAN TRI (ESG) TREN THE GIOI

Nguyén Thi Anh Phuong”
Khoa Kinh té

*Email: phuongnta@vui.edu.vn

Tém tit:

Nghién ciru nay tim hiéu vé cac tiéu chuan cong b thong tin moi truong, xa hoi va quan tri phd bién trén thé gidi ciing
nhu viée dp dung cua céc tiéu chuin nay tai cac qudc gia nhu Béc My, Chéu Au, Chéu A,...Bang phuong phap nghién ctru
téng quan tai liéu, nghién ctru da phat hién Lién minh Chau Au dang din dau véi viéc ban hanh cac quy dinh toan dién nhu
Chi thi bao céo phat trién bén virng doanh nghiép (CSRD) va Chi thi thim dinh tinh bén viing ctia doanh nghiép (CSDDD),
véi tac dong lan toa trén toan thé gisi. Nguoc lai, Hoa Ky lai thé hién mot birc tranh phan manh hon, tao nén mot murc do bat
dinh nhat dinh. Trong khi d6, cac thi truong Chau A - Thai Binh Duong nhu Nhat Béan, Singapore va Malaysia,... dang ap
dung khung ESG véi toc d6 khac nhau, thuong diéu chinh theo tiéu chuan qudc t& nhung van phi hop véi uu tién dia phuong.

Tir khéa: Cong bé thong tin ESG, ESG, tiéu chudn ESG.

Abstract:

This study examines the prevalent global Environmental, Social, and Governance (ESG) disclosure standards and their
application across regions such as North America, Europe, and Asia. Employing a literature review approach, the research
reveals that the European Union is taking the lead by enacting comprehensive regulations such as the Corporate Sustainability
Reporting Directive (CSRD) and the Corporate Sustainability Due Diligence Directive (CSDDD), which exert significant
spillover effects worldwide. Conversely, the United States presents a more fragmented regulatory landscape, resulting in a
certain degree of uncertainty. Meanwhile, Asia-Pacific markets such as Japan, Singapore, and Malaysia are adopting ESG

frameworks at varying paces, typically aligning with international standards while accommodating local priorities.

Keywords: ESG disclosure, ESG, ESG standards.

1. GIOI THIEU

Trong bdi canh bién d6i khi hau, suy thoai méi
trudng va cc van dé xa hoi ngdy cang gia ting,
moi truong, xa hoi va quan tri (Environmental,
Social and Governance — ESG) da tré thanh mdt
xu hudng chu dao va dugc thira nhén rong rai nhu
mdt khuon khd quan trong trong quan tri va danh
gi4 hoat dong doanh nghiép [1, 2]. ESG khong chi
hd tro cac bén lién quan do luong mirc dd bén viing
ctia tO chtrc ma con ngdy cang trd thanh yéu cau tat
yéu khi nguoi tiéu ding, ngudi lao dong va nha dau
tu gia ting ky vong d6i véi trach nhiém xa hoi va
mdi trudng cia doanh nghiép [3, 4].

Xuét phat tir bdi canh d6, nghién ctru ndy nham
phan tich va so sanh céc tiéu chuan cong bd thong
tin ESG dang duogc ap dung trén thé gidi, dong
thoi 1am 16 xu hudng trién khai ESG tai cac khu
vue kinh té 16n va ham y déi v6i Viét Nam.

Nghién ciru str dung phuwong phép tong quan
va phan tich tai liéu thir cip két hop véi phuong
phép so sanh cac khung ti€u chuian ESG theo
pham vi ap dung, tinh chat bat budc va nodi dung
cong bd. Két qua nghién ctru cho thay Lién minh

Chau Au dang giit vai tro dan dét véi cac quy dinh
mang tinh phap Iy cao nhu Chi thi bao cao phat
trién bén viing doanh nghiép (CSRD) va Chi thi
thdim dinh tinh bén ving cua doanh nghiép
(CSDDD), trong khi Hoa Ky c6 cach tiép cén
phan manh hon, con khu vyc Chau A dang ching
kién sy gia ting nhanh chéng trong viéc ap dung
ESG theo hudéng hoi tu chuan muc quéc té, dac
biét xoay quanh cac tiéu chuin cua Hoi dong
Chuan muc Bén vimg Qudc té (ISSB).

Nghién ctru dong gop bang cach hé thong hoa
buc tranh toan cau veé tiéu chuan cong bb ESG,
qua d6 cung cip co s¢ khoa hoc cho viéc hoan
thién khung coéng bd thong tin ESG phu hop voi
diéu kién va 16 trinh phat trién ctia Viét Nam.

2. NOQI DUNG NGHIEN CUU
2.1. ESG la gi?

Moi truong, Xa hoi va Quan tri (ESG) 1a mot
khuon kho nhidu mit duoc str dung dé danh gia
cach cac doanh nghiép hoat dong trén céac khia
canh bén virng va dao dtrc. ESG nhu mot chuin
muyc dé danh gia rai ro va co hoi trong cac linh
vuc...
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Céc tiéu chuan ESG thuong bao gdm mot loat
cac chi dé. Hinh 1 minh hoa cac khia canh ma
cong ty co thé bao céo trong khudn khd ESG, lam
noi bat cach cac doanh nghiép danh gia tic dong
ciia doanh nghiép d6i voi sy bén viing moi
truong, trach nhi¢m x3 hoi va quan tri doanh
nghiép. Cac tiéu chuén déng vai tro 1a chuin myc
dé danh gia rui ro va co hoi trong céc linh vuc,
huéng dan cac cong ty ap dung chién lugc ESG
toan dién:

Tiéu chuin moi trudng: Giai quyét cac van dé
lién quan dén tinh bén vimg cua moi truong,
chéng han nhu luong khi thai carbon, hi¢u qua st

dung nang luong, kiém soat 6 nhiém, bao ton tai
nguyén va bao ton da dang sinh hoc.

Tiéu chuan xa hoi: Tap trung vao cac khia canh
trach nhiém x4 hoi, bao gdm quyén ciia ngudi lao
dong, quyén con ngudi, tinh da dang va hoa nhap,
su tham gia cua cong dong, bao vé ngudi tiéu
dung va an toan san pham.

Tiéu chuan quan tri: Lién quan dén co céu,
chinh séach va thong I¢ quan tri doanh nghiép, bao
g6m thanh phan hoi dong quan tri, lvong thuong
cho giam ddc diéu hanh, tinh minh bach, trach
nhiém gidi trinh, quan ly rui ro va dao duc trong

lanh dao.
O O
A
Méi trudng Xa hoi Quan tri
S dyng ndng hreng tiét logm Luong oing bang va &0 = Quan trj doanh nghwép
va hidu qua s0ng *  Quinlyrdiro
& |LIJ an dol khi hju Co hoi dugre tuyin dung . Sif twén thd
chng bang . Thac hanh kinh doanh cd
Lei ich nhan wén 190 A
Sdre khde va an taan noi > Trénh xung ddt igi ict
Gadm Ium I»h l‘ rbon W vic . Tinh li&m chinh va mint
C i tac chudi cung Ung bach trong ké todr
¢O trach nhidm
Tuén thu luat lso ddng

Hinh 1. Khung chung ESG — 3 tru cot cua ESG

2.2. Cac khudn khd ESG trén thé giéi

Bio cdo ESG duoc thic day boi nhiéu khung
khac nhau, mdi khung déu duoc thiét ké dé nang
cao tinh nhét quén, kha nang so sanh va do tin cay
clia cac cong bd. Cac hudng dan nay dong vai tro
quan trong gitp cac doanh nghi¢p vuot qua kho
khan trong viéc lap bao cdo ESG va dam bao cac
bén lién quan co6 thé dua ra quyét dinh dua trén
céc tidu chi dugc chip nhan. Cac m6 hinh bao cao
ESG tép trung vao cac nguyén tac va nhiing van
dé quan trong nhu cach cau tric va thu thép dir
liéu. Dudi day, mot sé6 khung bao cao ESG phd
bién trén thé giGi:

Séang kién Bao cdo Toan Cau (GRI) [12]: Sang
kién béo céo toan cau (GRI) 1a mot khung bao cdo
ESG dugc cong nhan rong rai, dugc st dung bdi
73% trong s& 250 cong ty 16n nhét thé gidi. Cac
tiéu chuan cua GRI tip trung vao tac dong kinh
t&, mdi truong va xa hoi ciia mot cong ty lién quan
dén phat trién bén ving, thu hat sy quan tAm cta
nhiéu bén lién quan.

Uy ban Tiéu chuén bén vimg qudc té (ISSB)
[14]: Ti€u chuan nay la mot khung béo cdo ESG

moéi duge thanh 1ap, hop nhit Quy béo cio gia tri
(VRF) va Uy ban tiéu chuan cong bd khi hau
(CDSB). Bugc quan 1y bai Quy IFRS, ISSB giai
quyét nhu ciu thong tin bén viing cua céc thi
truong von, lién két bao cao ESG voi cac tiéu
chuan tai chinh. ISSB gan day da cong b hai tiéu
chuan vé bén virng va khi hu toan cau, bao gdém
IFRS S1 Yéu cau chung vé tiét 16 thong tin tai
chinh lién quan dén bén viing va IFRS S2 tiét 16
thong tin lién quan dén khi hau vao thiang 6 nim
2023. IFRS S2 4p dung cho cac ky bao cdo hang
nam bat dau tir ngay I thang 1 nam 2024. TFRS
S2 tich hop va phat trlen dua trén cac khuyén nghi
ctia Nhom dic trach vé cong bd thong tin tai chinh
lién quan dén khi hau (TCFD) va két hop céac yéu
cau cong bd thong tin theo nganh duoc rat ra tir
cac Chuan muc SASB.

Chi thi Bao c4o Phat trién bén viing (CSRD)
[11]: Chi thi bao cdo phat trién bén viing (CSRD)
ciia EU 1a mot khung bao céao ESG tién tién cho
cac doanh nghiép EU, thay thé chi thi bao c4o phi
tai chinh (NFRD). CSRD thiét 1ap co sé cho bao
c4o bén viing, yéu ciu tuan thu cac Tiéu chuin
bo c4o phat trién bén virng cia Chau Au (ESRS).
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Chi thi nay duogc thiét ké cho nhiéu nganh cong
nghiép, bao gém san xuAt, nang lugng, dich vu tai
chinh va nhiéu nganh khac, dam bao céc tiét 16
ESG tiéu chuén va toan dién. CSRD yéu cau cac
cong ty béo cao vé chudi cung img quoc té. Vao
thang 7 nam 2023, Uy ban Chau Au di théng qua
cac Tiéu chuan bao céo phat trién bén vimg cua
Chau Au (ESRS) bao gdm day du cac van dé moi
truong, xa hoi va quan tri, bao g6m bién ddi khi
hau, da dang sinh hoc va nhan quyén.

Luc luong dic nhiém vé cong khai tai chinh
lién quan dén khi hau (TCFD)[10]: Pugc thanh
1ap boi Ban 6 on dinh tai chinh (FSB), Luc luong
dac nhiém vé cong khai tai chinh lién quan den
khi hau (TCFD) phat trién cac khuyén nghi tiét 16
thong tin tai chinh lién quan dén khi hau. TCFD
tap trung vao quan tri, chién luoc, quan 1y rui ro
va cac chi sb va myc tiéu, giup cac cong ty va nha
dau tu hiéu 5 cac tic dong tai chinh cua cac van
dé lién quan dén khi hau. Sau khi tiéu chuan ISSB
dugc cong bd, cong viéc cua TCFD hoan thanh,

KHOA HQC VA CONG NGHE

nhung cac khuyén nghi cuia TCFD van c6 san dé
su dung.

Hoi ddng chuan muyc ké toan bén viing (SASB)
[13]: Hoi ddng cung cdp cac tiéu chuén toan cau
dé tiét 16 thong tin bén viing vé tai chinh. Hién
thudc Quy IFRS, céc tiéu chudn SASB két ni cac
doanh nghiép va nha dau tu véi cac tac dong tai
chinh ddi v6i van dé bén vimg. Bao phi1 77 nganh
cong nghiép trong 11 danh muc, cac tiéu chuan
SASB cung cip mot cong cu thuc té dé thuc hién
cac khung duya trén nguyén tic.

Hiép udc toan cau cua Lién Hop Qubc [16]:
Cung cap mot khung chinh sach dé to chuc va
phat trién cac chién lugc bén ving doanh
nghiép nhdm hd trg 17 muc tiéu phat trién bén
vitng cua Lién Hop Qudc (SDGs). Cac muc tiéu
nay la mét bo tiéu chuén va 1a 101 kéu g0i toan
ciu do Lién Hop Qubc dé ra nam 2015
trong Chuong trinh nghi sy 2030, nham huéng
dén x6a d6i giam nghéo, bao vé hanh tinh va
ddm bdo moi nguodi dan dugc hudng hoa binh
va thinh vuong vao nam 2030.

Bdng 1. Cdc tiéu chudn céng bé thong tin ESG phé bién

Tiew | oy |ISSB-IFRS | pp | TCFD | SASB | IIRC | SDGs
chuan S1va S2
Sén Luc dong Hoi
2 2ore Uy ban tiéu | Lién minh | lugng dac i dong Lién
To6 kién bao 2 1A A 2 SRR chuan .S
. , \ chuan bén Chau Au | nhiém tai : | baocéo Hop
chirc | cao toan ~ , , | mucké b«
A viing (EU) chinh khi < 1A | tichhop Qudc
cau N toan bén
hau N quoc té
viing
C6 tinh Cung | Khong
, , , hé.p l}', cép 77 pha1 1a
Phé bién | Hopnhattr | P™P Y | Tap trung | 5P 77 | b6 chi
£ \ cao nhat; 2 22 | b0 chi so o .
< nhat SASB va Lo1oA bién doi n tiéu do Pinh
biac . 2 bat budc 1A chuyén . .
£ toan cau | IIRC; dang .. | khihau n luong hudng
diém L. N DN ngoai ~ bi¢t cho . "
ndi va tai tro thanh EU phai (da duoc m chi tiét, chién
bat VN 65% "nén tang c()np bé tich hop nod ngh mala | lugc toan
- DNst | chung"toan | o7& vao IFRS | "€ khuon ciu
X tac dong cong 2
dung cau X o S2) i kho
chuoi gia nghlep neuvén
tri cu thé guy
tac
Tac Ruirovaco | Tuan th}i Quén, tri, Th()r}g Két noi 17 muc
dong hoi tai chinh | tiéu chuan chién tin bén | thong tin | tiéu lén
N kinh te, lién quan béo cao luoc, viing ¢6 | tai chinh giai
No1 s Je A A ~ 5 , , A \ . X
dung moi dén bén bén viing quanly | tac dong | va phi quyeét
truong, | virng va khi Chau Au rai ro va | tai chinh | tai chinh | cac thach
xa hoi hau (ESRS) cac chi trong trong | thirc toan
doi voi trén toan so/muc | yéu theo | mdt bdo cau
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Tiew | qpy |ISSB-TFRS | GrD | TCFD | sAsB | IIRC | SDGs
chuin S1va S2
cac bén chudi cung | tiéu vé tung cao (nghéo
lién ung khi hau nganh thong doi, khi
quan cu thé nhat hép, binh
(Trong dang...)
yeu kép)
Dang dan bit Tu thng
N N Tu dinh
Ty bqoc tal . neuyen nguyén hudn
Tinh | nguyén | nhi€uquoc | Batbudc ¢ | (Khuyén guye Tu ne
X . . (da tich R chién
chat gia EU nghi X nguyén .
. 2 hop vao lugc phat
(Singapore, chuan 20
s ISSB) trién bén
Malaysia...) muc) -
viing

(Nguon tdc gid tw tong hop)
3. KET QUA VA THAO LUAN

Trong bdi canh ESG ngay cang tré thanh try
cot trong quan tri doanh nghiép va thi trudng von
toan cau, cac qudc gia va khu vuc phéap 1y dang
chuyén manh tir dinh hudng tu nguyén sang
khuon khd cong b thong tin mang tinh bét budc.
Xu huéng ndy phan anh nd lyc hai hoa hoa tiéu
chuén, gia ting tinh minh bach va nang cao trach
nhi¢m gidi trinh cia doanh nghiép trudc cac rui ro
moi truong, xa hoi va quan tri. Trén co so do,
phan tiép theo trinh bay khai quat thuc tién ap
dung va tlen trinh hoan thién khung phap 1y ESG
tai mot s6 nén kinh té tiéu biéu trén thé gioi.

Tai Hoa Ky, Quy dinh vé cong b thong tin
lién quan dén khi hau duoc Uy ban Chimg khoan
va Giao dich Hoa Ky (SEC) cho dgi tur 1au da
dugc thong qua vao ngay 6 thang 3 nam 2024,
danh dau mot thot diém quan trong d6i vai cac
cong ty niém yét. Tuy nhién, chua day mot thang
sau, vi¢c thuc thi quy dinh nay da bi tam dung sau
cac vu kién tir 25 tiéu bang va cac to chirc khac.
Trong khi d6, cac tiéu bang nhu California da c6
nhitng hanh dong riéng. Dy kién c6 hiéu luc vao
nam 2026, cac du luat SB253 va SB261 quy dinh
viéc cong khai thong tin vé luong khi thai va bao
c4o rui ro khi hau ddi véi cac cong ty 16n thude
khu vuc cong va tu nhan hoat dong kinh doanh tai
California, cho dén nay, cac toa an di giit nguyén
hiéu luc ctia quy dinh nay. Cac tiéu bang khac nhu
New York va Illinois cting dang thuc day cac du
luat tap trung vao khi hau, cho thiy dong luc ngay
cang tang & cép tiéu bang.

Tai Canada, Ngay 18 thang 12 nam 2024, Hoi
ddng Tiéu chuin Bén viing Canada (CSSB) da

ban hanh B§ tiéu chuan coéng bd thong tin bén
vitng Canada dau tién (CSDS1 va CSDS2), phu
hop véi cac tiéu chuan ISSB toan cau. CSDS1 quy
dinh cac yéu cau chung vé cong bd thong tin tai
chinh quan trong lién quan dén tinh bén viing,
trong khi CSDS2 tap trung vao cac rui ro va co
ho1 quan trong lién quan dén khi hau. Hién tai, cac
tiéu chuan nay dugc cho phep ap dung tu nguyén,
danh dau mot bude tién quan trong trong nd luc
béo cdo bén virng ctia Canada.

O Chau Au: Nam nay 13 mot nam budc ngodt
trong linh vuc ESG toan ciu, ching ta di ching
kién syr gia ting manh mé cua cac quy dinh dot pha
¢6 hiéu lyc trén nhiéu khu vyc phap 1y. Di dau trong
lan song quy dinh nay 1a Chi thi bao céo bén ving
doanh nghi¢p (CSRD) cua Lién minh Chau Au
chua ting c6 tién 1¢ vé pham vi va tac dong, yéu cau
cong bd thong tin bén viing toan dién déi voi gan
50.000 cong ty; cac quy tic méi s& dugc ap dung
dAu tién cho nam tai chinh 2024 cta cac cong ty, v6i
cac bao cao duoc cong bd vao nam 2025.

O Trung Qudc: Sau qué trinh tham véan cong
chung, B Tai chinh (MOF) da hoan thi¢én Hudng
dan co ban vé cong bd thong tin bén viing cua
doanh nghiép vao thang 12 nam 2024, dua ra cac
yéu cau chung vé cong bd thong tin bén vitng cta
cic doanh nghiép Trung Qudc. Nhin chung,
huéng dan nay tudn theo khudn khd cong bd
thong tin cia Hoi dong tiéu chudn bén vimg Qudc
té (ISSB), yéu cau cac cong ty cong bd thong tin
lién quan dén quan tri, chién luge, quan 1y rai ro
va co hdi, cling nhu céc chi s6 va muc tiéu. Khéc
voi Tidu chuén ISSB chu yéu xem xét khia canh
trong yéu vé tai chinh, huong dan ctia MOF tuan
theo nguyén tac trong yeu kép, danh gia tac dong
cia ESG dén ca két qua tai chinh va két qua ESG
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cia doanh nghiép. Viéc ban hanh cac huéng dan
nay dugc xem la mot budc quan trong trong vi¢c
phat trién van hoa coéng bd thong tin & Trung
Qudc, boi vi né danh dau su khéi dau ké hoach
ctia MOF trong viéc ban hanh ca tiéu chuén chung
vé cong bd thong tin bén vimg ciia doanh nghiép
(dua trén IFRS S1) va tiéu chudn cong bd thong
tin lién quan dén khi hu (dva trén IFRS S2) vao
ndm 2027, dit nén tang cho viéc xdy dung h¢
thong cong bd thong tin bén vimg qudc gia vao
nam 2030.

Tai Han Qudc, Viéc ap dung ché do cong bd
thong tin ESG bt budc dua trén nén tang ISSB
sau ndm 2026. Tai Nhat Ban da cong bd dy thao
cac tiéu chudn béo céo bén viing bét budc dya trén
IFRS. Chinh phu Nhat Ban dé xuét yéu cau cong
b thong tin va xac minh dgc 1ap theo tiéu chuén
ISSB bat dau tir nam 2027. Tai Singapore, cling
da trién khai cong bd thong tin bat budc vé cac

van dé lién quan dén khi hau dua trén tiéu chuin
ISSB trudc tai khoa 2025. Bét budc cong bd khi
thai Nha kinh (Scope 3) va yéu cau xac minh han
dinh (limited assurance) cho Scope 1 va Scope 2
14n luot vao cac nam tai khoa 2026 va 2027.

O Thai Lan: Dya trén xu hudng toan cau, ciu
triac quy dinh tiém ning tai Thai Lan duoc xdy
dung xoay quanh yéu cau ap dung IFRS S1 & S2,
tap trung vao bon tru cot chién luoc: Quan tri
(Governance), Chién lugc (Strategy); Quan tri rai
ro (Risk Management), Chi s6 va Muc tiéu
(Metrics and Targets).

O Malaisia: Chinh thirc tung ra Khung bao cdo
bén vimg Qudc gia (NSRF) v61 muc tiéu ap dung
day du cac Tiéu chuin cong bd thong tin bén viing
cua IFRS (IFRS Sustainability Disclosure
Standards).

Minh hoa viéc ap dung quy dinh ESG trén thé gioi

Toan Canh Quy Pinh Bao Céao ESG Toan Cau

Chiu A Tién Phong & Todn Dign
Chi thi Béo cdo Bbs
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Tai Viét Nam, yéu cau cong bd cac thong tin
lién quan dén moi truong, xi hoi va quan tri
(ESG) da timg budc dugc thé ché hoa théng qua
Thong tu 96/2020/TT-BTC, trong d6 cac cong ty
niém yét phai trinh bay cac ndi dung vé moi
truong, nguoi lao dong, cong dong va quan tri
doanh nghi€p trong bdo cao thuong nién. Tuy
nhién, thuc tién cho thy viéc cong bd ESG van
con han ché do thiéu hé thong dir liéu, nguon Iuc
va hudng dan ky thuat. Trong bdi canh do, Viét
Nam dang tirng budc dinh hudng hai hoa véi cac
chudan myc qudc té nhu Global Reporting
Initiative (GRI), United Nations SDGs va céc ti€u
chuén cia International Sustainability Standards
Board (IFRS S1, IFRS S2).
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Hinh 2. Toan canh céng bé théng tin ESG trén thé gici
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Nhu vy, Cau chuyén ESG toan ciu ngay cang
dugc dinh hinh béi sy phan hoa 1o rét. Lién minh
Chéau Au dang dan dau véi viée ban hanh cac quy
dinh toan dién nhu chi thi bao cdo phat trién bén
vitng doanh nghiép (CSRD) va Chi thi thim dinh
tinh bén vimg cua doanh nghiép (CSDDD), véi
tac dong lan toa trén toan thé giéi. Nguoc lai, Hoa
Ky lai thé hién mét birc tranh phan manh hon, tao
nén mot mirc d6 bat dinh nhét dinh. Trong khi do,
céc thi truong Chau A - Thai Binh Duong nhu
Nhat Ban, Singapore va Malaysia, Viét Nam...
dang ap dung khung ESG véi toc do khac nhau,
thuong diéu chinh theo tiéu chuan qubc té nhung
van phu hgp vé6i uu tién dia phuong.
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4. KET LUAN

Nghién ctru cho thy cong bd thong tin ESG da
va dang trd thanh mot ciu phan khong thé tach roi
trong hé théng quan tri doanh nghiép va thi truong
tai chinh toan cau. Mic du ton tai nhiéu khung
tiéu chudn khac nhau v6i mirc do bat budc va
pham vi 4p dung khong ddng nhét, xu huéng
chung dang hudng t61 sy hoi tu quanh cac chuan
muyc quoc té, dic biét 1a bo tiéu chuan cua Hoi
ddng chuan muc bén viing qudc té (ISSB). Lién
minh Chau Au tiép tuc giit vai trd dan dit thong
qua cac quy dinh mang tinh phap ly cao nhu
CSRD va CSDDD, tao ra hi¢u ung lan téa manh
mé& dén cac nén kinh té khac, nhat 1a trong chudi
cung Ung toan cau. Trong khi d6, khu vuc Chau
A — Thai Binh Duong dang timg budc diéu chinh
va noi dia hoa cac chuan muc ESG phu hop voi
dleu kién phat trién va uu tién chinh sach cia ting
quoc gia. Dbi v6i Viét Nam, viéc chi dong tlep
can, hai hoa va tung budce ap dung céc tiéu chuan
ESG quoc té 1a yéu cau tat yeéu nham nang cao
tinh minh bach, nang lyc canh tranh va kha nang
tiép can dong vén bén viing trong dai han.
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UNG DUNG TRUYEN THONG MARKETING TiCH HQP TRONG XAY DUNG
THUONG HIEU TRUONG PAI HQC CONG NGHIEP VIET TRi

Ping Anh Hong"
Khoa Kinh té

*Email: hongda@vui.edu.vn

Tém tit:

Trong bdi canh canh tranh ngay cang gia ting trong gido duc dai hoc va su phat trién manh mé ctia truyén thong sb, xay
dyng thuong hiéu tr¢ thanh nhiém vu chién lugc cua cic co s¢ gido duc. Bai bao phan tich viéc img dung truyén thong
marketing tich hop trong xay dung thuong hiéu Truong Dai hoc Cong nghiép Viét Tri. Nghién ctru duge thyc hién theo cach
tiép can dinh tinh két hop v0i phén tich mo ta, stir dung dir liéu thir cap va phong van can bo, giang vién ctia Nha truong. Két
qua cho thiy Nha truong trién khai nhiéu hoat dong truyen thong trén cac kénh khac nhau, gop phan nang cao muc d6 nhan
biét thuong hiéu; tuy nhién, cac hoat dong nay con thiéu sy tich hop chién lugce va tinh nhit quan trong thong diép. Trén co
5O d6, bai bao dé xudt mot s ham ¥ quan trj nham hoan thién chién lugc truyén thong marketing tich hop, gop phan nang
cao hiéu qua xdy dung thwong hiéu Truong Pai hoc Cong nghiép Viét Tri trong bdi canh chuyén doi sd.

Tir khéa: Truyén thong marketing tich hop, IMC, Thirong hiéu, Pai hoc Cong nghiép Viét Tri.

Abstract:

Amidst the intensifying competition in higher education and the rapid proliferation of digital communication, brand
building has emerged as a strategic imperative for educational institutions. This paper analyzes the application of Integrated
Marketing Communications (IMC) in the brand building process at Viet Tri University of Industry. The study employs a
qualitative approach combined with descriptive analysis, utilizing secondary data and interviews with the university's
administrative staff and faculty members. The results indicate that while the university implements various communication
activities across multiple channels, effectively enhancing brand awareness, these efforts lack strategic integration and
message consistency. Based on these findings, the paper proposes several managerial implications to optimize the IMC
strategy, thereby contributing to the enhancement of brand building effectiveness at Viet Tri University of Industry within

the context of digital transformation.

Keywords: Integrated Marketing Communications, IMC, Brand, Viet Tri University of Industry.

1.MO DAU

Trong bdi canh toan cdu hoéa va canh tranh
ngay cang gay gat trong linh vuc gido duc dai hoc,
xdy dyung va phat trién thuong hiéu d trg thanh
mot nhiém vu chién luge dbi véi cac co so gido
duc. Thuong hi¢u truong dai hoc khong chi phan
anh chat luong dao tao va nghién ctru khoa hoc
ma con thé hién uy tin, hinh 4nh va vi thé ciia nha
trurong trong nhan thirc cua nguoi hoc, phu huynh,
doanh nghiép va xa hoi. Mot thuong hi¢u manh
gitp truong dai hoc nang cao kha nang thu hut
nguoi hoc, mo rong hop tac va khéng dinh vai tro
trong hé thong gido duc qudc gia [1, 2].

Su phat trién manh mé cua cong nghé s da
1am thay ddi cin ban phuong thirc tiép nhan thong
tin va hanh vi lya chon cua nguoi hoc. Cac kénh
truyen thong sb nhu website, mang xa hoi va cac
nén tang truc tuyen trd thanh cong Cu quan trong
trong viéc quang ba hinh anh va truyén tai thong
tin cua cac truong dai hoc. Tuy nhién, viéc chi tap
trung vao cac cong cu truyén thong don 1é ma

thiéu sy phdi hop chién luoc s& khé tao ra tac
dong bén vitng trong xay dung thuong hiéu.

Trong bdi canh do, truyén thong marketing
tich hop (Integrated Marketing Communications
— IMC) dugc xem 1a cach tiép can hiéu qua nham
dam bao tinh nhit quan va déng bd cua céc hoat
dong truyén thong. IMC nhan manh viéc tich hop
cac cong cu truyen thong khac nhau dé tao ra mot
thong diép thdng nhét, rd rang va co stic thuyét
phuc dbi véi cong ching muc tiéu [3]. Cac nghién
cutu cho théy IMC c6 tac dong tich cuc dén viéc
nang cao gia tri thuong hiéu va xdy dyng mdi
quan h¢ lau dai véi cac bén lién quan [4].

Truong Pai hoc Cong nghiép Viét Tri 1a co s&
gido duc dai hoc c6 bé day truyén théng 70 nim
dao tao, giir vai trd quan trong trong viéc cung cap
ngudn nhén lyc cho linh vuc cong nghi€p va ky
thuat. Trong nhitng ndm gan day, Nha truong da
co nhleu no lyc trong viée trién khai cac hoat dong
truyén thong nhim nang cao hinh anh va vi thé
thuong hiéu. Tuy nhién, cac hoat dong nay van
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con mang tinh phan tan, chwa duoc trién khai
trong mot chién lugc truyén thong marketing tich
hop thong nhat.

Xuit phat tir thyc tidn d6, bai bio nay nham
phan tich viéc ung dung truyén thong marketing
tich hop trong xay dung thuong hi¢u Truong Dai
hoc Cong nghiép Viét Tri, tir do dé xuét cac ham
¥ quan tri nham nang cao hiéu qua truyen thong
thwong hiéu trong bdi canh chuyén d6i sb va canh
tranh ngay cang gia tang trong gido duc dai hoc.

2. NOI DUNG NGHIEN CUU
2.1. Co s6' Iy thuyét va mé hinh nghién ctru

Khdi niém va vai tro cia truyén thong
marketing tich hop

Truyén thong marketing tich hop (Integrated
Marketing Communications — IMC) 1a mot khai
niém dugc phat trién tir dau nhitng nam 1990 va
nhanh chong trd thanh nén tang 1y thuyét quan
trong trong quan tri marketing hién dai. Theo
Schultz, Tannenbaum va Lauterborn (1993), IMC
1a qué trinh hoach dinh va trién khai cac chuong
trinh truyén thong marketing nham dam bao sy
phéi hop chit ché, nhit quan giira cac cong cu
truyén thong dé tao ra tac dong toi da téi ddi twong
muc tiéu [3]. Cach tiép can ndy nhin manh viéc
tich hop cac kénh truyén thong khac nhau thay vi
trién khai roi rac, don 1.

Kotler va Keller (2016) cho rang IMC gitp
doanh nghiép va t6 chirc xay dung thong diép
truyén thong 16 rang, nhét quan, trr do gia tang
hiéu qué truyén thong va cung cb gia tri thuong
hiéu [5]. Trong bdi canh chuyén (101 s0, IMC ngay
cang md rong pham vi, bao gdém ca cac kénh
truyén thong truyén thong (quang cao, quan h¢
cong chung, sy kién) va truyén thong sb (website,
mang xa hoi, marketing nd1 dung, email
marketing). Su tich hop nay cho phép to chirc tiép
can cong ching muc ti€u mot cach linh hoat, lién
tuc va ca nhan hoa hon.

DPdi véi cac co so gido duc dai hoc, IMC
khoéng chi la cong cy quang ba hinh anh ma con
1a phuong thuc chién luge nham truyén tai s
ménh, tim nhin, gia tri c¢bt 16i va cam két chat
lugng cua nha truong téi nguoi hoc va xa hoi [6].
Vi¢e ung dung IMC gitp cac truong dai hoc tao
dung hinh anh thuong hi¢u chuyén nghlep, gia
tang mirc d6 nhan biét va nang cao niém tin cua
cac bén lién quan.

KHOA HQC VA CONG NGHE

Thuong hiéu va xdy dung thuong hiéu truong
dai hoc

Thuong hiéu duoc hiéu 1a tdp hop cac nhan
thirc, cam nhan va lién twdng ctia cong chung d6i
v&i mot td chire, san phém hoac dich vu [2]. Trong
linh vuc gido duc dai hoc, thuong hi¢u truong dai
hoc mang tinh dic thu, khong chi gin véi chat
lwong dao tao ma con lién quan dén uy tin hoc
thuat, moéi truong hoc tap, co hoi nghé nghi¢p va
trach nhi€ém xa hoi [7].

Xay dung thuong hi¢u truong dai hoc 1a mdt
qué trinh dai han, doi hoi sy phdi hop dong bod
gitra chién lugc dao tao, nghién ctru khoa hoc,
quan tri va truyén thong. Nhiéu nghién ciru cho
rang cac thanh phan cbt 16i cua thwong hiéu
truong dai hoc bao gom: mirc d6 nhan biét thwong
hi€u, hinh anh thwong hi¢u, uy tin hoc thuat va
niém tin cua nguoi hoc [9]. Trong d6, truyén
thong dong vai tro cau ndi quan trong giup chuyén
tai gia tri ndi tai ciia nha trudong ra bén ngoai.

Trong bdi canh canh tranh tuyén sinh ngdy
cang gia tang tai Viét Nam, vi¢c xay dung
thuong hi€u khong con 1a lya chon ma da tro
thanh yéu cau tat yéu ddi véi cac truong dai hoc,
dac biét 1a cac truong dinh hudéng ung dung va
gan voi nhu cau cia thi truong lao dong. Do do,
viéc van dung hi¢u qua cac cong cu tmyén thong
marketing tich hop c6 y nghia then chét trong
viéc nang cao vi thé va strc hap din cta thuong
hi¢u truong dai hoc.

Mbi quan hé giira truyén théng marketing tich
hop va xdy dung thuong hiéu trurong dai hoc

Céc nghién ciru true day cho thay IMC c6 tac
dong tich cuc dén cic thanh phan cua thuong
hiéu, bao gém nhén biét thuong hiu, hinh anh
thuong hi¢u va long trung thanh cua khach hang
[2-4]. Trong mdi truong gido duc dai hoc, viéc
trién khai dong b cac hoat dong truyén thong nhu
truyen thong so quan hé cong chung, su kién
tuyén sinh, truyén thong nodi bd va truyén théng
cong ddng gitp nha truong tao dung hinh anh
nhat quan va dang tin cdy trong nhan thirc cia
nguoi hoc va xa hoi.

Marketing s, v6i vai tro 1a mot ciu phan quan
trong cta IMC, cho phép céc truong dai hoc tiép
can hiéu qua cac nhom cong chung tré, dac bi¢t 1a
hoc sinh trung hoc phd thong va phu huynh. Tuy
nhién, néu chi tp trung vao marketing s6 ma
thiéu sy tich hop véi cac hoat dong truyén thong
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khac, hi¢u qua xay dung thuong hi¢u s€ bi han
ché. Do do, IMC dugc xem la khung tiép can phu
hop dé t6i wu hoa vai tro ctia marketing sb trong
chién luge xay dung thuong hiu truong dai hoc.

Trén co s& cac lap luan 1y thuyét va cac
nghién clru trude, bai bao su dung khung ly
thuyét IMC dé phén tich vai tro cta truyén thong
marketing tich hgp trong xay dung thuong hi¢u
Truong Dai hoc Cong nghiép Viét Tri, coi day la
nén tang cho viéc dé xuét cac giai phap truyén
thong phu hop véi bdi canh va chién luge phat
trién ctia Nha truong.

2.2. Phwong phap nghién ciru

Nghién ctru dugc thyc hién theo cach tiép can
nghién ctru dinh tinh két hop v6i phan tich mo ta,
phil hop véi muc tiéu danh gia thyc trang va dé
xuét giai phap tng dung truyén thong marketing
tich hop trong xay dung thuong hiéu Truong Dai
hoc Cong nghiép Viét Tri. Cach tiép can nay cho
phép tac gia vira khai thac co'so ly thuyet vira gan
két chit ch& voi bdi canh thuc tién cta Nha
truong.

Dii liéu nghién ciru dwrge thu thap tir hai nguon
chinh:

Dit liéu thr cAp: bao gdm céc tai liéu 1y thuyét
vé truyén thong marketing tich hop va xay dung
thuong hiéu; cac nghién ctru trong va ngoai nude
lién quan dén marketing gido duc dai hoc; cac bao
c4o, ké hoach, tai liéu truyén thong va thong tin
cong bd chinh thirc cia Trudong Pai hoc Cong
nghiép Viét Tri.

Dit lidu so cap: duoc thu thap thong qua phong
van ban ciu trac mot s6 can bd quan ly, giang vién
va can b phu trach cong tac truyén thong — tuyen
sinh cia Nha truong nham lam rd thyc trang trién
khai cac hoat dong truyén thong marketing va
mirc d9 tich hop gitta cac kénh truyén thong.

Phuong phap phan tich dir liéu

Dir liéu thu thap dugc phan tich bang phuong
phap phan tich ndi dung va so sanh — tong hop.
Cu thé, cac hoat dong truyén thong hién co cua
Nha trudng duoc phan loai theo cac thanh phan
cua IMC, tir d6 danh gid mtrc do tich hop, tinh
nhat quan thong di¢p va hiéu qua trong xay dung
thuwong hiéu. Két qua phan tich dugc ddi chiéu vai
co s& Iy thuyét va cac nghién ctru trudce nham rat
ra nhan xét va dé xuat ham y quan tri pht hop.

Khung nghién ciru dé xuit
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Trén co so 1y thuyét IMC va muc tiéu nghién
clru, bai bao st dung khung phan tich trong d6
truyén thong marketing tich hop (bao gém
marketing s6, quan h¢ coéng chung, sy kién va
truyen thong ndi bo) dugc xem 1a yéu t6 tic dong
dén xay dung thuong hiéu Trudong Pai hoc Cong
nghi¢p Viét Tri, thé hién qua muc do nhan biét
thuong hi€u va hinh anh thuong hi¢u trong nhan
thirc cua cac nhém cong ching muyc tiéu.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1.Thwc trang ung dung truyén théng
marketing tich hgp trong xay dung thwong hi¢u
Trwong Pai hoc Cong nghiép Viét Tri

Két qua phan tich cac tai liu thir cap va thong
tin thu thap tir phong Van can b quan ly, can bo
phu trach cong tac truyén thong cho thay Truong
Pai hoc Cong nghiép Viét Tri di timg budc trién
khai nhidu hoat dong truyén thong nham quang ba
hinh anh va nang cao nhan di¢n thuong hi¢u. Céac
hoat dong nay tap trung chu yéu vao mot sé kénh
nhu website chinh thic cia Truong, cac trang
mang xa hoi (Facebook, Tiktok, YouTube), hoat
dong tu van — tuyén sinh tryc tiép, cac su kién
truyén thong va hoat dong quan hé cong dong.

V& marketing s, Nha truong di chu trong xay
dung website cung cp thong tin vé nganh dao
tao, tuyén sinh va céc hoat dong ndi bat. Cac kénh
mang xa hoi dugc st dung dé cap nhat tin tic,
hinh anh hoat dong sinh vién va sy kién cua
Truong, gop phan nang cao muc do tiép can d6i
v6i nguoi hoc tiém niang. Tuy nhién, ndi dung
truyén thong s6 van chil yéu mang tinh thong bao,
chua dugc xdy dung theo chién lugc ndi dung dai
han gin véi dinh vi thuong hiéu 6 rang.

Vé quan hé cong chung va su kién, Nha
truong thuong xuyén to chic cac hoat dong ky
niém, hoi thao khoa hoc, ngay hoi tuyén sinh va
cac chuong trinh gan két vi cac trudong trung
hoc phd théng & cac dia phuong. Nhiing hoat
dong nay goép phan khang dinh vai tro va uy tin
cua Truong trong cong dong. Tuy nhién, viée két
ndi cac hoat dong nay véi truyen thong s va céac
kénh khac con han ché, dan dén hiéu qua lan toa
thuong hiéu chua cao.

D6i v6i truyén thong ndi bo, Nha truong da
trién khai cac hinh thirc thong tin ndi bo nham
tang cudng sy gin két cua can bo, giang vién va
sinh vién. Tuy nhién, vai trd cta truyén thong noi
b6 nhu mot cAu phﬁn cua IMC trong viéc lan téa
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gia tri thuong hiéu ra bén ngoai van chua duoc
khai thac day du.

Nhin chung, cic hoat dong truyén thong
marketing ctia Truong hién nay van con mang
tinh phan tan, thiéu sy tich hop va chua duoc trién
khai trong mot khung IMC thdng nhét. Diéu nay
cho thay thuong hiéu cua Truong chwa dugc
truyén tai mot cach dong bd va nhat quan toi cac
nhém cong chung muc tiéu.

3.2. banh gia tic dfng cia truyén thong
marketing tich hop dén xay dung thwong hiéu
Trwong

T goc do6 xdy dung thwong hiéu, két qua
nghién ctru cho thiy truyén thong marketing tich
hop c6 vai tro quan trong trong viéc nang cao muc
d6 nhan biét thwong hiéu va hinh anh thuong hiéu
cua Truong Dai hoc Cong nghiép Viét Tri. Cac
hoat dong truyén thong khi duge trién khai dong
b co6 kha nang tao ra an tuong r6 nét hon vé be
day truyén thong, st ménh dao tao va gia tri cot
161 cua Nha truong.

Tuy nhién, do muc d6 tich hop gitra cac kénh
truyén thong con han ché, thong diép thuong hiéu
ctia Truong chua thuc sy ndi bat va khac biét so
véi cac co s giao duc dai hoc cung nhom. Diéu
nay phu hop véi nhan dinh cua Kitchen va
Burgmann (2015) khi cho rang hiéu qua ctia IMC
phu thudc 16n vao muc do nhét quan thong diép
va su phdi hop giita cac cong cu truyén thong [4].

Két qua nghién ctru ciing cho thdy marketing
sO, dii dong vai tro ngdy cang quan trong trong
tiép can nguoi hoc, nhung néu khong duoc dat
trong tong thé chién lugc IMC s& kho phat huy t6i
da hi¢u qua xay dung thuong hicu. Diéu nay cung
c¢b quan diém cua Keller (2013) rang thuong hiéu
manh chi dugc hinh thanh khi cac hoat dong
truyen thong cung huong tdi viée truyen tai mot
hé gié tri thuong hiéu thong nhat [2].

3.3. Thao luin két qua nghién ciru

Két qua nghién ctru cho thay thuc trang tng
dung truyén thong marketing tich hop tai
Truong Dai hoc Cong nghiép Viét Tri phdn anh
buc tranh chung cuia nhiéu co s& gido duc dai
hoc tai Viét Nam hién nay, trong do truyén
thong s dugc chii trong nhung thiéu su tich hop
chién lugc voi cac hoat dong truyén thong khac.
Diéu nay phu hop véi cac nghién ciu trong
nudc trude day khi chi ra ring nhiéu truong dai
hoc van tiép can marketing theo hudng cong cu,
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chua coi IMC 1a mét chién luoc tong thé trong
xay dung thuong hi¢u.

So v6i cac nghién ctru quéc té vé IMC trong
giao duc dai hoc (Hemsley-Brown & Oplatka,
2015; Ivy, 2008), két qua cua bai bio cho thay
khoang cach nhét dinh gitra 1y thuyét va thuc tién
trién khai tai cac truong dai hoc Viét Nam. Trong
khi céc nghién ctru qudc té nhan manh vai tro cua
chién lugc IMC dai han gin vé6i dinh vi thuong
hi¢u rd rang, thi tai Truong Dai hoc Cong nghiép
Viét Tri, cac hoat dong truyén thong van chu yéu
phuc vu myc tiéu ngan han nhu tuyén sinh va
tuyén truyén sy kién.

Tuy nhién, trong bbi canh Trudong dang ky
niém 70 nam truyen thng dao tao, day cting la co
hoi thuén loi dé Nha trudng tai cdu triic chién lugc
truyén thong theo huéng IMC, tan dung dong thoi
bé day lich st va cac cong cu truyén thong hién
dai nham nang cao hinh anh va vi thé thuong hiéu
trong giai doan phat trién mai.

3.4. Ham y quén trij

Tir cac két qua nghién ciru, bai bao dé xuat mot
s6 ham ¥ quan tri nhim nang cao hiéu qua tng
dung truyén théng marketing tich hop trong xay
dung thuong hi¢u Truong Pai hoc Cong nghiép
Viét Tri, cu thé nhu sau:

Thir nhat, xay dung chién luoc truyén thong
marketing tich hgp gan véi dinh vi thuong hi€u ro rang,

Nha truong da xac dinh r6 dinh vi thuong hi¢u
cot 16i 13 truong dai hoc da nganh, dinh hudng
mg dung, cung cap nhén luc c6 chat luong va dap
Umg nhu cau thi truong lao dong, tir do xay dung
chién lugc IMC thong nhét vé muc tiéu, thong
diép va hinh anh thuong hiéu. Chién lugc nay can
dugc trién khai dong bo trén tat ca cac kénh truyén
thong nham dam bao tinh nhat quan va gia ting
hiéu qua truyén thong.

Thir hai, ting cudng vai tro ciia marketing sd
trong tong the IMC.

Marketing s6 can dugc xem 13 tru cdt quan
trong trong chién luge IMC, déc biét trong viée
tiép can ngudi hoc tiém ning. Nha truong nén dau
tu xay dung chlen lugc ndi dung s6 dai han trén
website va cac nén tang mang xa hoi, chi trong
ké cau chuyén thuong hiéu gan véi truyén thong
70 ndm dao tao, thanh tyu dao tao — nghién ctru
va co hoi nghé nghiép cho nguoi hoc.
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Thwr ba, nang cao muc do tich hop gitra cac
hoat dong truyén thong va su kién.

Cac hoat dong su kién, hoi thao khoa hoc, ngay
hoi tuyen sinh va hoat dong cong ddng can dugc
thiét ké va truyén thong ddng bo véi cac kénh sd
nham gia ting mirc d lan toa va cing ¢ hinh anh
thuong hiGu. Viée tich hop nay gitp chuyén hoa
cac hoat dong truyén thdng thanh noi dung truyén
thong c6 gia tri lau dai.

Thit i, phat huy vai tro cta truyén thong noi
bo trong xay dung thuong hi¢u.

Cén b, giang vién va sinh vién can duoc xem
la nhitng “dai st thuong hi€éu” cua Nha truong.
Do d6, truyén thong ndi bd can dugc chu trong
nham lan toa gia tri c¢dt 161, tAm nhin va véan héa
t6 chtrc, tir d6 tao sy thong nhat trong hanh vi va
thong diép truyén thong ra bén ngoai.

Thir nim, hoan thién co ché quan 1y va danh
gia hiéu qua truyén thong.

Nha truong can xay dung co ché phdi hop 13 ring
gitra cac don vi lién quan dén truyén thong va
marketing, dong thoi thlet lap céc tiéu chi danh gia
hiéu qua truyén thong gin véi muyc tiéu xdy dung
thuong hiéu. Pay 1a diéu kién quan trong dé dam bao
tinh bén vimg ctia chién lugce IMC trong dai han.

4.KET LUAN
4.1. Két luan

Bai bao da tap trung phan tich vai tro cua
truyén thong marketing tich hop (IMC) trong xay
dung thuong hiéu Truong Dai hoc Cong nghiép
Viét Tri trén co s két hop giita ly thuyét va thyc
tién trién khai tai Nha truong. Két qua nghién ctru
cho thay IMC 14 céch tiép can phu hop va can thiét
ddi voi cac co 8o giao duc dai hoc trong bdi canh
canh tranh ngdy cing gia ting va sy phat trién
manh mé& cta moi trudng truyén thong sb.

Nghién ciru chi ra rang Truong Dai hoc Cong
nghi€p Viét Tri da c6 nhimg no6 luc dang ghi nhan
trong viéc trién khai cic hoat dong truyén thong va
marketing nham quang ba hinh anh va nang cao mirc
d6 nhén biét thuong hi¢u. Tuy nhién, cac hoat dong
nay hién van con mang tinh rdi rac, chua dugc tich
hop trong mét chién lugc truyén thong marketing
tong thé, dan dén hiéu qua xay dung thuong hiéu
chura thuc sy tuong ximg véi bé day truyén thong va
tiém nang phat trién cua Nha truong.
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Trén co s6 khung ly thuyét IMC, bai bao khang
dinh rang viéc tich hop dong bod cac cong cu
truyén thong — bao gdm ‘marketing s6, quan hé
cong chung, su kién, truyén thong ndi bd va hoat
dong tuyén sinh — c¢6 y nghia quan trong trong
vi€c tao dung hinh anh thuong hi¢u nhét quan,
ning cao uy tin va stc hap din cta Trudng Dai
hoc Cong nghiép Viét Tri ddi voi ngudi hoc va
cac bén lién quan. Pay ciing 13 co s& khoa hoc dé
Nha truong xem xét didu chinh va hoan thién
chién luoc truyén thong thuong hiéu trong giai
doan to1.

4.2. Han ché va hwéng nghién ciru tiép theo

Do gi6i han vé pham vi va phuong phap
nghién ctru, bai bao chu yéu tiép can theo hudng
phan tich dinh tinh va mé ta thuc trang. Cac
nghién ctru tiép theo c6 thé mé rong theo hudng
dinh luong, xay dung mo hinh do ludng tac dong
ctia cac thanh phan IMC dén gia tri thuong hiéu
truong dai hoc, qua d6 cung cép bang ching thuc
nghiém sau hon cho bdi canh gido duc dai hoc
Viét Nam.
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CHE TAO VA NGHIEN CUU PAC TRUNG TiNH CHAT CUA VAT LIEU NANO
KIM LOAI Cu

Nguyén Thi Thanh Huyén*, Nguyén Thi Kim Dung
Khoa Ky thuat Hoa hoc
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Tém tit:

Trong nghién ctru nay, vét liéu nano kim loai Cu duoc ché tao bang phuong phap khir boi hydro sinh ra trong phan tng
dién phan nudc ¢ nhiét d¢ 450°C va thoi gian 30 phut Céc ddc trung tinh chat va hinh thai cua vat liéu dugc nghién ctru bang
phuong phap nhidu xa tia X (XRD) va kinh hién vi dién tir quét SEM. Két qua cho thdy nano Cu thu dwoc c6 kich thudc hat

6 50-90 nm.
Tir khéa: nano Cu, khir bang hydro.

Abstract:

In this study, copper nanomaterials were synthesized via reduction with hydrogen generated from water electrolysis at
450 °C for 30 minutes. The structural and morphological characteristics of the material were investigated using X-ray
diffraction (XRD) and scanning electron microscopy (SEM). The results revealed that the as-synthesized Cu nanomaterials

exhibited a particle size ranging from 50 to 90 nm.

Keywords: nano Cu, hydrogen reduction.

1. MO PAU

Vit liéu nano kim loai néi chung va nano Cu
no6i riéng dang nhan duogc sy quan tam 16n trong
linh vuc khoa hoc vat liéu nho c4c tinh chat dic
trung nhu dién tich bé mat riéng 16n, hoat tinh hoa
hoc cao va kha ning diéu chinh tinh chat thong
qua kich thudc hat. Pong 1a kim loai ¢6 vai tro
quan trong trong nhiéu linh vyc cong nghiép va
cong nghé, dac biét trong cac img dung lién quan
dén dan dién, dan nhiét, xuc tac va vat liéu chirc
nang. Khi kich thugc giam xubng thang nano, vat
liéu Cu thé hién nhiéu tinh chat khac biét so véi
vat ligu khoi.

Hién nay, nano Cu c6 thé dugc tong hop bang
nhiéu phwong phap khac nhau nhu phuwong phap
dién phan, phuong phap hoéa hoc dung dich,
phuong phap khir béi hydro sinh ra trong pha tng
dién phan nudc [1,2]. Trong s6 d6, phuong phap
khur boi hydro sinh ra trong phan ng dién phan
nude duge danh gia 1a hudng tiép can don gian,
sir dung hoa chat pho bién va dé kiém soat diéu
kién cong nghé. Tuy nhién, qua trinh hoan nguyén
CuO chiju 4nh huong manh cia cic yéu td nhu
nhiét 6 va thoi gian phan tmg, ¢ thé quyét dinh
dén mirc do chuyén pha, do tinh khiét va kich
thudce hat cua vat li€u thu duoc.

Do d6, viéc khao sat mdt cach hé théng anh
hudng cta nhiét d va thoi gian khir dén ciu triic
tinh thé va hinh thai ciia nano Cu la can thiét nham
lua chon diéu kién tong hop phu hop. Trén co s
do, nghién clru nay tap trung vao viéc ché tao vat
liéu nano Cu bang phuong phap khtr boi hydro
sinh ra trong phan tmg dién phan nudc ¢ cac diéu
khién khac nhau. Pic trung cu trac, hinh théi cia
hat nano Cu duoc khao sat bang phuong phap
nhiéu xa tia X (XRD-ADVANCE BRUCKER,
Puc), kinh hién vi dién tir quét SEM (Hitachi-
S4800, Nhat ban).

2. THU'C NGHIEM
2.1. Héa chit, vit tu va thiét bi

Hoa chét: CuS04.5H:0 (d9 tinh khiét 99%) va
NaOH (db tinh khiét 95%).

Thiét bi: May khudy tir, may ly tam, ti sdy va
106 nung Nabertherm GmbH, mday sinh khi
Hydrogen (HGH 300-HGH hydrogen Generator).

2.2. Tién hanh thi nghiém
2.2.1. Ché tao nano Cu
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Hinh 1. So do quy trinh ché tao nano kim logi Cu

Nho tir tir dung dich NaOH 1 M vao 1 lit dung
dich CuSO4 1 M va khuay déu bang may khuay
tir. Khi pH dat 8-8.5 thi dé lang, loc va rira két tiia
nhiéu 1an dé loai b ion SO4> va Na'. Sdy két tia
& 100°C trong vong 4 gid. Dé ngudi sau d6 dem
nghién bi trong 2 h thu dugc bot CuO.

Tiép tuc cho 4 g bot CuO vao thuyén st roi dua
vao buong phan tmg bang éng thach anh. Sau do
lap budng phan Gmg vao 10 nung, lip éng dan khi
va van an toan. Su dung may dién phan khi Hz luu
luong 300 ml/phut. Gia nhiét va diéu khién nhiét
dd duy tri ¢ cac khoang nhiét do 300°C, 350°C,
400°C va thoi gian 60 phat. Sau d6 tiép tuc khao
sat tiép ¢ nhiét d6 400°C vdi cac khoang thoi gian
60, 90 phut. Ket thuc phan tmg de 1o nguoi tu
nhién trong khi van tlep tuc thoi khi Ha dé bao vé
mau. Sau d6 ldy mau ra va bao quan trong moi
truong chan khong [3.,4].

CuSO4+ 2NaOH - Cu(OH),| + Na;SO4
tO
Cu(OH), — CuO + H,0

tO
CuO +H, — Cu + H,0
3.KET QUA VA THAO LUAN

3.1. Nghién ctru anh hwéng ciia nhiét do dén ciu
tric va kich thwéc cia vat liéu nano Cu

Két qua nghién ctru cdu trac cta vat lidu ché
tao duogc & cac diéu kién nhiét do phan ung khac
nhau bang gian d6 XRD duoc thé hién trong Hinh
1. Két qua cho thiy rang:

Gian d6 XRD ctia mau khit & nhiét do 350°C
trong thoi gian 60 phut cho thiy chi xuat hién mot
s6 dinh nhiu xa yéu dic trung cho Cu kim loai,
trong khi cac dinh nhiu xa dic trung cia CuO
van chiém wu thé. Diéu nay ching té qua trinh
khtr CuO tai nhiét d nay chua dién ra hoan toan,
san pham thu dugc chil yéu van 1a pha oxit dong.

Khi tang nhiét do khur 1én 400°C véi thoi gian
phan tmg 60 phut, cac dinh nhiéu xa dic trung ctia
Cu kim loai bat dau xuét hién 5 rang tai cac gia
tr1 goc 26 tuong tng 43,38°; 50,48° va 74,18°.
Tuy nhién, cudong do cac dinh nay con thép, cho
thiy mirc do két tinh ciia Cu kim loai chua cao va
qua trinh khtr vin chua dat trang thai hoan toan.

Khi khir mau & nhiét @6 450°C thoi gian phan
tng 30 phut ta thiy dinh nhiéu xa cia CuO da
bién mét va chi con ton tai cac dinh nhidu xa dic
trung ctia tinh thé Cu. Diéu nay chimg t6 qua trinh
khir hydro cia CuO di hoan thanh va san pham
thu duoc 1a bot Cu nguyén chat.
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Hinh 2. Gian dé XRD cia cdc mau khir & nhiét dé khac nhau (a): Tai 350 °C, 60 phut;
(b): Tai 400 °C, 60 phut; (c): Tai 450 °C, 30 phut.
3.2. Nghién ciru dnh hwéng ciia thoi gian dén
tinh chit ciia vat liéu
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Hinh 3. Gian d6 XRD ciia cdc mau khir véi thoi gian khéc nhau. (a): Tai 450°C, 30 phiit;
(b): Tai 450°C, 60 phut

()

Hinh 4. Anh SEM ciia cdc mdu khir & 450°C véi thoi gian khdc nhau. (a): Tai 450°C, 30 phit;
(b): Tai 450°C, 60 phut

Khao sat anh hudéng cua thoi gian phan Gng
dén qua trinh hoan nguyén ctia bot CuO & nhiét
do 450°C tai cac khoang thoi gian 30 va 60 phut
ta thay:

Khi tang thoi gian khur 1én 60 phut, cac dinh
nhiéu xa dic trung cia Cu kim loai tré nén rd nét
va ¢ cuong do 16n hon, ching t6 muc do két tinh
cia Cu ting 1én dang ké. Diéu nay phan anh sy
phat trién va hoan thién ctia mang tinh thé Cu khi
kéo dai thoi gian khir.
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So sanh kich thudc cua vat liéu thu dugc & hai
khoang nhiét do 30 phut va 60 phut qua hinh anh
SEM cua san phim nano Cu chup trén may
Hitachi S-4800 cho thay:

Hinh thai hoc va kich thudc cua hat cua san
pham nano Cu khtr v6i thoi gian 30 phut cho thiy
vat liéu co ciu trac tuong ddi Xép, cac hat phan
bd twong d6i dong déu voi kich thudc trong
khoang 50-90 nm. Trong khi d6, mau khur trong
thoi gian 60 phit 6 xu hudng két tu manh hon va
kich thudc hat 16n hon do qua trinh phat trién hat
kéo dai.

Do vay, trén co so cac két qua thu duoc, diéu
kién khir & nhiét d6 450°C trong thoi gian 30 phut
duoc lya chon 1a diéu kién phu hop dé ché tao vat
liéu nano Cu c6 kich thuéc nho, cau trac tinh thé
dac trung va thuén loi vé mit nang luong.

4. KET LUAN

Biang phuong phap khir boi Hydro sinh ra tir
phan Gng di¢n phan nudc, vat li¢u nano Cu da
duoc ché tao thanh cong o diéu kién nhiét do
450°C va thoi gian 30 phat. Bot nano Cu ché tao
duoc ¢6 ciu tric tinh thé dic trung va kich thudce
hat trong khoang tir 50-90 nm. Phuwong phap tong
hop d& xuat c6 wu diém don gian, hiéu qua va phu

KHOA HQC VA CONG NGHE

hop cho nghién ctru vat liéu nano kim loai trong
dicu kién phong thi nghiém.

Loi cam on

Tac gia xin chan thanh cam on Truong Pai hoc
Cong nghi¢p Viét Tri da tao diéu ki¢n thuan loi
de thuc hién nghién ctru nay.
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NGHIEN CUU XAC PINH HAM LUQNG TRIMETHOPRIM
TRONG THUOC THU Y BANG PHUONG PHAP
SAC KY LONG HIEU NANG CAO

Quén Cim Thiy", Bui Thi Phwong Théo
Khoa Ky thudt Hoa hoc
*Email: thuyqc@vui.edu.vn
Tém tit:

Béo céo trinh bay két qua nghién ctru, xdy dung hoan chinh quy trinh xac dinh hoat chat Trimethoprim trong thudc thu y
bang phuong phap HPLC véi céc thong so toi wu nhu: Ti 1¢ pha dong ACN:Dung dich dém (20:80), dung dich dém:
((Water:ACN) (80:20)) ImL Diethylamine (1000mL) chinh pH 5,9 bang acid acetic; Toc d6 dong: 1,2 mL/phat. Khoang
tuyén tinh tir 2 ppm dén 40 ppm; LOD = 0,0156 ppm; LOQ = 0,0553 ppm.

Tir khéa: Trimethoprim, thudc thii y, HPLC.

Abstract:

This paper presents the research findings and the development of a fully established procedure for the determination of
the active ingredient trimethoprim in veterinary drugs using High-Performance Liquid Chromatography (HPLC). The
optimized chromatographic parameters were determined as follows: a mobile phase consisting of acetonitrile (ACN) and a
buffer solution (20:80, v/v), where the buffer was prepared from water and ACN (80:20, v/v) containing 1 mL of diethylamine
per 1000 mL, with the pH adjusted to 5.9 using acetic acid; and a flow rate of 1.2 mL/min. The method demonstrated a linear
range from 2 to 40 ppm, with a Limit of Detection (LOD) of 0.0156 ppm and a Limit of Quantitation (LOQ) of 0.0553 ppm.

Keywords: Trimethoprim, veterinary drugs, HPLC.

1. GIOI THIEU CHUNG

Thudc khang sinh dugc san xuét boi céc
sinh vat song hodc trong phong thi nghiém, c6
kha nang ti€u di¢t hoac uc ché su phat trién
cua vi sinh vat [1]. Viéc lam dung khéng sinh
c6 thé dan dén nhitng hau qua c6 hai, dic biét
1a sy xuét hién ciia vi khuan khang thude [2 —
4]. Trong thu y, khang sinh dugc sir dung dé
diéu tri cac bénh nhiém trung do vi khuan giy
ra & dong vat. Tuy nhién, viéc st dung khang
sinh trong thil y can phai duoc quan 1y va
giam sat chit ch& dé tranh tinh trang khang
thudc va nhiing tac dong phu khac. Hién nay
cac phuong phap phan tich thuc khang sinh
nhu phuong phap vi sinh dugc s dung phd
bién trong kiém nghiém, tuy nhién phuong
phap nay gip phai mot sé han ché: tén nhiéu
thoi gian, d§ chinh xac chua cao va dac biét
kho khan khi dinh lugng ché pham khang sinh
13 hdn hop nhiéu thanh phan [5]. Bé khic
phuc han ché nay, mot s6 phuong phap phan
tich hién dai thay thé phuong phap vi sinh da
duoc tmg dung trong phan tich cac hop chat
nhém aminoglycoside nhu: phuong phép séc
ky long hi¢u nang cao (HPLC) [6], phuong

phap dién di mao quan (EC) [7], phuong phap
sic ky 16p mong [8] ... Nghién ctru ndy nhim
phan tich khang sinh Trimethoprim trong
thudc théi y bang phuong phap sic ky long
hiéu nang cao. Phuong phap phan tich bao
gém khao sat cac diéu kién ti wu va cac budc
xtr Iy mau khang sinh Trimethoprim. Phuong
phap duoc danh gia trén cac tiéu chi do tuyén
tinh, gidi han phat hién, gidi han dinh lugng,
do chinh xéc, hiéu suat thu hdi trén thude tht
y nham hudng téi ap dung cho kiém nghiém
khang sinh nay trén mau thudc thu y tai cac
trung tdm phan tich.
2. NOI DUNG NGHIEN CUU
2.1. Thiét bi, héa chat

H¢ thong sac ky long cao ap HPLC, dau do
PDA, phan mém Empower.

Can phan tich OHAUS (M¥), méy cit nuéc
2 1an SCI FINETECH (Han Quéc), bé siéu am
ELMA (bPuc), cac loai binh dinh mirc, pipet,
micropipet, cdc thiy tinh, gidy loc, .

Trimethoprim nguyén chat 99,9% (xuét XU
Merk, Ptic), khoi lugng 100mg.
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Acetonitril (ACN) dung cho HPLC d¢ tinh
khiét 99,9% (xuat xu: Merk, Duc)

Methanol (MeOH) dung cho HPLC d¢ tinh
khiét 99,9% (xuat xu: Merk, Duc)

Acid acetic d6 tinh khiét 99,9% (xuét xi:
Merk, Prc),

Diethylamine d6 tinh khiét 99,9% (xuét xr:
Merk, Pric)

2.2. Phuong phap nghién ciru
— Pha dong ACN: Dung dich dém (20:80);

— Dung dich dém: Water: ACN (80:20) ImL
Diethylamine (1000ml) chinh pH = 5.9
bang acid acetic;

— Cot: Phadao C18, 5 um, 4,6 mm ID % 250 mm;
— Tdc d6 dong: 1,2 mL/phut;
— Nhiét do cot: 35°C;

KHOA HQC VA CONG NGHE

— Budc song: 254 nm;
— Thé tich tiém méu: 20 puL
2.3. Xir Iy mau

Can 100 mg mau vao binh dinh mirc
100,00 mL, thém 80 mL Methanol:Nudc
(1:1), siéu 4m dén hoa tan, dé ngudi, thém
dung mo6i va dinh muire dén vach. Hat 1,00 mL
dung dich mau vao binh dinh mirc 100,00 mL,
dinh mirc bang pha dong dén vach. Loc qua
mang 0,45 pm.
3.KET QUA VA THAO LUAN
3.1. ThAm dinh phwong phap

Chuan bi mdu cho vao vial va tién hanh
chay sic ky, trén cung 1 vial cho tiém lip lai
6 1an, dya vao két qua chay cua 6 lan lién tiép
tinh duoc do léch chuan tuong ddi cua thoi
gian luu va dién tich peak nhu bang 1.

Bang 1. Khao sat do on dinh cia hé théng

Lan TN Thoi gian luu (phut) Dién tich peak (nV*sec)
1 8,276 715438
2 8,275 716953
3 8,280 716898
4 8,276 716644
5 8,285 716102
6 8,298 714929
Trung binh 8,282 716161
RSD (%) 0,11 0,12

Két qua trén cho thiy d6 léch chuan twong
d6i vé thoi gian luwu va dién tich cua
Trimethoprim déu dat yéu cau 1a nho hon 1 ¢
cac lan tiém khac nhau. Céac thong sd thuc
nghiém thé hién dugc su phu hop cta hé
thong sic ky 1ong da lua chon dé phan tich cac
mau nghién ciru.

Hé théng sic ky long cing cac diéu kién
sic ky 6n dinh, dam bao tinh chinh xac dé
phan tich cac mau cho két qua tin cy.

3.2. Danh gia phwong phap
3.2.1. Khio sat khoang tuyén tinh

Chuan bi 6 binh dinh mtc chira miu va
d4nh s thir tu tir 1 dén 6. Cho 1an lugt vao
cic binh dinh m@c cdc miu chuan
trimethoprim v&i nong do lan luot 1a Oppm, 5
ppm, 10 ppm, 20 ppm, 30 ppm, 40 ppm, chay
sac ky duogc két qua & bang 2.
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Bang 2. Sy phu thuoc dién tich peak vao n(;ng do

STT Nong dé (ppm) Dién tich peak (nV*sec)
1 1 15698
2 2 171396
3 5 377072
4 10 755390
5 20 1420522
6 30 2234343
7 40 2974998
8 50 3025465
9 60 3154658
10 70 3225876
3500000
NBng dé | Dién tich Aponoan
1 15638 2500000
2 171396 g
5 377072 _; 2000000
10 755390 & 1500000
20 | 1420522 g
30 | 2234343 g ‘1000000
40 2974998 2 o000
50 | 3025465
60 | 3154658
70 3225376 10 20 30 40 50 &0 0 B0
Néng d6 (ppm)
Hinh 1. D6 thi biéu dién khodng tuyén tinh cia Trimethoprim
Khoing ndng do tuyén tinh cla Tién hanh xdy dyng duong chuan taiwnéng
trimethoprim 1a: 2 — 40 ppm do tr 2 ppm dén 40 ppm két qua dugce theé hi¢n
3.22. Xiy dung dwonmg chuin cia ¢ bang 3 va hinh 2.
Trimethoprim
Badng 3. Su thay doi dién tich peak theo nong do
STT Nong dé (ppm) Dién tich peak (uV*sec)
1 2 171396
2 5 377072
3 10 755390
4 20 1420522
5 30 2234343
6 40 2974998
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y = 73818x + 5860.5
R?=0.9932

Néng 46 (ppm)

Hinh 2. B6 thi dwong chudn cia Trimethoprim

Phuong trinh hoi quy: y=73818x+5860 véi
hé s6 twong quan r*> = 0,9992

3.2.3. Dy ding va do chinh xac

Do dung va do chinh xac dugc xac dinh
trén 3 mau thém chuan c6 nong do

trimethoprim 13 khac nhau, mdi ndng do tién
hanh thyc hién 6 lan. D6 ding va d6 chinh xac
cua phuong phap dugc danh gia thong qua do
léch chuan (SD) va do léch chuan tuong d6i
(RSD (%)).

Bang 4. Do dung va do chinh xac cua Trimethoprim

X Nong dé trimethoprim trong méu

Lan 0,1% 0,2% 0,5%

1 0,099 0,201 0,502

2 0,098 0,200 0,503

3 0,100 0,199 0,499

4 0,099 0,198 0,499

5 0,098 0,198 0,500

6 0,099 0.202 0.503
Trung binh (%) 0,0988 0,1997 0,5012
Ty 18 thu hdi (%) 98.83 9933 100,23

RSD (%) 0,76 0.82 037

Két qua thiy rang d6 léch chudn cta phép
do trimethoprim nam trong gidi han cho phép
cua AOAC, bang 4 chung to d6 lap lai cua
phép do tét, phuwong phéap nay dang tin cay dé
st dung phan tich ham lugng trimethoprim cé
trong mau thudc thi y.

Do thu hoi ciia trimethoprim trong khoang
98,83% - 100,23%.
3.3. Gi¢i han phat hién va gidi han dinh luwgng
G161 han phat hi¢én, gi61 han dinh lugng cua
phuong phap duoc tién hanh trén cac thi
nghiém doc 1ap. Két qua thi nghiém va tinh
toan LOD, LOQ dugc trinh bay nhu bang 5.
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Bang 5. Gioi han phat hién, gioi han dinh luong cua Trimethoprim

STT Két ?uﬁ do miu Két qua Rdo maiu thém Ngu’gmg thém
trang (ppm) chuan (ppm) chuan (ppm)
1 0,0000 0,0985 0,1
2 0,0000 0,101 0,1
3 0,0000 0,0956 0,1
4 0,0001 0,10542 0,1
5 0,0000 0,0963 0,1
6 0,0000 0,0936 0,1
7 0,0000 0,106 0,1
8 0,0000 0,0918 0,1
9 0,0000 0,0926 0,1
10 0,0000 0,1054 0,1
Gia tri trung binh 0,0986 0,1
SD 0,00553
%RSD 5,60
LOD=SD*3 0,0156
LOQ=SD*10 0,0553
R 6,33

Két qua LOD, LOQ cho thay do phu hop
cua phuong phap dé xac dinh ham lugng

Trimethoprim.

3.4. Thyec hién phén tich trén miu thudc tha y

Tién hanh chay sic ky dua vao dién tich
peak cua mau so vdi chuan Trimethoprim thu
dugc két qua nhu bang 6.

Badng 6. Két qud phdn tich trén mdu thudc thii y

x A A Di¢n . . .
Tén miu KL mau | H¢ s? pha tich Ham luwgng tr;methoprlm RSD
(mg) loang trong mau (%) %
(pV*sec)
102,6 12,5 3346415 100,2080871
Nguyén liéu 101,4 12,5 3282054 99,44388937 0,42
103,9 12,5 3389909 100,2404083
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~ . Dié
a % KL mau | H¢ so pha Jen Ham lwgng trimethoprim | RSD
Tén mau N tich X o o
(mg) loang trong mau (%) %o
(nV*sec)
101,8 12,5 3327573 100,4269211
109,6 12,5 3547977 99,45819566
99,3 12,5 3234633 100,079724
426,1 1 3446013 1,99
432,1 1 3510069 2,00
Sulfamono 851 886,8 2 3569915 1,98
0 1,72
(2%) 886,1 2 3576718 1,98
890 2 3654825 2,02
875 2 3684522 2,07
390,1 2 3166484 4,00
392,5 2 3211007 4,03
Sultrim 240 F 1074 5 3555915 4,07
0 1,33
(4%) 1068 5 3454295 3,97
1035 5 3454288 4,10
1035 5 3346872 3,97
210,0 2 3394560 7,97
209,0 2 3358894 7,92
Sulfamono oral 1356 12,5 3529150 8 114
(8%) 1396 12,5 3642595 8,02 ’
1335 12,5 3545872 8,16
1342 12,5 3454827 7,91

Két qua bang trén thé hién ham lugng
trimethoprim c6 trong mau duoc tinh theo don
vi phan trim. Céc san pham chira hoat chét
trimethoprim déu niam trong gio1 han cho
phép. Ham luong hoat chat ctia san phdm nam
trong khoang tir 90% dén 110 % so v6i ham
luong ghi trén nhan san pham theo: QCVN
01-187:2018/BNNPTNT

4. KET LUAN

Nghién ctru da xay dung dugc phuong
phap xac dinh trimethoprim trong mau thudc
thi y bang phuong phap sac ky long hiéu nang
cao (HPLC). Phuong phép thé hién cé tinh

chon loc cao, dd léch chuin tuong ddi nhé
(RSD < 5%). Hé sd tuwong quan R2 > 0,99,
phuong phap khong mic sai s6 hé théng. LOD
1a 0,0156 ppm; LOQ 1a 0,0553 ppm. B§ thu
hoi R dat tir 98,83% - 100,23%.
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NGHIEN CUU XAY DUNG QUY TRINH TACH CHIET VA XAC PINH THANH
PHAN HOA HQOC VA HOAT TiNH SINH HQC CUA
TINH DAU HUONG NHU TiA (OCIMUM TENUIFLORUM L.)
TRONG TAI TINH PHU THQ
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Tom tat:

Cay Huong nhu tia (Ocimum tenuiflorum L.) ¢6 tac dung khang khuan, khang viém, chong oxy hoa va hd tro diéu tri cac
bénh vé ho hap, tiéu hoa. Tinh dau Huong nhu tia con duge sir dung trong giam stress, ting cuong mién dich va lam nguyén
liéu cho dugc pham, my pham. Tinh dau huong nhu tia , sau khi thu hoach, duge xir Iy va chung cat bang phuong phép chung
cat 161 cudn hoi nudc dé thu tinh dau. Thoi gian chung cat 3 gio va ti 1¢ nguyén lidu/dung méi 1a 1/3 (g/mL), nong do NaCl
12 10% (w/v), thu dugc ham lugng tinh dau cao nhat 0,29 %. Tinh dau hwong nhu tia thu thap tai tinh Phii Tho da duoc kiém
tra bang phuong phap GC/MS. Két qua cho thdy c6 28 hop chit duoc xac dinh chiém 98,10% tong ham lugng tinh dau, trong
d6 cac thanh phan chinh gém eugenol (38,25%), perilla ketone (32,05%), ocimene (7,16%), germacrene D (6,60%) va trans-
caryophyllene (3,76%).

Tir khéa: Cdy Huwong nhu tia (Ocimum tenuiflorum L.), tinh dau, tach chiét, thanh phan hod hoc.

Abstract:

Holy basil (Ocimum tenuiflorum L.) exhibits antibacterial, anti-inflammatory, and antioxidant properties, and serves as
an adjuvant therapy for respiratory and gastrointestinal disorders. The essential oil of holy basil is also utilized for stress
relief, immune enhancement, and as a raw material in the pharmaceutical and cosmetic industries. Following harvest, the
plant material is processed and subjected to steam distillation to extract the essential oil. Under optimal conditions of a 3-
hour distillation time, a material-to-solvent ratio of 1:3 (g/mL), and an NaCl concentration of 10% (w/v), the maximum
essential oil yield of 0.29% was achieved. The essential oil collected from Phu Tho province was analyzed using Gas
Chromatography-Mass Spectrometry (GC-MS). The results revealed the identification of 28 compounds, accounting for
98.10% of the total essential oil composition, with the major components being eugenol (38.25%), perilla ketone (32.05%),
ocimene (7.16%), germacrene D (6.60%), and trans-caryophyllene (3.76%).

Keywords: Holy basil (Ocimum tenuiflorum L.), essential oil, extraction, chemical composition.

1. MO DAU

Viét Nam 1a mot qudc gia c6 khi hau nhiét d6i
gi6 mua véi h¢ thuc vat vo cung phong pha, dleu
kién thd nhudng khi hau phii hop cho phat trién
nhiéu loai cdy duoc liéu chira tinh dau. Viéc mo
rong quy md, dién tich canh tac céac loai cdy duogc
lidu ndi chung va cay chira tinh ddu noi riéng ngay
cang duge chu trong & trong nude va qudc té. Do
véy nhitng loai tinh dau quy, c6 tng dung cao trong
san xuét ciing nhu trong doi sdng da dugc cac nha
khoa hoc quan tdm va nghién cru nhdm nang cao

chira bénh trong doi song thuc té cuia Huong nhu
tia di duoc cong bd nhu tac dung ha duong huyét,
chéng tang lipid mau, chdng oxy hoa, chdng viém
loét, ngan ngira hoai tir co tim, chdng cang thang
than kinh, bao vé chéng lai ton thuong gan, ha
huyét 4p, giam dau, tiy giun, chong mét tri nhé,
chong duc thiy tinh thé, chéng doc, diéu hoa mién
dich, chita lanh vét thuong, v.v. (Aggarwal &
Mali, 2015) [1]. V&i trién vong clia nganh san Xuét
tinh dau, diéu kién thuén loi cho canh tac trong trot
clia nudc ta trong d6 cay hwong nhu tia néi 1én nhu
mdt trong nhitng cdy co thé manh mg dung trong

gia tri st dung cho con ngudi. Trén thuc té, loai
cdy Huong nhu tia - mot loai thao dugc co nguon
goc tur An D) - 1a mot trong nhimg nguyén liéu dé
san xuat tinh dau ngdy cang trd nén phd bién da va
dang dugc thé gidi va Viét Nam quan tdm nghién
ctru, boi gia tri rat 16n cua tinh dau loai cdy nay
trong linh vuc y dugc, kinh té. Rét nhiéu loi ich

nganh san xuat my pham.

Huong nhu tia c6 ngudn gde tir tiu luc dia An
Do va dugc trong rong rdi ¢ cac nudc nhigt doi
chau A, dic biét 1a An Do, Viét Nam, Thai Lan
va Indonesia. O Viét Nam, cay duoc trong phd
bién tir Bic vao Nam. Cay ua khi hau nhiét doi
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am, sinh !:m(mg manh vao mua hé va ra hoa tur
thang 5 dén thang 8§, [2], [3], [4]

B¢ phan dung chu yeu cua huong nhu tia la
toan bd phan trén mat dat gdm than, 14 va hoa.
Duogc liéu thuong dugc thu hai khi cay bat dau ra
hoa, sau d6 phoi trong ram hoic siy nhe. Theo
Duogc dién Viét Nam V, duge lidu dat tiéu chuin
khi c6 mui thom dic trung, khong 14n tap chét [3],
[4], [5]. Huong nhu tia chta tinh dau véi thanh
phén chinh 14 eugenol, methyl eugenol, linalool, p-
caryophyllene va camphor. Ngoai ra, cay con chira
flavonoid, acid rosmarinic, acid ursolic va cac hop
chét phenolic c6 hoat tinh sinh hoc cao. Ham lugng
va thanh phan tinh dau thay d6i tiy diéu kién sinh
thai va giai doan sinh truong [6], [7], [8]. Theo y
hoc ¢6 truyén, hwong nhu tia c6 vi cay, tinh a am,
tac dung giai cam, phat hin, hoa thap, giam dau
va hd tro tiéu hoa. Nghién ctru hién dai cho thiy
duoc liéu c6 hoat tinh khang khuén, chéng viém,
chéng oxy hoa va giam stress, chu yéu nho
eugenol va flavonoid [3], [5], [9], [10] .

D6 chinh 1a 1y do ma ching tdi tién hanh
nghién ctru xdy dung quy trinh tach chiét va xac
dinh thanh phan hoa hoc va hoat tinh sinh hoc ciia
tinh dau Huong nhu (Ocimum tenuiflorum L.)
tréng tai tinh Phu Tho.

2. NGUYEN LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Nguyén li¢u, xi¥ ly nguyén li¢u

Mau 14 huong nhu tia dugc thu hai tai Xa Xuan
Liing Tinh Pht Tho vao thang 8 nam 2025 duogc
lam sach va thai nho tir 1-2 cm.

2.2. Phuong phap nghién ciru

Phuong phap chiét xuat tinh dau huong nhu tia
dugc chung to1 lya chon ¢ day la phuong phap
chung cat 16i cudn hoi nudc dua trén tai liéu tham
khao [8].

Nguyén liéu gom 1000g 14 huong nhu tia dugc
thu hai sau d6 lam sach, cat nho ¢& 1-2cm, sau d6
cho vao thiét bi chung cat 16i cudn hoi nude, dun
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s6i déu, vira phai, chung cit trong 2h . Sau do,
tinh diu dwoc tach nudc va lam kho béi mubi
Na»SO4 khan. Tinh dau sau d6 duoc luu gitr & 0-
5 °C cho dén khi st dung.

2.3. Khio sat cac yéu t6 dnh hwéng dén ham
lwgng tinh dau hwong nhu tia chiét xuat dwogc

Tién hanh khao st cac yéu t6 cong nghé lién
quan dén kha ning chiét tach tinh diu hwong nhu
tia. Cac yéu t6 nay 1a; Ty 1é nguyén liéu/ nudc ,
Nong d6 NaCl, va thoi gian trich ly. Sau khi da
chon duoc gia tri thich hop cua cac yéu t6 da
nghién ciru, gia tri nay duge ¢ dinh trong céc thi
nghiém tiép theo dé khao sat anh hudng cua cac
yéu t6 con lai.

2.4. Xac dinh thanh phén héa hoc ciia tinh diu
hwong nhu tia

Thanh phan héa hoc cua tinh dau huong nhu
tia dugc xac dinh bang phuong phap sic ky ghép
nbi khéi pho duge thyc hién trén thiét bi Agilent
GC7890A két ndi voi khdi pho Agilent 5976C.
Qua trinh phan tich dugc thyc hién tai Vién Hoa
hoc cac hop chat ty nhién, Vién Han 1am Khoa
hoc va Cong nghé Viét Nam. Cot phan tich su
dung 14 co6t mao dan HP-5MS (60 m x 0,25 mm
id. x 0,25 pum film thickness). Khi mang Heli
dugc thiét 1ap vé6i toc do 1,0 mL/phut. Nhiét d6 1o
duogc thiét 1ap ting tir 60°C dén 220°C téc do
4°C/phut, sau d6 20°C/phut cho dén khi dat 240°C.
Nhiét ¢ budng MS thiét 1ap & 270°C, MSs mode,
E.L detector thiét lap ¢ 1300 V. Céc hop chat
dugc nhan dang dua trén chi s6 luu gilr (RI) két
hop véi phd khéi dinh danh st dung hai thu vién
NISTO08, Wiley09.

3.KET QUA VA THAO LUAN

3.1. Hoan thi¢n quy trinh céng nghé chung cit

tinh dau hwong nhu tia

3.1.1. Anh hwéng ciia ty 1é nwée/nguyén li¢u
Ty 1€ nudc va nguyén li¢u la mot trong nhimg

yeu td quan trong, anh hudng t6i lugng tinh dau

thu dugc. Két qua khdo sat thé hién & Bang 1.

Bdng 1. Két qua khdo sdt anh hieong cia ty 1é nwée/nguyén liéu

Mé 1 2 3 4
Khéi lugng nudc (g) 2000 2500 3000 3500
Khéi lugng nguyén licu (g) 1000 1000 1000 1000
Thoi gian chung cét (h) 2 2 2 2
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Mé

2

3

4

Luong tinh dau (ml)

2,1

2,3

2,2

Tir két qua & Bang 1, ta thiy khi ting ty 1¢
nude/nguyén lidu tir 2/1 dén 3,5/1 (v/w) thi luong
tinh déu tach chiét duoc ciing ting theo. Tuy
nhién, néu tiép tyc ting ty 1& nay lén thi luong tinh
dau thu duoc lai giam di. Piéu nay co thé dugc
giai thich nhu sau: Khi gia nhiét hdn hop nguyén
liu va nudc thi nude sé& tham thau qua mang té
bao, thdm nhdp vao bén trong cac te bao tiét tinh
dau 1am chung truong phdong 1én r6i bi pha va.
Céc cau tir trong hdn hop tinh diu c6 trong té bao
tiét s& dugc khuéch tan ra ngoai rdi bi 16i cudn
theo hoi nudc. Néu sir dung ty 1¢ nuGe/nguyén
ligu thap thi lwong nudc ngam vao te bao khong
du dé hoa tan cac chat keo ctia mang té bao, do dé
1am giam tdc do thdm thau cia hoi nuée vao bén
trong t& bao va toc do khuéch tan tinh dau ra

ngoai. Hon ntra, ty 1€ nude/nguyén liéu qua thap
s& khong tao ra sy truong nd va ap lyc can thiét
dé pha v& hoan toan cac ti tinh dau ciing nhu
khong tao du lwong hoi nude can thiét dé 16i cudén
tinh dau ra khoi hdn hop. Do véy hi¢u suit chung
cat s& giam Tuy nhién, neu ty 1& nudc/nguyén
liéu> 3/1 v/w thi nhiing cdu tir tinh dau c6 tinh
phan cuc kha cao sé tan nhiéu vao nude, do vay
lwong tinh dau thu duoc s& giam. Nhu vay, ty 1
nudce/nguyén liu thich hop 1a 3/1 (v/iw).
3.1.2. Anh huéng ciia ndng do mudi

Vi tinh diu huong nhu tia 13 hdn hop cta cac
chét phan cuc va khong phan cuc véi ham luong
khac nhau vi vy viéc nghién ctru ndng d6 mubi
1a can thiét. Két qua khao sat thé hién ¢ Bang 2.

Bang 2. Anh huéng ciia nong do mudi dén qud trinh chung cdt

Mé 1 2 3 4
Luong nguyén li¢u (g) 1000 1000 1000 1000
Nong d6 mudi (%) 0 5 10 15
Tinh dau thu duoc (ml) 2,3 2,4 2,6 2,4

Két qua nghién ctru & Bang 2 cho thiy viéc bo
sung mudi NaCl trong qué trinh chung cét lam
tang ro rét hiéu suat thu hoi tinh dau so voi mau
khong b6 sung mudi. Cac mau c6 nong do NaCl
tir 5-15% (w/v) déu cho luong tinh dau cao hon.
Khi ting ndng d6 NaCl tir 0% dén 10%, hiéu suat
thu hoi tinh dau ting twong Gmg. Nguyén nhan 14
do NaCl lam ting kha niang thim thau cta nudc
tir trong té bao ra ngoai, kéo theo cac cau tir tinh
dau. Béng thoi, mudi 1am tang do phan cyc cua
dung dich va giam tuong tac gitra tinh dau kém
phan cuc véi nude, ginp tinh dau dé bay hoi hon.
Tuy nhién, khi ndng d6 NaCl vuot qua 10%, hiéu
suét thu hdi tinh dau giam. Hién tugng nay dugc
giai thich boi sy co rat mang té bao (co nguyén
sinh), can tr& qua trinh khuéch tan tinh dau ra
ngoai. Ngoai ra, ndong do mudi cao con co thé giy
an mon thiét bi, ting chi phi xir Iy nuéc thai va

anh hudng 7dén chat luong tinh dau. Do d6, nong
do NaCl b6 sung phu hgp nhat dugc xac dinh 1a
10%.

3.1.3. Anh huéng ciia thoi gian chung cét

Trong qua trinh chung cét 16i cudn hoi nuéc,
thoi gian chung cit 1a yéu to cong nghé quan
trong quyét dinh mirc d¢ giai phong va thu hoi
tinh dau tir nguyén liéu thuc vat. Thoi gian chung
cat can du dai dé hoi nuoce tham thu sdu vao mo
thue vat, pha vo cac cAu trac chta tinh dau va 16i
cudn cac hop chat dé bay hoi ra khoi nguyén ligu.
Tuy nhién, néu thoi gian chung cat quéa dai, hiéu
suat thu hoi tinh dau c6 thé khong ting thém hoic
tham chi gidm do céc hién tugng ton that va bién
dbi tinh dau. Do d6 khao sat thoi gian chung cat
la can thiét. Két qua khao sat dugc trinh bay ¢
Bang 3.

Badng 3. Anh huéng ciia thoi gian chung cat dén thé tich tinh dau thu dwoc

Mé

1

2

3

Luong nguyén liéu (g)

1000

1000

1000

1000
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Mé 1 2 3 4
Thoi gian chung cit (gid) 2 2,5 3 3,5
Tinh dau thu duoc (ml) 2,6 2,8 3,2 3,0

Tir Bang 3 cho thdy ham luong tinh dau huong
nhu tia ting 1én khi thoi gian chung cat kéo dai tur
2 dén 3 gio, chimg té qué trinh trich ly tinh dau
dién ra chua hoan toan & thoi gian ngan. Khi thoi
gian chung cit dat 3 gio, lugng tinh dau thu dugc
dat gid tri téi da. Sau mdc thoi gian nay, ham
luong tinh dau khong tiép tuc ting du kéo dai thoi
gian chung cit. Diéu d6 cho théy tinh dau trong
nguyén liéu da dugc trich ly gan nhu hoan toan
sau 3 gio. Viée tiép tuc chung cat tir 3 dén 3,5 giod
khong 1am ting thém hiéu suat thu hoi. Ham
lugng tinh dau thu duge 6n dinh ¢ mic 0,29%
tuong tmg 3,2 mL. Do d6, thoi gian chung cat 3
gid duge xem 13 hop 1y va tdi wu vé mat khoa hoc
va hi¢u qua nang luong.

3.1.4. Quy trinh t6i wu tich chiét tinh diu
hwong nhu tia

Thuyét minh quy trinh: La huong nhu tia thu
hai duogc rira sach, chon iy phan xanh twoi bo
phan ta vang. Cat nho nguyén liéu kich thudce 1-
2 ecm. Cho vao ndi chung cat 1000 g nguyén liéu,

lwong nude chung cét 1a 3000 ml. Nong d6 dich
NaCl 10% Lip thiét bi chung cit. Tién hanh
chung cat hdn hop nguyén lidu da xu 1y dudi ap
suit khi quyén trong 3 gid ké tir khi xudt hién giot
tinh ddu dAu tién. Hon hop hoi nudc va tinh dau
thoat ra dugc di vao 6ng sinh han cua thiét bi
chung cit va sau d6 dugc chay vao bd phan ngung
tu. Tach chiét phan tinh dau huong nhu tia tho va
loc so bo bang bong. Tiép theo thém NaySO4 khan
vao binh chira tinh dau tho, vira thém vira khudy
déu cho dén khi quan sat thdy cac tinh thé mubi
Na>SO;4 bit dau roi ra. Loc thu tinh dau. San pham
tinh dau duoc cho vao lo sim mau, ddy kin, bao
quan noi thodng mat.

3.2. Panh gia thanh phan héa hoc ciia tinh dau

Mau tinh ddu hwong nhu tia dugc dem phan
tich thanh phan hoa hoc trén may ghép khdi phod
GC-MS tai Vién Hoéa hoc - Vién Han lam Khoa
hoc va Cong nghé Viét Nam, két qua thu duoc cho
thiy & Bang 4.

Bdng 4. Thanh phan héa hoc cia tinh dau hirong nhu tia

# | Time | RI | Hit % Chemical name Integral | %FID
1 ]10.26 | 929 60 | Tricyclene 2231905 1.13
2 11031 | 931 98 | Thujene <a > 2299274 0.80
3 110.61 | 940 95 | Pinene <o> 107114654 | 19.89
4 | 11.10 | 956 93 | Camphene 5611339 0.99
5 1 11.84 | 981 95 Sabinene 186229071 | 36.72
6 | 11.99 | 986 91 Pinene <p> 3623715 0.64
7 112.20 | 992 95 | Myrcene 21840634 | 4.42
8 | 13.20 | 1022 88 Terpinene < a > 2280066 0.33
9 | 13.46 | 1030 | 100 | Cymene <o-> 11453771 1.54
10 | 13.62 | 1035 92 | Limonene 34321523 6.06
11 ] 13.76 | 1039 50 | Cineole 1,8 2800533 0.44
12 | 14.62 | 1064 94 | Terpinene <y> 4180184 0.64
131 14.95 | 1073 63 Sabinene Hydrate <cis> 623405 0.11
14 | 15.69 | 1095 83 | Terpinolene 4585407 0.70
15| 18.55 | 1176 51 Borneol (=Endo-Borneol) 912560 0.12
16 | 1891 | 1187 73 | Terpinen-4-ol 9570133 1.49
17 | 19.55 | 1205 89 | Methyl Chavicol (=Estragole) 1765427 0.24
18 | 22.71 | 1296 49 Bornyl acetate 124849097 | 17.78
19 | 22.80 | 1299 63 Safrole 2497402 0.47
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# | Time | RI | Hit %

Chemical name

Integral | %FID

20 | 24.72 | 1357 33

Terpinyl acetate < o >

1370546 0.19

21| 26.38 | 1408 87 Methyl eugenol

3500847 0.48

22 1 27.34 | 1438 82

Caryophyllene <E->
(=Caryophyllene < 3 >)

1650845 0.23

23| 27.96 | 1458 79 Aromadendrene

994407 0.15

24| 29.25 | 1499 &3 Germacrene D

1974985 0.27

251 29.71 | 1515 52 Muurolene < o >

1734073 0.22

26 | 30.20 | 1531 90 Cadinene <y >

831880 0.27

271 30.40 | 1538 88 Cadinene <6>

5757732 0.66

28 | 31.08 | 1561 90 | Elemicin 1143882 0.12
29 | 31.19 | 1564 81 Elemol 14523983 1.87
30 | 32.43 | 1606 38 Caryophyllene oxide 1187317 0.16

31| 33.11 | 1630 67 | Oplopenone <>

941340 0.23

32| 33.72 | 1652 65 | Eudesmol <y >

1102011 0.13

3313434 | 1673 69 Cadinol < a >

3124053 0.37

34 | 3441 | 1676 45 Fudesmol < o >

100929 0.17

Total

99.99

Két qua phan tich GC-MS cho thay tinh dau
huong nhu tia thu duoc tir mau trdng tai tinh Pht
Tho chtra 28 hop chat, chiém 98,10% tong ham
lwong tinh dau. Trong d0, cac cu tir chiém wu thé
bao goém eugenol (38,25%), perilla ketone
(32,05%), ocimene (7,16%), germacrene D
(6,60%) va trans-caryophyllene (3,76%). Sy hién
dién ctia cac hop chat niy cho thy tinh dau thudc
kiéu hoa hoc (chemotype) giau eugenol va perilla
ketone, 1a hai hgp chat da dugc ghi nhan c6 nhiéu
hoat tinh sinh hoc quan trong.
4.KET LUAN

Tir cac két qua nghién ctru trén day c6 thé rat
ra cac két luén sau:

D3 hoan thién dugc 01 quy trinh tach chiét tinh
dau 14 huong nhu tia véi cac thong sé Cong nghé
nhu sau: Ty 1€ nude/Nguyén liéu 1a 3/1(mg/ml),
nong d6 mudi 1a 10%, thoi gian chung cat 1a 3 gio.
Ham luong tinh dau 14 hwong nhu tia trong tai
Tinh Phu Tho thu dugc theo trong lugng tuoi 1a
0,29%.

Két qua phan tich GC-MS cho thdy tinh drﬁu
huong nhu tia c6 28 hop chat dugc xac dinh chiém
98,10% tong ham lugng tinh dau, trong dé céac

Tai liéu tham khio

1. A. Aggarwal, R.R. Mali (2015). “Ocimum
tenuiflorum-A medicinal plants with its versatile

thanh phan chinh gom eugenol (38,25%), perilla
ketone (32,05%), ocimene (7,16%), germacrene
D (6,60%) va trans-caryophyllene (3,76%). So
sanh voi két qua nghién ctru cia V4 Thi Thanh
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TIENG ANH HO TRQ DU LICH BEN VUNG TAI TINH PHU THO:
KHUNG PHAN TiCH VA HAM Y CHINH SACH

Tran Thi Phwong Lan”
Khoa Ngoai ngir

*Email: tranphuonglanhtdt@gmail.com

Tém tit:

Du lich bén vitng doi hoi hai hoa kinh té, van hoa-xa hoi va méi truong. Phu Tho so hitu di san UNESCO nhu Tin ngudng
tho cing Hung Vuong (2012) va Hat Xoan (2017), nhung rao can ngén ngir Van anh huong dén tiép can thong tin va trai
nghiém cua khach quoc té. Bai viét tong quan tai liéu va phan tich dir liéu thir cap (UNESCO, bao cao nganh) dé xay dung
khung vai tro cua tiéng Anh theo chudi trai nghiém du khach va ba try cot bén ving. Két qua cho thay tiéng Anh dong gop
qua bén co ché: (1) minh bach thong tin, tang an toan; (2) nang chét luong dich vuy; (3) dién giai di san, dinh huong Gmg xu
c6 trach nhiém; (4) hd trg truyen thong s6 va quan tri dya trén phan hoi. Trén co s& d6, bai viét dé xuat bo chi bao theo ddi
va cac giai phap: chuan hoa bién chi dan/dién giai song ngit, thiét ké hoc phan English for Sustainable Tourism, boi dudng
huéng dan vién-cong dong va tmg dung QR/audio guide.

Tir khéa: tiéng Anh chuyén nganh du lich, du lich bén viing, Phit Tho, di san van héa, truyén théng so.

A bstract:

Sustainable tourism requires the harmonization of economic, socio-cultural, and environmental dimensions. Phu Tho is
home to UNESCO heritages such as the Worship of Hung Vuong (2012) and Xoan singing (2017); however, language barriers
continue to hinder international tourists' access to information and overall experience. This paper conducts a literature review
and analyzes secondary data from UNESCO and industry reports to develop a framework outlining the role of English across
the tourist experience chain and the three pillars of sustainability. The results indicate that English contributes through four
mechanisms: (1) ensuring information transparency and enhancing safety; (2) improving service quality; (3) facilitating
heritage interpretation and promoting responsible behavior; and (4) supporting digital communication and feedback-driven
governance. Based on these findings, the paper proposes a set of monitoring indicators and practical solutions, including the
standardization of bilingual directional and interpretive signage, the development of an "English for Sustainable Tourism"
module, capacity building for tour guides and local communities, and the application of QR codes and audio guides.

Keywords: English for Tourism, sustainable tourism, Phu Tho, cultural heritage, digital communication.

1.MO DAU

Du lich bén viing la dinh huéng phat trién duoc
nhiéu diém dén lya chon nham dung hoa lg1i ich
kinh té v&i bao ton vin hoa va bao vé moi trudng.
Theo UN Tourism, du lich bén viing can “tinh dén
dﬁy du cac tac dong kinh té, x3 hoi va moi truong
& hién tai va tuong lai”, dong thoi dép mg nhu

thang dau nam 2025, Pha Tho ghinhan 3,65 tri¢u
lugt khach (bao gdm 95.000 khach qudc té) voi
doanh thu gan 12.000 ti dong (VietnamNews,
2025a) [4-6]. Nhiing chi dau ting truong nay dit
ra yéu cau nang chét luong phuc vy, tang kha
nang tlep can thi tw:(rng quoc té va quan tri diém
dén theo hudéng bén viing.

cau cua du khach, nganh du lich, moéi truong va
cong dong dia phwong (UN Tourism, n.d.). Tir
gdc nhin quén tri diém dén, dinh hudng nay doi
hoi cac “nang lyc mém” nhu truyén thong, dién
giai di san, tiéu chuén dich vu, va co ché phan hoi
- cai tién duoc van hanh nhat quan [1-3].

Phu Tho 1a ving dat T6 voi gia tri van hoa —
lich str ddc sdc va c6 tiém nang phat trién du lich
xanh, du lich trai nghiém coéng dong. Trong nim
2023, dia phuong udc dat 776.000 luot khach
luu tra, trong do trén 8.800 lugt khach quéc té;
téng doanh thu tir du lich wéc dat 3.365 ti déng
(B6 Vin hoa, Thé thao va Du lich, 2023). Bén 9

Trong h¢ sinh thai du lich, tiéng Anh thuong
dugc nhin nhu mét ky nang giao tiép. Tuy
nhién, ¢ binh dién bén Vu:ng, tiéng Anh con
dong vai tro “ha ting mém” giup giam bét can
xung thong tin, ndng nang luc dién giai di san,
chuan héa quy tic ung X, va tao dleu kién cho
chuyén d6i s6. Muc tiéu cua bai Vlet la: (1) xay
dung khung phan tich vai tro cua tleng Anh doi
v6i du lich bén viing tai Phu Tho; (i1) dé xuét b
chi bao theo ddi; (iii) goi ¥ nhom giai phap trién
khai theo hudng lién két tinh — doanh nghiép —
cong doéng — nha trudng [7-9].
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2. NOI DUNG NGHIEN CUU
2.1. Co sé Iy thuyét

Bén viitng trong du lich duoc nhin nhan qua
ba chiéu canh: moi truong, kinh té va xa hoi —
van héa. UN Tourism nhian manh nguyén tic can
bing giira ba chiéu canh ndy, yéu cau su tham
gia cua cac bén lién quan va theo doi tac dong
thudng xuyén dé co bién phap phong ngira hoic
diéu chinh (UN Tourism, n.d.; UNEP & UN
Tourism, 2005) [10]. Trong bdi canh diém dén di
san, dién giai (interpretation) va truyén thong 1a
cong cu quan trong giup du khach hiéu gia tri di
san, ton trong chuan muyc van hoa va hanh xir c6
trach nhiém.

Tiéng Anh trong du lich duoc tiép can theo
hudéng English for Specific Purposes (ESP), nhan
manh tinh “ding ngir canh nghe ‘nghiép”, tirc nang
lye ngdn ngir duge phat trién gan véi tinh hudng,
quy trinh va tiéu chuan nghé [11]. Cac nghién ctru
vé ESP & Viét Nam cho thiy can thiét phai gan
chuong trinh — hoc li¢u voi nhu cAu thyc tién va
danh gia dung nang lyc su dung trong cong viéc
(Nguyen & cong su, 2024; Vu & cong su, 2024).
Pong thoi, giao tlep du lich hi¢u qua ciing doi hoi
ning luc giao tiép lién van hoa (Intercultural
Communicative Competence - ICC), titc khong

chi “no6i dung” ma con “no6i phu hop”, ton trong
khéc biét va tranh dinh kién (Byram, 1997).
2.2. Phwong phap va dir liéu

Bai viét st dung phuong phap tong quan tai
lidu (narrative review) két hop phan tich dit liéu
thir cap. Ngudn dir liéu gdm: (i) khung/dinh nghia
du lich bén viing ciia UN Tourism va bdo céo
hudng dan cia UNEP & UN Tourism (2005); (ii)
hd so di san UNESCO vé Tin ngudng thd cung
Hung Vuong (ghi danh nam 2012) va Hat Xoan
Pht Tho (ghi danh nim 2017); (iii) s6 liéu va
thong tin cong khai vé du lich Pha Tho ndm 2023—
2025 tir co quan quan 1y va bao chi chinh théng.
Trén co s do, bai viét xay dung mé hinh khai
niém va thao luan ham y trién khai ddi véi dia
phuong.

2.3. Khung phén tich

Khung phén tich cta bai viét gan vai tro tiéng
Anh véi (i) ba tru cot bén viing (kinh té — x3 hoi
— mdi trudng) va (ii) chudi trai nghiém du khach
gdm: trudc chuyen di (tim thong tin — dat dich
vu), trong chuyén di (trai nghiém tai diém dén) va
sau chuyén di (danh gia — lan t6a). Tiéng Anh
dugc xem nhu “ha ting mém” tac dong dén mirc
do tiép can thong tin, chét lugng tuong tac dich
vy, hiéu qua dién giai di san, kha ning truyen
thong sd, va nang lyc quan tri dya trén phan hoi.

Tiéng Anh theo

(C) Sau chuyén di

5 co ché tao gia tri
1) Minh bach thong tin

chudi trai nghiém Kinh té - X& hin
2} Chat lugng dich .
(A) Trudc chuyén di | > l P g SR WY | ———> MOl trudng
(B) Tal diém 8én 3) Dien giai di san (hidu qua, cong bang
X N 4) Marketing s6 y

5) Quan tri dya trén dir liéu

D&u ra bén vimg

bao tén, giam tac dong)

Tiéng Anh dugc xem nhu “ha tdng mém” giup gidm bat can ximg théng tin,
nang chat luong dich vu va dién gidi di san, tir dé hoé trg phat trién du lich bén vima.

Hinh 1. M6 hinh khai ni¢m: Tiéng Anh nhw “ha tang mém” cia du lich bén viing Phii Tho. Nguon.:
Tac gia tong hop tw UN Tourism (n.d.) va UNEP & UN Tourism (2005).

3.KET QUA VA THAO LUAN

3.1. B6i canh Phi Tho: lgi thé di san va yéu ciu
hoi nhap

Phti Tho s& hitu hé€ gia tri van hoa — tin ngudng
ge‘in voi ¢coi nguén dan toc va cac thuc hanh van
hoa dic sic. UNESCO ghi danh Tin ngudng thd
cing Hung Vuong tai Phi1 Tho vao Danh sach Di
san van hoa phi vat thé dai dién caa nhan loai nim
2012, nhan manh vai tro cb két cong dong va ¥
nghia ban sic (UNESCO, 2012). Hat Xoan Pha

Tho cling dugc UNESCO ghi danh nam 2017, 1a
loai hinh trinh dién gin vé6i tho cing Hung Vuong
va gop phan tang hiéu biét vin hoa, gin két cong
dong (UNESCO, 2017). Pay la nén tang thuan loi
dé phat trién san phém du lich van hoa — tam linh,
ddng thoi dat ra yéu cau dién giai di san dung dén
va ton trong tinh thiéng.

Vé phat trién thi truong, Phu Tho dat muyc tiéu
dén nam 2030 don 18,7 triéu lugt khach, trong d6
hon 1 triéu khach quéc té; doanh thu du lich du
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kién khoang 24.000 ti dong (VietnamNews,
2025a). Trong bdi canh do, tiéng Anh cin dugc
trién khai nhu mot nang lyc hé théng, khong chi
dirng & giao tiép 1¢ té giita nhan vién va du khach.
Dic biét, ddi véi du lich di san va du lich xanh,
tiéng Anh phai di kém nang luc dién giai, huéng
dan hanh vi ¢6 trach nhiém, va truyén thong sé
minh bach.

3.2. Nim co ché tiéng Anh hd tro' du lich bén
virng

Két qua téng hop cho thiy tiéng Anh hd trg du
lich bén viing tai Phii Tho thong qua ndm co ché
chinh sau day. Nhiing co ché nay lién quan chat
ché& dén chudi trai nghiém du khach va dong thoi
tac dong tGi cd ba try cot bén ving.

3.2.1. Minh bach thong tin - ning an toan va
niém tin

Dbi véi khach quéc té, rao can ngdn ngir lam
ting bat can xtng thong tin (gia, gio md cira, quy
dinh, phuong tién di chuyén, canh bao an toan),
tir 6 dé phat sinh hiéu nhdm va giam muc d6 hai
long. Hé thong thong tin song ngit chuan (bién chi
dan, website/landing page, ban do s6, hotline, quy
trinh xir 1y su ¢d) gitip tang tinh minh bach, ting
niém tin va nang hinh anh diém dén “an toan —
than thién”. Tur goc do bén viing, minh bach thong
tin gop phan giam hanh vi tiéu cuc, giam khiéu
nai va tao diéu kién cho phan phéi loi ich cong
bang hon giita cic tac nhan trong chudi dich vu.

3.2.2. Néng chit lwong dich vu va ning lwc nghé

Tiéng Anh 13 thanh t6 quan trong cta chat
lugng dich vu & céc diém tiép xuc (luu trg, an
udng, van chuyén, huéng dan, ban hang dic san).
Khi giao tiép hiéu qua, thoi gian xtr Iy yéu cau
giam, nguy co hiéu sai giam, va kha nang ban dich
vu bo sung ting. P6i voi doanh nghiép dia
phuong, tiéng Anh con gitp chuin hoa quy trinh
phuc vu theo SOP, tang tinh chuyén nghiép va tao
loi thé canh tranh. Theo tiép can ESP, dao tao
tiéng Anh can gin véi tinh hudng nghé va tiéu
chuan dich vu, thay vi chi tip trung ngit phap — tir
vung ro1 rac (Vu & cong su, 2024).

KHOA HQC VA CONG NGHE

3.2.3. Dién giai di san va quy tic tng xir ¢6 trach
nhiém

DPiém khac biét gitra “tham quan” va “trai
nghiém bén vimg” nim & chét lugng dién giai.
Vé&i Pha Tho, dién giai tiéng Anh can gitp du
khach hiéu bdi canh lich sir — van héa cta tho
ciing Hung Vuong va Hat Xoan, déng thoi hudng
dan hanh vi phu hop trong khong gian thiéng
(trang phuc, trat tu, chup anh/quay phim, nghi
thuc dang huong). UNESCO mé ta Tin ngudng
tho cing Hung Vuong nhu mot thyc hanh cing
¢ su doan két tinh than va nhic nhé nguén cOi,
duoc duy tri boi cac chi thé cong dong va ban to
chtrc 1& hoi (UNESCO, 2012). Khi ndi dung nay
duogc chuyén tai rd rang bang tiéng Anh, du khach
qudc té c¢6 co hoi “hiéu dé ton trong”, qua d6 giam
nguy co thuong mai hoéa phan cam va giam tac
dong xa hoi tiéu cuc.

3.2.4. Marketing s6 - mé rong thi truomg va
tang gia tri chi tiéu

Truyén théng s6 1 kénh quan trong dé tiép can
khach qudc té trudc chuyén di va dé ho lan toa trai
nghiém sau chuyén di. Noi dung tiéng Anh chat
luong (website chinh thirc, video phu dé, audio
guide, bai viét ké chuyén di san, thong tin dich vu
cap nhat) giup mo rong thi truong, tang kha nang
chuyén d6i dat dich vu va nang gia tri chi tiéu.
Nguoc lai, ni dung tiéng Anh kém chuén dé lam
giam hinh anh, dac bi¢t voi san phém du lich di san
vbn doi hoi su trang trong va chinh xac thuét ngi.

3.2.5. Quan tri diém dén dua trén phan hoi va
chuyén doi so

Du lich bén viing 14 qua trinh lién tuc: do luong
- phan hoi - cai tién. Khi c6 cong cu khao sat/QR
song ngit va nang lyc xir 1y phan hoi tiéng Anh,
diém dén c6 thé thu thap dir liéu trai nghiém
khach quéc té, theo ddi van dé qua tai, rac thai,
hanh vi khong phu hop, va cai tién dich vu kip
thoi. Ngoai ra, tiéng Anh tao diéu kién hop tac du
an quoc té, két ndi ddi tac 1t hanh, va tham gia
mang ludi tiéu chuan xanh. Pay 1a co so dé dia
phuong vira ting truong du lich vira kiém soat tac
dong theo dung tinh thin cia UN Tourism va
UNEP & UN Tourism (2005).
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Bang 1. Lién két vai tro tiéng Anh theo chudi trdi nghiém du khdch va muc tiéu bén viing

Giai doan trai nghiém

Néi dung tiéng Anh trong tim

Muc tiéu bén virng lién quan

Trude chuyén di

Website/landing page; thong tin
gia - gid - tuyén; hudng dan dit
dich vu; canh bao an toan

Tang minh bach, ting tin cay,
gidm rui ro

Trong chuyén di

Giao tiép dich vy; SOP; thuyét
minh di san; quy tic Gmg xtr; chi
dan xanh (rac, nudc, ning
lugng)

Tang chét luong dich vy; ton
trong van hoa; giam tac dong
moi truong

Sau chuyén di

Kénh phan hdi song ngit; phan
hoi danh gia; ndi dung lan toa;

Cai tién lién tuc; tang hinh anh;

xtr 1y khiéu nai

tao cong dong khach quay lai

3.3. Diém nghén va yéu cau chuan héa

Thuec tién trién khai tiéng Anh trong du lich dia
phuong thuong gip cic diém nghén: (i) thiéu
thdng nhat thuat ngit di san va dich thuat; (ii) nang
luc giao tiép co ban c6 nhung ning lyc “dién giai”
con yéu; (iii) ndi dung sb tiéng Anh chwa dong bd

va chua cap nhat; (iv) dao tao roi rac, chua grfm
muc tiéu bén viing; (v) thiéu chi bao va co ché do
luong chat lwong ngbn ngir. Do do, yéu cau then
chét 1a chuan hoa t6i thiéu (minimum standard)
va trién khai theo 16 trinh “jt nhung chuan — lam
mau — nhan rong”.

Bdng 2. BY chi bdo (KPI) goi y dé theo déi vai tro tiéng Anh trong du lich bén vitng Phii Tho

Nhom chi R . R
bio ! Goiy cach do Y nghia bén virng
Tiép can Ty I¢ diém dén c6 bién/brochure song ngit chuin; mirc Minh bach — an toan —
thong tin day du thong tin trén website tiéng Anh niém tin
Chét lwong | Diém hai long vé giao tiép tiéng Anh; s6 khiéu nai do | Nang trai nghiém va hiéu
dich vu hiéu nhdm ngdn ngir qua kinh té
Dién giai di | Ty 1é ndi dung thuyét minh tiéng Anh dat chuan thuat | Bao ton vin hoa va hanh
san ngilr; muc “hiéu gia tri di san” trong khao sat vi ¢6 trach nhiém
Truyén thong | Luu luong truy cp nodi dung tiéng Anh; ty 1é chuyén Mo rong thi truong, ting
SO do6i dat dich vu tir kénh tiéng Anh gia tri chi tiéu
Quantri & | Ty 18 phan hi tiéng Anh duoc xir Iy dung han; mc cai |  Cai tién lién tuc, kiém
phan hoi thién diém danh gia theo thoi gian soat tdc dong

3.4. Ham y trién khai cho dia phuong va co sé
dao tao

Duya trén khung phén tich, bai viét dé xuit ba
nhém ham y chinh. Thir nhat, & cap tinh/diém dén
can xdy dung “Bo chuan tiéng Anh du lich Pha
Tho” gom: b thuét ngir (glossary) cho di san - 1é
hoi, mau bang bién song ngir, checklist thong tin
t6i thiéu cho website tiéng Anh, va b quy tic ing
xu (code of conduct) song ngir cho du khach. Thir
hai, ¢ cap doanh nghiép can dao tao tiéng Anh
theo tinh huong nghe va SOP, uu tién cac diém
tiép xtc c6 tan suat tuong tac cao, ddng thoi bd

sung nang lyc xir 1y tinh hudng lién van hoéa. Thu
ba, voi co so dao tao, can thiét ké hoc phan
ESP/tiéng Anh du lich gan v&i bén virng va di san
dia phuong; phat trién hoc qua dy an (project-
based learning) nhu dich bang bién, xdy dung
audio guide, bién soan kich ban thuyét minh ngén
va thtr nghiém tai diém dén.

Bén canh d6, bai viét khuyén nghi thi diém mot
tuyén/diém dén 1am mau (vi du: cum di tich Pén
Hung - lang ¢6 Hung L6 - trai nghiém Hat Xoan)
dé chuan hoa ndi dung tiéng Anh, do luong KPI
va tinh chinh quy trinh trugc khi nhan rong. Céach
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tiép can nay gitp tranh trién khai dan trai, déng
thoi dam bao tinh nhat quédn cia dién gidi di san
va chuan muc dich vu.

4.KET LUAN

Tiéng Anh c6 thé tao tic dong da chiéu t6i du
lich bén virng tai Phu Tho néu duoc trién khai nhu
mot “ha tang mém” gan voi chuan hoa thong tin,
chét luong dich vy, dién giai di san, truyén thong
s6 va quan tri dwa trén phan hoi. Bai viét dé xuat
khung phan tich theo chudi trai nghiém du khach
va x4c dinh ndm co ché tac dong chinh, dé)ng thoi
g0i y bd chi bao dé theo ddi chét luong trién khai.
Trong bdi canh Pht Tho d3t muc tiéu tang manh
khach quéc té dén nam 2030, tiéng Anh can duge
tich hop vao chién lugc nhan luc du lich bén ving
va lién két chit gitra tinh - doanh nghiép - cong
dong - nha trudng.

Han ché ctia nghién ciru 1a dya chu yéu trén dix
liéu thr cip va phan tich khai niém. Nghién ctru
tiép theo nén thyuc hién khao sat thuc dia tai cac
khu/diém du lich, do ludng mirc do dap tng tiéng
Anh & cac diém tiép xtic, va danh gia tac dong cla
can thiép (vi du: chudn héa bién song ngit, thuyét
minh tiéng Anh) t6i mirc hai 1ong va hanh vi du
lich ¢6 trach nhiém cua khach quéc té.
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HOAT PONG KHOA HQC, CONG NGHE VA POI MOI SANG TAO
GAN VOIPAO TAO, CHUYEN GIAO TRI THUC
TAI TRUONG PAI HOC CONG NGHIEP VIET TRi:
THANH TU'U 2021 - 2025 VA PINH HUONG 2025 — 2030

Trin Thi Hiang"", Hoang Thj Vain An?
'Ban Giam hiéu
2Phong Khoa hoc Céng nghé va Hop tic Quéc té
“Email: hangtt@vui.edu.vn

Tém tit:

Giai doan 2021-2025, hoat dong Khoa hoc, Cong nghé va d6i méi sang tao cia Truong dat duoc nhiéu két qua tich cuc
v6i 168 nhiém vu cac cip cua giang vién va 83 dé tai ctia ngudi hoc. Cong bd khoa hoc cua giang vién c¢é sy ting manh véi
330 bai, trong d6 124 bai qudc té. Bén canh d6, hoat dong bién soan gido trinh, bai giang dugc day manh V01 447 tai ligu.
Dic biét, da thanh 1ap duoc 10 nhém nghién ctru theo cac linh vuc trong diém, tao nén tang quan trong cho t6 chtrc nghién
ctru chuyén siu, lién nganh va bén vimg. Trén co sé nhiing két qua dat duoc, bao céo xac dinh phwong hudng nhiém vu
KHCN&DMST giai doan 2025-2030 theo hudng nang cao chét lugng va hiéu qua nghién ctru, phat trién doi ngi, thuc day
DMST va khéi nghiép, mé rong hop tac trong nude va quc té, dong thoi doi méi co ché quan 1y va chinh sach. Py 1a co
s& quan trong dé Trudng Pai hoc Cong nghiép Viét Tri tiép tuc phat huy vai tro 1a co sé gido duc dai hoc ing dung, gop phan
da0 tao ngudn nhan lyc chét luong cao va dong gop thiét thuc cho sy phat trién cia dia phuong va dit nude.

Tir khoa: Khoa hoc, cong nghé, Péi méi sdang tao, Pé tai, Bai bdo, Gido trinh

Abstract:

During the 2021-2025 period, the Science, Technology, and Innovation (STI) activities of the University achieved
significant positive outcomes, comprising 168 research projects at various levels conducted by faculty members and 83
research projects by students. Scientific publications by the faculty saw a substantial increase, reaching 330 papers, of which
124 were published internationally. Furthermore, the compilation of textbooks and lecture notes was strongly promoted,
resulting in 447 teaching materials. Notably, 10 research groups were established in key fields, creating a crucial foundation
for in-depth, interdisciplinary, and sustainable research organization. Based on these achievements, the report outlines the
orientation and tasks for STI activities in the 2025-2030 period, focusing on enhancing research quality and efficiency,
developing the research workforce, promoting innovation and startups, expanding domestic and international cooperation,
and innovating management mechanisms and policies. This serves as an important foundation for Viet Tri University of
Industry to continue fulfilling its role as an applied higher education institution, contributing to the training of high-quality
human resources and making practical contributions to the development of the locality and the country.

Keywords: Science, Technology, Innovation, Research projects, Scientific papers, Textbooks.

1. MO DAU

Trong bdi canh cudc Cach mang cong nghiép
lan thir tu dang dién ra manh mé, KHCN&DPMST
da tro thanh nhiing try cot then chét quyét dinh
nang lyc canh tranh, chét lugng dao tao va dong
g6p xa hoi cua cac co s¢ giao duc dai hoc; gop
phan nang cao chit lugng ngudn nhan lyc phuc
vu sy nghi¢p cong nghi€p hoa, hi¢n dai hoa dét
nude. Ddi véi cac truong dai hoc dinh hudng Gng
dung, vai trd cia KHCN&PMST khéng chi thé
hién ¢ hoat dong nghién ctiru ma con gén chat voi

Truong Dai hoc Cong nghiép Viét Tri, voi sur
mang dao tao ngudn nhan lyc chit lugng cao phuc
vu phét trién kinh té — xa hoi d4t nu6c, nganh Cong
Thuong, da xac dinh KHCN&DMST 1a khau dot
phé chién lugc trong giai doan 2021-2025. Trén co
so d6, Nha trudng da chii dong trién khai nhiéu giai
phép dong bo nham thic day nghién ctru khoa hoc,
PMST va g dung san pham nghién ciru vao hoat
dong dao tao, quan tri va quan ly Nha truong, timg
budc hoan thién co ché, chinh sach khuyén khich
nghién clru va sang tao.

d6i moi nodi dung, phuong phap giang day, mod
hinh dao tao, quan tri dai hoc va chuyén giao tri
thirc vao thuc tién.

Tuy nhién, trude yéu cau ngdy cang cao cua thi
truong lao dong va xu thé phat trién gido duc dai
hoc thong minh, viéc tiép tuc day manh
KHCN&DMST theo hudng toan dién, cod chiéu
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sdu va bén viing 13 yéu cau tat yéu trong giai doan
2025-2030. Xuét phat tir thyc tién do, bai bao tap
trung phan tich nhimg thanh tyu ndi bat cua
Truong Dai hoc Cong nghi¢p Viét Tri trong giai
doan 2021-2025, dong thoi dé xuit cac dinh
huéng, giai phap trong tim nham phat huy vai tro
cia KHCN&PMST trong viéc ning cao chat
lwong dao tao, dap tmg yéu cu phat trién ctia Nha
truong trong giai doan mai.

2.SUTAC PONG CUA VAN BAN CAC CAP

Hoat dong KHCN trong céc co s¢ gido duc dai
hoc giit vai trd then chdt trong viéc nang cao chat
luong dao tao, phat trién nguff)n nhan luc chét
luong cao va thac ddy PMST. Trong nhitng nim
gan day, hé thong vin ban phap 1y caa Nha nudc,
cac bd, nganh va quy dinh ndi by cia Truong
ngay cang dugc hoan thién, tao hanh lang phap 1y
quan trong nham khuyén khich va thuc dy hoat
dong KHCN&DMST trong Truong.

Luat Khoa hoc va Cong ngh¢ nam 2013 va
duoc thay thé boi Luat Khoa hoc, Cong nghé va
DPo6i méi sang tao nam 2025, Luat Gido duc dai
hoc (stra d6i, bo sung ndm 2018) va duogc thay boi
Luat Giao dyc dai hoc naim 2025 d4 khang dinh 1&
vai tro cua co s¢ giao duc dai hoc la trung tam
nghién ctru, sang tao va chuyén giao tri thirc. Cac
luat nay cho phép truong dai hoc duge chu dong
xay dung chién lugc phat trién KHCN; t6 chic
thuc hién cac nhi€ém vu nghién ctru khoa hoc céac
cap; quan 1y, khai thac va thuong mai hoa két qua
nghién ctru. Pay 14 co sd phap 1y quan trong dé
cac trudng dai hoc phat huy quyén tu chil, gin dao
tao v&i nghién ctru khoa hoc, phat trién cong nghé
va DMST vu phat trién kinh té — x4 hoi cia nganh,
dia phuong va dat nudc.

Bén canh d6, cac nghi quyét cia Pang va chién
lugc phat trién KHCN&PMST dén nam 2030 da
dinh hudng 13 yéu cau chuyén manh hoat dong
nghién ctru trong truong dai hoc tur nghién cilru
han 1am sang nghién ctru ing dung, giai quyét cac
van dé thyc tién. Dinh hudng nay thuc day hinh
thanh cadc nhom nghién ctru, trung tdm nghién ctru
va DMST trong truong dai hoc, dong thoi ting
cuong lién két gitra nha truong véi doanh nghiép
va dia phuong.

Cac van ban cua Bo Giao duc va Pao tao, Bo
Khoa hoc va Cong nghé da cu thé héa vai tro cia
hoat dong nghién ctru khoa hoc thong qua viéc
quy dinh nghién ctru khoa hoc 13 nhiém vu bt
budc cua giang vién; gan két qua nghién ctru voi

NGHIEN CUU - TRAO DOI

cong tac danh gia, thi dua va dam bao chét luong
co s¢ gido duc dai hoc. Déng thoi, nhidu chinh
sach di dugc ban hanh nham khuyén khich cong
b6 khoa hoc, dang ky s¢ hiru tri tug, chuyén giao
cong nghé va hd tro sinh vién nghién ciru khoa
hoc, gop phan hinh thanh vin héa nghién ciru va
d6i méi sang tao trong nha trudng.

Trén co s cac quy dinh chung, Nha truong da
ban hanh hé théng van ban ndi bd vé quan 1y hoat
dong KHCN&DMST, xét chon va nghi¢m thu dé
tai, khen thuong cong bd khoa hoc, khuyén khich
chuyén giao két qua nghién ctu, ké hoach hang
nam.... Cac van ban nay budc dau di tao dong luc
cho d6i ngii gidng vién va nguoi hoc tich cuc tham
gia nghién ctru, nang cao chét luong dao tao va uy
tin hoc thuat cua Nha truong.

Tuy nhién, thuc tién trién khai cho thay mot s6
han ché nhu co ché khuyén khich chua di manh
dé thu hut cac nghién ctru c6 tinh dot pha; ngudn
luc dau tu cho hoat dong KHCNSDMST con han
ché; mdi lién két gitta nghién ctru — dao tao —
doanh nghiép chua thuc sy bén viing. Do do,
trong giai doan td1i, viéc tiép tuc hoan thién va van
dung hiéu qua cac vin ban khuyén khich hoat
dong KHCN&DMST 1a yéu cau cip thiét nham
nang cao hiéu qua nghién ctru, thuc day PMST va
gan két chat ché hon gitta ddo tao, nghién ctru va
chuyén giao tri thtic trong trong Trudng.

3. THANH TU'U KHOA HOC CONG NGHE VA
DPOI MOI SANG TAO GIAI DOAN 2021-2025

Trong nhiing nam qua, hoat dong
KHCN&DMST cua Truong Pai hoc Cong nghi€p
Viét Tri ludn dugc Bang Uy, Ban Gidm hi¢u quan
tam chi dao va xac dinh 1a mot trong nhirng nhiém
vu trong tdm, gop phan nang cao chét lugng dao
tao, uy tin hoc thuat va nang lyc phuc vu cong
dong cta Nha truong.

Hoat dong KHCN&DPMST dugc trién khai
thuong xuyén, c6 hé thong v6i s6 lugng dé tai cac
cap tung budc gia tang. Hang nam, nha truong t6
chire thyc hién nhiéu dé tai cap co s0; dong thot
tham gia va chu tri mot s6 dé tai, dy an, dé an cap
B¢ va tuong duong trd 1én. Cac hudng nghién clru
tap trung chu yéu vao nhiing linh vuc phi hop voi
chirc nang, nhiém vu cua Truong.

Chét luong cac dé tai timg budc dugc nang
cao, nhiéu cong trinh cé tinh ng dung thuc tién,
phuc vu truc tiép cho hoat dong san xuét, kinh
doanh ciia doanh nghiép, cai tién quy trinh cong
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nghé.... Mot sd két qua nghién ctu da duoc
chuyén giao, tmg dung vao thuc tién va dua vao
hoat d6ng quan 1y, ndi dung giang day, gbp phan
d6i méi phuong phap dao tao theo dinh hudng
ung dung.

3.1. bé tai, dé an, du an khoa hgc cong nghé cac
cap

3.1.1. De tai, dé an, du an khoa hgc cong nghé
cac cap cda giang vién

NGHIEN CUU - TRAO DOI

Trong nhitng ndm gan day, d6i ngi giang vién
Truong Dai hoc Cong nghiép Viét Tri da tich cuc
tham gia va chu tri nhleu dé tai, dé an, du an
(nhiém vy) KHCN céc cip tir cap co s& dén cap
Bo va tuong duong tré 1én. S6 lwong dé tai duoc
phé duyét va trién khai hiang nim phan anh sy
nhan thirc va nang luc nghién ctru khoa hoc cua
giang vién (Bang 1). Bang chua y, nhleu de tai
dugc danh gia dap ung t6t cac yéu cau vé tinh
khoa hoc, tinh méi va kha nang tng dung.

Bang 1. 86 lwong nhiém vu KHCN cdc cdp ciia giang vién giai doan 2021-2025

Pé tai cip co sé | Nhiém vu KHCN cép Bé va twong dwong tré 1én
STT | Nam - - -
So lwgng So lugng Chi tri Phoi hop
1 |2021 25 02 02 0
2 12022 29 09 08 01
3 12023 27 03 02 01
4 |2024 34 03 02 01
5 12025 29 07 03 04
Tong 144 24 17 07

Trong giai doan 2021-2025, hoat dong nghién
ctru khoa hoc dugc trién khai thuong xuyén, lién tuc
va dat dugc nhiing két qua tich cuc. Tong s6 dé tai
cap co so 13 144 dé tai, trung binh 28-29 dé tai/ndm,
cho thay phong trao nghién ciru khoa hoc dugc duy
tri On dinh, déng vai tro quan trong trong viéc nang
cao nang luc nghién ctru, hinh thanh y tudng khoa
hoc va dao tao ddi ngii can bd nghién ctru.

Song song vdi do, c6 24 nhiém vu KHCN cép
Bo va tuong duong trd 18n, chiém khoang 16,7%
50 v6i s d& tai cap co so. Ty 1¢ nay cho thay hoat
dong nghién ctru da tung budec mo rong Ién cac
cap quan 1y cao hon, thé hién sy ning cao vé chét
lugng va tinh canh tranh ctia cac hudng nghién
ctru. Trong téng s6 24 nhiém vu c6 17 nhiém vu
(chiém 70,8%) thudc Trudng chu tri (Giang vién
ctia Truong 1a chi nhiém) va 07 nhiém vu (chiém
29,2%) 1a giang vién phdi hop voi don vi khac dé
thuc hién. Ty 1€ nhiém vu do Trudng chu tri cao
phéan anh nang luc ddc lap nghién ctru va kha nang
diéu phdi khoa hoc ciia doi ngii giang vién, nha
khoa hoc. Pong thoi, su gia ting cac dé tai phdi
hop, dac biét trong nam 2025, cho théy dinh
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hudéng mo rong hop tac khoa hoc, phu hop véi xu
thé nghién ctru hién dai. Pac biét, tit ca cac dé tai
déu co tinh tmg dung, san pham cua d& tai (mo
hinh, quy trinh, phdn mém...) da va dang dugc
ung dung hi¢u qua trong dao tao, quan tri va quan
ly ctia Nha truong.

Nhimg két qua nay 14 co s& khoa hoc va thuc
tién quan trong dé xay dung dinh hudng phat trién
hoat dong nghién ctru trong giai doan tiép theo,
huéng t6i tang ty trong dé tai cdp cao va mé rong
mang ludi hgp tac trong va ngoai nudec.

3.1.2. Dé tai cia hoc vién, sinh vién

Trong giai doan 2021-2025, hoat dong nghién
ctru khoa hoc cta hoc vién, sinh vién (goi chung la
nguodi hoc) ngay cang duoc quan tdm va trd thanh
mét trong nhiing chi bao quan trong phan anh chat
lugng dao tao, mirc do gin két giita dio tao va
nghién ctru, cling nhu nang luc BPMST trong Khoa,
Trudng. S6 liéu thong ké (Hinh 1) 1a cén ctr khoa
hoc quan trong dé danh gia nhimg két qua dat duoc,
chi ra cac han ché, nguyén nhan va xu hudng phat
trién, tir 46 d& xuAt cAc giai phap phu hop nham
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nang cao hi¢u qua hoat dong nghién ctru khoa hoc
cua sinh vién trong giai doan tiép theo.

Két qua Hinh 1 cho thdy, hoat dong

nghién ctru khoa hoc cua ngudi hoc Nha 100
trudng timg bude duoc quan tim, trién khai

va dat duoc nhimg két qué tich cyc. Tong 3 80
sO dé tai trong toan giai doan 13 83 dé tai, .
g6p phan quan trong vao viéc nang cao chét % 60
luong dao tao, rén luyén nang luc nghién g,
ctru, trr duy khoa hoc va kha ning vandung =2 40
kién thirc vao thuce tién cho nguoi hoc. Cu
thé, nam 2021 khong thyc hién dé tai 1a do 20
anh huong cua dich bénh COVID-19.

Trong giai doan 2021-2025 c6 xu hudng 0

tang truong ro rét, dac biét tr nam 2022 trd
di. SO luong dé tai ndm sau nhin chung cao
hon nam trudce, mac du c6 sy dao dong nhét
dinh gitra cac ndm. Két qua dat dugc cho
thiy cac chu trwong, chinh sach khuyén
khich nghién ctru khoa hoc hoc vién, sinh

83

24

26
16 17

2021 2022 2023 2024 2025

Nam

Téng

Hinh 1. S6 lwong dé tai nghién cieu khoa hoc
cua nguoi hoc giai doan 2021-2025

vién ctia Nha trudng di phat huy hiéu qué; vai trd huéng dan, dong hanh cta doi ngii giang vién ngay cang
10 nét; dong thoi sy nhan thirc va nang lyc nghién ctru cua nguoi hoc tirng budce dugce nang cao.

Ngoai dé tai cap Truong, cac Khoa con to
chirc, trién khai d@ tai hoc vién, sinh vién, t6 chirc
cac cugc thi sang tao khoa hoc k¥ thuat cép Khoa.
Nhiéu dé tai c6 tinh tng dung cao. Dic biét, trong
vong chung két cudc thi cong nghé tri tué sinh
vién do Trung wong Poan TNCS Ho6 Chi Minh,
Trung tam ho tro va phat trién sinh vién Viét Nam
phéi hop cung Cong ty TNHH Canon Viét Nam
t6 chuc, nam 2022 Nha truong co 2 doi/160 doi
toan qudc duoc vao vong chung két, trong d6 1
doi dat gidi 3 va 1 doi dat giai khuyén khich; nam
2023 cling c6 2 dgi/120 doi tham dy dugc vao
vong chung két, trong d6 1 doi dat giai nhi. Két
qua ndy 1a minh ching thuyét phuc cho dinh
huéng gin dao tao voi nghién ctru khoa hoc,
PMST va thyc tién cong nghé, dong thoi khang
dinh vai tro cia Nha truong trong viéc phat hién,
bdi dudng va phat huy ning luc sang tao cua sinh

vién trong boi canh chuyén doi so6 va phat trién
kinh t€ tri thirc hién nay.

3.2. Cong bo khoa hoc va san pham nghién ciru
ctia gidng vién

Trong bbi canh gido duc dai hoc dang chuyén
dich manh mé theo hudng gan két chit ché giira
dao tao, nghién ctru khoa hoc va PMST, cong bd
khoa hoc va cic san pham nghién ctru cia giang
vién giit vai tro then chdt trong viéc khang dinh
chét luong hoc thuat, uy tin khoa hoc va nang luc
tri thirc cua Truong. Thong qua cac cong bd khoa
hoc nhu bai bdo (Bang 2) dang trén cac tap chi
chuyén nganh trong nuc va quoc té, cing voi hé
thong gido trinh, bai gidng va tai liéu hoc tap
(Bang 3) dugc bién soan cong phu, doi ngii giang
vién khong chi dong gop vao kho tang tri thire
khoa hoc ma con tryc tlep nang cao chét luong
dao tao va hiéu qua chuyén giao tri thirc.

Bdng 2. Két qua bai bao dang trén tap chi chuyén nganh trong nuoc va quoc té thudc danh muc tap
chi cua Hoi dong chirc danh Gidao sw Nha nwoc cua giang vién giai dogn 2021-2025

STT Nim Quéc té Trong nuéc c6 tinh
ISI, Scopus Khiac diém
1 2021 9 2 34
2 2022 15 3 33
3 2023 19 3 46
4 2024 20 4 59
5 2025 36 13 34
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A t;{ , r 47
STT Nim Quaoc té Trong nuéc ¢6 tinh
ISI, Scopus Khic diém
Tong 99 25 206

Két qua théng ké cho théy, trong giai doan
2021-2025, tong s6 cong bd khoa hoc dat 330 bai,
trong d6 cong bd trong nude co tinh d1em chiém
ty trong 16n nhét véi 206 bai (62,4%), tiép dén 1a
cac bai bao quéc té ISI/Scopus véi 99 bai (30,0%)
va cong bd qudc té khac véi 25 bai (7,6%).

Xét theo thoi gian, sb luong bai bao ISI/Scopus
tang lién tuc qua cac nam, tr 9 bai nam 2021 1én
36 bai nam 2025. Cong bd qubc té khac co quy
mo nho hon nhung ciling ghi nhan xu huéng tang,
dic biét trong nam 2025 véi 13 bai. Pbi voi cong
b trong nude co tinh diém, s6 lwong bai ting dan
tir 34 bai nam 2021 1én murc cao nhat 59 bai nim
2024, sau d6 giam xudng con 34 bai vao nim
2025. Sy gia tang lién tuc s6 luong bai bao
ISI/Scopus cho thdy nhiing chuyén bién tich cuc
trong hoat dong nghién ctru khoa hoc, phan anh
su cai thién vé chat luong nghién ctru, nang luc

cong bd qudc té va muc do hoi nhap hoc thuat.
Két qua nay ciing cho thiy tac dong tich cuc cua
cac chinh sach khuyén khich nghién ctru va cong
bd qudc té trong thoi gian qua.

Meiic dui cong bd trong nudc co tinh diém van chiém
ty trong l6n, sy giam sit s luong trong nam 2025 co
thé dugc Iy giai boi xu hudng dich chuyén dinh hudng
cong bd sang céc tap chi qudc té uy tin, thay vi phan
anh su suy giam hoat dong nghién ctru. Bidu nay phu
hop véi chién lugc nang cao chét lugng va tim anh
hudng cia cac két qua nghién ciru khoa hoc.

Nhin chung, co cdu va xu huéng cong bd khoa
hoc giai doan 2021-2025 cho théy su phat trién
theo hudng can dbi giira duy tri nén tang cong b
trong nudc va ting cudng cong bd qudc té chat
lugng cao. Déy 1a co so khoa hoc quan trong cho
viéc tlep tuc hoan thién co ché hd tro nghién ctru,
thac day hop tac qudc té va nang cao hi¢u qua
cong b khoa hoc trong giai doan tiép theo.

Két qua nghién ciru clia giang vién ngoai viée
viét cac bai bao ding trén tap chi chuyén nganh
trong nude va qudc té, con duge chuyén hoa thanh
san pham cong bd trén Pic san Khoa hoc va Cong
nghé cua Truong véi viéc xuat ban déu din 2
s6/nam.

Song song vdi viée thuc hién dé tai KHCN cac
cAp, giang vién con tich cuc bién soan gigo trinh,
bai giang phuc vu hoat dong dao tao, trong dé
duoc cap nhat nhitng ndi dung, cong ngh¢ moi,
dic biét nhitng ndi dung tir két qua nghién ctru
(Bang 3).

Két qua Bang 3 cho thiy, giai doan 2021-2025,
hoat dong bién soan va xuét ban hoc liéu phuc vu
dao tao cta don vi thé hién rd xu hudng phat trién
theo chiéu rong, dac biét & nhom gido trinh ndi bd
va bai giang. Tong cong trong toan giai doan da co
7 dau sach, gido trinh dugc xudt ban chinh thic va
440 gido trinh ndi b, bai gidang dugc xay dung va
dua vao str dung trong giang day.

Bdng 3. Két qua bién soan gido trinh, bai gidng ciia giang vién giai doan 2021-2025

STT Nam Sach, Gio trinh xuat ban Gido trinh ngi b§, bai gidng
1 2021 03 36
2 2022 01 22
3 2023 01 98
4 2024 02 45
5 2025 0 239
Téng 7 440

PAC SAN KHOA HOC VA CONG NGHE /SO 1 NAM 2026 117



TRUONG PAI HQC CONG NGHIEP VIET TRi

Ddi véi sach, giao trinh xuét ban, sb luong con
khiém tén va c6 xu huéng dao dong qua cac nam.
Niam 2021 ghi nhan mtc cao nhat véi 3 du sach,
sau d6 giam xubng con 1 dau sach/nim trong giai
doan 2022-2023, tang nhe 1én 2 dau sach vao nam
2024 va khong c¢6 dau sach xut ban méi trong
nim 2025. Piéu nay cho théy viéc xuit ban gido
trinh chinh thirc van gép nhiéu thach thirc, doi hoi
thoi gian, ngudn luc va quy trinh thdm dinh
nghiém ngét.

Nguoc lai, giao trinh ndi bo va bai giang co su
gia ting manh mé&, phan anh rd nd luc ddi mai ndi
dung. Sau khi giam tir 36 tai liéu nam 2021 xubng
22 tai liéu nam 2022, sé lwong di ting dot bién
vao nam 2023 voi 98 tai liéu, tiép tuc duy tri ¢
muc kha cao trong nam 2024 (45 tai liéu) va dac
biét birt pha manh vao nam 2025 véi 239 tai ligu.
Sy gia ting nay cho thay qua trinh chuan hoa hoc
liéu, cap nhat chuong trinh dao tao va ung dung
chuyén d6i sb trong giang day di dugc ddy manh
trong nam 2025. Viéc bién soan gido trinh ndi b
13 nén tang quan trong dé nang cao chat luong dao
tao, d@)ng thoi tao tién dé cho viéc tuyén chon,
hoan thién céac gido trinh ndi bd c6 chat luong t6t
nham phat trién thanh sach, gido trinh xuit ban
trong giai doan tiép theo.

3.3. Hoi nghi khoa hgc

C6 thé khang dinh rang, viéc to chtrc hoi nghi
khoa hoc danh cho gidng vién va hoc vién, sinh
vién giit vi tri then chdt trong viée phat trién hoat
dong KHCN&DMST va nang cao chét lugng dio
tao cia Nha truong. Hang nam, Nha trudng déu
t6 chuc Hoi nghi khoa hoc gidng vién, H)i nghi
khoa hoc hoc vién, sinh vién. Ngoai ra, Nha
truong con phdi hop vai cac don vi khac dong to
chirc mot sé6 Hoi nghi khoa hoc chuyén dé nhu:
Phoi hop voi Lién hiép cac Hoi khoa hoc va ky
thuat tinh Phti Tho to chue Ho1 thao tu Van phéan
bién va giam dinh xa hoi vé: Chuyén doi sd trong
cac co'sO gido duc chuyén nghiép trén dia ban tinh
Pha Tho; Phdi hop véi mot sb Truong Dai hoc
truc thugc B Cong Thuong td chirc Hoi nghi
khoa hoc quéc gia vé nang luong, dién tur va tu
dong hod... Ngoai ra, hang nam cac giang vién
ctia Truong con viét bai, tham dy nhidu Hoi nghi
khoa hoc trong nudc va quéc té. Hoi nghi khoa
hoc dong gbp vai tro khong nhé trong viéc nang
cao chat luong dao tao, cu thé:

Thir nhat, 1a dien dan hoc thuat két noi cac nha
khoa hoc (bao gom ca gido vién, hoc vién va sinh
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vién) trong cong bd, trao ddi va phan bién cac két
qué nghién ctru. Thong qua viée trinh bay bao céo
khoa hoc, hoc vién, sinh vién duoc tiép can sém véi
mdi truong nghién ctru chuyén nghiép, trong khi
giang vién c6 diéu kién huéng dan, dinh huéng va
nang cao chét lugng cac nghién ctru ctia ngudi hoc.

Thir hai, gbp phan hinh thanh va phat trién
nang lyc nghién ctru khoa hoc cho hoc vién, sinh
vién. Vi¢c tham gia hoi nghi giup hoc vién, sinh
vién rén luyén tu duy khoa hoc, phuong phap
nghién ctru, ky nang viét bdo cdo va trinh bay hoc
thuét, qua do6 tao nén tang cho hoc tap & béc cao
hon va dép Gmg yéu cdu ngudn nhan lyc chat
lugng cao.

Thit ba, thiic ddy gan két chit ch& giira nghién
clru va dao tao. Cac két qua nghién ctru ciia giang
vién va hoc vién, sinh vién duoc chia sé, thao luan
tai hoi nghi co thé dugc tich hop vao nodi dung
giang day, gop phan d6i méi phuong phép dao tao
theo hudng nghién ctru — séng tao.

Thit fir, 13 méi trudng nudi dudng tinh than
DMST va khoi nghiép khoa hoc. Cac y tuong, san
phém nghién ctru ctia hoc vién, sinh vién dudi sy
dan dat cta giang vién c6 co hoi duoc hoan thién,
phat trién thanh d& tai nghién ctru, sang kién ky
thuat hodc san pham tng dung, dap Gmg nhu cau
thuc tién ctia x4 hoi.

Thir ndm, viéc to chire hoi nghi khoa hoc giang
vién, hoc vién, sinh vién gép phan xiy dung vin
hoa nghién cuu trong Truong. Hoat dong nay tao
dong lyc lan toa tinh than nghién ctru khoa hoc,
nang cao uy tin hoc thuét, dong thoi khang dinh
vai tro cua Nha truong trong dao tao, nghién ctru
va chuyén giao tri thitc phuc vu phat trién kinh té
- x4 hoi.

3.4. Nhém nghién ciru

Néam 2026, Nha truong da thanh lap dugc 10
nhom nghién ctru & cac linh vyc: Khoa hoc co ban,
1y luan chinh tri, hop chét thién nhién, vat liéu vd
co, diéu khién thong minh, co khi— 6 t6, cong nghé
thong tin, kinh té, ké toan, ngon ngit. Viéc thanh
1ap 10 nhém nghién ctru danh dau budc chuyén
quan trong trong to chirc va phat trién hoat dong
KHCN&DPMST cua Nha truong theo hudng
chuyén nghiép, c6 trong tim va bén viing. Cac
nhoém nghién ctru dugc hinh thanh trén co sé thé
manh chuyén mon cuia giang vién, gan vai cac linh
vuc dao tao chu lyc va dinh huéng phat trién cta
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Truong, qua doé tao moi trudong hoc thuat on dinh
de trién khai nghién ctru chuyén sau va lién tuc.

V& mat hoc thuat, m6é hinh 10 nhém nghién
ctru gop phan khic phuc tinh trang nghién ctru
don 1é, manh mun; ting cudng lién két ndi bo giira
giang vién cac khoa, bo mon va thac diy hop tac
lién nganh. Diéu nay tao diéu kién nang cao chit
lwong va sb lwong san phdm khoa hoc, dic biét 1a
cac bai bao cong bd trén tap chi uy tin, de tai
nghién ctru cdc cap va san pham tng dung gin véi
thuc tién.

V& dao tao ngué)n nhan lyc nghién cuu, cac
nhom nghién ctu dong vai tro 1a “hat nhan hoc
thuat”, hd tro giang vién tré va hoc vién, sinh vién
tham gia nghién ctru khoa hoc mot cach c6 hé thong.

Vé quan 1y khoa hoc, viéc to chirc thanh 10
nhom nghién ctru giip Nha truong thuan loi hon
trong vi¢c dinh hudng, theo doi, danh gia hi€u qua
hoat dong nghién ctru, ddng thoi lam co s¢ dé xay
dung co ché dau tu trong diém, phan bd ngudn luc
hop 1y va ting budc hinh thanh cdc nhém nghién
ctru manh trong tuong lai.

Nhin chung, viéc thanh 1ap 10 nhom nghién
ctru khong chi gop phan nang cao ning luyc nghién
ctru khoa hoc ctia Truong, ma con tao nén tang
quan trong dé gan két nghién ctru voi dao tao va
phuc vu cong dong, pht hop véi yéu cau doi méi
gido duc dai hoc va phét trién KHCN&DMST
trong giai doan hi¢n nay.

4. PHUONG HUONG NHIEM VU KHOA HQC
CONG NGHE VA POI MOI SANG TAO GIAI
POAN 2025-2030

Dé thyc hién thanh cong Nghi quyét Dai hoi
Pang cac cap, hoat dong KHCN&PMST dong
vai tro vO cung quan trong. Do do, Nha truong da
xadc dinh mot sé phuong hudng nhiém vy
KHCN&DPMST giai doan 2025-2030 nhu sau:

- Dinh huong nghien citu gan VOi chzen luoc
phat trién cua Truong va nhu cau thyc tién: Tap
trung phét trién hoat dong KHCN&PMST theo
hudng tng dung, giai quyét cac van dé thyc tién
cua Nha truong, doanh nghiép, dia phuong va xa
hoéi; vu tién cac linh vuc thé manh cua Truong
nhu cong nghiép, k¥ thuat, cong nghé, kinh té —
quan ly va khoa hoc tng dung.

- Néng cao chdt lirong va hiéu qua hoat déng
nghién ciru khoa hoc: Chuyén trong tim tir ting
s6 luong sang nang cao chat lugng dé tai, cong bd
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khoa hoc va san pham nghién ctru; khuyén khich
céc dé tai co kha ning cong bd trén cac tap chi uy
tin, chuyén giao cong nghé, dang ky sé hiru tri tué
va thuong mai hoa két qua nghién ctru.

- Phét trién ddi ngii nghién ciu: Xay dung,
cting c6 cac nhom nghién ctru theo linh vuc trong
diém; khuyén khich gidng vién tré, hoc vién, sinh
vién tham gia nghién ctru; gan nghién ciru khoa
hoc véi dao tao, boi dudng nang luc nghién curu,
d6i méi phuong phap giang day va hoc tap.

- Day manh DMST va khoi nghiép trong Nha
trwong: Hinh thanh hé sinh thai PMST gin voi
hoat dong nghién ctru khoa hoc cua giang vién va
ngudi hoc; khuyén khich y tuong sang tao, du an
khoi nghiép, umg dung cong ngh¢ moi; tang
cudng két ndi véi doanh nghiép dé hd trg wom
tao, thu nghiém va trién khai san pham.

- Ting cwong hop tdc trong nwée va quoc té vé
KHCN: M6 rong hop tac vdi cac vién nghién curu,
truong dai hoc, doanh nghiép va to chirc khoa hoc
trong va ngoai nudc; tham gia cac chuong trinh,
dy 4n nghién ctru lién nganh, lién két ving; timg
budc nang cao nang luc hoi nhap va vi thé khoa
hoc cua Nha truong.

- Déi méi co ché quan Iy va chinh sdch khuyén
khich nghién ciru khoa hoc: Hoan thién co ché
quan ly khoa hoc va cong nghé theo hudng linh
hoat, minh bach; xdy dung chinh sich khuyén
khich, dai ngd phu hop ddi voi giang vién va
ngudi hoc ¢6 thanh tich nghién ctru, PMST; day
manh mg dung cong nghé s trong quan 1y hoat
dong khoa hoc.

5.KET LUAN

Giai doan 2021-2025, hoat dong KHCN&DMST
cta Truong Dai hoc Cong nghiép Viét Tri da dat
duoc nhiéu két qua quan trong, thé hién sy phat trién
ca vé quy mo, chat luong va tinh (mg dung. Hoat
dong nghién ctru khoa hoc dugc trién khai thuong
xuyén, ¢6 trong tim, gan véi dinh hudng phat trién
ctia Truong va nhu cau thue tién cta x4 hoi. Doi ngii
giang vién da c6 budc tién rd nét vé nang lyc nghién
clru, thé hién qua sd luong va chét luong dé tai cac
cap. Cong bd khoa hoc ¢ chuyén bién tich cuc theo
hudng nang cao chét luong va hoi nhap quéc té, voi
su gia tang lién tuc cac bai bao ISI/Scopus. Hoat
dong bién soan hoc licu, nhét 13 gido trinh noi bo va
bai giang, phat trién manh, gop phan truc tlep nang
cao chat luong dao tao va thuc day chuyén doi sd
trong giang day. Nghién ctru khoa hoc cta hoc vién,
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sinh vién ngay cang dugc quan tam, c6 xu hudng doan 2021-2025 14 co sé khoa hoc va thyc tién quan
tang truong On dinh, dat duge nhimg két qua ndi bat trong dé Nha truong tiép tuc d6i méi, nang cao hiéu
tai cac cudc thi KHCN cép qudc gia, qua d6 khing quéa hoat dong KHCN&DPMST, timg budc khing
dinh hiéu qua ctia dinh huéng gin dao tao v6i nghién dinh vi thé va uy tin hoc thuat trong giai doan phat
ctru va BMST. Nhiing thanh tyu dat dugc trong giai trién tiép theo.
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VAI TRO C‘fJA GIANG VIF;N TRONG MOI TRUONG SO GAN VOI ‘
PAO TAO TU XA TAI TRUONG PAI HQC CONG NGHIEP VIET TRi

Lai Thi Hiéu"
Khoa Khoa hoc Co ban — Ly lugn Chinh tri

"Email: hieult@vui.edu.vn

Tém tit:

Trong bbi canh chuyén dbi s dang dién ra manh mg, dao tao tir xa va moi truong sO tré thanh xu huéng tit yéu cua gido
duc dai hoc, dit ra yéu cau doi méi sdu sdc d6i v6i vai tro cua giang vién. Bai viét tap trung 1am 6 sy chuyen dich vai tro
cua giang vién tor m6 hinh truyen thdng sang moi truong s, trong d6 giang vién khong chi 1a ngudi truyen thu tri thirc ma
con 1a nguoi thiét ké hoc licu, t6 chuc va dan dat hoat dong hoc tap, danh gia va hd tro ngudi hoc trong sudt qué trinh dao
tao tir xa. Trén co s& tiép can 1y luan vé moi truong sd va dao tao tir xa, bai viét phén tich thuc tién trién khai dao tao tir xa
tai Truong Dai hoc Cong nghiép Viét Tri, tap trung lam r6 nhimg chuyen b1en ban dau trong vai tro cua giang vién ciing nhu
nhitng van dé dat ra trong qua trinh thyc hién. Tir do, bai viét dé& xuat mot s giai phap nham phat huy hiéu qua vai tr6 cua
giang vién trong moi trudng s6, gop phan nang cao chat luong va hiéu qua dao tao tir xa trong bdi canh chuyén doi sb gido
duc dai hoc hién nay.

Tw khéa: Gidng vién, méi truong so, dao tao tir xa, chuyén doi so.

Abstract:

In the context of robust digital transformation, distance learning and digital environments have become inevitable trends
in higher education, necessitating a profound transformation in the role of lecturers. This paper focuses on elucidating the
shift in the lecturers' role from the traditional paradigm to the digital environment. In this context, lecturers are no longer
merely knowledge transmitters; they also act as instructional designers, organizers, and facilitators of learning activities, as
well as assessors and learning supporters throughout the distance education process. Drawing on theoretical approaches to
digital environments and distance learning, the study analyzes the practical implementation of distance education at Viet Tri
University of Industry (VUI). It specifically highlights the initial shifts in the lecturers' roles and the emerging challenges
encountered during the implementation process. Consequently, the paper proposes several solutions to optimize the
effectiveness of lecturers' roles within the digital environment, thereby contributing to enhancing the quality and efficiency
of distance education amid the ongoing digital transformation in higher education.

Keywords: Lecturers, Digital environment, Distance learning, Digital transformation.

1. PAT VAN PE

Trong bbi canh Cach mang cong nghiép lan
thr tu dang dién ra manh m¢, chuyén doi sb di va
dang tr¢ thanh xu thé tat yeu cua giao duc dai hoc
trén pham vi toan cau. Viéc Gmg dung cong nghé
s6 khong chi nham hién dai hoa phuong thirc quan
1y ma con tac dong sau sdc dén hoat dong day va
hoc, ddc biét 1a sy phat trién cta dao tao tr xa va
cac hinh thie hoc tap trong méi truong sd. Gido
duc dai hoc vi vay dang ching kién su chuyén
dich can ban tir m6 hinh dao tao truyén,thc”')ng sang

vién va nguoi hoc ciing ¢6 nhiing bién ddi rd nét,
chuyén tir vai tro “truyén thy tri thirc” sang “to
chirc, huéng dan va hd trg qua trinh hoc tap”.
Trong bdi canh d6, co khong it quan diém cho
rang cong nghé c6 thé 1am suy giam vai tro cia
giang vién. Tuy nhién, thuc tién cho thdy chuyén
d6i s6 khong 1am lu mo vai tro clia giang vién ma
nguoc lai, dat gidang vién vao vi tri trung tdm mai,
v6i nhimg yéu cau cao hon vé ning luc su pham,
nang lyc sé va kha nang thich ing v6i moi trudng
gido duc hi¢n dai.

mo hinh dao tao linh hoat, m¢ va gan chat voi
cong nghé.

Su phat trién cua dao tao tir xa va mdi truong
s6 da lam thay d6i can ban khong gian day - hoc,
khi qua trinh dao tao khong con bi gidi han boi
16p hoc vt Iy; phuong thirc truyén dat tri thuc, tir
tiép c4n mot chiéu sang da phuong tién, tuong tac
va c4 nhan hoa; dong thoi mdi quan hé giira giang

Xuit phat tir yéu cau do, bai viét tap trung lam
1 vai trd méi cua giang vién trong moi trudng sd,
coi day 1a yéu t6 then chdt quyét dinh chat luong
va hi€u qua cua dao tao tur xa. Trén co s& phan
tich thuc tién trién khai dao tao tir xa tai Truong
Pai hoc Cong nghiép Viét Tri, bai viét danh gia
nhimng két qua dat dugc, nhimg kho khin, thach
thire dat ra di voi doi ngli giang vién, tir d6 dé
xuat mot sd giai phap nham phat huy vai tro cua
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giang vién, gop phan nang cao hiéu qua dao tao
tir xa trong bdi canh chuyén ddi s gido duc dai
hoc hién nay.

2. CO SO LY LUAN VA BOI CANH NGHIEN
cUu

2.1. Khai quat vé méi truong sb trong gido duc
dai hoc

Méi trudng sd trong gido duc dai hoc 1a tong
thé cac diéu kién cong nghé, nén tang sb6 va
phuong thirc to chirc day va hoc dua trén khong
gian mang, cho phép hoat dong dao tao, quan ly
va danh gid duoc thuc hién linh hoat, khong phu
thudc vao khong gian va thoi gian. Trong moi
truong ndy, dao tao tir xa va hoc tap truc tuyén tro
thanh hinh thtrc quan trong, gép phan mé rong co
hoi hoc tap va dap Gmg nhu cau hoc tap da dang
ctia nguoi hoc.

Day va hoc trong mdi trudng sb co cac dic
trung co ban nhu khong gian md, thoi gian linh
hoat va tuong tac da kénh. Nhitng déc trung nay
tao diéu kién nang cao hi¢u qua dao tao, déng thoi
dit ra yéu cau d6i moi vai tro cia giang vién trong
t6 chtre va dan dit qua trinh hoc tap.

2.2. Su chuyén dich vai tro ciia giang vién

Trong gido duc truyén thng, giang vién chu
yéu gitt vai trd truyén thu tri thirc, ngudi hoc tlep
nhan kién thirc tuong dbi thu dong. Khi chuyén
sang moi truong so0, vai trd cua giang vién co6 sy
thay doi cin ban, tir “ngudi giang day” sang
“ngudi thiét ké va dan dat hoc tap”.

Giang vién khong chi xay dung ndi dung hoc
tap ma con thiét ké hoc lidu sb, to chirc hoat dong
tuong tac, ho tro ngudi hoc phat trién nang luc tu
hoc va tu quan 1y hoc tap. Su chuyén dich nay doi
hdi giang vién phai c6 nang luc chuyén mon viing
vang, k¥ ning cong nghé, su pham s6 va tu duy d6i
méi, qua d6 khang dinh vai tro trung tAm cua giang
vién trong bao dam chat luong dao tao tir xa.

3. VAI TRO CUA GIANG VIEN TRONG MOI
TRUONG SO

3.1. Thiét ké hoc liéu va kich ban sw pham sb
Trong mdi trudng sd, giang vién gitr vai tro
then chét trong viée thiét ké hoc liéu va kich ban
su pham phu hop voi dao tao tir xa. Noi dung moén
hoc can dugc chuyén hoa thanh céc hinh thirc hoc
lidu s6 nhu video bai giang, bai giang trinh chiéu
co thuyét minh va hoc li¢u da phuong tién, bao
dam tinh logic, truc quan va dé tiép can. Pong
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thoi, viée chuan héa hoc liéu la yéu ciu quan
trong nham nang cao chat lugng dao tao va xay
dung kho hoc li€u s6 dung chung ctia nha truong.

3.2. T6 chirc va din dit hoat ddng hoc tap

Giang vién dong vai tro t6 chire, hudng dan va
duy tri dong lyc hoc tap cho ngudi hoc trong moi
truong sd. Thong qua cac nén tang truc tuyén,
giang vién hd trg nguoi hoc tu hoc, ting cudng
tuong tac va ting budc ca nhan hoa qua trinh hoc
tap, qua d6 nang cao hi¢u qua dao tao tu xa.

3.3. Panh gia va phan hoi

Pao tao tir xa doi hoi d6i méi phuwong phap
kiém tra, danh gia theo hudng két hop danh gia
qua trinh va danh gia két qua. Giang vién can su
dung da dang cac hinh thirc danh gia truc tuyén
va cung cdp phan hoi kip thoi, mang tinh xay
dung nham ho tro nguoi hoc cai thién két qua
hoc tap.

Dé thuc hién cac vai tro trén, giang vién can
phat trién nang luc s6 toan dién, bao gdm k¥ ning
cong nghé, k¥ ning su pham sb va tu duy hoc tap
sudt doi. Pay 1a diéu kién nén tang bao dam giang
vién thich ing v6i méi trudng ddo tao truc tuyén
va duy tri chat lugng ddo tao tir xa trong bdi canh
chuyén doi sd.

4. PHAT HUY VAI TRO GIANG VIEN TRONG
TRIEN KHAI DAO TAO TU XA TAI TRUONG
PAI HOC CONG NGHIEP VIET TRI

4.1. Boi canh va di€u kién trién khai dao tao tir
xa

Trong bbi canh chuyén d6i s6 dién ra manh mé,
gido duc dai hoc Viét Nam dung trude yéu cau doi
moi phuong thue dao tao nhém nang cao chat
lugng va md rong co hoi tiép can gido duyc. Cac
chu truong, chinh sach cua Nha nudce vé chuyén
ddi s6 va doi mai gido duc da tao co s¢ chinh tri,
phap 1y quan trong cho viéc trién khai cac mé hinh
dao tao linh hoat, trong d6 dao tao tir xa va hoc
tap tryc tuyén ngdy cang giit vai trd quan trong
trong gido duc dai hoc hién dai.

Trén co s& do6, Truong Pai hoc Cong nghiép
Viét Tri xac dinh dao tao tir xa 1a mot hudng phat
trién pht hop véi chién luge ciia nha truong,
nhim mo rong quy mo, da .dang hoa dbi tuong
ngudi hoc va thuc day chuyen d6i sb trong giang
day va hoc tap. Viéc trién khai duoc thuc hién
theo 10 trinh than trong, trudc mat tdp trung vao
cac nganh co diéu kién thuan loi.
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Hién nay, nha truong da budc dau da ban hanh
chuong trinh dao tao tir xa nganh Ngon ngr Anh
vo1 hai h¢ 1a lién thong Pai hoc va Pai hoc chinh
quy, nganh Céng ngh¢ thong tin vi hai hé lién
thong Pai hoc va Pai hoc chinh quy. Cung véi
d6, nha truong timg budc dau tu ha tang cong
nghé va sir dung nén tang quan 1y hoc tap (LMS)
lam coéng cu trung tam trong t6 chirc dao tao tir
xa, ho tro giang vién va ngudi hoc trong qua trinh
day va hoc.

Doi ngii giang vién budc dau thé hién tinh
than trach nhiém va su san sang tiép can phuong
thire giang day méi, du ning luc su pham sb va
kinh nghiém giang day truc tuyén van dang dugc
tiép tuc hoan thién. Nhin chung, cac diéu kién
ban dau vé ha tang, nén tang LMS va d6i ngii
giang vién di tao nén tang quan trong cho viéc
trién khai ddo tao tir xa, dong thoi dit ra yéu cau
phat huy hon nita vai tro ctia gidng vién trong
giai doan tiép theo.

Qua trinh trién khai dao tao tir xa budc dau da
mang lai nhitng két qua tich cuc, gop phan khang
dinh vai tro ciia giang vién trong moi truong sd va
tao tién dé cho sy phat trién bén virng cia mé hinh
dao tao nay.

4.2. Nhitng chuyén bién ban diu trong vai tro
cuia gidng vién

Trong giai doan khé1 dong dao tao tir xa, vai
tro cua giang vién tai Truong DPai hoc Cong
nghiép Viét Tri di bat dau c6 nhitng chuyén bién
nhét dinh, thé hién qua su thay doi trong nhan
thirc va phuong thuc tham gia giang day trong
moi truong s6. DU méi & mirc do ban diu, cac
chuyén bién nay cho thiy xu huéng dich chuyén
vai tro clia giang vién phu hop véi yéu cau cia
dao tao tir xa.

Tru6c hét, nhan thic ciia giang vién vé vai tro
trong moi trudong sb timg bude duoc néng cao. Nhiéu
giang vién da y thire 1o hon yéu cau chuyén tir vai trd
truyén thu tri thire sang thiét ké, to chirc va ho trg qua
trinh hoc tap cua nguoi hoc, tao tién dé cho viéc tlep
can cac phuong thire day hoc truc tuyén.

Bén canh d6, giang vién budc dau tham gia
thiét ké va xay dung hoc lidu sd nhu bai giang
dién ttr, video bai giang va h¢ théng bai tap truc
tuyén. Nam 2025 di co 15 dé tai khoa hoc cép
truong vé nghién ctru xay dung bai giang E -
learning thuc hién thanh cong. TAt ca cac bai
giang phuc vu cho nganh Ngon ngir Anh va nganh
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Cong nghé thong tin da dugc gidng vién & cac
khoa dau tu tri tué, thdi gian hoan thanh trong
nam 2025 dé phuc vu dao tao tuir xa theo ké hoach
ctia nha trudng. O cac nganh dao tao khac ciing
c¢6 nhitng chuyén bién rd nét trong viéc xay dung
bai giang E - learning.

Vai tro to chic va dan dat hoat dong hoc tap
truc tuyén ciing ting budc duoc hinh thanh théng
qua viéc su dung nén tang LMS dé giao nhiém vy,
theo ddi tién do hoc tap va hd tro nguoi hoc. Déng
thoi, giang vién da bat dau tiép can cac hinh thuc
kiém tra, danh gia va phan hoi trong méi trudng
s6, hudng toi danh gia qua trinh thay vi chi tap
trung vao két qua cudi ky.

Nhin chung, nhitng chuyén bién ban dau trong
vai tro cua giang vién tuy chua sdu va chua dong
déu, nhung di dit nén tang quan trong cho viéc
phat huy vai tro clia giang vién va trién khai hiéu
qua dao tao tir xa trong giai doan tiép theo.

4.3. Nhirng van dé dit ra trong viéc phat huy vai
tro giang vién

Mic du d3 xuét hién nhitg chuyén bién ban
dau trong vai trd cua giang vién khi trién khai dao
tao tir xa tai Truong Pai hoc Cong nghiép Viét
Tri, song thuc tién cho thiy van con mot s6 van
dé dat ra can dugc quan tim giai quyét nham phat
huy hi¢u qua vai tro cta gidng vién trong moi
truong so.

Tht nhéat, su chénh 1éch vé nang luc s6 va su
pham sé trong d6i ngii giang vién. Do dao tao tir
xa la hinh thitc con mai, trinh d§ sir dung cong
ngh¢, k¥ ndng thiét ké hoc liéu sb va nang luc to
chirc hoat dong hoc tap truc tuyén cia giang vién
chua dong déu. Piéu nay anh huong dén muc do
chu dong, sang tao cua gidng vién trong giang
day, cling nhu tinh théng nhét vé chat luong hoc
liu va trai nghiém hoc tap cua nguoi hoc.

Thir hai, ap lyc vé thoi gian va khéi luong cong
viéc dbi voi giang vién. Viéc tham gia dao tao tir
xa doi hoi giang vién déu tu nhiéu thoi gian cho
viéc chuan bi hoc liéu, t6 chirc hoat dong day hoc
va hd trg ngudi hoc trong moi truong sO. Trong
khi d6, cic co ché ghi nhan, phan bd thoi gian va
khéi luong cong viée cho giang vién tham gia dao
tao tr xa chua thue sy hoan thién, dé dan dén tdm
Iy e ngai va han ché mirc d6 tham gia sau cia
giang vién.

Thi ba, nhirg han ché trong t6 chirc tuong tac
va hd trg ngudi hoc tir xa. Mic dil cac nén tang sd
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tao diéu kién cho tuong tac da kénh, song viéc duy
tri tuong tac thuong xuyén, co chiéu sdu giita
giang vién va ngudi hoc van con gip kho khan.
Giang vién chua c6 nhiéu kinh nghiém trong viéc
thiét ké hoat dong tuong tac phu hop véi dic thu
nguoi hoc tir xa, trong khi ngudi hoc ciing chua
hinh thanh day du thoi quen hoc tip chu dong
trong moi trudng truc tuyén.

Nhitng van dé néu trén cho thay viéc phat huy
vai tro cua giang vién trong dao tao tur xa khong
chi 14 yéu cau vé nang luc c4 nhan, ma con doi hoi
su hd trg dong bo tir phia nha trudng vé co ché,
chinh sach va diéu kién t6 chirc. Pay chinh 1a co
s dé dé xuat cac giai phap nhdm phat huy hiéu
qua vai tro cia giang vién trong mdi truong sb &
phan tiép theo.

5. MOT SO GIAI PHAP PHAT HUY VAI TRO
GIANG VIEN TRONG MOI TRUONG SO

5.1. Nang cao nang luc so cho gidng vién

Pé giang vién phat huy vai tro trung tam trong
mdi truong sb, viéc nang cao nang luc sd 1a giai
phap then chét. Nha truong can ting cuong xay
dung ké hoach bdi dudng thuong xuyén, co hé
thdng, phu hop véi dic thu dao tao tir xa va trinh
d6 cua doi ngii giang vién. Trong tm 1a to chuc
cac chuong trinh tip huin chuyén sau vé thiét ké
bai giang s6, huéng dan giang vién chuyén héa noi
dung mon hoc thanh hoc liéu s6 ¢o tinh su pham,
d& tiép can va phu hop véi dio tao tir xa, nhur video
bai giang, bai giang trinh chiéu c6 thuyét minh va
cac hoat dong hoc tap truc myén. Bén canh do, can
bdi dudng phuong phép su pham trong dio tao tir
Xa, gilip giang vién nang cao nang lyc t6 chic, dan
dat hoat dong hoc tap, duy tri twong tac, danh gia
qua trinh va hd trg ngudi hoc trong méi trudng so,
qua do6 tirng budc thich tng véi vai tro maéi trong
gi4o duc dai hoc $0.

5.2. Hoan thién co ché, chinh sich hd trg ging
vién

Song song v41 nang cao nang lyc ca nhan, vi¢c
tiép tuc hoan thién co ché, chinh sach hd tro 1a
diéu kién quan trong dé khuyén khich giang vién
tich cyc tham gia ddo tao tir xa va d6i méi phuong
phap giang day trong moi truong sb.

Mot giai phap can thiét 1a cong nhan gio giang
s6 twong duong véi gior giang truc tiép trong dinh
murc lao dong cua giang vién. Viéc ghi nhan chinh
thirc kh01 lugng cong viéc giang day truc tuyén,
bao goém thoi gian thiét ké hoc liéu, t6 chuc 16p
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hoc va hd trg ngudi hoc, sé gop phan giam ap luc
cho giang vién va tao dong luc dé giang vién dau
tu nghiém tac cho dao tao tur xa.

Bén canh d6, nha trudng tiép tuc xdy dung co
ché khuyén khich sang tao hoc li¢u so, thong qua
viéc khen thudng, hd trg kinh phi hodc dua két
qua xay dung hoc li¢u s6 vao tiéu chi danh gia,
xép loai thi dua cta giang vién. Co ché khuyen
khich phu hop khong chi thuc day giang vién d6i
moi, sang tao trong giang day ma con gop phan
hinh thanh va phat trién kho hoc liéu s chat luong
cao, phuc vu lau dai cho hoat dong dao tao tu xa.

5.3. Tiing cwong hd trg cong nghé va hoc liéu

Pé giang vién yén tam va chu dong trién khai
giang day trong moi truong s6, nha trudng can
tang cuong hd trg vé cong nghé va hoc lidu mot
cach dong bo va hi¢u qua.

Trude hét, can ting cuong chuan hoa hoc liéu sb
theo cac tiéu chi thdng nhit vé& ndi dung, hinh thirc
va k¥ thuat. Viéc chuan héa gitip giang vién c6 co
s& chung khi thiét ké bai giang, bao dam chit luong
hoc liéu va tao diéu kién thuan loi cho viéc quan Iy,
chia sé va tai st dung hoc li¢u trong toan truong.
Kho hoc liéu s6 duoc chuan hoa ciing 13 nén tang
quan trong dé nang cao chat luong dao tao tir xa va
bao dam tinh dong bo giita cac hoc phan.

Bén canh d6, nha trudng can ting cudng hd trg
ky thuat kip thoi cho gidng vién thong qua viée
xdy dung d6i ngli hd trg chuyén trach hodc bd
phan k¥ thuat sin sang giai dap, xt Iy cac van dé
phat sinh trong qua trinh giang day truc tuyén. Su
hd tro kip thoi vé k¥ thuat gitip giang vién giam
bot ap lue, tap trung vao ndi dung va phuong phap
giang day, dong thoi bao dam qua trinh dao tao tur
xa dién ra thong sudt va hidu qua.

Nhiing giai phép trén, néu duoc trién khai dong
b6 va phtt hop véi diéu kién thyc tién, s& gop phan
quan trong trong viéc phat huy vai tro cua giang
vién trong moi truong s6, ndng cao chat luong dao
tao tlr xa va dap Gmg yéu cau chuyén doi sd gido
duc dai hoc trong giai doan hi¢n nay.

6. KET LUAN

T thyc tién & truong Dai hoc Cong nghiép
Viét Tri cho thdy, chuyén doi sé dat giang vién
vao vi tri trung tdm mai voi nhitng yéu cau cao
hon. Trong méi truong sb, giang vién khong chi
truyén thy tri thirc ma con giir vai tro thiét ké hoc
liéu va kich ban su pham sb, to chuc hoat dong
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hoc tap, danh gia va phan hoi kip thoi cho nguoi
hoc, dong thoi chi dong phat trién nang luc so.
Vai trd nay 1a nhan t6 then chdt bao dam chat
luong dao tao tur xa.

Dé doi ngii giang vién phat huy t6t vai trd trung
tdm moi trong bbi canh hién nay, doi hoi sy dau tu
ddng bd vé bodi dudng nang lyc giang vién, co ché
chinh sach h tro va diéu kién cong nghé, hoc liéu.
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