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Hop kim titan Ti-6Al-4V la vat liéu dwoc sir dung rong rai trong cong nghiép, tuy nhién
day cling la hgp kim kho gia céng do tinh dinh bam cao, trong qua trinh mai hgp kim
nay viéc xac dinh bd théng s véi cac diéu kién gia cong hop ly con gap khé khan.
Trong bai bao nay, phwong phap Taguchi dwoc (ing dung dé xac dinh diéu kién mai tbi
wu theo tiéu chi dd nham bé mé&t nhé nhat. Quy hoach thyc nghiém dwa trén mang trc
giao L9 vé&i cac bién vao 1a van téc clia da, dd hat ciia da va kiéu boi tron. So sanh gitra
cac két qua tinh toan va thwc nghiém cho thay ching kha phu hop véi nhau, cho phép
khéng dinh d¢ tin cay cda mé hinh thyc nghiém.

Mai, Taguchi, d nham bé mét.

Titanium Ti-6Al-4V alloy is a widely used material in industry, but it is also an extremely
difficult alloy to work due to its high adhesion. numbers with reasonable machining
conditions are still difficult. In this paper, the Taguchi method has been applied to
determine the optimal grinding conditions according to the criterion of minimum surface
roughness. The experimental plan is based on the L9 orthogonal array with the input
variables being rock velocity, rock grain, and lubricating type. The comparison between
the calculated and experimental results shows that they are quite consistent with each
other, allowing to confirm the reliability of the experimental model.

Grinding, Taguchi, Surface Roughness.

1. DAT VAN BE

Hop kim titan Ti-6Al-4V duoc s dung rong
réi trong cong nghiép hang khong vii try, thuc
pham, y té... véi nhiéu tinh chét co, 1y, hoa
quy nhu nhe x4p xi mot nira thép nhung do
bén co hoc gan gap ddi, ké ca & nhiét do cao;
tro trong nhiéu méi trudng hda hoc nhu nudc
bién, axit, kiém; than thién véi co thé song va
khong bi co thé dao thai, cac hop kim titan
dugc tng dung rong réi trong céng nghiép.
Tuy nhién, do tinh déo, dai, dan nhiét kém,
nhiét dung lon, tinh dinh bam cao... nén céc
hop kim titan dugc danh gia thuéc nhém vat

liéu kho gia cong. Hop kim Ti-6Al-4V la hop
kim 2 pha (a-B), hay dugc dung trong cac cum
chi tiét nhe, bén nhiét cua cac dong co turbine.
D¢ tai gia cong hop kim nay di dugc nhiéu
nha khoa hoc nghién cau [1], [6], [9]. Viéc
xéc dinh ché d¢ cat dung dé gia cong hop kim
nay da thu hut dong dao cac nha nghién cau
quan tam. Vi ché d¢ cat anh huong tryc tiép
va manh nhat dén cac chi tiéu kinh té, ky thuat
gia cong. Xac dinh ché do cat ¢é dam bao chi
tiéu kinh té, ky thuat 1a bai toan céng nghé
twong d6i dé giai, nhung xac dinh cac diéu
kién gia céng ban dau (dd g4, dung cu, dung
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dich tron ngudi,...) thuc chit Ia bai toan kho
hon vi ¢6 nhiéu lya chon véi cac thdng s va
tiéu chi dinh tinh khong 16 rang, nén nguoi ta
thuong dua vao kinh nghiém. Phuong phap
nay c6 thé duoc ap dung voi cac vat liéu
thong thudng, nhu cac hop kim nén sit, dong,
nhom, nhung vai hgp Kim titan thi do céc
phan g phuac tap va khac thuong caa chung,
mot s6 nha c¢éng nghiép mong mudn cé cac
cong cu lya chon, danh gia cac diéu kién gia
cong ban dau mot cach dinh luong hon, tin
cday hon. Muc tiéu cua nghién ctiru nay la tao
ra cong cu dé xac dinh bo diéu kién mai (46
hat - Gs, chat tron ngudi - Cool, van téc cua da
- Vs), dam bao do nham bé mat - R, nho nhat.
Thuc chat, day 12 bai toan toi uwu hoa diéu kién
mai theo tiéu chi R, nho nhat.

Vi cac yéu to6 dau vao cua bai toan co thé
duoc md ta dudi dang sé (vs), dang ma (Gs),
dang 15i (Cool), nén khdng thé giai n6 bang
cac cong cu tinh toan sb. Trong nhiing trudng
hop d6, cac phuong phap théng ké hay suy
dign bang ngdn ngit ndi c6 wu thé hon. Pé giai
quyét van dé nay, chung t6i da thar nghiém
mot sé phuong phap, trong d6 c6 phuong
phap Taguchi s& duoc trinh bay dudi day. Két
qua duoc kiém chiing bang cach so séanh cac
gia tri tinh vé&i cac gia tri do cua R, va két qua
to ra dang tin cay.

2. XAY DUNG MO HINH NGHIEN ClPU

2.1. Sw hinh thanh bé mat khi mai

Tuy co ché tao phoi cia cac hat mai duoc coi
la twong tu nhu cua cac rang dao phay, nhung
do sy dic biét vé vat liéu, kich thugc, hinh
dang va phan bd trén mit da cua cac hat mai
ma anh huong cua cac yéu té cong nghé dén
yéu té hinh hoc bé mat mai rat khac biét so
véi phay.

Theo tinh toan ly thuyét, d6 cao nhap nho
trung binh khi mai [7].

1 (VWL
943" v,dJ*

trong do: vy (M/S) - van toc cua phdi; vs (m/s)
van téc cua da; L (mm) - khoang céch trung
binh gitra cadc hat mai theo chu vi cua da;
ds (mm) - duong kinh cua da. Véi gié tri thdng
dung cua cac dai luong trén thi gia tri tinh (ly
tuong) cua R, rat nho, chi bang 1/1000 gia tri
t6t nhat co thé dat dugc trén thyc té. Mat khac,
theo (1) thi chiéu sau cat khéng anh huong
dén d6 nham bé mat, nhung trén thuc té lai co.
Vay yéu té nao da gy nén su sai khac quéa xa
gitta d6 nham 1y twong va thuc té. CO rit
nhiéu yéu té khdng thé tinh toan dugc bang ly
thuyét, vi du d6 cao cua vat lidu (ba via) bi ré
sang 2 bén, vat liéu phoi va hat mai bi dinh
lén bé mat phdi. Chinh anh huéng cua cac yéu
t6 nay khién do nham thyc Ién gap nhiéu lan
d6 nham 1y tuong va kho du doan trudc.

R, Y (1)

Hinh 1. Anh SEM bé mét mai v&i cac diéu kién
khac nhau

a: ve=10 m/s, vy = 0,25 s, a = 0,02 mm, mai
kho;

b: ve=30 m/s, vy, = 0,25 s, a = 0,02 mm, mai
kho;

c: V=10 m/s, v,=0,25 s, a=0,02 mm tudi emul
5%;

d: ve=30 m/s, v,=0,25 s, a = 0,02 mm tugi dau
oil.

Hinh 1 14 anh chup cac bé mit twong Gng Voi
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cac diéu kién mai khac nhau ciing c6 thé nhan
biét nhoy nhitng déc trung vé luc cét, nhiét do
va sy mon cua da. T4t ca cac anh déu cho thay
bé mat vat liéu bi r& sang 2 bén, dudi cac 16p
bavia do6, it hay nhiéu, déu c6 cac manh phoi
va hat mai bi vui 1ap. So sénh hinh (a) vai (b)
cho thay, khi mai khd véi cling chiéu su cit,
chét lugng bé mat xau di khi ting téc d6 cua
d4. So sanh hinh (a) véi (c) cho thiy bé mat
mai kho c6 vé tdt hon bé mat mai co tudi
dung dich nhii twong (emulsion). Nguoc lali,
so sanh hinh (b) véi (d) lai cho thdy mai c6
tudi dau khoang cho hinh anh bé mat tét hon
khi mai khd. Chit lwong bé mat mai con xau
di do su dinh bam cua cac phé liéu (phoi, ma
nhe da v&, bui,..). Cac vun kim loai mai ra,
truge hét dinh vao bé mat da, sau d6 bam vao
mat chi tiét nhu nhitng vay han. Qua trinh nay
(redepozition) con gay nén truong luc va nat
cuc bo. TUy theo ché dd mai xay ra 3 co ché
mai. Trong co ché mai loai 1, Xay ra khi ning
suat mai rat nho z/<0,4 (mm*/mm.s), hau nhu
khong thay hién tugng dinh bam. Co ché mai
loai Il (Small Scale adhesion: SSA) duoc dac
trung su dinh bam maot phan bé miat da va chi
tiét. Khi z>1,5 (mm*mm.s) xay ra co ché mai
loai 11l (Large Scale adhesion: LSA). Khuon
khé cuia bai bao khong cho phép giai thich cac
hién tuong trén. Piéu mudn ¢ day 13 minh hoa
co ché vo cing phuc tap cia viéc hinh thanh
bé mat khi mai, dic biét véi hop kim titan. Vi
vay, mic du di phan tich rat siu anh hudng
cua cac yéu td dong, hinh hoc cta qué trinh
cit dén do nham bé mat, Malkin [7] van phai
thira nhan rang cac tinh toan ly thuyét chi co
tac dung dinh hudng diéu khién qué trinh,
khong thé dua vao d6 dé tinh toan dinh luong
cac thdng sd cong nghé. Cac quan hé thuc
nghiém tuy khdng thé hién rd ban chat vat ly
cua qua trinh nhung lai cho phép danh gia
dinh lwong anh hudng cua céc yéu té cong
nghé dau vao dén cac théng sé dau ra. Céc

quan hé thuc nghiém co ban cta mai dugc
trinh bay trong [2]. V&i Ry, €6 quan hé:

R, =Rh;, )

trong do, heq - chiéu day phoi twong duong,
R1 var la céc hang sd.

2.2. Xac dinh céac yéu té dau vao cho md
hinh

Trong qua trinh mai xay ra tuong tac gitra da,
phéi va moéi truong. "Moi trudng" truc tiép
bao quanh ving mai la chat tron ngudi. Vi
phoi da biét, can chon d4, chét tron nguoi va
ché d6 mai.

Vé dd, mot loat cac cong trinh nghién ctu da
chi ra, trong s6 cé4c loai d4 mai thong thudng
cho hop kim titan thi da véi hat mai SiC, do
cuing trung binh 1a phu hop [9]. D6 hat ¢6 anh
huong 2 mit dén do nhdm bé mat. Pa min,
mot mat giam R,; mat khac lai tang dinh bam
khién R, tang. Vi vay, yéu té vé da mai dang
quan tdm ¢ day la do hat.

Vé méi truong, c6 thé lua chon trong sé 3 chat
tron ngudi thong thuong: khéng khi (mai kho),
dung dich nhii twong (emulsion) va dau
khoang. Nhu da chi ra trén hinh 1, mdi loai
chat tron ngudi co co ché tac dung riéng va
phl hop véi cau trac da va ché do mai cu thé.
Noi cach khac, chit tron ngudi can duoc chon
cling voi do hat va ché do mai.

Chon ché d6 mai thuoc I6p bai toan khéac,
duoc thuc hién sau khi bo ba phdi - da - moi
truong da dugc xac dinh. Tuy nhién, hop kim
titan dac biét nhay cam vai tc do cit (cua da).
MJi loai da mai va chat tron ngudi phu hop
véi tde do cat nhat dinh. N6i cach khac, toc do
cit chi phéi viéc chon da va chit tron ngudli,
nén khi chon da va chat tron ngudi can phai
tinh dén téc do cat.

3. NGHIEN ClPU THYC NGHIEM

Muc tiéu thuc nghiém la khao sat anh huong

TAP CHi KHOA HOC & CONG NGHE . SO 39 - 2023



KHOA HOC & CONG NGHE

cua téc do cat, do hat, ciia da va chat tron
nguodi dén do nham bé mit.

Thiét bj gdbm: méay mai phing ESG- 4080 (Pai
Loan - Trung Quéc), toc do truc chinh 1450
v/ph, may do do nham SJ-201 (mitutoyo,
Nhat). Ché do cat: Téc do cua phéi 15 m/ph,
chiéu sau cit 25 pm; toc do cat thay d6i 3 cap
(10, 20, 30) m/s, D¢ hat: Gs = [20, 35, 50].
Trong nghién ctu nay, t6i wu hda diéu kién cat
duoc thuc hién biang phuong phap Taguchi.
Quy hoach thuc nghiém cua Taguchi dua trén
mang truc giao (OA), dam bao s6 thi nghiém
it, nho d6 giam toi da thoi gian va chi phi thi
nghiém, c6 thé tim hiéu chi tiét vé& co so ly
thuyét va tng dung caa phuong phap nay
trong cac tai liéu [3], [4], [5].

3.1. Quy hoach thwc nghiém

Bai toan c6 3 yéu té dau vao:

= Tdc d6 cat: vs= [10, 20, 30];

» Do hat: G5 =[20, 35, 50];

= Chat tron ngudi: Cool= [Dry, Emul, Oil].
MJi yéu t6 c6 3 mirc

Bang 1. Sé liéu dau vao

Yéutd | v Gs Cool
1 10 20 Dry

Mirc | 2 20 35 Emul
3 30 50 Oil

Tir s lidu trén, mang truc giao c6 cau tric L9
duoc thiét 1ap nhu trong bang 2, twong ng 9
thi nghiém. Bang c6 2 phan. Phan bién diéu
khién chira dit liéu dau vao, trong d6 cac muc
dugc ma hoa bang s khong thir nguyén 1, 2,
3. Vi du thi nghiém tha 2 (1, 2, 2) duoc tién
hanh vai ve=20 m/s, do hat G&=35, tudi dung
dich emultion. Phan sé liéu do chira két qua 3
lan do R, Cot cudi cung (S/N) thudc budc
sau.

Bang 2. Mang trwc giao L9

Thi Bién diéu khién Do do nham (R,) S/N
Gs | Cool | Ry R, R.; (Ra)

nghiém

<
@

—
—

2,12 1 198 | 2,11 | -6,32

1,84 | 1,85 | 1,86 | 534
1,79 [ 181 [ 182 | 514
209 [ 212 | 211 | 647
241 | 239 | 2,38 | -7,58

249 | 250 | 2,51 | -7.96
259 | 262 | 261 | 832
251 | 2,49 | 2,51 | -7,97
271 | 2,69 | 272 | 8,65

Cloe ||y | | |w |
W lw|w ||| —]—|—
W= W [ =— W || —
— W o (R | = Lo [ o

3.2. Phan tich sé liéu va téi wu héa diéu
kién mai

Anh huéng cua mdi yéu té dén dau ra duoc
danh gia bang ti s6 S/N, duoc goi la "ty s6 tin
- tap" (signal-to-noise ratio).

(SIN); = ~10log%;  (dB) 3)

Trong do:

y, = % Zfi1YE,u. la phan "tin" (4)
1 N — ~ Y

s? = — u.il(yi’u' — yl)Z laphantap (5)

Véi: i - s6 tht tu thi nghiém; u - sé tha ty 1an
do; N;- sb lan do. Mic nao cd sé S/N lén (tin
I6n, tap nho) thi gan muc tiéu téi wu hon.
Phuong an tbi uu twong ung Véi téng (S/N);
I6n nhat. D6i véi bai toan cuc tiéu (smaller
better) thi (3) duoc viét thanh:

(SIN); = —1010gzr=1 (2) (6)

Péi vai bai toan cuc dai (larger better) thi (3)
duoc viét thanh

(SIN); = —10log T}, = )

Phép phén tich trén dga vao phuong sai s cua
phép do nén con dugc goi 1a phan tich phuong
sai. Cu thé v6i bai toan dang xét: i=1-+9,
u=1+3, Ni=3. Phan tich duoc tién hanh theo
cac budc sau:

Budcl: Theo (6), tinh cac gia tri (S/N); (vi cuc
tiéu R,), ghi két qua vao cot cudi caa bang 2.
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2,092+2,122+2,112

- )= 2,11

(8)

Budc 2: Tinh gié tri trung binh S/N cua cac
yéu tb theo tirng muc, vi du:

(S|N), = —lﬁloglﬂ(

ng _ —5,34—?;,58—?,9? ~ 6,96 (9)

Két qua ghi vao 9 6 twong tng caa bang 3.
Budc 3: Trong bang 3, lan luot:

= Tinh gia tri trung binh (Mean) cua mdi yéu
td, vi du vai v c6:

m = (-5,6 -7,34 - 8,31)/3 = -7,08

= Tinh gia tri Max ctia mdi yéu to, vi du Vi
Vs €6: Max (-5,60; 7,34; 8,31) = -5,60.

= Tinh hiéu (Max-m) cho tung yéu té, vi du

Budc 4: Xac dinh phuong an t6i uvu. RS rang
phuong an téi vu sé& 12 tap hop cac muc o ti
s S/N 16n nhét (dat max). Nhin vao bang 3 ta
thiy d6 1a phuong an V1G2C3 (tuong tng cac
6 t6 mau), nghia 1a vs=10, Gs=35, dau khoang.
Gid tri S/N twong ung cua né bang:
(S/N)opr=m+(Maxys-m)+(Maxgs — m)+(MaXcool
— m) = Maxys + Maxgs + MaXcoo — 2m =
— 5,60 — 6,96 —6,53 + 2x7,08 = —4,92. Cudi
cung, tinh nguoc theo (6), nhan dugc gia tri
t5i wu (min) cia Ry Ra(min)=1014%20
=1,76um.

Cac gia tri S/N cta cac muc va phuong an tdi
vu trong bang 3 ¢6 thé dugc biéu dién truc
quan nhu hinh 2,

Véi vs c6:  Max-m = (-5,60+7,08) =1,48. Bang 3. Bang ANOVA
Tinh mac dd anh huong cua tung yéu S/N trung binh theo cdc mdc | Phuong n gira
t6, vi du véi vs c6: % anh huong = 1 =5 7G o (;O;’; sz o
100.1,48/(1,48+0,12+0,56) = 68,66%. Theo 2 7134 | 696 | -7121 2,33
hang cudi, ta thiy vs anh huong nhidu nhit |5 T T e T e e
dén R,, tiép theo la chat tron ngudi. Do hat Max 560 | 696 | -6.53 V1G2C3
cua di anh huong it nhat. %%ﬁfefng 618’?686 géi 205’?861 -11’79(?
Bang 4. Bang két qua mé rong
Thi Thi
nghiém | Vs | Gs | Cool | Ry(t) | Ra(d) | SS(%) | nghiém | Vs | Gs | Cool | Ry(t) | Ra(d) SS(%)
1 020 1 | 199 | 207 | 372 6 20|50 | 2 | 241 | 250 3,77
03| 1 | 1,98 7 30120 2 | 228 | 261 12,60
1050 1 | 204 3013 | 2 | 226
2020 1 | 243 3050 | 2 | 234
5 20 35| 1 | 241 | 239 | 09 1020 3 | 1,78
20|50 | 1 | 249 Téiwu | 10 | 35| 3 | 176
30120 1 | 272 3 10|50 | 3 | 18 | 181 0.64
3013 | 1 | 270 4 20(20 | 3 | 217 | 211 2,91
9 3050 1 | 279 | 271 | 294 20135 | 3 | 215
10/20( 2 | 19 20|50 | 3 | 222
2 03| 2 |19 | 185 | 3,07 30120 3 | 243
10|50 2 | 197 8 30135 | 3 | 241 | 250 3,64
20120 2 | 235 3050 | 3 | 249
203 | 2 | 233
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T6i wu hoa diéu kién mai theo R,

—C—s -5,60 7,34 -8,31
—8—Gs -7,04 -6,96 -7,25
=ty Cool -7,52 7,21 -6,53

Hinh 2. Biéu dién S/N cha cac yéu tbé

4. PANH GIA VA THAO LUAN KET QUA

T bang ANOVA (bang 3) cd thé tinh gi4 tri
Ra €Ot Ry(t) trong bang 4, cho tit ca cac
phuong 4n c6 thé (27 phuong an), trong do
cac hang t6 mau c6 danh s twong tng Vai cac
thi nghiém trong bang 2. Sai s6 twong dbi
(SS%) gitra gia tri tinh R,(t) vai gia tri do
Ra(d) kha nho, cho phép khang dinh md hinh
nghién ctru la dang tin cay va c6 gia tri ung
dung thuc tién. Két qua tinh toan ciing thé
hién gia tri R,;=1,76 um dung 1a nho nhat. Tix
dd thi hinh 2 c6 thé rat ra mot s két luan cé
tdc dung dinh hudng cho nghién cau va tng
dung céng nghé mai hgp kim nhu sau:

= Khac véi hau hét kim loai khac, hop kim
titan rit nhay cam vai toc d6 cét. Bé dat chat
lwong bé mat cao can mai véi téc do thap.
Piéu nay di duoc khang dinh boi nhiéu cong
trinh d4 nghién ciru da dan trong [1], [4], [5].
Ngoai ra hop kim titan dan nhiét kém nén
nhiét do vung cat cao, nhiét do cao cong
hudng vai tinh déo dai, d& dinh bam vén ¢
khién chat lwong bé mat sau di khi tiang tbc
do cét.

» Kich thudc hat mai anh hudng it nhung
phtic tap dén do nham bé mat. N6i chung nén
tranh d4 rat min (din dén tang nhiét, ting dinh
bam) hoic qué thé (ting chiéu cao bavia). Do
hat trung binh 1a thich hop, nhung cu thé bang
bao nhiéu con tuy thudc ché do cat va ché do
tron ngudi cu thé.

= V&i hop kim titan, dung dich tron ngudi la
dung kha phtc tap, tai nhiét, giam nhiét do chi
tiét khéng phai hudng wu tién, vi néu van dé
ngudn nhiét d6 cao thi 1am ngudi nhanh s&
lam tang ung suat du, ting nut té vi cua bé
mit gia cong. Dung dau thich hop (dau
khoang do nhét thap, dau thuc vat cd kha
nang tham thau va tao mang tot) s& lam giam
ma sat, giam nhiét tir nguén. Ngoai ra tinh
chat hoa hoc cua dung dich ciing can quan
tam.

5. KET LUAN

Bai bao gigi thiéu mdé hinh nghién cau dua
trén phuong phap Taguchi, dugc xay dung
nham t6i wru hoa diéu kién mai theo tiéu chi do
nhdam bé mit nho nhat, két qua dang dd thi
hinh 2. Phuong an téi wu 1a: VIG2C3 (Vs=10,
S =35, C=0il); véi ché d6 mai nay nhan duoc
d6 nham bé mat nho nhat Ry(min)=1,76 pm.
Nhin dong cudi cua bang 3 cho thay su anh
hudng cua van toc da vs dén R, 1a 16n nhat
(68,66%), anh huong cua chat tron ngudi dén
Ra 12 (25,81%), anh huong it nhat 1a do hat G
(5,53%). V6i mong mudn cua tac gia gilp cho
trong qué trinh san xuat cé thé quyét dinh, lya
chon diéu kién cdng nghé ban dau cho qua
trinh gia cong. Dé giai quyét van dé kinh té
ky thuat cua qua trinh, khi gia cong loai hop
kim nay.
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KHOA HOC & CONG NGHE

NGHIEN C(’'U THU’C NGHIEM PANH GIA ANH HUO'NG CUA CAC
THONG SO CONG NGHE TO'1 PO NHAM BE MAT KHI TIEN TINH THEP
HO'P KIM 9XC BANG DAO TIEN PHU TiN TREN MAY TIEN CNC
ROTURN 400C

EXPERIMENTAL RESEARCHES EVALUATING THE INFLUENCE
OF TECHNOLOGICAL PARAMETERS ON SURFACE ROUGHNESS WHEN TURNING
FINISH 9XC ALLOY STEEL BY TiN COATED TURNING TOOLS ON ROTURN 400C
CNC LATHE

Pd Anh Tuin, Dwong Hai Nam
Khoa Co khi, Truong Pai hoc Kinh té - Ky thugt Céng nghiép
Dén Toa soan ngay 01/03/2023, chap nhan ding ngay 25/05/2023

Tom tat: Bai bao nghién clru xay dwng quy trinh lwa chon bd théng sé ché do cat hop Iy bang
phwong phap théng ké thwc nghiém dwa trén cac théng sé ban dau cia nguyén vat liéu phoi
va dao tién, két hop v&i phwong phap ké thira dé tdng hop, so sanh va danh gia nhdm dwa
ra dwoc bod thong sé ché do cat hop ly (V, S, t) anh hwdng téi dd nham bé mat khi tién tinh

thép hop kim 9XC bang dao tién pha TiN trén may tién CNC Roturn 400C.

Twwrkhéa:  Ché do cét hop ly.

Abstract: The article researches building of a process for selecting a reasonable set of cutting
parameters by empirical statistical method based on the initial parameters of the workpiece
materials & turning tools, combined with the inherited method for synthesis, compare &
evaluate in order to provide a reasonable set of cutting parameters (V, S, t) affecting the
surface roughness when turning finish 9XC alloy steel by TiN coated turning tools on Roturn

400C CNC lathe.

Keywords: Reasonable cutting mode.

1. DAT VAN BE

Trong gia céng co khi thi chat lugng bé mit
cua chi tiét sau gia cong la rat quan trong, anh
huong truc tiép dén do bén, kha niang hoat
dong va tinh tham my caa san pham. C6 nhiéu
yéu té anh huong téi chat lwong bé mat sau
gia cdng, co thé ké dén nhu sau: théng sé hinh
hoc cua dung cu cit, téc do cat (V), luong
chay dao (S), chiéu sau cit (t), vat liéu gia
cong, cac rung dong caa hé thong gia cong,
dung dich tudi ngugi. ..

D6 nham bé mat 1a mot trong nhirng chi tiéu
quan trong dé danh gia chét luong san pham

sau gia cong. Viéc t6i wu hoa ché do cit nham
ting nang suat, tudi bén dung cu cit, ting do
bong bé mat va ha gia thanh san pham 1a mot
trong nhitng muyc tiéu cua cac nha san xuét
hudng toi. Hién nay, da c6 nhitng nghién ctu
[3], [4]... dé lya chon ché d6 cét ti wu trén
cac may tién thuong va may tién CNC
(Computerized Numerical Control). Vi mot
cach tiép can khéc, trong gidi han nghién cau
cta dé tai, bai bao dd nghién ciu xay dung
day du cac cong doan cua quy trinh lya chon
ra bo théng sé ché do cat hop ly bang phuong
phép thng ké thuc nghiém dua trén cac yéu

8 TAP CHi KHOA HQOC & CONG NGHE . SO 40 - 2023



KHOA HOC & CONG NGHE

t6 dau vao cua nguyén vat liéu phoi va dao
tien dé xac 1ap bo théng sé cit ban dau, két
hop voi phuong phap ké thira dé tong hop - so
sanh va danh gid nhim nhanh chéng dua ra
dugc bo thdng sé ché @6 cat hop Iy (V. S, t).

2. GIAI QUYET VAN BE

Quy trinh lya chon ra bo théng sé ché do cit
hop ly (V, S, t) khi tién tinh thép hop kim

9XC bing dao tién pha TiN trén may tién
CNC Roturn 400C, bao gdém 5 buéc:

2.1. Bwéc 1: Phan tich, danh gia cac yéu té
dau vao cua nguyén vat liéu phdi va dao cit
dé dua ra duoc giGi han so bo, bo thdng sd
ché do cit ban dau (V, S, t).

a. Thép tron 9XC

= Thanh phan hoé hoc thép tron 9XC:

Bang 1. Thanh phan hoa hoc thép tron 9XC

Méc thép Thanh phéan hoa hoc (%)
C Si Mn Pvas Cr
0.85-0.95 1.20-1.60 0.30-0.60 <0.03 0.95-1.25
e Cu Mo \Y Ti Ni
0.3-0.55 <0.2 <0.2 <0.03 <04

» Co tinh thép 9XC:
Bang 2. Co tinh thép 9XC

) Pj bén Gigi han | P9 gian dai
m?C kéo dit chay twong dbi
é
P N/mm? N/mm? (%)
9XC 400 245 28.0

= Pic diém thép 9XC:

+ Thép tron 9XC Ia loai thép cdng cu hgp kim
thip. Do chira ham lugng cac nguyén té Si va
Cr nén thép 9XC nay c6 tinh t6i thau va do
cung cao;

+ Thép 9XC c6 do déo dai tét, tinh on dinh
khi toi luyén tét va bién dang nho trong qué
trinh xu ly nhiét;

+ Thép 9XC c6 thé duoc str dung dé san xuét
cac cong cu hinh dang phac tap, bién dang
nho, chiu mai mon cao, cac truc dan huéng,
bu 16ng, dai 6c va cat toc do thdp nhu mii
khoan, dung cu ren, doa, khuén dap, van can
ren, banh xe canren ...

b. Théng sé hat cat lwra chon ter hang séan
xuat

= Hing cung cap: Mitsubishi Materials —

Made in Japan;
= Thdng s6 hat cit:
+ Lya chon kiéu bé phoi: Kiéu FP (kiéu 4)

e o (= Fme
e E.@

mCtltng
@ I;InghCumg

Depth of Cut (inch)
g

118 ~
079 \\1|¢_
039 [ m @
0 K
> nes = | B (S Ll

Hinh 1. Lwa chon kiéu bé phoi (Chip breaker) khi tién
tinh (tr.A015)[5]

+ Lua chon thdng s6 ché do cat theo Chip

breaker va Iop phu TiN khi tién tinh theo

khuyén nghi cia nha san xuét.

P Carbon Steel « Alloy Steel ex -aisi 1045, aisi a140) Ve Cutting specd
NEGATIVE INSERTS ap : Depth of cut.
Cutrg e o Tat Recommendation

ip Breaker Grade ve (SFM) (PR ap (inch)

F FP NX2525 6909685 004—010 004040

. L Lp MC6015 690—1180 004—.016 012=.079

M MP MC6015 6401080 007=.020 012—.158

Stable Cutting R RP MC6015 605—1015 010=.024 060—.237
H HX MC6025 540-870 020—.050 t19—434

F FP MP3025 7051080 004—.010 004— 040

‘ L LP MC6015 6901180 004—.016 012-.079

M MP MC6015 640-1080  007—.020 012-.158

General Cutting R RP MC6015 605-1016  .010-.024 080—.237
H HX MC6025 540-870 020-.050 119434

F FP MC6025 7551230 004—.010 004—.040

# L LP MC6025 690—1130 004—.016 012=.079

M MP MC6025 640-1030 007020 012—.158

Unstable Cutting R RP MC6025 605-970 010—.024 060—.237
H HX MC6035 460-655 020—.050 119—.434

Hinh 2. Biéu kién cat khuyén nghi cia hdng san xuét
hat cat Mitsubishi Materials (tr.A015)[5]
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+ Lya chon théng sé hat cit:

Bang 3. Théng sé k¥ thuat co ban ctia may tién CNC
Roturn400C

Turning Insert
Identification System (.;’ TT Specification Unit | Roturn 400C
.{. tnsert shape ]éke.mng.e ] é, Tolerance ]!P nsert type ] 1 |Control system Fanuc OiTF
2 |Worokpiece mm 430
1 2 04 08 D D D 3 | Center height mm 200
4 4 Turning diameter
urning
# Size ] #Thicknesi} #Cumer radius J #Hand 0f1nscr1] %Cu“zi;;?:;;:jﬁm ] 4 over bed mm 400
1. Insert shape 2. Relief angle 3. Tolerance 4. Insert type 5. Size 5 Turning diameter mm 250
D © & | = 7| zoum |rv MM I1mm over support
6. Thickness 7. Corner radius 8. Hand of 9. Cutting edge 10. Chip R
insert it cotrol 6 | X - axis travel mm 200
T3 0.2mm ... @ NX2525 Lk .
= (Kicu4) 7 |Z-axis travel mm 450
Hinh 3. Hé thong nhan dang hat dao tién (tr.A002)[5] 8 Ia?;:gfefer:'UCk mm 200
=>» Qua céc lua chon theo khuyén nghi ¢ trén 9 Soced ranae i | 50.3000
tr hdng Mitsubishi Materials, lua chon ra p_ g
duoc loai hat ¢t ¢6 phit TiN khi tién tinh thép | 10 |Spindle mount A2-6
9XC, ky hiéu nhu sau: DCMT11T302 — 11 |Spindle bore mm 62
NX2525. 12 Spindle bore with mm 46
A ) i , ) . draw tube
Trong do, diéu ki¢n C'flt khuyen nghi tur héng: 13 |Rapid feed X _axis | mm/min 16.000
Ve = 215-150 (m/min), f (S) = 014-006 | — ——— — —— 0000
. apid feed Z — axis | mm/min .
(mm/rev), ay(t) = 0,004 — 0,040 (inch) = 0,101 D | mmmt
— 1,016 (mm) ciing véi 16p phit NX2525 15 _|Number of tool pieces 8
' 16 | 100ls shank mm 25 x 25
dimensions
17 B_orlng bar mount mm 40
diameter
18 |Tailstock taper MT5
19 Tz_illstock quill mm 88
diameter
20 Tailstock quill mm 85
stroke
21 |Main motor rating kw 15
. . 29 Motor coolant KW 0,18
Hinh 4. Hat cat Iwa chon dé st dung cho qua trinh pump
thwe nghiém trén may tiégn CNC Roturn 400C 23 |Overall dimensions m 3.8x1.8x1.9
c. Théng sé ky thuat cor ban cta may tién 24 |Weight kg 3.340

Roturn 400C

Hinh 5. May tién CNC Roturn 400C

c. Cap dd bong can dat dwoc sau khi tién
tinh.

Do bong cua cac bé mit can dat duoc sau khi
tien tinh: Cap 7-9, tuong tng véi R, dat tir
1.25-0.32 pum, R, dat tir 6.3-1.6 pm (tr.26 va
tr.33) [1]. Trong do:
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Bang 4. Phwong phap gia cong co’
va doé bong twong trng (tr.33) [1]

Phuwong phap gia cong Cip dd bong
Tién thd 3
Tién ban tinh 4-6
Tién tinh 7-9
Phay tho 4
Phay tinh 5-7
Khoan, khoét 3-6
Doa 6-8
Chuét 6-7
Chuét tinh 7-8
Mai tho 5-6
Mai tinh 7-8
Mai rét tinh 9-10
Mai khon 7-8

Bang 5. Cap dd bong va cac giatri Ra & Rz
twong tng (tr.26)[1]

d. Tinh toan, lwa chon bé thong sé ché dé
cat ban dau (V, S, t)

» Chiéu sau cét khi tién tinh t: Taco t = 0,1-
0,4 mm (tr.10) [2] va theo khuyén nghi cua
hdng san xuét hat cit Mitsubishi Materials, c6
t = 0,004-0,040 (inch) = 0,101-1,016 (mm)
(tr.A015)[5].

— Theo kinh nghiém, két qua ké thira (tr.10)
[2] va trong giGi han nghién ctu cua dé tai, ¢
day lya chon: t; = 0,3mm; t, = 0,5mm.

= Luong chay dao S (f): Theo khuyén nghi
cua hang san xuat hat cit Mitsubishi Materials,
cé S(f) = 0,14 — 0,06 (mm/rev) (tr.A015)[5].

— O day lya chon: Si(fy) = 0,043 (mm/rev);
Sz(fz) = 0,065 (mm/rev); Sg(fg) = 0,087
(mm/rev);

S4(fs) = 0,109 (mm/rev); Ss(fs) = 0,135

; ) Ra (um) ‘ Rz (um) (mm/rev).
Cap dd bong — .. . .
Khong l6n hon » Van toc cat V (toc d6 vong quay n):
1 84 320 . o a \ x 2
5 20 150 + Theo khuyeén nghi cta hang san xuat hat cat
Mitsubishi Materials, c6 V.=215-150 (m/min)
3 20 80 (tr. AOL5)[5].
4 10 40 i
5 5 20 — O day Ilva chon: V. =85%x215=182
5 2t 10 (m/min), V=165 (m/min), V¢3=150 (m/min)
7 1,25 6,3 + Tinh toan tdc d6 vong quay n:
8 0,63 3.2 - 1000xV .
9 0.32 16 Ap dung cbng thac: n=——(rev/min)
10 0,16 0,8 (tl‘.Zl) [2]
1 0,08 0,4 Ly, o
— Tur c4c gia tri van toc cat V. va chiéu sau
12 0,04 0,2 Co - A a e
cat tinh t da chon ¢ trén, lap duoc bang tinh
13 0,02 0,1 . (LA aA s PO
toan ra cac toc do vong quay n dé tien hanh
14 0,01 0,05 thuc nghiem
Bang 6. Cac cép téc do vong quay lwa chon
A T Téc dd Téc dd
TT Vacrl:oc Chiéu sau cit Ii);ggr? ktllr:;] vong quay | vong quay
4 g g tinh toan lwa chon
1 150 0,3 22,6 2.114 2.100
2 165 0,3 22,6 2.325 2.320
3 182 0,3 22,6 2.565 2.560
TAP CHi KHOA HQOC & CONG NGHE . SO 40 - 2023 11
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Van téc A A e Puong kinh [Toc do [Tocdo

TT o4t Chiéu sau cat gia cong tinh vong quay | vong quay

tinh toan lwa chon

1 150 0,3 22,6 2.114 2.100
4 150 0,3 24,6 1.942 1.940
5 165 0,3 24,6 2.136 2.130
6 182 0,3 24,6 2.356 2.350
7 150 0,3 26,6 1.796 1.790
8 165 0,3 26,6 1.975 1.970
9 182 0,3 26,6 2.179 2.180
10 150 0,5 23 2.077 2.070
11 165 0,5 23 2.285 2.280
12 182 0,5 23 2.520 2.520
13 150 0,5 25 1.911 1.910
14 165 0,5 25 2.102 2.100
15 182 0,5 25 2.318 2.320

= Tu nhitng yéu t6 dau vao cua nguyén vat
licu phdi & hat cit, thong sé ki thuat caa may
tien CNC Roturn 400C & céc két qua ké thira

Bang 7. B6 thong sé ché do cat ban dau (n, S, t) tién hanh thwe nghiém.

[1], [2]&[5], dua ra duoc bang théng sé ché
do cat ban dau (V, S, t) dé tién hanh thuc
nghiém:

Mau Bémit | Pwong kinh bé | Chiéu daibé | Chiéusaucat | Toc ddvong | Lweng chay
TN TN mat tinh mat tinh t quay n dao S
1 @22 60 0,3 2100 0,043
01 2 @24 60 0,3 1940 0,065
3 @26 60 0,3 1790 0,087
4 @22 60 0,3 2100 0,109
02 5 @24 60 0,3 1940 0,135
6 @26 60 0,3 1970 0,043
7 @22 60 0,3 2320 0,065
03 8 @24 60 0,3 2130 0,087
9 @26 60 0,3 1970 0,109
10 @22 60 0,3 1970 0,135
04 11 @24 60 0,3 2350 0,043
12 @26 60 0,3 2180 0,065
13 @22 60 0,3 2560 0,087
05 14 @24 60 0,3 2350 0,109
15 @26 60 0,3 2180 0,135
06 16 @22 60 0,5 2070 0,043

12
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Miu Bé mit | Pwong kinhbé | Chiéudaibé | Chiéusaucit | Técddvong | Lweng chay
TN TN mat tinh mat tinh t quay n dao S
17 @24 60 0,5 1910 0,065
18 226 60 0,5 1770 0,087
19 @22 60 0,5 2070 0,109
07 20 @24 60 0,5 1910 0,135
21 226 60 0,5 1940 0,043
22 @22 60 0,5 2280 0,065
08 23 @24 60 0,5 2100 0,087
24 226 60 0,5 1940 0,109
25 @22 60 0,5 2280 0,135
09 26 @24 60 0,5 2320 0,043
27 226 60 0,5 2150 0,065
28 @22 60 0,5 2520 0,087
10 29 @24 60 0,5 2320 0,109
30 26 60 0,5 2150 0,135
2.2. Bwoc 2: Tién hanh thuc nghiém, gia e ... B2
~ ~ B L, A o ~ , . a a0 o@ 00— —:#
cong 10 mau thir vai 30 bé mat trén may tién i Srt it ol
C LA A Je A oan L ol e8¢ s |m °
CNC Roturn 400C vai bo thdng so che do cat 2| s 2[5 3
ban dau & budc 1. . ; g ,
ket al "
‘ ::;DQ 'D' gg‘é: ToounOO D~ | 9 E
‘\ ; o = oz > 0 o~ ﬂ
‘ . o 3 tao LSS (]
i g 3 asun o AN i
NN EECE g v.\.)r\) !u
23 R 2 04
ON

Hinh 6. San pham mau thir sau khi gia cong
2.3. Bwéc 3: Tién hanh do kiém do nham bé
mat cia 10 mau thir vira gia cong & budc 2. il

= May tién hanh do kiém d6 nham: SJ-310

héng Mitutoyo:

" Hinh 9. K&t qua do kiém bé mit thiv nghiém sé 6

Hinh 8. Két qua do kiém bé& mit thir nghiém sé 2
trén méau thae 01

h

40TVZ>¥> NV
3'3’5’ 0071 W0=-1p =]
—-=0 -0n et
A S *43 10| aq
b ol c=v 0 -qg (< £
o 9| cwo -8
—-| ac<e 04|
Y | a|?
In- 2 o
. x
So = |3| woold ol e
o 2103| oo (S a
: ° % oo (5 o
b o 2 o~ ZoouNOOD~ =
1 S ::z R \l'
=S E 37 goc of |83
MR E3n - wal
S N\ tcE 33n o NN o
__._‘ :;gﬂ 333 g qN!
L BE R
=N

R —————————— trén mau thae 02

Hinh 7. May do d6 nham SJ-310

= Két qua sau khi do kiém d6 nham bé mit:
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Bang 8. Cac théng sé thwc nghiém va két qua do d6 nham bé& mat R, & R, trén cac mau thir

Mau Bé Puong kinh | Chiéu sau Toc dd Lugng GiatriR,do | Giatri R, do
TN mat TN | bé mattinhD| cattinht |vongquayn| chaydaoS dwoc (uUm) dwoc (uUm)
1 @22 0,3 2100 0,043 0,544 2,606
01 2 @24 0,3 1940 0,065 0,388 2,587
3 @26 0,3 1790 0,087 0,571 3,529
4 @22 0,3 2100 0,109 0,801 4,317
02 5 @24 0,3 1940 0,135 1,038 4,890
6 @26 0,3 1970 0,043 0,460 2,696
7 @22 0,3 2320 0,065 0,674 3,663
03 8 @24 0,3 2130 0,087 0,587 3,017
9 @26 0,3 1970 0,109 0,718 3,884
10 @22 0,3 1970 0,135 0,977 5,477
04 11 @24 0,3 2350 0,043 0,816 4,146
12 @26 0,3 2180 0,065 0,672 3,579
13 @22 0,3 2560 0,087 0,659 3,202
05 14 @24 0,3 2350 0,109 0,799 4,324
15 @26 0,3 2180 0,135 1,004 5,736
16 @22 0,5 2070 0,043 0,599 2,914
06 17 @24 0,5 1910 0,065 0,949 4,968
18 @26 0,5 1770 0,087 0,552 2,841
19 @22 0,5 2070 0,109 0,992 5,933
07 20 @24 0,5 1910 0,135 0,973 5,599
21 @26 0,5 1940 0,043 0,966 4,589
22 @22 0,5 2280 0,065 0,823 4,165
08 23 @24 0,5 2100 0,087 0,861 4,932
24 @26 0,5 1940 0,109 0,720 4,033
25 @22 0,5 2280 0,135 1,000 5,483
09 26 @24 0,5 2320 0,043 0,645 3,098
27 226 0,5 2150 0,065 0,779 3,941
28 @22 0,5 2520 0,087 0,726 3,400
10 29 @24 0,5 2320 0,109 0,789 4,516
30 226 0,5 2150 0,135 0,906 5,298

2.4. Bwére 4: Tong hop, so sanh & danh gia ¢6 nham bé mit gia cong thuc té trén san pham mau
véi két qua nghién cau ly thuyét.

Bang 9. Panh gia két qua R, va R, so v&i cap dé bong yéu cau theo ly thuyét (cap 7-9)

Miu TN Bé Puong kinh bé GiatriR,do | GiatriR, do Cip d) bong yéu cau
mat TN mat tinh (mm) dwgc (Um) dwgc (UmM) theo ly thuyeét (cap 7 - 9)
o1 1 @22 0,544 2,606 bat
2 @24 0,388 2,587 bat
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MEU TN Bé Pudng kinhbé | GidtriR.do | GiatriR,do Cép dd béng yéu cu
mat TN mat tinh (mm) dwoc (uUm) duoc (Um) theo ly thuyét (cap 7 - 9)
3 @26 0,571 3,529 Dat
4 @22 0,801 4,317 Pat
02 5 @24 1,038 4,890 Pat
6 226 0,460 2,696 Pat
7 @22 0,674 3,663 bat
03 8 @24 0,587 3,017 Dat
9 @26 0,718 3,884 Dat
10 @22 0,977 5,477 Pat
04 11 @24 0,816 4,146 Pat
12 226 0,672 3,579 Pat
13 @22 0,659 3,202 bat
05 14 @24 0,799 4,324 Pat
15 @26 1,004 5,736 bat
16 @22 0,599 2,914 Pat
06 17 @24 0,949 4,968 Pat
18 26 0,552 2,841 Pat
19 @22 0,992 5,933 bat
07 20 @24 0,973 5,599 bat
21 @26 0,966 4,589 bat
22 @22 0,823 4,165 Pat
08 23 @24 0,861 4,932 Pat
24 @26 0,720 4,033 bat
25 @22 1,000 5,483 bat
09 26 @24 0,645 3,098 bat
27 226 0,779 3,941 Pat
28 @22 0,726 3,400 Pat
10 29 @24 0,789 4,516 Pat
30 @26 0,906 5,298 bat

2.5. Bwée 5: Dua ra bo théng sé ché do cit hop ly anh huéng dén do nham bé mit

Bang 10. Két qua danh gia dé nham bé mat theo chi tiéu R, va R, thi tw tip cao xuéng thap

T Bé Chiéu sAu cit Téc dd vong Lwong chay | GidtriR,do | Giatri R, do
mat TN tinh t (mm) quay n (rev/min) | dao S (mm/rev) | dwoc (uUm) duoc (uUm)
1 0,3 1940 0,065 0,388 2,587
2 0,3 1970 0,043 0,460 2,696
3 0,3 2100 0,043 0,544 2,606
4 18 0,5 1770 0,087 0,552 2,841
5 3 0,3 1790 0,087 0,571 3,529
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T Bé Chiéu sAu cat Téc dd vong Lwong chay | GiatriR,do | GiatriR, do
mat TN tinh t (mm) quay n (rev/min) | dao S (mm/rev) | dwoc (uUm) dwoc (uUm)
6 8 0,3 2130 0,087 0,587 3,017
7 16 0,5 2070 0,043 0,599 2,914
8 26 0,5 2320 0,043 0,645 3,098
9 13 0,3 2560 0,087 0,659 3,202
10 12 0,3 2180 0,065 0,672 3,579
11 0,3 2320 0,065 0,674 3,663
12 0,3 1970 0,109 0,718 3,884
13 24 0,5 1940 0,109 0,720 4,033
14 28 0,5 2520 0,087 0,726 3,400
15 27 0,5 2150 0,065 0,779 3,941
16 29 0,5 2320 0,109 0,789 4,516
17 14 0,3 2350 0,109 0,799 4,324
18 4 0,3 2100 0,109 0,801 4,317
19 1 0,3 2350 0,043 0,816 4,146
20 22 0,5 2280 0,065 0,823 4,165
21 23 0,5 2100 0,087 0,861 4,932
22 30 0,5 2150 0,135 0,906 5,298
23 17 0,5 1910 0,065 0,949 4,968
24 21 0,5 1940 0,043 0,966 4,589
25 20 0,5 1910 0,135 0,973 5,599
26 10 0,3 1970 0,135 0,977 5,477
27 19 0,5 2070 0,109 0,992 5,933
28 25 0,5 2280 0,135 1,000 5,483
29 15 0,3 2180 0,135 1,004 5,736
30 5 0,3 1940 0,135 1,038 4,890

= T bang 10, lra chon ra dugc bo théng sé
ché o cit hop 1y dat duoc: La bo théng sd
trén bé mat thuc nghiém thtr 2 cuia mau thuc

nghiém s6 1, cu thé nhu bang 12:

Bang 11. B thong sé ché dé cat hop Iy (V, S, 1)

Thong so h'i<éyu (tarli31 ng-gruhylgn
Técdovongquay | n 1940 | rev/min
Van toc cat Ve 150 m/min
Luong chay dao S 0,065 | mm/rev
Chiéu sau cit tinh t 0,3 mm
P06 nham dat duoc Ra 0,388 pm
D06 nham dat duoc R, 2,587 pm

3. KET QUA VA THAO LUAN

Vé6i phuong phap nghién ctuu théng ké thyc
nghiém két hop véi phuong phap ké thira.
Nhom tac gia da xdy dung duoc quy trinh
chuin 5 budc dé lva chon ra bo thdng sé ché
do cat hop ly (Ve = 150 m/min, n = 1940
rev/min, S = 0,065 mm/rev, ti,n = 0,3 mm)
anh huong toi d6 nham bé mat khi tién tinh
thép hop kim 9XC bang dao tién phu TiN
(DCMT11T302-NX2525 ctua hang Mitsubishi),
trén may tien CNC Roturn400C nham nang
cao chit luong & ha gia thanh san pham.

16
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= Pé van hanh dugc dung quy trinh nham
lya chon ra duoc bo thdng sb ché do cat hop
ly nay, doi héi nguoi thyc hién phai nim
duoc nhitng kién thirc co ban vé vt liéu hoc,
cat kim loai... dong thoi phai biét duoc cach
van hanh va sir dung c&c may tién CNC, may
do @6 nham...

= Trong qué trinh thuc nghiém dé két qua
dugc chinh x4c hon nita. San pham sau khi
gia cong cat got trén may tién CNC Roturn
400C phai dugc tién hanh do kiém d6 nham
trén may SJ-310 ngay tai Xuong Co khi cua
Trudong Pai hoc Kinh té - Ky thuat Cong
nghiép.

4. KET LUAN

= Vi bo thong s ché do cat hop ly

(Ve = 150 m/min, n = 1940 rev/min, S =
0,065 mm/rev, tinn = 0,3 mm) duoc lya chon,
c6 thé &p dung ngay trén cac may tien CNC
noi chung va may tién CNC Roturn 400C

néi riéng cia Truong Pai hoc Kinh té -
Ky thuat Céng nghiép, dé tién tinh cac
bé mit truc khac nhau c6 sir dung vat liéu
phdi 1a thép hop kim 9XC va dao tién phu
TiN (DCMT11T302 - NX2525 cua hang
Mitsubishi).

= Vi két qua thuc nghiém cua quy trinh 5
budc dé lya chon ra bo thong sé ché do cit
hop ly (V, S, t) anh huong t6i ¢ nham bé
mat khi tién tinh thép hop kim 9XC bang
dao tién pha TiN, hoan toan c6 thé mé rong
pham vi &p dung, 1am tién d& dé lya chon ra
bo thong s6 ché do cit hop ly dbi véi cac
nguyén vat liéu phdi & hat cit khac.

= Két qua caa dé tai c6 thé tng dung ngay
trong qué trinh nghién ciu khoa hoc, giang
day va hoc tap tai Truong Pai hoc Kinh té -
Ky thuat Cbng nghiép va ngoai doanh
nghiép.
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NGHIEN C(*U MO PHONG CHUYEN VI VA NG SUAT TREN TRUC CAM

KHI LAM VIEC PE KIEM BEN SAU THIET KE

RESEARCH ON SIMULATIONS OF DISPLACEMENT AND STRESS ON A WORKING

Tém tat:

Tw khoa:

Abstract:

Keywords:

CAMSHAFT FOR POST-DESIGN DURABILITY TEST

Pinh Van Phuong
Khoa Co khi, Truong Pai hoc Kinh té Ky thugt Cong nghiép
Dén Toa soan ngay 09/04/2023, chap nhan ding ngay 18/08/2023

Bai bao nay trinh bay két qua nghién clru mé phdng chuyén vi va (rng suat trén truc cam khi
lam viéc dé& kiém nghiém bén sau thiét k&, truc cam mé phéng 13 truc cam ctia ddong co
INZ-FE, tac gid st dung phwong phap tinh toan, mé phdng bang phan ti hiru han théng
qua phan mém Abaqus. Sau khi xay dwng ban vé truc cam, cac di¥ liéu dau vao bao gébm:
ngoai lwc va vat lieu dwoc thiét 1ap va dwa vao phan mém. Két qua thu dwoc bao gébm (rng
suét va chuyén vi dwoc so sanh vé&i (rng suét va chuyén vi cho phép dé danh gia va dwara
két luan vé do bén. Ngoai ra, két qua tlr nghién clru nay ciing 1a co' s& cho viéc kiém tra bén
khi thiét k& nham gidm bt chi phi ché tao thir cac chi tiét. Dong thdi ciing cé thé lam tai liéu
tham khao cho cac nha thiét k&, ché tao cac chi tiét trong linh vwe co khi, d&c biét la linh vwc
co khi dong Iwc.

Kiém bén, phwong phap phan t& hiru han, truc cam, Abaqus.

This paper presents the results of simulation study of displacement and stress on a working
camshaft to test the durability after the design. The simulated camshaft is used in the
1NZ-FE engine, and the author uses the method calculated, simulated by finite elements
through Abaqus software. After building the camshaft blueprint, the input data including
external forces and materials which are set and entered into the software. The results
obtained include comparisons between the recorded stress and displacement and the
acceptable values, in order to evaluate and draw conclusions upon the durability.
Additionally, the results from this study are also the basis for durability testing when
designing in order to reduce the cost of testing components. At the same time, it can also be
a reference for mechanical component designers and manufacturers in various fields of
mechanics, especially in the field of dynamic mechanics.

Durability test, finite element method, camshaft, Abaqus.

1. DAT VAN BE

Cung voi su phat trién cua céng nghé thong
tin, viéc tng dung cac phan mém hd tro thiét
ké (CAE) da gitp cho qué trinh san xuat ngay
cang hoan thién va téi wu. Bdi véi linh vuc co
khi, viéc st dung cac phan mém tinh toan,
thiét ké da rat ngin duoc thoi gian, giam duoc
chi phi va nang cao hiéu qua lao dong.

Truc cam la chi tiét thuoc co cau phan phéi
trong dong co dét trong, clng voi su phét
trién cua dong co dbt trong thi truc cam ciing
duoc phét trién dé gitp cho viéc t6i wu hiéu
suit dong co duoc tét hon. Truc cam dugc gin
lién v6i nhiém vy 1a déng mé xupap nap va
thai cho dong co. Hon nira, vdi Cac cau tao,
dic diém tiép xuc va két cu rat phuc tap ciing
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nhu nhiét do, 4p suét trong qua trinh chay
nhién liéu da khién cho né chiu mot cudong do
lam viéc cao trong moi trudng khic nghiét ma
van phai déng mé cac xupap mot cach chinh
xac hoan hao nhét. CAu tao cua truc cam bao
goém c6 cac vAu cam nap, cam thai va cac cd
truc. Bién dang cam thuong phu thudc vao
thoi diém xupap va tri sé6 dong mé cua tiét
dién Iuu thong qua dong khi. Théng thuong
truc cam c6 bién dang d6i xtng va chiéu cao
vau cam mang tinh chat quyét dinh dén do mo
cua xupap. Do do, cac cam s& cO bién dang
thong dung gidng nhu cam 16i cung tron, cung
parabol hay cam tiép tuyén, cam 16m,... [1].

Khi 1am viéc, truc cam chiu lyc nén ban dau
cua 10 xo xupap, luc quan tinh co cau phéi khi
khi bat ddu ma xu pap thai, luc khi thé tac
dung trén mat ndm xupap thai qui dan vé
duong tdm con do6i. Chiu wng suat udn, xoan
Vva ing suat tiép xuc [2, 4, 5, 6, 7]. Vi vay, dé
kiém bén truc cam bang thii céng rat phuc tap,
kho khan va khong dam bao tin cay.

Phan mém Abaqus 1a mot trong nhitng bo
phan mén 16n rat hitu hiéu trong viéc mo
phong két cau co khi thong qua phuong phap
phan tir hitu han [8].

Abaqus so hitu kho phan tir phong pht nén dé
dang md phong moi thiét ké trong két cau co
khi theo bat cir hinh dang nao. Pong thoi c6
thé md phong va xay dung két cau dién hinh
V&i Viéc phan tich theo dung tinh nang vat liéu
str dung nhu kim loai, bé téng cdt thép, cac
vat liéu cao phén tir hay phuc hop,...

Day ciing 1a phin mém c6 tinh thuong mai
cao, va viéc sir dung kha don gian, phan mém
bao géom hai khéi phan tich chu yéu d6 1a
Abaqus/Standard va Abaqus/Explicit. T4t ca
nhitng thong tin duwoc xir Iy qua phan mém
Abaqus dugc thuc hién thong qua 3 giai doan
d6 1a xir 1y s6 lidu, phan tich va xu ly két qua.

Trong khi phéan tich thi Abaqus con c6 kha
nang tu dong luva chon lugng tang tai hay do
chinh xac hoi tu cling nhu viéc no6 diéu chinh
tham sb mot cach phu hop giap nguoi ding
khong phai ban tdm vé viéc diéu chinh tham
s6 nay. Két qua ciia phan mém hoan toan dang
tin cay [8].

Ngoai ra, khi tir khau thiét ké dén khau san
xuat hang loai can rat nhiéu thoi gian, tién bac
va cdng strc nhu: ché tao thi, kiém bén bang
thuc nghiém, ldp rdp hoan chinh trén may,
chay thi. Do d6, két qua nghién ctu md
phong c6 thé 1am tai liéu tham khao dé kiém
bén truc cam trugc khi thuc hién cac budc
thuc nghiém.

2. XAY DUNG CAC MO HINH MO PHONG
2.1. M6 hinh hinh hoc ctia truc cam

Qua trinh chiu lyc cta truc cam nap va cam
thai 1a twong tu nhau [5, 6], tuy nhién truc
cam thai chiu nhiét I6n hon nén tac gia chon
cam thai dé mo phong va tinh bén.

Pau tién, mo hinh hinh hoc cua truc cam duoc
do ti mi bang dung cu do chuyén ding nhu
panme, thudc kep... dam bao do tin cay va vé
lai bang céach sir dung phan mém NX.

Hinh 1. Truc cam thai
2.2. Chia lwéi

Trong qué trinh md phong bang phuong phap
phan tir hitu han, mé hinh 3D duoc thiét 1ap
dé phan tich chuyén vi va tng suat. Loai phan
tir duoc chon trong qué trinh chia ludi c6 thé
la khéi ti dien, khéi to giac, khdi lap
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phuong,... Cach chon chu yéu dua trén do
phirc tap cua chi tiét. Trong nghién cau nay,
phan tir duoc chon khdi tir dién dé phu hop
Vi cac bién dang gia cong. Cac phan tur 1udi
duoc chia goi 1a cac nat. Dé thé hién méi quan
hé gitta cac nat véi nhau, ta st dung ma tran
d6 ciing tong thé. Co sa |y thuyét caa phuong
phap dua trén phuong tri nh roi rac phan b
nhiét do téng quéat nhu sau:

T(xy,2) ZZNi(X, y: 2T, =[N][T]

Trong do:
N - s6 nt;

M - s6 thir tu cua nat.

DPé minh hoa, hinh 2 & trén cho thay céc phan
to tor dién c6 chung mot mat trong moé hinh
phan tir hitu han. Véi 67937 phan tir lugi t
dién duoc tao bai phan mém Abaqus dé phuc
vu qud trinh md phong phén tich.

Hinh 2. Tao lwéi cua truc cam thai
2.3. M6 hinh twong tac va moé hinh vat liéu

Pé c6 cac két qua dau ra caa md hinh md
phong, cac md hinh dwoc nhap gom cac dir
liu dau vao 1a mé hinh hinh hoc, mé hinh vat
lieu (d6 cing/ang suat/nhiét d6) va mo hinh
tuong tac (chiu luc udn/xoin//nén) [8] bao
gom: cac luc va mémen tac dung 1én truc cam
khi 1am viéc s& duoc trinh by ¢ cac phan sau
day.

2.3.1. Phan tich Iwc tac dung Ién truc cam
= Tai trong tac dung [4, 5, 6]:

Khi tinh toan ta gia thuyét rang nhu mot dam

¢4 tiét dién dong déu duoc dat ty do trén 2 goi
tya. So do tinh toan dugc biéu didn nhu hinh
vésau [2,4,5,6,7]:

et F) ’

£

a) b)

Hinh 3. So* dd tinh bén truc cam

Néu bo qua ma sat va trong luc (vi cac luc nay
rat nho so vai cac luc khac) thi luc tac dung
Ién truc cam sé la:

Prmax = Pixo + IDjt + Pyt

Trong do:

Pixo - lrc nén ban dau cua 16 xo xupap. (Trang
thai xupap dong kin).

Két qua do thuc té:

Pixo = Pixmin = 557,5 (N)

Pt~ luc quén tinh cia co cau phdi khi khi bit
dau mo xupap quy dan vé duong tam con doi.
Pjt = —Mox Jx

Véi: Moy = 0,24 (kg) - khéi luong cia co cau
phdi khi qui dan vé duong tam con doi duoc
can thuc té;

jx = 5146,7 (m/s?) - gia toc cua co ciu phdi
khi khi bit dau mo xupap qui dan vé duong
tam con doi [2,4,5,6,7];

= |P,| =|-0,24.5146,7/=1235,2 (N).

Pyt - luc khi thé tac dung l&n mat ndm xupap
thai qui dan vé duong tam con doi.

P, = SXp.Pkt

Véi: Sy, - dién tich mat nim xupap nap.

_xd? 3143057

Sy 2

=0,73.10%(m?

Pk - 4p suat khi thé trong budng chay khi bat
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dau mo xupap.

Chon pke = 1,1 (MN/m?) [3].

— Pi=Sxp.Pki=0,73.10°.1,1=0,803.10"° (MN)
Thay vao cbng thuc ta co:

PTmax= Pixo + Pjt + Pkt = 557,5 + 1235,2 + 803
= 2595,7 (N).

= Ung suat uén [4, 5, 6]:

Momen udn truc cam sé 1a:

M, -P._ 2|

umax max I

MNm

l1, I, 12 khoang céch tir hai géi twa dén cam
ChiU h.IC I:)Tmax.

M M 2
G, :M:¢4 MN/m

WU
T 1_(10
32 . d

d va d, la duong kinh ngoai va duong kinh
trong cua truc cam.

= Ung suat xoan [4, 5, 6]:

Momen xoin dat cuc dai khi luc Pt & xa tam
truc cam nhat, con doi truot hét phan cung
ban kinh p. Mdmen xoén tryc cam do lyc 10
X0 va lyc quén tinh gay ra trén mat cam (khi
dung cam 16i) x4c dinh theo cong thirc sau:

Mx=P1o A=A [(Px)t+ (Pj)t]o

[(Px)t+ (Pj)to & luc 16 xo va luc quan tinh khi
cam quay dén diém B

A 1a cénh tay don 16n nhit cua luc Pre;

R ©

A=P""R+h_ —rsin?
r 2

p J—
M6men xo0in tong cong trén truc cam phai xét
dén momen xoan trén cac cam

khac dang cung lam viéc ciing nhu mdmen
dan dong cac co cau khac. Mdmen xoan tong
hop tai mot thoi diém s& 1a M.

Ung suat xoén tryc cam:

M M

T, =—2 = L
W, id21_[d_0\4
16 d

Ung suat tong tinh theo cong thic Xanh - Vé
nang:

MN/m’

WERT
|1+ Ux
|

V' Lo, )

= Do vdng cho phép cua truc [4, 5, 6]:

Gy = 0{0.35 +0.65

} MN/m*

Néu trén doan truc c6 hai cam cuing tén:

P.(31—4l,)
E(d* —d*)

o

f=34 :[f]=0.05-0.1 mm

= Ung suat tiép xdc mat cam [4, 5, 6]:
Ddi voi con doi hinh try, hinh ndm:

G, =0.418 | T

(1= MN/m”
\ bp

R, 1a ban kinh con lan.
[ 0 o] =600 — 1200 MN/m?

2.3.2. M6 hinh vat liéu

Bang 1. Thong sé Jonson-Cook ctia Thép 15Cr [8]

A B C | n | m|Melt| Trans | Epsilon
[MPa] [MPa] Temp| Temp
1200 | 1200 | 2.6 |0.22| 1.4 | 1783 | 1000 | 0.001

Bang 2. Tinh chat vat |y cha thép 15Cr

Tinh chat Thép 15Cr
Khéi lugng riéng [kg/m°] 7850
Mb-dun dan hdi [Mpa] 3407676000000
Hé s6 Poisson’s 0.34
Do dan nhiét [W/m/0C] 46.5
Nhiét dung riéng [J/kg/0C] 510
Hé s6 bién dang nhiét 0.9

Cic md hinh dugc nhap vao phan mém
Abaqus voi cac dir liéu dau vao 1a md hinh
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hinh hoc, md hinh vat liéu (d6 cuangling
suat/nhiét d6) va mo hinh twong tac (chiu luc
udn/xoan//nén) [8].

Dir liéu ddu vao

Maé hinh vit Twong tic Hinh hge truc
liéu Udn cam
D aing Nén Kich thude
irng suit Xodn Goc hrgn

$

Phuong phap phén tr hitu han (FEM)
Mdé phong qua trinh chiju (rng suzi!_ bién dang — Tinh todn

£

Dir liéu diu ra
U'ng suit — Bién dang (chuyén vi)

Hinh 4. So d6 khéi dé tinh toan (ng suat — bién dang
cua truc cam te md hinh FEM

3. KET QUA MO PHONG

Hinh 5. Phan bé lwc va gia tri tng suét cta truc cam
thai sau khi mdé phéng

Hinh 5 cho thy, trén sudt chiéu dai truc cam,
ng suat nho xuat hién trén vau cam va phan
ndi giita cac vau cam, phan ndi giira cac co
truc cam, diéu nay thé hién ¢ cac phan mau
xanh véi gia tri bién thién tir 0,01793 dén
97,34 MN/m?. Tuy nhién, phan hién thi mau
vang (vi tri tiét dién ndi viu cam va cé truc
cam tha 4 va tha 1) dén mau do (vi tri tiét
dién ndi vau cam va cb truc cam thir 3) bat
dau xuat hién Gng suat 16n vai gia tri tir 116,8
dén 233,6 MN/m? c6 thé gay gy truc cam tai
tiét dién nguy hiém nay, diéu nay rat phd hop
véi ly thuyét [2, 4, 5, 6, 7].

Tra ¢ng suat cho phép dbi véi truc cam Vi
vat liéu 15Cr, tng suat cho phép khong qua
600 MN/m? [2,4,5,6,7]. Tir d6 ta c6 thé két
luan, truc cam hoan toan du bén.

Hinh 6. Chuyén vi cta truc cam thai
sau khi mé phéng

Ta so sanh truc cam khi chua lam viéc
(chuyén vi bang 0) va khi 1am viéc, chuyén vi
trén hinh 6 cho thay, trén subt chiéu dai truc
cam, chuyén vi nho xuat hién trén cac co truc
cam, diéu nay thé hién & cac phan mau xanh
vGi gia tri bién thién tr 3,817.10™ dén
1,527.10"° mm. Phan hién thi mau vang (vi tri
& tit ca cac vau cam) dén mau do (phan ndi
vau cam s6 3 va sd 4) bat dau xuat hién
chuyén vi 16n hon Gng suat 16n tir 3,436.10™%°
dén 4,581.10"° mm.

Céc chuyén vi 16n c6 mau do va vang co thé
lam b6 ket truc cam, gdy truc cam khi ching
dat muac do téi han [5, 6]. Do do, cac két qua
cua chuyén vi nay duoc xac dinh dé so sénh
Vi gia tri cho phép dé dua ra nhimg danh gia,
két luan.

Tra chuyén vi cho phép dbi véi truc cam,
chuyén vi cho phép khong quéa 0,05 mm [2, 4,
5, 6, 7]. Tir d6 ta c6 thé két luan, truc cam
hoan toan dat yéu cau.

4. KET LUAN

C6 thé kiém bén cac chi tiét ciia dong co bang
phuong phap phan tir hiru han théng qua phan
mém Abaqus vé&i do chinh xac dang tin cay.

Pi mo ta duoc phan bd lyc, chuyén vi va gia
tri Gng suat, chuyén vi trén sudt chiéu dai truc
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cam dong co, gia tri ung suat tr 0,01793  Két qua nghién cau co thé duoc ap dung dé
dén 233,6 MN/m? gia tri chuyén vi tr kiém bén céc chi tiét sau khi thiét ké, dac biét
3,817.10™ dén 4,581.10™° mm. la c&c chi tiét dang truc trude khi ché tao thr.

(1]
(2]
(3]
(4]

(5]
(6]

(7]

(8]

TAI LIEU THAM KHAO

Lé Van Anh, “Gigo trinh nguyén ly dong co dét trong”, Nha xuét ban Khoa hoc va K§ thuat, 2017.
Nguy&n Btrc Phu, “Gigo trinh Két cau tinh toan déng co dét trong tap 1+2+3”, Nha xuét ban Giao duc, 1986.
Pham Minh Tuan, “Gido trinh Péng co dbt trong”, Nha xuat ban Khoa hoc va Ky thuat, 2006.

Tran Thanh Hai Tung, “Bai gidng két c4u tinh toan déng co dét trong”, Truwdng Pai hoc Bach khoa, Dai hoc Da
N&ng, 2007.

Nguyén Duy Tién, “Két céu va tinh toan déng co dét trong”, NXB Giao théng Van tai — 2006.

Hb Tan Chuén, Nguyén Btrc Phd, Tran Van Té, Nguyén Tt Tién, “Két cdu va tinh toén dong co dét trong”,
NXB Dai hoc va trung hoc chuyén nghiép, 1996.

Nguyé&n Btrc Pha, Tran Van Té, Nguyén Tat Tién, “Bai gidng déng luc hoc va dao déng cua déng co dbt trong”,
Trwong Pai hoc Bach khoa, 1997.

ABAQUS, “Theory and Analysis User’'s Manual”. Version 6.8-3. Afazov, S.M., Ratchev, S.M., Segal, J., 2010.
Modelling and simulation of micro-milling cutting forces. Journal of Materials Processing Technology 210,
2154-2162, 2008.

Thong tin lién hé:  Dinh Vin Phuong

bién thoai: 0963902766 - Email: dvphuong@uneti.edu.vn
Khoa Co khi, Trudng Pai hoc Kinh té - K§ thuat Céng nghiép.

TAP CHi KHOA HQC & CONG NGHE . SO 40 - 2023 23


mailto:dvphuong@uneti.edu.vn

KHOA HOC & CONG NGHE

NGHIEN CU’U SO’ DUNG PAI HOA BUP GIAM (HIBISCUS SABDARIFFA L.)
TRONG CHE BIEN MU'T NHUYEN THANH LONG RUQT TRANG

Tém tat:

Tw khoéa:

Abstract:

Keywords:

1. DAT VAN BE

RESEARCH ON ADDING OF ROSELLE (HIBISCUS SABDARIFFA L.)

IN THE PROCESSING OF HYLOCEREUS UNDATUS JAMS

P& Thi Minh Hanh', Nguyén Thi Thuy?, Vii Thi Thu H&®
lPh(‘)ng Khoa hoc - Cong ngh¢, Truong Dai hoc Kinh té - Ky thugt Cong nghié¢p
?Khoa Dét may va Thoi trang, Truwong Pai hoc Kinh té - Ky thugt Cong nghiép
Khoa Cong nghé thuec phdm, Truwong Pai hoc Kinh té - Kj thugt Cong nghiép
Dén Toa soan ngay 26/04/2023, chap nhan ding ngay 10/05/2023

Nghién ctru dwoc thwe hién nham xay dwng quy trinh ché bién mat nhuyén thanh long ruét
trang bd sung siro dai hoa bup gidm. Chét lwong ctia san phdm nhw pH, ham Iwong vitamin C,
dwong khiv, @6 nhét... déu bi anh hwéng bdi ti 1& phdi ché siro dai hoa bup gidm, thanh long,
ndng do pectin va thoi gian c6 dac. Do dic va ham lwong anthocyanin da duwoc ti wu bang
phwong phap dap (rng bé mat (RSM) mé hinh thiét ké Box Behnken bac 2. Két qua cho thay,
ti 1& thanh long ruét trdng va siro dai hoa bup gidm 85%, ndng do6 pectin 1a 1,25%, thoi gian co
d&c 65 phut trong thiét bi Thermomix TM5 thi san phdm mrt nhuyén thanh long ¢ d6 dac la
20,45 g va ham lwgng anthocyanin 1a 13,63 mg/l véi gia tri R2 I&n hon 95%. San pham tao ra
c6 mirc chat lwong phu hop véi tiéu chuan san phdm dd hdp mat nhuyén qua.

Thanh long, dai hoa bup gidm, anthocyanin, mit nhuyén.

The study was conducted to introduce the trial production of processing Hylocereus undatus
jam addition with Hibiscus sabdarififa L. The quality of the product as pH, ascorbic acid,
reducing sugar... is affected by the mixing ratio of Hibiscus sabdarififa L. syrup: Hylocereus
undatus, pectin concentration and concentrates time. The adhesiveness and anthocyanin
content were optimized by second order Box Behnken Design model in combination with
Response Surface Methodology. The results showed that the ratio percentage of hylocereus
undatus and hibiscus syrup was 85%, the concentration pectin was 1.25%, concentrates
time was 65 minutes in Thermomix TM5, the product Hylocereus undatus jam has
adhesiveness of 20.45g and anthocyanin content was 13.63 mg/l with R2 value greater than

95%. The resulting product has a quality that conforms to the canning jams standard.
Hylocereus undatus, hibiscus sabdariffa |., anthocyanin, jams.

Pai hoa bup gidm c6 chira ham luong Ion
vitamin C va anthocyanin hoat dong nhu

Viét Nam hién nay la nudc cO dién tich, san
luong thanh long 16n nhat chau A va ciing 1a
nuGe xuat khau thanh long hang dau thé gidi.
Do dién tich va san lugng ngay cang tang thi
viéc tiéu thu thanh long cua ngudoi néng dan
lai cang gap kho khan do han ché trong cong
nghé sau thu hoach, ché bién, bao quan.

nhiing chat chéng oxy hoa. Lugng anthocyanin
c6 trong dai hoa bup gidm duoc sir dung nhu
ngudn nguyén lidu tiém ning dé cho ra cac
chat tao mau thyuc pham [5, 6].

Ché bién mut nhuyén ciing 1a mét trong
nhitng bién phap quan trong dé bao quan qua
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tuoi. San phiam mat ndi bat ¢ vi ngot va
huong thom dac trung cua qua [1, 3]. Vi
muc tiéu da dang hda thi truong va ung dung
céc loi ich tir dai hoa bup giam, dé tai nghién
ctru ché bién mat nhuyén tir thanh long ruot
trang b sung dai hoa bup gidm da duoc nhom
nghién cau lya chon dé: “Nghién ctru st dung
dai hoa bup gidm (Hibiscus sabdariffa L.)
trong ché bién muat nhuyén thanh long ruot
trang” nham tao ra san pham muat nhuyén
thanh long b sung dai hoa bup giam dat chat
lwong 6n dinh va phu hop véi thi hiéu nguoi
tiéu dung.

2. POl TUONG VA PHUONG PHAP
NGHIEN CUU

2.1. Béi twong

Thanh long ruét tring duoc mua tai cho dau
mbi phia Nam. Trong lwong trung binh
350-400 g/trai, c6 vay ngin, vé mong va
nhiéu thit.

Dai hoa bup gidm duoc chon lam thi nghiém
khong bi dap canh, to déu, mau do sam (hoa
duoc rira sach, tach bo hat, chi lay phan
dai hoa).

Siro dai hoa bup gidm duoc ngam theo ti 1¢
1 kg hoa: 1,5 kg duong kinh, rai tung lop
trong lo thily tinh da thanh trung, day kin nip
sau 30 ngay la dung dugc.

» Phy gia pectin Grinsted® Pectin LA and
SF;

= Thiét bi Thermomix TM5 cua Duc.
2.2. Phwong phap bé tri thi nghiém

2.2.1. Thi nghiém 1: Khdo sat anh hwoéng
cda ti 1é phéi ché siro dai hoa bup giam:
thanh long

= Yéu t6 phi thi nghiem:

Khéi lugng thit qua va siro dai hoa bup giam
dugc phdi tron trén Thermomix TM5 8 gidy,

téc d6 2000 vong/phdt. Sau do, tién hanh cd
dic & nhiét do 100°C, téc d6 quay 200
vong/phiit, dao chiéu dao va lap canh khuay.
Phdi tron pectin nong do 1,5 %.

= Yéu té thi nghiém:

Khao sat ti 1¢ siro dai hoa bup gidm va thit
qua véi: 75, 80, 85, 90, 95%.

» Chi tiéu theo doi: dwong khw, do brix,
axit téng s, vitamin C, pH, ham luong
anthocyanin, do nhat, d6 dac.

2.2.2. Thi nghiém 2: Khao sat anh hwong
ctda thoi gian c¢6 ddc dén chat lwong san
pham

= Yéu té phi thi nghiém:

Khéi lugng thit qua va siro dai hoa bup giam
dugc phdi tron trén Thermomix TM5 trong 8
gidy, téc 6 2000 vong/phut. Sau do, tién hanh
cd dic ¢ nhigt d6 100°C, téc do quay 200
vong/phut, dao chiéu dao va lap canh khuay.
Phéi tron pectin nong d6 1,5 %.

= Yéu té thi nghiém: Khao sat thoi gian co
dic (phat): 50, 60, 70, 80, 90.

» Chi tiéu theo doi: dwong khu, do brix,
axit tong so, vitamin C, pH, ham lugng
anthocyanin, d6 nhot, 3o dac.

2.2.3. Thi nghiém 3: Khao sat anh hwdéng
cta nong dé pectin dén chéat lwong san
pham

= Yéu t6 phi thi nghiém:

Khéi lugng thit qua va siro dai hoa bup giam
dugc phéi tron trén Thermomix TM5 8 giay,
tbc d6 2000 vong/phlt. Sau dé, tién hanh co
dic ¢ nhiét do 100°C, téc d6 quay 200
vong/phit, dao chiéu dao va lap canh khuay.

Phéi tron pectin trén Thermomix TM5 c6
thanh phan: Grinsted® Pectin LA and SF toc
d6 phdi tron 200 vong/pht, thoi gian 20 giay,
dao chiéu dao va lap canh khuay.
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= Yéu t6 thi nghiém: Khao sat ndéng do
pectin (%): 0,75; 1,0; 1,25; 1,5; 1,75.

= Chi tiéu theo doéi: Cac chi tiéu cam quan
(mau sic, mui, vi, cau trac), duong khi, do
brix, axit tong b, vitamin C, pH, anthocyanin,
do nhat.

2.3. Phwong phap phan tich

= Xac dinh ham luong chat kho hoa tan bang
may Digital Refractometer PR-101 cua héng
Atago theo TCVN 7771: 2007,

» Xac dinh ham luong duong khia (%)
(TCVN 4594-88);

» Xac dinh ham luong vitamin C theo TCVN
6427- 2: 1998

= Xac dinh axit tong s6 theo TCVN
4589:88):

= Xac dinh tong s6 ham luong anthocyanin
theo TCVN 11028:2015;

= Xac dinh d6 dic bang may do cau tric CT3
Texture Analyzer;

» Xac dinh do nhét duoc thuc hién trén thiét
bi do d6 nhét DVE do hdng Brookfield san
XUAt.

2.4. Phwong phap téi wu héa qua trinh ché
bién m&t nhuyén thanh long bé sung siro
dai hoa bup giam

Duya trén két qua cua céc thir nghiém so bo
cua ching tdi, cac yéu té chinh da duoc tbi uu
hoa bang cach st dung thiét ké phuong phap
bé mat phan ung (RSM). Méi twong quan
gitta cac bién doc lap duoc thé hién bé mat
dap ng 3-D bang phan mém Design-Expert
(vs 13, Stat-Ease Inc., Minneapolis, Hoa Ky).

3. KET QUA VA THAO LUAN

3.1. Khao sat cac yéu té anh hwéng dén
qud trinh 1am mt thanh long ruét trang bo
sung siro dai hoa bup giam

3.1.1. Anh hwéng cda ty |1é phéi ché thanh
long va siro dai hoa bup gidm

Tién hanh khao sat ty 1¢ phdi ché siro dai hoa
bup giam va thanh long la 75, 80, 85, 90,
95(%).

Bang 1. Két qua khao sat ti |&é phéi ché siro dai hoa bup gidm va thanh long ruét trang
dén chéat lwong san pham

STT | Chi tiéu Ti 18 (%)

75 80 85 90 95
1 |pH 75 80 85 20 95
2 | Do brix 2,87 3,02 3,16 3,24 3,56
3 | VTMC (% mg) 445 47,3 52,5 60,12 65,7
4 | Axittong sé (%) 11,7 12,3 13,2 13,5 13,6
5 | D6 nhét (cP) 73,4 75,2 76,8 77,9 78,1
6 | Puong khir (g/100ml) 87 91 112 116 119
7 | Anthocyanin (mg/l) 74,5 78,4 85,71 87,52 89
8 | Do dic (g) 12,3 13,15 13,61 13,37 14,51

Trong bang 1 da théng ké cho thay, vai ti l¢
phdi ché siro dai hoa bup giam va thanh long
rudt tring 75% thi cau tric caa mut hoi long.

Véi ti 18 nguyén lidu tir 95% tré 18n san pham
chua, mau hoi dam va cau trdc muat hoi vo.
Tai ti 1€ nguyén liéu trong khoang tir 80-90%
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mut ¢6 mau huyét du hai hoa cua dai hoa bup
giam, thom dic trung, vi chua ngot hai hoa,
cAu trGc cua mat tét. Do d6 nhom dé tai lya
chon ti 1& phdi ché phéi ché siro dai hoa bup
gidm va thanh long rudt trang trong khoang
80-90% dé t4i uru.

3.1.2. Khdo sat anh hwéng cda néng dé
pectin dén chat lwong san pham

Trong qua trinh ché bién mat nhuyén c6 b
sung phu gia tao do dic ciu trac gel nén khao
sat anh huéng ndng do pectin 1a rat can thiét,
két qua thu duoc nhu sau:

Bang 2. Két qua khao sat anh hwéng cda ndng do pectin dén chat lwgng san pham

STT Chi tiéu Nong dd (%)

0,75 1,0 1,25 1,5 1,75
1 |pH 3,08 3,19 3,12 3,16 3,15
2 | Do brix 52,8 51,9 52,7 52,5 52,3
3 | VIMC (% mg) 13,08 13,17 13,12 13,2 13,17
4 | Axittong sé (%) 75,41 75,73 76,3 76,8 76,47
5 | Do nhét (cP) 84,2 88,7 90,4 112 178
6 | Buong khir (g/200ml) 85,47 85,12 85,61 85,71 86,35
7 | Anthocyanin (mg/l) 13,25 13,14 13,47 13,86 13,87
8 | Po dic (g) 13,69 16,89 19,07 20,83 20,93

Duya vao bang 2 cho thay nong do pectin ting
dan dén do dic cua san pham mut ciing ting
theo. Pac biét khi nong do pectin ting dan tir
1,25 dén 1,75% thi do dic tang khong déng ké
con dudi 1% thi mau sic dep nhung ciu tric
thi chua 6n dinh vi pectin giGp cho cac phan
tr trong pha lién tuc duoc gitr dong déu, gilp
cho san pham mit gitr dugc mui vi thom ngon,
giam t6i da qué trinh phan rd san pham. Do
d6, chon nong do pectin khao sat toi wu tir
1,25-1,75% khi d4anh gia déu cho chi sb vé do
dic 6n dinh va mau anthocyanin tét.

3.1.3. Anh hwéng cia théi gian cé ddc dén
chat Iwong san phdm

Trong quéa trinh ché bién mat nhuyén thi thoi
gian cd dic rat ¢ anh hudng dén ciu tric,
ham lwong anthocyanin dén chat luong san
pham. Do d6, ching t6i da khao séat sy thay
do6i vé thoi gian co dac thi két qua thu duoc
nhu bang 3.

Qua két qua phan tich & bang 3, ta thay rd
rang thoi gian ¢6 dac cang tang thi d6 dac va
do nhét cua mut cling tang.

Bang 3. Két qua khao sat anh hwéng cia th&i gian cé dic dén chat lwong san pham

STT Chi tiéu Thai gian (phat)
50 60 70 80 90
1 pH 2,88 2,95 3,16 3,25 3,36
2 Do brix 35,7 41,8 52,5 59,3 62,1
3 VTMC (%mg) 14,2 13,7 13,2 11,8 11,2
4 Axit tong sb (%) 71,3 72,4 76,8 80,2 81,3
5 D6 nhét (cP) 72,7 89,5 112 160,3 163,5
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STT Chi tiéu Thoi gian (phat)
50 60 70 80 90
6 buong khir (9/100 ml) 63,8 74,7 85,71 90,4 92,7
7 Anthocyanin (mg/l) 13,02 13,21 131 13,56 13,89
8 b¢ dac (g) 15,21 19,79 20,13 20,42 20,57

Tuy nhién véi thoi gian c6 dac tir trén 80 phut
mau mut lai bi sim do bi caramen hoda va mut
c6 mui duong r6. Nguoc lai, véi thoi gian co
dic dugi 50 phdt san pham mat ¢ moi vi
tuong ddi tot nhung ciu tric bi long, it déo.
Bén canh d6 khi c6 dic 60-80 phut san pham
mut c6 do chua ngot via phai, ham lugng
anthocyanin cao hon. Do d6 thoi gian c6 dac
duoc khao sat dé téi wu trén thiét bi TM5 1
60-80 phit.

3.2. T6i wu héa qua trinh lam mat nhuyén
thanh long bé sung siro dai hoa bup giam

3.2.1. Thiét 1ap mé hinh

Xéc dinh diéu kién tdi vu cho qua trinh mut

nhuyén thanh long b6 sung siro dai hoa bup
giam nham xay dung dugc quy trinh ché bién
dat hiéu qua cao nhat vé chét lugng cua mut
thong qua cac théng sé danh gia ham luong
anthocyanin va d¢ dac cua mut. Chang toi
tién hanh diéu kién thi nghiém véi cac bién
nhu sau:

Ti 1 phéi ché siro dai hoa bup gidm va thanh
long (%), ky hiéu A;

Thoi gian ¢6 dac (phat), ky hiéu B;

Nong do pectin (%), ky hiéu C;

D¢ déc (9), ky hiu Ry;

Ham luong anthocyanin (mg/l), ky hiéu R.

Bang 4. Diéu kién thi nghiém

Y S o en . Mirc Khoﬁng
STT Bien so Ky hi¢u | Pon vi E e
-1 0 +1 | bién thién
1 T.I; 1é phol tron siro dai hoa bup A % 80 85 90 5
giam va thanh long
2 Nong do pectin B % 125 15 | 1,75 0,25
3 Thoi gian co dac C phut 60 70 80 10
Két qua thuc nghiém ché bién mat nhuyén | TN| A B C R, R,
thanh long b6 sung siro dai hoa bup giam theo 5 1 0 1 1971 | 1352
quy hoach Box-Behnken (bang 5).
. R L s . 6 +1 0 -1 20,25 | 14,15
Bang 5. M6 hinh thi nghiém che bien mt nhuyen
thanh long bé sung siro dai hoa bup gidm 7 -1 0 +1 19,92 | 13,77
TN A B C R, R, 8 +1 0 +1 20,99 | 14,48
1 -1 -1 0 19,18 13’09 9 0 -1 -1 19,79 13,21
2 +1 -1 0 2055 | 13,37 10 0 +1 -1 20,29 | 13,85
3| -1 +1 0 20,16 | 13,54 1] o -1 +1 | 2042 | 1386
4 +1 +1 0 20,91 | 1454 12 0 +1 +1 20,94 | 14,27
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TN A B C R: R,
13 0 0 0 20,83 | 13,86
14 0 0 0 20,86 | 13,86
15 0 0 0 20,83 | 13,85

3.2.2. Ddnh gia anh hwéng cda céc yéu té
dén d6 dic mat

Kiém tra sy c6 nghia cia md hinh va cac hé
s6 duoc tién hanh bang phan tich hdi quy.
Chuan F ciia mo hinh duge xac dinh la 33,94
(R1), cho thdy mé hinh hoan toan c6 ¥ nghia
véi do tin cay 99,99%. Céc gia tri p<0,05 cho
biét cac hé sb hdi quy co nghia, nhu vay mo
hinh nay cé cac hé sé hdi quy A, B, C, AB, A%,
B2, C?. Hé s twong quan boi R? cia mo hinh
nay 1a 0,9839 cho thay sy twong thich cao cua
mo hinh (98,39%).

Két qua phan tich hdi quy duoc trinh bay ¢
bang nhu sau:

Bang 6. Két qua phan tich héi quy

TT | Nguon | Tong binh | Giatri | Giatrip
goc phwong F

1 Mo 4,01 33,94 | 0,0006
hinh

2 A 1,71 130,37 |<0,00001

3 B 0,6786 | 51,70 | 0,0008

4 C 0,5886 | 44,84 | 0,0011

5 | AB 0,0961 7,32 | 0,0425

6 A’ 0,5604 42,69 | 0,0013

7 B2 0,2254 17,17 | 0,0090

8 c? 0,2075 15,81 | 0,0106

Phuong trinh anh hudéng cua cac yéu té dén
do dac caa mit nhu sau:

R, = 20,84 + 0,4325A + 0,2912B + 0,2713C —
0,1550AB — 0,3896A% — 0,2471B? — 0,2371C?

Biéu do bé mat dap tmg 3D duoc st dung dé
xac dinh sy tuong tac cua cac diéu kién anh
huong dén d6 dic. Trong hinh 1 cho thay ti 18

nguyén liéu siro dai hoa bup gidm va thanh
long (A) anh huong 16n nhat dén do dic cua
mut, khi ham lugng ting thi 4o dac sé tang
theo sau do dén nong do pectin (B) va thoi
gian ¢6 dic (C) nhung & mirc d6 thap hon.

Factor Coding: Actual bation

Rl {dodac) n-

Actual Factors

a=85

8=1% 25
c=70

T T T
Rt R o 0500 1000

Deviation from Reference Point (Coded Units)

Hinh 1. Anh hwéng ciia cac yéu té anh hwéng
dén do dac ctia mut nhuyén

Factor Coding: Actual

3D Surface

R1 (dodac)
Design Points:

@ Above Surface
© Below Surface

19.18 [ 2096

X1=A
X2=C

Actual Factor
B=15

R1 (dodac)

Hinh 2. Anh hwéng cta ndng dé pectin
dén d6 dac caa muet

Factor Coding: Actual
3D Surface

R1 (dodac)

Design Points:

@ Above Surface

© Below Surface

19.18 [ 2096

X1=A
X2=8

Actual Factor
c=70

R1 (dodac)

Hinh 3. Anh hwéng cua th&i gian c6 dic
dén dd dac caa muet
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Factor Coding: Actual

3D Surface

R1 (dodac)
Design Points:

@ Above Surface
© Below Surface

19.18 [ 20.96

X1=8
x2=C

Actual Factor
A=85

R1 (dodac)

Hinh 4. Anh hwéng cua ti 1é siro dai hoa bup giam
va thanh long dén do6 dic cta mut
3.2.3. Pdnh gia dnh hwéng cda céc yéu té
dén ham Iwong anthocyanin cga mat

Kiém tra su c6 nghia cua md hinh va céac hé
s6 duoc tién hanh bang phan tich hoi quy.
Chuan F caa md hinh dugc xac dinh 1a 16,58
(Ry), cho thdy mo6 hinh hoan toan c6 y nghi
véi do tin cay 99,99%. Cac gia tri p<0,05 cho
biét cac hé s hdi quy c6 nghia, nhu vay mo

hinh nay cé cac hé sé hdi quy A, B, C, AB, B2

Hé sb tuong quan bdi R? cia md hinh nay 1a
0,9676 cho thdy sy twong thich cao cia mé
hinh (96,76%).
Két qua phan tich hdi quy duoc trinh bay ¢
bang nhu sau:

Bang 7. Két qua phan tich hdi quy

T | Nguon Tong | Giatri | Giatri
T goc binh F p
phuong
1 Mo 2,63 16,58 0,0032
hinh

2 A 0,9316 52,82 0,0008
3 B 0,9660 54,77 | 0,0007
4 C 0,3403 19,29 | 0,0071
5 AB 0,1722 9,76 0,0261
6 B’ 0,1310 7,42 | 0,0415

Phuong trinh anh huéng cua céc yéu té dén
ham lugng anthocyanin nhu sau:

R, = 13,86 + 0,3413A + 0,3475B + 0,2062C
—0,2075AB — 0,1883B2

Xét cac yéu té anh huong dén d6 dic cua mut,
trong hinh 5 cho thay ti 1& nguyén liéu dai hoa
bup gidm va thanh long (A) va thoi gian co
dac ¢6 anh huong ti I thuan dén ham luong
anthocyanin con nong do pectin (B) tac dong
& mirc d6 thap hon.

Facter Coding: Actual
Perturbation

R2 anthocyanin) 15—

Actual Factors
A=85
B=15 145

R2 [arthocyanin]
%
|

125

Hinh 5. Anh hwéng clia cac yéu té anh hwéng
dén ham lwgng anthocyanin cta mit nhuyén

Factor : Actual
actor Coding: Actual 3D Surface
R2 (anthocyanin)
Design Points:

@ Above Surface
© Below Surface

13.00 [ 1465

X1=A
X2=8

Actual Factor
c=7

R2 (anthocyanin)

Hinh 6. Anh hwéng cua th&i gian cé dic
dén ham lweng anthocyanin cha miet

Factor Coding: Actual
3D Surface

R2 (anthocyanin)

Design Points:

@ Above Surface

© Below Surface

13.09 [ 1465

X1=A
XF=E:

Actual Factor
B=15

R2 (anthocyanin)

Hinh 7. Anh hwéng cda ndng dd pectin
dén ham lwong anthocyanin chia mit
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Factor Coding: Actual

3D Surface

R2 (anthocyanin)
Design Points:

@ Above Surface
© Below Surface

13.00 [ 1465

X1=8
xX2=cC

Actual Factor
A=85

R2 (anthocyanin)

Hinh 8. Anh hwéng cia ti 1é siro dai hoa bup giam
va thanh long dén ham lwong anthocyanin ctia mut

3.3. T6i wu hoa

Qua trinh ché bién mut nhuyén thanh long
rudt tring c6 bd sung siro dai hoa bup gidm
woc thuc hién nham muc dich tao ra san pham
mut phl hop vai thi hiéu nguoi tiéu ding va
san pham c6 d6 dic va ham lugng anthocyanin
t6i wu. Tién hanh giai bai toan toi wu theo
thuat toan ham mong doi dugc dua ra boi
Derringer G va cong su [4]. Két qua tbi uu
hoa bang phan mém Design - Expert 13.0 nhu
sau: Thoi gian ¢ dic la 65 phat, nong do
pectin 1,25% va ti Ié siro dai hoa bup giam:
thanh long ruot trang la 85%, khi d6 do dic
13,63g va ham luong anthocyanin dat 20,45
mg/l. Vi diéu kién ti wu nay thi muc tiéu dat
95% mong mudn.

Tir qué trinh t6i wu hoa thyc nghiém néi trén
chung to6i dé xuit quy trinh ché bién mut
nhuyén thanh long rudt trang bo sung siro dai
hoa bup giam nhu sau:

Nguyén liéu thanh
long (bo vo)

Bé) sung siro hoa bu
giam (c6 xdc hoa). Tilé
siro hoa bup giam:

thanh long 1a 85%
v
TMS:
. Xay nh
t=8 giay, toc d6 5 > Ay nhyen
TMS:
=65 phut, t°-100°, toc ¥
dd 2 dao chibu, lip » Ca dic
khudy l
T™S: - L Phéi trén Pectin (Nong
=20 gidy, t°-60°, toc dd do pectin 1,25%)
2, lap khuay i
Rot vao lo da thanh
tring
San
pham

Hinh 9. Quy trinh ché bién mt nhuyén thanh long
rudt trang bé sung dai hoa bup gidm trén TM5

4. KET LUAN

Budc dau nghién ciu ché bién duogc san pham
mut nhuyén thanh long ruét trang c6 bé sung
dai hoa bup gidm cho chat luong tét. Nguyén
lieu 1am muat nhuyén gom thanh long ruot
trang b sung siro dai hoa bup giam co ti I¢ 1a
85% dugc xay nhuyén va cé dic ¢ 100°C thoi
gian 65 phut trong thiét bi Thermomix TM5.
Sau d6 san pham duoc phdi tron véi pectin
nong d6 1,25% (trong thoi gian 20 gidy, tc
d6 2) thi thu duoc san pham mut nhuyén cé
do dac 13,63g va ham lugng anthocyanin dat
20,45 mg/l.
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NGHIEN C(*U TONG HO'P VAT LIEU HYDROGEL DANG SO

TU X0 DIPA NUOC

SYNTHESIS OF THREAD-LIKE HYDROGEL FROM COCONUT COIR

Trwong Thi Thiy
Phong Khoa hoc - Céng nghé, Truong Pai hoc Kinh té - Ky thugt Céng nghiép
Dén Toa soan ngay 05/01/2023, chap nhan ding ngay 03/02/2023

Trong nghién ctru nay da chiét tach thanh cong cellulose tr xo' dira nwéc véi hiéu suét
26,12%, tbng hop thanh cong vat liéu hap phu hydrogel dang sgi tir cellulose véi DMAC/LICI
dat hiéu suat 359%. Vat lieu hydrogel trwéc va sau khi sy déu cé mau vang, mém, twong
déi dai va khong tan trong nwéc. M6t sé tinh chat cha vat liéu hydrogel dang soi duwoc xac
dinh bang mét sé phwong phap nhw SEM, FTIR... Do kich thuéc |a soi dai, méng da lam
tang dién tich tiép xtc va dé dang thu héi trong qua trinh tham gia x& ly nwéc thai.

In this study, thread-like hydrogel was successfully synthesized from coconut coir with the
efficiency of 26.12%. The method DMAC/LICI was utilized in the process of synthesizing the
adsorptive hydrogel, with the efficiency of 359%. The resulting hydrogel, both before and
after drying, is yellow in color, soft, relatively tough, and insoluble in water. The
characteristics of the resulting hydrogel are studied with available methods including SEM
and FTIR... Thanks to being long while thin, which significantly increases its surface area
and convenience in the recollection process, the synthesized hydrogel has great

Tom tat:
Tw khéa: Xo dira nwérc, cellulose, hydrogel, qua trinh dao pha, hap phu.
Abstract:

applications in the water treatment processes.
Keywords: Coconut coir, cellulose, hydrogel, phase-inversion process, adsorption.
1. MO DAU

Hydrogel 1a nén polyme trwong nudc voi xu
hudng hap thu nudc khi dit trong méi truong
nudc. Hydrogel, dac biét 1a hydrogel thong
minh nhay véi méi trudng c6 rat nhiéu tng
dung quan trong trong néng nghiép, cdng
nghiép, cong nghé sinh hoc va y té [2].
Hydrogel sir dung trong nganh cdng nghiép
dét may bang cach ghép hoac hap phu trén bé
mat cua soi polymer. Hydrogel da dugc su
dung trong nganh cong nghiép dau dé tng
dung nang cao kha ning thu hdi dau nhu mot
bo diéu khién tu dong cua nhién liéu trong thu
gom. Vat liéu hydrogel s€ hoat dong nhu tac
nhan kiém ché cac ving d6 thim cao tranh
loang dau ra nhiing noi co6 d6 thim thap, dé
thu gom dau nhiéu nhat c6 thé [3].

Thanh phan cellulose c6 trong xo qua dua
nuéc khé cao (30-45%) va la ngudn chiét tach
cellulose quan trong. Voi khdi lugng phu
pham néng nghiép (xo qua dira nudc) lon &
Viét Nam, nghién ctu ndy nhim muc dich
chiét xuat cellulose tir xo qua dira nudc va sir
dung cellulose nay dé tong hop nén nhiéu dan
Xuat cling nhu vat liéu méi phuc vu cho cac
nganh cong nghiép, ndng nghiép, thuc pham,
moi trudng [1]. Cellulose chiét tach tir vo qua
dira nudc la vat liéu than thién vai moi truong,
c6 kha nang phan huy sinh hoc cao va cé chi
phi san xuét thap.

2. NGUYEN LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Nguyén liéu

Xo dura nuéc, cellulose co trong xo qua dua
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nudc, sodium hydroxide (NaOH), acid
nitric (HNO3), KOH (potassium hydroxide),
methylen xanh dugc mua tir Xilong Scientific
Co., Ltd, China. Ethanol (C;HsOH), lithium
chloride (LiCl) dugc mua tir Guangdong
Guanghhua Sci  Tech., Co, LTd, Trung Qudc,
va N,N-Dimethylacetamide-DMAc (C4HgNO)
duoc mua tir Merk, Buc.

2.2. Quy trinh téng hop vat liéu hydrogel
dang soi

2.2.1. Qui trinh chiét cellulose (M.F.Ferreira
Junior et.al, 2011)

Xo dura
nudc

Xo dira nudc duoc
cat nho 1-2 cm, rira
sach, say kho

Xo dura
tién xu

ly

A

Can 10 gam xo dtra
nudc, ngdm trong 300
ml NaOH 0.5M
(24 gio)

v

Pun hdi luu véi
ethanol: HNO3

(4:1viv)

F—ComD

Loc, rira lai vé
pH=7, say kho

Hinh 1. Quy trinh chiét cellulose

Giai doan tién xu ly: Vo dira nude duoc thu
gom thu cong dé lam vat liéu sinh khéi co s6.
Sau khi thu gom, vé dira nuéc duoc xir ly vé
dang xo dira nudc (bao gdm xo dira nudc va
mun xo dira nudc). Tiép theo, xo dira nudc
duoc cat nho vé kich thudc khoang 1-2 cm,
ria sach bang nudc cat nong (80°C) 5 lan
nham loai bo lwong dudng du va nhirng thanh
phan cin con bam lai trén xo dira nuéc. Sau
d6, xo dira nu6e duoc dem sdy trong 10 sdy ¢
nhiét do 50°C.

Xue li véi NaOH: Céan 10 gam xo diura nude da
dugc xur ly thd ¢ giai doan trén, ngdm trong
nuéc it 12 gio. Sau do loc xo dira nudc va
ngam trong 300 ml dung dich NaOH 0,5M ¢
nhiét do phong trong 24 gio. Xo dira nudc sau
khi ngdm NaOH duoc loc va ria lai biang
nude cat nhiéu lan dé loai bo NaOH (thir bang
giay quy).

Pun hoi leu: Xo dira nuée sau khi duge xir ly
& giai doan trén duoc chuyén toan bg vao binh
cau hai ¢4 va dun hoi luu voi hdn hop dung
dich ethanol va HNO; (v/v) vai ti I€ 4:1 trong
3 gio, cr mdi gio thay hoa chat mét lan. Sau
khi dun héi luu, hdn hop xo dira nude dugc
dem di loc bang thiét bj loc chan khong va rira
sach bang nuéc cat cho dén khi pH=7 (thu
bang gidy quy) dé loai bo hoan toan luong
acid con lai va thu duoc cellulose. Cellulose
thu duoc tiép tuc cho vao tu siy ¢ nhiét do
105°C trong 3 gio va duogc siy kho téi khoi
lugng khong d6i dé chuan bi cho budc tong
hop vat liéu hydrogel tiép theo [6].

2.2.2. Téng hop vat liéu hydrogel dang soi
(DMAc/Licl)

Vit liéu hydrogel duoc tong hop tir soi
cellulose két hop véi DMAGC/LICI theo cac
budc tién hanh nhu sau:

Chudn bj dung mdi hoa tan cellulose
(DMAC/LiCI):Chuan bj dung méi DMAC/LICI
tredc khi hoa tan sgi cellulose. Dung dich
DMAc duoc ngdm ciing KOH dang ran trong
5 ngay nham loai bo hoa toan luwong nudc
trong dung dich DMAc va siy khd LiCl &
80°C trong 24 gio.

Hoa tan cellulose véi hén hep dung dich
DMAC/LICI: Trong qua trinh nay, soi cellulose
dugc hoa tan trong dung dich DMAC/LICI.
Truéc qua trinh hoa tan, cac sgi cellulose
dugc khudy trong dung dich ethanol trong 3
gio & nhiét do 25°C. Qua trinh nay lam cho
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soi cellulose truong phdng 1én. Sau d6 dem di
loc, cac soi da truong phong dugc dat trong
hén hop dung dich DMAC/LICI & nhiét do
25°C trong 5 ngay véi ty 1& 93 gam DMAC va
6 gam LiCl. Két qua thu duoc dem ly tim &
6000 vong/phut trong 20 phut dé loai bo
phan khong hoa tan va thu dwoc dung dich
cellulose.

1gam cellulose, truong nd
trong 100ml ethanol 3 gid

Cellulose

Cellulose

A

y

Tao vat !iéu hydrogel dang
soi bang hoi ethanol

Cellulose

A

y

Thém cellulose vao
DMAC/LiCl theo ty 1¢
93:6:1 (W:w:w)

v

Ly tam tach can voi van
toc 6000 vong/phut

v

Tao vat liéu hydrogel dang
soi bang hoi ethanol

Soi
hydrogel

Hinh 2. Quy trinh tdng hop sei hydrogel

Tao vt liéu hydrogel dang sei: Chuan bi
khudn tao sgi hydrogel va dung dich ethanol
dé thyc hién phuong phap nghich dao pha hap
phu hoi ethanol.

Can 10 gam dung dich cellulose sau ly tim d6
vao khudn dang soi c6 duong kinh 0,5 cm
chiéu dai 25 cm. Tiép theo, dat khudn dang
sgi vao mot hop ¢ kich thude 16n hon, day
nép kin dé han ché sy thoat hoi ethanol, dé
yén trong 24 gio, ta thu duoc vat liéu hydrogel
dang soi.

=) )

Hinh 3. M6 hinh tao sei hydrogel

bang phwong phap nghich dao pha
Rura sei hydrogel: DMACc va ethanol du duoc
loai bo bang cach ngdm hydrogel trong nudc
cat, thay nuéc lién tuc dén khi nudc trong va
khéng con mui.
2.3. Nghién cu tinh chat caa vat liéu
hydrogel dang so¢i
Phuong phap quang phd hdng ngoai bién doi
Fourier (FTIR Fourier transfer infrared — pho
hong ngoai bién dbi Fourier):

Quang phdé hong ngoai  (Infrared
Spectroscopy-IR) la mét ky thuat phan tich
thuong duoc diung dé xac dinh nhém chic
chat hitu co. Ky thuat nay do su hap thy bic
xa hong ngoai cua vat ligu trén nhimg budc
song khac nhau. Nhirng nhém chirc khac nhau
s& hap thy anh sang & budc séng khac nhau
trén dai hong ngoai. Khi chiéu phat xa hong
ngoai vao maot vat liéu, vat liéu hap thu ning
lugng, chuyén sang trang thai kich thich va
dao dong manh hon. Gia tri cia budc song
ma tai d6 cac phan tir trong vat lidu hap thu
la dic trung cho cdu trdc cua phan tu do.
Dai hap thu nam trong khoang budc song tir
4000 dén 500 (cm™). Trong do, dai hap thu
trong khoang 4000 dén 1500 cm™ 1a ving
nhém chac. Tir 1500 dén 500 cm™ la ving
diu van tay. Truc tung biéu dién do truyén
sudt (transmittance %) hoic d6 hip thu
(absorbance%). Truc hoanh biéu dién sé séng
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(wavenumber cm™). Xo dira nuéc, cellulose,
vat lieu hydrogel dang soi sau khi ché tao
duge do bang FTIR tai Phong thi nghiém Ky
thuat vat liéu bén viing sinh hoc va moi
truong Biosustainable, Khoa Khoa hoc va Ky
thuat vat liéu, Truong Pai hoc Cbng nghé
Nagaoka, Nhat Ban.

Phirong phdp kinh hién vi dién tir quét (SEM):
SEM la phuong phap tao hinh anh c6 d6 phéan
giai cao cua bé mat vat liéu. SEM str dung cac
electron quét dé tao hinh anh, giéng nhu kinh
hién vi quang hoc st dung ngudn sang. SEM
c6 do phong dai (>100000 X) va c6 do sau
truong anh 16n hon nhiéu lan so vai kinh hién
vi quang hoc. Vit liéu hydrogel dang soi dugc
chup anh SEM & xac dinh cau trac bé mat
cua vat liéu tai Phong thi nghiém Ky thuat vat
licu bén viing sinh hoc va méi truong
Biosustainable, Khoa khoa hoc va Ky thuat
vat liéu, Truong Pai hoc Cong nghé Nagaoka,
Nhat Ban.

Do ngdm nwoc cua vat ligu: Thi nghiém do
ngdm nudc cua vat liéu dugc tién hanh bang
cach can vat lieu kho véi khéi luong xac dinh
(gam), ghi lai khéi lugng vat liéu ban dau M.
Sau do6 ngam vat liéu vao V (ml) nudc va sau
cac khoang thoi gian xac dinh, lay vat liéu ra
va nhanh chéng lau bang gidy an va cudi cing
1a can lai khéi lwong vat lieu m, (vat liéu dugc
lay ra sau 1 gio, 2 gio, 3 gio, 4 gio... dén khi
khdi lugng vt lidu dat gia tri khong d6i). Po
ngam nudc cua vat liéu dugc tinh theo cong
thic:

mq:m
EWC (%) = —2

— x100%

Trong do:

EWC: d6 ngadm nudc cia vat liéu (%);

mo: khéi lwong vt liéu lac dau (gam);

me. khéi luong cua vat lidu sau thoi gian
(gam).

3. KET QUA NGHIEN Cl’U VA THAO LUAN
3.1. Téng hop cellulose tir xo dira nwéc

Qua trinh téng hop cellulose tir xo dira nudce
xay ra nhd hai qua trinh chinh 1a xir Iy bang
NaOH va dun héi luu bang hdn hop acid
HNO3/ethanol véi ti 1€ 1:4. Hai qué trinh nay
1a co s dé loai bo céc tap chit (tro, duong...)
va cac thanh phan khéng mong muén (lignin,
hemicellulose) trong xo dira nuéc dé dé dang
thu duoc cellulose - san pham cho cac nghién
ctu tiép theo [6].

Hinh 5. Cellulose chiét tir xor dira nwérc

Sy thay d6i mau sic cua xo dira nudc va
cellulose dugc tao thanh thé hién trén hinh 4
va hinh 5. Cellulose tao thanh trugc khi siy co
mau tring, do duoc chiét gan nhu 1a tinh khiét
cac thanh phan mang mau sic dic trung cua
x0 dira nudc [7]. Bén canh do, cellulose dugc
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chiét mém, min va co6 d6 xop nhiéu hon xo
dira nu6c ban dau do cac thanh phan lignin,
hemicellulose,... di bi loai bo triét dé. Hiéu
suit tong hop cellulose tir xo dira nuéc dat
26,12%.

Qué trinh dun hdi luu bang acid hay con goi la
xu ly acid cho hiéu qua loai bo hemicellulose,
lignin va mot phan cellulose ciing bi loai bo
boi hai qué trinh nay. Theo nghién ctu cua
R.G. Candido et al., [8], hiéu suit loai b6
hemicellulose la 70,78% va lignin la 52,22%.
So véi cac nghién ctu trude day cua VO Thi
Thanh Nhan va V& Vian Bam [2], [3] hiéu suat
chiét cellulose lan lugt la 17,33% va 35%,
diéu nay cho thay cellulose chiét tir xo dira
nudc mang lai higu suat tuong ddi cao.

3.2. FTIR cellulose ttr xo dira nwérc

Ph6 hong ngoai gitip xac dinh cac dao dong
dic trung cua céc lién két nhom chic hitu co.
Viéc chup phé FTIR cho xo dira nuéc va
cellulose chiét duoc nham so sanh dugc do
chinh xac cua cellulose tao thanh.

120

Xo dira nuac

o 100
W“V\J\" )

1725C=0  1540C-H

Cellulose

1645 -OH
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Hinh 6. Hinh chup phd FTIR ctia xo dira nwéc,
cellulose
Hinh 6 thé hién phd hong ngoai FTIR cua xo
dira nuoc va cellulose chiét tir xo dira nuéc.
Nhin vao hinh ta nhan thiy su khac biét rd
rang phd hong ngoai xo dira nude so Véi phd
hong ngoai cua cellulose. Tt FTIR trén hinh 5
dé dang nhan thay dugc cac van phd tuong
ddng cua cellulose so vai van phd cua xo dira
nude, didu nay dugc thé hién ¢ cac van phd

sau: tai van phd 3380 cm™ dai dién cho nhém
—OH (lién két hydro), van phé 2911 cm™ dai
dién cho nhém C-H, van phé tir 900-1200
cm ™ dai dién cho cac nhém C—O-C va C-O
va van phd 1645 cm™ dai dién cho nhém
—OH (lién két cua céc phan tir nudc ty do),
lién két nay giai thich cho kha ning hap thuy
nuéc cua vat liéu cellulose. Pay déu 1a cac
nhom chac dac trung caa phan tu cellulose.
Ngoai ra, khi so sanh vé&i van phé cua xo
dira nudc thi van phd caa cellulose cho thiy
d6 truyén qua ting 1én nhiéu & cac van phd
1645 cm™, van phé 2911 cm™ va van phé
3380 cm™. Hon thé nita, phé hdng ngoai
FTIR ciing cho thdy dugc Sy giam ham luong
caa hemicellulose va lignin c6 trong xo dua
nudc thdng qua sy giam cuong do tai cac van
phd 1540 cm™ va 1725 cm ™ dai dién cho céac
nhém chiic C=0 va C-H trong ciu trlc cua
hemicellulose va lignin [4].

3.3. Téng hop vat liéu hydrogel dang soi
tw cellulose
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Hinh 7. M6 ta qua trinh hoatan cellulose
trong DMACc/LICI

Co ché téng hop vat liéu hydrogel dang soi:
Vit lieu hydrogel dang soi duoc tong hop tir
cellulose va DMAC/LICI trai qua 2 giai doan
chinh:

Quaé trinh hoa tan cellulose trong DMAC/LICI:
Céac twong tac cua cua hop chat cellulose -
DMACc-LICl da dugc nghién ciu va giai thich
theo thtr ty sau day. Pau tién, sy hoa tan cua
cac ion Li* CI” di tao nén lién két manh mé
Vi cac phan tr DMAC va cellulose. O day co
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thé thay rd, cation Li* s& két hop tao phirc Véi
lien két nhdm N-C=0 (cacbonyl) cia DMAc
va aninon CI s& két hop véi ion H' ciia nhdm
—OH (hydroxyl). Tir d6 c6 thé thu dwoc hdn
hop hoa tan cellulose trong DMAC/LICI [5].

Qua trinh hinh thanh sgi hydrogel - cellulose:
Qué4 trinh hinh thanh hydrogel bang phuong
phap dao pha trong ethanol va trong nudc.
Déi véi ethanol, 1a mot dung moi ¢6 kha ning
bay hoi rat tét, hoi ethanol ngung tu va roi
xubng khuén tao soi c6 chira dung dich
cellulose. Tai day dién ra qua trinh trao doi
dung moi gitra ethanol va dung dich cellulose,
cac phan tir ethanol dan dan thay thé dung
moi DMACc bén trong dung dich cellulose, cac
monomer cellulose khong tan duoc trong
dung mdi méi 12 ethanol c6 xu huéng lién két
lai véi nhau thdng qua cac lién két —OH, tao
nén mang ludi cu trdc bén viing bén trong
md hinh tao soi. Két thic qua trinh, phan 16n
DMACc sé& bi loai bo hoan toan ra khoi soi
hydrogel.

Hinh 8. Sei hydrogel

Hiéu suat tong hep vdt liéu hydrogel dang
spi: Ttir 1 gam cellulose co thu dugc 3,59 gam
vat lieu hydrogel-cellulose. Hiéu suit qua
trinh tao vat liéu dat 359% hydrogel tao thanh
truéc va sau khi say déu c6 mau vang, mém,
tuong d6i dai va khong tan trong nudc. Do
kich thudc la soi dai, méong da lam tang dién

tich tiép xdc va d& dang thu hdi trong qué
trinh tham gia xtr ly nuéce thai.

3.4. CAc tinh chéat cta vat liéu hydrogel
dang soi

3.4.1. Phan tich phé FTIR cda véat liéu
hydrogel dang soi

TRANSMITTANCE (%)
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Hinh 9. FTIR cuta vat liéu hydrogel dang soi
tao tr DMAC/LICI va cellulose

Hinh 9 thé hién phé FT - IR cua cellulose va
soi hydrogel dugc téng hop tir hdn hop dung
dich cellulose - DMAC/LICI. Nhin vao hinh ta
dé dang thay duoc su twong dong trong cau
trdc cua cellulose va hydrogel. Tuy nhién nho
qua trinh hoa tan bing DMAC/LICI ma
hydrogel da giup thé hién r rét cac van pho
cua cac nhom —OH tai 3397 cm*, —OH tai
1636 cm ', C—H tai 2892 cm ™. Sy tuong ddng
gitra FTIR cua hydrogel va cellulose ching to
da tong hop thanh céng vat liéu hydrogel tir
cellulose.

3.4.2. Phan tich cdu trac hinh thai cda vat
liéu bang SEM

Vit liéu hydrogel duoc chyp anh SEM dé xé4c
dinh cau trac hinh thai cua vat liéu. Két qua
cho thdy cdu trGc hinh thai cua vat liéu
hydrogel c6 su phan tang, xép khit vao nhau
va dong nhat. Hinh chyp mit cit ngang cua
cua vat liéu hydrogel ¢ d6 phong dai x200 cho
kich thude d6 day cua sgi hydrogel 937,5 pum.
Ngoai ra, & d phong dai x1000 va x2000 cho
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ciu trdc phan tang, xuit hién nhiéu vét nat
trai dai.

NL D49 500 pm

Hinh 10. Hinh anh chup SEM bé mét cat ngang
cua vat liéu hydrogel do6 phéng dai x200

NL D45 100 pm

Hinh 11. Hinh anh chup SEM bé mit cat ngang
cua vat liéu hydrogel dé phéng dai x1000

biéu nay chang to trong qua trinh hinh thanh
vat liu hydrogel bang phuong phap nghich
dao pha c6 xay ra su trao doi gitta dung moi
DMACc va ethanol. Mat khéc, & @6 phong dai
X200 va x5000 cho cdu trGc hinh thai dong
nhit. Chiing t6 cellulose di dugc hoa tan hoan
toan trong hop chuc DMAC/LICI va da tao
duoc mot cau tric mang ludi day dic twong
ddng véi vat lieu hydrogel ma nghién ctu
huéng tai.

Hinh 12. Hinh anh chup SEM bé mat cat ngang
cua vat liéu hydrogel dé phéng dai x2000

— e e e — o s e

NL D45 20 pm

Hinh 13. Hinh anh chup SEM bé mat cat ngang
cua vat liéu hydrogel dé phéng dai x5000

3.5. D6 ngam nwéc cua vat liéu hydrogel

Do ngam nuéc 1a mot trong nhitng tinh chat
dic trung can duoc xac dinh nham khang dinh
kha ning hap phu cua vat liéu hydrogel.
Hydrogel c6 ciu tric cang wa nuéc la do
tuong tac polyme - nuéc cang manh. Do do,
d6 ngam nude cang cao thi kha niang hip phu
cua hydrogel cang cao va nguoc lai. Do ngam
nudc ca vat ligu duoc thé hién ¢ d6 thi 14.
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Hinh 14. D6 ngam nwéc cua vat liéu

Két qua thi nghiém cho thiy do ngam nuéc
cua hydrogel ting nhanh trong 3 gio dau ting
dén 136,1%, sau thoi gian 3 gio thi d6 ngam

nude cua vat liéu ting 1én khong déang ké sau
6 gio dat 138,6%. Qua két thu duoc cho thay
tinh chat co hoc cua vat liéu hydrogel dang
soi tr xo dira nude 1a kha tét.

4. KET LUAN

Trong nghién ctu nay da tach chiét duoc
cellulose tir xo dira nudc véi hiéu suit 26,12%.
Vit liéu hydrogel dang soi duoc tong hop tir
cellulose va DMAC/LICI trai qua 2 giai doan
chinh 1a qua trinh hoa tan cellulose trong
DMAC/LICI va hinh thanh sgi hydrogel -
cellulose vai hiéu suat qué trinh tao vat liu
dat 359,0%. Hydrogel tao thanh truéc va sau
khi siy déu c6 mau vang, mém, twong d6i dai
va khong tan trong nudc. Do kich thudc la sgi
dai, mong da 1am tang dién tich tiép xuc va dé
dang thu hdi trong qué trinh tham gia xt ly
nudc thai.
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KHAO SAT KHA NANG SINH TRUONG VA LEN MEN CUA HON HOP
NAM MEN SACCHAROMYCES CEREVISIAE VAR. BOULARDII CNCM 1-745
VA SACCHAROMYCES CEREVISIAE 7012 TREN DICH THUY PHAN

BA PAU NANH

INVESTIGATING THE GROWTH AND FERMENTATION OF MIXED YEAST
SACCHAROMYCES CEREVISIAE VAR. BOULARDII CNCM I-745 AND
SACCHAROMYCES CEREVISIAE 7012 ON SOYBEAN RESIDUE HYDROLYSATE

Tém tat:

Tw khoa:

Abstract:

Keywords:

Mai Thi Van Anh*?", Ping Pinh Trién?, Nguy&n Thanh Hing?
"Triong Pai hoc Kinh té - Kj thugt Cong nghiép
’Dai hoc Bach khoa Ha Ngi
Dén Toa soan ngay 04/08/2023, chap nhan ding ngay 07/09/2023

Nghién clru nay da khéo sat kha néng sinh trwdng va Ién men cla hai chiing ndm men
Saccharomyces cerevisiae var. boulardii CNCM [-745 va Saccharomyces cerevisiae 7012
khi két hop so v&i sw sinh trwdng va I&én men doc lap cua tirng chiing. Két quéa nghién ctu
nhan dwoc la: hai chiing ndm men cé thé ddng thoi sinh trwdng va 1&n men trén mai trwdng
dich thay phan ba dau, téc do 1én men khi két hop ching nhanh hon khi 1én men doc lap
tirng chang; qua trinh 1&n men lam tang hoat tinh chéng oxy hoa so véi trwde 18n men. Viéc
két hop chling cho thdy nAm men S. boulardii CNCM 1-745 khéng chi phat trién tét trén moi
trwong dich thiy phan ba cung S. cerevisiae 7012 ma mat dé probiotic van duy tri & mdc
cao > 7 log CFU/ml trong 6 tuan bao quan & 4°C. Qua trinh Ién men két hop ciing lam bién
ddi cAu truc ba nhiéu hon so véi trwdng hop 1én men don ching.

Dich thiy phan ba dau nanh, phu phdm sira dau nanh, nAm men, 1&én men.

This study investigated the growth and fermentation ability when combining two strains of
yeast Saccharomyces cerevisiae var. boulardii CNCM 1-745 and Saccharomyces cerevisiae
7012 compared with the independent growth and fermentation of each strain. The research
results showed: two yeast strains can simultaneously ferment on the soybean residue
hydrolysate, the fermentation speed when combining strains was faster than single-strain
fermentation; fermentation also increased antioxidant activity compared with
pre-fermentation. The combination of strains showed that S. boulardii CNCM I-745 not only
grew well on residue hydrolysate with S. cerevisiae 7012, but the probiotic density remained
high > 7 log CFU/mI during 6 weeks of storage at 4°C. The combined fermentation also
changed the residue structure more than in the case of single-strain fermentation.

Okara, soybean curd residue, yeast, fermentation.

1. PAT VAN DE x&c nhan 1am gia tang dang ké luong chat hoa
Bi dau nanh, mot phu pham cua nganh san  tan, thuan lgi cho sinh truong, 1én men cua vi
XUAt sita dau nanh va dau phy, chtta da dang  sinh vat. Chuyén doi sinh hoc ba dau bsi nim
cac chat dinh dudng tdt co thé khai thac. Dich  men 1a mét trong nhiing chién lugc dé thay
thiy phan ba bang mot sé enzyme da duoc  doi muUi vi ctia phu pham nay. Mot s6 ndm
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men va cac lipase dau nanh co thé phan giai
cac lipid trong ba va lam tang luong acid béo
tu do, sau do chuyén hoéa dé tao ra methyl
cetone, rwou bac hai, ester, alkane va cac
lactone [11]. Céac aldehyde khéng mong
muén cé thé bi oxy hoéa bai cac aldehyde
dehydrogenase thanh acid béo, hoic bi cit
ngin boi alcohol dehydrogenase nim men
thanh rugu. Sau do6, acyltransferase ndm men
c6 thé xdc tac phan wng giita cac ruou va cac
chét trung gian trao ddi chat caa nAim men dé
tao ester. Mat khac proteinase va peptidase cé
thé chuyén héa protein trong ba dau, cc acid
amin ty do sau d6 c6 thé duoc phan hay tiép
qua con duong Ehrlich bdi nAm men dé tao
rugu bac cao va ester [5].

Nghién ctu 1én men ba dau baoi Y. lipolytica
cho thay nim men nay da di hoa cac aldehyde
va cac acid trong ba dau nanh lam giam mui
¢, mui ngai, mii mdc, dong thoi tao cac chat
thom dé bay hoi nhu 3-metylbutanal va
2-phenylethanol; san phiam [&n men cé nhiéu
chat vi umami, mui pho mat, ting dang ké
lugng lipid, succinate, cic acid amin ty do
va ting kha ning chéng oxy hoa [8]. Két
hop Celluclast® 1.5L va Viscozyme® L véi
protease cua Y. lipolytica cho thiy sau qua
trinh dudng hoa 1én men dong thoi, ba dau
nanh c6 hoat tinh chéng oxy héa cao hon,
luong acid amin téng sé va acid ferulic cao
hon [6].

Hién nay, mot so nghién ctu khdng chi tap
trung vao kha ning 1én men cua ndm men trén
ba ddu ma con quan tdm dén viéc két hop nim
men Vé&i cac probiotic trén co chat bd. Lén
men ran giita probiotic va hai loai nAm men
S. cerevisiae, Hansenula sp. tao nhiéu ruou,
este, cac chat thom hon so véi cac mau khéng
két hop [19]. Su két hop L. saturnus NCYC
22 véi mot s loi khuan cho thay loi khuan
phi hop nhét 1a Lb. paracasei LAFTI L26,
san pham I&én men chira mat do probiotic cao,

nhiéu thanh phan cé hoat tinh sinh hoc va cac
ester mui trai cay... [7].

Hién nay, Saccharomyces cerevisiae var.
boulardii khéng chi dugc coi la probiotic ma
con 1 tac nhan quan trong dé tao ra cac hoat
chat sinh hoc théng qua qué trinh 18n men.
S. boulardii anh huéng dén qua trinh tong
hop cac chat phytochemical hoat déng nhu
isoflavone [18] va polyphenol [2], do d6 lam
tang kha ning chdng oxy héa cua san pham.
Ngoai ra, viéc sir dung loai nAim men nay Iam
tang kha dung sinh hoc cua cac khoang chat
va vitamin B thiét yéu, giam nong do céc
chit khang dinh dudng nhu phytate [10].
S. boulardii khdng khac biét dang ké vé mo
hinh sinh truéng nhung kha nang chiu stress
tét hon S. cerevisiae, hoat tinh chéng oxy hda
cao hon, polyphenol va flavonoid tong sé cao
hon trong phan ngoai bao [14]. S. boulardii da
dugc 18n men hdn hop véi S. cerevisiae dé san
Xuat bia thu céng c6 nhiéu loi ich cho suc
khoe. Vao cudi qué trinh 18n men S. boulardii
chiém uu thé vé mat do so véi S. cerevisiae.
Viéc b sung S. boulardii khong nhiing khong
anh huong tiéu cuc dén mui thom cua bia ma
con tao cho san pham bia su gia ting hoat tinh
chéng oxy héa va ham luong polyphenol [9].

Hién tai chwa c6 nhiéu nghién ctu vé sy Ién
men két hop gitra S. cerevisiae vi nam men
probiotic trén co chat bi dau. Pay 1a hudng
nghién cau mai c6 tinh kha thi cao, do d6
nghién ctru nay duogc thuc hién nhiam danh gia
kha ning két hop cua hai chung nim men
S. cerevisiae 7012 va S. boulardii 1-745 trén
co chét dich thuy phan ba dau nanh nhim
dinh hudng tao d6 udng 1én men méi tir ba
dau, cd chira nAm men probiotic. Viéc két hop
nay khéng nhiing gilp tang kha nang cong
sinh cua hai chang vi sinh vat do cung tao ra
mot san pham chinh ma con tan dung duoc loi
thé ctia ca hai chiing nAm men trong san pham
cudi cung.
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2. POl TUONG VA PHUONG PHAP
2.1. Béi twong

Hai chang nidm men: Saccharomyces
cerevisiae var. boulardii CNCM 1-745 hoat
héa tr ché phim men vi sinh Bioflora
(Biocodex, Phap); S. cerevisiae 7012 tir bo
suu tap cua Vién Coéng nghé sinh hoc, Cong
nghé thuc pham - Pai hoc Bach khoa Ha Noi,
duoc ky hiéu tuong ung la 1-745 va 7012.

Dich thuy phan bd dung trong nghién cuau
(DBNC) thyc hién nhu sau: méi mau ba thu
nhan tir nha may sira dau nanh Vinasoy Bac
Ninh di tién xir ly hdp tiét trung, dwoc b
sung nudc dé dat nong do chat khd 5%, chinh
pH vé 7,0 va thay phan bing Alcalase®2.4 L
trong 1 gio; chinh tiép vé pH 4,5 thay phan
trong 3 gio bing enzyme Viscozyme®L va
Pectinex®Ultra SP-L [1], sau d6 bd sung 2 %
duong saccharose vao dich. Dich nay dugc
dun s6i cach thuy 15 phat va 1am ngudi xuéng
khoang 30°C trudc khi cdy nam men trong cac
diéu kién vo tring.

Moi truong nhan giéng cap 1 la dich chiét
malt dai mach 10°Bx hap tiét trung 121°C
trong 15 phut; méi truong cap 2 1a dich ba da
chuan bi ¢ trén, ly tam thu dich trong va hap
tiét tring 121°C trong 15 phiit.

Moéi truong nudi cdy nam men: st dung
moi truong thach YGC (Yeast Glucose
Chloramphenicol Agar) dé dinh luong ca hai
loai nAim men va YPGal (Yeast Peptone
Galactose) dé dinh lwong riéng chung 7012 do
S. boulardii khéng str dung duong galactose
lam nguén co chat.

2.2. Phwong phap nghién ciru

2.2.1. banh gia kha nang sinh trwong va
Ién men cua cac chung trén dich thuy phan
ba dau nanh trong 48 gio ké tir khi bat dau
nuéi cay

Cac chung nam men tir thach nghiéng duoc

nhan giéng trong céc 6ng nghiém chira 10 mL
moi trudng cip 1 & 30°C trong 24 gio. 1 mL
gidng cip 1 duoc hat vao 9 mL méi trudng
cap 2 nhan gibng tiép trong 24 gio ¢ 30°C.
10 mL dich giéng cap 2 cua mdi chung duoc
chuyén vao binh Ién men chira 90 mL dich ba
(DBNC) dé dat mat d6 ban dau khoang 6 log
CFU/ml vé&i mau 1én men doc 1ap.

Vé6i mau 1én men két hop, chon ty 18 chung 1a
1:1, mat d6 ban dau mdi chung déu 1a 6 log
CFU/mL dich thuy phan. Ct 6 h/lan xé4c dinh
mat d6 té bao cua ting ching va luong CO,
giai phong (dua vao su giam khéi lugng binh
Ién men) trong 48 gid nudi ¢ 30°C.

2.2.2. banh gia cac chi tiéu cuda dich Ién
men sau 48 gi®’lén men déc Iap va két hop

Tién hanh nhu 2.2.1, phéan tich cac chi tiéu
trudc 1€n men va sau 1én men cua ca 3 truong
hop gom: pH, do chua, ham luong dudng tong,
ham luong polyphenol, hoat tinh chéng oxy
hoa, do con, thanh phan céc chat dé bay hoi,
danh gid cdm quan huong thom, quan st hinh
thai hat ba dau qua anh chup trén kinh hién vi
dién tur quét.

2.2.3. Panh gia kha ndng tén tai cuda cac
chdng ndm men khi nuéi déc |ap va két
hop trén djch thay phdn ba dau nanh trong
thoi gian bdo quén & diéu kién 4°C

Cac mau 1én men duoc tién hanh nhu 2.2.1.
Xéac dinh mat do té bao sau 48 gio nudi &
30°C va 1 tuan/lan trong 7 tuan tang trit & diéu
kién lanh 4°C bang cach dém khuan lac nim
men trén moi truong YGC va YPGal.

2.3. Phwong phap phan tich
2.3.1. Xac dinh ham Iwging dwong téng

Dich phéan tich duoc thuy phan hoan toan
trong 2 gio bang acid HCI 25%, sau d6 trung
hoa vé pH 7,0 bang NaOH 10%, dinh muc
dén thé tich xac dinh sau d6 ly tam thu dich
trong phén tich. Ham lugng duong khir trong
dich dugc xac dinh bang phuong phap DNS
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thong qua do hap thu & budc séng 540 nm cua
san pham cudi cung véi thudc thit DNS sir
dung dudng chuan D-glucose [4].

2.3.2. Xac dinh ham Iwong protein tan
trong acid tricloacetic (TCA), ham Iwong
polyphenol, khd ndng chéng oxy héa

Tién hanh nhu mo ta ¢ [1].

2.3.3. Xac dinh ham lwong ethanol trong
dich phan tich

Xéc dinh bang phuong phap sac ky long hiéu
ning cao HPLC, st dung hé théng HPLC cua
Agilent Technologies 1200 series (Puc) voi
cOt phan tich Biorad 87H, detector RID.

2.3.4. Quan sat hinh thai bét ba ddu qua
hinh énh chup bang kinh hién vi dién td
guét

Bot ba dau da dwoc chuan bi nhu mé ta cua
Li va cs [15] véi diéu chinh nhé. Mdu ba ddu
nanh sau khi thuy phdn dwoc ly tdm 3.500
vong/phut trong 10 phdt, gan dich trong, rua
bd bang 20 mL con 70% v/v va 20 mL con
tuyét d6i, sau do say & 40°C trong 48 gio
truéc khi tién hanh quan sat mau. Bér ba dau
dwoc phi bach kim bang thiét b Jeol
JEC-3000FC va sau d6 dwoc quan séat bang
kinh SEM (JSM-1T200, Jeol, Tokyo, Nhdt Ban)
V6i do phong dai 5.000 ldn, dién &p 5 kV.
2.3.5. Phwong phép phén tich théng ké
Kiém tra y nghia d6i voi dir liéu thi nghiém
duoc thuc hién bing cach sir dung phan tich
phuong sai mot yéu t6 (One-Way ANOVA)
va kiém dinh Turkey sir dung SPSS® 22.0
(SPSS Inc, Chicago, IL, USA) 6 muc y nghia
p <0,05.

3. KET QUA VA THAO LUAN

3.1. Panh gia téc dé sinh trwéng va lén
men cla cac chang nam men trong 48
gi® dau

Két qua ¢ hinh 1 cho thay, hai chiung nim men

c6 thé sinh trudong va 1én men ddng thoi trén
mdi truong dich thiy phan ba dau. Vi mau
1én men ddc lap bang chung 1-745, tc do giai
phong CO, va téng luong CO, ludn 1a thap
nhat, diéu d6 ching to kha niang st dung co
chat cho sinh truéng va 1én men cua 1-745 khi
nudi doc 1ap trén dich thay phan bd cham nhét.
Véi mau 1én men két hop, tdc do giai phong
CO, la nhanh nhét thé hién ngay tir gio nudi
cay thir 8. Nhu vay, c6 thé thay téc do sinh
truong va 18n men khi két hop chang nhanh
hon khi 1én men déc lap ting chung.

Két qua ¢ hinh 2 cho thay hai chung nim men
c6 thé dong thoi tang sinh tdt trén méi truong
dich thay phan ba dau, mat d6 nim men tai
c4c mau 1én men don chung cao hon twong
g so véi 18n men hdn hop. Diéu nay hop ly
do trong mau Ién men hdn hop c6 su canh
tranh vé co chat gitra hai chung nim men.

V6i 1én men don chang thi 1-745 lubn la
chung cd mat do cao hon duy tri tir gio thir 12
dén cudi qua trinh tang trir con 7012 lubn cd
mat do thap hon. Véi chung 7012, trong mau
I&én men hdn hop, mic di mat do thap hon so
v4i 1én men doc lap nhung duong cong sinh
truong caa 7012 van thé hién quy luat tuong
tu v&i nuoi doc lap, pha log tir 0+ 12 gio, pha
can bang tir 12+24 gio va mat do bat dau giam
tir sau 24 gio. Co thé nhan thay khi két hop,
giai doan dau chung 7012 s& phat trién uu thé
hon chang con lai vé mat d6 sau d6 bat dau
pha suy vong tu gio thae 24 con chang
probiotic 1-745 van duy tri dugc mat do cao
hon 7012 sau 48 gid. Sy ton tai caa nAm men
probiotic 1-745 la phu hop vai dinh hudng
cua nhom nghién ctu 1 tao ¢ udng 1én men
¢ chira ndm men probiotic.
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Hinh 2. Sw sinh trwéng cta S.boulardii CNCM-1745 va S.cerevisiae 7012 trong 48 gi® nudi cay

I-745: Mat d6 1-745 trong mau lén men don ching; 7012: Mat dé 7012 trong m&u |én men don chadng;
I-745-KH: Mat d6 1-745 trong mau lén men két hop; 7012-KH: Mat d6 7012 trong mau lén men két hop

3.2. banh gia céc chi tiéu caa dich 1én men

Két qua phan tich trong bang 1 cho thay, khi
két hop hai chung, qua trinh 1&n men dich
thuy phan ba diu van dién ra binh thuong.
Sau 48 gid 1én men, ham lugng chat khd hoa
tan cua dich déu giam tr khoang 5 xudng
3°Brix. P9 chua c6 tiang so véi truéc [én men
tuy trng mau, tuy nhién chénh léch nay la
khong nhiéu. Ham luong duong tong sau 1&n
men cua mau 1-745 con lai nhiéu nhat. Lwong
ethanol tao ra sau 48 gid 1én men cua cac mau
dao dong trong khoang 1,26+1,38% v/v. Ham
lugng protein tan trong TCA ciling giam sau
qua trinh 1én men nhung van con lai mot

lwgng nhit dinh khoang > 400 mg/100mL.
Giita 1én men don chang va két hop sau lén
men 48 gio c&c khac biét nay la khong dang
ké. Giam luong protein hoa tan cd thé do hoat
tinh phan giai protein cia cac chung nim men
[13].

Ham luong polyphenol cia cac miu déu
khong ting, tham chi mot s6 mau co giam
chut it so véi trude 1én men. Theo Vong va cs,
2019, trong s6 hop chat polyphenol c6 mot
vai thanh phan duoc chuyén héa trong qué
trinh 18n men nén bi giam di va ciing c¢6 thé co
nhitng thanh phan dugc tao thém trong qua
trinh 1én men [7]. Do vay lugng nay thay doi
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khong c6 quy luat cu thé va ciing can nghién
cru thém, tuy nhién lwong giam la khodng

nhiéu, sau qua trinh Ién men trong dich vén
con mot lugng polyphenol nhat dinh.

Bang 1. Thanh phan cua djch trwéc va sau |én men

; : Dich sau 48 gio Ién men
Chii tiéu phan tich Dich trugc ,
lén men 7012 1-745 Két hop
°Brix 5,00% + 0,20 3,00+ 0,10 3,13+ 0,06 3,03° + 0,06
Ethanol, % v/v - 1,38%+ 0,02 1,26 + 0,03 1,37%+ 0,01
Do~ chua, - mg acid | aoqoeby g 7o | 364,057 + 10,22 | 374,40°+4,76 | 365,85% +3.71
lactic/100 mL
Ham luong dudng tong, a b b b
4,69%+ 0,26 2,03°+ 0,04 2,11°+ 0,08 2,03° + 0,08
9/100 mL
Ham lugng protein tan a b b b
trong TCA, mg/100 mL 563,06 + 21,80 | 409,96 + 19,03 | 418,40° + 17,19 | 406,20° + 11,30
Ham luong polyphenol,
am fuong polyp 32,83+ 1,08 29,65°+1,29 | 30,41*°+0,32 | 30,63%"+1,32
mg GAE/100 mL
Ham luwong chit c6 hoat
tinh chéng oxy héa, mg| 0,60°+ 0,05 1,57° + 0,06 1,66*" + 0,02 1,79° + 0,04
AAE/100 mL

a, b, c: Phan tich thdng ké bdng ANOVA véi khoang tin cay 95%. Céc chi¥ cai khac nhau trong ciing mét hang

thé hién sw khac nhau c6 y nghia théng ké gitra cac gia tri trung binh p < 0,05

Kha ning chéng oxy hoa caa dich sau 1én men
ctiia cAc miu déu ting so véi trudc 1én men.
Trong dich 1én men ¢6 san mot lugng peptit
mach ngan va ham luwong polyphenol nhat
dinh, cac thanh phan nay gop phan tao kha
nang chdng oxy hoéa cho dich. Ngoai ra, ban
than té bao ndm men ciing di duoc cdng nhan
la mot nguon chat chong oxy héa. Nam men
noi chung va S. cerevisiae noi riéng co kha
nang tong hop mot s6 hop chat co hoat tinh
sinh hoc c6 thé dong vai tro chéat chong oxy
héa nhu glutathion [20], coenzym Q hoac
ubiquinone [3], carotenoid... [17]. M6t s6 san
pham chuyén héa boi nam men sau qué trinh
l&én men, mot s6 chét trong thanh phan té bao
nhu protein hoa tan, acid amin chaa luu
huynh, B-glucan thanh té bao ndm men...
cling gop phan tao ra kha ning chong oxy héa

[17]. Dich I&n men bai 1-745 va dich Ién men
hdn hop thé hién hoat tinh chéng oxy hda cao
hon so véi dich I1én men chi su dung 7012.
Két qua vé hoat tinh chéng oxy héa cua dich
[én men tu S. boulardii cao hon so vdi
S. cerevisiae ciing da dugc mot sd tac gia
cong bé [16], [12].

Mac du nghién cau nay mai ding ¢ budc
khao sat va chua di sau vao cac phan tich cu
thé vé cam quan san pham, nhung theo dénh
gia so bo cua ching tdi, dich sau I1én men 48
0io & ca 3 mau déu c6 huong thom cai thién
SO V6i trudc 1én men, trong d6 mau Ién men
bang 7012 ¢6 huong thom tdt nhat, mau Ién
men bang 1-745 miac du hwong thom co cai
thién so véi trudc 1én men nhung cuong do
mui rat thap va kém thom hon mau 7012, mau
lén men két hop chung vira ¢6 huong thom

46

TAP CHi KHOA HQOC & CONG NGHE . SO 40 - 2023



KHOA HOC & CONG NGHE

dic trung gibng mau 1én men don chung
7012 lai vira c6 mot lwong probiotic mat do
cao > 7 log CFU/mL nén tich hop dugc cac
uu diém cua hai mau 1én men don ching, phu
hop dé tién hanh nghién ciru tao d6 udng I1én
men tir ba dau nanh, c6 chuaa probiotic.

3.3. Quan séat hinh théi bét ba dau qua hinh
anh chup bang kinh hién vi dién tor quét

Hinh 3. Anh SEM ciia hat ba dau nanh & cac ché dé
xt |y khac nhau (d6 phéng dai 5000 1an)

(a) Ba trwere 1én men; (b) Ba sau |én men v&i 7012;
(c) Ba sau lIén men voi 1-745; (d) Ba sau |én men
véi td hop chiing 7012 va |-745

Hinh anh SEM (hinh 3) cho thay sau qua trinh
|&n men caa nAm men trén dich thay phan, ciu
trdc ba co sy thay doi, xuat hién thém cac ciu
trdc rong tai mot sé vi tri do tac dong caa nam
men. Pidu nay cho thdy trong qua trinh Ién
men, nim men tiép tuc st dung triét dé hon
c4c chat dinh dudng cua dich thily phéan, dong
thoi nAm men tiép tuc tin cdng vao cau trdc
xo cua ba. Tac dong tan cong nay bt dau xuat
hién khi 1én men don chung va thé hién rd
hon khi két hop chung, cé thé thdy cau tric ba
sau Ién men bang to hop chung xuat hién rat
nhiéu vi tri tin cong cta nAm men tao ra cac
dang cau trdc 16 x6p nhu to ong. Diéu nay
mét lan nira khang dinh tac dong hiép dong
cua viéc 1én men bang t6 hop chung trén co
chat ba dau.

3.4. Panh gia kha nang toén tai cta céac
chang ndm men khi nuéi doc lap va két
hop trén dich thay phan ba dau nanh trong
th&i gian bao quan & diéu kién 4°C

Két qua hinh 4 cho thay trong qué trinh bao
quan dich 1&n men & 4°C ké tir khi két thuc
thoi diém 1én men 48 gio, mat do té bao cua
tat ca cac mau 1én men tiép tuc giam va déu
dat > 6 log CFU/mL tai thoi diém tuan tha 7.
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Trong qua trinh bao quan, mat do 1-745 trong
mau 1&n men két hop van duoc duy tri va
giam cham hon nhiéu so v&i 7012. Bén 6 tuan
bao quan, mat do probiotic I1-745 trong mau
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——7012

——1-745
5.50

48 gio 1 tuan

két hop mic du khdng cao bang mau 1én men
don chung nhung van dat > 7 log CFU/mL
dich 1én men. Sau 7 tuin, mat d6 nay giam
xudng < 7 log CFU/mL trong mau két hop.

7012-KH ——1-745-KH

2 tudn 3 tudn 4 tudn 5 tudn 6 tudn 7 tudn

Thoi gian

Hinh 4. Kha néng ton tai cua S. boulardii CNCM 1-745 va S. cerevisiae 7012 khi bao quan & 4°C

I-745: Mat d6 1-745 trong mau l1én men don ching; 7012: Mat dé 7012 trong mau lén men don ching;
I-745-KH: Mat d6 1-745 trong mau lén men két hop; 7012-KH: Mat dd 7012 trong mau lén men két hop

Nhu vay, c¢6 thé khing dinh S. boulardii
CNCM 1-745 khéng chi sinh truong va Ién
men t6t trén moi trueong dich thuy phan ba khi
két hop dong thai cling S. cerevisiae 7012 ma
mat do probiotic con duy tri & muc cao
> 7 log CFU/mL trong 6 tuan bao quan ¢ 4°C,
diéu nay rat phd hop cho dinh huéng tao do
udng Ién men chta probiotic.

3. KET LUAN

Cac két qua thuc nghiém trén cho thay hai
chang nam men S. boulardii CNCM 1-745 va
S. cerevisiae 7012 c6 thé dong 1én men trén
mai truong dich thity phan ba dau, toc do 1én
men khi két hop chung nhanh hon khi 1én men

doc lap tung chung; qua trinh 1én men lam
tang hoat tinh chdng oxy héa cua dich so Véi
truéc 18n men. Viéc két hop chung cho thay
S. boulardii CNCM 1-745 khéng chi sinh
truong va lén men tot trén moi truong dich
thay phén ba cung S. cerevisiae 7012, mat do
probiotic van duy tri & mic cao > 7 log
CFU/ml trong 6 tuan bao quan ¢ 4°C. Quéa
trinh 18n men két hop ciing lam bién ddi cau
trdc ba nhiéu hon so véi trudng hop l1én men
don chung diéu nay cho thay két hop chung
tao diéu kién dé nim men c6 thé su dung triét
dé hon cac chit dinh dudng cua dich thay
phén so véi viéc 1én men doc lap tung chung.
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NGHIEN CU0'U QUA TRINH THIEU KHi - HIEU KHi LUAN PHIEN
(NG DUNG TRONG XU LY NUO'C THAI NUOI TOM PO MAN THAP

ALTERNATING ANOXIC-AEROBIC PROCESS FOR TREATMENT
OF LOW-SALINITY SHRIMP AQUACULTURE WASTEWATER

Nguyén Vin Tuyén, Chu Xuan Quang, Bui Thi Thity Ngan, Nguyén Tién Pat, Poan Vin Huéng,
Tran Hung Thuén, Twéong Thi Nguyét Anh

Trung tam Cong nghé vat liéu, Vien Ung dung cong nghé, Bé Khoa hoc va Cong nghé
Dén Toa soan ngay 20/05/2023, chap nhan ding ngay 10/06/2023

Tom tat: Bai b&o trinh bay két qua nghién clru x& ly nwéc thai nudi tdm cé dé man thap bang hé
thdng hiéu khi - thiéu khi luan phién. Nghién ctu da danh gia anh hwdng cta d6 man téi
hiéu qua xtr ly ctia hé théng. Tiép d6, anh hwdng cla ché dd suc khi va thoi gian lwu nuwéc
(HRT) t&i hiéu qua x(r ly cGia hé thdng ciing da dwoc khao sat. Két qua cho thay, hiéu qua x
ly cGia hé théng chi bi &nh hwéng nhiéu khi d man & mirc 1,5%. Hiéu qua gidm COD va xt
ly amoni gidm tir 93,85; 98,7% (d6 man 0%) xudng 45,54; 72,24% (d6 m&n 1,5%). Bén canh
do6, dd man lam tang kha nang lang cla bun hoat tinh, chi sé SVI gidm tir 90 ml/g (46 man
0%) xudng con 38 ml/g (46 man 1,5%). Dbi véi cac ché do suc khi khac nhau thi hiéu qua xt
ly dwore ghi nhan c6 sy khac nhau. Trong d6, ché dé hiéu khi/thiéu khi luan phién 1a 60
phat/60 phat dat hiéu qua x& ly amoni va gidm COD cao nhét, 1an luvot dat 99,81% va 97%.
Gia tri HRT t6i wu dwoc lwa chon cho qua trinh xt ly 14 8 gio.

T khoa: D6 man, d&c tinh cGa bun, hiéu qua x& ly, hiéu khi — thiéu khi, nwéc thai nuéi tém.

Abstract: This paper researched applying an alternate aerobic - anoxic system for low-salinity shrimp
aquaculture wastewater treatment in Vietham. The study evaluated the effect of salinity on
the performance of the wastewater treatment system. Next, the influence of intermittent
aeration mode (IA) and water retention time (HRT) on the treatment efficiency of the system
was also investigated. The results showed that the treatment efficiency of the system was
significantly affected when the salinity was at 1.5%. COD and ammonium removal efficiency
decreased from 93.85 and 98.7% (0% salinity) down to 45.54; 72.24% (1.5% salinity).
Besides, the increase in salinity improved the settling capacity of the activated sludge. The
SVI decreased from 90 ml/g (0% salinity) to 38 ml/g (1.5% salinity). For different IA modes,
the treatment efficiency was different. In which, the aeration/non-aeration mode with 60:60
minutes achieved the highest efficiency in ammonium and COD removal, reaching 99.81%
and 97%, respectively. The optimal HRT value selected for the treatment was 12 hours.

Keywords: Salinity, sludge characteristics, treatment efficiency, aerobic - anoxic, shrimp culture

wastewater.

1. DAT VAN BE

Hién nay, nghé nudi tdm xuat khau tai Viét
Nam dang phat trién manh, dac biét 1a cac dia
phuong ven bién tir Quang Ninh dén Ca Mau
- nhirg noi ¢6 diéu kién tu nhién va khi hau

phd hop dé nudi tom nudc lg. Hang nam,
nganh tém dong gdp khoang 40-45% tong gia
tri xuat khau thay san, tuong duong 3,5-4 ty
USD. Theo Téng cuc Thuay san, san lugng
nudi tdom nuéc lo nam 2021 dat 970 nghin tan,
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trong do, san lugng tom su dat 265 nghin tin
va tdm thé chan trang 1a 665 nghin tan, con lai
la c&c loai tdbm khac [1].

Nudi tém mang lai hiéu qua kinh té 16n cho
ngudoi nubi. Tuy nhién, trong qua trinh nuoi
tém c6 thé xay ra rui ro vé kinh té néu khong
may tdm bi bénh nhu gan tuy, ddm trang. ...
Mot trong nhitng nguyén nhan truc tiép khién
tdm bi mic bénh 1a do 6 nhiém nudc trong ao
nudi. Bén canh do, khi thay nudc ao nudi, néu
xa nudc thai chua dugc xu ly dat quy dinh ra
bién ciing sé& tiac dong khong tét dén mai
truong bién. Trong truong hop ao nudi tdm co
tdm bi nhiém bénh va nudc thai khong duoc
xtr ly triét dé thi kha ning gay lay nhiém toan
viing hoan toan cé thé xay ra. Vi vay, viéc xu
1y nudc thai ao nudi tdm dat hiéu qua cao la
van d& dang duoc nhiéu nha nghién ctu quan
tam. Xir Iy nuoc thai ao nudi tom co thé thyc
hién bang nhiéu bién phép: 1y hoc, héa hoc,
sinh hoc. Cong nghé xu 1y nudc thai hién
dugc &p dung theo phuong phap sinh hoc va
phuong phap hoéa 1y 1a chu yéu do hiéu qua xir
ly cao, on dinh va chi phi dau tu thap. Tuy
nhién, nhiéu nghién ctu di chi ra rang, do
man trong nudc thai cd anh huong tiéu cuc
dén hoat dong cua hé théng sinh hoc & mot
muc d6 nhét dinh [2]. D6 man cé thé dan dén
su gia ting ham luong chét rin lo ling trong
nudc thai, 1am giam hiéu qua loai bo cac chit
hitu co va (¢ ché sy trao doi chat cua vi
khuan [3].

Thong thudng, qua trinh xu Iy thiéu khi trong
hé thong xir Iy sinh hoc dugc b tri trong bé
xtt ly riéng biét dé han ché anh huéng cua oxy
tai qué trinh khur nitrat héa (DN). Tuy nhién,
nudgc thai nudi trong thay san thuong ¢ nong
d6 sulfate cao [4]. lon sulfate c6 thé bi khur
bai cac vi sinh vat khir nitrat héa va tao thanh
hop chit sulfide c6 tinh doc cao Vi con ngudi
va sinh vat [5]. Bén canh d6, su c6 mat cua

sulfide va 6 man cao cd thé uc ché qua trinh
nitrat hoa, va thuc ddy su phét trién cua qué
trinh khtr nitrat hoa tan thanh amoni (DNRA)
[6]. Qua trinh DNRA sé& canh tranh va lam
giam hiéu suat xu 1y nito cua qué trinh DN.
Qué trinh xar 1Y hiéu khi - thiéu khi luan phién
st dung phuong phap suc khi gian doan (1A)
cO thé 1a mot giai phap tiém ning dé giai
quyét cac van dé néu trén. Thir nhat, viéc suc
khi luén phién gitp duy tri oxy dé han ché qué
trinh DNRA do oxy ¢0 san lugng nang luong
cao hon so voi sulfate giup ngdn sy hinh
thanh sulfide [7]. Tha hai, s dung 1A c6 thé
thuc day su phét trién cua cac nhém vi sinh
vat khir nitrat hoéa hd hap tly tién nhu
Acidovorax [8] hoic khir nitrat hoa hiéu khi
ua man (HAD) nhu Vibrio diabolicus [9],
Halomonas venusta [10],... Bén canh do, 1A
cling da dugc chizng minh 1 ¢6 thé téi vu nhu
cau vé niang lugng cho quéa trinh suc khi [11]
(chiém 50-60% ning luong tiéu thy cua ca hé
théng [12]) va nang cao hiéu qua va sy on
dinh cho qua trinh xir Iy nito va chat hitu co
cua hé théng [13]... Tuy nhién, hién chua co
nhiéu nghién ctu thir nghiém ung dung qué
trinh hiéu khi thiéu khi luan phién dé xir ly
nuéc thai nudi tom do6 man thap, dic biét 1a tai
Viét Nam.

Vi vay, nghién cau nay tap trung tht nghiém
phuong phap hiéu khi — thiéu khi luan phién
dé xu 1y nuéc thai nudi tom co do man thap.
Muc tiéu cta nghién ctru do la khao sat anh
huong cua @6 man téi hiéu qua xu ly cua hé
théng va lua chon diéu kién suc khi gian doan
phU hop nhat d¢é ung dung trong xir 1y nudc
thai nudi tom do man thap tai Viet Nam.

2. POl TUONG VA PHUONG PHAP
NGHIEN CQU

1. Vat liéu va phwong phap

Bun hoat tinh st dung trong nghién ciru duoc
lay tir Phong thi nghiém caa Trung tam Coéng
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nghé vat liéu. Bun duoc sir dung c6 mau nau
séng, lang tét, va ti 16 MLVSS/MLSS Ia 0,88.
Nudc thai tdng hop dugc chuan bj tir céc
nguyén liéu sau day: glucozo (CgH120g),
amoni clorua (NH4CI), kalidihydrophophat
(KH,PO,4), NaHCO; va céc hoa chat vi luong.
Mdi lit nguyén t6 vi lwong chira 1,5 g
FeCl3.6H,0; 0,18 g KI; 0,15 g CoCl,.6H,0;
0,15 g H3BOs; 0,12 g MnCl,.4H,0; 0,12 g
ZnS0,4.7H,0; 0,03 g CuS0O45H,0 va 10 g
EDTA.

Nudc thai nubi tdm thuc té duoc ldy tai khu
trang trai nudi tdm caua Cong ty Co6 phan
Invitek tai huyén Thuay Nguyén, TP. Hai Phong.
Khu trang trai c6 tdng dién tich 2600 m?, téng
dién nudi tha (tdng dién tich mat 1265 m?,
téng dién tich day 1103 m?) gdm 03 muong
nudi phi bat. Mau nuée sau khi duoc thu thap
s& dugc loc so bo va bao quan tai phong thi
nghiém trude khi dugc Xt ly. Pac trung cua
nudéc thai duoc thé hién trén bang 1.

Bang 1. Két qua chat lweng nwéc thai va gidi han xa thai

STT | Chitiéu | Donvi tn?nlg binh 01-80:2§S\éHNPTNT 02-19:20?51:/\éHNPTNT
1 b6 man % 1,0 - -
2 COD mg/L 185462 100 150
3 | NHSN | mgNiL 12418 10 ;
4 | NOsN | mgNL 14,3+1,1 ; ;
5 | NO,-N | mgN/L 22,6+4,3 ; ;
6 S0~ mg/L 118+12,4 - -
7 N mgN/L 48+2,1 i i
8 Do kiém | mgCaCOJ/L | 154,5+10,24 - -
9 pH 775 : 5,5-9
10 | Tss mg/L | 1587824 100 100

2. CAU HINH VA QUY TRINH VAN HANH
CUA HE XU LY

Hé xir ly nuéc thai dwoc van hanh theo
phuong phap hiéu khi thiéu khi luan phién
dong chay lién tuc trong mot bé phan @ng co
thé tich hitu dung la 32 lit véi cac kich thuéc
Chiéu dai x Chiéu rong x Chiéu cao = 50 x 26
x 35 cm.

Trong bé xir ly, qué trinh syc khi — ngung suc
khi luan phién duoc duy tri bang cach kiém
soat may suc khi theo thoi gian thyc. Trong
giai doan suc khi gia tri DO duoc duy tri trong
khoang tr 2-4 mg/L théng qua van khi. Tai

day dién ra qua trinh oxy hoa cac hop chat
hitu co, nito. Amoni trong nudc thai bi oxy
héa mot phan tao thanh nitrit, nitrat. Sau d6
t6i giai doan thiéu khi, trong giai doan nay gia
tri DO duoc duy tri nhé hon 0,5 mg/L [14],
nitrit va nitrat tao thanh s& bj khur dé tao thanh
khi nito. Pé dam bao kha ning tiép xUc gitra
nuéc thai va vi sinh vat, bé xu 1y con duogc
trang bi mot dong co khudy tron. Bé duoc
thiét ké tich hop ngan lang, tao diéu kién cho
qua trinh tach pha ran va long xay ra trong hé
thdng. Nho vay, nuoc sau xt Iy ¢6 thé chay
tran ra bé thu gom trong khi phan 16n sinh
khéi vi sinh vat s& duogc giir lai trong bé x ly.
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3. KHAO SAT HIEU QUA CUA HE THONG
TRONG DIEU KIEN VAN HANH KHAC
NHAU

3.1. Panh gia anh hwéng caa dé6 man téi
hiéu qua xtr ly va dac tinh cua bun

Dé danh gia dugc anh cua d6 man, nudc thai
gia lap da duoc su dung cho thi nghiém nay.
Trong khi d6, 46 min duoc diéu chinh bang
cach su dung NaCl véi cac gia tri: 0; 0,25;
0,75; 1%; 1,5%. Thoi gian suc khi: dung suc
khi dugc sir dung la 60:90 phat. Trong giai
doan phan tng, c mdi 1 gio, nudc thai lai
duoc lay 1 lan dé tién hanh phan tich hiéu qua
xu ly BODs, COD, NH4*, NO3~, NO,™ trong
giai doan d6. Cac gia tri MLSS, MLVSS va
thé tich lang (SVI) cua bun cua cac do6 man
khac nhau ciing duge do hang ngay dé xéc
dinh anh hudéng cua d6 man téi dac tinh
caa ban.

PAU VAO A CSTR - Syc khi gidn doan BAURA

]E

MAY SU?KHI

Hinh 1. Hé théng xt ly nwéc thai nudi tdm bang
phwong phap hiéu khi — thiéu khi luan phién

3.2. Panh gia anh hwéng ciaa ché dé suc
khi gian doan t&i hiéu qua x ly cta qua
trinh xd ly sinh hoc

Thoi suc khi/diing suc khi duoc thay doi voi
cac gia tri khac nhau bao gom: 90:30 pht,
75:45 phat, 60:60 phuat, 45:75 phat va 30:90
phit. Sau mdi giai doan suc khi/ding suc khi,
mau nuéc thai dwoc thu thap dé tién hanh
phan tich cac chi tiéu COD, NH,;", NOs
NO, dé danh gia hiéu qua xir ly cac chat hitu

co va qua trinh nitrat héa va qué trinh khtr
nito.

Anh hwéng cua thoi gian huu neéc téi hiéu
qua xu ly cua qua trinh xiz ly sinh hoc

HRT duoc thay dbi voi cac gia tri: 6 gio, 8 gio,
12 gid va 16 gio. Sau mdi thoi gian luu, 1iy
mau nudce thai tién hanh phan tich céc chi tiéu
COD, NH,", NO3~, NO,” dé danh gi4 hiéu qua
xir ly cac chat hitu co va qué trinh nitrat hoa
va qua trinh khtr nito.

4. PHUONG PHAP PHAN TiCH VA XU LY
SO LIEU

Phuong phap phan tich cac thong s chat
lwong nudc: Cac gia tri pH, nhiét @6, DO
dugc do bang thiét bj do nhanh. Trong d6, pH
va DO dugc do bang may da thong s
(HQ40d, Hach, M¥). Xac dinh chi tiéu BODs
bang phuong phap u trong diéu kién 20°C va
5 ngay (th u BODs WIR-150, Han Qudc).
Ham luong COD do bang may quang phd
UV-VIS, theo phuong phap SMEWW 5220-D
[15]. Ham lwong amoni (NH,"), nitrat (NO3"),
photphat (PO,*") do bing may quang phb
UV-VIS, theo cac phuong phip SMEWW
4500-NHs, 4500-NOs~ va 4500-PO,* [15].
Chi s6 SS, MLSS, MLVSS dugc xac dinh
theo phuong phap trong Ilugng TCVN
6625:2000 (loc bang gidy loc c¢6 kich thuéc
0,45 pm, say kho dén khéi lugng khong d6i &
cac nhiét @6 105°C va 550°C). b6 man dugc
do bang may do d6 min va nhiét d6 EXTECH
EC17.

3. KET QUA

3.1. Anh hwéng cta dé mén téi hiéu qua
xtp ly va dac tinh cua bun

Hiéu qua loai bo COD thé hién trén hinh 2.
Trong nghién ctru, d6 man tang dan tir 0 téi 15
g/L vai 6 giai doan (0; 2,5; 5; 7,5; 10; 15 g/L)
tuong Gng vaoi gid tri do man 0%; 0,25%;
0,5%; 0,75%; 1%; 1,5%. Theo suy doan cua
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mdi d6 man duya trén két qua cho thay, can 8
ngay, 10 ngay, 14 ngay, 15 ngay, 18 ngay, 19
ngay dé dat duoc trang thai hoat dong 6n dinh
cho méi giai doan twong tng.

Dua vao dd thi hinh v& nhan thiy, hiéu qua
loai bo COD véi cac @6 man tir 0,25% tdi 1%
van dat hiéu suit twong d6i cao. Khi d6 man
la 0,25%; hiéu qua loai b6 COD van tuong
duong v6i nuéc thai khéng cd mudi tham chi
con tang nhe. PO man tang l1én 0,5%, COD
dau ra c6 gia tri 31 mg/L, hiéu qua xt ly giam
xuéng con 88,7%. Khi tiép tuc ting d6 min
Ién 0,75; 1% hiéu suat loai bo lan luot la
82,00 va 80,95%; COD tuong ung 36, 40
mg/L. Nhu vay, khi d6 min tang dan tir 0,5 toi
1% thi hiéu suat loai bo chat hiru co giam dan.
Tuy nhién, COD dau ra van c6 gia tri thap,
hiéu qua loai bo van dat gia tri twong d6i cao
khi @ man nho hon 1%.

Khi ting d6 man Ién 1,5%, nhan thay hiéu qua
loai bo bi anh hudng rd rét. Gia tri COD dau
ra 1a 110 mg/L, hiéu suat giam xuéng chi con
45,54%.

—e-CODVio —©-CODRa ——Hiéusuatxrly
0 ‘ 0,25 0.5

300 120

250 -

200

150 -
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Thai gian (ngay)

Hinh 2. Anh hwéng ctia dé man
t&i hiéu qua xtp ly COD ctia hé théng
Hiéu qua loai bo amoni va nitrat, nitrit dugc
thé hién trén hinh 3, 4 va 5. Dya vao db thi
hinh v& nhan thiy, hiéu qua loai bé amoni,
nitrat va nitrit khi d6 min nho hodc bang
1 mg/L khong bi anh hwong nhiéu. Gia tri
amoni dau ra voi cac dé man 0; 0,25; 0,5;

0,75; 1,0% lan luot 12 0,12; 0,1; 0,12; 0,15;
0,15; 0,2 mg/L. Khi d6 man tang 1én 1,5%;
hiéu qua loai bo amoni giam xubng con
72,24%; gia tri amoni dau ra 2,72 mg/L.
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Hinh 3. Anh hwéng cia dé man
t&i hiéu qua xt ly amoni ctia hé théng

—8—NO2Vao —O—NO2Ra ——NO3Vao —¢—NO3Ra
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Hinh 4. Anh hwéng cia dé man
t&i hiéu qua xtv ly nitrat, nitrit caa hé théng

Tuong tu nhu ddi véi amoni, kha nang loai bo
nitrat va nitrit khéng bi anh huong nhiéu khi
d6 man thap hon 1%. Khi ¢ man ting Ién thi
gia tri nitrat, nitrit dau ra lan luot ting lén
2,52; 2,72 mg/L trong khi véi do man 1% gia
tri dau ra chi c6 0,17; 0,24 mgl/L.

Nhu vay, ¢d thé thay rang khi d6 man tang toi
mot gia tri nhat dinh (trong nghién ctu nay la
1,5%) kha niang xir ly cac chat caa hé thdng
méi cO sy thay d6i dang ké. D6 man 1,5%
vuot qua kha nang chiu dung cua vi sinh vat,
cac vi khuan nitrobacteria va vi khuan khir
nito déu bj anh huong. Xu huéng giam COD,
NH;" toong tu véi nghién ciu cua Yujuan

TAP CHi KHOA HQC & CONG NGHE . SO 40 - 2023

55



KHOA HOC & CONG NGHE

Chen [16], tuy nhién lai khac voi két qua cua
Zhao [17]. Ho bao céo rang hiéu qua loai bo
COD, NH;" khong bi anh huong dang ké khi
d6 man thap hon 20 g/L. Su khac biét nay co
thé 1a do su da dang cua quy trinh xu 1y va cac
loai vi sinh vat trong hat bun hoat tinh.

3.2. Khao séat anh hwéng ctia dd mén dén
cac sw phat tridn (MLSS, MLVSS) va dic
tinh (SVI) cua bun hoat tinh

100
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70 —
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Hinh 5. Anh hwéng ctia dé man t&i SVI cha bun

Tir @6 thi nhan thay, gia tri SVI giam dan khi
tang do man cia nudc thai nudi tém. Gia tri
SVI ban dau la 90 ml/g. Sau do, gia tri SVI
giam dan khi ting d6 man caa nudc thai. Cy
thé, khi d6 man tang 1én 0,25%; 0,5%:; 0,75%,
1% thi gia tri SVI giam xudng 83, 64, 68, 56,
52 ml/g, SVI van nam trong khoang 50-120
ml/g, bun hoat tinh hoat dong tét [18]. Khi d6
man tang 1én 1,5%; SVI thép hon 50 ml/g, chi
con 38 ml/g, nhu vady d0 man 1,5% da lam
anh huong toi hoat dong cuaa bun hoat tinh.

CMLSS eZmMLVSS  —»—MLVSS/MLSS

Hién tuong nay chi ra rang vai su gia ting cua
d6 man trong hé théng hiéu khi — thiéu khi
ludn phién, hiéu suét ling cua bun hoat tinh
t6t hon. Nguyén nhan 12 do d6 man lam ting
ham lwong cac chat cao phan tir ngoai bao
(EPS) cta bun hoat tinh, giam ham lugng
protein (PN) va cac chat cao phan tir ngoai
bao lién két yéu (LB-EPS), dan dén céc bong
bun hoat tinh nho hon va gan nhau hon trong
diéu kién c6 dd man va sau do lam tang tdc do
ling cua bun hoat tinh, 1am cho kha ning
ling cua bun hoat tinh tét hon. Tuy nhién,
viéc ting do man co tic dong dbi véi hoat
dong cua bun. Khi d6 man cao hon 1,5% cho
thdy sy ¢ ché rd rang ddi voi hoat dong cua
bun hoat tinh. Nguyén nhan c6 thé la do vi
khuan dang so bi tc ché nhiéu ¢ d6 man cao.

Anh huéng caa d6 man toi ham lugng bun
hoat tinh dugc thé hién trén hinh 6. Nhan thiy
rang, khi d6 man 1a 0,25%, gia tri MLSS va
MLVSS gan nhu khong c6 su thay d6i so véi
nuéc thai khdng ¢ mudi. Khi ting d6 man
Ién 16n hon 0,5%, gia tri MLSS giam dan. Tai
do man 0,5% MLSS c6 gia tri 2910 mg/L
giam xudng 2600; 2320 mg/L khi ¢6 man lan
luot 12 1; 1,5%. Nguyén nhan c6 thé Ia do cac
vi sinh vat c6 xu hudng giam ¢ d6 man cao
dan toi lam giam ham luwong bun hoat tinh
trong hé thong [8].

3.3. Anh hwéng cta ché dé suc khi gian
doan t&i hiéu qua xtr ly cua qué trinh xdr ly
sinh hoc

T @6 thi hinh 7, 8, va 9 nhan thay, gia tri
COD, BODs, NH," dau ra c6 gié tri kha thap
khi thoi gian suc khi/ngung suc khi 1a 90:30
phut; 75:45 pht, 60:60 phut. Gia tri COD dau
ra lan luot 1a 14, 20, 22 mg/L va amoni lan
luot 12 0,11; 0,14; 0,1 mg/L. Vi hai ché do
75:45 phit; 30:90 phit, gia tri COD, NH4"
kha cao so vai cac ché do khac, COD dau ra
c6 gia tri 60, 90 mg/L, gia tri NH," lan luot
1,85 va 2,85 mg/L.

3500 0.88
5 3000 1 [ 0.86 -
2 5500 | - 0.84 2
= L 082 @
2 2000 @
3 08 =
S 1500 | 078 §
(/2] ]
« 1000 0.76 2
Z 500 L 074
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D6 man (%)
Hinh 6. Anh hwéng ctia dd man
t&i ham lwong bun hoat tinh
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Hinh 7. Anh hwéng ctia ché dé suc khi
t&i hiéu qua xtp ly COD chia hé théng
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Hinh 8. Anh hwéng cua ché dd suc khi
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Hinh 9. Anh hwéng ctia ché dd suc khi

t&i hiéu qua xtr ly amoni cta hé théng
Nguyén nhan la do, quéa trinh oxy hoa cac hop
chat hiru co dién ra trong qua trinh hiéu khi
(suc khi), nén khi thoi gian cap khi la 45, 30
phit mdi chu trinh (téng cong 1 ché d6 co 3
chu trinh suc khi/ngung suc khi) 1a chua du dé
oxy hda hét cac chat hiru co trong nudc thai.
Nhu vay, c6 thé thay ché d6 suc khi c6 anh

huong téi hiéu qua xa ly COD, BODs, amoni,
khi thoi gian cap khi khong du dé oxy hda céac
chit hitu co va dinh dudng s& anh huong toi
hiéu qua xu ly cua hé théng.

Vi thoi gian suc khi 1a 90 phat, amoni bi oxy
hoa thanh NO3~, NO, ™ nhiéu hon. Khi chuyén
sang ngung suc khi 30 phuat, hiéu qua khir
nitrat va nitrit dat duoc thap va gia tri cac chi
tiéu nay trong nudc sau xu ly la 6,58 mg/L;
6,4 mg/L. Khi thoi gian suc khi caa dugc ting
lén 45 phat, gia tri dau ra NO,™, NO;~  giam
xuéng con 4,52; 4,53 mg/L, tuy nhién gia tri
dau ra van con cao. VéGi chu trinh suc
khi/ngung suc khi la 60 phat/60 phat, 45
phat/75 phat, 30 phat/90 phat, nitrit va nitrat
tao ra trong giai doan cap khi s& duoc khir gan
nhu hoan toan trong giai doan ngirng cap khi,
hiéu qua Xx& ly nitrit, nitrat cao. Nhu vay,
théng qua viéc theo dBi hi¢u qua xir ly tai cac
ché do suc khi khac nhau, chu trinh suc
khi/ngung suc khi 60:60 phut cho hiéu qua xur
ly dong thoi COD va nito 1a tot nhét.

—8—-NO2Vao —O—NO2Ra —e—NO3Vao —O0—NO3Ra

90:30 75: 45 60:60 45:75 30:90

Néng dé (mgN/L)

0 0 20 30 o 50 60 70 80
Thoi gian (ngay)
Hinh 10. Anh hwéng cua ché dé suc khi téi hiéu qua
xtr ly nitrat, nitrit caa hé théng
4. ANH HUONG CUA THO1 GIAN LUU TO!
HIEU QUA XU LY CUA HE THONG

Qua db thi hinh 11, 12, va 13 nhan thay, khi
thoi gian luu nudc cang tang thi hi€u qua xu
1y ciing tang theo. Khi thoi gian luu nudc 14 6
gio, hiéu qua xa ly COD, BODs, NH," lan
lugt 14 74,00; 73,07%; 78,75%. Khi thoi gian
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luu nudc tang 1én 8 gio, hiéu qua xu ly tang
Ién rd rét voi cac gia tri 88,64%; 87,86%,
98,86%. Khi thoi gian Iuu nudc tiép tuc ting
Ién 12 gio, 16 gio, hiéu qua xu ly amoni,
nitrat, nitrit hau nhu khong c6 sy thay doi
nhiéu, gi4 tri COD dau ra lan luot giam con 1a
15 mg/L, 12 mg/L (so vai thoi gian luu 12 gio
la 25 mg/L).

—4—CODvao —2—CODRa —%—Hiéu suatxely
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Hinh 11. Anh hwéng caa thoi gian lwu nwéc
t&i hiéu qua xtv ly COD ctia hé théng
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Hinh 12. Anh hwéng cuia thoi gian lwu nwéc
t&i hiéu qua xtr ly BODs ctia hé théng
Gia trj nitrit, nitrat dau ra tai thoi gian luu 8
gio dat gia tri 3,6 mg/l; 2,4 mg/L. Khi tang
thoi gian Iuu nudc 1én 8 gio, hiéu qua khu
nitrat dién ra hiéu qua hon rd rét. Nitrat, nitrit
dau ra chi con 0,06 mg/L. Khi tiép tuc ting
thoi gian luu 1én 12 gid va 16 gio, gia tri dau
ra ca nitrit, nitriat khong thay d6i nhiéu. Nhu
vay, Voi thoi gian luu 1a 8 gio thich hop dé
khtr gan nhu hoan toan nitrit, nitrat trong nudc

Néng dé (mg/L)
o

thai nudi tom. Két qua tuong tu duoc tim thay
trong mét nghién cau ciaa G- Wu [19], thoi
gian luu nudc 1a 8 gio thich hop dé xur 1y nudc
thai nhiém man.
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Hinh 13. Anh hwéng clia thi gian Iwu nwéc
t&i hiéu qua x ly amoni ctia hé théng

4. KET LUAN

Nghién ctu da khao sat anh huwong cua do
man toéi hiéu qua xtr 1y nudc thai nudi tom
bang hé thng hiéu khi — thiéu khi xen k&. Két
qua thay rang, ¢6 man c6 anh huang tryc tiép
t6i hiéu qua xir ly cia hé thong va dic tinh
cua bun, d0 man cang cao thi hiéu qua xu ly
cang giam va thoi gian dé bun hoat tinh thich
nghi véi d6 man cang dai. Tuy nhién, ¢ d6
min dudi 1,5%, hé thdng xir Iy van dat dugc
hiéu qua xir Iy cao va 6n dinh. Pic biét ¢ do
man 1%, hiéu suit xu ly amoni va giam COD
cao nhat dat dugc 1a 99,5% va 80,95%. Pay
chinh 1la @6 man trung binh cta méi truong
nudc dugc st dung trong cac trang trai nudi
tom do man thap. Trén co s& do, nghién ctu
da tién hanh khao sat va luya chon ché do
suc khi va gia tri HRT nham t4i vu hiéu qua
cho qua trinh xtr ly. Vi ché do suc khi/ngung
suc khi la 60:60 phat, va thoi gian luu nudc
8 gio, hé théng co thé dat duoc hiéu qua xu ly
amoni va COD 1 99,7% va 91,3%. Nong do
amoni va COD trong nudc sau xu 1y déu thap
hon so véi gid tri quy dinh trong QCVN
02-19:2014/BNNPTNT. Két qua cho thiy
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tiém nang cua cong nghé xtr ly hiéu khi - thiéu  khé ¢ tai cap B¢ Khoa hoc va Céng nghé
khi luan phién trong xir Iy nudc thai nudi tdm  ndm 2021-2023 “Nghién ciru phét trién cong
d6 man thap & diéu kién cua Viét Nam. nghé tich hop sinh hoc - héa ly nham #ng

LO1 CAM ON

dung dé xir Iy va tai sir dung nwéc thai nudi
t6m d¢ man thdap” do Trung tdm Céng nghé

Nghién cuu nay dwoc thuc hién trong khudn  vqt liéu chu tri.
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REN LUYEN KY NANG SIEU NHAN THU’C CHO SINH VIEN

Tém tat:

T khoéa:

Abstract:

Keywords:

THONG QUA DAY HOC TOAN ’'NG DUNG

ENHANCING COGNITIVE SKILLS FOR STUDENTS
THROUGH APPLIED MATHEMATICS EDUCATION

Tran Thi Hoang Yén
Khoa Khoa hoc ing dung, Trwong Pai hoc Kinh té - Kj thugt Cong nghiép
Dén Toa soan ngay 10/05/2023, chap nhan ding ngay 02/06/2023

Bai bao dé cap dén phwong phap day hoc dap (rng déi méi tw duy trong nhan thirc cho sinh
vién. T4c gia da dwa ra 3 ky thuat cét I8i la: Chuyén dbi ngdn ngir, Rén luyén cach dat cau
h&i va phat hién, Giai quyét cac tinh hudng sai lam trong hoc toan rng dung. Théng qua cac
ky thuat day hoc do, sinh vién duwoc rén luyén ky nang siéu nhan thirc. Méi k§ thuat déu cé vi
du cu thé trong day hoc toan &ng dung. Bai bao dap (rng ca vé& mat ly thuyét va thwe hanh.
Bai bao goép phan déi méi va nang cao hiéu qua giang day va dao tao cho sinh vién cac
trwdng kinh té&, ky thuat.

Siéu nhan thirc, ky nang siéu nhan thirc, toan ng dung, ky thuat day hoc.

The article refers to the teaching method that responds to innovative thinking in awareness
for students. The author has given 3 core technigues: language conversion, practice asking
guestions and detecting and solving false situations in learning Applied Mathematics.
Through these teaching techniques, students can practice metacognition skills. Each
technique has specific examples in teaching Applied Mathematics. The paper satisfies both
theoretically and practically. The article contributes to innovating and improving the
effectiveness of teaching and training for students of economic and technical schools.

Metacognition, metacognitive skills, applied mathematics, teaching techniques.

1. DAT VAN BE

Toan ung dung la mot trong nhirng mén hoc
quan trong trong chuong trinh dao tao cua cac
sinh vién khéi nganh kinh té. Tuy nhién, dé
nam viing va ap dung thanh thao kién thuc
cia mén hoc nay, sinh vién khong chi can
phai c6 kién thiic chuyén nganh ma con can
phai c6 nhitng k¥ nang siéu nhan thuc.

Trong bai viét nay, ching ta s& tap trung
nghién cau mot sé ki thuat day hoc danh cho
mén toan ung dung, nham rén luyén k¥ ning
siéu nhan thuc cho sinh vién trong nganh kinh
té. Céc ky thuat nay bao gém phuong phap
giang day hiéu qua, cach danh gia két qua hoc

tap cuaa sinh vién va cach thirc tao dong luc
dé khuyén khich sinh vién trong qua trinh
hoc tap.

2.CO'SO LY LUAN

“Siéu nhan thuc 1 kha ning ctia con nguoi dé
tu quan Iy va diéu chinh céc hoat dong tu duy,
cam xdc va hanh vi, kha nang hiéu biét va
nhan thicc vé chinh ban than, vé qué trinh hoc
tap va tu duy, va vé méi truong xung quanh.
Siéu nhan thirc ciing bao gom kha ning phan
tich, danh gia va cai tién cac k§ nang va kién
thirc hién c6 cuaa minh”. NO6i mdt cach don
gian thi siéu nhan thuc la kha nang tu quan ly,
tu danh gia va kiém soat qua trinh nhan thuc.
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Ky nang siéu nhan thac: 1a nhiing k§ nang
gitip con ngudi nhan biét va diéu chinh cac
hoat dong tu duy ctia minh dé dat duogc muc
tiéu hoc tap va thanh cong trong cudc séng.
N6 bao gébm cac ky ning nhan thuc vé qué
trinh hoc tap, phan tich va danh gia kién thuc,
quan ly cam xdc va hanh vi. Ky nang siéu
nhan thirc cho phép ngudi hoc sir dung kién
thirc c6 trude dé thiét 1ap mot chién lugc tiép
can mot nhiém vu hoc tap, thuc hién cac budc
can thiét dé giai quyét van dé, phan anh, danh
gia két qua, va sira doi cach tiép can khi can
thiét.

Mot s ky nang siéu nhan thuc:

= Nhan thtic vé qué trinh hoc tap;

= Phan tich va danh gia kién thic;

= Quan ly cam xuc va hanh vi: C&c ky nang
siéu nhan thic gitp con nguoi ty chu hon
trong qué trinh hoc tap va phat trién ban than,
taing cuong kha ning tu danh gia va cai tién,
tor do dat duwoc muc tiéu mot cach hiéu qua
hon.

CAu trc cua k¥ nang siéu nhan thic bao gom:
Du doan, 1ap ké hoach, giam sat va danh gia.

3. MOT SO KY THUAT REN LUYEN KY
NANG SIEU NHAN THUC

K§ nang siéu nhan thic chi ¢d thé hinh thanh
va phét trién thdng qua hoat dong hoc tap, dic
biét 1a trong moi truong dao tao. Qua trinh
day hoc cé vai tro quan trong trong viéc dat
duoc hiéu qua cao trong viéc phat trién ky
nang si€u nhan thuc. Hon nira, ky nang siéu
nhan thac khong ton tai doc lap ma lién quan
chat ch& dén k§ niang caa mén hoc cu thé. Do
d6, giao vién can chi trong to chic qué trinh
day hoc sao cho twong thich va twong ho gitra
viéc phat trién ky niang siéu nhan thuc va ky
nang chuyén nganh cua sinh vién.

Bai viét s& tap trung vao 3 ky thuat cdt 16i 1a:

Chuyén doi ngdn ngir, Rén luyén cach dat cau
hoi va phat hién, Giai quyét cac tinh hudng sai
lam trong hoc toan tng dung.

3.1. Ky thuat 1: Chuyén déi ngén ngir

Ren luyén cho sinh vién k¥ nang du doan, 1ap
ké hoach théng qua cac hoat dong tim hiéu
van dé, chuyén doi ngdn ngi, lién tudng va
huy dong kién thirc da c6 dé giai quyét cac
nhiém vu dat ra. Muc dich ciaa ky thuat nay
nham hinh thanh cho sinh vién kha ning tim
hiéu van d¢, nhitng yéu cau can giai quyét va
nhitng thdng tin da cho, chuyén doi tir ngdn
ngr thong thuong sang ngbn ngir toan hoc
mot cach linh hoat.

K thuat nay nham ting cudong kha ning suy
luan, hiéu biét va sang tao cuaa sinh vién, co
thé gilp sinh vién tiép can cac khai niém phuc
tap mot cach dé dang hon bang céch chuyén
dbi cac thuat ngir chuy@n mdn sang ngon ngir
dé hiéu hon, chuyén doi tir ngdbn ngir théng
thuong sang ngdn ngir toan hoc. Bién phap
nay gop phan bdi dudng céc ky nang du doan,
lap ké hoach.

Gido vién c6 thé cho sinh vién phat biéu céac
kién thic vé ly thuyét dudi nhiéu dang ngdn
ngit khac nhau. Cho sinh vién dién dat cac bai
tap theo nhiéu ngdn ngit khac nhau. Giir
nhitng ¥ co ban, tir d6 s& dua ra dugc nhiéu
cach nhin bai toan, nhiéu huéng giai quyét va
nhiéu cach giai. Sau khi giai xong bai toan thi
phan tich két qua bai toan theo nhiéu ngdn
ngit khac nhau. Tong hop va rit ra cac bai hoc
can thiét vé kién thtrc cling nhu vé ky ning
nhan thic vin dé dang hoc va luyén tap.

Vi du : Khi day vé Giai tich to hop

Mot phong lam viée ¢6 9 nguoi, trong do co 2
nguoi A, B. Tir 9 nguoi d6 can chon ra 4
ngudi dé xép lam 4 cong viéc khac nhau. Hoi
c6 bao nhiéu céch chon va xép 4 ngudi vao 4
cbng viéc ma ludn c6 2 nguoi A va B duoc
chon?
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Phan tich tinh hudng: D4i véi sinh vién co
kha nang lién tuong tét thi viéc giai bai toan
nay khong quéa kho khin va c6 thé giai theo
nhiéu céch khac nhau; chang han:

Cach 1. Chon 4 nguoi trong d6 c6 2 ngudi A
va B va xép vao 4 cong viéc. S6 cach chon A
la 1, sb cach chon B 1a 1 va sb cach chon 2
ngudi con lai 1a 21 (cach). S6 cach xép 4
nguoi vira chon vao 4 cong viéc la 4! = 24
(cach). Vay téng sé cach chon va xép 4 ngudi
trong do c6 2 nguoi A, B 1a: 21x24 = 504
(cach).

Céch 2. Chon va xép cong viéc cho 4 ngudi.
S6 cach xép 2 cong viéc cho 2 nguoi A, B 1a:
12 (céch). Sé cach chon 2 ngudi trong 7 nguoi
va xép 2 cbng viéc con lai: 42 (cach). Vay
tong s6 cach chon va xép 4 ngudi trong d6 ¢
2 nguoi A, B la: 12x42 = 504 (cach).

Cach 3. Co thé giai quyét bai toan bang cach
chon gian tiép. Tong s6 cach chon va xép 4
ngudi tir 9 nguoi 1a: 3024 (cach). Tong sb
cach chon va xép 4 nguoi khong c6 A, B la:
840 (cach). Tong sb cach chon va xép 4 nguoi
chi c6 A 1a: 35.41 = 840 (cach). Tong sé cach
chon va xép 4 nguoi chi c6 B la: 35.4! = 840
(cach). Vay tong sé cach chon va xép 4 ngudi
trong do6 c6 2 nguoi A, B 1a: 3024 — 840 — 840
_ 840 = 504 (cAch).

Khi tiép can nhiéu tinh huéng nhu vay sé& 1am
cho ky nang siéu nhan thuc thuong xuyén
duoc ren luyén.

3.2. Ky thuat 2: Pat cau héi dinh hwéng
g6p phan rén luyén cac ky nang siéu nhan
thdrc cho sinh vién trong day hoc mdén toén
trng dung

Cau hoi dong mot vai tro quan trong trong
viéc gitp sinh vién xac dinh cac qua trinh tu
duy, dé xem xét cac két ndi giita cac ¥ tuong
va dé xay dung su hiéu biét mai khi ho dang

tim giai phap co y nghia dbi véi ho. Bién phép
nay gop phan bdi dudng ca bén ky nang: du
doan, 1ap ké hoach, giam sat, danh gia.

Theo Filippone, viéc dat cau hoi la mot
phuong phap giang day chiém wu thé trong
I6p hoc, va day duoc coi la ki thuat giang day
quan trong nhit dang duoc ap dung trong thoi
hién tai. Thugc tinh 16n nhét cua cau hoi 1a né
kich thich tu duy trong 16p hoc. Ratner xem
viéc dit cAu hoi vé cac thong tin va gia dinh
da cho la mot khia canh quan trong cua tri
théng minh.

Ngudi hoc nén ty dat cau hoi cho minh trudc
va trong khi doc tai liéu hoc tap. Khi st dung
chién lugc dat cau hoi, gido vién cé thé sir
dung mot sé ki thuat nhu tao sy cha y khi dua
ra cau hoi bat dau (cau dan vao van dé), can
cung cap du thoi gian cho mdi cau hoi duoc
dua ra, khuyén khich sinh vién dat cau hoi ty
hoi va cau hoi hoc tap, str dung su nham lan
dé khuyén khich hoc sinh suy nghi va sira
15i,... Hé thdng cau hoi dit ra c6 thé la nhiing
cau hoi lién tiép, duoc sap dat voi dung y cau
hoi trudc goi ¥ cho viéc tra 161 cau hoi sau.
Mot sé dang cau hoi ma gido vién co thé sir
dung: Dang cau hoi du doan, Dang cau hoi lap
ké hoach, Dang cau hoi giam sat, Dang cau
hoi danh gia mirc do giai quyét.

Vi du:

* Ham doanh thu: Biéu thi su phu thudc
cia tong doanh thu TR (Total Revenue)
vao san lugng Q (Quantity), v&i dang ham:
TR = TR(Q).

= Ham chi phi: Ham biéu thi su phu thude
cia tong chi phi TC (Total Cost) vao
san lugng Q (Quantity), véi dang ham:
TC =TC(Q).

Mot cau hoi quan trong dat ra 1a ham doanh
thu TR va ham chi phi TC bi tdc dong va thay
thay d6i nhu thé nao néu san luong Q thay
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d6i. Bé lam diéu nay, ngudi ta dua ra khai
niém doanh thu can bién.

* Doanh thu can bién: Doanh thu can bién ky
hiéu la MR(Marginal Revenue) dugc dinh
nghia boi: MR = TR’(Q).

Tai méi murc san luong Q, doanh thu can bién
MR cho biét xdp xi luong doanh thu ting
thém khi san xuit ting thém mot don vi san
pham.

Bai toan : Mot cong ty san xuat mot loai san
pham va tiéu thy san pham d6 trén thi trudng
v6i ham cau: Qd = 3000 — 4P. Biét ham doanh
thu cia cong ty c6 dang: (dang ham cua cong
ty doc quyén), hdy tinh doanh thu c4n bién voi
mirc san luong cau 1a 1400.

Cau héi 1. Vé6i ham ciu di cho ta thiét 1ap
ham gi4 ban thé nao? Tiur dé c6 duoc ham
doanh thu theo bién san pham Q ra sao?

Véi ham cau 1a: Qq = 3000 — 4P, suy ra dé tiéu
thu dugc Q san phém, cong ty phai ban véi
giala: P=—"%Q~+ 750

Khi d6 ham doanh thu la: TR=P.Q=(—%Q
+750).Q =— Y% Q? + 750Q

Cau hdi 2. Tao sao thiét lap duoc ham doanh
thu can bién? Va c6 thé tinh gi4 tri doanh thu
d6 tai muc san luong 1400?

Doanh thu cén bién 1a: MR =— 1 Q + 750
Tai muc san lugng 1a 1400, ta co:

MR =—1,.1400 + 750 = 50

Cau hdi 3. Y nghia cua con s6 vira tim duoc?

Didu ndy c6 nghia rang tai mic san luong
1400, néu san xuét thém 1 san pham thi tong
doanh thu cta cong ty s€ tang thém 50 (don vi
tién té).

Trong vi du nay gido vién c6 thé dat cac cau
hoi vé du doan, cAu hoi gidm sat va cau hoi
danh gia dé sinh vién tién tsi két qua cudi
cung.

3.3. Ky thuat 3: Phat hién va giai quyét cac
tinh huéng sai 1am trong day hoc toan tng
dung

Thiét ké va té chirc day hoc mét sé tinh hudng
sai 1am qua d6 rén cho sinh vién kha ning
giam sat va danh gia. Viéc cung cap cho sinh
vién nhitng tinh hudng sai 1am 1a mot cach tét
dé sinh vién c6 thé tu kiém tra vé& ning luc,
muc d6 tiép thu kién thiac caa minh. Thong
qua nhitng tinh huéng sai 1am, ngoai viéc gidp
sinh vién hiéu sau thém noi dung bai hoc ma
con tao co hoi dé sinh vién rén luyén kha nang
giam sat, danh gia va tu diéu chinh, d6 13 ning
luc vé siéu nhan thic.

Qua trinh tiép thu tri thic s& hiéu qua hon néu
ngudi hoc ty phan tich nhiing sai 1am da miéc
phai. Bé tim duoc sai 1am trong cac 15 giai,
ngudi hoc can phan tich ting budc, ddi chiéu,
so sanh vai cac kién thac toan hoc da co tur
trugc. Tir d6, ngudi hoc s& nam duoc nguyén
nhan cua nhitng sai 1am, hiéu duoc ban chét
cua van dé, nguyén nhan dan dén sai lam.

V&i mbi bai hoc can thong qua 4 budc sau:
Budc 1: Gido vién xac dinh kién thac s& van
dung;

Budc 2: Gido vién thiét ké tinh hudng chira
dung nhitng yéu té d& méc sai lam;

Budc 3: Gi4o vién t6 chac cho sinh vién tim
hiéu, nhan biét, danh gia sai 1am;

Budc 4: Gi&o vién té chac cho sinh vién thao
luan tim giai phap diéu chinh sai l1am d6.

Vi du: Nhitng sai lam thuong méc phai trong
phan Théng ké c6 thé khai thac nhu:

= Sai lam trong str dung cong thic ude lugng
khoang, cong thirc kiém dinh gia thiét.

= Sai lam trong lya chon cac sé dé thay vao
cong thuc.

= Sai lam khi tra bang phan phdi chuan, phan
phdi Student,..
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= Sai lam khi chuyén két luan gitra bai toan
theo ngdn ngir thong thuong vai két luan bai
toan thong ké.

T6m lai, tu duy sai 1am ngay tir giai doan dau
s& dan dén két qua cudi cung cua qua trinh tu
duy 14 sai. Diéu ndy lam hao ton vé mit thoi
gian, cong suc, tri tué cua nguoi hoc. Vi vay,
trong qué trinh hoc toan, viéc phat hién sém
nhiing sai s6t s& gilp cac em kip thoi diéu
chinh, b sung, stra chixa sai 1am, viéc nay c6
mot ¥ nghia rat quan trong ddi véi két qua bai
toan.

4. MOT SO BIEN PHAP SU PHAM NHAM
REN LUYEN KY NANG SIEU NHAN THUC

4.1. Tao cam hirng va sw quan tam dén
modn hoc bang cach gi&i thiéu cac tng
dung thwc té cua toan hoc trong cuéc
séng

Gido vién co thé gisi thiéu cac tng dung thuc
té cua toan hoc trong kinh té, quan ly, khoa
hoc va cdng nghé dé giup sinh vién nhan ra su
quan trong ctia mon hoc nay trong cudc séng
hang ngay caa ho. Piéu nay s& gilp sinh vién
hiéu r& hon vé tim quan trong cua viéc nim
viing kién thuc toan hoc va tao dong luc cho
ho hoc tap mbn nay. Tao moéi trudng hoc tap
tich cuc. Tao ra cac hoat dong hoc tap sang
tao, thi vi nhu tro choi, d6 vui, va cac bai
toan thuc té dé kich thich sy t& mo va ham
mudbn hoc tap cua sinh vién. Giéo vién can
cung cip phan hoi lién tuc va khuyén khich
sinh vién dong gop v kién, suy nghi va thao
luan trong 16p hoc.

4.2. Ap dung phwong phap giang day
dwa trén van dé va cac ky thuat day hoc
hién dai

Phuong phap giang day dua trén van dé la
mot trong nhitng phuong phap giang day hi¢u
qua trong viéc ren luyén k¥ nang siéu nhan
thizc cho sinh vién. Thay vi truyén dat kién

thic theo phuong phap truyén théng, gido
vién s& dua sinh vién vao cac tinh hudng thuc
té va khuyén khich ho suy nghi va tim cach
giai quyét van dé. Phuong phap giang day dua
trén van dé s& gilp sinh vién cai thién kha
ning suy luan, giai quyét van dé, ting cuong
su ty tin va phat trién k§ ning siéu nhan thac
mot cach hiéu qua.

4.3. Tao co hdi cho sinh vién thwe hanh va
trai nghiém, giup ho tang cwong kha nang
ng dung kién thiec va rén luyén ky nang
siéu nhan thirc

Gido vién co thé tao céc bai tap va du an thuc
té dé sinh vién c6 thé thyc hanh cac ky ning
ma minh dé hoc dugc trong 16p hoc. Dé tao co
hoi cho sinh vién thuc hanh va trai nghiém,
giang vién cé thé thiét ké cac hoat dong thuc
té nhu du &n, bai tap, thuc hanh tai cic co so
thuc té, hodc dua sinh vién t6i cac cong ty,
doanh nghiép dé ho dugc tiép can véi thuc té
va 4p dung kién thirc vao cac tinh hudng thuc
té. Bén canh do, giang vién c6 thé sir dung cac
cong cu hd trg nhu phan mém gia lap, mo
phong dé gidp sinh vién trai nghiém va ting
cuong kha niang tng dung kién thic.

4.4. Tao ra moét moi trwdng hoc tap tich
cwc va khuyén khich sw hop tac gitra sinh
vién, gitra sinh vién va giang vién dé tao
sw ddng vién va tang kha nang hoc tap caa
sinh vién

Viéc tao ra mot moi truong hoc tap tich cuc va
khuyén khich su hop tac giita sinh vién va
giang vién 1 rat quan trong trong viéc nang
cao kha nang siéu nhan thac cua sinh vién. Co
mot s6 cach giang vién co thé tao ra moi
truong hoc tap tich cuc nhu: sir dung phuong
phap hoc tap hop tac, tao ra mot khong gian
hoc tap thoai mai va an toan, dua ra cac bai
tap va thuc hanh doi hoi su hop tac, cung cap
phan héi tich cuc.
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4.5. Cac phuong phap danh gia két qua hoc
tap cua sinh vién trong moén hoc toan irng
dung dé dam bao dd chinh xac va khach
quan

Tai mot sé trrong dal hoc, phuong phap danh
gia két qua hoc tap caa sinh vién trong mon
hoc toan ung dung thuong dugc sir dung nhu
bai kiém tra giita ky, bai kiém tra cudi ky, bai
tap I6n, thuyét trinh, hodac dd an. Tuy nhién,
dé dam bao tinh chinh xac va khach quan
trong qué trinh danh gia va tang ky nang siéu
nhan thtc cho sinh vién, can phai xem xét mot
s6 phuong phap danh gia khac nhau.

Mot phuong phép danh gia thuong dugc su
dung 1a kiém tra trac nghiém, phuong phap
danh gia 1a bai tap 16n hodc dd an, phuong
phap danh gia khac 13 thuyét trinh.

Tat ca cac phuong phap danh gia trén déu cé
vu diém va nhugc diém riéng. Dé dam bao do
chinh xac va khach quan trong qua trinh danh
gia, can phai st dung mot phuong phap danh
gia da chiéu (multidimensional assessment) dé
dam bao tinh chinh xac va khach quan trong
qua trinh danh gia két qua hoc tap cua sinh
vién trong mon hoc toan tng dung.

TOm lgi, viéc tao déng luc cho sinh vién hoc
tap mon toan ung dung va rén luyén ky nang
siéu nhan thic 1a quan trong dé gitp sinh vién
dat dugc két qua tt trong hoc tap. Céac bién
phép su pham trén c6 thé gitp sinh vién ting

cuong kha nang suy luan, giai quyét vin dé va
sang tao trong qua trinh hoc tap mon toan tng
dung.

5. KET LUAN

= Sjéu nhan thic da dugc mo ta nhu la mot
nhan thic caa chinh minh vé kién thac va kha
ning nhan thire dé hiéu, kiém soét va thao tac
qua trinh nhan thuc cua chinh ban than minh.
Pé hoc tap c6 hiéu qua nhat, sinh vién khdng
nén chi hiéu nhiing chién luoc c6 sin ma con
cO kha nang dua ra va lya chon, sir dung
nhitng chién lugc mé&i. Ngoai ra, sinh vién
phai c6 kha nang 1ap ké hoach, giam sat, diéu
chinh va danh gia qua trinh nhan thac. Sinh
vién c6 ky ning tbt cd thé giam sat va chi dao
qua trinh giai quyét vin dé cia ho ciing nhu
nhiéu qua trinh khéc.

= Céc k¥ ning siéu nhan thuc chinh 12 su thé
hién cua siéu nhan thuc trong cac hoat dong,
cac ky nang siéu nhan thic la quan trong va
cd thé dugc hinh thanh cho sinh vién trong
day hoc todn tng dung ¢ Truong Pai hoc
Kinh té - Ky thuat Céng nghiép noi riéng va
cho sinh vién cac truong dai hoc ndi chung.

= Cac k¥ thuat ren luyén k¥ nang siéu nhan
thirc trong dé tai 1a c6 tinh kha thi va hiéu qua,
g6p phan ddi méi phuong phap giang day va
dao tao, gop phan nang cao chat lugng dao tao,
dap ng su phét trién cua xa hoi.
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CHU’NG KHOAN VIET NAM THEO CHUAN MSCI TRONG GIAI POAN

HIEN NAY

MOTIVATING THE SATISFACTION OF THE CRITERIA FOR UPGRADING

VIETNAM'S STOCK MARKET ACCORDING TO MSCI STANDARDS

IN THE CURRENT PERIOD
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Tom tat:

Tw khoa:
Abstract:
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Dén Toa soan ngay 13/03/2023, chap nhan ding ngay 01/04/2023

Bai viét nghién ctru cac giai phap nham thic ddy sy dap (ng cac tiéu chi nang hang thi
trwong chirng khoan Viét Nam theo chudn MSCI trong giai doan hién nay. Viéc nang mutrc
xép hang thi treéng sé hé tro thi triedrng chirng khoan dat muc tiéu tré thanh kénh huy déng
vbn chi dao cho nén kinh té qua viéc thu hat nhiéu hon nguén vén ngoai, tao co héi cho
doanh nghiép tiép can vén truc tiép, ma khéng phu thudc vao hé théng ngan hang (tiép can
vbn gian tiép). Dong thai, khi thj trwdng chirng khoan Viét Nam dwoc nang hang, quy mé thi
trwdng mé rong déng nghia véi viec ngay cang nhiéu nha dau tw nwdc ngoai biét dén va
tham gia giao dich, hinh anh va vi thé cta thj truéng chirng khoan Viét Nam qua d6 sé duoc
nang lén tdm cao ma&i va dat sw phat trién bén virng.

Tiéu chi, nang hang, thi tre&ng ching khoan.

The paper deals with the solutions to promote the satisfaction of the criteria for upgrading
Vietnam's stock market according to MSCI standards in the current period. Raising the
market rating will support the stock market to achieve its goal of becoming the main capital
mobilization channel for the economy by attracting more foreign capital, creating
opportunities for businesses to access direct capital, without depending on the banking
system (indirect access to capital). At the same time, when Vietnam's stock market is
upgraded, the expanding market size means that more and more foreign investors know
and participate in transactions, the image and position of Vietnam's stock market will be
raised to new heights and achieve sustainable development.

Criteria, upgrades, stock market.

1. GIO1 THIEU

Thoi gian gan day, Chinh phu Viét Nam co
nhiéu dong thai manh nham thanh loc thi
truong ching khoan, nang cao nang lyc hé
thong giao dich dugc Chinh phi chi dao quyét
li¢t. Viéc nang cao chét lugng thi truong nham
béo vé nha dau tu, mé ra co hoi cho ching
khoan Viét Nam nang hang tur can bién 1én
moi ndi. Ngoai ra, thi truong chimg khoan
chiju anh huéng rit 16n boi dong tién. Su ting

trudng cua thi truong chimg khoan phu thude
nhiéu vao dong tién vao hay ra. Do vy, can
xdy dung thi trudng thyc chat hon. Didu nay
mang lai 1gi ich to 16n cho thi truong ching
khoan (TTCK) Viét Nam va tit ca thanh vién
tham gia TTCK duogc huong lgi. Thi truong
tang truong phai vé chét, gia tri doanh nghiép
tang va hut duoc dong tién 16n tir cac quy dau
tu 16n trén thé gii. Do 1a myc dich 16n cua
TTCK Viét Nam. Dé sém dat duogc muc tiéu
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nang hang TTCK Viét Nam, can phai cé su
quyét tim va phdi hop giita cic co quan quan
1y va cac doanh nghiép. Pong thoi, cac nha
quan 1y can c6 16 trinh cy thé va cac giai phap
thuc day.

2. TONG QUAN NGHIEN cUU

2.1. Tinh hinh nghién clru & nwéc ngoai
Dbi v6i cac nhan t6 anh hudng dén viéc nang
hang TTCK thi c6 cic nghién ciru tiéu biéu
dudi day:

Nghién ctru cta Charles Amo Yartey (2008)
dd xem xét cac yéu té thé ché va kinh té vi mo
clia viéc phat trien TTCK bang cach st dung
s liéu mang cia 42 nén kinh té moi ndi
(trong giai doan 1990-2004. Két qua cho thdy,
cac yéu t6 kinh té vi moé nhu mirc thu nhap,
dau tu trong nudc, phét trién linh vuc ngan
hang va thanh khoan ctia TTCK 1a nhiing yéu
td quyét dinh quan trong cho su phat trién cua
TTCK & cac EM. Két qua ciing chi ra rang,
rui ro chinh tri, trdt ty va luat phap, va tinh
trang quan liéu 1a nhitng yéu t6 quyét dinh
quan trong cho sy phat trién cia TTCK vi né
lam tang kha ning ton tai cua tai chinh bén
ngoai.

Nghién cutru Patrice Fontaine (2007) da nghién
ctru vé kiém tra tac dong cua viéc ty do hoa
TTCK d6i voi hiéu qua thi trudng dang yéu &
cac EM thuong cung cip nhitng két qua khac
nhau. Két qua chi ra rﬁng mic do mot s6 thi
truong cd xu hudng tap trung vao cac thi
truong hiéu qua hon sau hau qua cua ty do
hoéa TTCK thi nhitng nudc khac c6 xu hudng
di chuyén theo huéng nguoc lai. i véi cac
thi truong da c6 hi¢u qua trude khi co6 su tu do
hoa tai chinh, hiéu qua thong tin ngay cang trd
nén rd rang trong nhimg nim gan day. Tuy
nhién, nhimg bién dong ciia TTCK co diéu
kién khong co6 tac dong dang ké dén loi nhuan
ky vong.

Nghién ctru ctia I0SCO (2007) da kiém tra
mdi quan hé chit ché giita tinh thanh khoan
cta thi truong va cac yéu td nhu ciu truc thi
truong, chinh sach tai chinh, khuon khé phap
1y, co sé ha tﬁng giao dich, muc do ddi méi tai
chinh va sy da dang cua cdc nha dau tu.
Nghién ctru dd xac dinh va lam ndi bat cac
sang kién cua cac thi truong moi ndi khéc
nhau dé ting cudng thanh khoan va cung cip
cho cac nha quan 1y thi truong méi ndi nhimng
hiéu biét vé cac yéu t6 anh huong dén thanh
khoan cua thi truong nhu giam chi phi giao
dich, tao thuan lgi cho giao dich va thanh toan
kip thoi va dam bao rang cac giao dich 16n chi
anh huong dén gia thi truong. Ngoai ra, két
qua nghién ctru con cung cdp danh gia cac
quan diém va kinh nghiém cua cac nha quan
1y khéc trong vi¢c xay dung chinh sach va cac
sang kién hoat dong dé ting tinh thanh khoan
trong thi truong cua ho.

Cac két qua dat dugc trong nhitng nghién ctru
trén s& gop phan dinh hudng trong viéc xay
dyng khung 1y luan chung vé nang hang
TTCK.

2.2. Tinh hinh nghién ctru & trong nwéc

Déi v6i nhitg nghién ctru trong nudc vé chi
dé nang mirc xép hang thi truong ddi voi
TTCK, hién chua c6 nhiéu nhitng nghién ctru
mang tinh chuyén sau, tuy nhién lai c6 kha
nhiéu nghién ctru phén tich vé cac giai phap
va nhitng kh6 khan trong viéc nang mic xép
hang thi truong d6i voi TTCK Viét Nam, tiéu
biéu 13 cac nghién ctru nhu sau:

Nghién ctru cia Nguyén Quang Long (2015),
Pham Thi Anh Tuyét (2019) dd nghién ctru
viéc nang hang TTCK thong qua phuong phap
phan tich va tong hop tai liéu. Dé tai khong
chi nghién ctru riéng vé MSCI ma bao gdém ca
mdt sb to chirc xép hang TTCK khac trén thé
gid1, kinh nghiém cua cac nudc da nang hang
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thi truong, ciing nhu dua ra nhiing so sanh vé
cac tiéu chi khac biét giita cac to chirc xép
hang thi truong lon. Dya vao nhiing nghién
ctru, sb liéu va so sanh gitra Vi¢t Nam va céc
nude trong cung bang xép hang FM cac nudc
can dudi bang xép hang EM ciing nhu cac
nude vira nang hang, dé tai co thé tim ra quy
trinh nang hang thi trudng chung cia cac to
chtrc, nhan dinh vé vi thé twong ddi cua
TTCK Viét Nam so voi cac TTCK khac va
dua ra gidi phap nang hang cho TTCK Viét
Nam. Tuy nhién, nghién ctu ndy cua tac gia
chi 1a su tong hop céc tai liéu, khong ap dung
phuong phép nghién ctru dinh lugng trong
nghién clru cua minh.

Nghién ctru ciia Nguyén Thanh Huyén (2015)
vé quan 1y vén dau tu gian tiép nudc ngoai
trén thi truong chung khoan Viét Nam.
Nghién ctru di xdy dung khung 1y thuyét méi
trong quan 1y von dau tu gian tiép nudc ngoai
trén TTCK vé ba khia canh cha yéu: ty 18 s
hitu ciia nha dau tu nudc ngoai, dich chuyén
vao-ra ciia dong voén dau tu gian tiép nude
ngoai va hoat dong ctia nha dau tu nudc ngoai
trén TTCK Viét Nam. Két qua nghién ctru cho
thay bén canh viéc dam bao méi trudng vi mo
lanh manh, nha dau tu nudc ngoai rat quan
tam dén chat lugng hang hoa, tinh minh bach
trong cong bd thong tin ciing nhu dich vu
trung gian trén TTCK. Nghién ctru cling néu
kién nghi can c6 cac chinh sach trong linh vuc
tai chinh tién té nham thu hat va quan 1y vén
dau tu gian tiép nudc ngoai nhu ning cao
ning lyc hé thong trung gian va phu tro thi
truong, ting ty 18 so hitu ctia nha dau tu nude
ngoai, tai cdu tric thi truong.

Nhu vdy, cic cong trinh nghién cu vé nang
hang thi truong chimg khoan 13 da dang vé
ndi dung va cac van dé nghién ctru, dugc thuc
hién trén ca hai phuong dién 1y thuyét va thuc
tién d3 dat duoc mot s6 két qua nhat dinh. Voi
cac nghién ctru vé ning hang TTCK da cho

thiy duoc khung 1y thuyét kha phong phu vé
cac ndi dung co ban cua nang hang thi truong
nhu khai niém, dic diém, cac quy trinh nang
hang, cac tiéu chi dugc xét nang hang... lam
nén tang cho vi¢c nhan thic va hiéu sau vé
nang hang TTCK, véi nhimg 1y luan dé dé tai
c6 thé ké thira va tiép tuc phat trién thém &
phan 1y luan chung vé nang hang TTCK.

Tuy nhién, thong qua cac nghién ctru trong va
ngoai nudc vé van dé co lién quan ciing co thé
thdy duoc van con ton tai nhitng khoang tréng
nghién ctru, cu thé nhu: phan 16n cac tac gia
chi thuc hién nghién ciru mét cach téng thé vé
xép hang ma chua c6 mot cong trinh nghién
ctru mang tinh hoc thuat vé nang hang TTCK
Viét Nam, dac biét la sy dap tng céc tiéu chi
nang hang TTCK mang tinh hoc thuat do
MSCI dit ra, nhat 1a sy dép Gng céc tiéu
chuin EM ciia TTCK Viét Nam dang ¢ mtc
d6 nao? Nguyén nhan cua cac két qua nay?
Cac thach thirc d6i véi TTCK Viét Nam cén
vuot qua dé dat duoc EM theo MSCI? Cac
diém yéu ndo can tap trung thio gd? Nang
hang 1én EM, can co 16 trinh thuc hién nhu thé
nao? Chinh vi vay, day la khoang trong nghién
ctru dugc tac gia khai thac trong bai viét nay.

3.CO SO LY THUYET
3.1. Khai niém

Néng hang TTCK 13 qua trinh cai cach, tai cdu
trac thi trudng, san pham, chinh sach dé hoan
thién va phat triéen TTCK theo chuén ciia quoc
té v6i muc dich nang cao thir hang cua thi
truong d6i v6i cac nha dau tu nude ngoai va
cac nha dau tu to chue quéc té, tao diéu kién
thuan loi dé thu hat dau tu nudc ngoai, gop
phan thac ddy tién trinh tai co cdu va phat
trién kinh té - x4 hoi cta quéc gia.

3.2. Tiéu chi xép hang thi trwéng déi véi
TTCK cua MSCI

Bai viét dua vao céac ti€u chi danh gia nang
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hang caa MSCI (2022) dé tim kiém giai phap
cho vi¢c nang hang TTCK Viét Nam. Theo
thong tin dugc cung cép tai trang website
chinh thirc, MSCI 1a t6 chtc chuyén cung cap
cac cong cu hd tro nha dau tu c6 t6 chic trong
viée ra quyét dinh dau tu, chi yéu la cac quy
huu tri va cac quy phong ngira rai ro. Mot sd
san pham ndi bat ctia MSCI 1a cac b chi sb

(2022) da dua ra bd nguyén tic gdm 19 tiéu
chi phan loai thi truong tap trung vao ba nhoém
(1) Nhém tiéu chi vé sy phdt trién kinh té, (2)
Nhém tiéu chi vé quy mé va thanh khodn, va
(3) Nhém tiéu chi vé kha ndng tiép cdn thi
trwong. Do cc san pham chi sé duoc MSCI
cung cip déu dua trén c6 phiéu, nén céc tiéu
chi nay duoc danh gia trén thi trudng cb

MSCI Developed Markets, MSCI Emerging  phiéu.
Markets, MSCI Frontier Markets. MSCI
Bang 1. Tiéu chi xép hang thij trwéng ctia MSCI
Tiéu chi Céan bién Méi nbi Phit trién
A. Phat trién kinh té
A.1. Tinh bén virng cua phat trién kinh té Khong yéu Khong yéu cau | GNI cao hon 25% so
cau véi ngudng thu nhép
cao cua WB trong 3
nam lién ti€p
B. Quy md va tinh thanh khodn
BI1. ?Sc”') luong cac cong ty dap mg cac tiéu| 2 3 5
chuan chi so
B2. Quy md cong ty (toan bd von hoa) 635 trigu USD | 1.269 trigu USD | 2.538 tri¢u USD
B3. Quy md ching khoan (co diéu chinh ty 1€ | 47 triéu USD | 635 triéu USD | 1.269 triéu USD
tu do chuyén nhuong)
B4. Tinh thanh khoan ATVR 2,5% | ATVR 15% ATVR 20%
C. Khi ning tiép cn thi truong
C1.Tinh m¢ d6i véi NDTNN Tuong doi Cao Rét cao
C2. Mirc d¢ thuan loi cho dong chay ctia von| Mot phan Cao Rét cao
C3. Tinh hiéu qua cta co ché hoat dong trén | Chua cao Tét Rét cao
thi truong
C4. Murc d0 canh tranh Cao Cao Khéng rao can
C5.Tinh 6n dinh cta khung thé ché Vira phai Vira phai Rét cao

3.3. Vai tro nang hang TTCK

TTCK céc nude duge phan loai dé thé hién do
tin cay, muc d9 rui ro, tinh minh bach, mitrc do
thanh khoan va mirc 6 phat trién khac nhau.
Nang hang TTCK thé hién muc do phat trién
cua TTCK, kém theo d6 la miuc do thu hut
von dau tu cia cac nha dau tu nudc ngoai.
bay la mét trong nhiing thudc do quan trong
dé nha dau tu nudc ngoai dwa ra quyét dinh

(Nguon: MSCI, 2022)

dau tu vao mot TTCK. Khong chi riéng Viét
Nam ma nhiéu FM khac ciing dang nd lyc dé
dugc nang hang lén EM boi: (i) Cac EM co
quy md 16n hon va chét luong tét hon FM,
trong khi tiém ning ting truong lai cao hon
DM; (ii) Bé dap tmg cac tiéu chuan ning hang
lén EM, TTCK con c6 ap luc phai cai thién
cac diéu kién giao dich nhu hé¢ théng van hanh,
khung thé ché, tinh minh bach vé thong tin;
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(ii) Két cau thi trudng theo hudng tich cuc
hon; (iv) Thu hat thém dong von nuée ngoai;
(v) C6 phiéu dai dién trong rd chi s6 EM s&
dugc phan bo theo ty 1€ co cAu danh muc c6
phiéu trong rd chi sb; (vi) Hiéu tng lan toa
d6i véi thi truong trong nude, gop phan cho
cac ¢ phiéu khong trong 16 chi sb cling dugc
huong loi, tir d6 giup cho viéc huy dong von
thong qua TTCK dugc thudn lgi hon; (vii)
Gillp cac nha dau tu nudc ngoai dinh hinh
duoc cac nhém thi truong khic nhau dé lua
chon dau tu vao nhom thi trudng phu hop vai
kha nang cua minh.

4. MO HINH VA KET QUA NGHIEN cUU
4.1. M hinh nghién ctru

Trén co so tong quan nghién ciru, ciing voi két
qua nghién ctru cia mot s nghién ciru thyc
nghiém truéc ddy dong thoi cé su didu chinh
dé phu hop hon voi dic diém cia thi truong
Viét Nam, tac gid xay dung mo hinh dap tmg
cac tiéu chi nang hang TTCK nhu sau:

Yi,t=c+aYi,t-1 + BXi,t +YZi,t +Ui,t
Trong do:

» Y la bién phu thudc, bao gém: Su dép ung
cac tiéu chi vé gia tri von hoa TT va tinh
thanh khoan cua CP;

= Bién doc 1ap, bao gom:

X 1a tap hop cac nhan t6 vi mo, bao gom:
(1) Tang trudng KT; (i1) Lam phat; (iii) Ty gié;
(iv) LS; (v) Thué suidt TNDN; (vi) tin dung
trén GDP; (vii) Gia dau thé gidi; (viii) Chi sd
NLCT cép tinh;

Z 1a tdp hop cic nhan t6 thudc vé doanh
nghiép bao gdm: (i) Quy mé doanh thu cua
doanh nghiép; (i) Chi s LN/tai san (ROA);
(iii) Ty 16 TSCPHH; (iv) Ty 1& TS ngén han;
(v) Ty 1€ SHNN; (vi) Ty 1¢ SH nudc ngoai; u
la phén sai s& ciia md hinh; i, t 1a cac chi sd

lan luot 13 cac chi sb chi doanh nghiép i &
nam t; t 1 chi d6 tré mot thoi ky cia bién sb.
Dir liéu va phwong phap nghién ciru

Pé phan tich su dép ung céac tiéu chi ning
hang cia TTCK thong qua mot sd tiéu chi
dinh luong, tac gia thu thap $b liéu trén TTCK
Viét Nam tir ndm 2018-2022. V& phuong phap
nghién clru tac gia st dung phuong phap udc
luong GMM 2 budc dé danh gia sy dap tng
cac tiéu chi dinh lugng ctia MSCI trong vi¢c
nang hang TTCK Viét Nam: (i) Kiém dinh
Arellano-Bond cho tuong quan bac 1 (ARI)
va tuong quan bac 2 (AR2); (ii) Kiém dinh
tinh hiéu luc ciia mo hinh.

4.2. Két qua nghién ctru

Béang s6 liéu dudi day trinh bay két qua udc
lugng cia cac nhan td téi gia tri von hoa tri
truong va tinh thanh khoan cta c6 phiéu cua
cac cong ty niém yét (CTNY) trén TTCK Viét
Nam trong giai doan tir 2018-2022.

Bang 2. Bang wéc lwong cac nhan to6 tac dong
dén gia tri von héa thij trwong va tinh thanh khoan CP

TAP CHi KHOA HOC & CONG NGHE . SO 40 - 2023

Gia tri von | Tinh thanh
Bién s6 héa thi khoan ciia
trudng CpP
Do tré von hoa 0.293 %% 0,230%**
thi truong (0.037) (0.036)
Tang trudng 0.212* -1.174%*
GDP (0.115) (0.514)
Chi s6 gié tiéu -0,15 0,958 %%
dung (-0.301) (0.353)
. -0,527 -0,020
Ty giad
(0.668) (0.003)
L -0.0 0.007
Lai suat
(0.006) (0.007)
Thué suét thu -0.964** -0.964**
nhap DN (0.387) (0.387)
. 0.059%* 0.059%*
Thué TNDN
(0.024) (0.024)
Gi4 dau thé gisi -0.011 -0.011
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Gia tri von | Tinh thanh
Bién sd hoéa thi khoan cia
trudng CP
(0.038) (0.038)
Chi s6 NLCT -0.003 0.271
cap tinh (0.002) (0.607)
0.474%* 0.841%*
Doanh thu
(0.047) (0.202)
Bién lgi nhuédn 0.250%*** -0.468%**
Ebita (0.043) (0.146)
Ty 18 0.161%** -0.505%**
TSCD/Tong TS (0.027) (0.203)
0.0682** 0.996**
ROA
(0.072) (0.353)
0.281 %% 1,927
ROE
(0.071) (0.468)
0.034%** 0.086
PB
(0.015) (0.080)
0.538% % -1.123%*%
PE
(0.052) (0.305)

(Nguon: Két qua tir phan mém tinh todn)

Can ctr vao bang 2 két qua nghién curu chi ra
rang:

a) Po tré cua gia tri von hoa thi truong: Hé sb
hdi quy cua bién PO tré cua vbén hoa thi
truong 1a 0,233 va 0.23, chung té Do tré cta
vbn hoa thi trudng cta thoi ky hién tai c6 tac
ddng cung chiéu vé6i gia tri von hoa thi truong
va tinh thanh khoan cta c¢6 phiéu cua céc
CTNY v6i dg tin cay 1a 999%. Piéu nay chira
rang, gia tri von hoa thi trudng cua thoi ky
trude co tac dong truc tiép toi gid tri von hoa
thi truong cia CTNY & thot ky hién tai. Cu
thé, néu cac yéu t6 khac khong d6i va khi Do
tré ciia von hoa thi truong nam trudc ting
thém 19% thi gia 89 tri von hoa thi trudng cia
cac CTNY nam hién tai s€ tang 0,293%%.
Nhu véy, c6 thé thdy, dé c6 dugc gia tri von
hoéa thi trudng cao can phai cé giai phap duy

tri gia tri von hoa thi truong cua CTNY ting
truong déu qua cic nim. Ngoai ra, két qua
nghién ctru ciing cho thdy, néu cac yéu té khac
khong d6i va khi tinh thanh khoan cia cb
phiéu nim trudc ting thém 1% thi gia tri
thanh khoan cua cac CTNY nam hién tai s€
ting 0.230%. Nhu viy, co thé thdy, dé co
duoc tinh thanh khoan cta ¢ phiéu cao, can
phai c6 gidi phap duy tri tinh thanh khoan cua
¢0 phiéu ting truong déu qua cac nam.

b) Cac nhan t6 vi mo:

= Tiang truong GDP: Hé s6 hoi quy cua bién
Tang truong GDP cua thoi ky hién tai trong
mo hinh 1a 0.312, chig t6 Tang truéng GDP
cta thoi ky hién tai c6 tic dong cung chiéu
v6i gia tri von hoéa thi truong cia CTNY voi
do tin cay 1a 90%. Diéu nay c6 nghia 13, néu
cac yéu to khac khong d6i thi khi GDP ting
truong thém 1% thi gia tri von hoa thi trudng
cua cac CTNY sé€ ting 0.212%. Nhu vay, co
thé thay ting truong kinh té t6t 1a tin hiéu tich
cuc dé co6 duoc gia tri von hoéa cao cua cac
CTNY trén TTCK. Két qua nghién ctru ciing
cho thay, Tang truong GDP cua thoi ky hién
tai c6 tac dong nguoc chiéu t6i tinh thanh
khoan cta c6 phiéu. Diéu nay duoc 1y gii la
khi ting trudng tot hon, cac nha dau tu thudng
nam giir cac c¢d phiéu duoc ky vong tét, do dé
lam giam tinh thanh khoan ciia cac ¢d phiéu
trén TTCK.

= Chi sb gia tiéu dung, chi sb thay ddi ty gia,
bién 1ai suét, gia dau thé gidi, nang lyc canh
tranh cdp tinh: Hé sb hdi quy ciia bién Chi sd
gia tiéu dung va thay doi ty gia, bién 1ai suat
trong md hinh khéng c6 y nghia thong ké d6i
v6i gid tri von hoa thi truong cua cac CTNY.
Piéu nay ching to, chi sé gia tiéu dung va
thay doi ty gia va bién lai suat khong co tac
dong dén gia tri von hoa thi trudng cia CTNY
trén TTCK Viét Nam.
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= Thué suét thué thu nhap doanh nghiép: Hé
s6 hoi quy cua bién Thué sudt thué thu nhap
doanh nghiép trong mo hinh 1a —0.964, ching
t6 thué suat thué thu nhap doanh nghiép co tac
dong nguoc chiéu v6i von hoa thi truong cia
DN véi do tin cay 1a 95%. Piéu niy c6 nghia
13, néu cac yéu t6 khac khong dbi va khi Thué
suit thué thu nhap doanh nghiép ting thém
19% thi v6n hoa thi truong cia cac CTNY sé&
giam 0,964%. Nhu vay, co thé théy, viéc gia
tang thué suat thué thu nhap doanh nghiép sé
c6 tac dong ti€u cuc toi gia tri von hoa cua
CTNY trén TTCK Viét Nam.

¢) Céc nhan t6 thudc vé doanh nghiép:

= Doanh thu: Hé s6 héi quy cta bién Doanh
thu trong mé hinh la 0.474, chiing t6 Doanh
thu co tac dong cung chiéu v6i von hoa thi
truong cua doanh nghiép véi do tin cay la
99%, Piéu nay c6 nghia 13, néu cac yéu tb
khac khong doi va Doanh thu ting thém 1%
thi von hoa thi truong ctia cac CTNY s& ting
0.474%. Diéu nay duoc gidi thich 1a do doanh
thu tang, hoat dong SXKD cua doanh nghiép
tang, cac nha dau tu s& dau tu nhiéu hon vao
cac cO phiéu cua cac doanh nghiép nay lam
cho gia tri von hoa thi trudng va tinh thanh
khoan ctia c6 phiéu cua cac CTNY trén TTCK
tang.

= Bién loi nhuan Ebitda: Hé s6 hoi quy cua
bién loi nhuén Ebitda trong mo hinh 1a 0.250,
chung to Bién loi nhuan Ebitda c6 tac dong
cung chiéu véi von héa thi trudng ctia doanh
nghiép voi do tin ciy 1a 99%. Piéu nay co
nghia 13, néu cac yéu t6 khac khong doi va
Bién lgi nhuén Ebitda tang thém 1% thi von
hoa thi truong cua cac CTNY s€ tang 0.250%.
Nhu vay, néu cac doanh nghiép c6 thé duy tri
dugc chi sb Bién loi nhuan Ebitda thi ¢6 thé
tao ra dugc gia tri von hoa thi truong cao hon
nhung c6 thé 1am giam tinh thanh khoan cta
¢d phiéu cua cac CTNY trén TTCK bai su

nim giitr cd phiéu cua cac nha dau tu.

= Tai san c¢d dinh hiru hinh/tong tai san: Hé
s6 hoi quy cua bién Tai san c6 dinh hitu
hinh/tong tai san trong mé hinh 1a 0.161,
chtng t6 Tai san ¢ dinh hiru hinh/tong tai san
¢6 tac dong cung chiéu voi gia tri von hoa thi
truong cua doanh nghi€p vdoi do tin cay la
99%. Piéu nay c6 nghia 1a, néu cic yéu t6
khac khong d6i va Tai san c¢d dinh hitu
hinh/téng tai san ting thém 1% thi gia tri von
hoéa thi truong cia cac CTNY s€ tdng 0.161%.
Nhu vay, doanh nghiép c6 quy mé Tai san cb
dinh hitu hinh/tong tai san ting s& c6 gia tri
vbn hoéa thi trudng ting va nguoc lai.

= ROA va ROE: Hé¢ s6 héi quy cua bién
ROA va ROE trong md6 hinh lan lugt 1a 0.682
va 0.281, chimg t6 ROA va ROE c6 tac dong
cing chiéu voi von hoa thi trudng ctia doanh
nghiép voi do tin ciy 1a 99%, Piéu nay cb
nghia 13, néu cac yéu t6 khac khong doi va
ROA va ROE ting thém 19% thi von hoa thi
truong cua cac CTNY sé& ting lan luot la
0.682 va 0.281%. Nhu vay, doanh nghiép c6
ROA va ROE ting s& c6 gia tri von héa thi
truong tang va tinh thanh khoan thi truong
ctia c6 phiéu ctia cac CTNY ting. Nhu vdy, co
thé thdy, muc do st dung hiéu qua tai san va
von ¢b tac dong tich cuc to1 gia tri von hoa
cua doanh nghiép trén TTCK. Theo do, vi¢c
doanh nghiép mudn ting dwoc gia tri von hoa
can phai c6 nhing giai phap quan trong nham
sit dung hiéu qua von va tai san cua doanh
nghiép.

= PB va PE: Hé s6 hoi quy cua bién PB va
PE trong mo6 hinh lan Iuot 1a 0.034 va 0.538,
chting t6 PB va PE c6 tac dong cung chiéu véi
gia tri vn hoa thi truong ciia CTNY voi do
tin cdy lan lugt 1a 95 va 99%. Tuy nhién, PE
¢6 tac dong nguoc chiéu vai tinh thanh khoan
thi truong ctia doanh nghi¢p (-1,123) véi do
tin cay 12 999%. Diéu nay c6 nghia 1, néu cac
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yéu t6 khac khong doi va PB, PE ting thém
1% thi gia tri vén hoa thi trudng cua cac
CTNY sé tang lan luot 1a 0.034 va 0.538%.
PE ting thém 1% thi thanh khoan thi tuong
ctia cac CTNY s& giam 1.123%. Nhu véy, néu
trién vong kinh doanh ctia doanh nghiép tdt
thi s& lam giam tinh thanh khoan ciia ¢6 phiéu
cia CTNY trén TTCK béi sy nim giit cb
phiéu clia cac nha dau tu, tao duoc gia tri cua
¢o phiéu cua doanh nghiép trén TTCK cao, tir
d6 lam tang gia tri vén hoa cta doanh nghiép
trén TTCK.

» Ty I¢ s¢ hittru nha nudc: He s6 hoi quy cua
bién Ty 1& s& hitu nha nudc trong mo hinh 1a
-0.018, chimg t6 ty 1€ s& hiru nha nudc co tac
dong nguoc chiéu véi gia tri von hoa thi
truong cua doanh nghiép véi do tin cay la
99%. Diéu nay c6 nghia 13, néu cac yéu td
khac khong d6i va khi Ty 1& s¢ hitu nha nudc
tang thém 1% thi gia tri vén hoa thi trudng
cia cac CTNY sé giam 0.018%%. Nhu vay,
c6 thé thay, viéc gia ting Ty 1é s& hitu nha
nudc s€ co tdc dong ti€u cuc toi gid tri von
hoa cuia CTNY trén TTCK.

= Ty 1& s6 hiru nu6c ngoai: Hé s6 hoi quy
ctia bién Ty 1¢ s¢ hitu nudc ngoai trong mod
hinh 1a 0.011, chimg to ty 1€ s& hiru nudc
ngodi c6 tac dong cung chiu voi gia tri von
hoéa thi truong ciia CTNY trong mé hinh. Piéu
nay c6 nghia 13, néu cac yéu t6 khac khong
d6i va khi Ty 1¢ s¢ hitu nudc ngoai ting thém
1% thi gia tri vén hoa thi trudng cua cac
CTNY s& tang 0.011%. Nhu vay, c6 thé thay,
viéc tham gia cua cac doanh nghi¢p nudc
ngoai vao TTCK. Viét Nam s& lam gia tang
gia tri von hoa thi truong cua cac CTNY trén
TTCK Viét Nam. Tuy nhién, trong nhiéu nim,
Viét Nam c6 nhimng chinh sich lién quan dén
han ché s& hitu nudc ngoai va da dugc cai
thién trong nhimg nim gan day. Pay la mot

tin hi¢u tich cyc cho TTCK Viét Nam trong
thoi gian téi.
5. GIAI PHAP

5.1. Tiép tuc hoan thién khung phap ly va
chinh sach phat trién TTCK.

Tiép tuc hoan thién khung phap 1y va chinh
sach phat trién TTCK, trong d6: (i) Tap trung
hoan thién hé théng cac van ban hudng dan
Luat ching khoan, dam bao tinh théng nhat,
dong bo, twong thich va hiéu lyc v6i Luat
doanh nghiép va Luat dau tu; (i) T6 chuc ra
soat cac van ban quy pham phap luat hién
hanh vé ching khoan va TTCK dé dé xuét stra
doi, bod sung, thay thé, bai bé hodc ban hanh
moi bao dam phu hop voi quy dinh cua Luat
chung khoan; (iii) Trién khai Dé an thanh lap
S¢ giao dich chung khoan Viét Nam theo 10
trinh va mo hinh da dugc Thu tudéng Chinh
phu phé duyét, Thanh lap tong cong ty luu ky
chting khoan. Phéi hop chit ché voi so giao
dich chung khoan, Trung tdm luu ky ching
khoan Viét Nam ra soat dé xay dung va sira
d6i cac quy trinh, quy ché, quy dinh, hudng
dan chuyén mén nghiép vu, giam thiéu tac
dong tir viéc thay doi, dicu chinh quy dinh t&i
hoat dong cua thi truong.

b) Pic biét, can tap trung vao cac van dé sau:
(i) Hoan thién cac quy dinh vé néi room cho
cac nha dau tu nudce ngoai; (ii) Hoan thién cac
quy dinh vé ap dung IFRS; (iii) Hoan thién
céc quy dinh vé cong bd thong tin bang tiéng
Anh; (iv) Hoan thién cac quy dinh vé giao
dich trong ngay va ban khéng; (v) Hoan thién
céc quy dinh vé ung dung cong nghé thong tin
trong hoat dong va quan ly TTCK.

5.2. Nang cao mirc A6 mé& hon véi s& hiru
nw&c ngoai

5.2.1. Thwc hién “néi room” cho cdac nha
dau tw nwéc ngoai

Tir két qua nghién ctu cho thiy can: (i) Pé
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xuit bo quy dinh cho phép dai hoi c¢6 dong
quy dinh ty 1& FOL cta nha dau tu nudc
ngoai; (ii) Quy dinh tu dong ap dung FOL
100% cho cac CTNY khong thugc truong hop
¢6 nganh nghé ty 16 FOL do diéu udc quic té
quy dinh, nganh doanh cé diéu kién; (ii) Vi
cac truong hop cé ty 1¢ FOL khong vuot qua
49%, @& nghi siét chat hon khi b6 sung thém
danh muc nganh nghé tiép can thi truong co
diéu kién d6i voi nha dau tu nudc ngoai, trong
khi van giit nguyén danh muyc nganh nghé dau
tu kinh doanh ¢ diéu kién. Viéc nang tran ty
1¢ s& hiru cho nha dau tu nudc ngoai 1a mot
chu truong 16n cia Chinh phu, nham cai thién
kha nang thu hat von ngoai cho TTCK, da
dang kénh huy dong vén cho doanh nghiép.
Day ciing 1a mot tiéu chi quan trong dé MSCI
xem xét nang hang TTCK Viét Nam tu FM
lén EM.

5.2.2. Néi thém dw dia cho room con lai
cho nha dau tw nwéc ngoai

Cung véi viéc néi room, can giai phap dong
b6 khac dé tang quy mé cé thé dau tu nhu thuc
day niém yét cac doanh nghiép 16n va ting ty
1¢ ty do chuyén nhuong thong qua giam ty 1é
s¢ hitu nha nuée. Pong thoi, co giai phap néi
thém du dia dé thu hat vén ngoai va Viét Nam
thong qua phét trién cac quy hoan ddi danh
muc (ETF) méi, ddc biét 1a cac quy iy chi s6
tham chiéu tir bd chi s6 méi duoc HOSE ra
mat moi day.

5.3. Cai thién ha tang thj trwong cho cac
nha dau tw nwéc ngoai

Trién khai nghiép vu ban khéng co6 dam bao
(short sales) ddi véi TTCK co so thong qua
viéc: (i) Ban hanh thong tu va quy ché hudng
dan thyc hién quy dinh vé ban khng; Thanh
lap sé giao dich chung khoan Vi¢t Nam va
tong cong ty luu ky ching khoan; Chép thuan
cho phép UBCKNN trién khai giao dich ban

khéng; (ii) Quy dinh cac tiéu chi chimng khoan
dugc giao dich ban khéng; Quy dinh cac ddi
tuong duoc/ khong dugc phép thuc hién ban
khéng; Trién khai hoat dong ban khéng sau
khi dugc BO Tai chinh chip thuan; (iii) Téng
cong ty luu ky chimg khoan ky hop dong giao
dich vay ching khoan trén hé théng vay va
cho vay chimg khoan vé&i nha dau tu; (iv)
SGDCK Céng bd danh sach chimg khoan (co
phiéu, chimg chi quy niém yét) dugc giao
dich/ khong dugc giao dich ban khong; (v)
CTCK: Béo cdo SGDCK va UBCKNN vé
giao dich ban khéng theo Quy ché cua
UBCKNN va M¢ tai khoan giaodich ban
khéng cho nha dau tw; (vi) Nha dau tie: Mo tai
khoan va ky hop dong giao dich vay chung
khoan trén hé théng vay va cho vay chung
khoan vé&i Tong cong ty luu ky chimg khoan
va Thuc hi¢n giao dich theo nhu cau. Céc giao
dich nay c6 thé duoc thyuc hién khi hé thong
moi clia Tong cong ty luu ky ching khoan
duogc trién khai, va khi d6, TTCK Viét Nam
tién thém mot budc gan hon voi thong 18
quéc té.

6. KET LUAN

Nang hang TTCK Vi¢t Nam la mdt trong
nhiing muc tiéu quan trong ma Chinh phu dat
ra, thu hat manh mé hon nguén vén DTNN.
Piéu nay doi hoi phai c6 chinh sach tét va
hoat dong ddng bod cia cac thanh vién thi
truong, cling nhu cdc co quan quan ly nha
nuée. Pé dugc nang hang 1én EM, TTCK Viét
Nam khéng chi tuan thi nhiing chuan muc
quéc té ma con thuc thi hang loat cac chinh
sach ¢ ca tam vi md va tam DN. Tuy nhién,
nang hang TTCK 14 mdt muc tiéu da lgi ich,
khong chi d6i véi riéng TTCK ma s& co tac
dong tich cuc t6i ca nén kinh té noéi chung.
Day 1a mot tién trinh dai hoi va can su tham
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gia cua nhiéu co quan. Cung véi viéc chi dao  nghién clru stra d61 Luat cac td chuc tin dung

cua Thu tudéng Chinh phu, trong thoi gian t61  va céac luat, nghi dinh lién quan trong nhiing

phai ban hanh dong bd hé thong nghi dinh v  nim tiép theo dé ky vong s& khoi thong nhimg

cac vin ban huéng din Luat Ching khoan, vuéng méc trén con dudng nang hang cua
Luat doanh nghiép va Luat dau tu, tién dén  TTCK Viét Nam.
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THE IMPACT OF FINANCIAL STRUCTURE ON THE DEVELOPMENT OF SMALL

AND MEDIUM-SIZED ENTERPRISES IN VIETNAM
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Tw khoa:
Abstract:
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Dén Toa soan ngay 06/05/2023, chip nhan ding ngay 22/05/2023

Bai viét nay phan tich anh hwéng ctia ciu tric tai chinh t&i sw phat trién ctia cac doanh
nghiép nhd va vira (DNN&YV) Viét Nam. Nghién ciru da s& dung mé hinh hdi quy cho di liéu
bang v&i mau gém 319 doanh nghiép nghién ctru trong giai doan 2020-2022. Két qua cho
thay réng rang cAu truc tai chinh c6 méi quan hé ty I& nghich vé&i ty suét sinh |&i trén tdng tai
san, ty suét sinh 10i trén vén chd s& hiru va kha nang tang trwdng. cla doanh nghiép. Két
qué nay phu hop véi giad thuyét rang st dung no' qua cao sé lam cho loi ich cGa no vay vuot
qua chi phi st dung ng, bao gébm chi phi dai dién cGa ng vay va rai ro tai chinh, va do do,
anh hwéng tiéu cwc dén kha nang sinh loi.

CAu trac tai chinh, sw phat trién, doanh nghiép.

This article analyzes the impact of financial structure on the development of small and
medium-sized enterprises (DNN&V) in Vietnam. The article uses a regression model for
panel data with a sample of 319 researched enterprises during the period of 2020-2022. The
results show that the financial structure has an inverse relationship with the return on total
assets, return on equity, and the growth ability of the enterprises. This result is consistent
with the hypothesis that using too much debt will make the benefits of borrowing exceed the
cost of using debt, including the representative cost of borrowing and financial risk, thus
negatively affecting the ability to generate profits.

Financial structure, development, enterprises.

1. GIO1 THIEU

Khu vyc cac doanh nghiép nhé va vua
(DNN&V) dang nhan dugc rat nhiéu sy quan
tdm to cadc nha nghién cuu va quan ly, cac
doanh nghiép nay c6 vai tro rat quan trong ddi
v6i su phat trién kinh té ctia mdi qubc gia. O
mot goc dd nhét dinh, cic doanh nghiép nay la
co s& nén tang nhat dinh dé phat trién doanh
nghi¢p trong tuong lai, 1a dong luc cua tang
truong kinh té. Hién nay, & Vi¢t Nam co6 téi
hon 95% doanh nghi¢p 1a cac doanh nghiép
nhé va vura. Tuy nhién, cadc doanh nghi€p nay

dang gip nhiéu khé khan nhu: trinh d6 chuyén
mon, quan ly kinh doanh kém, cong ngh¢ lac
hau, nguén von han ché va thiéu thong tin.
Nhitng bét loi ndy trd thanh mbi quan tam dbi
v6i cdc nha nghién ciu va duge xem nhu 1a
mot ddi tuong nghién ciru thi vi vé nhitng yéu
td anh huong dén thanh cong cua cac doanh
nghiép nay. Trong thyuc té di c6 mot s6 cac
nghién ctru theo cach tiép can vé chién lugc
kinh doanh, nguén luc hoac kha nang canh
tranh nham giai thich cho cac yéu td anh
huong té1 sy thanh cong cua cac doanh nghiép
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nay, cac nghién ctru ciing cin nhic cic quan
diém dua trén cach tiép can vé nguén luc cho
rang néu doanh nghiép khong bi can trg boi
cac yéu to vé ngudn lyc thi cac dinh hudng
kinh doanh s& dugc hién thuc hoa béng hiéu
sudt va anh huong dén ting truong va phat
trién cua doanh nghiép. Cu thé nhu cac lua
chon vé vén va sir dung vén vay ciing nhu
vbn cha so hitu trong ciu trac tai chinh ban
dau duogc cho 1a thuc su ¢ y nghia dbi véi
hoat dong, nguy co phé san, hiu qua cling
nhu tiém ning mé rong quy moé doanh nghiép.
Vi thé viéc kiém tra liéu cac doanh nghiép
nho va vira néu dat duoc céc loi thé hoac it loi
thé vé nguodn luc tai chinh trong quyét dinh
cAu trac tai chinh ban dau c6 tac dong nhu thé
nao toi sy phat trién xét trén cac khia canh vé
hiéu qua hoat dong kinh doanh, sy ton tai va
tdng trudng la thuc sy c6 y nghia va mang
tinh thuc tién cao.

2. TONG HOP LY THUYET
2.1. Khai quat vé cau truc tai chinh

C6 nhiéu quan niém khac nhau vé mat pham
vi nghién ctru d6i v6i cau trac tai chinh:

Theo Ross, Westerfield va Bradford (2003):
cAu truc tai chinh chinh 13 cau tric vén, 1a ty
1¢ giita von chi s& hitu va ng phai tra chiém
trong tong ngudn von ciia doanh nghiép. Hay
“CAu triic tai chinh ctia doanh nghiép 1a su két
hop gitta viéc st dung vbén no va von chi s¢
hitu theo mot ty 1& nhit dinh dé tai trg cho
hoat dong san xuat kinh doanh cia doanh
nghiép”[11].

Mc Guigan va cong su (2009) cho rang “Cau
tric tai chinh ctia mot doanh nghiép bao gdm
ng ngan han cong voi no trung, dai han, cd
phan vu dii va vén c6 phan thuong duoc ding
dé tai trg cho quyét dinh dau tu & mot doanh
nghiép” [7].

Nha nghién ctru Nguyén Vin Coéng (2010);

Nguyén Ning Phic (2011) cho riang khi
nghién ctru va xem xét cu trac tai chinh can
phai nghién ctru dudi ca hai goc do: “géc do
thir nhét d6 13 cdu trac von cua doanh nghiép
va tht hai d6 1a cdu tric von xét trong mbi
lién hé véi cdu trac tai san cua doanh nghiép”
[2] [3].

2.2. Tac déng cuia cau truc tai chinh dén sy
phat trién cta doanh nghiép

Sy phat trién cta cac doanh nghiép dugc do
ludng boi mot hé théng tong hop céac chi tiéu
danh giad vé két qua hoat dong kinh doanh,
mirc d0 mo rong thi phén, chét lugng ngué)n
nhan lyc cling nhu cac quy trinh quan tri hoat
dong, quan tri chién lugc...tuy nhién trong
nhiéu trudng hop sy phat trién cta cac doanh
nghiép thuong xoay quanh nd luc dat dugc
hiéu qua kinh doanh va ting trudng nhét dinh
dé ton tai va phat trién. Cu thé nhu sau:

2.2.1. Tdc déng cua céu trac tai chinh dén
hiéu qua hoat déng kinh doanh ctua doanh
nghiép

Két qua nghién ctru cua Abor, (2005) [4] cho
thdy trong cdu trac tai chinh thi ng ngin han
chiém 85% téng no vi vay hé s6 no ngén han
va hé sb ng cung tac dong tich cuc va co ¥
nghia thong ké dén hiéu qua kinh doanh.
Trong khi d6 hé sd no dai han tac dong
tiéu cuc va co y nghia thong ké dén hiéu qua
kinh doanh. Nghién ctru ctia Tran Dinh Khoi
Nguyén va Ramachandran, (2006) [12] chi ra
hi€u qua hoat dong kinh doanh c6 mbi quan hé
ty 16 nghich v6i hé s6 ng nhung khong co ¥
nghia thong ké, ciu tric tai chinh co quan hé
tuong hd voi téc do ting truong, quy mod
doanh nghiép.

2.2.2. Téc déng cua cau tric tai chinh dén
sw tang trwong cua doanh nghiép

Ly thuyét vé ciu truc tai chinh dya trén chi
phi nguoi dai dién cho rang khi no déng vai
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tro ky luat véi sy tuy tién ciia nha quan ly thi
cling doéng thoi gdy anh huong bat loi dén
tang truong (Jensen va Meckling,1976) [6].
Nhan dinh nay dugc vién dan boi quan diém
cho ring cac cong ty c6 don bay cao co thé
khoéng c6 kha ning tan dung co hoi phat trién
va cdc doanh nghiép voi cac co hdi tang
truong kém can duoc ngan chan tur viéc thuc
hién cac du 4n chét luong thép. Mot sb céc
nghién ctru ghi nhan tac dong tich cuc ctia don
bay no dén su ting truong cua doanh nghiép
v6i thang do ting truong tinh bang doanh thu
ctia hai nam lién tiép. Nghién ctru ctia Seikh,
N. and Wang, Z, (2013) [9] bang phuwong phap
phan tich tvong quan va phén tich théng ké
nghién ctu mbi quan hé gitra cdu tric tai
chinh téi hi€u qué va kha nang tang truéng
cua cac doanh nghiép do bdi cac chi tiéu la
hiéu qua tai chinh, tbc do ting truong, doanh
thu. Két qua chi ra rang cdu tric tai chinh co
mdi quan hé ciing chiéu véi hiéu qua tai chinh
va téc do tang truong, trong khi d6 hé sb ng
trén vén chu so hiru lai ¢6 mdi quan nguogc
chiéu vé6i doanh thu.

2.2.3. Tdc déng cua céu trac tai chinh dén
sw tén tai cia doanh nghiép

Mot sd cac nghién ctru khang dinh méi quan
hé gitra cu trac tai chinh va sy ton tai cua
doanh nghiép nhung khong thdng nhét vé xu
huéng tac dong: theo quan diém cia Cressy,
(1996) [5] cho ring viéc cac ngan hang cho
cac doanh nghiép vay von khoéng anh hudng

dén sy ton tai cia cac doanh nghiép hay néu
cac ngan hang khong cho vay vén ciing khong
phai 13 1y do khién cho cac doanh nghiép pha
san, cung quan diém nay Robb va Robison,
(2010) [10] da nhan dinh trong nghién cuu
ctia minh ring trong quyét dinh vé ciu truc tai
chinh ciia doanh nghiép co cdu von nghiéng
vé kénh tin dung chinh théng thi c¢6 kha ning
thanh cong 16n hon, nghién ctru nay chi ra vai
trd cta ngan hang véi tu cach ngudn vay
chinh thong. Nhu viy, ca 1y thuyét ciing nhu
nghién ctru thuc nghiém déu cho thiy su phat
trién cta cac doanh nghiép chiu anh hudng
clia cac nhan té thudc ciu trac tai chinh. Day
chinh 14 co s& quan trong dé bai viét dé xuat
mo hinh nghién ciru vé tac dong ciia cau triic
tai chinh t&i su phat trién - nghién ciu cac
doanh nghiép nho va vira niém yét trén thi
truong chung khoan Viét Nam.

3. PHWONG PHAP NGHIEN CUU
3.1. M6 hinh nghién ciru

Cin cr vao 1y thuyét va ké thira tir mot sd tac
gia nghién ctru vé ciu truc tai chinh va sy phat
trién ctia doanh nghiép nhu: Abor, (2005) [4];
Tran Pinh Khoi Nguyén va Ramachandran,
(2006) [12]; Seikh, N. Va Wang, Z, (2013)
[9]; Cressy, (1996) [5]; Robison, (2010) [10];
Mo hinh téng quat tac dong cia cu truc tai
chinh dén sy phat trién cua cac doanh nghiép

nho va vira ¢ Viét Nam nhu sau:

Bang 1. Phwong trinh héi quy

Phwong trinh Bién doc 1ap | Bién phu thudc | Bién kiém soat
ROA = B0 + Bl x LE + B2 x SLE + B3xLEV + B4 x | ROA LE, SLE, LEV | SIZE, TANG
SIZE + B5 x TANG
ROE = B0 + Bl x LE + B2 x SLE + B3 x LEV + 4 x | ROE LE, SLE, LEV | SIZE, TANG
SIZE + B5 x TANG
GROWTH = 0 + B1 x LE + B2 x SLE + B3 x LEV + | GRO LE, SLE, LEV | SIZE, TANG
B4 x SIZE + B5 x TANG

Nguon: Tong hop ciia tic gid
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Bang 2. Mé ta cac bién trong mé hinh

Ky hi¢u Tén céc bién va thang do Ky vong twong quan
Bién phu thudc
ROA Ty sudt sinh 10i tai san (ROA) = Loi nhuan sau thué/Tong tai san binh
quan
ROE Ty suét sinh 16i vn chi s¢ hitu (ROE) = Loi nhuan sau thué/Vén chu s¢
hitu binh quén
GROWTH | Tang truong doanh thu= Dthu ndm t/ Dthu ndm t-1;
Bién déc lip
LE Heé s6 no = Tdng no/ tong tai san
SLE Hé s6 ng ngén han = Téng ng ngz“in han/ Téng tai san
LEV Heé sb no dai han = Tong no dai han/ Téng tai san
Bién kiém sodt
SIZE Quy mé doanh nghiép do bang Logarit tu nhién cia  tong tai san i nim t +
TANG C{iu tric tai san do ludng bang mirc d6 dau tu tai san ¢d dinh= TSCPH/ _
Tong tai san
Nguon: Tong hop ciia tac gid
———— ———— — — — N g L
. L , T duoc thu thap 1a sé liéu thu cip duoc tac gia
| CAU TRUC TAI CHINH L T =
| thu thap tr cac bao cdo tai chinh da qua kiém
I toan cua 319 doanh nghiép nghién ctru trong
L SLE LEV | © ¢ .. o
I cac linh vuc va tai cac website cua cac co
— — — — — —_—— ] quan nha nudc Viét Nam trong khoang thoi
gian tir nam 2020-2022 [1], cac dir liu da qua
tong hop, xu 1y va thiét ké bang phan mém
) . Excel. Véi dir lidu nay, bai viét sir dung phan
SU PHAT TRIEN CUA . . T T
DOANH NGHIEP mém Stata dé thuc hién hoi quy va céac kieém
dinh can thiét.
HQHDKD GROWTH . " . .
Q 4. KET QUA NGHIEN c(rU
4.1. Théng ké mé ta va ma tran twong quan
/’\ gitra cac bién nghién ctru
s r=>
I I -
I SIZE TANG 1 Ténbién | Giatri | Gidtri Gidtri | Py léch
: : nhé nhat | 16n nhat | trung binh | chuan
LE 0,35 0,71 0,56 0,34
Hinh 1. Sor d0 m6 hinh nghién ctru SLE 0.17 0,79 0.30 0,49
Nguon: Pé xudt cua tic gia | LEV 0.22 0.57 035 0,52
3.2. Di¥ liéu nghién ctru va phwong phap | ROA 0,04 0,14 0,05 0.13
nghién clru ROE -0,07 0,26 0,12 0,17
GRO -0,15 1,8 0,56 23,49

Dt liéu vé céc bién trong md hinh nghién ctru
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Nguon: Két qua phan tich tir phan mém

Ténbién | Gidtri | Gidtri | Gidtri | Djléch
nhé nhét | 16n nhét | trung binh | chuén STATA
SIZE 0,52 17,5 14,7 3,1
TANG 0,012 1,00 0,45 0,22 4.1. Ma tran hé sé twong quan
Bang 4. Ma tran hé s6 twong quan
LE SLE LEV ROA ROE GRO SIZE TA
LE 1
SLE 0.712 1
LEV 0.805 0.62
ROA -0.36 -0.29 -0.22 1
ROE -0.45 -0.37 —-0.28 0.42
GRO —0.18 -0.23 -0.31 —-0.039 —0.028
SIZE -0.27 -0.19 —0.14 0.032 0.04 —0.06 1
TA -0.017 -0.013 -0.012 -0.12 -0.24 -0.16 0.05 1

4.2. Két qua hoi quy

4.2.1. Két qua hoi quy theo phwong phéap
binh phwong nhé nhat OLS

Két qua hdi quy cho thdy: Hoi quy OLS duogc
thuc hién gitp danh gid so bd tdc dong cua
cAu trac tai chinh 1én hiéu qua hoat dong va
kha ning ting truong ciia DN. Dong thoi
nghién ctru ciing thyc hién kiém tra cic gia
dinh co ban vé hdi quy. Két qua cho thdy mé
hinh khéng xdy ra hién tuong da cong tuyén.
Tuy nhién kiém dinh Breusch-Pagan vai két
qua chi2(1) = 4,82, Prob>chi2 = 0,027<0,05,
cho thdy ton tai van dé phuong sai sai sb thay
d6i 1am cho két qua OLS khong con 1a udc
luong hiéu qua. Pé khic phuc van dé nay,
nghién ctru udc lugng OLS véi tuy chon
robust diéu chinh cac sai s6 chuan trong mé
hinh. Két qua u6c luong duoc trinh bay trong
bang 5.

M6 hinh nghién cuu gidi thich dugc trong

Nguon: Két qua phan tich tir phan mém STATA

khoang gan 45% bién dong ciia ROA, ROE,
GROWTH tir cac bién doc 1ap trong mé hinh.
Trong d6 két qua ban dau chi ra ring mdi
quan hé cta ciu tric tai chinh va sy phat trién
clia cac DNN&V thé hién qua céc chi tiéu
danh gia hi¢u qua hoat dong kinh doanh va
kha niing ting trudng trong mau nghién ctru 1a
tiéu cuc. Mic du két qua hoi quy OLS nay da
gitip nhan dién anh hudéng cta ciu trac tai
chinh d&én su phat trién cia cac DNN&V.
Song mo hinh nay c6 mét s6 han ché co ban
vi khong tinh dén céac tac dong theo thoi gian
hay khac bi¢t mang tinh ddc trung cua céc
quan sat trong mo hinh. Bén canh d6 nguy co
vi pham gia dinh hdi quy ciing 1a mot han ché
cin ban c6 thé xay ra lam cho u6c lugng OLS
khong con la udc luong hiéu qua, cling nhu
cac kiém dinh vé hé sd hdi quy ciing khong
con dang tin cdy. Do d6 nghién ctru tac dong
ctia ciu tric tai chinh dén hiéu qua hoat dong
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kinh doanh va kha nang tiang truong cua cac
DN duoc thyc hién hdi quy theo dit liéu méang

(panel data) vdoi lga chon mé hinh cac tac

dong ¢b dinh (FEM) hodc cac tac dong ngﬁu
nhién (REM) nham han ché nhimg nguy co ¢
thé xay ra tir phuong phap hodi quy OLS.

Bang 5. Két quia hdi quy OLS vé tac déng cua cau tric tai chinh téi sw phat trién cia DNN&V

LE SLE LEV SIZE TANG
ROA Coef -0,143 -0,109 -0,152 0,003 -0,007
Std.Err 0,062 0,007 0,000 0,02 0,003
t —-13,27 —-6,82 -9,32 1,66 -0,69
P>[t| 0,00 0,00 0,00 0,00 0,00
Prob> F
R-squarer : 0.4560
ROE Coef -0,734 —-0,544 -0,767 —-0,003 0,048
Std.Err 0,057 0,048 0,073 0,066 0,039
t -35,06 -12,35 -22.38 -1,00 1,48
P>[t| 0,00 0,00 0,00 0,00 0,00

4.2.2. Két qua hoi quy tac dong ngau nhién
(REM) va cac tac dong co dinh (FEM)
Nghién ctru thyc hién kiém dinh Lagrangian
dé lua chon gitra Pool OLS va REM. Véi
Chi2(01) = 143,8 ; Prob>chi2=0,000, két qua
ing ho md hinh tic dong ngiu nhién phu hop
hon Pool OLS. Tiép d6 kiém dinh Hausman
vé su khéc biét gitra hai mo hinh cac tdc dong
¢ dinh (FEM) va mé hinh céc tac dong ngau
nhién (REM) cho thdy mé hinh cac tac dong
¢ dinh phu hop hon véi dir liéu nghién ctru
boi cac dic diém cd dinh co su thay ddi theo
thoi gian. Vo1 P-value<0,05 chép nhan Hj.
Khi d6 cac sai sd twong quan véi cac bién doc
1ap trong mo hinh va str dung moé hinh céc tac
dong ¢ dinh sé& hiéu qua hon.

Véi p-value bang 0,0356 nho hon 0,05 nhu
két qua bang 6 cho thdy mé hinh FEM phu
hop hon REM.

Nguon: Két qua phan tich tir phan mém STATA

Bang 6. Kiém dinh Hausman

Test: Ho: difference in coefficients not systematic

Chi2 (6) = (b-B) ' [ (V_b-V_B) " (-1)] (b-B)
= 13.25

Prob>chi 2 =0.0356

Nguon: Két qua phan tich tir phan mém STATA

Mo hinh céc tac dong cd dinh ciing cho thay
mbi quan hé nhat quan vé anh hudng cua céu
tric tai chinh t&1 hiéu qua hoat dong kinh
doanh va kha nang tang truong cua cac DN
nghién ciru. Tuy nhién dé c6 thé két luan cu
thé vé tac dong nay nghién ctru tiép tuc thuc
hién cac kiém tra can thiét ddi véi cac gia
dinh hoi quy vé hién tuong da cong tuyén,
phuong sai sai sb thay ddi va hién tuong tu
twong quan mot cach chi tiét dé dam bao ude
lugng dugc thuc hién 1a khong chénh va hi¢u
qua trong diéu kién toi wu nhit co thé trén
mAu nghién ctru: Pau tién, mo hinh khong vi
pham gia dinh da cong tuyén. Cac bién doc
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1ap trong md hinh khong xdy ra hién tuong co6
mbi quan hé twong quan véi nhau din dén
viéc lam mét ¥ nghia cta cac bién trong mod
hinh hodc lam cho m6 hinh khong udc lugng
duge. Két luan nay duoc hd tro boi viée kiém
tra sy nhit quan vé ddu cua hé sd trong quan
voi dau cta hé sb hoi quy, bén canh do VIF
ctia ham hdi quy déu nhé hon 5 véi trung binh
2.64. Do vay, c6 thé két luan mo hinh khong
c6 hién tugng da cong tuyén; Tht hai, dé
kiém tra gia thuyét hién tugng tu twong quan,
mo hinh thuc hién kiém dinh Woolridge test,
két qua cho thay xuat hién hién tuong tu
tuong quan bac nhat

Woolridge test for autocorrelation in panel data
HO: no first-order autocorrelation

F(1, 286)=4.167

Prob>F = 0.0412

Thir ba, khi xay ra van dé phuong sai sai s6
thay doi, wéc luong OLS c6 dugc khong con
dam bao 1a udc luong hiéu qua. Pong thoi cac
kiém dinh vé hé s6 héi quy dugc tinh toan
trén gia dinh phuong sai sai s6 khong doi
khong con dang tin cdy. Str dung kiém dinh
Wald (khong bac bo HO) cho thdy mé hinh vi
pham gia dinh vé hién twong phuong sai sai
s6 thay doi.

Véi két qua cubi cung thu nhan tir bang 7
cho thdy viéc gia ting mirc ng c6 tic dong
tiéu cuc dén hiéu qua hoat dong kinh doanh
va kha nang tang truong cua cic DNN&V.
Mdi quan hé nay 13 nhat quan va c6 y nghia
thong ké tai mic 5%. V& mat ¥ nghia két qua
nghién ciru cho hay rang néu trung binh hé sd
no ting 1% lién quan dén viéc ROA s& giam

0,023%; ROE s¢ giam 0,31% va GROWTH
s& giam 0,035%; cac tdc dong tuong Ung véi
cac ty 1€ no ngén han va no¢ dai han trén téng
ngudn vén: nhu SLE ting 1% twong ng vai
ROA giam 0,083%; ROE giam 0,14%; va
GROWTH giam 0,026%; hay LEV tang 1%
tuong tng ROA giam 0,084%; ROE giam
0,149% va GROWTH giam 0,041%. Hé sd
tac dong khong 16n, tuy nhién véi hiéu qua
hoat dong duogc bdo cdo khong cao cua cac
DNN&V thi c¢6 thé thidy dugc mic d6 anh
huong nay 1a dang ké. D6i véi cac bién kiém
soat nhu SIZE c6 anh hudng thuan chiéu va
TANG c¢6 anh hudng nguoc chiéu voi ca ROA,
ROE va GROWTH phu hop voi hau hét cac
nghién ctru dugc thyc hién véi cung ndi dung
nghién ctru. Tong hop cac két qua udc luong
cac md hinh hoéi quy dugc trinh bay tai bang 8

Két qua tai bang 8 va 9, trong cot (1), (2) va
(3) ciia bang, md hinh hdi quy binh phuong
nho nhat (Pooled OLS) cho thay rang céc bién
cAu trac tai chinh ¢6 anh huéng nguoc chiéu
dén bién ROA, ROE va anh huong thuin dén
bién GROWTH véi muc y nghia 1%. Két qua
ciia md hinh c6 thé bi tac dong cua cac nhan
t6 thudc dic thi cong ty khong quan sat duoc,
khong hodc it thay doi theo thoi gian. Chinh
vi vay, tac gid thuc hién mo hinh vdi viée
kiém soat thém anh huong ¢ dinh ciia cong
ty trong cot (4), (5) va (6) voi cac bién ciu
tric tai chinh va cac bién kiém soat. Két qua
cho thay hé sé udc lugng cua bién tong no, ty
s6 ng dai han va ty s6 no ngén han van am, va
¢6 ¥ nghia théng ké ddi véi bién hiéu qua hoat
dong kinh doanh va kha nang tang trudng.

Bang 7. M6 hinh wéc lwong cac tac dong cd dinh anh hwéng cta ciu tric tai chinh
t&i sw phat trién cua cac DNN&V

LE SLE LEV SIZE TANG
ROA | Coef -0,023 -0,083 -0,084 0,024 —0,006
Std.Err 0,034 0,013 0,000 0,013 0,05
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LE SLE LEV SIZE TANG
t -1,02 -2,95 -2,95 —-2,65 0,25
P>t 0,00 0,00 0,00 0,00 0,00
Prob>F; R-squarer: Within 24,66
ROE Coef -0,31 —-0,14 0,149 0,016 0,14
Std.Err 0,067 0,088 0,042 0,045 0,057
t —4,57 -0,22 -2,08 1,02 -3,36
P>t 0,00 0,00 0,00 0,00 0,00
Prob>F; R-squarer : Within 30.77
GRO Coef —-0,035 —-0,026 —-0,041 0,005 0,016
Std.Err 0,003 0,0041 0,0451 0,003 0,048
t -8,23 —4,66 -3,69 4,23 6,17
P>|t| 0,00 0,00 0,00 0,00 0,00
Prob>F; R-squarer: Within 28,89

Nguon: Két qua phan tich tir phan mém STATA

Bang 8. Téng hop cac mé hinh tac dong ctia cau tric tai chinh té&i sw phat trién cia cac DNN&V

OLS
(1) @) 3)
ROA ROE GRO

LE -0,143%%* (-13,27) -0,734%%* (-35,06) 0,017* (7,73)
SLE - 0,109%** (-6,82) -0,544%%* (-12,35) 0,013%* (6,32)
LEV -0,152%%* (-9,32) -0,767%%* (-22,38) 0,011 (4,78)
SIZE 0,003* (1,66) -0,003 (-1,00) 0,0085 (5,63)
TANG -0,007* (-0,69) -0,048* (1,48) 0,009 (7,71)
const 0,151 %% 0,872%** 0,00627%**

Nguon: Két qua phan tich tir phan mém STATA

Bang 9. Téng hop cac mé hinh tac déng cuia cau tric tai chinh téi sw phat trién cia cac DNN&V

FEM
“4) (5) (6)
ROA ROE GRO
LE -0,023 *** (-1,02) -0,231%%* (-4,57) -0,035%* (-8,23)
SLE -0,083**%* (-2,95) 0,014 *** (-0,22) -0,026** (-4,66)
LEV -0,084%**%* (-2,95) -0,149%%* * (-2,08) -0,041%* (-3,69)
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FEM
4) (5) (6)
ROA ROE GRO
SIZE 0,024%* (2,65) 0,016%* (1,02) 0,005%* (4,23)
TANG -0,006 (-0,25) -0,14 (-3,36) 0,016 (6,17)
const 0,07 0,355%%* 0,022%%*

Trong cdt (1), (2) va (3) cua bang, tac gia su
dung md hinh héi quy binh phuong nho nhét
(Pooled OLS) véi cac bién ciu truc tai chinh
LE, SLE, LEV va céc bién kiém soat. Nhat
quan véi gia thuyét, cac bién cdu tric tai
chinh c6 tdc dong nghich dén hiéu qua hoat
dong kinh doanh va tic dong thuan dén bién
kha nang tang truong ctia doanh nghiép. Udc
luong hé sb cua bién ty s6 no 1a —0.143
(t-stat=—13,27) ddi v6i bién ROA, va —0.734
(t-stat=—35.06) d6i v6i bién ROE, va 0,017
(t-stat=7.73) d6i v6i bién GROWTH. Trong
cot (4), (5) va (6) cua bang, tac gia st dung
mo hinh anh hudng ¢ dinh (FEM) véi cac

Nguon: Két qua phan tich tir phan mém STATA
bién ciu trac tai chinh LE, SLE, LEV va céc
bién kiém soat. Két qua cho thdy hé sd udc
luong cta céac bién céu truc tai chinh LE, SLE,
LEV vin am va c6 ¥ nghia théng ké dbi voi
bién ROA, ROE va ca bién GROWTH.

5. KET LUAN VAHAM Y

5.1. Két luan

Duya vio két qua ctia md hinh hoi quy, nghién
clru tim thiy sy tic dong c6 ¥ nghia cia cau
trac tai chinh toi su phat trién coa cac
DNN&V. Tt ca két qua déu cé y nghia thong

ké véi muc y nghia 1%.

Bang 10. Téng hop két qua

Bién doe lap | G thuyét | Bli‘(:‘" thuge | Mic dd phi o v
LE + - - - Sai

SLE + - - - Sai

LEV + - - - Sai

SIZE + + + + Pung

TAN - K Sai

5.2. Cac ham y chinh sach va quan tri

Két qua nghién ctru cung cap mdt s6 ham y
nhu sau:

» Pdi vai cae nha hoach dinh chinh sach: cac
nha hoach dinh chinh sach can c6 su nhin
nhan va danh gid ding din vé cdu tric tai
chinh doanh nghi€p, qua d6 cac nha hoach

Nguon : Téng hop ciia tdc gia
dinh m&i c6 thé xdy dung cac chinh sach phu
hop dé khuyén khich cac doanh nghiép trén
thi truong ching khoan Viét Nam phat trién.

= DPbi v6i doanh nghiép cin c6 su két hop
can d6i gitta ty s6 no ngdn han va ty sé no dai
han dé tranh ap luc thanh todn, dam bao kha
nang thanh khodn, gidm rui ro cho doanh
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nghiép, ting hiéu qua sir dung don bay tai  co sy két hop giita ng va von chu sé hitu dé

chinh, gép phan ning cao kha ning sinh lgi ~ dam bao murc an toan ciing nhu cai thién kha

ctia doanh nghiép. Ngoai ra, doanh nghiép cdn  ning sinh lgi doanh nghiép.
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Tém tat:

T khoéa:

Abstract:

NGHIEN CU'U SU’ HAI LONG CUA DU KHACH
VE DU LICH VAN HOA TAI TiNH NAM PINH

RESEARCH OF TRAVELERS' SATISFACTION
CULTURAL TOURISM IN NAM DINH PROVINCE

P4 Thi Huong
Khoa Quan tri va Marketing, Truong Dai hoc Kinh té - Ky thugt Cong nghiép
Dén Toa soan ngay 15/05/2023, chap nhan ding ngay 23/06/2023

Phat trién sdn pham du lich v&n héa la mét trong nhirng chi trwong cta phét trién du lich
tinh Nam Dinh. Bai bdo nay nham muc dich nghién ctru vé sw hai ldng ctia du khach vé du
lich van héa cta tinh Nam Dinh. Két qua nghién clru cho thay sy hai long ctia khach du lich
tai cac diém du lich van hoa tinh Nam Binh cé 6 nhan t6 tac dodng, do la: Tai nguyén van hoa;
An ninh trat tw va sw an toan; Méi triedng tw nhién; Dich vu gidi tri, mua sdm; Co s& ha tang;
Gia ca. Trén co s& nghién clru, tac gid dwa ra mot s gidi phap nham nang cao sw hai long
clia du khach vé du lich van hoa tai tinh Nam Binh.

Sw hai long, khach du lich, du lich van hoéa, tinh Nam Dinh.

Developing cultural tourism products is one of the policies of tourism development in Nam
Dinh province. This paper aims to research on tourist satisfaction about cultural tourism in
Nam Dinh province. The research results show that the satisfaction of tourists at cultural
tourist sites in Nam Dinh province has 6 factors, which are factors: Cultural resources;
security and safety; Natural environment; Entertainment and shopping services;
Infrastructure; Prices. On the basis of the research, the author offers a number of solutions
to improve tourist satisfaction about cultural tourism in Nam Dinh province.

Keywords:

1. MG PAU

Hién nay du lich van héa dang duoc coi la
loai hinh du lich mang lai nhiéu loi ich, vira
c6 loi ich phét trién kinh té vira c6 loi ich vé
gido duc, nhan van, gin gitr nét van hoa ban
sic dan toc, ving mién. Theo Danh muc kiém
ké, tinh dén 31/12/2022, Nam Dinh c6 1348
di tich lich su van hda, trong d6 c6 2 di tich
Qudc gia dic biét (khu di tich Bén Tran - chua
Ph6 Minh, chiia Keo Hanh Thién), 87 di tich
cap Quéc gia, 319 di tich cap tinh. Nhiéu quan
thé di tich c6 gi tri lich str, van héa va kién
trdc c6 sic hap din, thu hat khach du lich
trong va ngoai nude nhu: quan thé di tich vin
héa Tran, Phu Day, Nha luu niém C6 Tong Bi

Satisfaction, tourists, cultural tourism, Nam Dinh province.

thu Truong Chinh, Chua C6 L&, Chua Keo
Hanh Thién, Cau Ngéi, Chua Luong... Ngoai
ra, hang nam, trén dia ban tinh Nam Dinh,
hang tram 1& hoi truyén thong dugc to chic
vao dip dau xuan, cudi thu. Cac I hoi truyen
thdng trong tinh thu hat nhiéu nguoi tham dy
nhu: Hoi cho Viéng Xuan, 18 hoi DBén Tran, 1&
hoi Pha Day, 18 hoi chia Keo Hanh Thién,
chia C6 L& va nhiéu 18 hoi tai cac lang nghé
truyén théng: Vi Khé, Téng Xa, La Xuyén
[1]... Phét trién san pham du lich vin héa 1a
mét trong nhing chu truong phaét trién du lich
cia tinh Nam Dinh. Dé phét trién duoc san
pham du lich vin héa thi du khach khi dén du
lich phai hai 1ong va san pham nay phai luu
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lai dugc nhitng ddu an tét dep trong long du
khach. Viéc nghién ctu cac nhan té tac dong
dén sy hai 1ong ciia du khach co ¥ nghia quan
trong v6i su phat trién san phiam du lich vin
héa tai Nam Dinh.

2.CO SO LY LUAN CUA NGHIEN CclU

2.1. Co s& ly luan vé hai long va sw hai
long cua khéch du lich

Theo ly thuyét cua Té chac Du lich thé gioi
(UNWTO), san pham du lich duoc ciu thanh
tir ba yéu té chinh: tai nguyén du lich (gom
nhitng canh quan thién nhién dep noi tiéng,
cac ky quan, cac di san van hoda, cac di tich
lich sr mang dam nét dac sic vian hoa cua cac
quéc gia, cac vlng...), co s& du lich (gom
mang luéi co sé luu tri1, dn udng, phuong tién
van chuyén, tién nghi phuc vu nhu cau caa du
khéch) va dich vu du lich (b6 phan nay la hat
nhan caa san pham du lich. Muc chi tiéu cua
du khach phu thudc nhiéu vao cac loai dich vu
ma nha kinh doanh du lich cung cap. Dich vu
du lich 1a sy lién két giita cac dich vu don 1¢
nén can su phdi hop hai hoa, dong bo [2].

T6 chic Du lich Thé giéi (World Tourism
Organization) dinh nghia khach du lich nhu
nhitng ngudi “di du lich dén va ¢ lai nhitng
noi bén ngoai noi cu tri thuong xuyén cua ho
trong hon 24 gio va khong qua mot nam lién
tiép cho giai trf, kinh doanh va cac muc dich
khac khong lién quan dén nhiing nhan vién
huéng dan vién du lich cua t6 chic thuc hién
viéc du lich do” [2].

Theo Khoan 2, Biéu 3, Chuong 1 Luat Du
lich s6 09/2017/QH14 ngay 19/6/2017, khach
du lich 1a ngudi di du lich hogc két hop di du
lich, trir truong hop di hoc, lam viéc hoac
hanh nghé dé nhan thu nhap & noi dén [3].

Smith (2009), cho rang du lich van héa 1a su
tuong tac cua du khach vai van hoa va cong
ddng mot cach chu dong hoic thu dong cach,

dé ho c6 dugc nhitng trai nghiém méi trong
gido duc, sang tao hodc/va giai tri. Tai diéu 17
cua Luat Du lich ciing da dinh nghia “Du lich
van héa 1a loai hinh du lich duoc phat trién
trén co s¢ khai thac gia tri vin hoa, gop phan
bao ton va phat huy gia tri van hoa truyén
thdng, t6n vinh gia tri van héa méi cua nhan
loai.” [3].

Theo Kotler va Keller (2006), su hai long la
murc d6 cua trang thai cam giac cia mot nguoi
bit ngudn tir viéc so sanh nhan thiec vé mot
san pham so voi mong doi cua ngudi d6. Theo
do, su hai 1ong c6 ba cip d6 sau: Néu nhan
thuc cua khach hang nho hon ky vong thi
khach hang cam nhan khdng théa man, Néu
nhan thic bang ky vong thi khach hang cam
nhan thoa man, Néu nhan thic Ion hon ky
vong thi khach hang cam nhan la thoa man
hodc thich thd [4].

Ly thuyét dugc phat trién bai Oliver (1980) va
duoc ding dé nghién cau sy hai long cua
khach hang di vai chat lugng cua céc dich vu
hay san pham ciia mét to chuc. Ly thuyét do
bao gom hai qué trinh nho c6 tac dong doc lap
dén su hai long cua khach hang: Ky vong vé
dich vu trudc khi mua va cam nhan vé dich vu
sau khi da trai nghiém [5].

Parasuraman et al (1994) cho rang: “su hai
Iong la sy so s&nh cua nhitng ky vong véi
nhiing trai nghiém”. Jain (2004) cho rang: “su
hai long cua khach hang la trang thai tam ly
ma khéch hang cam nhan vé mét cong ty (t6
chuc) khi nhitng ky vong cua ho dugc thoa
méan hoac la théa man vuot qua su mong doi
thng qua tiéu ding san pham hoic dich vu”.

NGi tom lai, s hai long cua khach du lich vé
du lich van héa tai mét dia diém cu thé cé thé
diroc hiéu 1a mét si phan hoi mang tinh tich
cuc hogc la toan bg cam nhdn cua du khach
doi Vi CAc gid tri van héa ma diém dén dem
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lai trén co so so sanh giira sy cam nhgn sau
chuyén di véi mong doi truede do.

2.2. M6 hinh nghién clru va gia thiét nghién
cwu

Nghién ctu caa Abraham va cong su (1978)
da sir dung thang do Likert 5 mtc do dé tién
hanh nghién cuu vai 32 tiéu chi dugc dua ra.
Qua phwong phéap phan tich yéu t6 tir 32 tiéu
chi, céc tac gia di xac dinh duoc 8 yéu tb cua
diém dén anh huong dén sy hai long cua du
khéch bao gom: (i) muc d6 thuong mai hoa;
(i) modi truong; (iii) co so vat chat khu cam
trai; (iv) co s& luu tr; (v) chi phi; (vi) co hoi
du lich bién; (vii) su hiéu khach; (viii) co s&
an udng [6].

Nghién ciru Sy hai long vé ky nghi ¢ Varadero,
Cuba (John va cong su 1998) dua ra cac yéu
t6 ctia diém dén ¢ anh huéng dén sy hai long
cia khach du lich bao gom: (i) tai nguyén
thién nhién va diéu kién vat chat; (ii) moi
truong; (iii) cac dich vu an udng - tham quan -
giai tri - mua sam; (iv) chd &; (v) chuyén tién;
(vi) di san va van hoa [7].

Lé Thi Tuyét va cong su (2014) da thyuc hién
nghién ctru su hai long cua du khach tai Lang
co6 Puong Lam. Cac yéu té dugc dua vao
nghién ctu tac dong dén sy hai long cua du
khach, do la: Moi truong tham quan, Gia ca
dich vy, Vin héa, Co so vat chat, Cac nghé
truyén thong, Cac 18 hoi truyén thong va Am
thuc [8].

Phan Viét Pua (2017) qua nghién ctru cua
minh vé Panh gia sy hai long cia khach du
lich vé du lich van hoa tinh Bac Liéu cho thay
c6 7 yéu t6 tac dong tich cuc dén su hai long
cua khach du lich vé du lich vian hoéa tinh Bac
Liéu la: (i) tai nguyén du lich van hoa; (ii) co
s& ha tang; (iii) co so vat chat ky thuat;
(iv) huéng dan vién du lich tai diém; (v) an
ninh, an toan; (vi) gia ca dich vu; (vii) dich vu
bé sung [9].

Mb hinh nghién ciéu dé xuit

Trén co s¢ tham khao md hinh nghién cau va
cac thang do dé do luong sy hai long cua du
khach d6i véi hoat dong du lich néi chung va
hoat dong du lich vin héa néi riéng caa nhiéu
tac gia trong va ngoai nudc. M6 hinh gia dinh
c4c nhan t6 anh huong toi sy hai 1ong cua du
khach d6i vé6i du lich van héa tai tinh Nam
Pinh bao gém: (1) Tai nguyén vin hoa; (2) An
ninh trat tu va su an toan; (3) Méi truong tu
nhién; (4) Dich vu giai tri, mua sam; (5) Co s&
ha tang; (6) Gia ca.

Mai truong tu
nhién

Tai nguyén du
lich van hoa

An ninh trat try

! ! Su hai long
va Sy an toan cua du
. — khach
Dich vu giai tri,
mua sam
Co s6 ha tﬁng
Dic diém

Gia ca cua du khach

Hinh 1. Md hinh nghién ciru dé xuét
(Nguén: Taong hop cua tac gia)
Gia thiét nghién ciru
Gid thiét H1: Moi truong ty nhién anh huong
thuan chiéu dén su hai long cua du khach.
Moi truong tu nhién trong hoat dong du lich
bao gom: Méi trudng dia chat, Méi trudng
nudc; Moi treong khong khi ¢c6 mac do 6
nhiém khong khi, mic do thuan lgi va thich
hop cua thoi tiét va khi hau déi voi viéc t6
chic cac hoat dong du lich, nghi dudng phuc
hoi stuc khoe ciia du khach; Mai truong sinh
hoc co tinh da dang sinh hoc, canh quan ring
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tao hap dan ddi véi du khach [3]. Méi truong
tu nhién thuan loi cho viéc du lich thi mic do
hai long caa du khach cang cao.

Gidg thiét H2: Tai nguyén vin hoa c6 anh
huong thuan chiéu dén su hai long cua du
khach.

Tai nguyén du lich vin hoa bao gom di tich
lich sir - van hoa, di tich cach mang, khao cd,
kién trc; gié tri van hoa truyén thong, 18 hoi,
van nghé dan gian va cac gia tri van hoa khac;
cong trinh lao dong séng tao cua con ngudi €O
thé duogc sir dung cho muc dich du lich [3].
C4c gia tri van hoa va cong trinh van hoa cang
duoc bao ton tét thi su hai long cua du khach
cang cao.

Gid thiét H3: An ninh trat ty va sy an toan co
anh huéng thuan chiéu téi sy hai 1ong cua du
khach.

Van dé an ninh trat tu va su an toan cho khach
du lich thé hién 1a to chuc, c& nhan quan ly
khu du lich, diém du lich c6 bién phap phong,
tranh rai ro va to chirc b phan bao veé, cau hd,
ciru nan cho khach du lich. C6 trach nhiém
canh bao nguy co gy nguy hiém cho khach
du lich; théng béo, chi dan kip thoi cho khach
du lich trong trudng hop khan cip; ap dung
bién phép can thiét, phdi hop véi co quan, t6
chirc, c& nhén c¢6 lién quan trong viéc ctiru hg,
ctru nan cho khach du lich. Cé canh bao, chi
dan vé diéu kien khi hau, thoi tiét, suc khoe
va céc yéu tb lién quan khi cung cap cac san
pham du lich c6 nguy co anh hudng dén tinh
mang, sutc khoe cua khach du lich. Co phuong
an cau ho, ctu nan; bd tri luc luong cau ho
khéch du lich va can thiép, xt ly, ung ctu kip
thoi céc su ¢, tai nan, rai ro xay ra; duy tri,
bao dam thong tin lién lac vai khach du lich
trong sudt thoi gian cung cip san pham [3].
Néu van dé an tin, trat tuy va sy an toan cho du
khach duoc dam bao cang tdt thi du khach

cang hai long.

Gid thiét H4: Dich vu giai trf, mua sim c6
anh huong thuan chiéu téi su hai 1ong caa du
khéach.

Cac dich vu giai tri d6 1a diéu kién du dé tang
tinh hap din cua diém dén du lich. Bao gém
nhitng san pham phuc vu vui choi, giai tri cua
du khach nhu céc khu tro choi, cong vién,
cudc séng vé dém, khu giai tri thé thao... Mua
sam bao gdm cac trung tdm thuong mai, cira
hang dic san, ctra hang dd ¢, cho troi hodc
cho via he, cac khu mua sam dic san ving
mién, cac khu ban d6 luu niém dic trung ving
mién. Dich vu giai tri, mua sdm c6 tac dong
tich cuc dén su hai 1ong caa du khach.

Gid thiét H5: Co so ha ting c6 anh huong
thuan chiéu toi sy hai long cua du khéch.

Co s6 ha tang caa hoat dong du lich bao gom
toan bo cac phwong tién vat chat tham gia vao
viéc tao ra va thuc hién dich vu du lich nham
thoa man moi nhu cau cua khach du lich. Co
s& ha tang du lich gdm: hé théng luu tra, phuc
vu an udng, hé thdng van chuyén, thdng tin
lién lac... Co s& ha tang phuc vu du lich cang
dugc trang bi tét thi sy hai 1ong caa du khach
cang tang.

Gid thiét H6: Gia ca dich vu c6 anh huong
nghich téi sy hai long caa du khach.

Gia ca cac san pham phuc vu hoat dong du
lich 1a yéu t6 tac dong truc tiép toi khach du
lich. Gia ca dich vu du lich thuong bao gom
cac chi phi ma khach du lich phai chi tra nhu:
chi phi di lai, an &, luu trG, mua cac d6 luu
niém, chi phi huéng dan vién, chi phi vao
tham quan cac khu du lich. Néu muc chi phi,
gia ca dich vu du lich hgp ly sé tao ra su hai
long cho khéach du lich.

Ngoai nhiing yéu t6 tic dong bén ngoai thi
nhitng yéu té vé dic diém cua du khach ciing
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anh hudng téi sy hai 1ong caa chinh ban than
ho. Nhitng dic diém vé do tudi, gioi tinh, thu
nhép, noi xuat phat cua du khéch, ton gido cua
du khach...

Tudi cua du khach: M3i mot lra tudi mang
mot tam 1y ddc trung, vi du nhu ngudi tré tudi
thuong thich sy dn ao, néo nhiét, dong duc,
nguoi gia thi thuong thich tinh lang, it nguoi.
Do d6, sy hai 10ng ¢ cac nhom tudi khac nhau
la khac nhau.

Gidi tinh cia du khéach; Nhu cau sir dung dich
vu va mua sam, giai tri & nhitng khu du lich
cua nam va nir la khac nhau. Do do, ¢ cung
mot dia diém du lich thi cac dich vy ¢ day co
thé 1am hai long giéi tinh nam ma khong hai
Iong giai tinh nit, va nguoc lai.

Noi xudt phat cuia du khach: Khoang céch
gitra noi cu tra thuong xuyén cua du khach
vé6i diém dén du lich 1a mot trong nhiing nhan
t6 anh huong manh mé dén sy hai 1ong va cac
nhan dinh khac cua du khach. Du khach ¢ quéa
xa diém du lich thi di chuyén dén s& mat nhiéu
thoi gian, c6 thé gay ra hién tugng mét moi,
do d6 s& anh huong dén sy hai long.

Thu nhgp: Thu nhap caa du khach lién quan
dén sy hai long cua ho khi di du lich, phan
dong du khach c6 thu nhap cao sé chi cho cac
dich vu nhiéu hon, khi d6 ho ciing mong muén
dugc nhan lai sy phuc vu ¢6 chit luong cao.

3. PHWONG PHAP THU THAP VA XU LY
DU LIEU SO CAP

Dit liéu so cdp duoc thu thap bang bang cau
hoi vé&i ki thuat chon mau thuan tién. Dir liéu
duoc thu thap thdng qua bang khao sat truc
tiép. Thuc hién diéu tra, phong van tai céc
diém du lich van héa Nam Dinh: Hoi chg
Viéng Xuan, I& hoi Bén Tran, 18 hoi Pha Day,
I& hoi chua Keo Hanh Thién, chua C6 L&, 1&
hoi tai cac lang nghé truyén thdng: Vi Khé,
Téng Xa, La Xuyén... S6 luong bang cau hoi

250 bang cau hoi gui di, con lai 205 tra loi
hop 1é. Do d6, 205 bang cau hoi dat yéu cau
nay duoc nhap liéu lam co s& cho phén tich
dir liéu. C& mau nay phi hop voi dé xuét caa
nhiéu nha nghién cau (n>100) nhu Hair et al.
(2009; trich bai Duong Qué Nhu va ctv, 2014),
William et al. (2020; trich bai V6 Thi Thanh
Loc va Huynh Hiru Tho, 2015).

Thoi gian thuc hién: tir thang 3/2022- 3/2023.

Phuong phap: D@ liéu dugc mé hoa, lam sach
va phan tich danh gia d6 tin cay thang do,
phén tich nhan t6 kham pha. théng qua phan
mém SPSS 20.0.

4. KET QUA NGHIEN clru

Céac nhan t6 duogc thyuc hién kiém dinh thang
do bang Cronbach’s Alpha va hé s tuwong
quan bién tong (Item-total correclation). Kiém
dinh d¢ tin cay thang do Cronbach’s Alpha la
cdng cu gilp kiém tra xem céc bién quan sét
cua nhan t6 c6 dang tin cay khong. Phép kiém
dinh nay phan anh muc do tuwong quan chat
ché gitra cac bién quan sét trong cing mot
nhan t5. Nhiing bién quan sat khong dam bao
do tin cay sé bi loai ra khoi thang do va khong
xuat hién tai phan phan tich kham phé nhan to.
Nunally va Burnstein (1994) dé nghi 1a hé s6
Cronbach alpha tir 0,6 trg 1én 1a c6 thé chap
nhan duoc va nhiing bién nao co twong quan
bién téng < 0,3 s& bi loai bo.

Phan tich Cronbach’s alpha thang do cac nhan
t6 anh huong dén sy hai long cua du khach
dbi voi du lich van hoa tai Nam Dinh: Mai
truong ty nhién cd hé sé Cronbach’s alpha =
0,772; Tai nguyén du lich van hoa c6 hé sb
Cronbach’s alpha = 0,857; An ninh, an toan cé
hé s& Cronbach’s alpha = 0,705; Dich vu giai
tri, mua saim c6 hé s6 Cronbach’s alpha =
0,666; Co s& ha téng c6 hé sb Cronbach’s
alpha = 0,882; Gi4 ca c6 hé sd Cronbach’s
alpha = 0,880. C4c bién quan sat nay dap ung
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dugc yéu cau trong phan tich nhan t6 kham
pha & budc tiép theo.

4.1. Phan tich twong quan

Budc phan tich hé sé twong quan gitp kiém

tra sy tuong quan giita cac bién doc lap voi
bién phu thudc truéc khi chay hoi quy. Két
qua chay twong quan giita cac bién dai dién
cho cac nhan té doc 1ap voi bién dai dién cho
nhan té phu thuc nhu sau:

Bang 1. Két qua phan tich twong quan

MTTN TNVH ANAT GTMS CSHT GC HL

MTTN 1 0,582 0,581 0,452 0,373 0,656 0,643
TNVH 1 0,511 0,527 0,438 0,616 0,563
ANAT 1 0,391 0,365 0,643 0,642
GTMS 1 0,620 0,583 0,456
CSHT 1 0,582 0,234
GC 1 0,352
HL 1

Két qua phan tich tuong quan tir bang trén cho
thdy mdi quan hé giita cac bién bién doc lap
vé6i bién phu thuoc, két luan cac bién co su
tuong quan giira cac bién doc lap vai bién phu

(Nguén: Téng hop cua tac gia)

thudc. Do d6 s& duge dwa vao mod hinh dé giai
thich cho bién phu thugc.

4.2. Phan tich héi quy da bién

Bang 2. Phan tich héi quy da bién

Hé s6 chwa chuan hoa a ok a ok
Model  —— m— He 50 t Sig. | o | VI
(Constant) -0,531 0,254 3,821 0,001

MTTN 0,293 0,050 0,130 5,823 0,000 0,641 1,560
TNVH 0,131 0,048 0,314 2,724 0,007 0,816 1,225
ATAT 0,219 0,052 0,248 4,193 0,000 0,530 1,885
GTMS 0,177 0,049 0,164 3,627 0,000 0,907 1,103
CSHT 0,111 0,042 0,136 2,626 0,009 0,692 1,445
GC 0,202 0,049 0,191 4,089 0,000 0,850 1,176

Két qua phan tich hoi qui boi tai bang 2 céc
gia tri Sig. cia cac nhan toé: Moi truong tu
nhién (MTTN); Tai nguyén du lich van hoa
(TNVH) An ninh, an toan (ANAT); Dich vu
giai tri, mua sim (GTMS); Co sé ha tang
(CSHT); Gia ca (GC). déu rat nho (nhé hon

(Nguon: Téng hop cua tac gid)
0,05). Vi vay, c6 thé khang dinh cac nhan té
nay c6 y nghia trong mo hinh.
Phwong trinh hdi qui tuyén tinh bai

Vai tap dir ligu thu dugc trong pham vi
nghién ciru cia dé tai va dua vao bang két qua

92

TAP CHi KHOA HQOC & CONG NGHE . SO 40 - 2023



KINH TE - XA HOI

hoi quy tuyén tinh boi phuong trinh hdi quy
tuyén tinh boi thé hién céc nhan té nang cao
hinh anh diém dén Binh Duong theo hé sb
chuén hoa nhu sau:

HL = 0,314xTNVH + 0,130xMTTN +
0,248xANAT + 0,164xGTMS + 0,136xCSHT
+0,191xGC

Cac bién doc lap (Xi): Moéi truong tu nhién
(MTTN); Tai nguyén du lich van hoéa (TNVH)
An ninh, an toan (ANAT); Dich vu giai tri,
mua sim (GTMS); Co s¢ ha tang (CSHT);
Gia ca (GC).

Bién phu thudc (HL): danh gia sy hai long cua
du khéach tai cac diém du lich van hoa tinh
Nam Dinh.

Do d6, cac gia thuyét H1, H2, H3, H4, H5, H6
nhu mé hinh nghién ctu dugc chip nhan.
Trong d6, nhan t6 anh huéng manh nhat dén
su hai long cua du khach tai cac diém du lich
van hoa tinh Nam Binh la tai nguyén du lich
van hoa véi hé s6 beta chuan hoa la 0,314; thir
hai 12 nhan té an ninh, an toan vai hé sb beta
chuan hoéa la 0,248; thtr ba la gia ca voi hé s6
beta chuan hoa 1a 0,191; thir tu 1a nhan td giai
tri mua sam vaéi hé s beta chuan héa 1a 0,164;
the nam 14 co s¢ ha ting voi hé sé beta chuén
hoa 1a 0,136, va cudi cung 1a méi truong tu
nhién véi hé s beta chuan hoa 13 0,130.

5. MOT SO BPE XUAT NHAM LAM TANG SV
HAI LONG CUA DU KHACH

Qua diéu tra khao sét tic dong cua 6 nhom
nhan té toi su hai long cua du khach tai céc
diém du lich vin hoa cta tinh Nam Binh, tac
gia dua ra mot sé dé xuét sau:

= P& xuat doi véi yéu té tai nguyén du lich
nhan van

Tai nguyén du lich nhan van 1a yéu t6 c6 tac
dong manh nhat dén viéc nang cao sy hai long
cua du khach téi du lich van hoa tai tinh Nam

Dinh, vi thé can gia tang cac bién thudc yéu té
nay trong tdm tri cua du khach. Dé khai thac
yéu té ndy can nang cao y thic giir gin va tu
bd cic cong trinh vin hoa, cac lang nghé
truyén thdng, dic trung cac 18 hoi, van hoa phi
vat thé... Cac hoat dong nay phai dugc to
chtc ngady mét trang trong hon va mang dam
mau sic dic trung.

= PE xuat ddi véi yéu td vé su dam bao vé an
ninh, an toan

An ninh, an toan khi tham gia cac hoat dong
du lich van hoa 1a yéu tb thtr hai tac dong dén
su hai 1ong cta du khach. Biéu nay dé hiéu do
tinh Nam Dinh c6 nhiing I& hoi dic trung chi
dién ra lan trong nam nhu: 1& hoi Bén Tran t6
chac vao ngay 14 thang Giéng am lich, I hoi
cho Viéng vao dém mung 7 thang Giéng am
lich, I& hoi Pha Day... c4c I& hoi nay hang nam
thu hat hang triéu luot du khéch tir khip noi
dd vé. Do d6, dam bao an ninh an toan khi
tham gia céac 18 hoi nay can duoc ting cuong
céc bién phap phan ludng giao thong dé khong
xay ra tic duong, chen lan, x6 diy; khong dé
Xay ra cac hanh vi chen l4n, tranh cuop, hoat
dong mé tin di doan, co bac, co bac trd hinh,
an may, an xin, dich vu d6i tién lé¢ huong
chénh léch...

= Pé xuat dbi voi yéu td vé gia ca dich vu
Qua nghién cau thuc té cho thdy, mét trong
nhiing yéu té quan trong nhiéu du khéach quan
tam d6 la gia ca cac hang hda, dich vu tai
diém du lich. Chinh vi vay, chinh quyén tinh
cling nhu chinh quyén dia phuwong can phai c6
bién phéap quan ly vé gia ca sao cho hop Iy va
ddng bo giira cac diém diém, khu vuc du lich.
Do @6, gia ca phai céng khai rd rang va phu
hop véi chit lugng dich vy, tranh tinh trang
ting gia, 1am gia trong mua du lich dién ra tai
cac cong ty du lich, cac co so luu tr, phuc vu
du lich.
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= DPé xuét dbi véi yéu té vé dich vu giai tr,
mua sim

“Dich vu giai tri, mua sam” 1a yéu té c6 tac
dong cung chiéu manh tht ba téi su hai long
cua khach du lich, vi thé can gia tang cac bién
thuoc yéu té nay trong tam tri caa du khéch.
Dé lam tét yéu td vé dich vy giai tri thi can:
chd trong phét trién cac loai hinh van hoa dic
trung cua tinh Nam Dinh tai cac diém du lich
van hoa nhu: hat chéo, chiu van, maa rdi
nudc, cac hoat dong tro choi dan gian tai cac
1& hoi, hoat dong trai nghiém ty 1am san pham
tai cac lang nghé... Bbi voi hoat dong mua
sam, dac biét 1a vai cac lang nghé, thi can cha
trong phat trién nhitng san pham tiéu biéu dic
trung ctia diém du lich, quan ly chat ch& vé
chat luong, gia ca cia san pham. Diéu nay doi
hoi sy quy hoach dong bo va nhat quan cua
cac chu dau tu trong chiéu dai xay dung va
phat trién thwong hiéu coa khu du lich.
Song song d6, S& Vin hoa, Thé thao va Du
lich tinh Nam BDinh ciing can quan tam chi
dao, dinh huéng phat trién theo hudng bao ton,
phét huy gi tri nhan van, gia tri lich s tai cac
khu di tich.

= Pé xuit dbi voi yéu td vé co so ha tang

Co s ha tang 1a mét trong nhiing yéu tb tac
dong dén su hai long cua du khach. Dé phét
trién co so ha tang tét tinh Nam Dinh can tao
co ché chinh sach wu dai, thu hat dau tu, xay
dung cac khach san tiéu chuan 5 sao, 4 sao,
resort, nha hang, trung tam thuong mai, trung
tam giai tri,... vai tiéu chuan, chat lwong cao.
Kéu goi dau tu xdy dung dudng giao théng
thuan tién, két ndi cac diém du lich véi cac
vung lan can, dam bao cac bai gui xe, phuong
tién van chuyén day du...

= D¢ xuat dbi voi yéu té moi trudng tu nhién
Gitt dugc moi truong tu nhién c6 canh quan
dep va sach s& 1a mét trong nhitng nhan té anh
anh huong dén sy hai long cua du khach. Tinh
Nam Binh can thuc hién tét quy hoach céc
nha hang, khach san, khu vui choi... dugc xay
dung khong phé vd canh quan caa du lich van
héa. Tang thém mtrc do da dang sinh hoc tai
nhitng diém du lich nho cac dy an c6 phat
trién cong vién cay xanh, khu nudi chim tha...
hodc bao tén cac da dang sinh hoc théng qua
cac hoat dong nudi trong nhan tao phuc vu du
lich. Cac diém du lich can duoc quan ly tot vé
vé sinh méi truong, cac lang nghé hoat dong
phai dam bao an ninh méi trueong tu nhién.
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Van hoa la c6i ngudn sirc manh ctia mot qudc gia, phat huy van héa dan tdc cé y nghia rat
quan trong véi viéc nang cao strc manh téng hop ctia quéc gia do6. Viét Nam la dat nuwéc co
nén van héa phong phu, da dang, tao thuan loi dé Viét Nam phat huy st'c manh mém van
héa, nang cao vi thé cla dat nwéc trong hodi nhap va phat trién. Phat huy stec manh mém
cla van hoa Viét Nam la trach nhiém cla toan Bang, toan dan cling nhw clia doéi ngd thanh
nién, sinh vién Viét Nam. Trong béi canh do, sinh vién dai hoc Kinh t& - Ky thuat Céng
nghiép cling can ting cwéong hiéu biét vé van hoa, bao tdn, gitr gin van héa dan toc va phat
huy thé manh v&n héa ctia riéng minh.

Chu trwong ctia Dang, strc manh mém cua van héa, van héa Viét Nam...

Culture is the main source of a nation’s power, promotion of nation culture is very important
for enhance synergy of the nation. Vietnam is a country with a rich and diverse culture which
are favorable factors for Vietnam to promote cultural soft power and enhance the country’s
position in integration and development. Promoting cultural soft power is the responsibility of
the entire party, the people and the contingent of Vietnamese youth and students. Therefore,
university of economics-technology for industries ‘students are also need to enhance their
cultural understanding, preserve and preserve national culture and promote their own
cultural strengths.

Party policy, the soft power of culture, Vietnamese culture...

1. S’'C MANH MEM CUA VAN HOA VA YEU
CAU PHAT HUY SU’C MANH MEM CUA
VAN HOA VIET NAM TRONG THANH NIEN,
SINH VIEN

Stric manh quéc gia vé co ban 1a kha niang hay
nang luc cua mot quéc gia trong bao dam céc
muc dich, nhiém vu Vé loi ich quéc gia cua
minh trong tuong tac véi cac qudc gia khac.
Strc manh quéc gia ¢ thé phan loai thanh sirc
manh cing, stcc manh mém va nang Ién thanh
suc manh thong minh.

Hién nay, duéi nhiing bién d6i nhanh chong

vé tinh hinh chinh tri, khoa hoc cong nghé,
hoi nhap toan cau hoa, bién doi khi hau... thi
cac qudc gia can phai phat huy day du, toan
bo cac ngudn luc va sicc manh caa minh.
Trong d6, stc manh mém cua mot qudc gia
cang ngay cang dugc coi trong, do la “kha
ning quéc gia nay ding anh huong thuyét
phuc cha thé quéc gia khac 1am theo y minh
thong qua sy hap dan, 16i cudn, thuyét phuc”
[1, tr.96].

La mot bo phan cua sitc manh mém, sitc manh
mém van hoéa 1a stc hap din, suc thu hat, sic
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thuyét phuc vé& hoa cua quéc gia nay ddi Véi
quéc gia khéc théng qua stc lan toa, kha ning
tham nhap cua vin hoa. Stc manh mém cua
van hoa lai 12 nguon luc vo cang linh hoat,
vira tiét kiém chi phi nhung lai sir dung duoc
lau dai hon mét sé ngudn luc khac. Ma Viét
Nam la quéc gia c6 truyén théng van hoa kha
ndi bat nén phat huy src manh mém cua vén
hoa 1a loi thé cua Viét Nam trong qua trinh
hoi nhap thé gioi.

Trong sudt lich sir dung nudc va giit nudc
may ngan nam, cac cong dong dan toc Viét
Nam ludn c6 y thiic phét trién, bo sung, hoan
thién cac gia tri van hoa. Nho do, Viét Nam co
mot nén van héa kha day dan, d6 s6 va phong
phl. Chii thé vian héa 1a con nguoi Viét Nam
yéu nudc, doan két, than thién, can cu, sang
tao, co nang luc thich @ng cao. CO6 thé ndi,
diéu kién ty nhién, vi tri dia ly, bé day lich st
va con nguoi Viét Nam da tao nén tiém ning
rat 16n vé stc manh mém vin hoéa cho dat
nuée. Pay dong thoi ciing 1a ngudn luc quan
trong dé phét trién dat nudc trong giai doan
hién tai.

Stirc manh mém cua van hoa Viét Nam “la kha
nang huy dong, phat huy nhiing gia tri van
hoa vat chat, tinh than cua dan toc déi voi su
nghiép xay dung va bao vé Té qudc Viét
Nam; lan toa cac gia tri van hoa dan toc Viét
Nam dén cac qubc gia trén thé gioi, dong thoi
ting cuong uy tin, vi thé cua dan toc Viét
Nam trong céc quan hé quédc té” [2]. Phét huy
sac manh mém cua vin hoéa duoc Pang va
Nha nudc xac dinh 1a diéu kién quan trong dé
phét trién nhanh va bén viing.

Budc sang thoi ky doi mai, Pang Cong san
Viét Nam hét stc quan tim dén ting cuong
van hoa trong phat trién dat nudc. Cac dai hoi
Pang thoi ky doi méi déu chu trwong tap

trung xay dung va phét huy nhan t5 con ngudi.

Van kién Hoi nghi Ban Chap hanh Trung

wong Pang lan tha 9 khda X1 (Nghi quyét sé
33-NQ/TW) (2014) chu trong xay dung phat
trién van hoa, con ngudi Viét Nam huéng téi
phét trién bén viing. Nghi quyét khang dinh
“Vin hoa thuc su tré thanh nén tang tinh than
viing chic cua xd hoi, 1a sac manh noi sinh
quan trong bao dam sy phét trién bén viing va
bao vé viing chic Té qudc vi muc tiéu dan
gidu, nu6c manh, dan cha, cdng bang, vin
minh” [3].

Trong nhitng thap nién gan day, Hoa Ky,
Trung Qudéc, Han Québc, Canada, New
Zealand, Nhat Ban... da c6 nhirng chinh sach
phU hop thiic ddy quang ba, dé cao céc gia tri
van héa truyén thdng hét suc thanh cong.
Pién hinh nhu Han Quéc da tao dung nén trao
lwu van hoa Han Quéc (Hallyu) théng qua
phét trién cac gia tri van hoa dai ching nhu
phim truyén hinh, am nhac (Kpop), vii dao
(B-Boys), céc tro choi video, thuc pham, thoi
trang, du lich, ngdn ngi... Lan song Hallyu
lan téa manh mé& tir Trung Qudc sang céc
nudc chau A va toan thé gisi giip Han Quéc
tré thanh mot cudng qudc van hoéa ndi bat.
Lan séng Hallyu lan téa nhanh chéng nho vao
nhiéu yéu td, trong d6 khong thé phu nhan su
gop suc cua gigi tré Han Qudc ciing nhu gidi
tré ciia nhiéu quéc gia khac, trong dé cé gioi
tré Viét Nam - nhitng con ngudi ludn sin sang
tiép thu cai mai va nhiét thanh trong phé bién
c4c gid tri mai cho cong dong.

Nam bit dugc xu thé va hoc tap kinh nghiém
cua cac qudc gia, nghi quyét Pai hoi Xl
(2021) cua Pang nhan manh can “Xay dung,
phét huy yéu té van hoa dé thyc sy 1a dot pha
phét trién kinh té - x& hoi, hoi nhap quéc té”
ma diéu quan trong & phai “phat huy suc
manh mém cua van hoa Viét Nam” [4, tr.145].
Nhu vay, viéc phat huy tong thé cac gia tri vat
chét va tinh than cua van hoa Viét Nam vao su
nghiép xay dung va bao vé Té qubc dong thoi
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hoa nhap va tao nén sy phong pht cho vin
hoa nhan loai 1 yéu cau can thiét trong giai
doan hién nay. “Sirc manh mém vin hoa da va
dang duoc nhin nhan nhu b phan ciu thanh
guan trong cuia sac manh tong hop quéc gia
cling nhu suc canh tranh qudc té cua dét
nudce” [1, tr.138].

Dé van hoa thuc sy 1a ngudn lec ndi sinh quan
trong cua dat nudc, dé phat huy duoc suc
manh mém cua van hoa thi can lam cho van
hoa thim sau trong cong dong, trong mdi con
ngudi Viét Nam, nhét 12 trong tang 16p thanh
nién - chu nhan tuong lai cua dat nudc.

Pang va Nha nudc ta hét siac coi trong tang
I6p thanh nién, gigi tré Viét Nam, coi day la
d6i ngii xung kich, di dau trong cong cudc xay
dung va bao vé T6 qudc. Van kién cac dai hoi
Pang va Pai hoi XIII déu yéu cau ting cudng
gido duc cho do6i ngii thanh nién “vé 1y tuong
cach mang, dao duc, 16i song van hoa, nang
cao long yéu nudc, tu hao dan toc, nuoi dudng
udc mo, hoai bao, khat vong vuon 1én...”;
“Tao dong luc cho thanh nién xung kich trong
hoc tap, lao dong, sang tao, khai nghiép, lap
nghi¢p... phat huy vai tro quan trong trong
xay dung va bao vé T qudc” [4, tr.168]. Nhu
vay, ting cuong nhan thic va day manh phat
huy sitc manh mém cta van hoa ciing 1a mot
nhiém vu quan trong cta doi ngii nay.

Can nhan thay, khi yéu thich vin héa nudc
ngoai (dac biét 1a van hoa Han Quéc), thanh
nién Viét Nam da khong ngan ngai st dung
nhiéu hinh thirc dé phat tan phim truyén hinh,
am nhac, thoi trang... thong qua hoat dong
cua cac nhom, cac cau lac bo nguoi ham mo
(fan club) ké ca nhom ham mo trén internet;
tao nhiéu hinh anh, video sinh dong, hap dan
trén mang x& hoi; biéu dién cac tiét muc van
héa Han Quéc trong nhiéu hoat dong cua
truong, 16p, dia phuong; t6 chic phong van,
quang ba truc tiép trén duong phd; xay dung

céc nhom hoc tiéng Han... Ciing nhu vay, néu
dugc gido duc va dinh huong tét, khi da yéu
thich van hoa truyén thdng, khi hiéu rd, danh
gia dung vai trd va tam quan trong cia van
hoa, thanh nién Viét Nam sé€ la nhitng nha
truyén dan thanh cong nhat.

Nhung mudn thanh nién Viét Nam c6 di ning
luc phéat huy stc manh mém caa vin hoa,
truéc hét can gido duc cho thanh nién vé vian
hoa, tiép d6 1a huéng dan thanh nién cach
thic sir dung, phat trién vin hoa. Trong doi
ngil thanh nién, dugc dao tao bai ban nhit
chinh 1 tang 16p sinh vién tai cac trudng cao
dang, dai hoc, hoc vién trong ca nudc. CO thé
noi, sinh vién - tang I6p tinh hoa trong thanh
nién - chinh la chia khoa quan trong xay dung
cach thuac phat huy sec manh mém cua vin
hda mot cach dting hudng, khoa hoc, phu hop,
linh hoat.

Do do, cac co so dao tao chuyén nganh trong
d6 c6 truong Pai hoc Kinh té - Ky thuat Cong
nghiép cd trdch nhiém to 16n trong viéc gido
duc, dinh huéng sinh vién nam bat va van
dung, phét huy sicc manh van héa. Hiéu biét
vé vin hoa Viét Nam, nang cao dugc nang luc
phét huy sc manh mém cua vin héa sé& gilp
giup sinh vién nha truong tré thanh luc lugng
lao dong tay nghé cao cé lap trudong viing
vang, c6 1y tuong sdng cao dep, ¢6 stc manh
tinh than to I6n.

2. MOT VAI DAC DIEM CUA SINH VIEN DAl
HOC KINH TE - KY THUAT CONG NGHIEP
VOl VIEC NHAN THUC VA PHAT HUY SUPC
MANH MEM CUA VAN HOA

2.1. Vai nét vé Trweng Dai hoc Kinh té - Ky
thuat Coéng nghiép

Truong Pai hoc Kinh té - Ky thuat Céng
nghiép 1a co so gido duc dai hoc dinh hudng
g dung hoat dong theo co ché tu cha duogc
thanh 1ap tir nim 1956. Ban dau 1a truong
trung cap k¥ thuat & Nam Binh ¢6 nhiém vu
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dao tao, cung cip ngudn can bo ky thuat cho
nganh cdng nghiép nhe, qua qua trinh sap
nhap, phan tach véi cac co so dao tao khac
truc thuoc Bo COng Thuong, truong da co
thém co s& the hai & Ha Noi, va tré thanh
Truong Cao dang Kinh té - Ky thuat Céng
nghiép nhe vao niam 1996, tiép d6 dén niam
2007 nha truong da vuon 1én thanh truong dai
hoc.

Nha truong hién c6 4 dia diém dao tao, trong
d6 co s& Nam Binh c6 2 dia diém tai 353 Tran
Hung Dao, Nam Dinh va phuong My Xa,
Nam Dinh; tai co s& Ha Noi ¢6 2 dia diém tai
454 Minh Khai, quan Hai Ba Trung va 218
Linh Nam, phuong Linh Nam, quian Hoang
Mai, Ha Noi. Co so vat chat bao gom giang
duong, thu vién, ky tdc x4, hé thong xudng
thuc hanh, phong may, trang thiét bi gido
duc... kha hoan thién va ludn duoc dau tu sta
chira, bao dudng, thay mai, dap tng nhu cau
giang day cua nha truong.

Trai qua qua trinh hinh thanh va phat trién,
nha truong da trg thanh mot co s¢ dao tao da
nganh nghé. Trén téng sé 15 khoa chuyén
moén, nha truong c6 22 nganh dao tao bao
gom ca khéi kinh té (ké toan, quan trj kinh
doanh, marketing, du lich va khéach san...),
khdi ky thuat (may, thuc pham, dién, co
khi...) va cac nganh khac nhu ngén nglr Anh,
khoa hoc dit liéu... Bén canh cac khoa chuyén
mén, nha trudng con cd hé théng cac trung
tam thu vién, ngoai ngi, hop tac qudc té...
phdi hop cung nha truong lién két doanh
nghi€p, dao tao va hudng nghiép cho sinh
vién.

Céc t6 chiac Cong doan, Poan Thanh nién,
Hoi Sinh vién, Hoi Khuyén hoc... va hé thong
cac cau lac bo (truyén thong, tin hoc, ngoai
ngir...) hoat dong thuong xuyén, lién tuc, hd
tro viéc day, hoc va hoat dong ngoai khda cho
giang vién cling nhu sinh vién trong nha
truong.

Téng s6 can bo vién chirc va nguoi lao dong
ctia nha trudng 1a hon 700 ngudi, phan 16n 1a
giang vién voi trinh do tu thac sy tré 1én. Doi
ngll can b giang vién dugc nha truong tao
diéu kién hoc tip, nang cao trinh do, tdm
huyét, tan tuy véi nghé.

Nhin chung, néi dung, tim nhin, triét ly giao
duc, s mang dao tao cua nha trudng tién bo,
phu hop. Chuong trinh dao tao thuong xuyén
duoc ra soat, sia doi, bo sung trong dé chu
trong thuc hanh, thuc tap chuyén mén.
Phuong phap danh gia nguoi hoc cua nha
truong da dang, dam bao chat lugng chuan
dau ra. Poi ngii giang vién c6 trinh d6 chuyén
mon ving vang dap (ng tot ydu cau giang day.
Co so vt chat thiét bi phuc vu dao tao duogc
dau tu khang trang, hién dai. Nha trudng co
nhiéu hoat dong két ndi cong dong mang lai
hiéu qua cao cho x& hoi. Nho do, truong nang
cao duoc chat lugng dao tao, ty 1& sinh vién
tét nghiép dat muc cao, da sé sinh vién ra
truong lam viéc dung chuyén nganh, dap tng
yéu cau lao dong cua xa hoi.

2.2. Vai nét vé sinh vién nha treong

Thuc hién ding chién luoc phét trién, trong
nhitg nim gan day Truong Dai hoc Kinh té -
K§ thuat Cong nghiép da dam bao tuyén sinh
va dao tao khoang 20.000 sinh vién mdi nim
(Sé sinh vién nam hoc 2021-2022 dat 20.521
em va nam hoc 2022-2023 la 20.640 em).

Cung vai hoc tap, nghién ciu khoa hoc, sinh
vién nha truong con tham gia vao nhiéu hoat
dong ngoai khoa hét sirc nang dong, sdi noi.

Sinh vién duoc khuyén khich nghién ctu dé
tai sinh vién, duoc tao diéu kién tham gia cac
hoi thao khoa hoc cip bo mén, cap khoa duoc
t6 chirc thuong xuyén, va tham gia hoat dong
cua cac Cau lac bo bién tir sang tao, Tin hoc...
trong nha truong. SO sinh vién tham gia
nghién ctu khoa hoc hang nim déu ting 1én,
nam hoc 2020-2021 c6 86 d& tai thi nim
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2021-2022 c6 100 d tai nghién cau khoa hoc
sinh vién cép truong. Trong 5 nim gan day, da
c6 483 sinh vién tham gia nghién cuau khoa
hoc.

Cudc thi “Y tuéng sang tao khoi nghiép” danh
cho sinh vién dwgc nha truong té chic hang
nam da thu hat dong dao sinh vién tham gia.
Nam hoc 2021-2022, nha truong c6 132 y
tuong khoi nghiép dang ky thi (tang 140% so
véi nam hoc 2020-2021) véi 574 sinh vién
tham gia. 10 y tudng dat giai da nhan duoc su
quan tdm cua cac dai biéu, khach moi doanh
nghiép va cac nha dau tu; dac biét, du &n
“Green Earth” lot vao top 50 cudc thi “Hoc
sinh, sinh vién véi cac y tudng khai nghiép”
do B6 Gi4o duc va Pao tao to chirc. Sang tao
Robot Viét Nam - Robocon Viét Nam ciing 1a
mot thé manh caa nha truong. Thang 4/2023,
05 doi tuyén Robocon cua Trudng Pai hoc
Kinh té — Ky thuat Cong nghiép da xuat sic
gianh tim vé vao vong chung két toan quéc.

Bén canh do6, thu vién da phdi hop voi cac
phong, ban, khoa chuyén moén va Poan Thanh
nién, Hoi sinh vién xay dung nén phong trao
doc sach trong nha truong. Tu nam hoc
2020-2021 dén nay, truong da to chic thanh
cong ba lan ngay hoi “Séach - Lan toa van hoa
doc va Du hoc qudc té - tam nhin thé gisi”,
phat dong Cudc thi Pai st Van hoa doc. Bay
tré thanh hoat dong thuong nién caa sinh vién
nha truong.

Phong Chinh tri va Cong tac Sinh vién phdi
hop v6i Boan Thanh nién, Hoi Sinh vién tich
cuc xay dung quy ché “Van hoa hoc dudng”
va tao diéu kién cho sinh vién tham gia gop y
kién, tuyén truyén, van dong quy ché. Bén
canh d6, nha truong con phat dong thuc hién
moi trudng hoc tap 5S (sang loc, sip xép, sach
$&, sin soc, san sang) trong toan truong. “Vin
hda hoc duong sinh vién UNETI” theo mo
hinh quan ly 5S dugc xay dyng hoan thién la

co s& cua nén nép sinh hoat, hoc tap vin minh,
khoa hoc ddng thoi gop phan tao nén nét vin
hoa dac trung riéng cho sinh vién nha truong.

Tur nam 2003, Doi thanh nién tinh nguyén cua
nha truong dugc thanh lap, hoat dong cung
Hoi sinh vién, 14 canh tay dic lec cua Poan
truong. Do ¢6 nhiéu hoat dong tiéu biéu nhu
tiép src mua thi; mua hé xanh; phong trao xay
dung céng trinh thanh nién; thanh nién tinh
nguyén git gin an ninh trat tu, an toan giao
thong, tham gia huéng dan segame 21 trén dia
ban thanh phé Nam Dinh va Ha Noi...

Bén canh d6, nhiéu phong trao thi dua cua
truong dugc to chic di tao nén cac san choi
lanh manh, b6 ich cho sinh vién nha truong
nhu “Pay manh hoc tap va lam theo tu tudng,
dao duc, phong cach H6 Chi Minh”; “Noi
khong vai tiéu cuc trong thi ctr va bénh thanh
tich trong gido duc”, phong trao hoc tap, ren
luyén, thi dua vin nghé... Dién hinh phong
trdo trong cdy ngdy xuan (nim 2022 da tréng
vuon uwom 650 cdy tai co s6¢ My X4); hoat
dong ve tranh trang tri khu vuc tuong bao tai
co s& Linh Nam véi chii dé nha truong, nganh
nghé, thanh nién; hoat dong Hién méu tinh
nguyén va dat bang khen ghi nhan; cac hoat
dong van nghé chao mung tan sinh vién, ky
niém ngay Nha giao Viét Nam, ky niém thanh
lap truong...; t6 chic ngay hoi van hoa thé
thao, giai bong d4, cau 16ng... Sinh vién ciing
dugc tham gia cac hoat dong giao luu, hop tac
qudc té véi cac co sd gido duc nudc ngoai
(Trung Quéc, Han Quéc, Nhat Ban...) ma nha
truong dang thuc hién lién két.

C6 thé néi, sau 65 nam hinh thanh va phat
trién, dai hoc Kinh té - Ky thuat Cong nghiép
da dao tao nén hang triéu cir nhan da nganh
nghé cho ca nudc. Nho do, sinh vién nha
truong thAm nhap vao nhiéu linh vyc phat
trién trén khap moi mién To qudc. Nhiéu sinh
vién da tham gia vao d6i ngli lao dong ngay tur

100

TAP CHi KHOA HQOC & CONG NGHE . SO 40 - 2023



KINH TE - XA HOI

khi con ngoi trén ghé nha truong. Nhu vay,
vé6i s6 lugng dong dao, bao quat nhiéu nganh
nghé, doi ngii sinh vién nha truong la lyc
luong dang ké trong thi trudong lao dong, gop
phan c6 y nghia vao xay dung, lan toéa céc gia
tri vian héa dén cong dong trong nudc ciing
nhu nudc ngoai.

Tur thuc tién hoc tap, nghién ciru va hoat dong
ngoai khda, cd thé ké ra mot s6 wu diém trong
nhan thirc va phat huy vai tro cta van hoa
trong sinh vién nha trudng nhu sau:

Ther nhdt, sinh vién Truong Pai hoc Kinh té -
K§¥ thuat Cong nghiép c6 mot méi truong hoc
tap tot ca vé vat chat va tinh than. Chuong
trinh dao tao cua nha truong dam bao chuan
dau ra va duoc danh gia tot véi triét ly giéo
duc “Hoc tap dé kién tao twong lai”. Truong
c6 hé thdng phong hoc, hé théng nha xuong. ..
Véi trang thiét bi day du, hoan thién & cac co
so dao tao Nam Dbinh va Ha No6i. Cac giang
vién cua trudng c6 trinh d6 va tam huyét véi
nghé. Vin hoa hoc dudng dwoc hoan thién
qua cac nam. Ha tang co so, théng tin lién lac
kha théng sudt gidp sinh vién mé ra tam nhin
VGi x& hoi va thé gidi. Sinh vién duoc tao diéu
kién va dugc khuyén khich tich cuc hoc tap,
nghién cuu va khai nghiép. Pay 1a co sd quan
trong dé sinh vién tiép thu thém nhiéu tri thic
vé van hoa Viét Nam, gilp cac em ting budc
van dung cac gia tri van hoa vao hoc tap va
lao dong.

Ther hai, sinh vién d3 duogc hoc vé lich si, van
hoa Viét Nam & bac hoc phé théng. Trong
truong dai hoc, sinh vién duoc hoc tap vé con
nguoi, vé X hoi va tu tuong van héa HO Chi
Minh qua cac mdn khoa hoc Mac-Lénin, dugc
tuyén truyén vé vin héa Viét Nam thong qua
cac cudc thi, cac dot tap huan dau trong nim
hoc. Sinh vién Khoa Du lich & Khach san
dugc hoc mbn Co so van héa Viet Nam, va
mon Van hoa kinh doanh. Sinh vién nganh

Ngén ngit Anh duoc tiép xdc véi Giao thoa
van hoéa trong ngdn ngit. Nho do, sinh vién
nha truong da c6 nhing hiéu biét, nhan thuc
co ban vé van hoa Viét Nam va d3 bude dau
biét cach ung dung cac gia tri van hoa vao
cudc song.

Thit ba, sinh vién dugc nha truong tao diéu
kién tham gia nhiéu cudc thi, nhiéu hoat dong
va phong trao sdi néi phu hop véi lia tudi
nhu: cudc thi Sang tao khaoi nghiép, cuéc thi
Robocon; phong trao trong cay dau xuan, sinh
vién tinh nguyén, phong trao 5S; cac hoat
dong van nghé, thé thao... Bén canh do, nha
treong con thanh lap va dua vao hoat dong
nhiéu cau lac bo van hoa, thé thao, khoa hoc
tao cac san choi da dang, bd ich cho sinh vién.
Nho d6 sinh vién nang cao cac ky ning mém,
tang kha ning tuong tac trong tap thé. Thuc té
cho thay nhiing sinh vién thudng xuyén tham
gia cac hoat dong, phong trao thuong xay
dung duogc tam ly ty tin, ty chu, ty ap trong
hoc tap, nghién ctru va khai nghiép.

Thiz t, da phan sinh vién c6 16i séng lanh
manh, thai d6 tich cuc, c6 tinh than yéu nuéc,
doan két, than &i. Sinh vién nha truong déu
dugc tiép can véi cong nghé thong tin hién dai,
nhanh chéng nam bat duoc voi cac xu thé va
cac xu huéng mai, xay dung duoc cac cong
d6ng manh trén cac trang mang x& hoi. Nha
truong tao dicu kién két ndi thong tin qua
website, qua phan mém hd tro gi4o duc, qua
facebook (vdi cac nhém Chi doan Thanh nién
- Hoi Sinh vién UNETI, UNETI Confesions)...
Pay 1a diéu kién can ban cho viéc nang cao
nhan thic va phét huy sitc manh mém cua vin
hoa Viét Nam trong sinh vién.

Thi# ndm, phan 16n sinh vién nha trudng ham
hoc hoi, nhiét huyét trong hoc tap, nghién cau.
Nho d6, ty 1¢ sinh vién tét nghiép hang nim
kha cao, cac em ciing dat két qua tbt trong
khai nghiép va nhanh nhay trong thi truong
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lao dong. Nhiéu sinh vién nha truong la
nhitng tim guong tiéu biéu vé hoc tap, vé
tham gia cac hoat dong Poan, Hoi va cac
phong trao cua truong. Trong d6 cd nhing
guong mat Xuat sic qua cac cudc Y fuwong
sang tao khai nghiép, cuoc thi Robocon... cua
ca nudce. Tir két qua dat dugc cd thé thay sinh
vién nha trudng da bude dau cé y thic tu chu
trong nam bt tri thac va van dung tri thuc
vao thuc tién.

Tuy nhién, tir nhiéu hoat dong, viéc 1am chua
van hoa cua sinh vién ciing cho thay con cé
nhitng han ché nhat dinh. Nham muc dich
khao sat nang lyc hiéu biét va nhan thuc veé
sac manh mém cia vian héa trong sinh vién
nha truong, nguoi thuc hién bai viét di tién
hanh khao sat hon 1000 sinh vién cac chuyén
nganh tir nam thi nhat dén nam tha tu va két
qua dat dugc cta khao sat chua thuc sy cao.
Céc van dé ton tai bao gom:

Mgt 13, nhan thac vé van hoa, nhét 13 van hoa
truyén théng caa sinh vién con nhiéu han ché.
Thoi luong hoc cac mon lién quan dén vian
hoa Viét Nam trong nha truong con chua
nhiéu. Phan 16n sinh vién dén nam thir ba méi
tiép xtic dén khéi niém vin héa qua mén hoc
Tu tuong HO6 Chi Minh. Két qua diéu tra 1000
sinh vién thi c6 ti 34% s6 phiéu khong tra 1oi
dung khai niém van hoéa. Sinh vién méi hiéu
mot cach rat so lwoc vé van hoa, chua phan
biét dwoc cac gia tri van hoa duoc tao ra boi
con ngudi VA C4C san vat caa thé gigi tu nhién.
Nhiéu em ciing nham Idn vé& vian hoa Viét
Nam, khong phan biét dugc cac gia tri van
hoa ban dia va van hoa ngoai lai, khdng nhé
dugc cac méc lich sir, vin hoa quan trong...
Sy thiéu hiéu biét anh huong rat I16n dén kha
nang tham thau céc gia tri van hoa, lan toa va
phat huy céc gia tri van hoa dan toc cua sinh
vién nha truong.

Hai 13, thiéu nhan thac vé van hoa, sinh vién

ciing khong hiéu duoc thé ndo 1a sac manh
mém cua van hoa va vai tro ctia van hoa véi
su phét trién bén viing. Khi khao sat vé muc
do hiéu biét khai niém stcc manh mém cua van
hoa thi co téi 26% phiéu dé tréng hoic chon
chua nghe no6i dén, chi c6 24/1000 phiéu lya
chon dap an co “Hiéu biét tuong tan”. Trong
mot cau hoi khac, 100% sinh vién déu nhan
thirc duoc rang phat huy sic manh mém cua
vin hoa 1a quan trong hoic rat quan trong
nhung néu khéng hiéu duoc khai niém va vai
trd cua stc manh mém van héa cic em s&
khong thé phat huy sirc d6 trong thuc tién. Sb
sinh vién dugc hoc ttng dung van hoda trong
chuyén nganh qua it nén cac em ciing thiéu ky
nang van dung van hoa trong cong viéc. Mot
s6 sinh vién danh gia sic manh mém cua vin
hoa khong lién quan gi dén du luan xa hoi,
phét trién thuong hiéu va thi truong lao dong.
Nhiéu sinh vién chua déanh gia duoc hét kha
nang ctia minh trong xay dung, cai tao va bién
d6i van hoa, chua ¥ thirc duoc thé manh cua
mang xa hoi va du luan van hoa.

Ba la, mét bo phan sinh vién bi xao lang, lo la
hoc tap, tham chi sa vao té nan, do d6 du hoc
dén bac dai hoc nhung cac em bi dat gdy
trong nhan thic chuyén nganh ciling nhu tri
thirc van héa. C6 rat nhiéu ly do khién cac em
xao lang hoc tdp nhu qua ham mé viéc lam
thém, khong dam bao gio hoc trén lop; vi sa
Vao Cac tro giai tri trén mang xa hoi, bai bac;
vi tham gia qua nhiéu phong trao, hoat dong
ngoai khoa; vi mai mé yéu duong, 1ap gia
dinh sém... Bo phan nay khéng chi khong
tham gia vao phét trién vian hoa ma con gay
nén hiéu lam, suy nghi sai 1éch vé thanh nién,
sinh vién Viét Nam.

Bon 1, du phan 16n sinh vién doc lap, tu cha
trong nam bét va van dung tri thirc nhung van
con nhiéu em rat thy dong, y lai. C4 sinh vién
dén 1op dé diém danh, di hoc dé déi pho voi
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thay cd va cha me, khong trau doi tri thuc, thi
khong qua ciing khong so Vi ¢6 thé hoc lai, thi
lai... Lbi sbng va tdm Iy cia mot sé sinh vién
chua viing vang, dé bi tic dong, dé nan chi
truéc that bai hoic khi gip phai nhiing viéc
ngoai du kién. Nhitng biéu hién néu trén du
khéng phd bién nhung ciing tao thanh vin hoa
tiéu cuc trong sinh vién.

Bén canh d6 van con nhiing han ché vé ban
than nha truong trong qua trinh dao tao, mot
s6 bat cap trong quan ly, trong co ché ciing
nhu dung luong it 6i trong giang day thuc té
vé vin hoa. Ngoai ra con c6 nhitng thiéu sot
vé k§ ning mém ciing nhu nhiing léch lac
trong 16i song, 16i suy nghi cta sinh vién...
Diéu nady anh huséng khéng nho dén qua trinh
xay dung 16i song, nép séng vin hoéa lanh
manh ciling nhu tac dong t4i nang lyc phat huy
sic manh mém cua van hoa trong hoc tap, lao
dong va cbng tac cua sinh vién

Véi nhimg uu diém va han ché néu trén, co
thé thiy duoc sinh vién dai hoc Kinh té - Ky
thuat Céng nghiép c6 tiém nang rat 16n trong
phat huy vai trd ctia van hoa; cling c6 kha
nang phat huy tét sic manh mém cua vin héa
trong diéu kién nhan thic ding, di va hiéu
biét cach thure thuc hién trong thuc tién.

3. MOT SO KIEN NGHI TANG CUONG
PHAT HUY SUPC MANH MEM CUA VAN
HOA VIET NAM TRONG SINH VIEN DAI
HOC KINH TE - KY THUAT CONG NGHIEP

Pé sinh vién Truong DPai hoc Kinh té - Ky
thuat Cong nghiép phat huy tét vai tro cia vin
hoa, can c6 chu truong ding dan tir phia nha
truong, su phéi hop cua cac té6 chirc Poan
Thanh nién Cong san H6 Chi Minh, Hai sinh
vién, su ¢b ging, tam huyét hét minh cua doi
ngili giang vién cung véi sy chi dong cua ban
than sinh vién ciing nhu sy phdi hop cua cha
me, nguoi than hoc vién. D6 1a nhiém vy, la
trach nhiém cua tat ca cac thanh vién trong va

ngoai nha truong.

Vé phia Ban Giam hiéu, Phong Dao tao cac
phong ban, trung tdm can tao diéu kién hon
nita vé dau tu tai chinh, co s& vat chat, ha ting
théng tin lién lac... cho sinh vién, giup cac em
yén tdm hoc tap, lao dong, cbéng hién va
huéng thu tri thie. Ban Giam hiéu, Hoi dong
truong, cac phong ban ciing 1a dau ndo quan
trong dinh huéng phat trién van hoa trong nha
truong.

Chuong trinh ddo tao can bo sung thém mon
Van héa giang day c4c tri thic chuan vé vian
hoa truyén théng va hién dai, xay dung nén
tang va ting nhan thac vé van hoa cho sinh
vién toan truong. Pac biét sinh vién khéi
nganh kinh té can phai dugc giang day céc
moén van hoa kinh doanh, vian hoéa doanh
nghiép, dao dirc doanh nhan...

Cac khoa, b0 moén chuyén moén cling nhu
Khoa Ly luan chinh tri va Phap lut can phdi
hop xay dung mon hoc Van hoa vira dam bao
tri thic nén van hoéa va bude dau huéng dan
sinh vién ung dung trong thyc tién.

Phong Chinh tri va Cong tac sinh vién can 1a
co quan chii chét, thong nhat quan ly sinh
vién toan truong. Phong can phdi hop chat
ché vai hoat dong ctia Poan Thanh nién, Hoi
sinh vién, giam sét chat ché sinh vién dau vao,
dau ra, chit lwong hoc tap, hoat déng va cac
co quan ngdn luan caa sinh vién trong nha
truong. Su thdng nhat quan ly s& gidp thong
nhat vé t6 chic va hoat dong, tao nén suc
manh doan két cho sinh vién.

Poan Thanh nién, Hoi Sinh vién phai 1a noi
tiép thu moi y kién, nguyén vong cua sinh
vién, 1a co quan phat ngdn dong thoi huéng
dan sinh vién hoat dong. Do d6, Poan, Hoi
cta trudng c6 thé t6 chic thém nhiéu hoat
dong lién quan dén van héa nhu t6 chic tham
quan cac di tich lich sir van hoa, cac cudc thi
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tim hiéu van hoa, cac cach thuc tuyén truyén
van hoa... tir d6 tao moi truong hoat dong van
hoa cho sinh vién. Bén canh do, Poan, Hoi
cling can phat huy hon nira sy chi dong cua
sinh vién trong xay dung hoat dong, phong
trao van hoa b ich.

Thong qua cac phong trao, hoat dong, Phong
Chinh tri va Cong tac sinh vién, Poan, Hoi co
thé kién nghi nha truong xay dung nén cac
“thuong hiéu” riéng cho sinh vién nha truong
nhu: “Sinh vién 5S”, “Sinh vién sang tao va
khoi nghiép”, “Sinh vién than thién vai moi
truong”... Nhiing “thuong hiéu” giy duoc
tiéng vang khong chi tao nén thanh céng trong
dao tao ngudn nhan luc cia nha trudng ma
con la thanh tuu phéat huy cac gia tri van hoa,
con nguoi Viét Nam cua riéng sinh vién nha
truong.

Trung tdm va cu lac bd Hop tac qudc té can
phdi hop véi cac phong ban can ting cudng
hoat dong trao d6i, giao luu khoa hoc dé sinh
vién duoc tham gia nhiéu hon. Hoat dong hop
tac qudc té gop phan giup sinh vién ting thém
tri thirc d6ng thoi ciing tao diéu kién cho cac
em lan toa van hoa, gia tri Viét ra bén ngoai.

Doi ngil giang vién trong nha trudng can nang
cao nang lyc thudng xuyén qua bdi dudng,
hoc tap chuyén mdn, ngoai ngi, tin hoc...
cling nhu nang tdm hiéu biét va van dung tri
thie viin hoa trong thyc tién. Giang vién ciing
can nghién cau ki dé giang day cho sinh vién
vé sic manh cia du luan, cua mang xa hai,
cua cac phuong tién thong tin dai chung, cach
su dung dung cac phuong tién nay vao cong
viéc hién tai va nghé nghiép twong lai cta sinh
vién. Giang vién ciing can la tim guong dé
cao, lan téa cac gié tri van hoa tot dep cua dan
toc, truyén ngon lia yéu nudc, doan két, hoa
ddng, can cu, théng minh, sang tao, nhiét
huyét véi cac van dé cua dat nudc toi sinh
vién.

Nha truong ciing can tao diéu kién mé rong
thém cac co quan ngon ludn cua sinh vién nhu
cho phép sinh vién xuat ban béo chi, xay dung
website sinh vién riéng, tang cuong hoat dong
cua sinh vién trén cac trang mang xa hoi
facebook, tiktok... Cac co quan ngon luan nay
can két ndi véi gia dinh, xa hoi, két ndi véi
cuu sinh vién cua nha truong, tao thanh mot
cong ddng manh trong du luan x& hoi va ting
buéc két ndi quéc té. Néu dinh hudng tét thi
day s€ la kénh thong tin, quang ba van hoa
hiru hiéu cta nha truong.

Sinh vién 1a dbi twong chinh cua qua trinh
phat huy stcc manh mém cua vian héa nén phai
xay dung cho minh tinh tu chu, tu 1ap trong
moi viéc. Sinh vién can nang cao 1ong tu hao
dan toc, tam ly ty tin, viing vang trudc moi
kho khan, thir thach, ddm nghi, ddm lam. Sinh
vién can 1ap ra ké hoach hoc tap, ciing nhu
xay dung ké hoach su nghiép cho tuong lai tir
sém. CO muc tiéu rd rang, cé ké hoach hoc tap,
lam viéc cu thé s& gidp sinh vién nim viing
hon cac bude di can thiét, tranh dugc viée di
lac dudng va sa ngd, cam do.

Sinh vién c6 thé chu dong tim hiéu vé vin hoa
théng qua béo chi, cac phuong tién phat thanh,
truyén hinh va mang x& hoi. Cha dong xay
dung cong déng van hoa cho ddi ngii minh, co
thé ma rong cong dong ra thé gisi dé trao doi
thong tin, tao kha ning diéu chinh du luan x&
hoi di dang hudng va quang b4, lan toa gié tri
van hda dan toc.

Sinh vién nén phdi hop hoat dong cing cac
phong trao Poan, Hoi dé c6 kinh nghiém thuc
tién, siéng nang hoc tap dé nam viing tri thuc;
hoc hoi kinh nghiém phat huy sitc manh mém
van hoéa dan toc.

Thuc chat thyc hanh van hoa trong sinh vién
khéng khd, moi hoat dong hoc tap, nghién cau
khoa hoc, tham gia cac phong trao, hoat dong
ngoai khoéa... déu 1a biéu hién cua phat huy
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van hoa dan toc trong sinh vién. Nén nhirng
hoat dong hoc tap, nghién ciru khoa hoc hay
sinh hoat ngoai khda, phong trao cta sinh vién
déu tac dong truc tiép hay gian tiép, nhiéu hay
it dén van hoa. Nhung mudn thuc su phat huy
sitc manh mém cua van hoa thi sinh vién phai
cé y thuc, co su tu chu, ty giac va phai thuc
hién dudi sy dinh huéng dung din cua gia
dinh, nha truong.

Trong thoi dai ngay nay, mot trong nhiing
cach thic phd bién nhit dé quang ba, lan toa
van hoéa la thong qua cac phuong tién phéat
thanh truyén hinh va mang x& hoi. Sinh vién
lai & mot trong nhimg dbi twong sir dung
mang xa hoi nhiéu nhat. Nhung mang xa hoi
lai 1a con dao hai ludi, cac thong tin chua
dung c6 thé anh huong rat 16n dén céc gia tri
truyén théng. Do do, sinh vién nha trudng can

thiét sir dung mang x& hoi mét cach thdng tin,
cha dong bién mang x& hoi thanh cong cu
phuc vu nhu cau hoc tap, lao dong chinh déang.

Nhu vay, sinh vién Truong Dai hoc Kinh té -
K§ thuat Cong nghiép véi luc lugng dong dao,
gop phan tao nén ngudn nhan lyc quan trong,
tham gia vao nhiéu nganh nghé cua dat nudc,
hoan toan cé thé (truc tiép hoic gian tiép) tac
dong dén su phat huy, lan téa cua cac gia tri
vin héa Viét Nam dén cong dong. Sinh vién
nha truong can tich cuc, chu dong hon nira dé
nang cao nhan thic va day manh phét huy sac
manh mém cua vin hoa Viét Nam. Ban than
c4c pham chat cua sinh vién nha trudng duoc
phat huy ciing gép phan xay dap nén céc
pham chét dao duc va gia tri tot dep cho con
ngudi Viét Nam trong mat ban bé quéc té.

(1]

(2]

(3]

(4]
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Dén Toa soan ngay 15/03/2023, chap nhan ding ngay 01/04/2023

Nghién ctru API (giao dién lap trinh (ng dung) da tré thanh cbt 16i ctia giao tiép lién mach
gitra cac (rng dung phan mém. V&i sy phu thudc ngay cang nhiéu vao cac API, diéu quan
trong 1a phai téi wu hoa hiéu suat clia ching va tranh thdi gian phan hdi cham co thé can tré
dang ké trai nghiém nguwoi ding. Khi APl ngay cang tré nén khong thé thiéu ddi véi cac hé
thdng phan mém hién dai, phuc vu cho nhiéu nguwéi dung, viéc duy tri hiéu suét toi wu ngay
cang tré nén cap thiét. St dung Nodejs két hop véi ReactJS mé hinh MVC va JWT Token
dé tién hanh xay dwng API gitp téang hiéu suét str dung. Chung t6i tién hanh thuc nghiém
cho hon 50000 sinh vién cé thé gtvi nhan cac di liéu, d@m bao hiéu suét tét trén thiét bj di
déng véi cac chire nang nghiép vu clia khao thi mét ctra. Dam bao cho viéc sinh vién cé thé
gidi quyét cac tha tuc hanh chinh ma khéng phai truc tiép dén phong mét cira.

API, MVC, JWT, ReactJS.

Researching APIs (Application Programming Interfaces) has become the core of seamless
communication between software applications. With a growing reliance on APls, it's
important to optimize their performance and avoid slow response times that can significantly
hinder the user experience. As APIs become increasingly integral to modern software
systems that cater to multiple users, maintaining optimal performance becomes increasingly
imperative. Using Nodejs in combination with ReactdS MVC model and JWT Token to
advance in building APlIs to increase performance. We conduct experiments for more than
50,000 students who can send and receive data, ensuring good performance on mobile
devices with the business functions of one-stop testing. Ensure that students can handle
administrative procedures without having to go directly to the one-stop room.

API, MVC, JWT, ReactJS.

1. GIO1 THIEU

Giao dién lap trinh ung dung (API) la mot
trong cac co ché phurce tap tao diéu kién cho su
twong tic va giao tiép lién mach gitta cac hé
thong phan mém riéng biét bang cach thiét lap
mot ngdn ngtr chung va mot bo giao thirc. API
trao quyén cho cac nha phat trién str dung céc
thanh phan va dich vu dung sin, tir 46 day

nhanh qua trinh phat trién phan mém va thuc
day mo dun hoa. Chang han, hiy nghi dén viéc
két hop dich vu truyén phat nhac cta Spotify
vao mot img dung danh cho thiét bi di dong:
API cho phép nha phat trién str dung thu vién
nhac phong phii ciia Spotify ma khong can
phai tao nén tang am nhac cua riéng ho tir dau.
Bing céach tan dung API, cc nha phat trién c6
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thé khai thac hiéu qua cac diém manh cua céac
hé thng khac nhau nhu xay dung MSTIL hd
trg trong hoc tap [2]. St dung API viét giao
tiép v6i hé thdng diéu khién cac thiét bi phan
cting giup cho diéu khién hé thong, viéc thim
do dau khi thong qua hé thdng diéu khién cac
miii khoan dé ning cao hiéu suét tham do [3].

Tinh hinh ung dung API khong con bod hep
trong cong nghé thong tin. Vi nhu cau chuyén
d6i sd phat trién manh ¢ Viét Nam, viéc xay
dung nghién ctru ng dung API ¢ Viét Nam la
van dé cap thiét vi c6 thé str dung cho nhiéu
linh vyc, tuy con rat nhiéu han ché trong viéc
nghién ctru ng dung, dé tan dung hiéu qua céc
dr liéu dung chung. Nhu trong khai thac dix
liéu ban d6 da xay dung API dé c6 thé khai
thac cong nghé ArcGIS API [1] c¢6 thé mang
dén cong dung trong cong tic quan 1y tai
nguyeén.

API dugc phan loai theo ca kién trac va pham
vi st dung. Co 4 loai API [4]:

* Open APIs hoac Public APIs (API mo):
Con c6 tén goi khac 1a API cong khai, c6 sin
nén co6 thé dugc sir dung boi bat ky nha phat
triéen ndo. Poi lai, cac Open APIs thong
thuong s& yéu cau cac bién phap xéac thuc
hodc Gy quyén thdp va bi han ché chirc ning
khi chia s¢ cong khai. Mot s Open APIs s&
duoc chia sé mién phi, mot sé khéc s& yéu cau
tinh phi khi st dung. Chi phi nay thuong dugc
tinh dua trén sd lugng “Iénh goi” (calls) dén
API dugc sur dung.

= Partner APIs (API dbi tic): API ndy cin co
quyén hodc gidy phép cu thé méi truy cap
duoc. Thuong danh cho cac nha phat trién bén
ngodi uy quyén dé hd trg ddu mdi hop tac
gitta doanh nghiép v&i doanh nghiép. Mot sb
doanh nghiép lua chon Partner APIs vi mudn

ki€m soat tot hon nguoi dung c6 thé truy cép
vao tai nguyén cua ho va chi ré cach thuc st
dung cac tai nguyén do.

= Internal APIs (API noi bd): Khong giéng
nhu API m& hay API ddi tac, API ndi bd
khong danh cho cac bén thtr ba su dung,
thuong dung trong pham vi cong ty. Cong ty
stt dung API nay dé két ndi cac hé thdng ciing
nhu dir liéu ndi bd cta cong ty/té chuec.

= Composite APIs (API tong hop): Két hop
hai hay nhiéu API khac nhau dé giai quyét cac
yéu cau phirc tap ctia hé théng. Néu can dir
liéu tir cac Gmg dung hodc tir nhiéu ngudn dir
liéu khac nhau, ban nén st dung API téng
hop. Ngoai ra, c6 thé sir dung API téng hop dé
thiét lap mot chudi cac “lénh go1” (calls) va
phan hoi tu dong ma khong can chi dong can
thiép vao.

Pé c6 thé dung chung co s& dir liéu phan mém
Uneti-Online trén PC chung t61 st dung API
no6i bo cho hé théng cua nha truong.

2. DI LIEU VA PHUONG PHAP NGHIEN
clu

2.1. M6 hinh luéng dir liéu API

Phan mém Uneti-Online 12 hé thong phan
mém quan 1y hd tro giai quyét cac thu tuc mot
ctra cho tat ca sinh vién trong trudong. Day la
hé phén mém ndi bo trén may tinh PC do cac
can bd mot clra clia nha truong quan 1y. Phan
mém Uneti-Online st dung co s dir liéu 1a
Uneti Store procedure. Dé c6 thé st dung dir
liéu dung chung khi thiét ké phin mém dé
chay trén thiét bi di dong va khong anh hudng
dén dir liéu dung chung. Yéu cau dit ra can
xay dung API cho phép dung chung co s¢ dir
li¢u 1a Uneti Store procedure. Xay dung mo
hinh ludng cho API hoat dong nhu sau:
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HTTP Tra vé
PAN
Yéu cau HTTP
\
NodelJs Dung dia chi ExpressJs
| { CORS kiém tra ] L3i
""" trung gian J >
Ok
Dir lidu tha
< f Diéu khién vé R
M6 hinh L J
A
A 4
MSSQL xtt
1y trung gian -

Uneti thu
tuc luu trir

Hinh 1. M hinh ludng dir liéu API

Sau day 1a cac bude thuc hién quy trinh so d6
ludng dir ligu:

Budc 1: Nguoi dung gui vao mdt HTTP
Request bang cach sir dung dung dia chi API
co duoc tir server.

Budc 2: Server kiém tra HTTP Request thong
qua CORS Middleware.

Budc 3: Néu CORS Middleware bao 15i s& tra
vé Error trong HTTP Response cho ngudi
dung. Néu thoa mén yéu cau cia CORS HTTP
Request s& dugc chuyén tiép cho controller
xu ly.

Budc 4: Controller diéu huéng HTTP Request
dén cho cac Model chiu trach nhiém cho
duong dan API xir ly.

Budc 5: Model xur 1y cac thong tin nhan vao
va chuyén cho MSSQL Middleware.

Budc 6: MSSQL Middleware s€ lam viéc truc
tiép v6i cac Store Procedure voi cac thong tin
nhan duoc tir Model va tra vé két qua liy
duoc tur Store Procedure.

Buoc 7: Cac dir liéu nhan duogc tir Store
Procedure s& duoc chuyén vé Controller thong
qua MSSQL Middleware va Model dé tro
thanh Response Data.

Budc 8: Response Data s€ dugc gui tra cho
nguoi dung dudi dang HTTP Response. Khi
da co luf)ng dir li¢u hoat dong cua API, can
xdy dyng md hinh hé thong phan mém trén
thiét bj di dong.
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2.2. M6 hinh hé théng phan mém

Dé tao diéu kién gitip sinh vién giai quyét thu
tuc hanh chinh mot ctra mot cach nhanh chong
kip thoi, ching toi tién hanh xdy dung hé
théng phin mém Uneti-Online trén thiét bi di
dong. Hé théng cung cdp cong cu cho sinh
vién, nha truong sir dung cong cu truc tuyén
qua mdi trudng internet théng qua hé théng
ho so dién tir thay thé cho cac hinh thirc hd so
gidy thong thuong dugc thuc hién truc tiép tai

Bo phan mot ctra. Ngoai ra, nham nang cao
tinh thuan tién giup tiét kiém thoi gian va chi
phi cho sinh vién, nha truong. Hé thong di
dong giai quyét thu tuc hanh chinh con cung
cAp cong cu theo ddi vé tién trinh, nhat ky hd
s0, ghi nhan tit ca ndi dung yéu cau giup cho
sinh vién truc tiép theo ddi, giam sat hd so cua
minh, dong thoi qua d6 tao thanh cong cu dé
theo doi qua trinh xt ly céc thu tuc cia Bo
phan mot ctra.

Danh sach yéu cau mot ctra khao thi

A

Yéu cau gui gidy to di kém

|MOT CUA

THEO

I

theo tirng tac vu cira bd
phan mét cira TIEP NHAN YEU
=\ CAU BQ PHAN

Tiép nhéan yéu cau

Phé duyét, guri thong bao

< / quyét dinh va yéu cau cho v
e “ . “ A . -

SINH VIEN sinh vién QUAN LY

Tiép nhan thong

bao phé duyét, R

quyét dinh Phan b6[bd phan

A 4
GIAY Tme/ y Kiém tra, xac thuc gidy to

<

Danh sach gidy to kém theo

Hinh 2. M4 hinh luéng dir liéu Uneti-Online

Tién trinh: Tiép nhan yéu cau bod phan mot
clra, gidy to kém theo.

Tac nhan: Quan ly, sinh vién.

Kho dit liéu: Danh sach yéu cau mot cira khao
thi.

Dé c6 thé danh gia hiéu ning ciia API can st
dung bd cong cu kiém thur.
2.3. Cong cu phan tich hiéu nang API

Postman 1a mdt cong cu ndi tieng dé tha

nghiém va danh gid hiéu nang APL. NoO c6
giao dién dd hoa d& st dung va cho phép
ngudi dung giri cac yéu cau API, xem phan
hoi cia APL Postman c6 kha niang hd tro tat
ca cac phuong thitc HTTP bao gdm POST,
PUT, PATCH, DELETE hay GET. Khong
dung lai & do, Postman con thé hién su tién
lgi ctia minh khi chung cho phép cac 1ap trinh
vién thyuc hién luu lai lich sir cac lan request,
la tro thu dic luc khi c6 nhu cau su dung
lai [5].
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Céc tinh nang ma postman mang lai khi st
dung:

* Postman su dung Collections, vi vdy nguoi
dung hoan toan cé thé tao ra b dit liéu mau
luu trit cho nhiing 1énh goi APIL. Ngoai ra, &
mdi bo dit liéu mau luu trir, nguoi dung ciling
c6 thé tao thém céac thu muc con v&i nhiéu
request. Pay duoc danh gid 13 diém manh cuc
16n giup qua trinh t6 chic cac bo thir nghiém
tré' nén dé dang.

» Postman Collections va Environment cung
cap tinh nang import hodc export, tir d6 ngudi
dung s& c6 thé chia sé cac tép dit liéu dé dang
hon. Khong chi vay, cac lién két truc tiép
cling c¢6 thé dugc dung véi muc dich chia sé
b6 dit liéu mau luu trir.

» Postman mang kha nang vuot trdi khi
ching co thé test trang thai phan hdi cia
HTTP.

= Postman c6 thé hd tro g& 16i. Theo d6, nhd
bd phan bang diéu khién cua Postman, nguoi
dung s& dé dang kiém tra cac dir liéu da xuat.
Nho vy, qua trinh g& 16i sé tré nén linh hoat
hon bao gio hét.

= Postman hd trg tao thir nghiém. Khi nhitng
diém kiém tra thir nghiém ciing nhu xac dinh
trang thai phan héi HTTP thanh cong, vai trd
x4c nhan s& c6 xu hudng thém vao mdi 1énh
goi API dé dam bao t6i da pham vi kiém tra.

* Quad trinh sir dung newman va by dir li¢u
mau luu trir s& dam bao rang cac kiém thir co
thé chay duoc trong nhiing 1an l3p lai. Nho o,
ngudi dung sé tiét kiém nhiéu thoi gian hon
cho céc thir nghiém c¢ tinh 1ap cao.

= Postman c6 kha ning hd trg tich hop mot
cach lién tuc cho cac hoat dong phat trién.

2.4. Phwong phap xtv ly s6 liéu

Két qua thuc nghiém duoc phan tich qua sb
li¢u cong cu Postman, dé xac dinh d6 6n dinh

dir liéu va do thoi gian dép tng cho nguoi
dung.

3. KET QUA VA THAO LUAN
3.1. Xay dwng Server API

Heé thong server rest API 1 mot may chu co
hé thong nham tiép nhan, thong bao va xir 1y
c4c yéu cau cua sinh vién dén nha trudng
thong qua céac thiét bi di dong hodc website.
Céc thiét bi nay duoc két ndi véi server thong
qua cac API sinh ra tir server. Hé thong server
rest API phuc vu cho cong tac sinh vién, yéu
cau ban dau phai c6 cic chiic ning sau:

= L'Qiy thong tin c4 nhan: Sinh vién c6 thé léy
duogc cac thong tin ¢4 nhan cia minh.

= Yéu ciu mién hoc, mién thi tiéng Anh:
Sinh vién c6 thé giri yéu cdu xin mién hoc,
mién thi hoc phan tiéng anh c6 kém gidy to
x4c nhan thong qua cic ung dung két ndi
voi APL

= Phuc khao diém: Sinh vién co thé giri yéu
cau phic khao diém cia minh thong qua cic
tmg dung két ndi voi API tuong mg voi cac
dot dang ky dugc cho phép.

= Xem lich thi: Sinh vién c6 thé xem lich thi.
= Ding ky thi: Sinh vién ¢ thé dang ky thi
lai cac mon hién dang co lich thi tuong Ung
v6i hoc phan cta ban than thong qua ung
dung.

= Hodn thi: Sinh vién co thé gui yéu ciu
hoan thi cac mon.

= Huy dang ky thi lai: Sinh vién c6 thé gii
cac yéu cau huy ding ky lich thi lai cua cac
mon c6 trong hoc phan ciia minh.

= Yéu cau lién quan dén két qua hoc tap:
Sinh vién c6 thé iy thong tin vé két qua hoc
tap cua ban than.

» Khoa cac chuc nang: Cac chirc ning co
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nhu cau ning cdp can dwoc tam ding hoat
dong dé tién hanh bao tri.

= Ding nhap, cip quyén ngudi dung: Thiét
1ap hé thong dang nhap riéng sir dung ma sinh
vién va mat khau cé sdn dé thuc hién. St
dung JWT Token dé tang tinh bao mat.

= Gui thong bao: Thong bao duogc gii dén

cau hodc cac yéu cau dugc xu ly hoan thanh.

Yéu t6 quan trong trong xay dung API 1 phai
dam bdo tinh bio mat dit liéu dé tranh bi tan
cong.

3.2. Xay dwng hé théng bao mat cho API.
Str dung JWT Token dugc thyc hi¢n nhu mo

cho sinh vién khi sinh vién thyc hién cac yéu  hinh sau:
Client API
@ Post api/auth/login |
Ngudi ding I & g) Kiém tra thong tin dang
dang nhap : nhép
@ Tra vé ( Token, refreshToken ) Tao chudi JWT c6 ma
i J hoa
@ Giri yéu cau v6i Token dit trong
Nguoi dung sur dung céc ° Header I .
chirc nang khi JWT Kiémtra JWT
Token hét han Thong bao JWT hét han

@ Tréa vé Token hét han

@ Post api/auth/refreshToken

L4

Lay Token truy cp m&i
(Token Refresh)

@ Tra vé
<

gui Ién RefreshToken

dm tra refreshToken

(2
~
('D)

(Token mdi, refreshToken)

Hinh 3. M6 hinh bao mat API

Xay dung cau hinh co so dir liéu MySQL va
Sequelize sau d6 dinh cAu hinh khoa xéc thuc.
C6 dugc ludng dir lidu hoat dong thong qua
dé gitip POST ding
ky va ding nhap, “user.routes.js” dé nhan tai

tép tin “Auth.routes.js”:

nguyén cong cong va duoc bao mat. Tiép theo
xay dung bd dém trung gian thong qua chuc
ning tép tin sau “verifySignUp.js” dé kiém tra
tén nguoi dung hodc email trung ldp, tép tin
“authJwtjs” ding dé xac minh ma thong bao,

kiém tra vai trd ngudi dung trong co so
dir liéu. Xay dung bo diéu khién gém tap
tin “auth.controller,js” dé xu 1y cic hanh
dong dang ky va dang nhap. Tép tin
“user.controller.js” gitp vi¢c tra lai ndi dung
cong khai va dugc bao vé. Can tao mo hinh
Sequelize bang cach xay dung 2 tép tin
la “ngudidung.model.js” va tép tin “vai
tro.model.js”. Tiép theo ta xiy dung tép tin

“server.js” dung d€ nhap, khoi tao cac médun
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va tuyén dudng can thiét, cho tiép nhan céac két
ndi. Bé dam béo tinh bao mat, s& st dung bao
mat chudi két ndi. Trude hét s& sir dung thuat
toan md hoa AES-256-CBC. Viéc tiép theo
cAn ma hoéa chudi két ndi, bd ma hoa nay sé
tién hanh ma hoa chudi két ndi voi server. Sau
khi mi hoa can bo giai ma chudi két ndi, bd
giai mi ndy s& tién hanh giai ma chudi két nbi
do vai server thong qua mdt key ma hoa (chia
khoa mé héa). Cubi cing can bao mat code
API va key mi hoa, giai ma chudi két nbi.
Tién hanh dung mot bén thir ba dé bao vé code
Api va key (ma hoa va gidi ma), luc nay s€
duogc bdo vé trén GitLab. Vay can phai xay
dung mot hé théng GitLab, sau d6 xay dung
mot tai khoan git trén hé thong GitLab d6. Khi
d6 toan bd code API dugc ddy va bao vé boi
git. Vay lic nay, key ma hoa s& duoc chuyén
thanh bién dudi dang méi truong va dugce luu,

bao v¢€ boi git.

3.3. Panh gia hiéu nang st dung API

Tién hanh chay kiém thir trén mdy Lenovo
Workstation ThinkStation P520 cdu hinh sau
day:

= CPU Intel Xeon W-2255 Processor (3.70
GHz up to 4.50 GHz).

= Ram: 32 GB DDR4-2933 MHz.

= O ctng: SSD 256 GB SSD Pcle va HDD
2TB SATA.

= _ Card man hinh: NVIDIA GeForce RTX
3080 Ti 12GB GbBR6X, K+M USD, DOS,
BT+Wifi, 3Y Onsite & KYD — 30BFSJT100.

Thir nghiém dau tién tién hanh cho 1000 luot
truy cap voi do tré ctia moi luot truy cap 1 ms.
Thoi gian duy tri gid tri va hi€u luc cua
Token: 10 h.

Source Environment Iterations Duration All tests Avg. Resp. Time
Runner none 1000 2m18s 0 37ms
Test 1000 request with 1ms delay
350 -
300 -
8 250 1
E
=
£ 200 -
[
1]
=]
& 150 A
100 1
50
T T T T T T
0 200 400 600 800 1000
delay times

Hinh 4. Két qua chay 1000 lwot truy cap chup tir postman

Két qua chay 1000 luot truy cdp mat tim hon
2m cho tit ca dir liéu dén, thoi gian trung binh
dé hoan thanh mot luot truy cip dé gui va
nhan mit 37 ms.

Thir nghiém tiép theo tién hanh cho 10000
lugt truy cap véi do tré cia moi lugt truy cap
I ms. Thoi gian duy tri gia tri va hi¢u luc cua
Token: 10 h.
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Iterations

10000

Source Environment

Runner none

Duration

23m17s 0

All tests Avg. Resp. Time

35ms

Test 10000 request with 1ms delay

2000 -

1750 H

1500 +

1250 -

1000 -

750 -

request number

500

250 -

0 2000 4000

6000 8000

10000

delay times

Hinh 5. Két qua chay 10000 lwot truy cap chup tir postman

Két qué chay 10000 lugt truy cap mét tim hon
23 m cho tat ca dir liéu dén, thoi gian trung
binh dé hoan thanh mot luot truy cap dé gui va
nhén méat 35 ms.

Iterations

20000

Source Environment

Runner none

Duration
41m 20s o}

Thir nghiém tién hanh cho 20000 luot truy
cap véi do tré cua mdi luot truy cap 1 ms.
Thoi gian duy tri gid tri va hiéu lyc cua
Token: 10 h.

All tests Avg. Resp. Time

22ms

Test 20000 request with 1ms delay

1750

request number
B B &
8 38 g 8

o

0 2500 5000 7500 10000 12500 15000 17500 20000
delay times

Hinh 6. Két qua chay 20000 Iwot truy cap chup tir postman

Két qua chay 20000 luot truy cdp mat tim
hon 41 m cho tit ca dir liéu dén, thoi gian
trung binh dé hoan thanh mot luot truy cap dé
gri va nhan mét 22 ms. Thir nghiém tién hanh
cho 50000 luot truy cap véi do tré ciia mdi
luot truy cap 1 ms. Thoi gian duy tri gia tri va

hiéu luc cua Token: 10 h.

Két qua chay 50000 luot truy cip mat tim
hon gé‘m 2 h cho tit ca dir liéu dén, thoi gian
trung binh dé hoan thanh mét luot truy cap dé

gl va nhan mat 17 ms.
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Source Environment lterations Duration All tests Avg. Resp. Time
Runner none 50000 1h 98m 0 17 ms
Test 50000 request with 1ms delay
2500 1
2000 1
g
£ 1500 1
3
c
i
3 1000
g
500 -
0+ “LMW

0 10000

20000

30000 40000 50000

delay times

Hinh 7. Két qua chay 50000 lwot truy cap chup tir postman

4. KET LUAN VA KIEN NGHI

Tir nhitng két qua thu duoc trong qua trinh
nghién ctru xdy dung API két ndi phan mém
Uneti-Online trén thiét bi di dong, hé thong da
dap tmg cho 50000 sinh vién cung lic truy
cap va trai nghi¢m. Pé c6 thé hoat dong tdt
hon, can nang cip phan cung ting bo nhé dém
cap tung dung, c6 thé giam dang ké thoi gian

phan hoi bang cach giam thiéu viéc truy xuat
va xur ly dir liéu du thua. Hién tai cé tam
20000 sinh vién, nha truong dap ung tot nhu
cau hoat dong. Ngoai ra dé tang hiéu suat tot
hon can tiép tuc nghién ctru cong nghé méi va
6 thé cai tién cac giai thuat luu trit hé thong
co so dir liéu.
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IMPROVING ENGLISH PRONUNCIATION SKILL THROUGH PHONETIC

TRAINING FROM WEB-BASED MATERIALS

NANG CAO KHA NANG PHAT AM TIENG ANH THONG QUA VIEC LUYEN TAP

Abstract:

Keywords:

Tém tat:

T khoéa:

TU NGUON HOC LIEU TRUC TUYEN
Tran Thi My Linh
Trung tam Hop tac qudc té, Truong Pai hoc Kinh té - Ky thugt Céng nghiép
Dén Toa soan ngay 20/05/2023, chap nhan ding ngay 05/06/2023

The research aims to investigate the effectiveness of using web-based materials in
developing English pronunciation skills of non-English major sophomores at the University
of Economics-Technology for Industries (UNETI). This research endorsed a
semi-experimental design. The research participants were divided into two groups: the
control group (N=20) and the experimental group (N=20). To collect data, an oral EFL
pronunciation test recorded in video or audio was performed before and after for both
groups. The obtained data was analyzed using Microsoft Office 365 Excel. The results
showed that there was a statistically significant difference between the mean scores of the
experimental group and the control group in favor of the experimental group. Web-based
materials are effective in developing English as a Foreign Language (EFL) pronunciation
skills for non-English major sophomores at the University of Economics-Technology for
Industries (UNETI) because it includes materials that are intended to increase student
engagement and interaction and provide them with more exposure to the target language,
which has helped improve their EFL pronunciation. Based on the research findings, both
the theoretical and practical aspects of EFL pronunciation should be taught side by side in
an integrated manner; the practical part is not separate from the theory part.

English pronunciation skill, the web-based materials, quasi-experimental design.

Nghién ctru nay nham muc dich nghién ctu hiéu qua cla viéc luyén tap phat am tiéng Anh
thdng qua viéc st dung ngudn tai liéu trwc tuyén dé phat trién k§j nang phat am tiéng Anh
cho sinh vién nam 2 khéng chuyén ng ciia Trwdng Dai hoc Kinh té - Ky thuat Céng nghiép.
Nghién clru da &p dung phuwong phéap thiét ké ban thuc nghiém. Nhirng ngudi tham gia
nghién cu dwoc chia thanh hai nhém: nhém kiém soat (N=20) va nhém th&r nghiém
(N=20). D& thu thap di¥ liéu, bai kiém tra phat am EFL da duwoc thwc hién trwdc va sau
nghién ctru cho ca hai nhém. D liéu thu dwoc dwgc phan tich bang Microsoft Office 365
Excel. Két qué nghién clru cho thay sw khac biét cé y nghia thdng ké gitra diém trung binh
clia hai nhom. Két qua ctia nhém thi nghiém cao hon so véi nhém kiém soat, diéu nay
khang dinh luyén tap phat am théng qua nguén hoc liéu trwc tuyén cé hiéu qua hon trong
phat trién cach phat am tiéng Anh ctia sinh vién nam 2 hé khoéng chuyén ngi tai Truéng Dai
hoc Kinh té - K§ thuat Céng nghiép vi né bao gdm cac tai liéu cé muc dich gilp téng kha
nang phat am cla sinh vién tham gia nghién cru va né cung cap cho ngudi hoc nhiéu co hoi
tiép xuc véi ngdn ng dich.

Phat am tiéng Anh, tai liéu trwc tuyén, thiét ké ban thwe nghiém.

1. INTRODUCTION speakers and  listeners need  clear
1.1. General Introduction pronunciation as it  facilitates oral
English pronunciation is the meaningful ~communication. Pronunciation is vital to
perception and production of sounds. Both ~ Proper communication because the incorrect
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use of pronunciation inevitably leads to the
message being misunderstood by the
recipient. Pronunciation of the letter sounds in
words as well as syllable emphasis on parts of
words will more often than not change the
words meaning and context drastically
thereby irreversibly altering the meaning of
the sentence being communicated. For
effective and successful communication in
English, pronunciation skills are key which
impacts other linguistic skills. To elaborate,
pronunciation skills help in the development
of learners’ speaking skills. According to
studies on English as a second language
reading, reading difficulties emerged as a
consequence of inaccurate pronunciation of
English sounds. Assisting these learners in
improving their pronunciation may therefore
help them to become more effective readers.
The major goal which is considered relevant
and achievable for pronunciation teaching and
learning is to achieve international
intelligibility. Thus, modern approaches to
pronunciation teaching aim to provide
students or learners with the ability to interact
successfully with English speakers from a
variety of linguistic backgrounds. A variety of
technologies and digital resources are now
available to enhance pronunciation teaching,
including computer-assisted pronunciation
teaching (CAPT) and automated speech
recognition (ASR). Therefore, in the current
study, the researcher would like to discover
the impact of web-based materials in
improving EFL pronunciation.

1.2. Statement of the problem and rationale
for the study

Although English teachers at UNETI are well
aware of the importance of integrating
pronunciation into the language classroom,
they still find it formidable to teach it as

“there is no agreed-upon system of deciding
what to teach, and when and how to do it”
(Darcy, Ewert, & Lidster, 2012). The
integrative approach imposes high demands
on the design of pronunciation syllabi and
lessons, which may also intimidate the
teachers. Celce-Murcia et al. (2010) proposes
a communicative framework in which
attention is gradually shifted from an initial
focus on form towards incorporating more
meaning in a sequence of activities, with the
provision of corrective feedback. In addition,
in a communicative classroom, the teacher
should work as a pronunciation coach who
assists learners by supplying information,
giving models from time to time, offering
suggestions and constructive feedback about
performance, and  providing  practice
opportunities and encouragement (Morley,
1991) but an English class at UNETI is rather
crowded with 50 students at average. Before
entering university, UNETI students in high
schools mostly focused on preparing and
doing English tests which prioritized grammar,
vocabulary, and reading comprehension for
the university entrance exam. The student's
EFL process lacked the practice of Writing,
Speaking,  Listening  skills, especially
pronunciation. In the process of teaching, the
researcher found that UNETI students have
had poor pronunciation skills that encouraged
the researcher to focus on studying how to
develop their EFL pronunciation skills
through web-based materials available on the
Internet.

1.3. Research questions and research

hypotheses of the study

The research was conducted to investigate the
effectiveness  in  improving  learners’
pronunciation through web-based materials.
To achieve this, the following research
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question must be taken into serious

consideration:

To what extent do web-based materials impact
on non-English major sophomores’ EFL
pronunciation skills at the University of
Economics — Technology for Industries?

What the research will find is stated in these
alternative hypotheses:

(1) There is a significant difference in the
Experimental Group’s EFL pronunciation
before and after the treatment.

(2) The results of the Experimental Group's
Post- EFL Pronunciation Test are higher than
the ones of the Control Groups Post- EFL
Pronunciation Test.

(3) The web-based materials are effective in
developing EFL pronunciation skills among
non-English  major sophomores at the
University of Economics — Technology for
Industries.

2. LITERATURE REVIEW
2.1. Pronunciation
2.1.1. Definition

According to E W Stevick (1978:145)
pronunciation can  be  defined as:
“Pronunciation is the primary medium
through which we bring our use of language
to the attention of other people. It is a process
of materializing of features relating to the
system of sounds/ phonemes, the syllabic
structure, prosody (word stress and
intonation) while speech/ oral verbal message
is constructed.”

2.1.2. The elements of pronunciation

(*) Suprasegmental aspects of pronunciation
Stress

According to Collin, P (1985) who developed
from the theory by Fry, D.B (1958), there are

various ways in which stress manifests itself
in the speech stream, and they depend to some
extent on which language is being spoken.
Stressed syllables are often louder than
non-stressed syllables, and they may have a

higher or lower pitch. They may also
sometimes be pronounced longer.
Intonation

Intonation, or change of pitch, is crucial
in signaling speaker’s meaning, particularly
interpersonal attitudes. Pitch changes are
crucially linked with stress.

Features of connected speech

In spoken discourse the boundaries between
words are very often not clear-cut. Words and
sounds are lost and linked together in different
ways to enable us to articulate with minimal
movement.

\oice quality

\Voice quality has received little attention in
EFL learning, although actors may be quite
familiar with the concept.

(*) Segmental aspects of pronunciation
Consonant Sounds are those speech sounds

for the production of which there is a sort of
obstruction in the vocal tract. Crystal (2003)
asserts that Consonants are “sounds made by a
closure or narrowing in the vocal tract so that
the airflow is either completely blocked, or so
restricted that audible friction is produced”
(P.103). Vowel Sounds are the speech sounds
which are produced without any sort of
obstruction in the vocal tract. They are the
peaks of syllables. Crystal (2003) asserts that
vowels are “sounds articulated without a
complete closure in the mouth or a degree of
narrowing which would produce audible

friction” (P.517).
2.3. Web-based materials
2.3.1. Definition
Bates AW

According  to (1995),
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Web-based means an external application that
is accessed via a web browser over the
Internet. A Web-based application refers to
any program that is accessed over a network
connection using HTTP, rather than existing
within a device’s memory. Web-based
applications/ materials often run inside a Web
browser.

2.3.2. Web-based teaching

"Web teaching is all about making
connections: connecting your students to one
another and to resources around the world;
combining different materials — music, motion,
text, narration — into one presentation;
collecting related information from multiple
sources enable students to make their own
connections by offering materials for
download and use in their scholarship or by
having them construct web documents as part
of their coursework. And this process of
making meaningful connections is at the core
of all learning." (Bates AW, 1995).

2.3.3. Web-based materials to teach and
study English pronunciation

Due to space limitation, not all of these
programs can be described in detail in
this paper. The researcher focused on
pronunciation lesson videos from YouTube,
websites as www.blairenglish.com,
www.soundsofenglish.com,
www.shiporsheep.com, www.bbc.co.uk,
www.testyourenglishpronunciation.com,
www.translate.google.com because they were
free, diverse and arranged from easiness to
difficulties. Especially, students can practice
at any time.

2.4. Empirical Studies

A variety of studies analyzed the effect of
web-based materials on developing English
language skills. So as to have an overview of

different researches related to web-based
material, some of them were reviewed.
Anwari, Ktaviana, Rahmawati, & Syafiq
(2021) investigated the effect of the web
materials in improving the writing ability of
students on descriptive text. The total samples
for this research were all tenth-grade students
at SMK Muhammadiyah kudus, Indonesia,
which consisted of 70 students. Findings
indicated that the use of web materials were
effective in improving the students’ writing
skills of descriptive text. Fujianti and
Sudirman’s (2019) research investigated the
effect of web materials to improve students’
narrative writing. The sample consisted of 58
students from the second grade in Senior High
School Pandeglang 11 in Indonesia, with 29
students in the experimental group and 29
students in the control group. The design of
this research was a quasi-experimental design.
The method used in this research was a
quantitative method. The researcher used pre
and post-test to collect data. The results
showed that there was a significant effect of
using the web materials toward students’
writing mastery on the narrative text. Also, the
web materials increased the motivation of
students toward narrative writing. Some
Vietnamese researchers explored the effect of
web materials on teaching some different
language skills. It is noticeable that Dao. D.
(2018) did research on “Significance of
Teaching Speaking skill of English through
web  materials” which  conducted a
quasi-experiment at Banking University of Ho
Chi Minh City with 38 students. It can be
easily seen from the test score analysis that
the experimental group made great progress
while the control group made little, and there
is a significant difference in listening
comprehension between two groups. Thus, it
can be concluded that the researcher’s study
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emphasizes the effectiveness of web materials
on other field of English language skKill:
pronunciation.

3. RESEARCH METHODOLOGY
3.1. Research setting and participants

The study took place at UNETI from
September 2022 to April 2023. The
researchers chose sophomores randomly from
Faculty of Business Administration, Financial
Banking and Insurance, and Electronics
Engineering. The second-year participants
have already experienced a university
entrance examination with a variety of tests.
Consequently, they were supposed to have
sufficient background knowledge and ability
to pronounce and speak English.

Forty non-English major sophomores at the
University of Economics — Technology for
Industries in the Academic year 2022-2023
were selected to be the participants of the
study. Among 40, 20 came from Faculty of
Financial banking and Insurance, 10 from
Faculty of Business Administration and the
rest from Faculty of Electronics Engineering.
Participants who were aged between 20 years
old and 21 years old were divided equally at
random into an experimental group and a
control one, with 20 students in each group.
Students’ participation was appointed by the
researcher and could withdraw from this study
whenever they wanted. The researchers made
sure that the participants’ information would
be confidential and the findings of this study
would be informed to them.

3.2. Research design and methodology

To Dbegin with, the quasi-experimental
research was taken into consideration.
According to McDonough J & McDonough S
(1997), it is considered as a controlled look at
nature. Selinger & Shohamy (2000) confirmed

that the quasi-experimental research is the
effects of specified and controlled treatments
given to subjects usually formed into groups.
In a nutshell, the quasi-experimental research
is carried out to explore the strength of
relationship between variables. With this
method, not only did researcher have firm
control over variables to obtain results but
they also could identify the confirmation of
the hypothesis and further analyze this
relationship to determine in-depth ideas. Thus,
the study adopted a quasi-experimental design
that aims to evaluate interventions but that do
not use randomization and to demonstrate the
effectiveness between an intervention and an
outcome. The researcher also followed
quantitative methodology in this study

3.3. Instruments

The instruments are comprised of two
pronunciation tests administered as the
pre-test and post-test which  follows
Vaughan-Rees (2010)’s instructions in “Test
your pronunciation”. Atabek Yigit, E., Balkan
Kiyici, F. & Cetinkaya, G. (2014) evaluated
the test effect in the classroom. The findings
indicated that the tests, which educational
professionals frequently use to assess their
students’ learning, should be used to support
teaching and learning processes and not just to
determine the level of learning since much
research supports the claim that testing has an
important effect on students’ retention of
previously learned information. The pre-test
would be given before treatment to measure
the participants’ pronunciation skills. The
post-test was administered to measure the
participants’ pronunciation skills after the
treatment. Both of them are carried out with
40 participants in class and then recorded in
video or audio through smart phone. The test
consisted of 3 parts:
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= Part 1: Participants listen to 10 words in
the audio file three times per word, say the
word they hear twice.

= Part 2: Participants look at 10 words on TV
screen, pronounce the words they see twice.

= Part 3: Participants look at 15 sentences on
TV screen, pronounce them.

The validity of the tests was calculated
through a rubric which is an assessment tool
that clearly indicates achievement criteria
across all the components of any kind of
student work, from written to oral to visual. It
can be used for marking assignments, class
participation, or overall grades. There are two
types of rubrics: qualitative and quantitative
rubric (Audrey, 2011). The quantitative rubric
model is designed in the research.

Table 1. Quantitative rubric model

20 Partially Effective Pronunciation

- Inaccurate pronunciation of individual sounds,
word stress, word endings, intonation, and
rhythm

- Many non-native pauses and/or hesitations
which can interfere with comprehensibility

- Pronunciation impedes communication

10 Ineffective Pronunciation

- Major inaccuracies with pronunciation of
individual sounds, word stress, word endings,
intonation, and rhythm cause significant
problems of intelligibility

- Significant pausing, hesitations, and/ or short
phrases which interfere significantly with
comprehensibility

- Pronunciation severely impedes communication

NS No response

Score Pronunciation Description

35 Excellent Pronunciation

- Native-like pronunciation of individual sounds,
word stress, word endings, intonation, and
rhythm

- Native-like fluency, speak smoothly without
hesitation and with ease

- Pronunciation does not impede communication

30 Good Pronunciation

- Accurate pronunciation of individual sounds,
word stress, word endings, intonation, and
rhythm

- Occasional non-native pauses and/or hesitations
which do not interfere with comprehensibility

- Pronunciation rarely impedes communication

25 Satisfactory Pronunciation

- Fairly accurate pronunciation of individual
sounds, word stress, word endings, intonation,

and rhythm
- Some non-native pauses and/or hesitations
which sometimes interfere with

comprehensibility

- Pronunciation occasionally impedes
communication

3.4. Data collection procedure

Some steps were experienced in the present
study. At the first stage, a pre-test to measure
the groups of participants’ pronunciation skills
before the treatment is performed. At the
second stage, the researcher implemented the
treatment which lasted 10 weeks for the
experimental group. At the beginning of each
session, the pronunciation lesson video from
YouTube, websites as: www.blairenglish.com,
www.soundsofenglish.com,
www.shiporsheep.com, www.bbc.co.uk,
www.testyourenglishpronunciation.com
which were free, diverse and arranged from
easiness to difficulties were given to the
experimental group to help recognizing the
correct pronunciation, mouth shape and
tongue placement. Next, the participants had
to listen continuously for five (5) minutes,
observe the mouth and sample sounds of the
experts. Then, the researcher instructed them
to pronounce it again and again until it is
correct and enough. Right after the process of
researcher’s instruction, participants from the
experimental group listened and repeated
what had been heard. This technique will help
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them keep up with the speaking speeds of
native speakers. The audio or video type was
recorded through smart phone. The next step
Is that the instructor gave participants time to
go to the web page of Google Translate or go
to the Google Translate App on the mobile
phone and practice saying the word by
pressing on the microphone icon. Do it until
the word they want to say is written on the
screen in text. Especially, they were required
to study and practice at least 30 minutes at
home. Regarding the control group,
participants were taught and instructed to
study and practice regularly based on the
pronunciation program practice in the Market
Leader 3rd Edition Elementary Coursebook
(Cotton, D., Falvey, D. & Kent, S., 2000).
They were required to study and practice at
least 30 minutes at home as well. This group’s
practice was also recorded in audio or video
through smart phone. The procedure
continued for the remaining of the session. At
the last stage, the post-test was run to measure
the participants’ pronunciation skills at the
end of the treatment.

3.5. Data analysis

To analyze the collected data, Microsoft
Office 365 Excel was used. Along with the
descriptive statistics including: mean and
standard  deviation, quantitative  rubric
assessment utilized to measure the effects of
web-based materials on the improvement of
participants’ pronunciation skills.

4. FINDINGS AND DISCUSSIONS
4.1. Groups’ Pre-EFL Pronunciation Test

Reviewing literature related to EFL
pronunciation, along with the researcher’s
teaching experience, it could be argued that
non-English major sophomores at UNETI had
weak EFL pronunciation skills. To assure the

validity of this argument, the researcher
conducted pre-EFL  pronunciation  test
involving experimental and control group.
Results indicated in Table 2, prove their poor
EFL pronunciation skills.

Table 2: Results of pronunciation problems

No Skill Percentage
1. Performing similar | 41%
consonants
2. Performing similar vowels 32.5%
3. Performing right stress 21%
4. Performing shift of stress 24.3%
5. Performing linking 14.2%
6. Performing elision 25%
7. Uttering assimilation 9.8%

Through the results from Table 2, it can be
seen that participants encountered huge
problems with similar consonants and vowels,
hence, recommendations should be mentioned
further later.

Table 3: Results of Both Groups’ Pre-EFL
Pronunciation Test
Group N M S.D. D.F | tvalue
Control 20 | 1355 1.48 18 31.3
Experimental | 20 | 13.45 | 1.62

Table 3 showed the descriptive data of both
groups for the pre-test. The mean and standard
deviation for both groups is roughly similar in
the pre-test. In the experimental group, the
mean score is 13.25 (approximately 13.3) and
the standard deviation is 1.77. In control
group, the mean score is 13.85 (approximately
13.9) and the standard deviation is 1.57. It
certified that there is similarity in both groups
at the beginning of the treatment. There were
no statistically significant differences between
the mean scores of the experimental group
and the control one, t-value was 31.45 for
both the control group and the experimental
one. This indicates that the two groups had
almost the same academic level at the
beginning of the treatment. Thus, any possible
improvement after the treatment could be
attributed to the use of web-based materials.
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4.2. Experimental Group’ Pre-Post- EFL
Pronunciation Test

Findings of the current study were reached in
the light of examining the hypotheses of the
study.

Hypothesis (1) There is a significant difference
in  the  Experimental  Group’s  EFL
pronunciation before and after the treatment.

Table 4: Results of the Experimental Group’s
Pre-Post- EFL Pronunciation Test

Experimental | M SD t.value D.f
Pre- 135 1.62 26.22 18
Post- 24 1.8

Note: Significant at (0.05)
In the first hypothesis, it has been proposed
that there would be a statistically significant
difference between the mean scores of the
experimental group before and after the
treatment. The number indicated from Table 4,
in terms of the mean scores, changed from
13.25 to 25.5 that increased dramatically. It is
proved that there was significant improvement
in pronunciation skill through applying the
WBM to the experimental group. Thus, the
first hypothesis “There is a significant
difference in the Experimental Group'’s EFL
pronunciation before and after the treatment.”
was validated.

4.3. Groups’ Pre-Post- EFL Pronunciation
Test

Hypothesis (2) The results of the Experimental
Group’s Post- EFL Pronunciation Test are
higher than the ones of the Control Group's
Post- EFL Pronunciation Test.

Table 5: Results of both Groups’ Pre-Post- EFL
Pronunciation Tests

Note: Significant at (0.05)

Table 5 presented the descriptive data of both
groups for the pre-test and post-test. In the
experimental group, the mean score of
post-tests is 25.5 and the standard deviation is
1.91. In control group, the mean score of
post-tests is 17.3 and the standard deviation is
1.55. The difference was significant at 0.05
level The participants in the experimental
group outperformed the participants in the
control group. It can be understood that the
results of the Experimental Group’s Post- EFL
Pronunciation Test are higher than the ones of
the Control Group’s Post- EFL Pronunciation
Test. Therefore, hypothesis 2 is confirmed
right from the results of the research. This
improvement of the experimental group
compared to the control group is due to using
the web-based materials.

4.4. Total Effect Size of the web-based
materials on EFL Pronunciation Skills

Hypothesis (3) The web-based materials are
effective in developing EFL pronunciation
skills among non-English major sophomores
at the University of Economics — Technology
for Industries.

Table 6: The Total Effect Size of the web-based
materials on EFL Pronunciation Skills

Group M | t.value | D.f | Effective
size
Pair 1 |Control Pre- 13.6 | 23.41 | 18 0.31
Control Post- 16.7
Pair 2 |Experimental Pre- [13.5| 26.22 | 18 0.63
Experimental Post- |24

Note. Significant at (0.05)

In the third hypothesis, it has been proposed
that the web-based materials would be
effective in developing EFL pronunciation
skills among non-English major sophomores

Group M SD |twalue |D.f
Pair 1 | Control Pre- 136 |1.48 (313 18
Control Post- 16.7 |15 32.16
Pair 2 | Experimental Pre- 135 |1.62 |[31.3
Experimental Post- |24 1.8 32.16
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at the University of Economics — Technology
for Industries. Cohen's equation for effect size
was used to examine this hypothesis as shown
in Table 6.

4.5. Discussions

Concerning the results, the researcher
indicated that the three hypotheses were
confirmed. The first hypothesis referred that
there was a statistically significant difference
between the mean scores of the experimental
group before and after the treatment in favor
of the experimental one in the post-test of
EFL pronunciation. This improvement of
experimental group’s performance could be
attributed to many reasons related to the
web-based materials. These reasons include
providing participants of the experimental
group with a variety of techniques/ steps,
changing the methods of teaching, raising
roles among the students to improve their EFL
pronunciation skills. It could also be attributed
to the fact of providing students with the
opportunity to interact with native online
materials, and how participants react to such
the material presented to them. Thus, the first
hypothesis proved to be correct. The results
are in line with Anwari, Ktaviana, Rahmawati,
& Syafiq (2021) which revealed the effects of
the web materials of on self-efficacy in the
writing of experimental group. Also, the
second hypothesis indicated that there was a
significant difference between the mean
scores of the post-administrations of the
experimental group and of the control one in
favor of the experimental group. Throughout
the teaching sessions, it was noticed that
participants of the experimental group had a
positive attitude towards the web-based
materials. The use of web-based materials led
to a higher level of improvement in students’
language achievement and motivation; it

increased their attention and interest. Hence,
their performance was improved which

supported the second hypothesis The
experimental group’s participants have
changed the way they feel about EFL

pronunciation skills. In the nutshell, the third
hypothesis revealing that the web-based
materials are effective in developing EFL
pronunciation skills among non-English major
sophomores at the University of Economics —
Technology for Industries was made evident.
The results are congruent with those of Dao,
D (2018) which showed that there were
statistically significant differences between
the experimental and control groups in
students' speaking performance, in favor of
the experimental group due to the training
from web materials.

5. CONCLUSION

In terms of the achieved results, it could be
concluded that the web-based materials were
effective in improving EFL pronunciation
skills among non-English major sophomores
at the University of Economics — Technology
for Industries as it included purposeful
material utilizing authentic language that
helped improving their performance of EFL
pronunciation. It also incorporated both the
theoretical part of teaching EFL pronunciation
with the practical one which enhanced
learners’ Furthermore, the
improvement of the participants’ EFL
pronunciation could be attributed to the fact
that the web-based materials included
materials that helped participants be familiar
with the confusing vowels and be able to
identify and discriminate them. It also
familiarized them with the proper intonation
patterns of English language and enabled
them to practice such patterns in different
contexts which increased their

performance.
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comprehensibility and intelligibility. The
research results have made three hypotheses
absolutely obvious that is the answers to the
research questions the author raise at the
beginning.

6. RECOMMENDATIONS

Recommendations could be mentioned as
follows. For the students, the tricky thing
about pronunciation is that it not just a
question of acquiring knowledge, it’s a
physical skill that they need to practise
regularly by listening to examples of authentic
speech, recording that they have practiced,
learning through phonemic chart, mastering
minimal pairs on www.blairenglish.com,
www.soundsofenglish.com,
www.shiporsheep.com,
www.testyourenglishpronunciation.com
Then check on www.translate.google.com

A collection of strategies and exercises for
helping the students can be given by the EFL
teachers, particularly in relation to remedial
work. These can be simple things, such as:
Modelling and Drilling; Exaggeration of
features and over-articulation; Using minimal
pairs to differentiate between sounds; Physical
techniques. For example, work on tongue
placement for /8/ and /0/ by having students
place their fingers to their lips and asking
them to touch their fingers with the tips of
their tongues when they form the sound;
Simple bio-feedback techniques, such as
having students place their fingers on the
larynx to feel the difference between voiced
and voiceless sounds; Using props. Apart
from the work on individual sounds, the work
on words or sentence, including word stress,
consonant clusters and intonation should be
focused on.
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