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Phwong phap t6i dwoc ap dung phd bién nhdm ting co tinh cla thép sau gia cong co. Tuy
nhién, hiéu qua ctia qua trinh t6i nay phu thudc vao mot sb yéu td nhw nhiét do toi, chat lam
mat, thoi gian gitk nhiét... can phai dwoc nghién clru dé dat dwoc két qua tdi wu vé do cirng,
dod bén chay, do bén dut. Nghién ciru nay nhdm muc dich téi wu héa quy trinh cai thién co
tinh clia thép carbon trung binh béng cach thay dbi mot sd yéu té chinh nhw chat l1am téi,
nhiét d6 t6i va thoi gian gilr nhiét. Két qua do dwoc trong nghién ctru nay 1a dd cirng, 6 bén
chdy déo va do bén cuc dai gi¢i han trwdc khi bi pha hay.

Toi, thép carbon.

The quenching method is commonly applied to improve its mechanical properties after
mechanical processing. However, the efficiency of this quenching process depends on a
number of factors such as quenching temperature, coolant, heat retention time, etc., which
need to be studied to achieve optimal results in terms of hardness, yield strength. , breaking
strength. This study aimed to optimize the process to improve the mechanical properties of
medium carbon steel by varying several key factors such as hardener, quenching
temperature and heat retention time. The results measured in this study are hardness, yield
strength and and ultimate tensile strength.

Quenching, carbon steel.

1. GIOI THIEU

Xt ly nhiét khi t6i thép carbon trung binh
(MCS) tao ra mot s6 dac tinh mong mudn trén
thép. Thép toi trai qua qua trinh bién doi pha,
Vi cau tric, lam ting cuong céc tinh chat co
hoc ciia nd nhu d6 cung, d6 bén kéo, do déo
va kha niang chong va dap... C4c théng sé nhu
nhiét d6 nung, thoi gian gitr nhiét va chat lam
mat cd anh huong 16n téi viéc cai thién co
tinh cua thép.

Tuy nhién, dé t6i wu hoa cac théng sé quy
trinh nay, can phai thuc hién mot nghién ctu
sau hon lién quan dén viéc sir dung phan tich

Taguchi cling nhu phan tich quan hé xam mo
(GRA). Mic du Taguchi 1a mét cong cu tdi uu
héa manh mé, nhung ndé khong phai la
phuong phap phu hop dé ti wu hoa dong thoi
cac chic nang da muc ti€éu. Do d6, GRA dugc
4p dung cho xép hang tam quan trong cua
tirng yéu té cuaa quy trinh t6i bang céach téi da
hoa d6 cimg (H), d6 bén chay (YS) va do bén
cuc dai gioi han trudc khi bi pha hay (UTS)
cua MCS.

Do d6, nghién ctru ndy téi wu hoa cac thong
s6 quy trinh dé ting cudng tinh chit co hoc
cua MCS bing cach sir dung cac chat long
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lam maét véi nhiét do va thoi gian gitt nhiét
khac nhau. Nghién ctru di xem xét két qua
nhu d6 cing, d6 bén chay va do bén cuc dai
giéi han cia MCS duoc xt Iy nhiét bang céch
4p dung dic tinh cang cao cang tét. Téi vu
hoéa don muc ti€u duogc thyc hién thong qua
phan tich ti I& tin hiéu - nhiéu (S/N) cua
Taguchi trong khi GRA duva trén Taguchi duoc
sir dung dé ti uvu hoa da muc tiéu cua cac két
qua phan hai.

2. POl TUONG VA PHUONG PHAP
NGHIEN clru

Mau duoc sir dung trong nghién cau nay la
thép carbon trung binh (MCS) phd bién.
Thanh phan hoa hoc thé hién trong bang 1.

Bang 1. Thanh phan héa hoc MCS

Fe C|Si|Mn| S |[Cr| Ni|Cu
97870410209 1(003/01/|0,2|0,3

Dé giam ung suit gay ra trong qué trinh gia
cong mau cadc mau duoc chuan bi ban dau
dugc xir Iy nhiét dén nhiét d6 840°C bang 10
mip va duoc chuan héa. Cac mau da chuan bi
duoc st dung dé tién hanh thuc nghiém voi
cac thong sé nhiét d6 nung néng va thoi gian
gidt nhiét 1an luot twong tng 14 (730°C, 760°C,
790°C) va (30, 45, 60 phut). Cac thong sb
thuc nghiém duoc lva chon trén co sé khuyén
céo cuia nha san xuét va két qua khuyén nghi
cua cdng bé trudc day [6,7]. Sau do, cac miu
duoc 1am nguoi trong cac chat 1am mat khac
nhau (dau thuc vat - CW, nuéc - PW va dau
may - SPE). Céc tht nghiém co hoc nhu thir
nghiém do cimg va do bén kéo sau d6 da duoc
tién hanh trén cac miu di dugc lam ngudi.
Kiém tra d6 cing May do do cang Brinell
EEDB 0006/43, d6 bén kéo biang may
M500-50AT theo tiéu chuan ASTM.

Trong nghién ctu nay, ba théng sé quy trinh
duoc xem xét 1 chat 1am mat, nhiét do toi va

thoi gian gitt nhiét. Ba cip d6 cho mdi yéu té
dugc chon duoc thé hién trong bang 2.

Bang 2. Bathéng s6 va mirc dd ctano

Théng s6 Ki Mirc do
hicul T 5 [ 3
Chat 1am mat A |CW |PW |SPE
Nhiét d6 to6i °C) | B 730 | 760 | 790

Thoi gian git C (30 |45 |60
nhiét (phut)

Phuong phap Taguchi dugc ap dung cho qué
trinh xt ly nhiét trong nghién cau nay nham
t6i da hoa do cimg, 4o bén chay va do bén cuc
dai cua MCS. Trong phan tich Taguchi, gia tri
cua cac két qua duoc chuyén ddi thanh ty lé
tin hiéu trén nhidu (S/N). Vi ca ba két qua do
ctng, do bén chay va do bén cuc dai déu duoc
mong mudn 1 toi da, nén cac dic tinh hiéu
Suat cang cao cang tot dé tinh ty & S/N da
dugc chon trong nghién ciu nay bang cach sir
dung cong thac 1:

S/ N =-10log (%Zn:izj (@)
Trong d6: n 1a s6 lan lap lai cho mdi thu
nghiém, y; mo ta gia tri két qua cho cac dic
tinh két qua thu i.

Phan tich phuong sai (ANOVA) dugc stir dung
dé phan tich anh huong caa qua trinh 1am mat,
nhiét do gia nhiét va thoi gian giit nhiét ddi
V6i do cimg, do bén chay va do bén cuc dai
trugc khi bi pha hay. Vi ANOVA lam néi bat
thir tu quan trong cua cac thdng sé anh husng
dén két qua, nén nd gilp xac thuc cac két qua
thu dugc thong qua phuong phap Taguchi.
Trong nghién ctu nay, phan mém théng ké
Minitab 19 dugc st dung cho ca phéan tich
ANOVA va Taguchi.
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Thir nghiém xac nhan sau khi thiét lap céc gia
tri t6i vu vé do cung (Hdopt), do bén chay
(YSopt) va do bén cuc dai (UTSopt) bang
phuong phap Taguchi, mot thir nghiém Xac
nhan da dugc tién hanh dé x4c nhan cic diéu
kién toi wu [1]. Gia tri tdi wu cua cac két qua
dugce wéc tinh bang cach s dung cac cong
thac (2):

Hdopt = My + (A—mp) + (Bs—mp) + (C3—mp)
YSopt= My + (As—my) + (Bz—my) + (Cs—my) (2)
UTSopt = My + (Az—my) + (Bz—my) + (Cz—my)
trong do (AzB3C3), (A3BgC2), (A333C3) tuong
g dai dién cho cac gia tri cua mac tbi uu vé
d6 cung, do bén chay va do bén kéo gigi han.
Mp, My va my lan luot 12 gia trj trung binh cua
tat ca cac Hdopt, YSept VA UTSep thu dugc tir
nghién ctru thuc nghiém.

Dé xac dinh xem céc gia tri toi wu cta cac két
qua c6 phu hop vai cac gia tri thir nghiém hay
khong, khoang tin cay (Cl) da duoc tinh cho
ting phan hdi [3] bang cach sir dung cac cong
thuc (3):

Cl= Fa,l,fe Ve l:i+l:|
neff R (3)

n =
14T,

trong do ty 1€ Fg,1,.e = F v&1 d0 tin cay 95%,
o = muc y nghia, f. 12 bac tu do cua sai sb,
Ve = sai 6 phuong sai, Nef = s6 1an 1ap lai hiéu
qué, R = s6 thi nghiém khang dinh. N = tong s6
thi nghiém va Ty 1a téng s6 bac tu do cua
thong sb chinh.

Taguchi 1a mot phuong phap khong phu hop
dé t6i wu hoa dong thoi cac ham da muc tiéu.
Do d6, phuong phap GRA da duoc ap dung
dé dat dugc xép hang tim quan trong cua tirng

thdng s6 quy trinh trén nhiéu dic tinh hiéu
suit bang céch téi da héa ddng thoi tat ca cac
két qua (do ctmg, dd bén chay va do bén kéo
giéi han). Dau tién, két qua thr nghiém duogc
chuan hoa (thudng nam trong khoang 0-1).
Pic tinh hiéu suit cang cao- cang tdt trong
biéu thuc (4) da duoc st dung cho tat ca cac
chic nang muc tiéu vi cac gia tri tdi da cua ca
ba két qua déu duoc mong mudn:

Cang cao cang tét,

() KO =minx(s) ()

maxx; (S) —min x; (s)

Sau khi chuan hoéa, hé s quan hé mo xam
dugc tinh bang céc biéu thic (5):

gi (S) _ Amin +¢Amax (5)

A (8)+ oA,
trong d6 Aci(s) la chudi do léch duoc tinh tir
biéu thuc (6):

Ay(8) =[%,()=%(s)| (6)

xi(s) 1a ddy so sanh, max xi(s) va min x;(s) lan
luot 12 ddy so séanh 16n nhat va nho nhat, Xo(s)
la ddy tham chiéu, ¢ 1a hé s6 nhan dang nam
trong khoang tir 0 dén 1. Trong GRA, sir dung
bat ky gia tri nao trong khoang tir 0 d&én 1 cho
¢ s& khong thay doi thtr ty tam quan trong cua
c4c thdng sé nhung 0,5 thudng dugc chon [2].
Cép do6 quan hé mau xam (GRG) sau do6 duogc
wéc tinh bang cach s dung phuong trinh 7
truéc khi xép hang cudi cung dugc thuc hién:

GRC =0,3527 H+ 0,3246 YS + 0,3207 UTS
(7

3. KET QUA VA THAO LUAN

Do cing (H), bén chay (YS) va do bén cuc dai

(UTS), la céc két qua - myc tiéu caa MCS,

duoc hién thi trong bang 3. Bang 3 ciing trinh

bay céc ty 1& S/N cho cac loai két qua.
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Bang 3. Két qua thi nghiém vaty 1é S/N cha chiing

™ Théng s6 Ham muc tiéu Ty 1é S/N cho céc loai két qua

s | A 0B C, H YS UTS H YS UTS
C | phat Bhn Mpa Mpa

1 |[CW|[730| 30 166.42 162.9 171.1 44,423 44.238 44.665
2 | CW | 760 | 45 609.97 264.8 268.8 48.458 48.458 48.589
3 |CW| 790 | 60 573.35 358.5 399.2 51.090 51.090 52.024
4 | PW|730| 30 349.19 116.1 138.5 41.297 41.297 42.829
5 | PW | 760 | 45 532.27 407.4 427.8 52.200 52.20 52.625
6 | PW|790| 60 471.59 224.1 252.6 47.009 47.009 48.049
7 | SPE| 730 | 30 332.27 342.2 399.2 50.686 50.686 52.024
8 |SPE| 760 | 45 243.48 236.3 277.0 47.469 47.469 48.850
9 |SPE|790| 60 311.41 317.8 242.2 50.043 50.043 50.686

Phan tich mot két qua (do cang) Ty lé S/N
trung binh va xép hang tam quan trong cua
cac théng sb quy trinh d6i véi gia tri do cang
thé hién & bang 4.

Bang 4. Két qua ty 1& SIN (Do clirng
S0 v&i chéat |am maét, nhiét dé va th&i gian giv nhiét)

Miurc d§ | Lam mét | Nhiét d¢ | Thoi gian
gilr nhiét
1 51,77 48,57 48,54
2 52,95 52,65 52,14
3 49,34 52,84 53,37
A 3,61 4,26 4,83
Hang 3 2 1
YA 12,7
Ty trong | 35,4749%

= Gia tri in dam biéu thi mtc do dat dugc
diéu kién t6i wu cho ting thdng sé quy trinh.

Hinh 1 thé hién anh huong chinh cua tung
thong sé dén do cing caa MCS. Theo
Canbolat [5], khi bién thé cua ty Ié S/N cao
nht va thap nhat 1a nho, vay c6 mot tac dong
tuong d6i thap caa théng sé déi vai phan hoi.
Hon nita, mic théng s6 voi S/N téi da cho

biét cac diéu kién téi wu cua hé thong. Do do,
céc thong sé quy trinh dé dat dwoc céc gia tri
t6i wu cho do cung téi da dugc xac dinh la:
Lam mat = PW, Nhiét a0 = 790°C va Thoi
gian gi@t nhiét = 60 phat (hinh 1). Biéu nay
cho biét khi qué trinh xtr 1y nhiét dugc thyuc
hién trong PW ¢ nhiét do gia nhiét la 790°C
véi thoi gian gitt nhiétla 60 phat, tac la
A;B3C3, thi 6 thé thu dugc do ciing cao nhat.
Do d6, do ctng toi wu tir dai diéu kién l1am
viéc cua nghién ctu nay duoc tim thay khi
qua trinh toi duoc thuc hién ¢ diéu kién lam
viéc t6i uu (AzB3Ca).

Main Effects Plot for SN ratios
Data Means

- Quenchant Temperature Soaking Time
-
53 - e /
P -
8 y \-. ,-r ./
B 4 \ / /
z \ / /
i 7
B 5 / f
= / /
5 /
3w A ,l/ /

-
-]
-

Signal-to-noise: Larger is better
Hinh 1. Biéu dd anh hwéng chinh cho ty 1& SIN
trén d6 cing (Taguchi)
Pé két qua co do tin cay vé mat théng ké,
phuong phap ANOVA di duoc sir dung dé xac
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thuc két qua phan tich Taguchi [4]. Diéu nay
duoc thuc hién dé ude tinh phan trim dong
g6p cua tirng thong s6 cua cac mau duoc toi
trong cic mdi truong khac nhau ddi véi dic

tinh d¢ ciing cua MCS. Viéc sir dung ANOVA
cho thay tac dong cua céc théng s quy trinh
dén do cimg, nhu thé hién trong bang 5 va
hinh 2.

Bang 5. Két qua ANOVA vé dé cleng ciia MCS

Source DF Seq Agj Agj F-Value P-Value R-Sq
SS SS MS
Lam mét 2 47902 47902 23951 1,73 0,366 0,86
Nhiét do 2 54349 54349 27175 1,97 0,337
Tg gilt nhiét | 2 60981 60981 30491 2,21 0,313
Léi 2 | 27625 27625 13813
Téng 8 | 190858
3 Bang 6 chi ra thoi gian giit nhiét dugc xép
* hang dau tién véi anh huong cao hon dén YS
2® va UTS cua MCS trong sé ba théng sé duogc
é j: xem xeét. Bang 6 cling chc~) thay rang thoi gian
| gitr nhiét thuong xuyén dan trudge nhiét do, co
. anh huong I6n nhat dén do bén UTS ciia MCS
§ dugc xu ly nhiét.

Quenchant Temperature Soaking time

Process parameters

Hinh 2. Ty |é déng gép cta tirng thong sé quy trinh
vao do cteng cua MCS (ANOVA)

Thoi gian gitr nhiét 1a théng sé quy trinh
chinh vé& d6 cing cia MCS vai ty Ié tac dong
la 31,95 % duya trén két qua ANOVA. Céc ty
lé dong gop, duoc thé hién trong Bang 4, ciing
chi ra rang thir hang vé tam quan trong cua
cac théng sé quy trinh ddi voi do cang cua
MCS la Thoi gian gii nhiét > Nhiét do > Chat
lam nguoi.

Biéu d6 hiéu tng chinh cua phuong phéap
Taguchi va két qua ANOVA da dua ra mot thi
hang tuong tu vé anh hudng cia céc théng sb
quy trinh d6i véi do cang caa MCS. Do do,
viéc tang thoi gian giit nhiét so véi tat ca cac
yéu té quy trinh khac trong qué trinh xu Iy
nhiét caa MCS c6 tac dong 16n nhat dén do
ctng cua no.

Bang 6. Két qua vé ty Ié S/N (YS va UTS
so v&i chat lam nguéi, nhiét do va thoi gian gilr nhiét)

YS

Mirc d§ | Lam mat | Nhiét d | Thai gian
gilr nhiét
1 47,93 45,41 46,24
2 46,84 49,38 46,6
3 49,4 49,38 51,33
A 2,56 3,97 5,09
Hang 3 2 1
>A 11,62
Ty trong | 32,46%
UTS
Mirc d | Lam mét | Nhiét d§ | Thoi gian
giir nhiét
1 48,43 46,51 47,19
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Mirc d9 | Lam mat | Nhiét d¢ | Thoi gian
giir nhiét
2 47,83 50,02 47,37
3 50,52 50,25 52,22
A 2,69 3,75 5,04
Hang 3 2 1
YA 11,48
Ty trong | 32,07%
Main Effects Plot for SN ratios
= Quenchant Dal;;:; ::lle _Soaking Time _
. /
5 / /
NG //’ / /
J |/ —

N Lo b
Hinh 3. Anh hwong chinh caa ty 1& SN
cua ttrng thong so6 den YS (Taguchi)
Bang 6 cho thay ty I¢ S/N trung binh va thir
hang tim quan trong cuia céc thdng sb quy
trinh d6i véi céc gia tri caa YS va UTS. Thoi
gian gitr nhiét dugc xép hang dau tién véi anh
hudéng cao hon dén YS va UTS cua MCS
trong s ba théng sé dugc xem xét. Bang 6
thdy thoi gian gitt nhiét thuong xuyén dan
truéc nhiét do, ¢ anh huong 16n nhat dén do

bén UTS. Hinh 3 va va 4 lan luot biéu thi tac
dong cua tirng thdng sé d6i véi YS va UTS.

Viéc sir dung SPE 1am chat 1am mat trong khi
van hanh & 760°C va giir trong 60 phut la gia
tri t6i wu ctia cac thdng sb quy trinh ma YS téi
da, thé hién trong hinh 3 (A3B,Cs). Trong khi
thoi gian gitr (60 phat) va chat 1am mat (SPE)
khong thay ddi vi cac gia tri téi vu 1am thong
sb quy trinh dé dat duoc d6 bén cuc dai tdi wu
cho MCS duoc xir ly, nhiét 46 da thay ddi tur
760°C thanh 790°C, nhu trong hinh 4. UTS tdi
da dat duoc khi xu ly nhiét dugc thuc hién
trong diéu kién lam viéc tdi vu (A3B3Cy). Két
qua ANOVA vé tac dong cua cac théng sé quy
trinh khac nhau trén YS va UTS duoc trinh
bay trong bang 7, trong khi ty 1€ dong gop
duoc trinh bay trong hinh 5.

Main Effects Plot for SN ratios
Data Means

= Quenchant Temperature Soaking Time

52 r
/
-
Z s /. —" /
3 / / /
R / ——————————— L / ——————
. / //’

- / :

‘
46 . . . - T
w W SPE 0 760 790 30 45 60

Signal-to-noise: Larger is better

Hinh 4. Anh hwéng chinh chaty 1é S/IN
cha tirng thong sé dén UTS (Taguchi)

Bang 7. Két qua ANOVA vé anh hwéng cla cac thong sé quy trinh dén bén chay YS
va bén cwe dai UTS cta MCS

YS
Source DF SeqSS Agj SS AgiMS F-Value P-Value R-Sq
Lam mat 2 3969 3969 1985 0,73 0,579 0,92
Nhiét d6 2 17840 17840 8920 3,27 0,234 17840
Thotgian | | yeag0 | 45369 | 22685 8,32 0,107 | 45369
gilr nhiét
Lbi 2 5455 5455 2728
Tong 8 72634
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UTS

Source DF| SeqSS Agj SS AgiMS F-Value | P-Value R-Sq
Lam mat 8040 8040 4020 262 0,276 096
Nhiét do 16875 | 16875 8437 55 0,154 16875
Thoigian |5 | o197 | 56197 | 28099 18.32 0,052 56197
gilr nhiét

L&i 2 | 3068 3068 1534 3068
Tdong 84180

o
o

~
o

mYS mUTS

@
o

w
o

Comtributionratios (%)
g 8
o

»~
=1

[
=]

Quenchant Soaking time

Process parameters

Temperature

Hinh 5. Ty |é déng goép cua tirng yéu td vao YS
va UTS clia MCS (ANOVA)
Két qua ANOVA trong bang 7 cho thay thoi
gian gitt nhiét c6 anh huong lon nhat d&én YS
va UTS cia MCS. Ty Ié dong gép trong hinh
5, trong d6 thoi gian gitr nhiét cd gia tri cao
nhat lan lugt 1a 62,46 va 66,76% ddi véi YS
va UTS. Do d6, dua trén ty I¢ dong gop, thir
tu quan trong cua cac théng sb quy trinh trén
YS ctia MCS duogc xtr ly nhiét 1a Thoi gian
gitr nhiét > Nhiét d¢6 > Chat lam mat. Dbi véi
ca ba chirc nang muc tiéu (d6 cang, YS va
UTS), chat lam mét it anh huong hon dén viéc

xac dinh cach thirc hoat dong ctia MCS duoc
xur ly nhiét khi so sanh véi cac théng sé khac
nhu nhiét d6 va thoi gian gitr nhiét. Su gia
tang thoi gian gitr nhiét mang lai su gia tang
do bén kéo. Thir tu xép hang cua ca hai
phuong phap déu gidng nhau, day 1a phuong
tién xac nhan d6 tin cay cua viéc st dung
ching lam cong cu t6i wu héa.

Két qua thu dugc duoc kiém tra xem céc gia
tri c6 nam trong khoang tin cay (Cl) hay
khéng. CI duge ude tinh bang biéu thic (3).
F0,05,1,2 = 18,51, VeH = 13813 (bang 4),
Vevs = 2728 (bang 8) va Veurs = 1534 (bang
8), R=3, N=09, Tgr =6 va ngr = 1,2857
(theo cbng thiac 3). Cac thur nghiém xac nhan
da duoc tién hanh dua trén cac diéu kién tdi
vu da thiét 1ap cho ting chirc nang muc tiéu
va két qua duoc trinh bay trong bang 8. Cac
gi tri CI duoc tinh toan trong bang 8 cho thay
c4c gid tri t6i wu thir nghiém cho ting thong
s6 quy trinh nam trong gigi han chap nhan
duoc.

Bang 8. CAc gia tri thwc nghiém thu dwoc cho tivng muc tiéu dwa trén cac diéu kién téi wu

Muc tiéu Piéu kién toi vu Giatritdivu | CI
theo thi nghiém
Do cting (Hb-BHN) A;B3Cs (A=PW, B=790°C, C=60) 499,23 +533
Do bén chay (YS-Mpa) A3B,C3 (A=PW, B=790°C, C=60) 382,90 +237
Do bén cuc dai (UTS-Mpa) | AsB3Cs (A=PW, B=790°C, C=60) 325,90 +178

Phan tich quan hé md xam (GRA) Cac diéu
kién l1am viéc t6i vu thu duoc tir bang 8 khong
gidng nhau d6i voi Hb, YS va UTS. Do do, ky

thuat da muc tiéu 1a can thiét dé bo sung cho
phuong phap Taguchi duoc st dung. Phuong
phap GRA d3 duoc &p dung dé giam ba muc
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tiéu (t5i da héa Hb, YS va UTS) cia MCS
thanh mot muc tiéu duy nhét (duoc goi 1a dic
tinh hiéu suat t6 hop, MPC). Sir dung céc
phuong trinh (4), (5), (6) va (7), két qua chuan

hoa, hé sb quan hé mo xam (GRC), cip do
quan hé mo xam (GRG) va thtr hang duoc xac
dinh va trinh bay trong bang 9.

Bang 9. Két qua chuan héa, hé sé quan hé me, cdp dé va th hang quan hé me

T/n Két quéa chuén héa Hé s6 quan hé mo GRG Xép
0 | Hb YS uTs Hb YS uTS hang
1| 0,0000 | 0,2607 | 0,1127 | 0,3333 | 0,3733 | 0,3604 | 0,3550 9
2 1,0000 0,5105 0,4504 1,0000 0,5053 0,4764 0,6715 3
3 0,9174 0,8321 0,9011 0,8583 0,7487 0,8349 0,8152 2
4 | 04121 | 0,0000 | 0,0000 | 0,459 | 0,3333 | 0,3333 | 0,3781 8
5| 08251 | 1,0000 | 1,0000 | 0,7408 | 1,0000 | 1,0000 | 0,9080 1
6 0,6880 0,3708 0,3944 0,6158 0,4428 0,4522 0,5072 6
7 0,3739 0,7762 0,9011 0,4440 0,6908 0,8349 0,6495 4
8 | 01738 | 04126 | 0,4787 | 03770 | 0,4598 | 0,4896 | 0,4400 7
9 | 03269 | 06924 | 0,7041 | 0,4262 | 0,6191 | 0,6282 | 0,5536 5

Bién thé cua GRG thé hién trong hinh 6. (bang 10).

2 ANOVA dugc str dung dé danh gia két qua
T 08 GRG va % dong gop cua ting théng s6, nhur
507 thé hién trong Bang 11, cho biét thoi gian gitt
e nhiét va nhiét do 1a hai thong sb ¢6 anh hudng
goa I6n nhat dén MPC véi % dong gop 1a 69,41%.
§ - va 25,42% tuong tng (bang 11).

z:: Bang 10. bac trwng cho GRG

0 2 4 6 8 10

Number o Experiments Mircdd | Lam | Nhigt | Thoi gian

Hinh 6. GRG cho dic tinh hiéu suét téi da mat do giit nhiét
Trong nghién ctru nay, thi nghiém 5 da cho 1 -5,34 | -7,06 -7,34
MPC toi da. Pac trung duoc tao ra, nhu thé 2 ~5.06 —4.27 ~568
hién trc:n% bang 10, dé G»RG ‘u('rc tiAnh th;’r 3 474 381 212
hang vé tam quan trong cua ting théng so.
Theo d6, cac thir tw quan trong dugc xép hang Pelta 06 3,26 5,22
la Thoi gian gitr nhiét > Nhiét do > Lam mat | Xép hang 3 2 1

Bang 11. ANOVA cho Ié&p quan hé xam m¢e
Source DF | SeqSS |Mircdong gép| AgSS | AgMS | F-Value | P-Value R-Sq

Lam mat 0,00715 2,44% 0,00715 | 0,00358 0,9 0,527 0,97

Nhiét do 0,07442 25,42% 0,07442 | 0,03721 9,34 0,097
T/g gilt nhiét 0,2032 69,41% 0,2032 0,1016 25,5 0,038
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Source DF | SeqSS |Mirc dong gop| Agj SS AgMS | F-Value | P-Value R-Sq
Lbi 0,00797 2,72% 0,00797 | 0,00398
Téng 0,29275 100%

Tha ty xép hang 1a Thoi gian giit nhiét >
Nhiét d6 > Quenchant. Nhitng két qua nay
nhat quan voi cac két qua trong bang 10 dbi
Véi cap do quan hé xam mo.

4. KET LUAN

Trong nghién ciou nay, su két hop gitra
phuong phap Taguchi va phan tich quan hé
xam mo dd dwoc s dung dé xac dinh céc
thong s6 qué trinh xu Iy nhiét t6i vu can thiét
dé cai thién tinh chat co hoc cua thép carbon
trung binh. C6 thé két luan rang:

= Cac diéu kién t6i wu dé téi da hoa do cung,
d6 bén chay va do bén cuc dai thu duoc vai sy
két hop duoc tim thay 1a A,BsCs (chat 1am
ngudi (PW), nhiét do (790°C) va thoi gian git
nhiét (60 phut)); AsB,Cs (dau (SPE), nhiét do

(760°C) va thoi gian git nhiét (60 phut)) va
A3BsCs (dau (SPE), nhiét do (760°C) va thoi
gian gitr nhiét (60 phut)), twong ung.

= Thoi gian gitru nhiét 1a thong sb quan trong
nhat ddi vai ca ba ham muc tiéu véi ty 18 dong
g6p 31,95% cho d6 cimg, 62,46% cho d6 bén
chay va 66,76% cho d6 bén cyc dai).

= Céc gia tri do dugc cua cac két qua (do
cing, do bén chay va do bén cuc dai) nam
trong khoang tin cay 95% dua trén két qua the
nghiém xac nhan.

» Phén tich quan hé xd&m mo va phuong phap
Taguchi da xac nhan thoi gian gitr nhiét 1a cac
thdng sé quy trinh chinh c6 ty 1é déng gdp cao
nhét trén 60% trong ca hai truong hop.

(1]

(2]

(3]

(4]

(5]

(6]

(7]

TAI LIEU THAM KHAO

Mandal N., Doloi B., Mondal B., Das R. “Optimization of flank wear using Zirconia Toughened Alumina (ZTA)
cutting tool: Taguchi method and Regression analysis”. Journal of the International Measurement
Confederation, 44, 2149-2155, (2011).

Nagiuddin N.H., Saw L.H., Yew M.C., Yusof F., Poon H.M., Cai Z., Thiam H.S. “Numerical investigation for
optimizing segmented micro-channel heat sink by Taguchi-Grey method”. Applied Energy 222:437-450,
(2018).

Dvivedi A., Kumar P. “Surface quality evaluation in ultrasonic drilling through the Taguchi technique”. The
International Journal of Advanced Manufacturing Technology 34:131-140, (2007).

Sarikaya M., Gulli A. “Taguchi design and response surface methodology based analysis of machining
parameters in CNC turning” Journal of Cleaner Production 65:604-616, (2014).

Canbolat A.S., Bademlioglu A.H., Arslanoglu N., Kaynakli O. “Performance optimization of absorption
refrigeration systems using Taguchi, ANOVA and Grey Relational Analysis methods” Journal of Cleaner
Production 229:874-885, (2019).

Ahaneku I.E., Kamal A.R., Ogunijirin O.A. “Effects of heat treatment on the properties of mild steel using
different quenchants. Front. Sci. p.153-158, (2012).

Adeleke A.A., lkubanni P.P., Adediran A.A., Agboola O.0., Olabamiji T.S., Ogunsola O.J., Ibeawuchi C.
“Tensile strength and microstructural behaviour of medium carbon steel quenched in some selected
media”. Int. J. Civ. Eng. Technol;9(10):2148-2156, (2018).

Thong tin lién hé:

Tréan Vii LAm
Dién thoai:0912559400 - Email: tvlam@uneti.edu.vn.
Khoa Co khi, Trudong Pai hoc Kinh té - K§ thuat Céng nghiép.

TAP CHi KHOA HOC & CONG NGHE . SO 41 - 2023 9


https://link.springer.com/journal/170
https://link.springer.com/journal/170
https://www.researchgate.net/journal/Journal-of-Cleaner-Production-0959-6526
https://www.researchgate.net/journal/Journal-of-Cleaner-Production-0959-6526
https://www.researchgate.net/journal/Journal-of-Cleaner-Production-0959-6526
mailto:%20tvlam@uneti.edu.vn.

KHOA HOC & CONG NGHE

PHUONG PHAP TOA PO VOTKY THUAT KHAI TRIEN HINH
TREN VAT LIEU DANG TAM MONG

COORDINATE METHOD WITH SHAPE IMPLEMENTATION TECHNIQUE
ON THIN SHELL MATERIAL

Tran Ngoc Hai
Khoa Co khi, Trueong Pai hoc Kinh té - Ky thugt Céng nghiép
Dén Toa soan ngay 05/03/2023, chap nhan ding ngay 30/06/2023

Tom tat: Bai bao trinh bay phwong phép toa dd véi k§ thuat khai trién hinh trén vat liéu dang tdm
méng Theo d4 sau khi v& giao tuyén cac phan két cdu clia vat thé, tac gia thanh lap cong
thire tinh toa do cac diém Mi(x,y;) thudc hinh da khai trién, viét chwong trinh tinh, vé bién
dang hinh. Tuy vao kinh thuéc két cu can khai trién, ting sb diém M(i) dé dat 6 chinh xac
yéu cau. Viéc tinh giéa tri toa dé cac diém Mi(x:,y;), vé bién dang hinh khai trién dworc thuc
hién béng phan mém toan hoc MAPLE, rat nhanh va thuan tién. Két qua tinh 1a tin cay, cé
thé ap dung vao san xuat cong nghiép cho nhitng két cdu can khai trién c6 hinh dang
twong ng.

Tir khéa: Giao tuyén vat thé, khai trién hinh, chwong trinh tinh.

Abstract: The newspaper present coordinate method with shape implementation technique on thin
shell material. Accordingly, after drew intersections of object structural parts, the author
establishes calculation method for M;(x;y;) point coordinates belong to shape that be
implemented, writes calculation program and draw shape boundary. Depending on size of
structural that need to be implemented, we increase the number of M(i) to meet technical
request about accuracy boundary. To calculate value of M;(x;y;) point coordinates, drawing
shape boundary are implemented by MAPLE software, it is very fast and convenient
for users.

Keywords: Object intersection, shape implementation, calculation program.

1. DAT VAN BE

Hé thong thdng gié cong nghiép, hé théng hat,
thai khi doc truc tiép gan vai thiét bi cong
nghé (hinh 1) la dac biét quan trong trong cac
nganh san xuét: may mac, dét vai, nhuém, hoa
cong nghiép... Hinh 2 1a mot sé két cau kho,
thuong gap trong hé théng thdng gio, hat, thai
khi doc.

Viéc khai trién cac két cdu (hinh 2c, 2d...) dé
ché tao méi hay phuc hdi, sira chira khi bao tri
hé thng hat thai khi doc 1a mot cdng viéc kho
thuc hién do cac giao tuyén co tinh dic trung .
va phc tap. Hinh 1. Hé théng hat, thai khi may say, hap vai
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d)
Hinh 2. Mét sé két cAu ca hé théng ht, thai khi

Theo céch khai trién hinh truyén théng, cac
bai todn dung hinh phac tap dugc thuc hién
ngay trén vat liéu dang tam, day 1a mot viéc
kho, niang sut thip, yéu cau thg bac cao. Do
d6 can ap dung phuong phap tinh toan nhanh
va ty dong duoc toa do cac diém trén giao
tuyén dé thuan loi trong khai trién trén mat
phang. Hién nay, viéc tng dung céc phan
mém hd tro thiét ké CAD: Solidworks,
Inventor... d gitp ting toc do V& giao tuyén
nhung kha ning trich xuét toa d6 va khai trién
thanh mat phang con nhiéu khé khin, can
thong qua nhiéu budc thuc hién.

Trong bai b&o nay, mot phuong phap xac dinh
toa do, tinh, v& hinh khai trién trén vat liéu
dang tdim mong c6 sy hd trg caa phan mém
tinh toan Maple duoc trinh bay. Khi (tng dung,
ngudi str dung tir két cdu can khai trién co
hinh dang twong tng. Chon bai todn mau,
nhap sb liéu: dai, rong, cao..., vao chuong
trinh Maple cua bai todn. Chay chuong trinh
tinh va nhan dugc gia tri toa do M;i(X;,Y)),
hinh vé& bién dang khai trién.

Diém tich cyuc nhit ciia phuong phéap 1a khac
VGi céch lam truyén thong, két qua phuong
phap khai trién duoc ghi lai dudi dang chuong
trinh may tinh, thuan lgi trong st dung, khong
yéu cau tho bac cao.

2. NOI DUNG NGHIEN CclU

Sau khi v& giao tuyén cac phan két ciu cua vat
thé (bang cac phwong phap xac dinh hinh
chiéu truyén théng hoic thong qua cac phan
mém hd trg CAD), cac cong thic tinh toa do
cac diém M;(X;,Y;) thudc bién dang hinh da
khai trién duoc thanh lap, déng thoi duoc sir
dung dé viét chuwong trinh Maple tinh, v& bién
dang hinh khai trién.

Noi dung chinh cua phuong phap dugc minh
hoa thdng qua mot s trudng hop dién hinh
sau:

Truong hep 1: Khai trién két ciu bng tru
chiéu bang va&i mat cau (hinh 3).

cauR

N/ N

Hinh 3. Két cau éng tru vé&i cau (loai 1)
= Khai trién 6ng tru: Cac buéc thuc hién
a. Vé giao tuyén try chiéu bang véi mdt cau

Hinh chiéu bang giao tuyén tring voi hinh
chiéu bang suy bién cua tru.

V& hinh chiéu dung giao tuyén: Chia déu
duong tron dng tru boi cac diém 1p, 25, 3;...
(phai c6 diém chia di qua cac diém dic biét:
diém cao nhat,thap nhat, gisi han thay khuat)
cua giao.

V& diém Mi(x;,y;) thudc giao tuyén.

Qua diém i, (vi du 1,), dung mit phang phu
tro 1a mat phiang mit y, y cit cau theo giao
tuyén 1a duong tron, giao cua duong sinh try
qua 1, véi duong tron 1a diém M(i) cua giao
tuyén. Tang sé diém M(i) toi khi giao tuyén
c6 do chinh xac dat yéu cau ky thuat.

TAP CHI KHOA HQC & CONG NGHE . SO 41 - 2023
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Hinh 4. Hinh vé so dé tinh

7\

b. Thanh Idp cong thirc toa dé diem Mi(xi,y;)
Trong A vudng ADB, c6: CD? = AC.CB
— CD? =(R+ e + 1.cosg;)(2R- R - e - .c0s;)
hay CD? = (R+ e + 1.cos@;)(R - € - .cOS®))

= CE = r.sing,. Theo cach dung,

cori=CD - vyi=,/r?—x2=

\/(R+e+ rc03(pi)(R—e—rc05¢)i) —(rsing)?

+ Thanh Iap cbng thic toa d6 Mi(X;,Y;) thudc
hinh khai trién éng try, ta c6: X, _zdi.
n

H -\j(R+e+I‘COS(&I)(R—G—I‘COS(pI)—(I’Sin(pl)z

¢. Viét chuong trinh Maple vé khai trién try
restart: Digits = 5 :
with(plots) : with(plottools) :
R := 375; e == 200; r :== 150; H := 450; n == 12;
for i from _Tn to %du
ofil - [ 121
a[i] = evalf (sqrt((R + e + r*cos(o[i])) * (R-e-r* cos(@[i]))));
b[i] == evalf(r* Shl(¢[i]l);
i) = evar| 2221,
Y[i] = evall(~(H — sqrt(a[i]"2-b[i]"2)));
od;

print["Tua do cac diem M(X, Y), M1(X, Y)"»
M == curve”seq[[x[l] Y[i]], 1—77[' %,“
o o <2 e b 2ol -2

display( (M ),(M1), color = red, thickness = 2|

d. Thuc hanh khai trién hinh

Chon két ciu c6 hinh dang twong ung.

Mé chuong trinh Maple (phan c) nhap sé liu:
R =375,e =200, r =150, H=450, n = 12.

Chay chuong trinh, nhan dugc gia tri toa do
M(i), (M1), bién dang hinh khai trién (h.5a).

_400 -3 -300 -loo O

Hinh 5a. V& m6 phoéng khai trién hinh tru
Trich cac gia tri toa d6 M;(X,Y;), (M1);
M= -471.24, —78.36], [ -392.70, —89.32],
M1 :=CURVES([[471.24, -7836], [471.24,0.],
Lap bang ghi toa do cua M(i),(M1).

Trén tam vat liéu phang, lay dau va néi cac
diém M(i), (M1) theo (Xi,Y;) duoc hinh khai
trién (hinh 5b).

1.0=942.48
Xi=rd.i/n

+6(-471.24,-78.36) 6(471.24,-78.36)

0(0,-315.37)

Hinh 5b. Vé khai trién hinh tru
» Khai trién hinh nira ciu:

Hinh chiéu dung: Dung cac mat phing chiéu
dung di qua tdm cau chia déu cau thanh ny
mai, thay mdi mui cau bang mot phan mit try
ngoai tiép mli cau do, goc giita hai mat phang
a=2.

nl
Hinh chiéu bang: Chia duong tron (02) thanh
n phan bang nhau.
T 15, 25...tim duoc 14, 2;... twong ung, 46 1a
nhitng diém thudc bién dang mot mai nira cau
can khai trién.
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b. Thanh Igp cong thic toa dé diem Mi(X;,Y:)
thugc hinh khai trién mgt mai niza cau

Taco: X, :”Z—RI Yi = Rsing;.tan(a/2)
n
27 2r

oday: o =—, a=—
n

T~
A VAR IS S
w2 1y U— 10,/29*—&’
1 | — 0o
01! o T e—
— —| XI
A [ ] nR/2
,p |
Oz
32
oL, 22
12
02

Hinh 6. Hinh vé so dé tinh

c. Viét chwong trinh Maple vé khai trién cau

restart : Digits == 5 :
with(plots) :
R=37%;,n:=12;nl == 12 ;
for i from 0 to n/4 do

[i] == Z-n-i_a__ 1-@
PLHe n ~  nl'’
2-Rm-i )
X[i] = eva]f[$ ;
n /
a\\
Y[i] == ew]f[R*sin(q)[i]]*tan[? E
A4

od;

print("Toa dj cac diém Mix,y), (M1L)");

M == [seq([X[i], Y[i][,i=0.n/4)];

M1 == [seq([X[i], - (¥[i])],i=0.n/4)];
plot( {M, M1}, color = red, thickness =2);

d. Thuc hanh khai trién hinh

M& chuong trinh Maple (phan c), nhap sé
ligu: R=375, n =12, n1=12. Chay chuong trinh,
nhan duoc gia tri cac toa d6 M(i), (M1), bién
dang hinh khai trién (hinh 7a).

100
Sl

0
=30
-100

Hinh 7a. M& phéng khai trién mui niva cau
Trich céc gia tri toa d6 M(i),...
M:=[[0,0.], [196.35, 50.241],

Lap bang ghi gia tri toa d6 caa M(i), (M1).

Trén tdm vat liéu phing, ldy diu va ndi cac
diém M(i), (M1) duoc hinh khai trién (h.7b).

(196.35,50.24) 3,

0o 1o o

589.05

Hinh 7b. Vé khai trién mét mai nira cau
Do n1=12, nén dung 12 mui cho nira cau.

Truong hop 2: Khai trién két ciu bng tru
chiéu bang v&i mit cau (hinh 8).

|
d|
|

A4

Hinh 8. Két cAu 6ng tru, mat cau (loai 2)

= Khai trién ong tru
a. Vé giao tuyén ang tru chiéu bang véi cau

Thuc hién nhu bai 1. Khi chia déu duong tron
(0,), can dic biét cha ¥ dé tranh diém chia bo
qua:F, F, (1a diém 6ng tru cat duong kinh 16n
nhat mat cau).

Cach lam khi chia: do géc Bl,F,.

Tim wdc sé chung I6n nhat (USCLN) sé do
/Bt,F, va ~180°% dung lénh (iged: tim
USCLN cua Maple)vi du: £Bt,F, =115°,
ding (>igcd(180,115);) két qua = 5, chon sb
diém chia: n =360/5 =72.

TAP CHI KHOA HQC & CONG NGHE . SO 41 - 2023
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b. Thanh ldp cong thirc toa dé diem Mi(xi,y;)
Trong A vudng ADB, c6: CD? = AC.CB

— CD?= (R+ e + r.cosg)(2R- R - e - 1.cosg;)
hay CD? = (R+ e + r.cosgi)(R - € - .cos®;)
Xj= CE =r.sing,.

Theo c&ch dung, cér,=CD —» vy, = r — X2

i
\/(R+e+rCOS(pi)(R—e—rCOS(Di)—(I’Sin(Di)Z

ti__ﬂ\

/O_Gl

F
(5]
r .
(pl
C Y
B =D

Hinh 9. Hinh vé so dé tinh

= Thanh Iap cong thic toa do diém Mi(X;,Y;)
thugc hinh khai trién ong tru.
Taco: X, :Lm; Y=

H-vyi=
n

H - \/(R+e+rcosQ)(R—e—rcos(pl)—(rsin(/>|)2

c. Chwong trinh Maple tinh,vé khai trién tru
restart : Digits == 5:
with(plots) : with(plottools) :
R = 500; e == 150; r == 350; H == 550; n == 72;

n,n
for i from - — to —-d
or i from 7 0 ) o

. 2w
ot - 221
a[i] = evalf (sqrt((R + e + r*cos(g[i])) * (R-e-r* cos(o[i])]));
h[i] = evalf(r* sin{o[i]));
[ 2-r- i \|.
Y

i) = evalf
V[i] == eval(- (H — sqrt(ali] 2-b{i]"2)));
od;

print["Tua do cac diem M(X, Y), M1(X, Y)");

M= cme[[seq[[}([l] Y[i]l, 1__Tn %|

12221 2]
1)

display( (M), {M1), color = red ﬂ’lll:kIIESS

d. Thuc hanh khai trién hinh

M¢ chuong trinh Maple(phan ¢) nhap sb liéu
R=500, e =150, r =350, H = 550, n =72.

Chay chuong trinh, nhan duoc gia tri toa do
M(i), (M1), bién dang hinh khai trién(h.10a).

-500

-100
-300

Hinh 10a. V& m6 phéng khai trién hinh tru
Trich bang tinh céc gia tri toa do M(i),(M1).
M= [[-1099.6, -91.74], [ -1069.0, -92.18],

M1 = CURVES([[1099.6, -91.74], [1099.6, 0.],

Lap bang ghi gia tri toa do6 M(i),(M1).Trén
tam vat liéu phang, liy dau va ndi cac diém
M(i),(M1) dugc hinh khai trién(h.10b).

2199,12
Xi
G10996.91.74) F702.49, -163.50)
00,-550)

Hinh 10b. V& khai trién hinh tru
Khi khai trién cd thé lay sé diem M <(n=72).

= Khai trién hinh nta cau. Cac budc: a. Xac
dinh giao tuyén cau try, b. Thanh lap cong
thic tinh toa do diém M;(X;,Y;) thudc cau sir
dung cong thac da c6 cua bai 1.

c. Viét chuwong trinh Maple vé khai trién cau
restart : Digits == 5 : with(plots) :
R:=500;n:= 24; nl == 12 ;
forifrom 0 ton/4 do

[i] 2-m-i 2- 1
i] == ;o E= ;
* n nl
2-R-m-i)
X[i] == eva]f[# |;
n J

Y[i] = eva].f[R* sin(o[i]) *ta.n[ %f }|;
od;

print("Toa 46 cac difm Mx,y), (M1Y");

M == [seq([X[i], Y[i]].i=0.n/s/4)];

M1 == [seq([X[i], —(Y[i])],i=0.n/4])];
plot( {M, M1}, color = red, thickness = 2);
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d. Thuc hanh khai trién hinh

M¢ chuong trinh Maple (phan c), nhap sé
liéu: R=500, n = 24, n;=12.

Chay chuong trinh,nhan dugc gié tri cac toa
d6 M(i), (M1), bién dang hinh khai trién (hinh
11).

100
0
0 T T

_s0 00 400 500 600 00
~100

Hinh 11. M6 phéng khai trién mai nira cau
Trich céc gia tri toa do M(i), (M1).
M=[]0.,0.], [130.90, 34.676],
M1:=[]0., -0.], [130.90, -34.676],

Lap bang ghi gia tri toa d6 cua M(i), (M1).
Trén tam vat liéu phang, lay dau va néi cac
diém M(i), (M1) dugc hinh khai trién.

Do lay n1=12, can khai trién 12 mui nira cau.

Truong hop 3: Khai trién dng tru vai xuyén
(hinh 12).

Hinh 12. Két cau 6ng tru dirng véi xuyén
= Khai trién ong tru chiéu bang
Céc hinh chiéu ciia giao nhu (hinh 13).
DPé v& diém M(i), vi du (i=1) cua giao, qua
(1) dung mat phang mat y, y cit xuyén theo

duong tron, giao cua duong sinh tru qua (1)
v6i dudng tron 1a diém M(1) cua giao.

b. Thanh ldp cong thirc toa dé diém Mi(x.,y;)
thugc giao tuyén

> 31 I -

I |
_e X N\Ri
1
TN\ |
al 3f|ei Yo
/ Y|
_ o— 12 |
r rl/

Hinh 13. Hinh vé so dd tinh

Ta cd: Rj =R+ r.cosa, ¢ day: r.sina = r1.Sing;

2
. n . . L.
—>S|na=?.S|n(pi, cosa =,(1- ?smgﬂl
Xi = R —e + ricoso.

Theo cach dung c6: y, =R’ —x* —

Y, :\/(R+r.cosa)2—(R—e+ r,.cos @ )?
= Thanh lap cbng thic tinh toa do M;(X,Y;)
thuoc hinh khai trién 6ng tru.

Tacé:Xi:Lm;Yi:H—yi:
n

H-y. = \/(R +r.cosa)’ —(R—e+1.cos )’

c. Viét chwong trinh Maple tinh,vé khai trién

restart : Digits == 5:
with(plots) : with(plottools) :
R = 500; e := 300; r == 150; rl :== 125; H == 700; n = 12;
for i from _Tntn % do
2-mi “
noy

oli]= [

cfi] = eva]f[sqrt[l - [%*SN(CPUD]AZ]]?

ali] = evalf (R + r*c[i]);

h[i] :== evalf (R — e + r1* cos(g[i]));

X[i] = eva]f[% |

Y[i] = evalf(~(H — sqrt(a[i]"2-b[i]"2]));
d;

porint("Tua do cac diem M(X,Y), (M1)");

M == curve[[seq[[X[i], Y[i]].i= —z_n%:‘ :|’
M1==curve[[X%,Y% s g,ﬂ]’{x[’%]’"]’{x 7%’1]7% :‘;

displayi (M), (M1}, color = red, thickness =2);

TAP CHI KHOA HQC & CONG NGHE . SO 41 - 2023
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d. Thuc hanh khai trién hinh

M¢ chwong trinh Maple (phan c), nhap sé liéu
R=500, e=300, r=150, r1=125, H=700, n=12.

Chay chuong trinh, nhan dugc gia tri toa do

M(i), (M1), bién dang hinh khai trién (hinh
14a).

-300 -300 5] 0o 200 300

Hinh 14a. M6 phéng khai trién hinh tru
Trich bang tinh céc gia tri toa d6 M(i), (M1).

M =[[-392.70, -54.34], [ -327.26, -70.29],
M1 =CURVES([[392.70, -534.34], [392.70, 0.],

Lap bang ghi toa d6 (X, Y;) cua M(i), (M1).

Trén tam vat liéu phang, ldy dau va néi cac
diém M(i),(M1) duoc hinh khai trién (h.14b).

785.4

- .

6(-392.7,-54.34) 10(0,-137.08)
Hinh 14b. Khai trién hinh tru

= Khai trién hinh xuyén:

Hinh chiéu dung: Dung mat phang B, y di qua
truc xoay t;, chia déu xuyén thanh n; phan.
Dung mot phan mat tru ngoai tiép dé thay thé
phan xuyén do.

Hinh chiéu bang: Chia déu duong tron (d)
thanh n phén. Tu 175, 1,... tim duoc 174, 14...
tuong ng, d6 1a nhimg diém thuoc bién dang
mot madi xuyén can khai trién.

b. Thiét ldp cong thirc toa do diem Mi(Xi,Y;)
thugc hinh khai trién mgt mai xuyén

ta co: x; = r(1-cosy;).
yi = r(1-cose;).tan(a/2)
= Cong thic toa do diém M;(Xi,Y:) thudc

hinh khai trién 6ng tru.

X, = 271 ,Yi = H + r(1-cosg;).tan(a/2)
Y an 27 | 27
6day: o =—; a=—
n n,
[ \
RN R
[ d
Iy a )i > ,
— | [l -
Bt - —
| i [2H
1/;:\\ 32

I ~L ¢
| NP

Hinh 15. Hinh vé phwong phap tinh

c. Viét chirong trinh Maple tinh, vé khai trién

restart : Digits := 5:
with(plots ) : with(plottools );
r:= 150; n := 12; nl1 := 20 ; Rt := 350;

2-
o= n_ln; H = evalf(Rt-tan[%]j;
21w ]
n 9

for i fromO0 to n do

Y[i] = evalf[r- (1 — cos((p[i]))*tan[%)];

od;

print("Toa do cac diém M(x.y), (M1)");

M := curve([seq ([X[i], Y[i]],i=0.n)]);

M1 curve([seq ([X[i],-(2-H + Y[i])],i=0.n)]);
M2 := curve([[0.,0], [0,-(2-H)]]);

(( 2-H) 01D s

2-m-i

@li] = s X[i] = evalf[

M3 := curve([[X [ 1,-(2-H)], [X[n],
display((M), (M1), (M2), (M3), color = red, thickness =2);

d. Thuc hanh khai trién hinh

M& chuong trinh Maple (phan c), nhap sé
liéu: r = 150, n = 12, n; = 20, Rt = 350. Chay
chuong trinh, nhan duoc 12 gia tri toa do M(i),
(M1), bién dang hinh khai trién (hinh 16a).

e

100200 300400500 60070000500
-100

Hinh 16a. M6 phéng mét mai hinh xuyén

16
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Trich bang tinh cac gia tri toa do M(i), (M1).
M= CURVES([[0.,0.], [78.540, 3.1822],

M1 =CURVES([[0., -110.87], [ 78.540, —114.05],
Lap bang ghi toa d6 (Xi,Y;) caa M(i),

(M1).Trén tim vat liéu phang,lay dau,ni cac
diém M(i), (M1) duoc hinh khai trién (hinh
16b).

942.48

0|~ + - o

0(471.24,102.95)
Hinh 16b. Khai trién mét muai hinh xuyén

Do lay n;=20, can khai trién 10 mai xuyén
cho nira vong xuyén.

3. KET LUAN

Bai bao da trinh bay phuong phap toa do voi
k¥ thuat khai trién hinh trén vat liéu dang tam
mong theo trinh tu xay dung co sd céng thac,
tinh toén tu d@ong trén Maple, thuc hanh khai
trién théng qua cac trudng hop giao tuyén
thuc té phuc tap.

Loi thé khi sir dung phuong phap xac dinh
cong thuc va tinh toan trén Maple so vdi
phuong phap xac dinh toa do cac diém cua
giao tuyén trén phan mém la do c6 cong thuc
tinh nén c6 tinh hé théng cao va cé thé ap
dung cho cac truong hop thay doi kich thuéc
cac tham sb (vi du d, r, H...). Két qua xac
dinh giao tuyén khai trién co do tin cay cao,
d6 chinh xac twong Gng voi két qua trién khai
trén cac phan mém thiét ké Inventor,
Solidworks.
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NGHIEN C(’U ANH HUO'NG CUA CAC THONG SO KET CAU

om tat:

Tw khoa:

Abstract:

Keywords:

PEN DAO PONG CUA 0 TO

STUDYING, THE INFLUENCE OF STRUCTURAL PARAMETERS
ON THE VIBRATION OF AUTOMOBILES

Trin Vin Hoang, Buii Anh Hung
Khoa Co khi, Trueong Pai hoc Kinh té - Ky thugt Céng nghiép
Dén Toa soan ngay 15/06/2023, chap nhan ding ngay 10/10/2023

Hién nay cac phwong phap mé phéng sb dang duoc st dung rdng rai dé nghién clru cac co
hé, dac biét qua trinh mé phéng da thé hién dwoc tinh wu viét cao va né cé thé miéu ta duoc
ca cac hé phi tuyén khi ap dung vao mé phéng hé dao déng cla 6 t6. Xuéat phat ti» nhirng
yéu ciu trén, bai b4o nay st dung phan mém Matlab—Simulink mé phéng nghién ctu hé
dao ddng cutia 6 t6 co xét dén cac yéu tb phi tuyén tir chon cac thdng sé két cAu nhu: than xe,
gidm chan va cau xe dé dam bao do ém dju chuyén dong cho xe khach. Bai bao nay sé lam
ré van dé cta cac két ciu trén anh hudng dén dd ém diu ctia xe ché khach, tir d6 lwa chon
dwoc két cAu phu hop véi tirng loai xe khach.

Xe khéch, phi tuyén, dao déng, mé phéng.

Currently, numerical simulation methods are widely employed to study various systems,
particularly in simulating processes that demonstrate high excellence and can describe
nonlinear systems when applied to simulating the oscillation system of an automobile.
Based on these requirements, this paper utilizes Matlab-Simulink software for simulating
research on the vehicle's oscillation system, considering nonlinear factors by selecting
structural parameters such as the vehicle body, suspension, and tires to ensure a smooth
motion for passenger vehicles. This paper will elucidate the influence of these structures on
the ride comfort of passenger vehicles, thus facilitating the selection of suitable structures for
different types of passenger vehicles.

Coach, nonlinear, oscillation, simulation.

1. DAT VAN BE

Do ém diu cua xe khach dong vai tro quan
trong trong viéc tao ra mét trai nghiém thoai
mai va an toan cho khach, viéc cai thién van
dé nay can cd nhiing nghién cau, mot trong
nhiing viéc d6 1a nghién ciru sdu hon vé hé
théng dao dong cua 6 t6, do ém diu ciing nhu
chat luong dong hoc va dong luc hoc cua xe
nham thu duoc thudc tinh ti wu.

Tir nhitng thuc té do, da co cac dé tai thudc
chuyén nganh 6 t6 dé cap dén vin @& dao

dong cua 6 t6 [6], trong dao dong cua 6 to thi
c6 rat nhiéu van dé can nghién ctu va nghién
ctru cho nhiéu loai 6 t6 khac nhau.

Trong nghién ctu nay, nhom tac gia xay dung
mo hinh dao dong cho xe khach Mercedes 16
chd. Khung vo xe 1a mot khéi lién trén dé c6
bat cac cum duoc treo, hé thng treo trudc 1a
hé thong treo doc lap kiéu treo McPherson va
hé thdng treo sau la phu thudc [4]. M6 hinh
dao d@ong nhom chon la mod hinh khdng gian
bao gom cac khéi luong lién két véi nhau
bang cac phan lyc lién két.

18
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Trén co s& md hinh dao dong tuwong duong
nghién ciru da 4p dung nguyén ly D’Alambe
dé tién hanh lap hé phwong trinh vi phan biéu
dién dao dong. Hé bao gom 7 phuong trinh vi
phan mo ta dao dong.

2. XAY DUNG MO HINH VI PHAN VA THIET

LAP HE PHUONG TRINH VI PHAN MO TA
DAO BONG

2.1. Xay dwng mo hinh

Duva vao cdc chi tiéu danh gia d6 ém diu
chuyén dong cua 6 t6, dua ra mot sé chi tiéu
trong tdm [1]. Phan mém Matlab-Simulink [2]
dung dé moé phong dao dong caa xe voi kich
dong tir mat duong duoc do tir thuc té doan
duong Ha Noi - Lang Son.

2.1.1. M6 hinh dao déng
2.1.1.1. M6 hinh dao dong Ya

M6 hinh 1/4 c6 thé dung dé chon tbi uu cac
thong sé nhu d6 ctng 16p, khéi luong khong
duoc treo m, d6 cang C va hé s can giam
chan K theo cac ham muc tiéu vira néu trén.

z‘_ v

~
c
t
m
W
(@]

q1T
Hinh 1. M6 hinh %

Trong qué trinh nghién ctu cac hé s C va K
c6 thé dugc md ta phi tuyén:

C=f(¢-z) K=f(¢-z)
2.1.1.2. M6 hinh dao déng lién két

M6 hinh nay hiéu qua voi bai toan b tri

chung, va 1a mé hinh don gian khi nghién ctu
vé dudng va phan b tai khi phanh.

/— z

¢

L oo, 1%
Ky gc K, 3 wc,

Ll EE, m, _ls
KL1"|"_ CL1 KL2 —-.I.()L2
A AT

q, L a,

Hinh 2. M6 hinh phéng dao déng 6 t6 2 cau

2.1.1.3. M6 hinh %2

Fv

> JQURK

== K, C, Kep J‘<= —
RN

a, a,
Hinh 3. M6 hinh Y2

Mo hinh 1/2 dugc dé cap véi muc tiéu nghién
ciu thanh 6n dinh. Md hinh 1/2 c6 hai khéi
lugng dugc treo va khong duoc treo véi cac
thong s6 vat Iy 1a (M, Jx) va (m, Jox), lién két
qua hé treo voi thong sé vat Iy 1a (C, K).

2.1.2. Xay dumg m6 hinh dao déng
Thiét lap phuong trinh vi phéan [1].

Theo nguyén ly D’ Alambe:

F+F, =0

Trong do:

F : Latdng c4c ngoai luc tac dung Ién vat;
Ifqt: La tong luc quén tinh tac dung Ién vat.

Tir md hinh dao dong cia xe, ta xac dinh khéi
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luong cua cac thanh phan: khéi lugng khdng
duoc treo trudc va sau, hé thdng treo trude, hé
théng treo sau, than xe,...

Hinh 4. M6 hinh dao dong xe khéach

Sau khi tdch m6é hinh dao dong cua xe ra
thanh co hé gdom nhiéu vat, thiét lap cac
phuong trinh can bang theo céc toa do suy
rong ddi véi tung vat theo nguyén ly
D’Alambe ta thiét lap duoc hé phuong trinh vi
phan dao dong cua xe [5]:

Myrg-myp.ErtEr K =0

Mp.g-Mp.EptEp +F =0

B
g(Fzr 'F3P)+72(Fur'l:up)=0

M.g-M.Z-F-E, -Fy-Fp =0
'Jy";; -4 (F1r + FIP ) +b(Fzr +F2P) =0

- B BEE
Jy.0 - 71(1:” -Fp ) 'T(FET -Fp) =0

= Hé phuong trinh vi phan, ¢6 7 an s6 la
& Epi &3 05 0,5 0, Z. St dung phan mém
Matlab — Simulink [2] giai hé phuong trinh
vi phan trén d¢ mod phong dao dong cua than
Xe.

3. MO PHONG DAO DONG
3.1. So dé mod phéng cua cac khoi

Tu thu vién Simulink ta c6 duge so d6 md
phong cua céc khdi.

3

Hinh 5. So dé téng thé dao déng [3]

Nhu vay so do téng thé da dap tmg duoc yéu
cau cuia viec mod phong qué trinh dao dong caa
xe kha chinh xac va khoa hoc.

3.2. Sor d6 khéi chirc nang

= Khdi than xe:

A E
2 - z1
FIP
=TI
[0 >
Constant 7 lacdoc
bl
I
e e
=1l
et - B
oA O
; o Teta
Hinh 6. S dd mo6 phéng khéi than xe

+ Khéi “Z”: M0 ta dao dong cua trong tam G
cua than xe, ta c6 phuong trinh vi phan:

-M.g-M.Z-F; -Fp -Fr -F, =0

+ Khéi “phi”: M6 ta dao dong quay ngang
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than xe, ta c6 phuong trinh vi phan:
J,.0-a(Fy +Fp)+b(Fr +Fp ) +F, =0

+ Khéi “Teta™ M6 ta dao dong quay quanh
truc doc than xe, ta ¢c6 phuong trinh vi phan:

- B B
Jx-0 _?1(F1T B FlP)_%(FZT 'F2P): 0

= Khéi giam chan:

_I_,.

¥

T\—>®
- ]
Vagc Kgo
—1
Switch3

Hinh 7. So dd mé phéng khéi giam chéan

+ Su phu thudc caa hé sé can giam chan vao
van téc dao dong dugc md ta bang phuong
trinh:

khiv,, <-0.3
khi—0.3<v, <0
um  Khivg, >0.3

wn  KhiO<v, <0.3

1nm

1nn

KlT =

A N XN X

= Khdi ciu xe:

Khéi ciu xe chira cac khdi mé ta cac dao
dong thanh phan caa cac khéi luong khong
duoc treo”:

] ~=

FiP

3 +
s s
miP*g -

T

R

I
3

T

.“
[
3

e e Ea s
| L0

Hinh 8. So* dd mo6 phéng khéi cau xe

+ Khdi cau xe duoc nay md ta 4 phuong trinh
vi phan:

-Mpp.g-Myp.Ept By +Fp +F, =0
-My.g-my.&+Er +F i -F, =0
-M,.g-M,.Ey+ By +F or T Fp +F 5 =0

o B B
Jox-O2+ %(FZT -Fp)+ ?Z(FLZT -F)=0

4. KET QUA MO PHONG

4.1. Cac thdng sé cta xe dwa vao tinh toan

Cac thong sb ki thuat cua hé thdng treo duoc
ldy dira trén co s cua xe khach mercedes 16
chd. Bo thong sé cua xe ¢ dudi bao gom ca
c4c thdng s6 do dac va ca cac thong sb tinh
toan theo tai liéu [4].

Bang 2. Céc thong sé cua xe khao séat

Thong sé Pon vi Thong sé Pon vi
a=1091 M Kimm =193 Ns/m
B=1,64 M Kinn=492,5 Ns/m
B:=1,320 M Kitm = 609 Ns/m
B,=1,330 M Kin=1517,5 Ns/m
Byy =1,160 M Konm = 245 Ns/m
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Théng sb Pon vi Théng sb Pon vi
Cit=29781 N/m Kaonn = 625 Ns/m
Cip=29781 N/m Kotm = 740 Ns/m
Cor= 46446 N/m Kan= 1835 Ns/m
Cop = 46446 N/m Kod = Cod/(2*pi*0.172) | N/m
Cui7 = 152000 N/m Kiip= 1260 Ns/m
Crip= 152000 N/m Koot = 1567 Ns/m
CLot = 310000 N/m Kiop= 1567 Ns/m
Crzp = 310000 N/m L=3,55 m
f=0,16 M Mye = 2120 kg
g=9.81 m/s’ M = 1950 kg
ga=8 bo v=04 m
J,=678 Nms? mat = 40 kg
Jy=2315 Nms? Myp= 40 kg
Jp=0 m/s vV =60 Km/h
vg=0 m/s? S.=2,66 m?

4.2. Két qua mo phéng
4.2.1. Két qua mo phoéng dao déng

Véi cac thong sb ¢ trén ta cho chwong trinh
chay cho dén khi dirng, van téc xe 60 km/h
quang duong thi nghiém 1 km thi thoi gian
chay 60 giay.

= Toa d0 Z va gia toc dao dong cua trong
tam than xe:

Toa dd dao dong than xe theo thoi gian

Toa d6 trong tim thén xe Z (m)

Thoi gian t (gidy)

Hinh 9. Toa d6 dao dong trong tdm xe Z

Gia téc dao déng trong tam thin xe (m/s?)

Théi gian t (gidy)

Hinh 10. Toa d6 dao ddng trong tdm than xe

theo th&i gian

Qua cac d6 thi hinh 9 va 10 ta thdy, than xe
dao dong diéu hoa xung quanh vi tri can bang
Ze, = -0,14 m va dat 6n dinh sau khoang 2
giay.

= Goc lic doc (teta) va goc lic ngang (phi)
cua th&n xe quanh céac truc doc va truc ngang
di qua trong tm than xe.

22

TAP CHi KHOA HOC & CONG NGHE . SO 41 - 2023



KHOA HOC & CONG NGHE

_— Gnc \ac doc Teta
—Goc lac ngang Phi

EX T T LCCCRTEERECPEIPRREEOPIEERRORILL PRERRRR] || % | B SECRRCPPTEPRREDL FERE (1 £} ERERROOPPRERR R

Géc lac thin xe (Rad)
&
;
i—

|

Théi gian t (gidy)

Hinh 11. Géc lac doc, ngang than xe

G6c lac theo truc doc cua xe (teta) trong hinh
11 dao dong xung quanh diém 0 va co bién do
nhé hon goc lac theo truc ngang than xe (phi),
diéu nay co thé giai thich 1a do chiéu dai co so
cua xe lén hon chiéu rong co sé va bién dang
duong giita hai vét trai, phai ciing khac biét it

hon so vai bién dang duong gitra hai vét truée,

Sau.

= Toa do trong tam cau xe:

Csi1T
CsilP
0.06 Csi2

Toa do trong tim cAu xe (m)
5

o
=
=

i

-0.04
20

L
26 27 28 29 30

Théi gian t (gidy)

Hinh 12. Toa d6 trong tam cau xe theo th&i gian

Toa do trong tdm cau sau Csi2 duoc biéu dién
bang duong mau xanh 1a cdy “green” nhu
hinh vé. Céac toa d6 CsilT va CsilP khéng
khac biét nhiéu 1a do bién dang duong gitra
hai bén trai phai gan twong ty nhau, do cting
cua 16p 1a bang nhau.

4.2.2. Anh hwong ctda cac thong sé dén
dao dong cua xe

4.2.2.1. Anh hudéng clda van téc xe

Ta cho van tdc xe thay d6i tir 10-100 km/h,
trén 1km duong thuc té Ha Noi — Lang Son
Véi van téc chuyén dong 1a déu.

D6 léch quén phuong gia téc trong tam than

Anh huéng cia vén téc xe dén sai léch quan phwong
toa d6 trong tam than xe Z

xe (m/s?)

n L L L N L
40 50 80 70 80 80 100

Van t6c xe (Km/h)

Hinh 13. Dd léch quan phwong D; theo van téc
buong sai l1éch quan phuong toa do trong tam
than xe Dz tang dan khi tang tdc do dong co.

= Anh huéng cua van tbc xe dén sai léch
quan phuong gia toc trong tdm than xe:

w
o

© (mis2)

N
T

Puong sai léch gidi han /\
/ \/

N
o

»
T

o
T

o
o

L L L L L L L L L |
20 30 40 50 60 70 20 20 100 110 (Km/h)

Van téc xe (Km/h)

Sai léch quén phuong gia téc trong tdm thin xe

Hinh 14, Do léch quan phwong gia toéc trong tam
than xe D, theo vén téc

Anh huoéng coa van téc xe dén sai léch
quan phuong cac goc 1ac than xe Dphi, Dreta
(Rad):

Anh hwong cia véin téc xe dén sai 16ch quan phuwong goc
lac doc than xe (Phi)

N
»n

~

@
»

@

o

&
[

3

w
W on

=
N
4
- S
8
B
k-3

50 &0 70 80 30
Vin téc xe (Km/h)

Sai léch quan phitong géc lic doc than xe (Rad)

Hinh 15. Pd Iéch quan phwong goc lac than xe
Dq)theo van téc
Do léch quan phuong goc lic doc than xe
D, tang khi van toc xe tang.
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Anh hudng ciia vAn t6c xe dén sai léch quan phrong goc
lic ngang than xe (Teta)

Sai léch quén phuong géc lic ngang than xe (Rad)

20 30 a0 50 50 70 80 ) 100
Van téc xe (Km/h)

Hinh 16. B léch quéan phwong géc lac than xe D,

theo van téc

= Anh huéng cua van toc xe dén cac sai léch
cac toa do trong tdm cau xe Dcsitt, Desitp,

Dcsiz
0.013 . I
Csi1P
-
e Csi1T
o 00125 csi2 | - B -
5
€ oom N ]
an
=
=
o
= 00115 A B
]
I —]
g 0011 / E\\\.\\
& "
g
=
5 00105 ‘\/>K [ R ——
o R N
3
0.01
10 20 30 40 50 0 70 30 90 100

Vian tdc xe (Km/h)

Hinh 17. Pd léch quan phwong toa d6 cic cau xe
theo van téc xe

= Anh huong cia van toc xe dén do léch
quén phuong géc lac cau sauD, :
2

0.0135

0.0115 /
0.011

10,0108 [ === e e e e e e e e RO RRR PR

0.01 % SR P S —

N—i— ]

0.0085 [ N N —

0.009,
10 20 30 40 50 60 70 80 0 100

Vian téc xe (Km/h)

Sai léch quéan phrong goc lic ngang céu sau (Rad)

Hinh 18. D6 léch quan phwong géc lac cau sau
D, theo van téc
2

4.2.2.2. Anh hudéng clda cac thdng sé gidm
chan

= Anh huéng cua hé sb can giam chan dén
sai léch quan phuong toa do trong tdm than xe
Dz (m) va gia toc than xe D, :

0.013 s L L s L L L s L
0.6 0.7 0.3 0.9 1 L1 12 L3 1+ 15 L6

HE s6 cén cia gidm chén X*K

Sai léch quan phwong toa d8 trong tdm thén xe (m)

Hinh 19. Anh hwéng d6 can cha giam chén
dén sai léch quan phwong tea dd trong tam than xe D;

*3%s 0.7 0.8 0.9 1 1.1 1.2 13 1+ 15 16

Hé s6 can cua giam chén X*K

Sai léch quan phuong gia téc trong tAm xe (m/s?)

Hinh 20. Anh hwéng cua dé can giam chan
dén sai léch gia téc trong tm than xe D,

Tir hai dd thi ta thy rd ca Dz va D, déu giam

khi hé s6 can cua giam chén ting, tic 12 khi ta
tang d6 can cua giam chan thi d6 ém diu
chuyén dong cua xe tang.

4.2.2.3. Anh huéng cua khéi lrong than xe

2 4 6 8 10 12 14 16
Sé hwong hanh khach (ngudi)

D0 léch quin phwong toa d6 trong tdm xe DZ(m)

Hinh 21. Anh hwéng cua khéi lweng dwerc treo
dén sai léch toa do6 trong tam xe Dy

24
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Ta théy, Dz giam khi tang s6 hanh khach va
dat min khi n = 8 nguoi, sau do lai tang 1én.
Tuy nhién Dz van nam trong giéi han cho
phép.

D6 léch quan phuong gia tdc trong tim xe (m/s?)

0 2 4‘ 6 8 1{0 12 14 16
$6 hwong hanh khach (ngudi)

Hinh 22. Anh hwéng cua khéi lwong dwoc treo
dén sai léch gia téc trong tdm xe DZ

Ta thdy D lai giam dan khi s6 luong hanh
khach tang va dat gia tri Min tai n = 16 nguoi,
D, min = 1 m/s”. Tuy nhién ngay ca khi D,
dat gia tri 1on nhat thi D, s van chua vuot
qua gidi han.

5. KET LUAN

Bang thuc nghiém va s dung phan mém
MatLab — Simulink di thu dugc cac két qua

c6 do chinh x4c va tin cay cao.

= Xay dung dugc md hinh dao dong khong
gian cua xe khach 16 chd ngdi vai cau trude
doc 1ap va cau sau la phu thudc, qua dé ap
dung nguyén 1y D’Alambe di thiét lap dwoc
hé phuong trinh vi phan mé ta dao dong cua
Xe V61 7 phuong trinh.

= MO phong dao dong cua xe nho vao cac
khdi chtc niang trong thu vién cua Simulink
trong d6 c6 cac yéu té phi tuyén nhu: goc dat
giam chan, hé sb can cua giam chan.

» Thu dugc cac két qua nhu: chuyén vi,
van téc, gia toc chuyén dong cua trong tam
than xe, trong tdm c&c cau xe theo phuong
thang ding Z; cac goc lac cua than xe va goc
lic cua cau sau; luc tac dung tir hé thong treo
Ién than xe.

= Pua ra dugc mdi quan hé giira cac théng sd
két cdu nhu: hé s6 can cua giam chan, khoi
luong cua xe... trong cac diéu kién khac nhau
cuia van tc xe va gia téc phanh dén céc théng
sb dao dong cua xe la chuyén vi va gia téc dao
dong cua trong tam than xe, tir d6 c6 thé danh
gia va lua chon mot cach so bo cac thdng sé
két cdu nay nham dam bao d6 ém diu chuyén
dong cho xe.
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NGHIEN CU*U SO’ DUNG PHOSPHOLIPASE A1 LAM CHAT XUC TAC

CHO PHAN ’NG THAY POI THANH PHAN AXIT BEO
TRONG PHAN T PHOSPHOLIPID

RESEARCH ON USING PHOSPHOLIPASE A1 AS CATALYSIS

FOR MODIFYING THE FATTY ACID COMPOSITION OF PHOSPHOLIPID

Vii Phwong Lan
Khoa Cong nghé thiec pham, Trueong Pai hoc Kinh té - Ky thudt Céng nghiép
Dén Toa soan ngay 10/02/2023, chap nhan ding ngay 24/04/2023

Phospholipid bién déi dwoc tdng hop bing phan (rng acidolysis gitra phospholipid tir dau
twong (hay con goi la lecithin) va axit linoleic néi ddi lién hop (CLA) cé s& dung
phospholipase A1 lam chét xuc tac. Phan (rng dwoc tién hanh trong 48 gir va trong diéu
kién khong va cé sir dung dung méi hiru co. Thanh phan axit béo cua lecithin, lecithin bién
dbi va ctia PC, PE dwoc phan tich bang sac ky khi. Két qua sau 48 gi& phan trng, CLA lién
két vao phan t& lecithin dat dwgc cao nhat 1a 64,27 mol% trong diéu kién khong s dung

Modified phospholipids were synthesized by acidolysis reaction between soybean
phospholipids (also known as lecithin) and conjugated linoleic acid (CLA) using
phosphlipase Al as a catalyst. The reactions were carried out for 48h in a solvent-free or
organic solvent systems. The fatty acid composition of lecithin, modified lecithin, PC and PE
was analyzed by gas chromatography. After 48 h of reaction, the highest content of CLA

Tom tat:

dung mbi.
Tw khoa: Phospholipid, glycerophospholipid, lecithin, phospholipase A1, sac ky khi.
Abstract:

incorporated into lecithin was 64.27 mol% in free-solvent system.
Keywords:

1. PHAN MO PAU

Phospholipid la ester cta rugu da chic voi
axit béo va c6 gbc axit phosphoric va bazo
nito déng vai tro 1am nhém phu bd sung.
Phospholipid 1a phan tir ludng cuc tim thay
trong mang té bao cua ca thuc vat va dong
vat. Phospholipid c6 mat trong phan I6n
mang membrane cua té bao, chu yéu Ia
glycerophospholipid - gdm 2 axit béo lién két
ester vai glycerol va mot nhom phosphate va
Mot bazo nito.

Phospholipid 1a mét trong nhitng nguén cung
cap axit béo, chat béo cho co thé. Ngoai gia tri
dinh dudng, tic dong cia phospholipid ddi
véi mot s bénh 1y va triéu trang bénh da

Phospholipid, glycerophospholipid, lecithin, phospholipase Al, gas chromatography.

dugc dé cap tir nhitng nim 1900 nhu bénh tim
mach, sy viém nhiém, ung thu. Nhiéu nghién
ctu da chi ra, sir dung phospholipid c6 tac
dong tich cuc doi véi mot s6 bénh ma duong
nhu khong c6 tac dung phuy, tham chi con cé
kha nang giam tac dung phu ctia mot sé thudc.
Ca hai tac dong do6 duoc giai thich la do
phospholipid c6 hiéu qua cao trong viéc cung
cap axit béo dé ching két hop vao mang té
bao lién quan dén cac bénh khac nhau, vi du
nhu té bao mién dich hoic té bao ung thu [1].
Phospholipid ngoai viéc dugc s dung dé
cung cap dinh dudng cho con ngudi con dugc
g dung trong c¢éng nghiép nho vao tinh chit
ludng cuc (amphiphilic), nhu mot chat hoat
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dong bé mat, hay phu gia c6 ngudn gbc tu
nhién trong céng nghiép thuc pham cho céc
san phé‘im nhu margarine, s6 ¢0 la, banh keo...
hay trong linh vuc dugc pham nhu mot chat
dan thudc. Hon nita, nhiéu nghién cau cho
thiy, thanh phan axit béo trong phan tir
phospholipid cé anh hudng toi gia tri dinh
dudng cua n6. Mot sé nghién ctu cho thay
phospholipid chira axit béo khéng no da ndi
doi c6 kha nang tang cuong chirc nang tiéu
hda va c6 nhiing tac dong tét téi tri nhé cua
ndo bo nguoi gia [2].

Do vay, nhiéu nha khoa hoc thuc hién phan
ng tong hop dé thay do6i thanh phan axit béo
cua phospholipid sir dung xuc tac hoa hoc
hoic enzyme nham nang cao gia tri cua
phospholipid tu nhién [3,4]. Biém manh cua
viéc sir dung enzyme la phan (ng xay ra ¢
diéu kién ém diu hon, it san pham phu hon so
voi st dung xuc tdc hda hoc. Lipase va
phospholipase la hai loai enzyme thuong dugc
sa dung trong tong hop phosphlipid bién
ddi. Theo mot sd tai liéu, viéc tong hop
phospholipid bién dbi da thuc hién trong mai
truong phan ung khong st dung dung moi
hoac st dung mot loai dung moi hiru co.
Trong mot sd nghién ciu vé tong hop chat
béo noi chung va phospholipid noi riéng, viéc
sir dung dung méi c6 nhitng anh huéng nhat
dinh téi hiéu qua cua phan ung [5-9].

Trong nghién ctu nay, chdng téi st dung
enzyme phospholipase Al lam chét x(c tac
cho phan tng gitra phospholipid va axit béo ty
do nham muc dich thay d6i thanh phan axit
béo ciia phospholipid ban dau. Chdng t6i lya
chon dbi twong tién hanh thi nghiém Ia
lecithin - tén thwong mai caa hdn hop mot sé
glycerophospholipid va axit linoleic ndi doi
lién hop. Axit linoleic néi doi lién hop (CLA)
duoc biét dén 1a mot axit béo c6 loi cho stc
khoé¢ nhu chéng ung thu, giam cholesterol,

giam triglyceride trong méu [10]. Phan ung
téng hop trong diéu kién khong va c6 st dung
dung mdi huu co gdm hexane, toluene va
glycerol; ba dung mdi nay thuong hay dugc
lya chon trong nghién ctu vé chat béo - nham
danh gia anh huong cua dung moi hitu co toi
kha nang xtc tac ctia phospholipase Al dbi
Véi lecithin.

2. NGUYEN LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Nguyén liéu

Lecithin (3-sn-phosphatidylcholine san xuat
tor dau tuong) dugc mua tur cong ty Fluka
(Sigma-Aldrich, M¥).

Axit linoleic nbi doi lién hop (conjugated
linoleic acid, CLA) do cbng ty Livemax
(Sungnam, Han Quéc) cung cp. Han hop axit
nay chia tong sé6 70% céc loai déng phan
CLA (70 CLA™).

Enzyme Phospholipase Al (PLAL, Lecitase
Ultra) ctia cong ty Novozymes (Pan Mach).

Céc dung moi st dung cho phéan tich dugc
mua tu cong ty Fisher Scientific (Norcross,
M¥).

2.2. Phuwong phap nghién ctru

2.2.1. Phan dng gidra lecithin va CLA dé tao
lecithin bién ddi

Phan (g gitra lecithin va axit CLA duoc tién
hanh trong lo thi nghiém 5 mL ¢6 nip van.
Han hop phan wng gdm lecithin va CLA véi
ty 1¢ 1.6 (mol:mol) va 20% phospholipase Al
(PLA1). Phan tng duoc tién hanh tai trong
thiét bi 6n nhiét ¢ nhiét 6 55°C trong 48 gio,
Véi toc d6 khudy dao 175 rpm. Phan tmg dugc
tién hanh trong diéu kién khong st dung va co
sir dung dung méi hiru co (hexane, toluene va
glycerol). Sau khi phan ung két thic, loai bo
axit béo tu do bang axetone lanh.
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2.2.2. Phan tich mau thi nghiém

2.2.2.1. Phan tach phosphatidylcholine (PC)
va phosphatidylethanolamine (PE)

Hon hop san pham thu dugc sau 48 gio phan
tmg duoc chay sic ky ban mong (TLC) dé
tach PC va PE. Pha dong cua TLC gom
chloroform - methanol - nudc (60-30-10, ty 1€
theo thé tich). Sau d6, PC va PE tach ra duoc
tir ban sic ky dwoc cho vao cac dng nghiém
riéng dé sir dung cho cac phan tich tiép theo.

2.2.2.2. Phan tich thanh phan axit béo

Mau thi nghiém phan tich dugc dit vao 6ng
nghiém c6 nap van. Thém vao d6 3 mL BF3
trong methanol va 50 pL heptadecanoic axit
(chat noi chuan, 1 mg/mL trong hexane). Mau
duoc dit vao ta say trong 2 gid tai nhiét do
90°C, roi l1am lanh nhanh. Sau dd, thém 2 mL
heptane dé tach phan axit béo da metyl hoa va
dem di phan tich bang sac ky khi.

70

Thanh phan axit béo dwoc phan tich bang sic
ky khi (GC) véi dau do FID. Cot sic ky la
SP-Wax fused-silica capillary 60m x 0,25 mm
i.d. caa Supelco. Ché d6 nhiét cua cot sic ky
nhu sau: giir tai 100°C trong 5 phut, sau d6
tang tén 220°C véi toc do ting nhiét 4°C/phit
va tiép tuc giit trong 30 phat. Khi N, duoc st
dung lam khi mang véi téc d6 52 mL/phit &
ché do split 50:1. Nhiét do bo phan tiém mau
va dau do duoc cai dat tai 250°C.

3. KET QUA VA THAO LUAN

3.1. Khao séat anh hwéng cua céac loai dung
moi t& viéc két hop cua axit CLA vao
lecithin

Cac thi nghiém duoc tién hanh theo 2.1.
Trong qua trinh thyc hién phan ang, tién hanh
ldy mAu tai cac thoi diém: 3, 6, 9, 12, 18, 24,
36 va 48 gio phan ting va phan tich mau theo
2.2.2.

60

50
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20
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0 5 10 15 20

—@—PLA1 khéng dungmoéi  —A—PLA1 hexane

"

25
-=-PLA1 toluene

30 35 40 45 50

—¥=PLA1 glycerol Thoi gian (gio)

Hinh 1. Lwong CLA (mol%) lién két vao lecithin

Két qua phan tich luong CLA lién két vao
lecithin theo thoi gian dwoc trinh bay trong

hinh 1. Lugng CLA lién két vao phan tir
lecithin ting dan theo thoi gian phan ung va

28
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sau 48 h phan ung thi CLA lién két vao phan
ter lecithin cao nhit dat 64,27 mol%. Trong
cac thi nghiém, CLA lién két vao lecithin thap
nhat khi sir dung dung mai glycerol. Trong
khi do, cac thi nghiém véi dung moi hexane,
toluene va khong str dung dung moi thi lugng
CLA lién két vao lecithin dat cao hon, tir
62,78 dén 64,27 mol%; truong hop khong sir
dung dung méi dat két qua dat cao nhat. Vé
mat ly thuyét, CLA lién két vao phan to
lecithin ting déu theo thoi gian phan @ng, tuy
nhién trén thuc té c6 thé s& co su ting giam
ngau nhién nao d6. Piéu nay xay ra co thé do
phan tng ester hoa va phan ung thuy phan caa
phospholipid cting xay ra trong hon hop phan
ing. Mot s6 nghién ctiu nhan dinh ¢ su hinh

thanh lysophospholipid khi tién hanh phan
ung acidolysis gitra axit béo tu do va
phospholipid [5,11]. Vi truong hop nay, khi
axit béo dugc giai phong tu phan to
phospholipid thi CLA s& thay thé dé tao thanh
mot phan tir phospholipid bién ddi, va axit
béo nay van c6 thé tiép tuc tham gia vao phan
g ester hoa. Lysophospholipid ciing c6 thé
c6 trong hdn hop phan @ng vi ching khong
tham gia vao phan ung tao ester voi CLA,
hodc phospholipid bién dbi lai bi thay phan.
Va két qua (hinh 1) cho thiy lién két caa CLA
vao lecithin nhin chung tang manh trong 24
gio dau va sau do téc do dat téi d6 on dinh
hon, diéu nay twong tu véi két qua nghién cau
cua Hossen va Herendez [5].

Bang 1. Thanh phan axit béo cta lecithin va lecithin bién déi sau 48 gi® phan trng (mol%)

Axit béo Lecithin . ___ Lecithin bién do
Khéng dung moi Hexane Toluene Glycerol
Axit palmitic 18,03 5,05 4,95 5,22 5,89
Axit stearic 3,73 1,09 1,14 1,14 1,36
Axit oleic 10,62 11,57 12,38 12,58 12,81
Axit linoleic 60,55 16,23 16,14 16,42 34,33
Axit linolenic 7,07 1,79 1,81 1,86 3,07
CLA - 64,27 63,58 62,78 42,54

Theo két qua phan tich thanh phan axit béo
cua lecithin (bang 1) thi axit linoleic, axit
palmitic va axit oleic la cac axit chinh, chiém
trén 80 mol%. Tuy nhién, sau khi tién hanh
phan ung téng hop thi thanh phan axit béo c6
su thay doi. Ty 1&¢ ba axit béo linoleic,
palmitic va oleic giam va c6 su xuat hién cua

CLA trong thanh phan axit béo cuaa lecithin
bién doi. Céc axit béo chinh trong lecithin
bién d6i lan luot 1a CLA, linoleic, oleic va
palmitic. Diéu nay cho thiy, CLA da thay thé
cac axit béo cua lecithin ban dau va lién
két vao khung glycerol dé tao thanh lecithin
bién doi.

Bang 2. Thanh phan axit béo ctia PC, PE trong lecithin va lecithin bién déi

. Lecithin bién dbi’
L Lecithin — —
Axit béo Khoéng dung méi Hexane Toluene Glycerol
PC PE PC PE PC PE PC PE PC PE
Axit palmitic 17,81 22,26 22,27 19,75 33,21 17,52 23,31 37,48 5,12 17,75
AXit stearic 5,61 3,05 9,02 15,35 14,04 17,28 9,45 15,51 1,55 2,18
Axit oleic 9,97 7,42 16,61 18,89 16,08 14,61 16,44 26,36 11,73 10,01
Axit linoleic 60,77 58,46 29,39 18,33 26,92 36,88 41,92 12,05 64,88 54,27

TAP CHI KHOA HQC & CONG NGHE . SO 41 - 2023

29



KHOA HOC & CONG NGHE

. Lecithin bién dbi’
. Lecithin - —
Axit béo Khéng dung méi Hexane Toluene Glycerol
PC PE PC PE PC PE PC PE PC PE
AXxit linolenic 5,84 8,81 4,42 3,20 3,54 2,77 521 6,08
CLA 18,29 27,68 9,75 10,51 5,34 5,83 11,51 9,71

(1) Lecithin bién déi tong hop dwoc sau 48 gio phan ing khi khdng c6 dung mdi va si dung 3 dung moi

hitu co.

3.2. Phan tich PC va PE cua lecithin va
lecithin bién déi

Lecithin 13 tén thuong mai cua hdn hop nhiéu
phospholipid khac nhau khai théac tir dau trong.
Trong hdn hop d6, phosphastidylcholine (PC)
va phosphatidylethanolamine (PE) la hai thanh
phan c¢6 ham lugng cao, hon nita hai thanh
phan nay c6 nhiéu tac dong tot cho stc khoe
con nguoi nén thuong dugc cac nha nghién
ciru quan tdm. Do d6, nhom nghién cuu da
tién hanh phan tach PC va PE trong lecithin
va lecithin bién d6i bang sic ky ban mong,
tiép d6 phan tich thanh phan axit béo cua PC,
PE phan tach dugc tir cdc mau thi nghiém.
Két qua phan tich dugc trinh bay trong
bang 2.

Két qua phan tich cho thay, thanh phan axit
béo trong PC va PE gom 2 axit chinh axit
linoleic va axit palmitic tiép theo la axit oleic
hoic axit linolenic. Sau khi tién hanh phan
ng tong hop, thanh phan va ty 18 axit béo cua
PC va PE c0 su thay doi do CLA lién két vao
phan tr cia PC va PE. Gitra PC, PE cua
lecithin va lecithin bién ddi, ty 16 mol% cua
axit linoleic thay doi nhiéu va theo chiéu
huéng giam. Piéu nay cho thiy CLA d3 thay
thé axit linoleic trong phan tir cia PC va PE
ban dau. Trong 4 san pham tong hop duoc, ty
6 CLA lién két vao PC, PE cao nhét khi
khong sir dung dung mdi (lan luot 18,29 va
27,68 mol%); tiép theo 1a trudng hop sir dung
dung mdi glycerol, hexane va toluene. Theo

Yahan Li va cong su, d6 phan cuc cua moi
treong phan ng c6 anh huong téi phan (ng
téng hop phospholipid bién d6i, do su phan
cyc anh hudng t6i su tiép x(c cua cac
phospholipid, axit béo va enzyme [8]. Con
theo Lifeng Peng va cong su, khi tién hanh
phan ng acidolysis vai tieng phospholipid
nguyén chat trong cting diéu kién phan ung thi
sy lien két cua axit béo vao mdi loai
phospholipid d6 la khac nhau; nguyén nhén co
thé do khac nhau vé co chat va thanh phan
axit béo [9]. Poi véi nghién cau nay, khi
lecithin 14 hdn hop cua nhiéu loai
phospholipid va cé sir dung dung moi khac
nhau thi 1y do cho su khéac biét vé ham lwong
CLA lién két vao PC, PE, c6 thé do anh
huong cua dung mdéi hoac su wu tién khac
nhau cua phospholipid véi axit béo. Va dong
quan diém véi Lifeng Peng, diéu nay s& can
phai tiép tuc nghién ctru dé co thé hiéu duoc
o rang hon [9].

4. Két luan

Nhom nghién cau tién hanh thi nghiém thay
d6i thanh phan axit béo cua lecithin véi xtc
tac enzyme phospholipase A1l trong diéu kién
c6 va khdng s dung dung méi hiru co. Két
qua sau 48 gio phan ung, luong CLA lién két
vao lecithin dat cao nhat 64,27 mol% khi
khong str dung dung moi; véi 2 dung moi
hexane va toluene ciing dat ty 18 lién két cao
tr 63,58 va 62,78 mol%. Khi phan tach va
phan tich thanh phan axit béo cua phan tir PC
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va PE cua san pham tong hop duoc thi ty 16 dung dé tong hop lecithin bién ddi va tién
CLA cua mau thi nghiém khéng sir dung dung  hanh trong diéu kién khdng sir dung dung
moi ciing cho két qua cao hon cac mau con lai.  méi.

T6ém lai, enzyme phospholipid Al c6 thé sir

(1]

(2]
(3]
(4]

(5]

(6]

(7]

(8]

9]

(10]

(11]
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NGHIEN C(*U TONG HO'P VAT LIEU QUANG XUC TAC

Ag@AgCl/MIL-101(Cr) PE XU LY THUOC NHUOM RY-145

TRONG MOI TRUONG NU’O'C

RESEARCH ON SYNTHESIS OF Ag@AgCl/MIL-101(Cr) PHOTOCATALYST

Tém tat:

Tw khoa:

Abstract:

Keywords:

1. GIOI THIEU

FOR TREATMENT OF RY-145 DYE IN AQUEOUS ENVIRONMENT

Nguyén Thi Phwong Lan, Pham Thi Thanh Thiy, Tran Thi Tuyét Mai
Khoa Khoa hoc itng dung, Truwong Pai hoc Kinh té - Kj thugt Cong nghiép
Dén Toa soan ngay 30/05/2023, chap nhan ding ngay 23/06/2023

Trong nghién ctvu nay, vat liéu quang xuc tac Ag@AgCI/MIL-101(Cr) da dwoc téng hop tir
hai hop phan, bao gdm chat mang 1a khung hi*u co—kim loai (MIL-101(Cr)) va pha hoat tinh
xuc tac Ag@AgCI. Chat mang MIL-101(Cr) dwoc tdng hop béng phwong phap dung nhiét.
Vat lieu quang xuc tdc Ag@AgCI/MIL-101(Cr) tbng hop da dwoc déc trung bang céac
phwong phap héa ly khac nhau nhw nhiéu xa tia X (XRD), phd héng ngoai (FT-IR), hién vi
dién t& quét (SEM), dang nhiét hap phu - nha hap phu N2 theo BET va tinh chat quang cla
vat liéu dwoc xac dinh bang phd phan xa - khuéch tan (UV-Vis DRS). Hoat tinh xuc tac
quang ctia Ag@AgCI/MIL-101(Cr) dwoc st dung dé x& ly thudc nhudm RY-145. Két qua
cho thay hiéu suét xt ly thubc nhuém dat 96% trong thoi gian phan (ng 4 h s dung tac
nhan oxi héa H202 va hiéu suét dat 91% khi khéng st dung H20: la tac nhan oxi hda. Quéa
trinh x& ly thudc nhudm RY-145 trén xic tac Ag@AgCI/MIL-101(Cr) tuan theo phwong trinh
dong hoc bac hai.

Ag@AgCI/MIL-101(Cr), RY-145, quang xUc tac, thubc nhudém.

In this study, Ag@AgCI/MIL-101(Cr) photocatalyst material has been synthesized by the
two compounds, including support as metal-organic framework (MIL-101(Cr) and catalytic
active phase as Ag@AQCI. MIL-101(Cr) synthesized by solvent thermal method. The
synthesized Ag@AgCI/MIL-101(Cr) photocatalyst material characterized by the various
physical-chemistry methods such as X-ray diffraction (XRD), fourier transform infrared
(FT-IR), scanning electron microscopy (SEM), adsorption-desorption of N2 by BET and
optical property off materials were determined by Ultraviolet—Visible Diffuse Reflectancee
Spectroscopy (UV-Vis-DRS). The photocatalytic activity of Ag@AgCI/MIL-101(Cr) used to
treat the RY-145 dye. The obtained results show that the treatment efficency reaches 91% in
a perious of 4 h and without H202 and 96% with H202 as oxidizing agent. The treatment of
RY-145 dye by Ag@AgCI/MIL-101(Cr) obeys speudo-second-order equation.

Ag@AgCI/MIL-101(Cr), RY-145, photocatalyst, dye.

trong trong cau tric cia MOFs va xu hudng
gan day ngay cang di sdu hon vao nhiing tng

Trong thap ky vira qua, MOFs duoc biét dén
la vat liéu c6 nhitng tinh chat dic trung Vi
kha ning (ng dung trong nhiéu linh vyc nhu:
xUc tac, hap phu, dugc phiam, quang hoc, tir
tinh. P4 c¢6 nhiéu nghién ciu vé su da dang

dung day tiém nang cua loai vat liéu nay.

MOFs 13 loai vt liéu co kim méi ¢d ciu tric
x6p, 6n dinh. Ciu truc co ban cia MOFs
thuoc loai vat liéu tinh thé, ciu tao tir nhiing
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cation kim loai lién két vai cac phan tir hitu co
(ligand) d@é hinh thanh cau trac c6 khéng gian
ba chiéu xdp va c6 bé mit riéng lén.

MOFs duoc cau tao tir hai thanh phan chinh:
kim loai va cac cau ndi hitu co. Nhitng tinh
chat cua cau ndi dong vai tro quan trong trong
su hinh thanh céu trdc khung cia MOFs.
Ddng thoi, hinh dang cua ion kim loai déng
vai trd quyét dinh dén két ciu cia MOFs sau
khi tong hop.

lon kim loai va cac oxit kim loai thuong gap
la Zn%*, Co?*, Ni%*, Cu?*, Fe?*, Mn?*, AP,
Cr3*,... Ion kim loai trung tdm hay oxit kim
loai dong vai tro nhu “truc banh xe”.

Cac cau ndi hitu co trong vat liecu MOFs
la cac cau néi hiru co dong vai trd nhu
la nhitng “chan chéng”. Mot sé chat hiru co
la dan xuat cua cacboxylic acid thuong dung
lam cau ndi trong tong hop vat lieu MOFs
nhu: 1,4- benzendicacboxylic (BDC) acid;
2,6- naphthalendicacboxylic acid (2,6-NDC);
1,4naphthalencacboxylic acid (1,4-NDC);
1,3,5-benzentricacboxylic (BTC) acid;
2-aminoterephthalic (NH2-BDC) acid...

Céc tam kim loai duoc thay d6i d& dang trong
khung mang MOFs htra hen nhiéu ung dung
to 16n trong viéc ché tao chit x(c tac. Bén
canh d6 dién tich bé mat I6n 1a diéu kién
thuan loi cho viéc phéan tan cac tdm xuc tac
trén nén vat liéu MOFs. Xiao va cong su [4]
d3 nghién ctu ché tao chat xic tac quang
dang plasma Ag@AgBr lap phuong va duoc
cho la xdc tac trién vong cho qua trinh 1am
sach nudc va xir Iy moi truong.

Vi vay trong nghién ctru nay MOFs duoc
ding téng hop vat liéu quang xuc tac
Ag@AgCI/MIL-101(Cr) ung dung dé xt ly
moi trudng.

Trong hoa hoc, khai niém phan ung xuc tac
quang dung dé néi dén nhitng phan tng xay ra

dudi thc dung dong thoi cua chat xdc tac va
anh sang, hay ndéi cach khac, anh sang chinh
la nhan té kich hoat chat xuc tac, gidp cho
phan tng xay ra. Khi c6 su kich thich caa &nh
sang, trong chét ban dan sé tao ra cap electron
— 16 trong quang sinh va c6 su trao doi
electron gitra cac chat bi hip phu, théng qua
cau ndi la chat ban dan.

Thuéc nhuom RY-145 la mét trong nhiing
thudc nhudm vang thuong duoc sir dung trong
nhudém bong, to nhan tao, cong nghiép dét, in
an, thuoc da. Ton du cua loai thudc nay trong
nuéc 1a mot van dé 1on dbi véi moi truong
nudc noi riéng va moi truong ndi chung.
Nhiéu nha khoa hoc di nghién ctu Ccéc
phuong phap khic nhau dé xir ly van dé nay
nhu Singh va cong su [5] da sir dung to hop vi
khuan E. asburiae and E. cloacae (véi ty &
1:1). Km. Rachna va cong sy [6] d tién hanh
loai bo thudc nhuém Reactive Yellow tir nuge
st dung chat hap phu vo triu. Véi hoat tinh
xuc tdc cao cua vat liéu quang xuc tac
Ag@AgCI/MIL-101(Cr) thi kha nang xu ly
ton du RY-145 trong nudc la rat Ion. Pay
chinh 13 co s¢ dé tién hanh nghién cau nay.

2. THUPC NGHIEM
2.1. Héa chat

Terephthalic acid (TPA); chromium (11)
nitrate nonahydrate (Cr(NO3)3.9H.0) 99%,

fluoride acid (HF) 40%, ammonium
fluoride (NH4F); ethanol (EtOH) 95%,
dimethylfomanmide (DMF), silver nitrate

(AgNO3), nudc cit hai lan. Tat ca cac hoa
chat c6 ngudn gbc tir Sigma-Aldrich va co do
tinh khiét cao.

2.2. Cac bwérc tién hanh

2.2.1. Téng hop vét liéu khung hiu co kim
loai MIL-101(Cr)

Vit lieu MIL-101(Cr) dugc tong hop theo
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phuong phap nhiét phan dung méi trong moi
truong acid. Hon hop ban dau gom
Cr(NO3)3.9H20, H0, terephthalic acid, HF
40% sau khi duoc tinh toan ti 1é xac dinh
duoc khudy trong 1 h sau d6 duoc dua vao
thiét bj auto clave dé tién hanh qué trinh thay
nhiét tai 220°C trong 9 h. San pham sau phan
tmg dugc ly tim sau d6 ngdm rira nhiéu lan
véi dung moi DMF, EtOH 95% va NHsF 1M.
Cudi cung san pham duoc say khd & 100°C.
Quy trinh tong hop vat lieu MIL-101(Cr)
duoc dua ra theo so do hinh 1.

6,52 g Cr(NO;);.9H,0 +
80 mL 1,0

28gTPA+08g
HF 40%

Khudy L h

Hén hap

Autoclave & 220°C
trong 9 h

Dung nhiét trong DMF & 100°C, 3 h

Dung nhiét trong ethanol & 80°C trong 24 h

Dung nhiét trong NH,F 1 M & 70°C trong 24 h

Chit rin mau
xanh

Loc, rira bing nudc néng
MIL-101(Cr)

Hinh 1. Quy trinh téng hep vat liéu MIL-101(Cr)

2.2.2. Téng hop Ag@AgCI/MIL-101(Cr)

Tir nguon MIL-101(Cr) di tong hop & trén
tiép tuc tong hop Ag@AgCl/MIL-101(Cr)
v6i quy trinh tong hop nhu sau: 0,1 g
MIL-101(Cr) da duoc thém vao 10 ml dung
dich AgNO3 (53,7 mmol/L, Vnusc: Vethanoi=1:6)
& nhiét @6 phong, khudy lién tuc trong 3 h.
Sau khi khudy, nho giot thém 100 ml dung
dich NaCl (10.48 mmol/L, Vnusc:Vethanoi=1:6)
trong vong 20 phut, khudy lién tuc trong 10 h.
Sau d6, san phdm mau xanh xam duoc tach ra
bang cach quay ly tam, ria va siy khd & 70°C
trong 12h [7]. Quy trinh téng hop dugc thé
hién nhu hinh 2.

0,1 g MIL-101(Cr)
10 mL IL,0; 60 mL C,FH,0H

10 mL AgNO; 53,7 mmol/L.

Thém 100 mL NaCl 20 phat
Khuay 3 h

Két tia

Ly tam, loc, nra
Say khé 70°C, 12 h

Ag@AgCI/MIL-
101(Cr)

Hinh 2. Quy trinh téng hop Ag@AgCI/MIL-101(Cr)
2.2.3. Quy trinh x& ly thuéc nhuém

Vat licu Ag@AQCI/MIL-101(Cr) sau khi
tong hop duoc st dung dé tién hanh xu ly
thudc nhudém RY-145. Pé tién hanh thuc
nghiém xir ly thudc nhuém, ding 0.05 g
Ag@AQCI/MIL-101(Cr) véi 30 ml dung dich
RY-145 ndng d6 50 ppm va dé can bang hap
phu trong ti 30 phat. Sau d6 thém 1 ml H20;
vao hdn hop trén, va dé dudi anh sang ty
nhién (visible), ct sau 1 h hat mau va tién
hanh phan tich trén thiét bi UV-vis dé xac
dinh hiéu suit cua qué trinh.

2.3. Cac phwong phap dac trung vat liéu

Gian d6 nhidu xa tia X duogc ghi trén thiét bj
D8-Advance Bruker voi tia phat xa CuKa
(bude song L = 1,54 A°), cong suét 40 kV,
40 mA tai Truong DPai hoc Khoa hoc tu nhién
— Pai hoc Qudc gia Ha Noi. Hinh thai duoc
xac dinh thiét bi kinh hién vi dién tir quét
(SEM) Hitachi S4800 (Nhat). Quang phd
phan xa khuéch tan (DRS) thu dugc biang may
quang phd Shimadzu-UV-2550-8030 trong
pham vi 190-800 nm vdi chiéu rong khe la
50 nm va ngudn sang co budc song
A=360 nm ¢ nhiét 46 phong duoc do tai Vién
Vit ly. Pang nhiét hap phu - giai hip phu N2
do trén thiét bi ChemBET-3030 tai Vién Hoa
hoc, Vién Han lam Khoa hoc va Cong nghé
Viét Nam.
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3. KET QUA VA THAO LUAN

3.1. Téng hop vat liéu khung hiru co — kim
loai MIL-101(Cr)

3.1.1. Phwong phdp nhiéu xa Ronghen
(XRD)

Mau MIL-101(Cr) duoc phan tich véi
phuong phép nhiéu xa tia X trong khoang 260
tir 2 dén 40°. Két qua thu dugc ¢ hinh 3.

Lin (Cps)
83 s s § i E: EE:EGY
Ll iiter
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Hinh 3. Phd XRD cua vat liéu MIL-101(Cr)

Qua phan tich phé XRD cua vat liéu
MIL-101(Cr) cho thiy cac peak dic trung
xuat hién & goc nho 26 1a dic trung cho vat
lieu mao quan véi nhiéu 16 trong hozc cac 16
rong. Cac peak nhiéu xa dic trung ¢ 20 = 1,7;
3,25; 8,4; 9,1; 10,9; 16,5 va cac peak ctia mau
dugc thay 1a twong ty véi phd chuan cua vat
lieu MIL-101(Cr).

3.1.2. Phwong phap phé héng ngoai FT-IR

Mau MIL-101(Cr) sau khi téng hop duoc
phan tich bang phuong phap phd hdng ngoai
FT-IR cho két qua nhu hinh 4.

Tir két qua phan tich hdng ngoai FT—IR hinh
3.2 cho thiy cac thdng sb song dic trung thé
hién cac nhom lién két trong vat liéu nhu sé
s6ng tong hop cho thay tan sé dao dong manh
va rong hinh thanh trong vung tir 3000-3500
cm? dugc xac nhan 14 cia nhom —COOH,
diéu nay chung té su c6 miat caa TPA trong
cAu trdc MOF. Céc peak tai 1018 cm™ va

748 cm™ ing voi cac dao dong bién dang va
dao dong hoa tri twong tng cua lién két —-CH
trong vong thom. Hon nita, cac peak xuét hién
tai 1623 cm?, 1510 cm™ twong ung véi cac
dao dong hoa tri dbi xung va bat déi xing cua
nhom carbonyl (C=0) va carboxyl (COO).
Vi peak dao dong tai 1405 cm™ dic trung
cho lién két C-C trong khung ciu tric
MIL-101(Cr).

100
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40 o
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20
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Hinh 4. Phd héng ngoai FT-IR ctia MIL-101

3.1.3. Phwong phdp dién tor hién vi quét
(SEM)

Mau MOF sau khi tong hop dugc dic trung
bang phuong phap dién tir hién vi quét cho két
qua hinh 5.

Hinh 5. Anh SEM cta vat liéu MIL -101

Anh hién vi dién tir quét (SEM) dugc duara ¢
hinh 5 cho thdy vat ligu MOF téng hop c6
hinh dang va céu tric kha dong déu. Hinh thai
cua vat liéu thu duoc bao gdm céc tinh thé
hinh bét dién va&i cdc miat nhan va min.
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3.1.4. Phwong phdp xdc dinh dién tich bé
mat riéng BET

Céu trGc mao quan trung binh cua vat lidu
MIL-101(Cr) ciing duoc khang dinh théng
qua viéc nghién ctru dang nhiét hap phu - nha
hip phu Nitrogen (BET) (hinh 6).

—— MIL-101 (Cr) - Adsorption  —©— MIL-101 (Cr) - Desorption

oo

st L p—o—p—6—F

3

Quantity Adsorbed (cmg STP)

0.0 0.1 02 03 o7 08 0.9 1.0

0.4 05 06
Relative Pressure (p/p°)

Hinh 6. DPwéng dang nhiét hap phu - nha hap phu
nitrogen cta MIL-101

d=2776

Lin (Cps)

d=3207

Puong hap phu nitrogen cua vat lieu
MIL-101(Cr) ta thay sy xuat hién vong tré
dang IV (theo phan loai IUPAC) dac trung
cho su c6 mat cua loai mao quan trung binh.
Tir két qua do BET cho thiy céc thdng sé cua
vat liéu nhu:

= Dién tich bé mit 16n: 1964 m?/g;

= Thé tich 15 xp: 1,03 cm®/g;

= Puong kinh 16 trung binh: 2,1 nm.

3.2. Téng hop vat liéu quang xuc tac

Tir vat liéu MIL-101(Cr) da tong hop ta tiép
tuc téng hop dwoc vat liéu quang xuc tac
Ag@AgCI/MIL-101(Cr) nhu trinh bay ¢ muc
2.2.4. Vit liéu sau tong hop duoc danh gia cac
déac trung hoa ly.

3.2.1. Phuong phdp nhiéu xa Ronghen
(XRD)

d=1963

S |
d=0.790
- d=5.361

5 10 20 3I0
2-theta (d¢)

Hinh 7. Phd XRD cua vat liéu Ag@AgCIl/MIL-101(Cr)

Mau Ag@AgCI/MIL-101(Cr) duoc phan tich
véi phuong phap nhiéu xa tia X trong khoang
20 tir 5 dén 80°. Két qua thu duoc ¢ hinh 7.
Nhu vay c6 thé nhan thay, ngoai peak dic

trung rd rét cia MIL-101(Cr), con thay xuét
hién cac peak dac trung ¢ 20=27,8° 32,2
46,2° 54,8°% 57,5° va 76,7° twong (tng V&i cac
mat phan xa (111), (200), (220), (311), (222)
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va (420) caa AgCl [7].

3.2.2. Phwong phap UV-vis DRS

Pé xac dinh niang luong ving cdm va budc
song cua vat liéu, ta thuc hién véi phuong

phap do UV-vis. Két qua thu duoc dua ra &
hinh 8.

40% Ag@AgC/MOF
30% Ag@AgCI/MOF
50% Ag@AgCI/MOF
50% Ag@AgI/MOF
——— MOFs

0 T T

2 3 4 5
Energy gap (hv)
Hinh 8. Bé thi [F(r)hv]2 theo hv dé tinh Eg

cua cac vat liéu quang xuc tac

Gia tri nang lwong ving cam (Eg) c6 thé xac
dinh theo phuong trinh Tauc: (ahv)’ = A (hv -
Eg). Dya vao do thi [F(r)hv]*? theo hv dé xac
dinh Eg. Két qua niang luong ving cam & hinh
3.6 cho thiy ning luong ving cam Eg cua cac
vat liéu xac tdc Ag@AgCI/MIL-101(Cr) theo
ham luong xUc tac 30%; 40%; 50% lan lugt &
cac khoang la 1,39eV;1,38eV va 1,46eV. Eg
cua vat liéu xdc tac Ag@Agl/MOF va MOF
lan luot 14 1.52eV va 1.54eV. Piéu nay cho
thdy MOF diéu chinh khoang cach do rong
viing cim Ag/AgCl va Ag/Agl gan dén 1,5eV.
Khi ting dan luong vat liéu Ag/AgCl 1am ting
d6 rong vung cim (1.46eV), dan dén su anh
huong dang ké tinh chat x(c tac quang cua
Ag@AgCI/MIL-101(Cr). Pac biét cd thé nhan
thiy nang luong ving cim Eg cua vat liéu
Ag@AgCI/MIL-101(Cr) véi ham lugng xuc
tac 40% nho hon so v&i ham lugng 30%, 50%,
qua d6 cho thdy ti 1& thich hop gin vat liéu
Ag/AgCI 1én vat ligu mao quan MOF.

Cac tinh chiat quang cua x(c tac
Ag@AgCI/MIL-101(Cr) dugc phan tich bang
phuong phap phd tan xa khuéch tan (UV-Vis
DRS) ¢ budc séng 200-800 nm. Két qua duoc
thé hién trong hinh 9.

1.0

0.8 4
——— 40% Ag@AgCVMOF
- 30% Ag@AgCVMOF
& ——— 50% Ag@AgCUMOF
; 0.6 50% Ag@A gl MOF
P ——— MOF
:
g 044 ~ f
8 4 ¥
3 NS
N, /\ N A
02- / Do e
00 ; . : . : :
200 300 400 500 600 700 800

Wavelength (nm)
Hinh 9. Phd Uv - Vis DRS cla vat liéu
Ag@AgCI/MIL-101(Cr)

3.3. Xtr ly thuéc nhuém RY-145
3.3.1. Pdnh gid khé ndng xu& |y thuéc
nhuém théng qua phwong phap do UV-Vis

Khao sat co va khéng c6 H,O,
100

80

60

40

% loai bé Ry 145

20 —ea— Khdng H202

—ea—COH202

0 0.5 1 15 L2 25 3 35 4
Thei gian (h)

Khio sat ndng d6 thudc nhuém RY 145

100
w
-
-
: 80
g8
g
g 60 F —eo—30 ppm
.(§ —a—50 ppm
k< ot —o—70 ppm
2
S 20 b
|
S
o . . . . .
0 05 1 15 2 25 3 35 4 45 5
Théi gian (h)

Hinh 10. Danh gia kha nang xt ly thudéc nhudém
RY-145
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Pé xac nhan kha ning xuc tac cua vat lidu
Ag@AgCI/MIL-101(Cr) tong hop duoc, ta
tién hanh céc thi nghiém véi 2 truong hop: co
H202 va khong c6 H202; khdi lugng chat xdc
tac véi timg nong do RY-145.

Két qua xac dinh ndng d6 RY-145 theo thoi
gian cho thay trong truong hop khdng cd
H20; thi phan trim néng d6 RY-145 bi loai
91%. Truong hop Ag@AgCI/MIL-101(Cr) co
H.0. thi nong d6 RY-145 bi loai 96% va
khong ddi sau 4 h. Nhu vay, véi hé xic tac
Ag@AgCI/MIL-101(Cr) vai tro cua tac nhan
oxi hoa H20; 1a khong dang ké.

Két qua khao sat nong do6 thudc nhuom
RY-145 cho thay kha ning xtc tac cta vat liéu
giam dan so véi nong do thudc nhuom. Nong
d6 thudc nhuém cao thi phan tram loai bo
thudc nhuom thap.

3.3.2. b6éng hoc phan déng cda qua trinh xa
ly thuéc nhuém

5

4.5
y=0.6745x + 0.762
RZ=0.9712

4 ®30ppm

# 50ppm
3.5 y=0.3797x + 1.1698
70ppm R2=0.9429

3

[~
i

[T

y=0.3639x + 1.1029
R2=0.9181

In(Co/C)

= [
th = in

o

o
-
~
w
IS
2]
@

Thoi gian (h)

Hinh 11. Bong hoc phan &ng qua trinh phan hay
thudc nhudm RY-145 trén xUc tac
Ag@AgCI/MIL-101(Cr) trong phan ng bac 1

Qua hai hinh 11 va hinh 12 thiy duoc hé s6
tuong quan cua phuong trinh dong hoc bac 1
cao hon hé sé twong quan cua phuong trinh
dong hoc bac 2. Nén phuong trinh dong hoc
bac hai 1a phu hop d6i véi quéa trinh xir ly
RY-145 trén xdc tac Ag@AgCI/MIL-101(Cr).

® 30ppm

2 ® 50ppm y=0.5362x - 0.7752

R?=0.7499

® 70ppm

1/C-1/Co

y=0.0808x- 0.0304
. R?=0.9078

= 0,0477x-0.0112
R?=0.9243

] 1 5 [

Thi gian (h)

Hinh 12. Béng hoc phan tvng qué trinh phan hay
thudc nhudm RY-145 trén x(c tac
Ag@AgCI/MIL-101(Cr) trong phan &ng bac 2

4. KET LUAN

Véi muc tiéu tong hop vat liéu khung hiru co
— kim loai sir dung 1am chat mang cho pha
hoat dong quang xuc tac Ag@AgCI tng dung
xa ly thuéc nhuém RY-145 trong nudc,
nghién ciru da dat duoc nhitng két qua sau:

= Két qua XRD, phd FT-IR cho thay cac lién
két C=0, C=C (vong), Cr-O di duogc hinh
thanh trong MIL-101(Cr). Két qua SEM cho
thay vat liéu MIL-101(Cr) 14 vat liéu cau tric,
¢6 kich thudc va 16 mao quan kha dong déu.
Hinh thai cua vt liéu thu duoc bao gdbm céc
tinh thé hinh bat dién vai cac mat nhin va min.
Ping nhiét hip phu - nha hip phu N2 cho thiy
MIL-101(Cr) dién tich bé mat riéng Ion, vat
liéu c6 cau trdc mao quan. Két qua do UV-vis
DRS cho thdy dwoc ning lugng ving cam
cua vat liéu 40%Ag@AgCI/MIL-101(Cr) la
1,38 eV.

= Kha nang xu ly thuéc nhuém RY-145 trén
xuc tac Ag@AgCI/MIL-101(Cr) dat hiéu suat
96% trong thoi gian 4h sir dung tdc nhan oxi
hoa H20> va 91% khi khong str dung tac nhén
oxi hda H202. Bong hoc phan tng cho thay
qua trinh xtr ly RY-145 trén xdc tdc RY-145
tuan theo phuong trinh dong hoc bac 2.
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NGHIEN C(*U TONG HO'P VAT LIEU XUC TAC QUANG CuO/g-C3N4
NG DUNG PE XU’ LY PHAM NHUOM DIRECT FAST SCARLET 4BS

(DFS-4BS)

SYNTHESIS AND CHARACTERIZATION OF CuO/g-C3N+ MATERIAL

FOR DEGRADATION OF DIRECT FAST SCARLET 4BS DYE IN WATER
Nguyén Minh Vigt' Pham Huynh Thanh Trang', Nguyén Trwong Phwong Hién', Nguyén Hong Nhung',

Tém tat:

Tw khoa:

Abstract:

Keywords:

Nguy&n Minh Phwong?, Nguyén Vin N¢i%, Lé Thanh Hoang? Chu Thi Thu Hién*"

'Phong thi nghiém trong diém Vit liéu tién tién ing dung trong phét trién xanh
Trirong Pai hoc Khoa hoc tu nhién, Pai hoc Quéc gia Ha Ngi

Khoa Hoéa hoc, Trirong Pai hoc Khoa hoc tu nhién, Pai hoc Quac gia Ha Ngi
*Bg mon Hoéa hoc, Khoa Vit ligu xay dung, Truong Pai hoc Xay dung Ha Ngi
Dén Toa soan ngay 15/08/2023, chap nhan ding ngay 03/10/2023

Hién nay, trong bdi canh ngudn nwéc ngot dang ngay cang khan hiém, van dé 6 nhiém moi
trwdng nwéc dang la van dé nhirc nhdi can dwoc gidi quyét. Ping trwdc tinh trang dang
bao ddng nay, cac nha khoa hoc da va dang nghién ctru cac phwong phap dé loai bd cac
chét 6 nhiém ra khéi ngudn nuéc, trong dé phwong phap oxy héa nang cao st dung chét
xuc tac quang dwoc ap dung rong rai do c6 tiém néng I&n. Trong nghién clru nay, vat liéu
xtc tac quang CuO/g-CsN, dwoc tdng hop dé& dang bang phwong phap nung tir melamine
va thdy nhiét trong diéu kién nhiét do, thoi gian dwoc kiém soat chat ché. Két gua dac trwng
vat liéu bang cac phwong phap SEM, EDX, FT-IR cho thay vat liéu CuO/g-CsN, da dwoc
tdng hop thanh céng véi nang lwong viing cdm phu hop cho quang xtc tac dwdi anh séng
kha kién (2,6 eV) dwoc xac dinh bang phwong phap UV-Vis DRS. Két qua x& ly thu dwoc
ciing cho thay hiéu suét cao trong viéc loai bd thudc nhuém Direct Fast Scarlet 4BS khai
nwéc dudi chiéu xa anh sang kha kién. Vat liéu 7% CuO/g-C;N, cho phép xt ly Direct Fast
Scarlet 4BS véi hiéu suat [én dén 92,8% & pH = 7 trong 150 phut.

CuO, g-C3N,, 7Cu0/g-C3N,, phdm nhudm Direct Fast Scarlet 4BS, xlic tac quang.

Currently, in the context of the shortage of freshwater sources are increasingly, the problem
of water pollution is is becoming extremely serious that needs to be solved. Therefore,
many methods have been applied to remove dyes in water, and the photocatalytic method
is the most effective. In this study, the photocatalyst material CuO/g-C;N, was easily
synthesized by hydrothermal method and calcined from melamine strictly controlled
hydrothermal time, temperature conditions. The characterization results (SEM, EDX and
FT-IR methods) show that CuO/g-Cs;N,4 has been successfully synthesized, with bandgap
energies suitable for photocatalysis under visible light irradiation (approx 2,6 eV) was
determined by the UV-Vis DS method. The treatment results of the obtained materials also
show high efficiency in removing Direct Fast Scarlet 4 BS (DFS-4BS) dye from water under
visible light irradiation. The CuO/g-C3N, material showed the best DFS-4BS treatment, with
an efficiency of up to 92,8% at pH= 7 in 150 mins.

Ti/SnO,—-Sh,0s/PbO, anode, phenol oxidation, cyclic voltammetry.
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1. GIOI THIEU

O Viét Nam, nganh cdng nghiép dét may rat
phét trién, 12 nganh céng nghiép c6 kim ngach
xuat khau 16n the hai trong nuéc. Tuy nhién,
nganh dét nhuém dao thai ra mot luong 1on
nudéce thai, thuong chira nhiéu pham mau, chat
hitu co va mudi, 1am giam kha ning truyén
anh sang vao nudc, gay can tré qua trinh
quang hop, ngoai ra, ching con c¢6 doc tinh
cao va khé phéan huy sinh hoc, gay anh huong
tram trong dén cudc séng cua cac loai thuy
sinh va stic khoe cua con nguoi [1].

Direct Fast Scarlet 4 BS (DFS-4BS) la mot
trong nhitng loai thudéc nhuém thudc nhém
azo - day 1a ho thuéc nhuom quan trong nhat
va cd sé lwong lén nhat, chiém khoang
60-70% sb luong céc thudc nhudm tong hop.
Tuy nhién, thuéc nhuom azo lai c6 nhing tac
dong tiéu cuc dén sic khoe con nguoi: gay
nhiém doc gen, gy dot bién va gay ung thu,...
2, 3].

Do d6, c¢6 rat nhiéu cong trinh nghién ctu sir
dung cac phuong phap khac nhau dé xu ly
pham nhudém trong nudc nhu: phuong phap
hdéa hoc, phuong phap sinh hoc, phuong phap
keo ty,... Hién nay, mot trong nhitng phuong
phap duoc sir dung dé xu ly pham nhuom
mang lai hiéu sut cao 1a phuong phap quang
xuc tac. Véi qua trinh quang xuc tac, cac hat
tai dién sinh ra trong vat liéu do hap thy mot
phan anh sang mat troi duoc sir dung nhu céc
tac nhan oxy hoa — khur, xir Iy céc chat hiru co
doc hai thanh CO, va H,0. Ngoai ra, phuong
phap nay con c¢6 wu diém la chat xuc tac ré
tién va khong gay 6 nhiém thi cap [4].

Thoi gian gan day, vat liéu g-CsN, tré thanh
mot vat liéu cé stirc hut trong nganh khoa hoc
vt liéu vi c6 nhiéu dic tinh hdp dan nhu: tinh
on dinh héa hoc, bén nhiét, khéng bi in mon,
khong tham nudc, bén canh dé ciu trac dién

tir ¢ thé mo rong da giup g-CsN, tro thanh
mét trong sé nhiing vat liéu xuc tac quang hta
hen nhat. Tuy nhién, g-CsN, c6 dién tich bé
mit nho, s6 luong tdm phan Gng tiép xdc con
it va hiéu suat tai to hop cua céc cap electron
va 16 tréng quang sinh cao, diéu nay lam cho
g-C3N4 c6 hiéu suét xuc tac quang thap [5].

Vi vay, nhiéu ky thuat bién tinh khac nhau da
dugc thuc hién nham ting hiéu qua xuc tac
quang cua vat liéu g-CsN4 Nhidu oxit kim
loai di dwoc nghién ctu dé bién tinh véi
g-CsN, nhu TiO,, MnO,... Trong s6 cac vat
liu nay, CuO la maot vat liéu rat pha hop dé
bién tinh v&i g-CsNy4 Vi €6 nhiéu dic tinh hap
dan nhu: c6 d6 rong ving cam hep (Eg=1,2
eV), s& hitu cau trdc tinh thé don nghiéng voi
mot sé dic tinh doc ddo, bao gdm chirc ning
quang dién, d6 6n dinh cao, ngoai ra, CuO
con ¢d hé sb hap thu anh ang kha kién cao [6].
Céc vat liéu da tong hop dugc dic trung boi
cac ky thuat phan tich hién dai nhu: SEM,
EDX, FT-IR va UV-Vis.

2. THUC NGHIEM
2.1. H6a chét str dung

C6H402, CU(N03)2.5H20, C35H25N701082Na,
EDTA, HCI, NaOH, melamine. T4t ca cac hda
chat sir dung déu dat do tinh khiét > 98% va
¢ ngudn gdc tir Sigma-Aldrich.

2.2. Phwong phap ché tao vat liéu
Quy trinh tong hop vat liéu g-C3N,

g-CsN, duoc tong hop bang céch nung
melamine ¢ nhiét do cao. Cu thé, ldy 3 gam
melamine vao ci, nghién min, sau dé cho vao
cc nung s, boc kin nhiéu 16p bang gidy bac,
dat coc sir vao 10 nung. Nung néng & nhiét do
550°C trong 3 gid. Sau do6 san pham dugc dé
ngudi & nhiét dd phong roi nghién min. Vat
liéu thu duoc ¢ dang bot, c6 mau vang [7].
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Quy trinh téng hep vit liéu CuO/g-C3N,

Cho 0,2 gam g-C3N4 phan tan trong 50 ml
nuéce cat bang cach rung siéu &m trong 5 phdt.
Sau d6 thém 200 ml Cu(NOgs); 0,2 M vao
dung dich trén rdi khuay bing may khuy tu.
Thém tur tir ting giot NaOH 0,2 M vao hon
hop dang khudy & trén va tiép tuc khudy trong
1 gio tai nhiét do phong. Hon hop sau khi
khuidy dem di thuy nhiét trong 14 gio tai
130°C. San pham thu duoc dem di rira bang
nudc cit va con sau d6 dem ly tim. Nung hon
hop sau ly tdm trong 10 gio tai 140°C, ta thu
dugc chat ran la vat ligu CuO/g-C3N, [7].

2.3. Phwong phap phan tich tinh chat dac
treng cua vat liéu

Hinh thai bé mat vat lieu dugc dic trung
boi kinh hién vi dién tor quét (SEM)
(TM4000PIlus/Hitachi, Nhat Ban). Cac nhém
chtc trén bé mat vat liéu dugc xac dinh bang
viéc sir dung may quang phd héng ngoai
Fourier Jasco FT-IR 4600 (Nhat Ban). Théng
tin vé cac nguyén t6 cling véi ti phan cua tirng
nguyén t6 c6 mat trong mau vat liéu duoc
phan tich bang phd tan xa ning lugng tia X
(EDX- Oxford, Anh Quéc).

2.4. Qué trinh khao sat kha nang xw ly
pham nhuém DFS-4BS cua vat liéu

Quy trinh chung: Lay 0,05 g cac vat liéu céc
cho vao coc rdi cho vao 100 mL dung dich
pham nhuém DFS-4BS 80 ppm. Ban dau, hé
phan ng s& duoc khudy trong bong téi 30
phut, sau d6 dugc chiéu sang bang dén
compact 32 W trong vong 120 phuat. Trong
toan bo thoi gian, hé dugc ngdm trong nudc
dé ¢ dinh nhiét d6 dung dich. Sau cac khoang
thoi gian 30 phat, 60 phat, 120 phat va 150
phiit, ding xi lanh dé hat dung dich ra roi sir
dung dau loc dé loc dung dich. Sau do tién
hanh do mat d6 quang trén may UV-VIS &

budc séng 505 nm va dya vao duong chuan
dé xac dinh luong pham nhudém bi phan huy
(Ct/Co). Trong d6 Co la ndng d6 DFS-4BS
trong dung dich ban dau va Ct la nong do
DFS-4BS trong dung dich sau khi bi tién hanh
phan huy tai cac thoi diém t.

3. KET QUA VA THAO LUAN
3.1. Pac trwng vat liéu

Hinh thai bé mat cua cac vat lieu duge dic
trung boi ki thuat kinh hién vi dién tir quét,
két qua duoc thé hién & hinh 1. Tir anh SEM
c6 thé thy su céc hat nano CuO phan tan kha
dong déu trén tdm g-CsN,, diéu nay tao diéu
kién thuan lgi cho qua trinh trao d6i dién tir -
15 tréng quang sinh gitta hai pha thanh phan.
Ngoai ra, vat liéu tdng hop duoc co kich c&
céc hat kha dong déu nhau (khoang 0,5-1 um)
(hinh 1).
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IMS-NKL 5.0kV 5.0mm x50.0k SE(M)

Hinh 1. Anh SEM cua céc vat liéu

Pho tan xa niang luong tia X (EDX) cua vat
lieu 7% CuO/g-CsN, dugc sir dung dé xéc
dinh thanh phan nguyén t6 cua mau vat liéu
7% CuO/g-C3N4. Két qua duoc trinh bay &
hinh 2. Tir két qua cho thay, vat liéu khong
chaa bat ki nguyén té nao khéac ngoai céc
nguyén té cau thanh 1én vat lidu. Didu nay cho
thdy vat liéu 7% CuO/g-C3N, tong hop duoc
6 do tinh khiét kha cao.

B Spectum 3

Hinh 2. Phd tan xa nang lwong tia X (EDX)
cta mau vat liéu 7% CuO/g-CsN,

Lién két héa hoc trong vat liéu duoc dic
trung boi phd hdéng ngoai bién doi, két qua
duoc thé hién & hinh 3. Két qua cho thay tat
ca cac peak dic trung cua g-CsNs déu cuat
hién trén phé FT-IR cua cac vat liéu
7%Cu0/g-C3N,4 voi cac ty 18 bién tinh khéc
nhau. Cac peak nay tng véi cac sé song:
810 cm™, 1250-1632 cm™*, 3000-3300 cm ™,
ching dic trung chp su ¢ mit lién két C-N
trong vong thom cua triazine, lién két C-N

ngoai vong thom, lién két C=N cua hé lién
hop pi trong vong thom va dao dong cua cac
amine so cap, tha cap [6-9]. Cac mau c6 ham
luong g-CsN4 I6n thi cac peak cang duogc thé
hién ro rang hon.

—9CN,
—— 7% CuO/g-CN,

%T

4000 35'00 30‘00 25‘00 20‘00 1 5‘00 1 0‘00 500
Wavenumber (cm™)

Hinh 3. Phé héng ngoai FT-IR ctia cac mau vat liéu

da téng hop

C6 thé thay khi pha tap, nang lugng ving cim
cua vat liéu thay doi. So véi ving cim caa
g-CsNs thi ving cim cua vat lisu 7%
CuO/g-C3N, giam di nhiéu, két qua dugc thé
hién ¢ hinh 4 va bang 1. Khi nang lugng vung
cam giam, kha ning tai t& hop electron tét
hon nén hiéu suat ctia qua trinh xdc tac quang
s& tot hon. Vay vt lieu 7% CuO/g-C3N, co
dai hap thu quang dich chuyén vé phia &nh
sang kha kién manh, ning luong ving cim
giam, mang lai hiéu qua xi ly pham mau
trong nudcC.

—g-CN,
CuO
= 7% CuO/ g-C;N,

0.8

0.6 -

Abs

04

0.24

0.0

T T T T T
300 400 500 600 700 800
Wavelength (nm)

Hinh 4. Phd UV-VIS cta cac mau vat liéu
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Bang 7. Nang lwong ving cam cua céc vat liéu
da téng hop

Vit ligu Niing ltgn?e\\//l‘;ng cam
g-C3N, 2,7
Cuo 1,49
7% CuO/g-CsN, 2,63

3.2. Kha nang xuc tac quang cua vat liéu

Hoat tinh xUc tdc quang cua vat liéu g-C3Na,
CuO va vit liéu 7%CuO/g-C3N,4 pha tap voi
cac ty 1é khac nhau duoc thé hién trén hinh 5.
Két qua cho thiy rang thi vat lieu 7%
CuO/g-C3N,4 cho hiéu suat xdc tc quang rat
cao (dat 92,8%).

1.04 —a— CuO
—e—g-C3N4
| —&— 7% CuO/g-C3N4

T T T T T T T T T
-20 0 20 40 60 80 100 120 140 160

time (min)

Hinh 5. Anh hwéng cua ty 1& phdi trén CuO/g-CsNg4
dén kha ndng xt |y phdm nhuém DFS-4BS

Hinh 6 cho thay gié tri pH c6 anh huong dén
kha nang phan huy DFS-4BS cua vat liéu 7%
CuO/g-C3Ny: trong 30 phdt hap phu nong do
giam khong dang ké so véi qua trinh chiéu
sang, diéu d6 c6 nghia la yéu té chinh dé nong
d6 pham nhuom DFS-4BS giam la do qué
trinh xtc tac quang. Do thi cho thiy hiéu suat
xUc t&c quang cua vat lieu 7% CuO/g-C3Ny4
giam tir pH=3 dén pH=5, ting tir pH=6 dén
pH=7 va lai giam dén pH=9. Do pHpzc cua
vat liéu 7% CuO/g-CsN4 ¢ khoang 7,0 [6-8].
Diéu nay cho thay khi pH < 7, bé mat vat liéu
tich dién duong con khi pH > 7, bé mat vat

liéu tich dién am, ma pham nhuém DFS-4BF
la pham nhudém cation. Bén canh d6, ¢ pH
thip thi mot phan caa CuO trong cac mau vat
liéu ciing bi hoa tan dan t&i hiéu qua xir ly
thap. Do d6, pH = 7 1a pH tbi vu cua dung
dich, tai day, vat li¢u 7% CuO/g-C3N, dat hi¢u
suit xdc tac quang cao nhat (92,8%).

0.8+

0.6 -

Ct/Co

0.4

0.2

0.0

T T T T T T T T
o 20 40 60 80 100 120 140 160
time (min)

Hinh 6. Anh hwéng cta pH dén kha nang xir Iy pham
mau DFS-4BS

Trong nghién cuu nay, cac thi nghiém tai sinh
vat ligu 7% CuO/ g-CsN4 da dugc thuc hién
dé danh gia d6 on dinh cua vat lidu véi su
phan huy quang caa pham nhuém DFS-4BS
duéi su chiéu xa caa anh sang kha kién. Cac
diéu kién t6i vu nhu da trinh bay trong céc
phan trudc duoc 4p dung. Két qua trén hinh 7
cho thay sau 3 lan tai sinh, hiéu suat xir ly
pham nhuom van kha cao (dat 60,5%) Diéu
nay chung to hoat dong quang xdc tac cua vat
liéu twong ddi on dinh va vat liéu ¢ kha nang
ung dung cao trong Xt 1y moi truong.

—=— Tai sinh lan 1
—e— Tai sinh lan 2
| —&— Tai sinh lan 3

0.6

CvCo

0.4

024

0.0

T T T T T T T T
0 20 40 60 80 100 120 140 160
time (min)

Hinh 7. Kha nang tai sinh cta vat liéu
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4. KET LUAN

Vit liéu 7% CuO/g-C3N,4 duoc tong hop bang
phuong phap thuy nhiét. Théng qua cac phép
do: SEM, EDX, FT-IR, UV-VIS da chung
minh dugc vat liéu da dugc tong hop thanh
cong. Vit lieu 7% CuO/g-C3N,4 da cai thién
hoat tinh quang xUc tac trong vung anh sang
kha kién, mang lai hiéu qua xir Iy cao hon.
Kha nang quang xuc tac cua vat ligu dugc
danh gia thong qua su suy giam ndng do cua
phdm nhuom DFS-4BS dudi su chiéu sang

cua dén compact 34W. Két qua cho thay vat
liéu 7% CuO/g-C3N,4 dat hiéu suét xir 1y cao
(92,5%) voi cac didu kién xir ly ti wu: pH=7,
khéi lwong vat liéu 0,05g, thoi gian xu ly
trong 150 phut.
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NGHIEN CU'U XU’ LY DU’ LWO'NG THUOC KHANG SINH TRONG NU'O'C
THAI CHE BIEN TOM BANG VAT LIEU NANO Ce02.nSiO:

RESEARCH ON TREATMENT OF ANTIBIOTIC RESIDUES IN SHRIMP PROCESSING

Tém tat:

Tw khoa:

Abstract:

Keywords:

1. DAT VAN BE

WASTEWATER WITH Ce02.nSi0O2 NANOMATERIALS

Pham Thi Thu
Khoa Cong nghé thyec pham, Trieong Pai hoc Kinh té - Ky thudt Céng nghiép
Dén Toa soan ngay 14/08/2023, chap nhan ding ngay 09/10/2023

Thudc khang sinh dwoc st dung nhiéu trong nudi tréng va ché bién thay san, tr d6 phat
sinh dw lwong thube khang sinh gay 6 nhiém méi trwong nwéc. O nhiém khang sinh trong
ngudn nwdc la méi hiém hoa nghiém trong gay ra hién twong khang thudc khang sinh. Bang
phwong phap XRD, IR va SEM da xac dinh dwoc kich thwéc hat cha vat liéu nano
Ce0,.nSiO, 1a 40 nm va cdé dién tich bé mat 64,9 mz/gam. Vat liéu nay dwgc dung dé xtr ly
dw lwgng thude khang sinh Amoxicillin trong nguén nwéc thai ché bién tém, véi ham lwong
5 mg/ml sau khodng thoi gian 90 phat x(r ly dat hiéu suat 98%. Két qua nghién clru sé la co
s& khoa hoc cho viéc ap dung thuc tién cac qua trinh cong nghé san xuét.

Nwéc thai ché bién tom.

Antibiotics are widely used in aquaculture and seafood processing, thereby generating
antibiotic residues that pollute the water environment. Antibiotic contamination in water
sources is a serious threat that causes antibiotic resistance. Using XRD, IR and SEM
methods, the particle size of Ce0,.nSiO, nanomaterial was determined to be 40 nm and has
a surface area of 64.9 mzlgram. This material is used to treat Amoxicillin antibiotic residues
in shrimp processing wastewater, with a content of 5mg/ml achieving 98% efficiency after 90

minutes of treatment. The research results will be the scientific basis for the practical
application of production technology processes.

Shrimp processing wastewater.

Vi cac chat khang sinh ¢ ndéng do thap trong
moi trudng nude, s& phat trién cac chung vi

Thubc khang sinh dugce dung dé diéu tri cac
bénh nhiém khuan trong co thé nguoi va dong
vat. Ngay nay thubc khang sinh con duogc st
dung rong réi trong tréng trot, chin nudi gia
sc, gia cam, dic biét 1a trong nudi trong thuy
san, gay nén tinh trang du thira luong thubc
khang sinh trong méi trudng nuéc. O nhiém
thudc khang sinh trong ngudn nudc 1a hiém
hoa nghiém trong gay ra hién tuong khang
thudc khang sinh.

Céac vi khuan va vi sinh vat tiép xtc 1au dai

khuan khang thudc va duy tri cac ching khang
thubc. Hién tuong khang khéng sinh ngay
cang gia ting trong nhiéu loai vi khuan gay
bénh cho nguoi, 1am gigi han kha ning diéu
tri cac bénh nhiém tring, gay khd khin trong
viéc diéu tri bénh. Do d6, xir 1y nuéc thai
trong ché bién thuyc pham chaa du luong
khang sinh c6 y nghia rat quan trong déi Véi
moi truong. Amoxicillin AMX la khang sinh
dugc sir dung phé bién tai Viét Nam. AMX rét
hiru hiéu trong diéu tri cac bénh nhiém khuan.
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Do kha nang phan huy sinh hoc kém, nén
AMX duoc phét hién khong chi trong nudc
thai, ma con trong nudc Mit va mot sé6 moi
truong khac gay ra mdi de doa lén ddi vai cac
sinh vat va stc khoe ctaa con ngudi théng qua
nuéc udng hoic chudi thic an. Chinh vi vay,
AMX 1a mét trong sb cac khang sinh bi khang
nhiéu nhat tai Viét Nam.

Hién nay c6 nhiéu phuong phap di duoc dua
ra dé loai bd Amoxicillin. Phuong phap hip
phu xir 1y ton du khang sinh trong mi trudng
nudc da va dang thu hat dugc sy quan tam
cua céc nha khoa hoc trong va ngoai nudc.

Silica (SiOy) l1a chat hap phu pho bién st dung
trong ki thuat méi treong, cdng nghé hoé hoc
va thyc pham. Pé ting kha ning xu ly du
luong thudc khang sinh, viéc bién tinh bé mat
vat liéu hoac phu cac oxit kim loai hoat hoa la
can thiét. SiO, mang dién tich am, c6 dién tich
bé mat nho, nén xu 1y tryc tiép du luong
thudc khang sinh mang dién tich &m cho két
qua khong cao. Vat liéu silica khéng xbp co
dién tich bé mat nho can phai dugc bién tinh
bé mat dé tang kha nang hap phu dé ung dung
trong xur 1y moi truong.

Nanosilica c6 dién tich bé mit 16n va cu tric
x6p. Loai vat liéu nay dugc Gng dung trong
cdng nghé mai truong nhu hap phu xir ly kim
loai nang, thudc khang sinh, duoc pham.

CeO; la vat liéu c6 hiéu nang cao trong xuc
tac va hap phu. Nano CeO, voi dién tich bé
mit 16n duoc tng dung dé xtr 1y nhiéu chat 6
nhiém vo co va hitu co. Vit liéu CeO, cé thé
tang cuong tinh 6n dinh, phan tan, xdc tac
bang cach pha mot 16p mong 18n céc hat SiO;
duoc goi 12 nano cau tric 16i vo Ce0,.nSiO,.

Téng hop vat liéu nano Ce0,.nSiO, c¢6 hiéu
qua cao trong xir 1y du lwong thudc khéng
sinh trong thuc pham sé tiét kiém dugc chi phi,
do nanosilica SiO; ¢ thé dé dang ché tao tir

phu pham néng nghiép nhu vo trau. Pay la
huéng nghién ctru phi hop dbi véi cac nude
dang phat trién nhu Viét Nam khi sir dung cac
ngudn nguyén liéu ré tién hay vat liéu hip phu
tu nhién.

Hap phu va xt 1y du luong thudc khéng sinh
Amoxicillin trén vat liéu nanosilica ché tao tir
V6 trau va duoc phu trén bé mat l6p CeO; la
mot hudng nghién ciu moi.

Bai bao nay nghién ctu xir 1y du luong thude
khang sinh trong nudc thai ché bién tdm bang
vat liéu nano Ce0,.nSi0,. Két qua nghién cau
sé 1a co s& khoa hoc cho viéc &p dung thuc
tidn cac qua trinh cong nghé san xuat.

2. PHUONG PHAP NGHIEN clU
2.1. Béi twong nghién ciru

Pbi tugng nghién caru mau nudc thai ché bién
tdm chira du lugng thudc khang sinh AMX.

Chét hap phu duoc sir dung 12 nanosilica ché
tao tir vo trau da duoc bién tinh bang cach phu
CeO, I&n bé mit cac hat nanosilica.

2.2. N6i dung nghién ctru

Nghién ctu quy trinh ché tao nanosilica tir vo
trau. Xac dinh dic tinh cua nanosilica bang
cac phuong phap vat ly va héa ly hién dai bao
gom XRD, IR va SEM.

Ché tao vat liéu nanosilica phit CeO, tao thanh
chat hap phu mai Ce0,.nSiO, dé loai bo du
luong thude khang sinh. Xac dinh dic tinh ciu
trdc, bé mat vat lieu Ce0,.nSiO, bang cac
phuong phap hod ly hién dai nhu phuong
phép nhiéu xa XRD, phé hdng ngoai IR, kinh
hién vi dién tir quét SEM.

Nghién ctiu hiéu suat xir ly khang sinh AMX
trén vat liéu nano CeO,.nSiO..

2.3. Hoa chat str dung trong nghién ctru

Thudc khang sinh Amoxicillin (AMX) véi do
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tinh khiét 98% cua hing Merck D¢ san xuét.

Ce(NO3)3.6H,0 99,5% cua Glentham Life
Sciences, Anh.

Acid HCI va acid H,SO,4 98% cua Merck.

2.4. Thiét bj str dung trong nghién cteu

Pé xac dinh néng do AMX trudc va sau khi
hip phu, st dung phuong phap phd hap thu
UV-Vis 1650 PC Shimadzu, Nhat Ban.

May do pH 2215, Hanna, Hoa Ky.

Thiét bi quang phd hong ngoai IR Affinity-1S,
Shimadzu, Nhat Ban.

Thiét bi nhidu xa Ronghen XRD cuia Bruker
D8 Advance, bc.

Thiét bi kinh hién vi dién tir quét SEM cuaa
Hitachi S4800, Nhat Ban.

2.5. Qui trinh thwc nghiém

Vit liéu nanosilica dugc ché tao tir vo triu
bang phwong phap thaty nhiét. Cho 80 gam vo
trau cho vao cdc thay tinh da c6 400 ml nude
cat 2 1an, thém 14 ml acid H,SO, 98%, khuay
tron va gia nhiét ¢ nhiét ¢ 150°C trong 5h.
Rura san pham thu duoc bang nudc cat nhicu
lan, say khd mau ¢ 100°C, roi chuyén ra chén
nung ¢ 800°C trong 2h. Mau duoc dé nguoi vé
nhiét do phong va duoc rira bang dung dich
acid H,SO, lodng. Rua lai biang nuéc cit, siy
khd mau va nung & 800°C trong 2h dé hoat
hoa bé mat vat liéu.

Hoa tan 4 gam Ce(NO3)3.6H,0 vao 6ml H,0,
sau do phan tan 2 gam nanosilica vao dung
dich. Cho vao tu sdy ngam tam ¢ 80°C trong
2h, sau d6 dem li tam 14y két tia sdy qua dém.
Nung két tua & 600°C trong 3h thu dugc vat
liéu nano Ce0,.nSiO,.

L4y chinh xé&c 0,1020 gam AMX, rdi hoa tan
trong 10 ml metanol, rung siéu &m cho t&i khi
tan hét. Binh mirc dén vach bang nudce cat hai

lan ta dwogc 100ml dung dich gébc AMX 1000
ppm. AMX c6 buéc song hap thu cuc dai
229 nm.

Qué trinh xir 1y du luong thudc khang sinh
AMX trong nuéc thai ché bién tdém: Cac thi
nghiém hap phu duoc thyc hién ¢ nhiét do
20°C véi ham lugng chat hap phu 1a 5 mg/ml.
Dung dich gbc AMX 1000 ppm duoc pha
lodng véi hé sb pha lodng thich hop dé duoc
c4c nong d6 AMX khac nhau.

Hiéu suat xir ly thudc khang sinh AMX dugc
tinh theo cong thuc sau:

Co — Ct
0
Trong d6: Co - Nong do ban dau cia AMX
(mg/l); C; - Nong d6 AMX sau khoang thoi

gian t (mg/l).

H% = x100%

Nong d¢6 AMX sau khoang thoi gian t, duoc
do trén may UV-Vis 1650 PC Shimadzu, Nhat
Ban, tai budc séng hap thu cuc dai 229 nm,
theo dinh luat Lambert — Beer suy ra nong do
chat nghién cuu.

3. KET QUA VA THAO LUAN
3.1. Pac trwng cua vat liéu nanosilica

Gian d6 phd nhiéu xa tia X (XRD) cua vat
liéu nanosilica duoc thé hién trén hinh 1 cho
thdy: c6 sy xuat hién pic nhiu xa tai vi tri
C4c goc & 20 = 20° — 24°, didu d6 chung to ¢6
su xuat hién vat liéu nanosilica & dang vo dinh
hinh.

Phé hap thu hong ngoai IR dugc thé hién trén
hinh 2 cho thdy: Xuit hién cac dinh pic tai
1037,77 cm *, 812,03 cm ' va 470,63 cm * dic
trung cho dao dong hda tri bat déi xing, dao
dong dbi xtng va dao dong bién dang caa phan
tir SiO,. Pic 3466,08 cm ' va 1633,71 cm* dic
trung cho dao dong ctia nhém —OH.

Ph6 hong ngoai cho thay su ton tai cua céc
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lién két Si — O — Si cua nanosilica.

Anh SEM cua nanosilica dugc thé hién trén
hinh 3 cho thay: Kich thudc trung binh cua
hat khoang tir 40-60 nm 1a vat liéu nano.

3.2. Pac trwng cua vat liéu nano CeO, va
Ce0,.nSiO;

Anh SEM cua vat liégu nano CeO, duoc
tong hop bang phuong phap nung: Nung
Ce(NO3)3.6H,0 & nhiét ¢ 600°C trong 3h.
Két qua nghién ctu thu duoc vat liéu nano
CeO, duogc thé hién trén hinh 4 cho thay: Vat
liégu nano CeO, c6 kich thudc trung binh
20 nm c6 dang hinh cau phan bd kha dong
déu, c6 dién tich bé mat 70,8 m%gam.

Anh SEM cua vat liéu nano Ce0,.nSiO, dugc
t6ng hop bang phuong phap phéan tan va ngim
tam thé hién trén hinh 5 cho thay: Vat liéu
nano Ce0,.nSiO; cd kich thudc trung binh
khoang 40 nm c6 dang hinh cau phan bé kha
ddng déu, c6 dién tich bé mat 64,9 m%/gam.

Vat lieu CeO; c6 kich thuéc nho hon
Ce0,.nSi0, va ching déu c6 dang hinh cau
phan bd twong dbi dong déu.

3.3. Phé XRD va IR cha vat liéu nano CeO,
va Ce0,.nSiO,

Gian dd nhiéu xa XRD cua vat liéu CeO, va
Ce0,.nSi0, dugc thé hién trén hinh 6 va 7
cho thay: Xuét hién pic nhiéu xa tai goc 20
béng 28,47; 32,97; 47,38; 56,44; 59,08; 69,32;
76,53 va 78,75 twong Gng V4i cac mat phang
(112), (200), (220), (311), (222), (400), (331)
va (42).

Goc 20 & trong khoang 20- 24° dic trung cho
nano SiO, vé dinh hinh, chi xuat hién trong
mau XRD cua Ce0,.nSiO,. Kich thudc céc
hat vat liéu nano CeO, va Ce0,.nSiO, khoang
20 nm va 40 nm.

Phé hdng ngoai IR cua nano CeO, duogc thé

hién trén hinh 8 cho thiy: c¢6 cac dinh pic tai
3654 va 1639 cm™ 1a dao dong hoa tri va bién
dang cua nhom —OH. Céac dinh dac trung cho
dao dong cua SiO, khong xuét hién. Cac dinh
pic dic trung cho lién két Ce = O ¢ khoang
1410-1450 cm™. Céc dinh 523 va 561 cm™ 1a
dao dong dac trung ctia nano CeO..

Hinh 1. Gian d6 phé XRD cta vat liéu nanosilica

T
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s02 ol

Hinh 2. Phé héap thu héng ngoai IR cta vat liéu
nanosilica

Hinh 3. Anh SEM cua vat liéu nanosilica
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dinh pic dic trung cua vat liéu nano SiO, va
CeO,. Pinh pic tai 461 cm™ 1a dao dong bién
dang cua lién két O — Si — O. Cac dinh & 1063
va 799 cm™ 1a dao dong ddi xing va khong
dbi xing cua lién két Si — O — Si. Cac dinh pic
dic trung cho lién két Ce = O & khoang 1410-
1450 cm™. Céac dinh 523 va 561 cm™ la dao
doéng dac trung cua nano Ce0,.nSiO..
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Hinh 6. Gian dé XRD cua nano CeO,
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Hinh 5. Anh SEM cua vat liéu Ce0,.nSiO;

Phé hong ngoai IR cua nano Ce0,.nSiO, e e
duoc thé hién trén hinh 9 cho thay: cd cac Hinh 7. Gian d& XRD ctia nano Ce0,.nSiO,
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Hinh 8. Phd héng ngoai IR ctia nano CeO,
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Hinh 9. Phd héng ngoai IR ctia nano Ce0,.nSiO;

3.4. Xtr ly dw lwong thuéc khang sinh AMX
bang chat hap phu Ce0,.nSiO;

Xt ly thuéc khang sinh AMX bang chat hap
phu Ce0,.nSi0, & pH = 3 va ham luong chat
hip phu 1a 5 mg/ml. Hiéu suat xir Iy AMX
duoc thé hién trén bang 1.

Bang 1. Hiéu suét xtr ly AMX

Thoigian | 0 | 60 | 70 | 80 | 90 | 100
xir 1y (phut)
Camx (Mg/l) | 1000 | 470 | 310 | 160 | 20 | 10

H (%) 0 | 53|69 |84 |98 |99

Puong hap phu dang nhiét cia AMX trén chat
hap phu nano Ce0,.nSiO; 1a hap phu da 19p.
M6 hinh hap phu Freundlich pht hop véi su
hip phu AMX cho thdy su hip phu AMX
dugc ting cuong twong tac voi 16 x6p cua I8i -
v6 nano Ce0,.nSiO,. Su hap phu AMX trén
Ce0,.nSi0, dién ra kha phuc tap, xay ra
trén ca bé mat va 16 x6p cua vat lidu nano
CGOz.nSiOZ.

Sy hip phy AMX giam, khi tang luc ion vi su
giam tuong tac tinh dién gittra AMX mang dién

tich am va bé mit vat liéu nano Ce0,.nSiO,
mang dién tich duong. Churng to vat li¢u nano
Ce0,.nSiO; la chat hap phu hiéu qua cao dé
Xt ly AMX trong moéi trudng nudce.

Nghién ctru dong hoc hap phu dic biét quan
trong trong viéc danh gia anh huong cua hap
phu va du doan co ché hap phu cia AMX trén
vat ligu nano CeO,.nSiO; théng qua su thay
d6i nhém chuc bé mat bang pho IR.

Co ché hap phu cia AMX trén vat liéu nano
Ce0,.nSi0y, thi can xem su thay do6i cua cac
nhém chac trén bé mat vat liéu, su thay doi
dién tich bé mat caa vat liéu truge va sau khi
hap phu khang sinh AMX bang pho hap thuy
hong ngoai IR va hdp phu dang nhiét cua
AMX trén nano Ce0,.nSiO,.

Trén gian do IR hinh 10 cho thay: dinh pic &
1406,11cm * 1a dao dong ddi xung cia nhom
COO ™ xuat hién rd rang hon sau khi hap phy
AMX. Chiing t6 da c6 su gin két giira cac
nhom AMX mang dién &m va bé mat
Ce0,.nSi0; mang dién duong.
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Hinh 10. Phd IR ctia nano Ce0,.nSiO; sau khi hap phu AMX

C4c phan t@ AMX gan trén bé mat nano
Ce0,.nSi0, qua lien két voi cac nhom
cacboxyl. Dinh pic nho & 1226,73 cm ™ 13 dao
dong cua lién két C — N. Dao dong cua lién
két N — H tai cac dai 3410 va 1007 cm ™ trong
phan tr AMX bién mat sau khi hap phy, cho
thdy nhém amin khong anh huong dén sy
hap phu.

Phé IR c6 su hién dién cua nhém cacboxyl
cia AMX trén bé mit Ce0,.nSiO,. Sy thay
d6i dign tich bé mat vat liu va nhém chuc
hoan toan phi hop véi hap phu dang nhiét.
Diéu d6 chung to co ché hap phu cha yéu la
luc twong tac tinh dién gitra phan tor AMX
mang phan dién am va vt liégu Ce0,.nSiO,
mang dién duong.

Nhu vay, xir Iy AMX bang cach st dung
Ce0,.nSi0; véi ham luong 5 mg/ml dat hiéu
suit cao 98% sau 90 phut xir 1y. Diéu dic biét
la Ce0,.nSi0, ¢6 kha ning thu hoi va tai sir

dung nhiéu lan bang cach & cudi nguén nudc
thai dat mot dién truong dé thu hdi chat hap
phu Ce0,.nSi0O, mot cach dé dang, dé tai su
dung chat hap phu nhiéu lan mang lai hiéu
qua kinh té cao. Vat liéu nano CeO,.nSiO;
dugc rira bang dung dich HCI 0,1M.

A
o

Hinh 11. Hinh anh minh hoa sw hap phu AMX
trén bé& mat Ce0,.nSiO;

AMXXX
” CeO, +

'%
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NANG CAO HIEU QUA PIEU KHIEN ROBOT,
SO’ DUNG HOC TANG CUO'NG KET HO'P HOC SAU

INCREASED EFFECTIVE OF CONTROL ROBOT
USING REINFORCEMENT COMBINE WITH DEEP LEARNING

Lwong Thi Thao Hiéu, Pham Thi Thiy
Khoa Cong nghé théng tin, Truong Pai hoc Kinh té - Ky thugt Cong nghiép
Dén Toa soan ngay 06/03/2023, chap nhan ding ngay 19/04/2023

Mé&c du hoc sau co thé gidi quyét cac bai toan ma cac thuat toan hoc may cii khong gidi
quyét dwoc nhung can lwong di liéu rat Ion va trong thwe té div liéu khong phai luc nao
cling c6 sén trong bai toan diéu khién. Hoc tdng cwdng la mét gidi phap tét trong bai toan
diéu khién robot, di liéu dwoc tao ra khi tac tt twong tac v&i moi trwedng. Cung véi s ra doi
clia mang neural, nhiéu nghién ctru da tap trung két hop mang neural vao hoc tdng cwéong
tao nén hoc tang cwéng sau. Trong bai bao nay ching téi dé xuat mé hinh hoc tdng cuéong
sau mai dua trén sy cai tién thuat gidi Deep Q Learning truyén théng bang cach két hop cac
ky thuat: Fixed_Q Target, Double Deep Q, Prioritized Experience Replay, véi mé hinh mang
VGG16, trng dung diéu khién robot xép hang héa véi khoéng gian trang thai tw thiét ké st
dung Unity ML-Agents. Thwc nghiém, so sanh danh gia hiéu qua mé hinh dé xuét so véi mo
hinh ban dau, két qua cho thy phwong phap dé xuét hoi tu nhanh va khéc phuc dwoc hién
twong wéc lvgng qua mre gia tri q.

Hoc tidng cwdng, hoc téng cwéng sau, hoc sau, diéu khién robot, DQN, VGG16.

Although deep learning can solve problems that cannot be done by tradition machine
learning algorithms, it requires huge a amount of data, which is not always available in
control problems. Reinforcement learning is a good solution in robot control, the data that is
generated when the agent interacts with environment. Along with the develope of neural
networks, many reseracher have focused on combine neural network with reinforcement
learning to create deep reinforcement learning. In this paper, we propose a new deep
reinforcement learning model based on the improvement of the traditional Deep Q Learning
algorithm by combining techniques: Fixed_Q Target, Double Deep Q, Prioritized Experience
Replay with CNN network (VGG16), apply to control the robot with state and agents
designed by using Unity ML-Agents. Experimentally, comparing and evaluating the
effectiveness of the proposed model with the original on the simulation environment, the test
results show that the proposed method fix the overestimation g value and fast convergence.

Reinforcement learning, Deep reinforcement learning, Robotic Manipulation Control, DQN,
VGG16.

1. GIOI THIEU wu thdng qua cach ther va sai, va nhan phan
Hoc tang cuong la phuong phap hoc ma cac  thudng tich liy theo ting hanh déng thuc hién.

tic tir (agent) tuong tic v6i mdi truong  Hoc ting cuong dugc s dung trong cac bai
(enviroment) hoc mét chinh sach (policy) téi  toan ra quyét dinh tuan tu.
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Hinh 1. Kich ban hoc tang cwong

Cac agent cap nhat cac tham sb (trang thai -
state, ham gié tri - value function) khi twong
tac v6i moi truong, cac tham sé nay luu trong
bo nhé dudi dang bang (Q table), didu nay
kém hiéu qua véi méi truong c6 khéng gian
trang thai 16n nhu trong cac bai toan diéu
khién robot. Y tuong tét nhat trong truong
hop nay la véi mot trang thai cho trudce, su
dung mét mang neural Q sau (Deep Q Neural
Network) dé xap xi cac gia tri Q (Q value) -
chat luong ctia mot hanh dong thuc hién trong
mot trang thai nhat dinh. Mdi trang thai duoc
biéu dién dudi dang mot vecto dau vao, du ra
la Q value cho tit ca cac hanh dong co thé
thuc hién trong trang thai do.

Mang neural Q
sdu

Hinh 2. So dd hoc ting cwong sau

Cung véi su phét trién cua cdng nghé hoc sau,
nhan loai da chung kién sy hdi sinh caa hoc
ting cuong, dic biét 1a két hop hoc ting
cuong vaéi hoc sau.

Nim 2013 nhém nghién ctu DeepMind dé
xuit Deep Q Learning [1] 1a mot cai tién cua
Q Learning thay vi Iuu toan b state trong Q
table da st dung mang neural dé udc luong Q
value. Sir dung Deep Q Learning c6 han ché
la khong 6n dinh, sy khéng on dinh xuét phat
tr mdi twong quan trong chudi quan sat, do
chi st dung mét mang neural dé wdc lugng ca
Q target (gia tri muc tiéu) va Q value, nén chi
mot cap nhat nho cac trong sé cua mang
neural cd thé dan dén sy thay doi chinh sach

(policy), phan phdi dir liéu va méi twong quan
gitra Q value va Q target. Ngay sau d6 nhom
DeepMind tiép tuc d& xuat sir dung ky thuat
Fixed_Q Target [2], ¥ twéng bd sung 2 mang
neural Q, Q tai mdi epoch, thuc hién sao
chép céc trong sé cia Q sang Q, diéu nay
s& ¢ dinh Q_Target trong mot khoang thoi
gian giGp huan luyén 6n dinh, tuy nhién trong
mot s6 moi trudng ngau nhién, thuat toan nay
hoat dong kém hiéu qua do thuc hién udc
lurong quéa murc (overestimation) Q value.

Nam 2016 H. van Hasselt cung cong sy gidi
thi¢u thuat todn Double Deep Q Network [4],
phuong phap nay giai quyét van dé udc luong
qué mac Q value, trong thuat to?n nay dung 2
mang noron Q,, Q,don gian, dé tach viéc lya
chon hanh dong va cap nhat Q value riéng biét,
tuy nhién trong thuét toan nay géc gia khong
co dinh Q,, Q,nén mac du khac phuc duoc
van dé overestimation nhung van xay ra qué
trinh huan luyén khdng 6n dinh.

Trong nhitng nim gan day hoc ting cudng sau
dugc nghién ciu &p dung trong nhiéu linh vuc
nhu game, diéu khién robot [9], [12]. Bai toan
diéu khién robot sir dung hoc ting cuong sau
& mot bai toan trong linh vuc Al va robotics,
muc tiéu cua bai toan nay 1a tim cach diéu
khién robot sao cho robot hoc cach tuong tac
v6i moi truong dé hoan thanh nhiém vu hiéu
qua va ty dong. Bé dat muc tiéu nay, hoc ting
cuong sau 1a phuong phap hiéu qua nht.
Nam 2020 Y. Wang va cong su nghién cuau
hoc ting cuong sau trong diéu khién hanh
trinh robot [10], cling khoang thoi gian nay
nhom nghién cau do N.A. Khan dung dau da
dé xuat giai phap diéu khién robot van chuyén
hang hoa bing hoc ting cudng siu, phuong
phdp nay su dung mot mang neural tang
cuong sau dé tim kiém hanh dong t6i wu cho
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robot giam thiéu viéc overfitting, ting cudng
tinh tong quat cua md hinh [11].

Trong bai bao nay ching toi nghién ciru kién
tric Deep Q Network (DQN) [1], mét sé k¥
thuat cai tién DQN: Fixed Q Target [2],
Double Deep Q Network (DDQN) [4],
Prioritized Experience Replay (PER) [5], sau
d6 két hop gitra DQN truyén théng cling mot
s6 cai tién trén dé hoc thanh céng cac chinh
sach tr tin hiéu dau vao tir anh thu duoc tu
camera gan trén robot, s dung mang tich
chap VGG16 [3] dé trich xuat dac tinh cua
anh. Ap dung phuong phap dé xuat vao bai
toan diéu khién tuy dong robot van chuyén
hang hoa, thuc nghiém cho thay phuong phap
dé xuat khac phuc duoc van dé udc luong qué
muc gia tri q (qué trinh huan luyén 6n dinh),
gia tri ham mat mat giam dan theo thoi gian
(i tu nhanh).

2. PIEU KHIEN ROBOT S’ DUNG HOC
TANG CUONG SAU [7]

2.1. Bai toan diéu khién robot str dung hoc
tang cwéong sau

a) Khéng gian trang thai: dugc mo ta boi cac
thong sb nhu vi tri, van téc, goc quay

b) Bo diéu khién: Puoc lap trinh dé thyuc hién
cac hanh dong can thiét, ban chat 1a s dung
mang neural sdu dé xap Xi c&c trang thai va
hanh dong cua robot.

¢) Muc tiéu: Robot di chuyén dén vi tri lay
hang, thuc hién nang hang va dua 1én ké.

Muc dich ctia hoc tang cuong sau trong bai
toan diéu khién robot 12 huin luyén mang
neural sau dé dy doan chudi cac hanh dong ti
wu, nghia 13 st dung mang neural dé ugc tinh
cac ham gia tri trang thai va ham gia tri hanh
dong: (s; ), Q(s,a; 0), véi 0 1a cac trong
s6 cua mang neural sao cho tong gia tri phan
thuong (Total reward) trong qua trinh tuong

tac véi moi truong 12 16n nhit cé thé.
2.2. M6 hinh déng hoc cua xe nang hang
2.2.1. M6 hinh robot xe nang hang

Xe nang hang 4 banh, c6 gia dd va thanh ngén
& phia trudc, déng thoi duoc trang bi camera.
Gia d& c6 thé nang Ién hodc xudng, thanh
ngin c6 thé nghiéng vé phia trude hoic ra sau.

(@) (b)
Hinh 3. a) Xe nang hang b) Nha kho

C6 tong cong 18 ké hang dugc dat xung
quanh nha kho bao gém 3 ngin dé dat hang.
Nhiém vu cua chuong trinh 1a phai diéu khién
robot ty dong di dén ding vi tri d&é nhan hang
va dua hang vao cac ké.

2.2.2. M6 hinh déng hoc

Trong bai toan diéu khién robot van chuyén
hang hoa bang hoc ting cudng sau, phan diéu
khién chia lam hai phan:

= S dung mot s6 phuong trinh dong luc hoc
thuc hién diéu khién banh xe di chuyén:

7, =d*mF

- Pé tang toc:
7, =d*mF

Trong d6 7,,7, la luc momen xoin tac dong
Ién banh xe bén trai va bén phai; d: diéu chinh
hudng quay cua banh xe: d = 1, quay banh xe
theo chiéu kim dong hd, va xe di chuyén tién,
d = -1, quay banh xe ngugc chiéu kim ddng

ho, xe di chuyén I0i; mF: Luc quay béanh xe.

- Chinh goc lai: a=a*sd

Véi a: goc lai cua banh xe; sd : Biéu chinh
huéng cua goc lai, néu sd= 1 lay goc lai
nguoc chiéu kim dong hd (ré trai), sd=-1 la
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lay gbc lai theo chiéu kim ddng ho (ré phai).

» Sur dung md hinh hoc sdu: Muc dich dung
mang neural sdu, dé thu dugc cic gia tri g
value, mdi gia tri q value s& tuong ung véi
mot hanh dong can thuc hién cia xe nang
hang. Cu thé, trinh md phong gui cho tac tir
hinh anh RGB c¢6 kich thudc 128x256 thu
duoc tir camera trugc cua xe nang hang qua
localhost. Téc tir lya chon action twong ung,
sau do gui action do cho trinh mé phong.
Trinh mé phong nhan action tir tac tur va thuc
hién hanh dong twong Gmg nhu cho xe tién, 10i,
ré trai, ré phai, ha xuéng, nghiéng trudc...

Hanh dong
o _ =Pimgyvén
= Tién
=Lin
= RE trai

Trang thai
= Anh mau
RGB xép

. N = R& phai
chong 4 lan

= Phanh
= Ning 1én
= Ha xudng

Phén thiréng

= Nghiéng trede
= Nghiéng sau

Mo1 triromg -« |

Hinh 4. M hinh diéu khién robot van chuyén
hang héa
Trong hinh 4 thong tin dau vao la trang thai
hién tai caa d6i teong: 12 mot anh RGB dugc
chup tir camera trude c6 kich thudc 128x256.

Pau ra caa mang la mot hanh dong cho biét
cac lénh diéu khién nao sé& duoc thuc hién dé
diéu khién chuyén dong, chang han lénh nang
lén, ha xubng, nghiéng truéc, nghiéng sau.
Khi robot hoan thanh mot nhiém vy, Agent sé
nhan duoc phan thuéng néu mot trong cac
diéu kién sau xay ra: +2 robot di dén ding chd
nhan hang, +5 khi dat hang vao dting ké hang,
~0.001 tai mdi timestep, —4 khi danh roi hang
trén duong, —5 khi xe bi lat.

3. KIEN TRUC DEEP Q NETWORK (DQN)
VA MQT SO KY THUAT CAI TIEN [1] [2] [4]
[5]

3.1. Kién triic Deep Q Network [1]

DQN ban chat 1a 1 mang neural nhiéu lép, st

dung dé udc luong Q value cho mdi trang thai
twong ng, véi moi trang thai s, dau ra la
mot vector chta cdc gida tri hanh dong
Q(s,a;0)véi 0 la cac tham s6 cua mang, néu
khong gian trang thai c6 n chiéu, va khong
gian hanh déng m chiéu, mang neural 1a mot
ham tir R" sang R™. Cong thic udc luong Q
value theo khai trién Bellman, trong DQN:

Quge (8:2) =1(s,2) + 7 max(Q(s,.1.2) ) (1)

Trong d6: Qiarge:(s,a) la gia tri hanh dong
Q uac tinh cho trang thai s va hanh dong a véi
mo hinh mang neural c6 trong s6 ; s,,: La
trang thai méi ma moi truong chuyén sang sau
khi thuc hién hanh dong a trong trang thai s;
r(s,a): Phan thuéng nhan dwoc khi agent
tir trang thai s thuc hién hanh dong a;y: La
hé s6 chiét khiu (nam tr 0 dén 1);
max(Q(sHl,a')): Gia tri Q 1on nhit dugc wdc
tinh cho trang thai s, bang cach s dung
mang neural véi trong s6 @', trong sé nay cap
nhat cham hon. Hanh ddng dugc chon tai
trang thai s, dugc udc tinh sir dung mang
neural véi trong s6 @’. DQN s& nhan dau vao
la cac anh, anh nay duoc truyén qua mang va
cho dau ra 1a vecto Q value cho mdi hanh
dong tuong tng trong trang thai do. Muc dich
can tim Q value 16n nhat trong vecto dau ra dé
dat dugc hanh dong tot nhat.

3.2. Mét sé ky thuat cai tién DQN
3.2.1. Fixed_Q Target [2]

P3i ¢6 nhiéu chién luoc cai tién DON, ban
chat cua cai tién DQN la du doan Q target sao
cho sai sb giita Q target va Q value cyc tiéu.
Cong thiac udc lugng Q value trong DOQN st
dung phuong trinh Bellman (1), tuy nhién vén
dé nay sinh d6 1a sir dung cing bo tham sb dé
wdc tinh Q value va Q target, két qua Ia tai
mdi budc cua qua trinh huan luyén Q value
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thay d6i nhung Q target ciing thay d6i theo,
dan dén sy giao dong Ion trong huan luyén.

Fixed_Q Target duoc dé xuat boi Mnih et al.
voi ¥ tuong su dung thém mot mang Q
(mang dich) véi tham sb 6, mang nay tuong tu
nhu mang Q (mang chinh). Mang chinh
duoc sir dung dé tao ra cac woc tinh Q value
cho mot trang thai va hanh dong, trong khi
mang dich duoc sir dung dé cung cép gia tri
muc tiéu dé cap nhat mang chinh. Nhu vay
dung hai mang Q va Q véi muc dich sao
chép cac trong s6 tir mang Q luu sang mang
Q tai mdi budc thoi gian t, diéu nay s& cb
dinh Q target trong mét khoang thoi gian gitp
qua trinh huan luyén 6n dinh hon. Cong thuc
udc lugng Q value:

Quarger (5,@) = (s,@) + max (Q (Seas a'))(2)

Trong d6 7(s,a) la phan thuong nhan duoc
khi chuyén tir trang thi s sang trang thai s,
sau khi thuc hién hanh dong a,y 1a hé sb
chiét khau, max(Q(s...a)) la gia tri Q lén
nhat cua trang thai s,, va cic hanh dong a'
dugc tinh todn boi mang dich.

3.2.2. Double Deep Q Network (DDQN) [4]
DDQN la mét cai tién caa DQN, gilp cai
thién kha nang hoc. Trong DQN sur dung mot
mang neural dé wdc tinh gia tri Q cho céc
hanh dong trong mot trang thai, cong thirc uéc
tinh gia tri Q tir phuong trinh Bellman (1) nay
sinh van dé sau: Lam thé nao chac chan rang
hanh dong tét nhéat cho trang thai ké tiép la
hanh dong dat Q value tét nhat. Két qua la
ngay trong giai doan dau cua qué trinh huan
luyén khong du thdng tin vé hanh dong tot
nhét can thyuc hién, do dé khi 1y Q value cuc
dai c6 thé din dén két qua duong tinh gia
(false positve). Néu cac hanh dong khong toi
uu thuong xuyén cho ra Q value cao hon Q
value cua hanh dong tét nhat viéc huan luyén

tré nén phuc tap, day l1a hién tuong udc luong
qua muc Q value.

DDQN dugc dé xuit boi Hado van Hasselt,
phuong phap nay giai quyét vin dé udc lugng
qua muc gia tri Q value — van dé udc tinh qua
cao hoic qué thap gia tri hanh dong, trong
phuong phap nay st dung 2 mang neural Q,
va Q,riéng biét udc tinh gia tri cua hanh
dong trong mot trang théi, cu thé mang Q,sur
dung dé lya chon hanh dong ti wu (tot nhat)
cho trang thai hién tai (hanh dong c6é Q value
cao nhat), trong khi mang Q,duogc sir dung
dé wac tinh gia tri Q twong lai (Q target) cua
hanh dong duoc chon bai mang tha nhat.
Cong thac ude lugng Q value:

Qz (S, a) = r(s,a) + 7*Q1 (Stwarg max (QZ (S”l’ a))) (3)
Q,(s.a)=r(s,a)+7*Q,(s.,.argmax(Q, (s,,..a)))(4)

DDQN gilp giam hién tuong udc lugng qua
mtc Q value, ddng nghia v6i qué trinh huan
luyén 6n dinh hon, cai thién kha nang hoc.

3.2.3. Prioritized Experience Replay (PER)
(5]

Trong thuat toan hoc tang cuong sau, viéc tai
su dung kinh nghiém trong qué trinh hoc
tuong d6i quan trong. DQN str dung b dém
(replay buffer) dé luu trit kinh nghiém cua cac
trang thai, hanh dong, gia tri, phan thuong va
trang thai tiép theo. Khi huan luyén mang
neural, cac mau duoc ldy ngau nhién tir bo
dém nay dé huan luyén. Tuy nhién cac mau
trong bo dém khéng cd gia tri nhu nhau ddi
véi qua trinh hoc, cAc mau tuong tac voi moi
truong trong qua khir gan day co thé co gié tri
cao hon ddi véi viéc cap nhat mang so véi cac
mau tuong tac trong qua khtr 1au doi hon, diéu
nay c6 thé 1am giam hiéu suat hoc. Muc dich
can tim kinh nghiém dé gia tri sai s giira Q
target va Q value 16n nhat s& c6 do wu tién cao
nhat. Do thuc hién Idy mau theo 16 (batch) -
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lya chon cac kinh nghiém mot cach ngau
nhién - nén nhitng kinh nghiém quan trong
thuc té khong phai lic nao ciing duoc lya
chon. PER dugc dé xuit boi Tom Schaul vao
nam 2016, y tuong mot vai kinh nghiém
(experience) quan trong hon kinh nghiém
khac nhung c6 tan suit xuit hién it hon so v&i
kinh nghiém binh thuong, sir dung PER ting
hiéu qua cua viéc tai sir dung kinh nghiém
trong qué trinh hoc. Giai phéap trong PER,
thay vi luu trir cac trang thai theo thir tu, PER
sap xép cac trang thai theo muc do anh huong
cia chung dén viéc hoc va luu trir cac trang
thai nay véi do uu tién cao hon, hay ndi cach
khac chinh 1a thay dbi phan phdi ldy mau,
bang céch sir dung mot tiéu chi dé xac dinh do
wu tién — priority cua moi bo kinh nghiém,
dinh nghia nhu sau:

P, =|Quet (5:2)—Q(s,2) +¢] (5)
Dé tranh hién tuong overfitting, Tom Schaul
dd dé xuat xé&c suat chon do uu tién theo cong

(6)

a

thirc sau: P (i) = B

2P
i=1

a la tham sé diéu chinh sy ngau nhién;

a =0 experience s& duoc chon ngau nhién;
a =1: chon experience cé priority cao nhat.
Két qua la trong mdi budc thoi gian, s& co
mot 16 cac mau dugc iy voi xac suat  trén,
cdc mau nay dugc luu trén bo dém wu tién
(Priorized Experience Replay), duoc su dung
dé huan luyén mang.

4. KET HOP DDQN, FIXED_Q TARGET VA
PER, NG DUNG DIEU KHIEN ROBOT

4.1. Két hop DDQN, Fixed_q target, PER
Khi dung hai mang Q,, Q, trong DDQN

van con tdn tai han ché: do cac trong sé trong
Q,, Q, bi cap nhat lai sau mdi lan training

dan dén; (erget(S,a),szlarget(s,a)) thay doi
theo 1am cho viéc huan luyén mé hinh khdng
6n dinh. Do d6 két hop véi ky thuat Fixed_Q
Target d¢ co dinh (letarget(s,a),sztarget(s,a))
bing 2 mang Q,, Q, trong mét khoang thoi
gian gilp viéc huan luyén 6n dinh hon, dong
thoi khic phuc duoc hién twong wdc luong
qua mac Q value, nhung khi d6 can dén 4
mang neural trong d6 2 mang can huan luyén
s€ lam tang thoi gian hoi tu caa mé hinh.,
Giai phap dé xuit: tan dung wu diém cua 2 ki
thuat Fixed_Q Target va DDQN, va chi s
dung 2 mang neural. Cong thtc udc lugng Q
value nhu sau:
Q(s,2) = r(s,8) + 7Q(s...,argmax (Q(s,,.,a)) ) (7)
Pong thoi két hop thém ki thuat PER dé lay
mau tir bo dém phat lai, giup qua trinh huan
luyén hiéu qua hon.
Ma gia:
PAau vao: Anh véi kich thuéc 256x512x12,
Pau ra: Q value cho mdi hanh dong.
Khai tao bd nhé M véi kich thuée N
Khoi tao ham gia tri hanh dong @ voi cac
trong s6 ngau nhién 6.
Khaoi tao ham gié tri hanh dong § target voi
c4c tham sé ngau nhién 8 = @
Khai tao cac siéu tham s6 «, B, ¢, u
For episode = 1 to episode 16n nhat do
V6i quan sat s,
Fort=1toTdo
Chon a; = softmax(Qg(ss,.))
Thuc hién hanh déng a; trong md phong,
quan sét trang thai s;.; va phan thuéng 7p4,
thu duoc.
Luu trir gid tri(s,,a,, f,,,S.;) Va0 bd nhé M .

Tai mdi giao dich, thuc hién lay n mau ngau
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nhién (s,.a,r.;,S.,) tirbo nho M.
bat:
r; if episode end step j+1
Yi = {rj +7Q(s;.1.argmax(Q, (s,,,,a))), else
Tinh d0 wu tién:

= (0 (52,)~Qu (5.2, ) + &)

Thuc hién cap nhat gradient descent véi cac
tham s6 &:

(}’a‘ — Qs (s;. aj})z

Cap nhat cac tham s6 @ cua mang dich:
éz(l—,u)*éJr,u*é(OSySl)

End
End
4.2. Thiét 1ap khéng gian mé phéng
Moi truong md phong dugc xay dung bang
game engine Unity va ML-Agent toolkit.

Khéng gian mdé phong chia mot mét lan
duong, mot nha kho, xe ndng hang, hang hoa.

Dt liéu thu duoc lién tuc tir camera truéc cua
xe nang hang la hinh anh véi 3 kénh mau
RGB xép chong 4 lan, dya vao hinh anh do xe
phai dua ra hanh dong twong tng. Tai mdi
budéc thoi gian t, mdi trudng md phong tra vé
tensor s; c6 sd chiéu 256x512x12, chuong
trinh diéu khién dua ra hanh dong a, moi

Convolution

B 0 0

|
-
|
]

Convolution

trudng md phong s& di chuyén sang budc thoi
gian t+1 va tra vé phan thuong ru; va
tensor Sg1. Chuong trinh luu kinh nghiém
(S.@,1.1,S.1) raod cing dé huan luyen.

4.3. Kién tric mang diéu khién robot

Kién tric mang dwoc minh hoa trong hinh 5:
Str dung mang CNN duogc xay dung dua trén
md hinh VGG16 [3] vai 13 lop tich chap
(convolution), sé lwong tham sé 1.180.778,
anh dau vao dugc xui ly qua 13 I6p
convolution, 5 I6p ldy mau Maxpooling lam
giam sé chiéu cua anh, cudi cung 1a 1 1op két
ndi day du (fully connected) véi ham kich
hoat ELU dé chuyén dau ra tir 16p phia truéc
thanh ma tran c6 s chiéu 10, mdi gia tri cho
ra gia tri wéc lugng Q value cia mdi hanh
dong, téng cong co 10 hanh dong: 0. Pung
yén, 1. Tién, 2. L0i, 3. R& tréi, 4. R& phai, 5
Phanh, 6. Nang lén, 7. Nang xubng, 8
Nghiéng trudc, 9. Nghiéng sau.

* DAiu vao: Anh mau véi kich thudc 256 X
512 x 12 xép chong 4 lan.

= PAu ra: Q value tng véi mdi hanh dong.

Sau khi str dung mang neural s&u cho ra cac
gia tri q value, twong ttng Vva&i cac hanh dong
cua robot, st dung cong thuc (7) cua ky thuat
hoc ting cudng dd dé xuit dé uéc luong gia
tri Q target.

Fully

Convolution connected

= Pimng yén

= Tién

=L

= Ré& tra1

= Ré phai

= Phanh

= Nang lén

= Ha xuéng

= Nghiéng
trurde

= Nghiéng
sau

EEREEE

R RN

Hinh 5. Kién tric mang neural st dung diéu khién robot
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4.4. Tinh chinh siéu tham sé

Tinh chinh tham s6 1a tim tap tham sé phu hop
nhat dé xay dung md hinh tir tap dir liéu. Céc
tham s can tinh chinh 1a: ham kich hoat, ham
t6i wu, téc do hoc, batch size, epoch. Trong
md hinh nay su dung ham kich hoat ReLU
cho lop tich chap, va ham kich hoat ELU cho
I6p fully -connected.

DPé huin luyén md hinh can st dung thuat
toan téi wu, ching toi sir dung thuat toan tdi
wu adam [6], trién khai adam véi cac tham sé:
learningrate = 0.001, B, =0.9, 5, =0.999,& =1le -7

Thuc nghiém huan luyén mé hinh véi 200
episode (mdi episode s& két thuc khi xe bi lat),
mang neural duoc huan luyén véi sé epoch la
1 va batch size 1a 32, tur tap dit liéu géom 128
mau liy tir bo dém theo ky thuat PER tai
mdi budce thoi gian (timestep).

Trong hinh 6 minh hoa anh chup mot thoi
diém thyuc nghiém. Két qua dau ra I1a cac vecto
Q value c6 sé chiéu 10, xe nang hang cin ctr
gia tri 1on nhat trong vecto nay dé thuc hién
hanh dong va nhan phan thuong tuong tng

Hinh 6. Robot thwc hién hanh déng nghiéng trwéc
5. KET QUA VA THAO LUAN

Trién khai phuong phap dé xuit trong mdi
truong mé phong diéu khién xe nang hang,
danh gia, so sanh hiéu qua cua phuong phap
dé xuat (dé thuan tién ky hiéu DFDP) voi
DQN truyén théng st dung d6 do:

+ mean Q value la gi4 tri trung binh cua céc
gia tri Q (duoc tinh bang lay téng céc gia tri Q
cua tat ca cac hanh dong trong mot trang thai
chia cho sb luong hanh dong), danh gia mean
Q value theo thoi gian 1a cach dé theo ddi
murc d6 hoc cia md hinh, néu mean Q value
tang theo thoi gian do6 1a tin hiéu cho thiy mé
hinh dang hoc dugc cach uéc tinh Q value tét
trong cé4c trang thai khac nhau, nguoc lai: Néu
mean Q value giam theo thoi gian cho thiy
mo hinh dang gap kho khan.

+ total reward: Tong phan thuéng thu duoc
trong qué trinh tuong tac véi moi truong, day
la mot théng sé quan trong dé danh gia hiéu
qua thyc hién cac hanh dong trong hoc ting
cudng, néu robot thuc hién hanh dong hiéu
qua (di dén chd nhan hang, dit hang vao ké),
tong phan thuong cang lon.

+ Str dung ham mat mét (loss function) mean
squared error (MSE) [7], dé danh gia mutrc do
hoi tu cia mod hinh.

1 T
MSE == (.= 7. ®
i=1

Trong d6 n 14 s6 luong diém dir licu, y; 1a gia
tri dau ra thuc té cua diém dir liéu thar i, 7; 1a
gia tri dau ra du doan cua diém dix liéu thir i.
Gia tri ham mat mét giam qua ting timestep,
déng nghia v6i md hinh hoi tu nhanh va
nguoc lai.

Quan sat hinh 7, tir episode 0-50, 2 m6 hinh
cho mean Q value tang kha nhanh, trong giai
doan nay DQN tang nhanh hon so v4i DFDP,
do cac trong s6 chua dugc toi wu vi vay cac Q
value udcC tinh trong giai doan nay khéng
chinh xac va c6 thé khac xa so véi Q value
thuc té. Khi moé hinh duoc tiép tuc huan luyén
thi ca 2 mo hinh déu hoi tu tai gia tri 10 trong
episode 50 — 75.
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Bang 1. Bién déng trung binh Q value ctia DQN va DFDP

—
o pisode | 100 125 150 175 | 200

Thuat giai

DON 10039 | 10082 | 9661 | 9680 | 9.736 | 9.431

DFDP 10281 | 10023 | 10.0834 | 9.844 | 10.069 | 10.0854

Mean Q Value

12

10

Mean Q Value
o

[— DQN

—— DDQN + Fixed Q Target + PER

[«] 25 50 75 100 125 150 175 200
Episode

Hinh 7. Trung binh gia tri Q cia DQN va DFDP

Tur episode 75-200 mean Q value cia DFDP
tang nhe dan déu, diéu nay cho thay mo hinh
dang wdc tinh Q value tot (khdng xay ra hién
tugng xap xi qua mic) déng nghia véi qué
trinh huan luyén 6n dinh, nguoc lai trong
DQN, mean Q value bién dong 1én xuéng va
giam dan nghia 1a mo hinh dang gip kho khin
trong qua trinh huan luyén (bang 1).

Total Reward
66.0

—— DQN
—=— DDOQN + Fixed Q Target + PER

Total Reward

o 25 50 75 100 125 150 175 200
Episode

Hinh 8. Téng phan thwéng ctiia DQN va DFDP

Quan sat biéu d6 hinh 8, tir cac episode
75-150 (giai doan 6n dinh), cac gia tri tong
phan thuéng cua DEDP déu 16n hon cac gia
tri tong phan thuong cia DQN. Tur episode
150-200 (giai doan cudi cua qua trinh huin
luyén) gia tri tdng phan thuong caa DQN 16n
hon DFDP. Trong trudng hop tét nhat tong gia

tri phan thudng cia DFDP dat gié tri 366, cua
DQN 1a 273. Qua d6 cho thay sir dung DFDP,
robot da dua ra cac hanh dong hiéu qua hon
DQN trong mdi truong mo phong.

Loss gita DQN va DDQN + Fixed Q Target + PER

061184
0.6 —— DQN
—— DDQN + Fixed Q Target + PER

0.5

0.4

0.3

Loss

0.2

0.1
0.05152

0.00855 0.00244 0.00082
3 0017

0.0

5000 10000 15000
Timestep

20000

Hinh 9. So sanh gia tri ham méat mat giva DQN
va DFDP

Tir hinh 9 cho thay gia tri ham mat mét (loss)
trén tap huan luyén cia DFDP giam dan déu
theo cac budc thoi gian va thap hon so véi
DQN, trudng hop tét nhat loss caa DFDP 1a
0.00017 ctia DQN 14 0.00082, diéu nay ching
minh DFDP hoi tu nhanh hon DQN.

6. KET LUAN

Nghién ctru hoc tang cuong sau utng dung
trong diéu khién 1a van dé phirc tap va thu hat
nhiéu nghién ctru. Dya trén cac nghién ciu vé
thuat giai hoc tang cuong sau DQN, cac ky
thuat cai tién DQN: Fixed_Q Target, DDQN,
PER, chiing t6i dé xuat mot mé hinh hoc hinh
hoc ting cudng siu méi DFDP dura trén su két
hop: Fixed_Q Target, DDQN, PER, dong thoi
st dung md hinh hoc sau VGG16 xir ly anh
dau vao thay cho CNN don gian trong thuat
toan goc. Ap dung mod hinh diéu khién xe
nang hang, thuc nghiém cho thidy mé hinh dé
xuat khac phuc duoc hién tuong uéc lugng
qua muc gia tri g va hoi tu nhanh hon DQN.
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PE XUAT GIAI PHAP MA KENH €O Ti LE MA HOA CAO

CHO CAC GOI TIN NGAN

THE PROPOSED SOLUTION OF THE CODER CHANNELS WITH HIGH CODING

Tém tat:

Tw khoa:

Abstract:

Keywords:

RATE FOR COMMUNICATION SHORT PACKAGES

Nguyén Thi Hong Nhung, Pham Vin Nam
Khoa Pién tir, Truong Pai hoc Kinh té - Ky thugt Céng nghiép
Dén Toa soan ngay 20/04/2023, chap nhan ding ngay 08/05/2023

Khi méi triwdng vo tuyén phirc tap (xAu) véi rat nhiéu thiét bi trién khai, giao tiép truyén dan
chu yéu 1a cac goi tin ngan (50 byte- 70 byte), dé dap tng thoi gian thuc, can st dung ma
kénh tét c6 chiéu dai tr ma ngén véi ti 1& ma héa cao. V&i mong mudn nang cao chat lwgng
dwéng truyén trong cac (rng dung truyén tin hién dai, bai bao da dé xuit moét ho ma kénh voi
ti &6 ma hoa cao cuing thuat toan gidi ma lap cé dd phirc tap chap nhan duoc. Két qua moé
phéng cho thay, tai ti [& 16i bit 10-5, str dung ma kénh cé chiéu dai 445 bit v&i ti 1& ma hoa
0,6427, yéu cau veé ti 1& cdng suat tin hiéu trén tap am chi can 3,84 dB. Thuat toan gidi ma
mé&i cho d6 loi gidi ma tir 0,64 dB dén 0,68 dB vé&i do phirc tap twong dwong so véi cong bd
trwéc d6, dem dén tinh kha dung trong cac hé théng truyén tin sé.

Ma kénh, gidi ma kénh, ma tich, ma Hamming, gidi ma lap,...

When the radio environment is complex (bad) with lots of implementation devices and short
packages (50 byte — 70 byte) of transformation, it's necessary to use a good channel code
with hig coding rate. With the desire to improve the quality of transmission lines in modern
communication applications, the article has presented a family of channel coding with high
encoding rate and iterative decoding algorithms of acceptable complexity. According to the
simulation results, at the bit error of 10-5 with a channel code of 445 bits long and 0,6427
coding ration, the requirement for signal to noise ratio is only 3.7dB. The new decoding
algorithm provides a decoding gain of 0,64 dB to 0,68 dB where the decoding complexity
keeps equivalent to to the previous announcement one, hence bring the feasibility to the
digital communication systems.

Channel codes, channel decoder, product codes, Hamming codes, iterative decoding.

1. DAT VAN BE

Ly thuyét ma hoa da co nhitng budc phat trién
vuot bac va da tim ra duoc cac loai ma kénh
manh cho phép dat t6i gigi han Shannon [1].
M4 tich 1a cac ma lién két ndi tiép, duoc xay
dung boi cac ma thanh phan la cac ma khéi
ngan, lan dau tién duoc trinh bay boi Elias
vao nam 1954 [2]. M tich c6 kha niang kiém
sodt 1i kénh rat t6t do khoang cach Hamming
t6i thiéu 16n tuy nhién céac thuat toan giai ma

da duoc dé xuat co do phuc tap rat 16n hoac
cho ti 1é ma hoa thap véi tir ma c6 chiéu dai
lon.

Giai ma Turbo c6 thé dugc &p dung cho ma
tich, s dung thuat todn cuc dai h6a xac suét
hau nghiém MAP cho céc ma thanh phan. Véi
giai ma Turbo cho ma tich, trong cac ma khéi,
s6 dinh toi da tai bat ky giai doan nao trén
ludi m& sé tuong duong (st dung gidi han
Wolf [5]) tong sé tir ma cua ma gbc hodc ma
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d6i ngau. Pay 1a mét tro ngai 16n d6i véi viec
sir dung cac ma khéi tt thay vi ma chap trong
cac hé thdng giai ma Turbo két hop trir cac
truong hop rat hiém, khi kich thuéc cua ma
rat nho hoac khi cac ma céu thanh rit don
gian. Viéc nghién ctu giam d¢ phtc tap cua
giai md MAP cua ma khéi thuc sy 1am giam
d6 phirc tap téng cong cua giai ma Turbo cho
mé tich. C6 thé tang s lan lap lai trong giai
mi Turbo dé bu dap cho viéc sir dung bo giai
ma MAP khong téi wu cho cac ma thanh phan,
tuy nhién diéu nay la khéng mong muén. Bé
giai quyét van dé phuc tap caa giai ma MAP
ma thanh phan, nhiéu d& xuit da duoc thuc
hién.

Giai ma quyét dinh mém (Soft-Decision) hop
& cuc dai (Maximum-Likelihood, ML) cho
pham chat giai ma tét nhat, nhung khong phai
lac nao ciing dung duoc trén thuc té do co do
phuc tap tinh toan cao. Thay vao do, nguoi ta
s dung cac thuat toan giai ma can téi wu.
Thuat toan lan truyén niém tin (Belief
Propagation Algorithm, BPA) la thuat toan
giai ma dau vao mém dau ra mém (Soft-Input
Soft-Output, SISO) dua trén viéc trao doi
thong tin mém theo céac canh cua db hinh lién
két nit quyét dinh boi ma tran kiém tra chin
I¢ H ciia ma [3]. BPA duogc cho la tiém can rat
gan toi pham chat giai md téi wu MAP
(Maximum A Posteriori) voi d6 phirc tap chap
nhan duoc khi ma tran kiém tra chan 1é 1a ma
tran thua. Nguoc lai, khi ma tran kiém tra
chan 1é ciia ma c6 mat do cao (nhiéu sb 1) thi
BPA cho chat lugng toi do c6 nhiéu vong
ngén (shorrt cycles) trong d6 hinh lién két nat
[8].

Nam 1996, Hagenauer va cong su nghién
ctu str dung giai ma Turbo cho ma tich véi bo
giai md MAP cho cac ma thanh phan [6].
Hagenauer trinh bay mot thuat toan giai méa
t6i wu duoc goi 1a thuat toan Viterbi dau ra

mém (SOVA: Soft Output Viterbi Algorithm),
gan gidng véi giai md MAP. Phuong phap giai
ma nay mic du téi vu nhung chi thich hop
cho c&dc ma co6 ty I¢ md hda cao, ma cdc ma
khéi tuyén tinh c6 ty 16 ma hoa cao thi kho
(hoic khong thé) dat duoc khoang cach
Hamming t4i thiéu du 16n cho céc wng dung
truyén tin hién dai. Mat khéc, do st dung cac
ham phi tuyén dan dén do phuc tap rat cao caa
thuat toan va vi vay theo cac cong trinh da
cdng b, phuong phap nay chi ding lai & muc
nghién ciru ly thuyét va rat kho cé thé &p dung
vao thuc té [7], [9].

Nhitng nim gan day, mot sé nghién cau vé
viéc ting dung ma tich trong kiém soat 15i cho
céc két qua tich cyc va chang to rang ma tich
c6 kha nang kiém soét 13 rat tot [10-13]. Céc
nghién ctu trong [11], [12] va [13] st dung
LDPC, RS hay Turbo lam ma thanh phan cho
ma tich. Ma, cac ma LDPC co6 ti Ié ma hoa
thap va ma tét 12 cac ma co chiéu dai lén, con
cac ma Turbo, RS c6 d6 phirc tap vo cung lon.
Trong [10] chi ra, ma tich vé&i cac méa thanh
phan 1 cac md Hamming c6 d6 phuc tap thap,
ti 16 ma hoa cao va kha ning kiém soat 1i
kénh tuong dwong véi cac ciu tric mé tich
khéc.

Ngay nay, trong mdi truong truyén dan phuc
tap (co rat nhiéu thiét bi cung trién khai), cac
ng dung truyén tin hién dai yéu cau truyén
tin thoi gian thyc sir dung giao tiép chu yéu 1a
cac goi tin ngan (50 byte-70 byte). Nham tim
kiém giai phap ma kénh cho cac goi tin ngan
v6i chat lwong giai mi cao, bai bao sé lya
chon nghién cuiu, phat trién tiép ¥ tuong caa
[10]. Lya chon ma kénh la ma tich véi mé
thanh phan 1a cac md Hamming, dé xuat cai
tién [10] bang cach két hop vai ¥ tuong trong
[4] va [6]. Phan con lai cuia bai béo c6 b cuc
nhu sau: Myc 2 trinh bay Iy thuyét vé mé tich
va ¥ tuong st dung cau tric ma tich cai tién.
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Muc 3 dé xuét phuong phap cing thuét toan
giai md mai. Muc 4 trinh bay céac két qua mo
phong danh gia chat lwong ma kénh cing
thuat toan dé xuat trén kénh Gauss va cudi
cuing 1a phan Két luan.

2. MA TiCH

M4 tich 1a cac ma khéi cé thé duoc xay dung
boi hai hodc nhiéu ma thanh phan ngén hon.
Cho C,(n,k,,d,)l1a ma khdi tuyén tinh (c6 n;
la chidu dai ma, k, & chiéu dai tin, d; la
khoang cach Hamming téi thiéu cua bo
ma va chiéu dai cacbit kiém tra ky hiéu ry)
véi ma tran sinh Gy kich thudce (kixng), ma
tran kiém tra H; kich thuéc (rixn;) va
C,(n,,k,,d,) 1a ma khéi tuyén tinh (co n, la
chiéu dai mé, k, 1a chiéu dai tin, d, 1 khoang
cach Hamming téi thiéu caa bo ma va chiéu
dai cacbit kiém tra ky hiéu ry) véi ma tran
sinh G, kich thudc (kyxkz), ma tran kiém tra
H, kich thudc (roxng).

Ma tich C duoc tao thanh nhu sau:

1. Dat cacbit thong tin (kyxk,) trong mgt mang
ko hang va k; cét.

2. M4 hoa k, hang sir dung ma C; (két qud sé
l& mgt mang cua k; hang va n; cat).

3. Mé hoa n; cot sir dung ma C,.

Mbi nhip ma héa ky hang, mdi hang k. bit
théng tin, dugc ma hda thanh k; tir ma thudc
C,, mdi tir ma gom n; bit ma. Sau dé n, cot,
moi cot ky bit, dwgc ma hda thanh n, tr ma
thudc Cy, mdi tir md gom ny bit ma. Tong thé
kixky bit thong tin dwgc ma hda thanh nyxn;
bit mé, ty 16 ma héa a2 (k /n)(k,/n,) va
khoang cach Hamming téi thiéu 12 dyds.

2.1. Md héa ma tich

Pau vao bo ma hda la tin u. Trong truong hop
mad tich nhi phan, tin u la mét mang nhi phan
¢6 kich thudc koxk, md hoa bai ma tich C co

ma tran sinh G, duoc tir ma ¢ twong Gng co
kich thudc nixn,. Cac ma thanh phan Cy, C,
trong ma tich 1a cac ma khdi vai cac kich
thugc khac nhau. Tir ma ¢ trong méa tich cé
thé duoc tao ra bang cach nhan maot vector nhj
phan chiéu dai kixks v&i ma tran sinh cua C
hoic bang céch sir dung phuong trinh:

c=G,®u®G, )
Véi G] 1a ma tran chuyén vi caa ma tran
G,.Kyhiéu ® latich Knonecker.

ny

ky Xk,
bit kiém
tra chin
k, le ma
hang

n,

T XT bit
kiém tra chin
¢ mahoa cac
bit kiém tra
chén 1&

7, X k;  bit kiém
tra chan lé ma cot

Hinh 1. Cau tric ma tich
2.2. Ma tich loai bo

Tir cau tric ma tich (Hinh 1) c6 thé thay, ton
tai mot phan ma tich chta cachit ma héa cua
cachit kiém tra khdng c6 gia tri mang tin hay
kiém soat 15i [9]. Piéu nay s& anh hudng dén
ty 1€ ma héa ma tich.

Trong pham vi nghién ciru cua bai bao, cac
ma thanh phdn cia ma tich dwec la chon
la cac ma co ti 1é ma héa cao nhw cac ma
Hamming (7,4), Hamming (15,11) va
Hamming (31,26). Do tdt ca cac ma
Hamming c6 khoang cach Hamming toi
thiéu cua bg méa 12 3 nén céc ky hiéu bg ma
sé dwoc viét duwdéi dang C(n,k) thay vi
C(n,k,d) . Cho r=3 4,56 la s bit
kiém tra chan lé, voi ma Hamming ta c6
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n=2"-1k=n-r. Bang 1 thé hién dg loi
vé ti 1é6 ma hoa cia ma tich khi siz dung cdu
tric ma tich théng rhwong va cdu tric ma
tich khdng chiza cacbit ma héa cua cacbit
kiém tra (M4 tich nay c6 thé duwoc goi tén la
ma tich loai bo).

Bang 1. So sanh ty Ié ma héa khi cé
va khéng ma héa cacbit kiém tra chan lé

Ma tich Ma tich loai bo
Congthictinh | R=k?/n?> |R=k?*/(n*—r?)
r=3 0,3265 0,4000
r=4 0,5378 0,5789
r=5 0,7034 0,7222
r=6 0,8185 0,8261

Nhu vay, bai bao s& dé cap dén viéc sur dung
md tich (hinh 2) khéng chua cacbit ma hoa
cia cacbit kiém tra dé truyén trén kénh
nham ting ty 1é ma hda, khi tinh vao ty lé
tin hiéu trén tap &m sé& cho d6 lgi ma hda
tot hon.

1y

s S
T -~
N N
[~ kl S
o~ - X ky
k, bit l:;iém
tra chan lé
n, ma hang

T, X ky bit kiém tra
chén 1é m3 cot

Hinh 2. CAu tric ma tich loai bé

3. BPE XUAT THUAT TOAN GIAI MA CHO
MA TICH LOAI BO

M4 tich c6 ty 16 ma hoa bang tich cac ma thanh
phan nén viéc lya chon cac ma thanh phan 1a
cac ma khdi co ty 1é ma hoa cao s& khdng anh
hudng nhiéu dén ty 16 ma hoa cua ma tich. Ma
Hamming duoc lra chon 1am ma thanh phan
trong nghién ctru nay vi ly do: Pay la ho ma

khéi 6 cau truc don gian véi ti 16 ma hda cao,
tr ma cang dai cho ti ¢ ma hoa cang cao. Vi
c4c ma c6 ty 1é ma hda cao, van dé giai ma
bang mi ddi ngau s& giam dwoc su phuc tap
ma van dam bao théng tin giai ma nhu ma
gdc [4].

Theo Iy thuyét vé ma khdi tuyén tinh, mdi
mot bo ma tuyén tinh C(n,k) déu ton tai
mot bo ma ddi ngdu C'(n,r) (r 1a sb luong
bit kiém tra) cua n6, bo ma déi ngau nay dugc
tao ra tur ma tran kiém tra H caa C(n,k). Noi
cach khac, cac ma tran kiém tra H déu duoc
xay dung tir c4c tir ma trong bo ma doi ng?i’u
C'(n,r). Nhu vay, cacbit ma trong bd ma doi
ngau déu chira thdng tin giai ma nhu trong bo
ma gbc. Tir phan tich nay, thay vi str dung ma
tran kiém tra H, théng tin giai ma s& nhan tur
bo ma ddi ngau (gom 2" tir mé) va lay thong
tin mém cua tat ca cacbit trong toan bo khong
gian bo ma d6i ngiu dé quyét dinh tr ma
dau ra.

Cho C’ 1a md d6i ngdu cua C, Véi
C; =(Cj1,Cjp-C;y) 1A tir ma ddi ngu thu j.
Ky hieu P(y,|i),ie{0,1} la xac suat co
diéu kién rang thu duoc yn, khi bit ma c,=i
duoc giri di. Ky hidu ¢_ = P(y, |1)/P(y,, |0)
la ty 1€ hop 1€ (Likelihood Ratio) cua bit tha
m. Bo gidi ma véi tin du vao mém L(y,) su
dung thong tin nhan duoc tur tét ca cachit
trong khong gian ma doi ngau C'(n,r)
giai ma dé quyét dinh tr ma dau ra T Véi
d6 tin cdy cao nhat. D& dang tinh dugc
P =€Xp(=2y,, 1 o*) [4].

Theo [4] di chang minh  rang
A,(0)=AP0ly) va A,@Q)=4PQdly), voi
mot hé s xac dinh 4. Khi d6, may giai
ma s& quyét dinh rang bit ¢ =0 duoc gui
qua kénh khi va chi khi A (0)>A (1) hay
A.(0)-A D>0. Va, c, =1 trong truong
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hop nguoc lai.

Nhidm dé xuat mot phuong phap giai méa tich
cho chat luong tét hon, bai bao s& ké thira y
tudng cua Hagenauer [6]. Mot 14, chi ma hang
va ma cot cho khéi bit tin, khong ma hoéa
cacbit kiém tra chin 1¢ nén ty 1¢ ma hoa cao
hon (xem bang 1), khi tinh vao ty I¢ tin trén
tap thi cho ting ich ma hoa tot hon. Hai 1a,
loai bo gia thiét dong xéac suat cua bit tir ma,
ding gi4 tri xac suat tién nghiém (a priori
probability) cho dau vao giai ma. St dung
phuong phap tinh toan cua Hartmann va
Rudolph [4], chung t6i dua vao hai cai tién
nhu sau.

P(yly;=1)
L(yu) In .
Bit déu P(yly; = D)
i=12..n;j=12,.

Tte=1

‘ Gial mé céc cot, cap nhat @ ;new) ‘

‘Glal ma cdc hang cip nhit @;jinew) ‘

Hinh 3. Lwu @6 thuat toan giai ma

1) Bé ting ty l¢ ma hoa, sir dung so d6 ma
tich khdng ma hoa cacbit kiém tra chin I¢ ¢
phia phat, nhung & phia thu trong ma tran dau
vao giaimd ¢ chenthém cac giatri ¢, =1,
k+1<u<n, k+1<v<n cho cachit kiém
tra chan I¢ ma hoa cacbit kiém tra chan lé
hang — cot da khong duogc truyén qua kénh.

2) bé tinh dén anh huong cua xac suat khong
déu cua cacbit tir ma, ldy trung binh nhan
cuia dau ra giai ma hang (cot) ¢, vai
exp(-2r,, / o®) lam dau vao cho giai ma cot
(hang) trong budc giai m tiép theo, nghia 1a

gpuv(new) = (¢uv X exp(_zruv /02 ))1/2 *

Ky hiéu thuat toan nay la thuat todn giai ma
lap cho méa tich loai bo (IDPPC: Iterative
Decoding Punctured Product Codes) va giai
thuat dugc trinh bay trong hinh 3. Thuat toan
nay duoc tom tit nhu sau:

Bo giai ma nhan duoc tin
y=[y,,1su<n,1<v<n,] la gia tri ti 1€
hop I€ theo ham log L(y,) cua ting bit tin tur
bo giai diéu ché va thyc hién cac budc:

Khgi tgo: Tinh ma tran gia tri ty Ié
hop 1€ ¢@ cho tang bit tin nhan
dugc, dong thoi chén thém gia tri ¢, =1,
k,+1<u<n, k +1<v<n cho cachit kiém
tra chidn lé ma hoa cachit kiém tra chan lé
khong duoc truyén qua kénh.

Tai vong lap tha nhat

Buwoc 1: Thyc hién nhu thuat toan DCAPC.
Giaima n, cot mé tich loai bo

= Sau khi tinh ¢, tuong (tng cho cacbit cta
tirng cot, nhan dugc ma tran ¢', cap nhat gia
tri trung binh nhan cta ma tran ¢' véi @
duoC @, 1am dau vao cho budc 2.

Do) =NP @ (2)

Buéc 2:

Giai mad n, hang ma tich loai bo

= Vi gia tri thong tin ¢, ., cua cachit nhan
duoc tir budce 1, nhu DCAPC, tinh lai ¢, cho
tung bit cua tung hang dugc ¢-. Sau do, cap
nhat lai ¢, .., la trung binh nhan cua ma
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tran ¢@- VGi @ lam dau vao budc giai ma
tiép theo.

Buwoc 3. Quay trd lai budc 1 thuc hién vong
lap thar 2 giai ma cho n, cot.

Buwéc 4: Quyét dinh tir ma déu ra.

Sau cé&c vong lap, bo giai ma quyét dinh tir ma
dau ra dya vao gia tri ¢, nhan dugc cua
ting bit trong tr ma tich Ctheo quy tac:
C,=1 khi ¢, >1; T, =0 trong truong hop

con lai.

Nhu vay, bai bao da dua ra dé xuét cai tién so
véi thuat toan DCAPC [10] ngay tai budc
khai tao va cac budc 1, budce 2.

4. DANH GIA CHAT LUONG GIAI PHAP BE
XUAT.

Str dung k¥ thuat mé phong MonteCarlo, tién
hanh md phong trén kénh Gauss cho ma tich
véi md thanh phan 1a cac ma thuoc ho ma
Hamming (c6 r= 3; 4; 5; 6), dugc két qua
khi ap dung thuat toan DCAPC nhu hinh 4.

Chét lugng thuat toan dé xuat IDPPC khi
khao sat véi cac ma tich loai bo cé cac ma
thanh phan 1a cac md Hamming cho két qua
trén hinh 5.

Tir két qua md phong cho thay, giai phap ma
kénh dé& xuat cho hiéu qua kiém soét 15i tai ti
1 15i bit 107> dat d6 loi khoang 0,64 dB dén
0,68 dB so véi thuat toan DCAPC da duoc
cdng bd. Bang 2 biéu thi su danh gia chi tiét
vé d6 loi giai ma caa IDPPC so véi thuat toan
DCAPC cua cac ma tich c6 ma thanh phan
véi do dai khdc nhau. Bang 1, 2 chi ra,
phuong phap giai ma kénh mai cho ti 1€ ma
hoéa tang, chiéu dai tir ma kénh giam nén gitp
tang toc do truyén tin.

Nhu vy, néu ching ta chon mé tich véi ma
thanh phan 1a cac ma Hamming (31,26) va
(15,11), st dung cau tric truyén tin 1a ma tich

loai bo, do dai cac g6i tin truyén chi con 445
bit. Str dung thuét toan IDPPC, ti 1¢ céng suat
tin hiéu trén tap &m chi can 3,84 dB dé dat ti
¢ 18i bit 10™ va 3.97 dB & dat ti I& 15i bit 10°°
véi ti 1€ ma hoa cao (0,6427).

Chat luong thuat toan DCAPC voi ma thanh phan la cac ma Hamming

BER

.| —+— DCAPC: r1=3, r2=
Zi| —— DCAPC: =4, r2=
-| —+—DCAPC: r1=5, 12=5 |-
107 |..| —©—DCAPC: r1=6, 126
ZE| e DCAPC: =3, 12=
ZZ| @ DCAPC: =4, 1225 |-
* i i i i
116 2 25 3 35 4 45 5 55 6
EbNo[dB]

Hinh 4. Panh gia hiéu qua kiém soat 16i
khi stv dung thuat toan DCAPC cho ma tich

h phan la cac ma Hamming
-0~ IDPPC(7 4)x(7,4), R=0,4000
——————— IDPPC(15,11)x(15,11)R=0,6789 []
=+~ IDPPC(31,26)x(31,26), R=0,7222 |
—— IDPPC(31,26)x(15,11), R=0,6427 ]

BER

Eb/No[dB]

Hinh 5. Panh gia hiéu qua kiém soat 16i
khi str dung thuat toan IDPPC cho matich loai bé

Bang 2. So sanh chat lweng thuat toan IDPCC

TAP CHi KHOA HOC & CONG NGHE . SO 41 - 2023

va DCAPC

Ma thanh| (7,4), | (15,11), | (31,26), | (31,26),

phan Cy| (7.4) | (15,11) | (15,11) | (31,26)

C,

Do dai ma | 49 bit | 225bit | 465bit | 961 bit

tich

Po dai ma

tich loaibo | 40 pit | 209 bit | 445bit | 936 bit
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Eb/No can
de L | 605 | 467
B7ER: 10 dB dB
cua

DCAPC

4,480dB | 4,08dB

Eb/No cén
de L | 537 | 402
B7ER= 10 dB dB
Cua

IDPPC

3,84dB | 34dB

Bang 3. So sanh d6 phtrc tap cua DCAPC va IDPPC

DCAPC

S6 phép nhan 2(n, ~2" +(n, -1)2"]

So phép cong 202" +2" +2)

IDPPC

S6 phép nhan 2(n, ~1)2" +(n, 12" +2]

S6 phép cong 22" +2" +2)

Nhiam danh gia tinh ¢ng dung thuc té cho ma
tich loai bo néu dung IDPPC dé giai ma,
chdng ta can u6e lugng sé phép tinh sir dung
trong thuat toan nay. Bang 3 chi rd sé luong

phép tinh can st dung dé giai mot bit ma qua
2 lan lap cua thuat toan dé xuat va thuat toan
DCAPC. IDPPC c6 d¢ phuc tap tang khong
dang ké so voi DCAPC. Vi vay cd thé coi,
IDPPC c6 d6 phic tap twong dwong DCAPC.
RS rang, IDPPC c6 do phuc tap chip nhan
duoc 1a ham tuyén tinhO(n.2").

5. KET LUAN

Tir nhu cau truyén tin dap ¢ng thoi gian thuc
st dung c4c goi tin ngan, bai bao d& xuit sir
dung ma kénh la ma tich loai bo véi thuat toan
giai ma méi IDPPC. Két qua cho thay, m tich
v6i ma thanh phan 1a md Hamming (15,11) va
Hamming (31,26) dat ti 1¢ m& hda 0,6427, su
dung thuat todn giai ma IDPPC c6 do phic
tap tuyén tinh cho kha ning kiém soét 13i cao,
E /N,cin 3,84 dB dé dat ti I& I3i bit 10,
Nghién ciu nay c6 thé ang dung vao cac hé
thong truyén tin thé hé mai, yéu cau khat khe
vé thoi gian trong méi trudng truyén dan
phuec tap.
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TOI U HOA LO'I NHUAN CHO BAI TOAN NGU'O'I GIAO HANG

LAP LICH DRONE SONG SONG

PROFIT OPTIMIZATION FOR THE PARALLEL SCHEDULING TRAVELLING

Tém tat:

Tw khoéa:
Abstract:

Keywords:

SALESMAN PROBLEM

Ping Thi Heong Giang
Khoa Pién tir, Truong Pai hoc Kinh té - Ky thugt Cong nghiép
Dén Toa soan ngay 07/04/2023, chap nhan d&ng ngay 27/05/2023

Sv gia tdng gan day trong viéc st dung phwong tién bay khéng ngwdi 1ai drone cho viéc
giao hang, da dap ng yéu cau ti wu héa sw van hanh cla quy trinh giao hang. Chung toi
xem xét dén bai toan téi wu héa DPinh tuyén Lap lich Drone Song song xem xét dén loi
nhuan. Trong bai toan nay, xe tai giao hang va ddi drones dwoc st dung két hop. Xe tai chju
trach nhiém phuc vu khach hang & nhirng noi vwot qua tam bay cia drone hay nhirng
khach hang c6 goi hang nang. Ching té6i da nghién ctru muc tiéu Igi nhuan cta quy trinh
giao hang va dé xuét dung phuwong phap SA-ILS (Simulated Annealing - Iterated Local
Search) giai bai toan nguwoi giao hang 1ap lich drone song song nham dwa ra & giai véi loi
nhuan tdi da.

SA, SA-ILS, Drone, thuat toan moé phéng luyén kim, 13p lich.

The increasingly larger interest with Drone unmaned aerial vehicle in application to the
cargo delivery has gradually met the needs of optimizing the operation of delivery process.
We focus on researching the optimization problem of Parallel Drone Scheduling Vehicle
Routing (PDSVRP) with profit objective. At this problem, it uses combination between truck
and drone fleets. The truck is responsible for making delivery to customer beyond the
drone’s flight distance or heavy packages. We researched the profit objectives of delivery
process and recommended the SA-ILS method (Simulated Annealing-lterated Local
Search) for solving the parallel drone scheduling travelling salesman problem for a solution
with maximum profit.

SA, SA-ILS, Drone, annealing algoristhms, scheduling.

1. GIOI THIEU

Bai toan nguoi chao hang lap lich drone
song song PDSTSP (Parallel drone
scheduling travelling salesman problem) duoc
ldy nguyén mau cia Murray va Chu (2015)
[1], m& ra huéng nghién cau méi vé dinh
tuyén cho xe tai va drone. Muyc tiéu caa bai
toan PDSTSP la nhim tim dwoc dudng di
Hamilton cho xe tai va tap hop céc chuyén di
cho drone ma theo d6 gitip giam thiéu thoi
gian hoan tit nhiém vy giao phéat va quay vé
kho hang.

O bai toan PDSTSP, téc do6 phuc vu khach
hang, chit luong phuc vu cua hé thdng van
chuyén va chi phi van chuyén duoc quan tam
xem xét. Mot s6 tai liéu da khao ciru ham muc
tiéu lam giam thiéu tong chi phi van chuyén,
nhu 1a: Mathew va cong su [2] da xem xét Bai
toan Giao hang Hon hop HDP (heterogeneous
delivery problem); Ha va cong su [3] da
nghién ciu Bai toan nguoi chao hang voi
drone chi phi téi thiéu TSP-D (traveling
salesman problem with drone). Ham muc tiéu
tuong tu ciing dugc nghién ctru trong HVDRP
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(hybrid vehicle-drone routing problem) cho
cac dich vu dén va giao hang dugc Karak va
Abdelghany [4] gi¢i thiéu. Mbiadou Saleu va
cong su (2018) [5] da dua ra phép si€u suy
nghiém gém hai budc: Budc mi hoéa dé
chuyén céch giai PDSTSP kha thi thanh tuan
tu khach hang; va budc giai mi dé pha vo
tuan ty khach hang thanh 16 trinh cho xe tai va
céc chuyén di cho drones. NM.Anh va cong
su (2021) da dung thuat toan SISSRs dé giai
bai toan chi phi ti thiéu cho md hinh két hop
xe tai va drone [8].

Viéc giao hang bang drone hua hen la mot
cuoc cach mang trong nganh kinh doanh
logistics, song mot vai nhirng rao can ky thuat
dang luu tdm van can phai khac phuc trudc
khi drone dat dwgc su chap nhan rong rai
trong nganh thuwong mai nay. Trong khi nhiéu
nghién ctu nham vao viéc khac phuc nhiing
van dé ky thuat dat ra voi giao hang bang
drone, thi chi c6 mot sé it nghién ctu dé cap
dén nhitng thach thac van hanh. Khéc véi
kiéu giao hang bang xe tai truyén thong, kiéu
giao hang bang drone ¢ mot s6 wu diém
chinh:

= C0 thé diéu khién ma khong can phi cong.

= Tranh dugc tic duong do c6 thé bay bén
trén.

» Nhanh hon xe tai.
= Chi phi di lai thip hon xe tai truyén théng.

Tuy nhién, vi drones hoat dong dung nang
luong pin, khoang cach di chuyén t6i da va
kha nang chuyén chd ctia né han ché. Nguoc
lai, xe tai c6 uu thé vé& ning luc di chuyén
trong khoang cach xa. N6 c6 thé mang dugc
hang héa ning va cong kénh nhiéu kich ca,
nhung lai cham va c6 chi phi cao hon nhiéu.

Uu nhuoge diém cua xe tai va drone s& bu dép
cho nhau. Nén viéc sir dung két hop doi

drones va xe tai trong bai toan nguoi giao
hang lap lich drone song song véi chi phi toi
thiéu PDSVRP (min-cost Parallel Drone
Scheduling Vehicle Routing Problem) mang
lai hiéu qua dang mong dogi. Doi xe tai va
nhoém drones dugc phdi hop dé giao phat cac
goi hang téi tap hop khach hang, mdi khéach
hang dugc phuc vu mot lan. Xe tai s& thuc
hién nhiém vu trong pham vi mot chuyén di tur
kho hang, qua tat ca cac vi tri khach hang
dugc phan bo va quay lai kho hang. Drones s&
di lai gitta kho hang va khach hang, moi
chuyén di 1a mét lan giao phat. Téng thoi gian
lam viéc cua moi phuong tién (ca xe tai va
drones) khong vuot qua gigi han nhat dinh.
M6 hinh bai toan PDSVRP dugc md ta nhu
trong hinh 1: Puong nét lién bicu thi tuyén xe
tai, duong dut nét biéu thi tuyén drones.

Mic du c6 mot s6 nghién ciu vé viéc giai bai
toan PDSTSP véi chi phi tdi thiéu hay thoi
gian 1am viéc toi thiéu, nhung khong c6
nghién ctru nao da thyc hién 1am téi da hoa
muc tiéu loi nhuan cho bai toan. V&i muc tiéu
loi nhuan cua bai toan giao hang, mdi khach
hang déu dugc xem xét vai mot loi nhuan va
nghién ctu nay nham tao ra dugc ké hoach
thu thap loi nhuan cao nhat trong pham vi
rang budc thoi gian 1am viéc téi da cua xe tai
va drone.

Hinh 1. M6 hinh lap lich cho xe tai va tap drone [9]
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2. XAY DUNG MO HINH TOAN HOC CUA
BAI TOAN

Bai toan PDSTP duoc biéu thi trén do thi c6
huong G={N,E}, tap hop node N={0, 1,..., n,
n+1} c6 node kho hang (node 0) va ban sao
cua n6 (node n+l1) va tap hgp khach hang
C={1, 2..., n}. Tap khach hang chi dung xe
tai C, cC. Nhu vay, dat C. cC/C,la tap
khach hang phu hop vai ca hai phuong thic
giao phat xe tai va drone. Mdi khach hang
i e C s& gan véi loi nhuan p.

CO mot xe tai va mot tap hop m drones (D) cé
kha nang dap (rng cac nhiém vu giao phat tai
kho hang. Khoang cach yéu cau d6i vai xe tai
dé chuyén dich tir node ieCtéi node ieN

V6i (j#) duoc xac dinh bang dij va d’ la
khoang céch bay tir node i téi j cua drone. trén
thuc té drones sé& bay téi bay di giira kho hang
va khach hang, dat d’; = d’gi + d’jo 1a tong
khoang cach bay cua drone dé phuc vy khéc
hang ieC.. Véi cung cach thic do, t; biéu
thi thoi gian tiéu ton bai xe tai dé di lai trén
canh (i, j)ee, va t’; la thoi gian bay phai
tiéu ton khi drone phuc vu khach hang ieC,,
(bao gém thoi gian cho cac hoat dong: bay di
bay vé giita kho hang va khach hang, bbc va
d& g6i hang va thay pin (néu c6) cho drone).

Gia dinh:
= Mot drone chi mang mot g6i mot lan va
phai quay vé kho hang sau mdi lan giao phat.

= Dit liéu dau vao, chang han nhu sé lan lai
va bay twong (ng cua xe tai va drone, dugc
gia dinh 1 tat dinh.

= Stic chd cua xe tai la da 16n dé co thé phuc
vu dugc tit ca khéach hang.

Muc tiéu cta bai toan nay 1a nhim tim dugc
tap hop céc tuyén cho doi hdn hop xe tai va
drone 1am tdi da héa tong loi nhuan c6 duoc
cua tat ca cac phuong tién va lam thoa man

cac rang budc sau day:

= Mbi drone s& phuc vu mot khach hang mot
lan bang cach thuc hién cac chuyén bay tgi
bay lui trong pham vi khoang bay giai han.

= Mbi phuong tién (ca xe tai va drone) sé
phu thudc vao thoi gian 1am viéc t6i da T.

Cac tham sb st dung:

yi: bang 1 néu xe tai di chuyén qua node
i e N, bing 0 néu xe tai khéng qua node i.

Xij: bang 1 néu xe tai di tir node ie N t6i node
i € N, truong hop con lai bang 0.

Zij: bang 1 néu khach hang i€ C. dugc phuc vu
bang drone i e D, truong hop con lai bang 0.
7i: bién lién tuc biéu thi thoi gian xe tai t6i
khach hang ieC.

Bai toan PDSTSP véi lgi nhuan t6i da c6 thé
duoc dién giai nhu sau:

Tbi da hoa

AN 3 1)

ieC ieCp ieD

Rang budc

ZYi"‘ Z ;=1 €eCg 2
ieCr ieD,ieCp
y;=1 Vie{0,n+1} 3)
Z Xoi = (4)
ieN\{O}
Z Xi,n+1 :1 (5)
ieN\{n+1}
> x; =y, VieN\{n+1} (6)
ieN\L}
> x; =Yy, VieN\{0} )

ieN\{i}

Ti+tij STJ.+(1—X“)><(T +tij)
VieN, jeN,i# ]

T.<T 9

n+l —

(8)
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Z 7t <T (10)
ZZ.,.—ZZ.JJV'ED\{} (11)

E{O,l} (12)
X € {0,1} ieN, jeN (13)
Zje{O,l} VieCg, jeD (14)
T e {O,T} VieN (15)

Ham muyc tiéu 1 téi da héa loi nhuan. Rang
buoc 2 dam bao mdi khach hang chi dugc
phuc vu bang 1 xe tai hoac 1 drone. Rang
budc 3 dam bao rang xe tai di qua kho hang
va ban sao caa n6. Rang bugc 4 va 5 yéu cau
xe tai bat dau va két thic tuyén di tai kho
hang. Su duy tri dam bao tuyén chay cua xe
tai dugc thoa mén theo rang budc 6 va 7.
Rang budc 8 biéu thi mdi quan hé gitra bién t
va x. Rang budc nay ciing dam bao rang

khong cd 16 trinh phu nao trén tuyén cua xe tai.

Rang buoc 9, 10 la cac rang buoc thoi gian
lam viéc tdi da cua xe tai va drone. Rang budc
11: drone j phai két thic thoi gian lam viéc
khong cham hon drone j—1. Cudi cing, cac
rang buoc 12, 13, 14 va 15 nhim xac dinh
mién cua céc bién.

3. THUAT TOAN MO PHONG LUYEN KIM
CAl TIEN SA-ILS (Simulated Annealing -
Iterated Local Search)

3.1. Thuat todn M6 phéng luyén kim SA

Thuat toan SA dugc dé xuit nim 1983 boi
Scott Kirkpatrick [7]. Tén goi va y tuong cua
thuat toan bat nguon tir ky thuat luyén kim
trong nganh luyén kim, mot ky thuat sa dung
mot cach khéo 1éo viéc nung nong réi lam
nguoi vat lieu kim loai nhim lam ting kich
thugc va giam nhitng chd khuyét, 18m cua
chung. Nhiét @6 lam cho cac nguyén tir trong

vat liéu tré nén mat lién két, roi khoi vi tri ban
dau caa ching va di chuyén ngau nhién vao
nhitng noi ¢6 nang lugng cao hon; viéc lam
nguoi s€ lam tang kha nang nhan dugc mot
trang thai c6 noi nang thap hon so véi ban dau.
Luu d6 thuat toan nhu sau:

BEGIN

L4y ngAu nhién theo
nhiét d6 hién tai

Yes

Thay thé bing giai
phap mai

Con giai
phép tot hon
khong?

Pat duoc
muc thir

l Yes

Giam nhiét 6 xudng
murc danh nghia

Pat can
nhiét do
dudi

Hinh 2. Lwu d6 giai thuat SA
Cac budc nhu sau:
Buéc 1: Khai tao bo dém i = 0, nhiét do ban
dau To, trang thai ban dau x

Budc 2: (Qua trinh Metropolis TPM): Tao
trang thai x” theo co ché nhiéu loan.

Budge 3: Néu thoa man bude 2, hé théng dat
trang thai can bang thi chuyén sang budc 4,
nguoc lai thi quay vé buéc 2.
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Budc 4: Qua trinh giam nhiét do dé hé thdng
dat trang thai can bang
Budc 5: Qua trinh hoi tu: xac dinh nhiét do tai
trang thai can bang va cho két qua nghiém,
nguoc lai tang i = i+1 va quay budc 2.
3.2. Thuat toan M6 phéng luyén kim cai
tién SA-ILS
Dé giai bai toan PDSTSP tbi da lgi nhuan tac
gia cai tién thuat toan SA bang cach bo sung
thém bugc tim kiém cuc bo ILS (lterated
Local Search) nham khic phuc nhuoc diém
khong thoat dugc diém téi wu cuc bd cua thuat
toan SA tim dén diém téi wu toan cuc cua bai
toan.
Goi A la sai sb cua ham muc tiéu gitta cach
giai mai va cach giai hién co, va T la nhiét do
hién tai. To la nhiét 3o khoi tao cua T. Nhiét
d6 T giam trong qué trinh tim kiém théng qua
quy trinh 1am mat duoc kiém soat bai hé s6 o.
A
eT 14 x&c xuat gidi han cho viéc chap nhan
cach giai mai.
Thuat toan SA-ILS dé& xuat duoc trinh bay
trong Thuat toan 1.

Thuat toan 1. Thuat todn SA-ILS
X < bestInsertion(@);
Xposr € X5
T<«T;
d<«1;
iter < 0;
while iter < maxiter do
iter < iter + 1;
X «—perturbation(X, d);

X'« localSearch(X");

A « profit(X') - profit(X);

iﬂ'd < dmax then
d<«d+1;

A

if rand(0,1) < €7 then

X< X;
if profit(X) > profit(Xbest) then

Kpest <X,
o d<«1;
T« aXT,
Return  Xpest

Ham bestlInsertion(X) str dung thuat toan tham
lam[6] dé xay dung cach giai tir diém xuat
phat (X # 0) . Trudc hét ham nay s& chén céc
node sir dung drone theo mot trat tu giam dan
P
o

vé muc loi nhuan trén chi phi thoi gian

Quy trinh nay duoc lap lai véi tat ca cac drone.
Khéach hang con lai sau d6 dugc dugc chén
vao tuyén xe tai dé toi da hoa loi nhuan. Thuat
toan dung lai khi khdong c6 thém viéc chen
nao co thé xay ra. Loi nhuan theo céng thuc
(1) mdi lan chén c6 thé dugc danh gia theo
thoi gian khong doi.

Co ché nhiéu loan

Nhim tim ra phuong an t6t nhit, co ché
nhiéu loan dugc ap dung thong qua ham
perturbation(X,d), nhu dugc mo ta trong thuat
toan 2.

Thuat toan 2. Perturbation

Input: X. d
p* randInt(1,d);
X' T randomRemove (X, p);
X' 7 localSearch(X');
X' 7 bestlnsertion(X");
return X'

Trudc hét s& tach sé luong (dwoc tao ra ngau
nhién gitra 1 va d) khach hang khoi cach giai
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hién tai X va chay toan tir localSearch(X”)
dé tim giai phap tét nhit cho nhoém khéch
hang nay. Sau do, pha tai 1ap duogc xu ly théng
qua ham bestlInsertion() nham tao ra 16 trinh
giao hang c6 loi nhuan tét nhat tai thoi diém
hién tai.

Tai mdi lan lap cua phuong phap ILS (tim
kiém cuc bo lap lai), quy trinh perturbation()
duoc st dung voi d 1a sé lwong khach hang
duogc tach ra. d dugc khoi tao 1a 1 va tang 1
cho mdi lan tim kiém ma khong c6 cai thién
nao cho dén khi dat duoc dmax. Khi cach giai
t6t nhat duoc tim thay, quy trinh ILS dung lai
cho nhom khach hang nay va d sé duoc tai
khoi tao bang 1 cho nhém khach hang duoc
tach ra tiép theo.

Nham thuc té hda cac cach giai, trong khoang
thoi gian goi bestInsertion(), nhiéu s& duogc
cdng vao cach tinh toan lgi nhuan trén chi phi.
Loi nhuan trén chi phi sau khi cong nhiéu
nhu sau:

. +—MaX. P
poc, = _PEMaGP +r (16)
cost; +max; p,
Vsi r~N(0,1) (17)

Quy trinh tim kiém cuc bo (ILS).

Hai vung lan can sau day duoc st dung trong
ham tim kiém cuc bo:

Hoan ddi: s& trao dbi sy phan giao cho hai
phuong ti¢n.

Di chuyén: tach khach hang khoi phuong tién
hién tai cua n6 va phan giao no téi mot
phuong tién Khac.

4. KET QUA THi NGHIEM

Chung t6i str dung thuat toan SA va SA-ILS ¢
trén dé giai cac truong hop thi nghiém véi sé
lugng khach hang ne{10,30}; thoi gian lam
viéc téi da Te{0,5;1} va kich ¢ cua doi
drone me{1,3,5}. M6 hinh nay dugc thuc
hién trén nén C++ thong qua thu vién IBM
ILOG CPLEX 12.10 Concert va chay trén
may macOS 11.1 véi b xu ly 2,3 GHz
Dual-Core Intel Core i5. Gigi han thoi gian
cia mdi truong hop duge dat 1a 30 phut.
Ching t6i da thyuc hién phép suy nghiém SA
va SA-ILS vai cung mot dang thice. M6 hinh
dat ra 10-khach hang va 30-khach hang; cac
thong sé dat ra: maxlter dugc thiét lap véi
25000 lan Iap; nhiét do ban dau Ty duoc dat 1a
—maxProfit+In(0.5); dmax duoc dat 1a 10 va hé
s6 kiém soat nhiét do « duge dit la 0,99975.
Phép suy nghiém duoc chay 10 lan va muc
tiéu tét nhat va muc tiéu trung binh s& duoc
ghi chép. So sanh chi tiét co thé thiy trong
bang 1 va bang 2, bang 3, bang 4.

Bang 1. Phwong phap SA va SA-ILS cac trwong hop 10-khach hang, T=0.5

T=0.5.
Instance SA Best SA-1LS
Profit R.Gap% Avg Time Gap%

10-c-c-0 43.9503 0.00 43.9503 43.9503 0.09 0.00
10-c-c-l 46.0901 0.00 46.0901 46.0901 0.08 0.00
10-c-c-2 28 9319 0.00 28.9319 28.9319 0.08 0.00
10-c-e-0 20.1762 0.00 20.1762 20.1762 0.07 0.00
10-c-e-l 7.02177 0.00 7.02177 7.02177 0.10 0.00
10-c-e-2 33.9582 0.00 33.9582 33.9582 0.14 0.00
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T=05.

Instance SA Best SA-1LS
Profit R.Gap% Avg Time Gap%
10-c-r-0 53 5087 0.00 53.5067 53.5067 0.16 0.00
10-c-r-l 35.1715 0.00 35.1745 35.1715 0.09 0.00
10-c-r-2 26.5277 0.00 26.5277 26.5277 0.10 0.00
10-r-c-0 33.4198 OS 0.00 33.4198 33.119s 0.12 0.00
10-r-c-| 52.9405 0.00 52.9405 52.9405 0.24 0.00
10-r-c-2 33.5392 0.00 33.5392 33.5392 0.16 0.00
10-r-e-0 22 7788 0.00 22.7786 22.7786 0.08 0.00
10-r-e-l 16.793 0.00 16.793 16.793 0.07 0.00
10-r-e-2 14.5689 0.00 14.5689 14.5689 0.11 0.00
10-r-r-0 27.0319 0.00 27.0319 27.0319 0.07 0.00
10-r-r-I 29.091 0.00 29.091 29.091 0.09 0.00
10-r-r-2 20.1295 0.00 20.1295 20.1295 0.06 0.00
Avg 22.6105 0.0000 30.3128 28.4559 0.11 0.00

Bang 2. Phwong phap SA va SA-ILS cac trwong hop 10-khach hang, T=1
T=1
Instance SA SA-ILS
Profit R.Gap% Best Avg Time Gap%

10-c-c-0 60.5285 0.00 60.5285 60.5285 0.18 0.00
10-c-c-I 60.5285 0.00 60.5285 60.5285 0.15 0.00
10-c-c-2 54.1568 0.00 54.1568 54.1569 0.23 0.00
10-c-e-0 53.5067 0.00 53.5067 53.5067 0.22 0.00
10-c-e-1 30.3665 0.00 30.3665 30.3665 0.10 0.00
10-c-e-2 50.5364 0.00 50.5364 50.5364 0.15 0.00
10-c-r-0 60.5285 0.00 60.5285 60.5285 0.14 0.00
10-c-r-1 53.5067 0.00 53.5067 53.5067 0.11 0.00
10-c-r-2 60.5285 0.00 00 5285 60.5285 0.13 0.00
10-r-c-0 60.5285 000 60.5285 60.5285 0.13 0.00
10-r-c-I 52.9405 0.00 52.9405 52.9405 0.13 000
10-r-c-2 52.5113 0.00 52.5113 52.5113 0.12 0.00
10-r-e-0 37.3475 0.00 37.3475 37.3475 0.10 0.00
10-r-e-l 39.0133 0.00 39.0133 39.0133 0.10 0.00
10-r-e-2 24.9903 0.00 24.9903 21.9903 0.08 0.00
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T=1
Instance SA SA-ILS
Profit R.Gap% Best Avg Time Gap%

10-r-r-0 36.5883 0.00 36.5883 36.5883 0.09 0.00
10-r-r-1 15.2771 0.00 152771 45.2771 0.09 0.00
10-r-r-2 26.5174 0.00 26.5174 26.5174 0.07 0.00

Avg 46.1056 0.0000 41.8942 46.3840 0.13 0.00

Bang 3. Phwong phap SA va SA-ILS cac trwong hop 30-khach hang, T=0.5
T=05
Instance SA Best SA-1LS
Profit R.Gap% Avg Time Gap%

30-c-c-0 34.1299 288.06 34.1299 34.1299 0.13 0.00
30-c-c-l 95.0054 25.93 96.5282 96.5282 0.33 -1.58
30-c-c-2 89.0257 25.11 89.0257 89.0257 0.45 0.00
30-c-c-0 26.7939 300.82 28.698 28.698 0.15 -6.63
30-c-e-1 38.282 233.47 38.6051 38.6651 0.24 -0.84
30-c-e-2 60.6913 159.38 60.6913 60.6913 0.22 0.00
30-c-r-0 49.4799 177.53 51.8841 51.8841 0.20 -4.63
30-c-r-l 60.5002 151.93 60.5003 60.5002 0.30 0.00
30-c-r-2 53.1642 98.51 53.1642 53.1642 0.27 0.00
30-r-c-0 42.3231 0.00 42.3231 42.3231 0.24 0.00
30-r-c-l 86.3708 54.19 88.0827 88.0827 0.48 -1.94
30-r-c-2 60.4699 141.36 60.4699 60.4698 0.27 0.00
30-r-e-0 63.8935 105.45 63.8935 63.8935 0.24 0.00
30-r-e-1 41.6073 184.04 41.6073 41.6073 0.20 0.00
30-r-e-2 61.4658 89.07 61.4658 61.4658 0.28 0.00
30-r-r-0 52.3789 102.69 52.3789 52.3789 0.26 0.00
30-r-r-1 49.1944 202.67 49.1944 49,1944 0.29 0.00
30-r-r-2 57.8256 171.27 57.8256 57.8256 0.25 0.00

Avg. 56.8112 138.1317 57.2482 57.2515 0.27 -0.87
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Bang 4. Phwong phap SA va SA-ILS cac trwong hop 30-khach hang, T=1

T=1

Instance SA SA-ILS
Profit R.Gap% Best Avg. Time Gap%
30-c-c-0 129.648 24.61 129.648 129.648 0.58 0.00
30-c-c-l 143.496 12.59 151.414 151.413 0.53 -5.23
30-c-c-2 133.244 21.25 140.102 140.102 0.59 -4.90
30-c-e-0 67.6403 138.85 72.803 72.803 0.28 -7.09
30-c-e-1 112.118 13.86 116.292 114.929 0.46 -3.59
30-c-e-2 98.8922 63.37 98.8922 98.8922 0.30 0.00
30-c-r-0 122.144 32.27 126.756 126.756 0.60 -3.64
30-c-r-l 133.621 20.91 134.973 134.973 0.62 -1.00
30-c-r-2 117-721 37.24 122.855 122.855 0-56 -4.18
30-r-c-0 100.167 61.29 103.912 103.912 0.39 -3.00
30-r-c-1 137,505 17.49 139.909 139.909 0.60 -1.72
30-r-c-2 113.318 97.44 116.112 116.112 0.51 -2.41
30-r-c-0 81.8263 97,44 81.8263 81.8263 0.40 0.00
30-r-e-1 93.0449 73.63 102.041 102.041 0.40 -8.82
30-r-e-2 102.714 57.29 102.714 102.714 0.32 0.00
30-r-r-0 81.6401 97.89 88.2174 88.2174 0.32 -7.46
30-r-r-1 114.088 41,61 120.769 120.769 0.42 -5.53
30-r-r-2 90.3602 78.79 90.7372 90.7372 0.32 -0.42
Avg. 7734.6090 47.1539 113.3318 113.2561 0.4244 -3.28

Trong khi SA hi¢u qua véi nhitng md hinh ¢ 5 KET LUAN

quy md nho, viéc tim dugc cach giai tdi wu
truong hop quy mé I6n thuong khéng chic
chan. SA-ILS hiéu qua ddi voi ca md hinh sé
lugng khach hang nho va lon. Tu bang 1, 2, 3,
4, ta thay: d6i véi truong hop 10 khach hang
ca hai thuat toan SA va SA-ILS déu tim duoc
két qua twong dong. Nhung khi sé lugng
khach hang tang 1én 30, thuat toan SA-ILS co
nhiéu truong hop loi nhuan tim duoc cao hon
dang ké (cac truong hop in dam trong bang).
Viéc thay thé cac phuong phap truyén théng
bang sir dung SA-ILS cho thay hiéu qua rd rét
trong viéc dem lai 1oi giai t6t cho bai toan
trién khai hé théng giao hang théng minh két
hop xe tai va drone.

Trong b&o céo nay, tac gia da giai quyét van
dé t6i da hoa loi nhuan cho bai toan ngudi
giao hang lap lich drone song song véi viéc dé
Xuit ding phuong phap SA-ILS.

Khi st dung phép suy nghiém nay dé giai
nhing truong hop I6n hon, da dat dugc nhiing
cach giai c6 chat lugng nhit quéan véi thoi
gian tinh toan rat ngin (tac gia da thir nghiém
véi truong hop tap 400-khach hang, thoi gian
tinh toan chi mat 30 giay).

Véi két qua nay, ching t6i hi vong céc giai
thuat toi wu nay co thé &p dung dé tinh toan
cac khia canh khac cua bai toan lap lich drone
song song.

80

TAP CHi KHOA HOC & CONG NGHE . SO 41 - 2023



KHOA HOC & CONG NGHE

(1]

(2]

(3]

(4]

(5]

(6]

(7]

(8]

TAI LIEU THAM KHAO

Murray, C.C. and Chu, A.G. "The flying sidekick traveling salesman problem: Optimization of drone-assisted
parcel delivery". Transportation Research Part C: Emerging Technologies, 54:86-109, (2015).

Mathew, N., Smith, S.L., & Waslander, S.L. "Planning paths for package delivery in heterogeneous multirobot
teams". IEEE Transactions on Automation Science and Engineering, 12, 1298-1308, (2015).

Ha, Q.M., Deuville, Y., Pham, Q.D., and Ha, M.H. "On the min-cost traveling salesman problem with drone".
Transportation Research Part C: Emerging Technologies, 86:597-621, (2018).

Aline Karak and Khaled Abdelghany: "The hybrid vehicle-drone routing problem for pick-up and delivery
services". Transportation Research Part C: Emerging Technologies, 102:427 — 449. ISSN 0968-090X, (2019).

Mbiadou Saleu, R.G., Deroussi, L., Feillet, D., Grangeon, N., and Quilliot, A. "An iterative two-step heuristic for
the parallel drone scheduling traveling salesman problem". Networks, 72(4):459-474, (2018).

S. Kirkpatrick, C.D. Gelatto, and M.P. Vecchi, “Optimization by Simulated Annealing” Science, vol. 220, pp.
671-680, May 1983

V. Cerny, “Thermodynamical Approach to The Traveling Salesman Problem: An Efficient Simulated
Algorithm”!. Optim. Theory Applicat., vol. 45, no. 1, pp. 41-51, 1985.

Minh Anh Nguyen, Giang Thi-Huong Dang, Minh Hoang Ha, Minh-Trien Pham, "The min-cost parallel drone
scheduling vehicle routing problem ", European Journal of Operational Research, 2021.

Thong tin lién hé:  DPang Thi Hwong Giang

Dbién thoai: 0912506182 - Email: dthgiang@uneti.edu.vn
Khoa Dién tir, Truong Dai hoc Kinh té - Ky thuat Cong nghiép.

TAP CHi KHOA HOC & CONG NGHE . SO 41 - 2023 81



KINH TE - XA HOI

MUC PO TAC PONG CUA CAC LOAI HANG RAO PHI THUE

PEN XUAT KHAU NONG SAN CUA VIET NAM HIEN NAY
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Trong giai doan vira qua, kinh té thé gi¢i da va dang phai dbi mat véi nhirng thach thire vo
cung 1&n tlr sw tréi day ctia chinh sach bdo ho thwong mai. Cac hang rao phi thué da chirng
t6 ching 1a nhirng cong cu hiru hiéu dé cac qubc gia thuc hién chinh sach bao hd cia minh.
Diéu nay da va dang gay ra nhirng tac dong to I&n dén tién trinh toan cau hoa, gidm tinh
canh tranh lanh manh trong thwong mai toan cau. Trong béi canh d6, xuat khdu hang néng
san cla Viét Nam ciing bi anh hwéng rat I&n béi cac hang rao phi thué clia cac nwéc nhap
khau. Bai viét nay danh gia thwc trang xuat khdu hang néng san va thwc trang tac dong cta
cac loai hang rao phi thué dén phat trién xuat khdu hang néng san cla Viét Nam trong giai
doan 2017-2021, tr d6 dé& xuat gidi phap nham phat trién xuét khau hang néng san Viét
Nam giai doan 2022 - 2030.

Bao hd thwong mai, hang rao phi thué, xuat khau néng san.

In the past period, the world economy has been facing enormous challenges from the rise of
trade protectionism. Non-tariff barriers have proven to be effective tools for countries to
implement their protectionist policies. This has been causing great impacts on the
globalization process, reducing the healthy competition in global trade. In that context,
Vietnam's agricultural exports are also greatly affected by non-tariff barriers of importing
countries. This article assesses the current situation of agricultural exports and the impact of
non-tariff barriers on the development of Vietham's agricultural exports in the period
2017-2021, thereby proposing solutions to develop the country's agricultural products.
Export development of Vietnamese agricultural products in the period of 2022 - 2030.

Trade protection, non-tariff barrier, agricultural product export.

1. GIOI THIEU

Viét Nam 1a mot nude ¢6 nhing loi thé nhat
dinh trong xuat khau néng san. Trong sudt
nhiéu nam gia tri Xuat khau ndng san cua Viét
Nam d3 déng gop 16n vao kim ngach xuat
khau cung cua ca nudc.

Tuy nhién trong giai doan vira qua, tinh hinh
kinh té, chinh tri thé gisi tiép tuc ¢ nhiéu
bién dong va dién bién phuc tap. Chién tranh
Nga - Ucraina, dai dich Covid-19, da khién

ngay cang nhiéu quéc gia quay tré lai chinh
sach bao ho ddi véi hang ndng san, dung nén
c4c rao can thwong mai khac nhau dé bao vé
nén san Xuit trong nudc. Do do, trong boi
canh bao h¢ thuong mai c6 xu hudng gia tang
trong thoi gian t6i, ndng san xuat khau cua
Viét Nam can chuén bi, nang cao nang lyc
trong nudc dé tng pho hiéu qua véi nhitng tac
dong tiéu cyc tir cac dién bién cua thuong mai
qudc té.

Trén co s& xem xét thyc trang xuat khau néng
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san cua Viét Nam va thuc trang &p dung céc
hang rao phi thué & mot sb thi truong xuat
khau ndng san chinh caa Viét Nam, nghién
ctru dua ra cac dé xuat nham phét trién xut
khau hang néng san Viét Nam dudi tic dong
cua cac hang rao phi thué.

2. CO SO LY LUAN VE TAC PONG CUA
CAC HANG RAO PHI THUE DPEN XUAT
KHAU NONG SAN

2.1. Khai niém va néi dung cua hang rao
phi thué

Hang rao phi thué quan hay rao can phi thué
quan (tiéng Anh: Non-Tariff Barriers, viét tat
NTBs) dugc coi nhu 1a mot cong cu thuong
mai c6 chirc nang bao ho va quan 1y dé kiém
soat va can tro su luu thong tu do thuwong mai
qudc té. Tuy nhién, cho dén nay van chua c6
mot dinh nghia théng nhat vé hang rao phi
thué quan do tinh chat da dang, phirc tap va
rat kho luong hoa cua nd. Mai to chuc, nha
nghién cuau lai dua ra mdt cach dinh nghia
riéng vé rao can phi thué quan dya trén nhan
thire, quan diém va céch tiép can riéng cua ho.
Duéi day 1a mot s6 dinh nghia vé hang rao phi
thué quan cua cac hoc gia:

Theo Deardorff va Stern (1998) dinh nghia:
Hang rao phi thué quan 1a bat ky bién phap
hay hanh dong nao cuaa Chinh phua khéng phai
la thué quan 1am can tré hang nhap khau vao
mot quéc gia va co phan biét ddi xt chéng lai
hang nhap khau nhung khong ap dung véi cac
lyc Iwong san xuat hoic phan phdi trong nudc.

Theo Keith va John (2000) x&y dung dinh
nghia hang rao phi thué quan dua trén céc
muc tiéu chinh sach hop phap dbi véi mot sb
bién phap phi thué quan, bao gém céc rao can
k¥ thuat, dé tao thuan lgi cho san xuét va trao
d6i, 1am giam chi phi giao dich, dam bao chét
luong va cung cap hang héa cong. Clng mot
lic, cac bién phap nay cé thé duoc str dung

nhu mdt ¢éng cu bao vé san xuét trong nudc
va cing duoc s dung dé phan biét ddi xu
chdng lai hang nhap khau, véi chi phi tuan tha
c4c yéu cau k¥ thuat cao hon ddi véi cac nha
san Xuat nudc Ngoai.

Dua trén thyc tién, UNCTAD (Hoi nghi Lién
hop quéc vé thuong mai va phat trién) (2009)
da thong nhat khai niém vé hang rao phi thué
quan trong d6 nhan manh: Hang rao phi thué
quan la cac bién phap chinh sach ngoai thué
quan thong thuong, cé thé c6 tac dong kinh té
dén thuong mai qudc té hang héa bing viéc
thay d6i khéi lwong, hoac gia ca, hoic ca hai.

T6m lai, c6 nhiéu dinh nghia vé hang rao phi
thué quan, tuy nhién céc nghién ctru déu nhan
manh dén muc dich phan biét ddi xa nham
muc dich bao ho san xuat trong nudc. Chinh
Vi vay, ta c6 thé c6 thé hiéu: Hang rao phi thué
quan la bat ky bién phap nao, khong phai la
thué quan ma sir dung cac bién phép k¥ thuat
va C&c bién phap phi ky thuat lam can tro
hang hda nhap khau va mét quéc gia va bao
V¢ nguoi tiéu dung trong nudc.

Cac chinh sach vé phi thué quan cha yéu duoc
st dung bao gom: Céc bién phap vé hang rao
ky thuat TBT va SPS; cac bién phap phong vé
thuong mai (chéng ban pha gi4, chdng trg cap,
tur V&) Vva c4c bién phéap lién quan dén quy tac
Xuit xu, bao ho quyén so hitu tri tué... Doi
v6i hang ndng san, sir dung pho bién nhat van
la cac bién phap vé hang rao ky thuat va
phong vé thuong mai.

2.2. Tac déng cua nhivng hang rao phi thué
dén xuat khau néng san

Nong san la mot trong nhitng nhom mat hang
chiu nhiéu cac hang rao phi thué boi cac quéc
gia nhap khau. Hang rao phi thué cua nudc
nhap khau ciing dem lai nhitng tac dong tich
cuc va tiéu cuc cho cac doanh nghiép xuat
khau.
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O khia canh tich cuc, doi héi cac doanh
nghiép san xuat/hd néng dan phai thay ddi tu
duy dé tuan thu, dap tng céc yéu cau phi thué
va canh tranh bang chit luong. Cac doanh
nghiép/hd nbéng dan s& co co hoi dé thay doi
cach thic canh tac, nudi trong truyén thong,
dau tu khoa hoc cong nghé dé nang cao ning
luc caa minh. Bén canh do, cac chinh sach phi
thué quan ciing thac day viéc ting cuong mé
rong lién két gitra cac doanh nghiép cta nudc
xuat khau va su chuyén dich co ciu mat hang,
co cau thi trudng xuat khau caa doanh nghiép.

Ngoai tac dong tich cuc thi viéc su dung cac
bién phap bao ho phi thué quan ciing s& dua
dén nhimg tac dong tieu cuc khdng nho Véi
doanh nghiép san xuat, kinh doanh xuat khau.
Cu thé: Thir nhat, tac dong tir su khdng chéc
chan va khéng minh bach (so véi thué quan)
ciia cac rao can phi thué. Tha hai, tic dong
dén quy mé thuong mai, dén gia ca va phuc
loi ciia doanh nghiép san xuat, xuat khau néng
san. Thtr ba, tac dong lam giam nang lyc va
loi thé canh tranh cua hang néng san xuit
khau. Thu tu, tic dong dén chi phi thuong mai,
hoat dong xuat khau nong san cua doanh
nghiép va dong chay thwong mai. Cudi cung,
khi cuong do ap dat bao ho thuwong mai ngay
gia ting, nudc nhap khau ciing ting cudng sir
dung cac bién phap phong vé thuong mai
(chéng ban pha gia, chéng tro cap, bién phap
tu vé), doanh nghiép ciia nudc xuat khau co
thé phai d6i mat véi cac vu diéu tra.

3. THPC TRANG TAC DPONG CUA CAC
HANG RAO PHI THUE DEN XUAT KHAU
NONG SAN VIET NAM

3.1. Thwc trang 4p dung cac hang rao phi
thué tai mat sé thi trwong xuat khau néng
san chinh cua Viét Nam

= Thuec trang ap dung cac hang rao phi thué
trén thé gidi

Theo théng ké cua WTO, tinh dén hét nam

2021, c4c bién phap lién quan dén vé sinh
dich t& (SPS) va hang rao ky thuat (TBT)
duoc st dung véi s6 luong nhiéu hon dang ké
S0 VGi c4c bién phap khac nhu chdng ban phéa
gia (AD) chdng trg cap (CV)...
Bang 1. Cac bién phap phi thué
dwoc tinh den het nam 2021

SPS | TBT AD cv
Thong bdo | 18569 | 29047 | 471 81
Cé higuluc | 3496 | 3431 | 1972 | 235

SG SSG QR TQ
Thong bédo | 50 0 0 0
Céhiguluc | 71 652 | 1636 | 1274

Nguon: http://i-tip.wto.org/

Cac bién phép phi thué dugc ban hang ciing
nhu con hiéu luc dugc ban hang bai cac nudc
WTO déu c¢6 xu hudng ting trong giai doan
2018-2021. Cu thé céc bién phap TBT tang tir
2041 (nam 2018) Ién 2360 (nam 2021); cac
bién phap SPS tang tir 1316 (nam 2018) 1én
1515 (nam 2020) va giam con 1265 (nam
2021).

Bang 2. S6 lwong céc bién phéap phi thué
dworc str dung béi cac nwéc WTO giai doan 2018-2021

SPS TBT AD
Nim | Ban Con Ban C_on Ban Con
hanh hiéu hanh hiéu hanh hiéu
luc luc an luc
2018 | 1316 | 3 | 2041|2018 | 1316 | 3
2019 | 1224 | 0 |1986 (2019|1224 | O
2020 | 1515 | 0O |1972|2020|1515| O
2021 | 1265 | 0 | 2360|2021 |1265| O

CVv SG QR
Nam | Ban an Ban an Ban C,Of‘
N hiéu | | . hiéu R hiéu

hanh hanh hanh
luc luc luc
2018 | 50 16 7 10 1 0
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2019 | 35 34 38 21 0 0
2020 0 0 20 13 0 0
Nguon: http://i-tip.wto.org/

= Thyc trang 4p dung cac hang rao phi thué
& mét sé thi trirong xudt khdu ndng sdan chinh
cua Viét Nam

Hién nay, My la thi truong dbi tac thuong mai
I6n cua Viét Nam, va dong thoi ciing 1a quéc
gia str dung da dang nhat cac bién phap phi
thué. Tinh dén hét nam 2021, My da sir dung
2015 bién phép TBT, chiém 6,2% tong sb bién
phap TBT duoc cac thanh vién WTO st dung.
Tuong Gng cua bién phap SPS la 3.290 va
145,9 %. My ciing dang ap dung nhiéu bién
phép chéng ban pha gia (AD), chiém téi
20,7% tong s6 bién phap chéng ban phé gia
&p dung trén toan thé gidi. My ciing 1a nudc
c6 s6 lugng bién phap tu vé dic biét (SSG)
nhiéu, chiém 76,07% tong sé bién phap nay
trén toan thé gidi. V& cac bién phép tu vé
(SG); bién phéap tu vé dac biét (SSG); bién
phap han ché s6 lugng (QR) va bién phép han
ngach thué quan (TQ) hién khong ghi nhan
bién phap méi ma My &p dung.

Tinh dén hét nam 2021, s6 bién phap SPS ma
EU d4 sir dung chiém 4,3% tong s bién phép
SPS dugc &p dung boi cac nudc thanh vién
WTO. Sb liéu twong tng véi bién phap TBT
ma EU &p dung 1a 4,5%. Cac bién phap chdng
ban pha (AD), bién phap chdng trg cip (CV)
va bién phép tu vé dac biét (SSG) co ty lé
gitra s6 bién phap EU 4p dung so vai tong sb
bién phap dugc &p dung boi cac nudc thanh
vién WTO lan luot 12 5,9%, 8,2% va 10,89%.

Trung Qudc la mét trong nhiing qudc gia
Chau A st dung cac bién phap phi thué quan
nhidu hon cic nuéc con lai. Tinh dén
31/12/2021, s6 bién phap SPS va TBT ma
Trung Qudc &p dung chiém 6,26% va 5,05%
t6ng sé bién phap SPS va TBT duoc &p dung

boi cac nude thanh vién WTO. Mot bién phap
phi thué quan khac duoc Trung Quéc ap dung
nhiéu 1a bién phap chéng ban pha gia (AD)
v6i 123 bién phép. Con cac bién phap chong
trg cap (CV), bién phap tu vé (SG), bién phép
tu vé dac biét (SSG) va bién phap han ngach
thué quan (TQ) méi dwoc Trung Qudc sir
dung it hoac chua sur dung.

Bang 3. S6 lwong cac bién phap phi thué quan dwoc
strdung b&i My, EU va Trung Qudc tinh dén hét nam

2021
Nudée/khu Cac bign 332,‘3 phi thue

e SPS | TBT | AD | CV

My 3290 | 2015 | 505 | 179
EU 952 | 1464 | 144 | 26
Trung Quéc | 1382 | 1641 | 123 | 11
SG | SSG | QR | TQ

My 3 496 | 59 52
EU 0 71 | 18 | 87
Trung Quéc | 1 0 | 42 | 10

Nguén: http://i-tip.wto.org/

Tai thi truong M, nong san nhap khau chiu
su kiém soat chat ché caa nhiéu quy dinh luat
khac nhau nhu Pao luat Bao vé thuc vat
(PPA); DPao luat Hién dai hda an toan thuc
phiam (FSMA); Pao luat Bao vé chat luong
thyc pham (FQPA) va mét sé quy dinh khac.
Céac quy dinh luat nay duoc thuc thi bai hé
thdng cac co quan cip lién bang nhu Cuc
Quan ly dugc pham va thuc pham (FDA), Co
quan Bao vé mdi trudng M§ (EPA) va hai don
vi truc thuoc Bo Nong nghiép My (USDA) la
Co quan Kiém dich va An toan thyc pham My
(FSIS) va S¢ Kiém dich dong thuc vat My
(APHIS) bén canh d6 1a cac co quan cap tiéu
bang.

Tai EU, nong san nhap khau phai tuan tha cac
tiéu chuan vé chat luong cia EU. Céc 16 hang
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ndng san tuoi nhap Khau tir cic nudc ngoai
khdi EU theo tiéu chuan EC can phai c6 Gidy
ching nhan dat tiéu chuan (Certificate of
conformity). Quy dinh vé nhan méc hang thuc
pham nhap khau dugc EU thé hién tai Quy
dinh s 1169/2011 vé “Cung cip thong tin
thuc phdm cho ngudi tiéu dung”. Ddi véi trai
CAy Va rau qua can quan tam dén Quy dinh s6
543/2011 vé “Nhimg quy dinh chi tiét thuc thi
Quy dinh sé 1234/2007 cua EU Vvé tréi cay,
rau qua va nganh trai cay, rau qua da qua ché
bién”.

Trung Quéc dua ra cac quy chuan ky thuat va
cac thu tuc danh gia sy phl hop duge diéu
chinh bai nhiéu luat va quy dinh khéac nhau,
bao gébm: Luat tiéu chuan; Luat vé& chat lwong
va an toan san pham ndng nghiép; Luat vé
chét lwong san pham; Luat vé bao ho quyén
va loi ich caa nguoi tiéu dung. Doi véi quy
dinh vé nhan mac, Trung Qudc quy dinh tat ca
cac san pham nhap khau ban & thj trudng nay
phai ¢6 nhén tiéng Trung Quéc, thé hién rd
loai thyc pham, thuong hiéu, dia chi caa nha
san Xuat, nugc xuat x, thanh phan, ngay ché
bién va ngay hét han. Ngoai mot sé quy dinh
theo thdng 1& quéc té, gan day Trung Qudc
cling dwa ra mot s6 yéu cau riéng biét, siét
chat viéc thyc thi cac quy dinh da ban hanh
trudc day dbi véi noéng thiy san nhap khau.
Cu thé, chi dinh cira khau nhap khau, bao gom
cra khau duong bo, hang khong va dudng
thiry ddi véi cac mat hang cu thé nhu trai cy,
thary san, luong thyc... hay t6 chac thuc hién
nghiém céc bién phap quan Iy chat luong, truy
Xuit nguodn gbc ddi voi ndng thuy san nhap
khau tir nude ngoai, trong d6 co Viét Nam.

3.2. Thwc trang tac dong cua cac hang rao
phi thué dén xuéat khau ndng san cuaa Viét
Nam

= Thyc trang xudt khau néng san Viét Nam

Theo théng ké tir trang web Trademap.org,

trong giai doan 2017-2021, do bi anh hudong
béi dai dich Covid-19, da kim ham téc do
tang truong xuat khau caa mat hang ndng san
Viét Nam. Sé liéu cho thiy trong cic nim
2019 va 2020, téc do ting truong la khdng
dang ké, kim ngach lan luot 1 20,16 va 20,34
ty USD. Tuy nhién cho dén nam 2021, khi dai
dich da budc dau dugc khdng ché, kim ngach
xuat khau néng san cua Viét Nam da dat mirc
tang truong 11,2%. Dong gop ty trong 1on
trong kim ngach xuit khau hang néng san cua
Viét Nam la cadc mat hang chu luc nhu gao, ca
phé, hang rau qua, hat diéu, che, cao su, hat
tidu, san va cac san pham tir san...

Nam 2021, Trung Qudc 14 thi trudng chiém
thi phan I6n nhat véi kim ngach xuat khau
nong san dat khoang 5,3 ty USD, tang khoang
13,4% so Vvoéi trudc, chiém 23,5% thi phan
xuat khau nong san Viét Nam. Tiép dén la 2
thi truong My va EU trong nam 2021 kim
ngach xuat khau vao khoang 3,1 ty USD va
3,02 ty USD.

Bang 4. Kim ngach xuét khau néng san Viét Nam
giai doan tir 2017-2021

Don vi: Ty USD

Nudc/Khu | Nam | Nam | Nam | Nam | Nam
vuc 2017 | 2018 | 2019 | 2020 | 2021
Thégiéi | 21,14| 20,8 | 20,16| 20,35| 22,63
Trung 586 | 566 | 512 | 4,68 | 531
Quoc

My 276 | 2,73 | 2.46 | 2,85 | 3,15
EUQ7) |31 |299 282 |2,74 |302

Nguon: Trademap.org

» Thyc trang nhitng tac dong cua hang rao
phi thué @én xudat khau néng sdan Viét Nam

Bai viét nay sir dung két qua diéu tra so cap tur
viéc khao séat bang bang hoi. Bang hoi dugc
thiét ké cho cac nhém doanh nghiép cd hoat
dong xuat khau hang néng san cua Viét Nam
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& khu vyc Mién Bic. Viéc phat phiéu hoi
duoc hd trg bai cong ty Tiép van Lién minh
Viét Nam, thyc hién tir thang 10/2022 dén
12/2022. Céac céau hoi tap trung vao viéc danh
gia tic dong cua cac hang rao phi thué dén
xuit khau nong san Viét Nam, chl trong vao
mot s6 hang rao nhu SPS, TBT va SG. Cac s
liéu tinh todn da duoc lam tron cho tién viéc
béo céo.

- Panh gia vé cac hang rao phi thué cac doanh
nghiép xuit khau ndng san phai dbi mat. EU
(27) 1a khu vuc ma céc doanh nghiép phai cho
rang phai d6i mat véi cac hang rao phi thué
cao nhit (40%), tiép theo la Trung Québc
(25%), M (20%).

Dbi vai thi truong dac biét "khé tinh" nhu EU,
rao can TBT c0 ty I¢ kha cao dat 60%. Day la
két qua phd hop véi ly thuyét, do cac mat
hang ndng san co lién quan mat thiét dén sirc
khoe nguoi tiéu dung nén viéc st dung cac
bién phap ky thuat va vé sinh dich té 1a rat
pho bién.

Bang 5. C4c hang rao phi thué doanh nghiép xuat
khau néng san phai déi mat

Céac hatr;]%gao phi My EU 'glljgg
Hang rao ky thuat 32% | 60% | 50%
Vé sinh dich t& 28% | 47% | 52%
Chédng ban pha gia 22% | 30% | 10%
Chéng tro cap 0 15% | 10%
Phong vé thuong mai | 2% | 18% 9%

Nguon: Téng hop sé liéu diéu tra cua tac gia

- Banh gia mrc d6 tac dong cua cac hang rao
phi thué dén xuat khau ndng san cua doanh
nghiép. Theo khao sat, tré ngai Ion nhét doi
véi xuat khau hang néng san 1a céc bién phép
vé sinh dich t&, sau d6 1a cac hang rao k¥ thuat,
chéng ban pha gia. Xét theo ty I& % tac dong
cua ting rao can thi rao can vé sinh dich té

duogc danh gia c6 muc tac dong cao nhat
(20,4%). DU vay, két qua khao sat ciing cho
thdy s6 vu viéc lién quan dén phong vé
thuong mai ma doanh nghiép Viét s& phai ddi
mit c6 xu hudng tang khi ty 18 % tra 101 vé tac
dong cua 2 bién phap nay chi dung sau vé
sinh dich t&, muc phan trim tac dong lan luot
la: chdng ban phé gia (17,6%), chéng tro cap
va han ché sé lugng cing 15,1%.

Pau tv khoa hoc cong
A I 4.
nahé 4.09

Phuwong thire quy trinh KD - IR /.06
I 392

Chét lwong san phdm

Chi phi xuat khau [ 3.89

I 3.87

Kim ngach xuat khau

Gid hangnéng san [N 3.87

Hinh 1. Banh gia mic do6 tac dong cac hang rao
phi thué quan dén céc khia canh hoat déng cu thé
ctia doanh nghiép xuét khau néng san
Khi nghién ciru sau hon vé mutc d6 tac dong
cua cac bién phép phi thué dén céc khia canh
hoat dong cu thé cua doanh nghiép xuat khau
ndng san, cho thay tac dong cua rao can TBT
va SPS c6 anh huong kha manh, trung binh ¢
muc 3,9/5. Van dé dau tu khoa hoc ¢éng nghé
va phuong thirc/quy trinh kinh doanh la chiu
tac dong nhiéu nhat caa bién phap phi thué
quan. Puong nhién, khi yéu cau vé mau ma,
chat luong... nang 1én va khi yéu cau vé viéc
tuan thu quy dinh dugc dat ra thi ban than
doanh nghiép can dau tu vao khoa hoc ciing
nhu nghién ctru/hop tac ap dung quy trinh phu
hop tir nudi trong dén thu mua va dua dén
ngudi tieu ding ¢ nuéc nhap khau. Trong
thuc tién quy trinh xuat khau, rao can TBT va
SPS ciing dugc xem la tré ngai lon trong giai
doan tiép can thi trudng ban dau cling nhu
trong qué trinh xuat khau. C6 hon 70% doanh
nghi¢p danh gia rao can TBT la tro ngai I6n
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nhéat d6i véi viéc xuat khau nong san caa ho.
Trong khau ché bién, rao can SPS gay kho
khan cho hon 55% sé doanh nghiép.

- Panh gia mic d6 nhan thuc cua cic doanh
nghiép xuat khau ndng san vé céc hang rao
phi thué. Cac doanh nghiép duoc khao sat cho
thdy muc d6 nhan thac chu yéu tap trung ¢
muc do "biét nhung chwa dap tmg duoc" dén
"biét va dap tmg dwoc han ché". Ty 1& % cao
nhat cac doanh nghiép tra 1i "hiéu va c6 thé
dap ung tét véi cac rao can bao ho" 1a 30%
Véi cac bién phap chéng tro cip va chong ban
pha gid ¢ thi truong Nhat, 28% dbi véi bién
phap vé sinh dich té & thi truong My.

O 4 thi trudng trong diém, ty 16 % sb doanh
nghiép xuat khau néng san lya chon phuong
an “khong biét” hodc “biét mo hd” vé cac rao
can bao ho ¢ thi truong nhap khau thuong
dudi 10%. Qua day cho thay rang cac doanh
nghiép di co nhiing hiéu biét nhat dinh dén
cac quy dinh chit ché tai cac nude nhap khau.
Nhu ciu tim kiém thong tin 1 kha cao ddi Véi
cac doanh nghiép xuit khau.

- bBanh gia tac dong cua viéc dap ung tiéu
chuan cua hang rao phi thué cua thi truong
nhap khau ti myc tiéu caa doanh nghiép xuat
khau. Céc doanh nghiép duoc khao st hién da
¢6 nhitng ching chi tiéu chuan dé dap ang
yéu cau cua thi truong nhap khau, nhiéu
doanh nghiép da c6 cac tiéu chuan qudc té vé
chat luong, lao dong, méi truong nhu ISO,
BRC, HACCP... C6 28,13% doanh nghiép
dugc khao sat da ap dung tiéu chuan chat
lwong quéc té dé vuot qua céc rao can cua thi
truong nhap khau. 5,21% s doanh nghiép
xuat khau duoc khao sat da ap dung tiéu
chuan lao dong quéc té. 1,04% doanh nghiép
&p dung tiéu chuan phi thué. Trong khi dé, c6
4,17% doanh nghiép &p dung tiéu chuan chat
luong cua thi truong nudc nhap khau. Viec
c6/dap tng va ap dung cac chung chi tiéu

chuin di gitp doanh nghiép xuit khau dat
dugc muc tiéu trong viéc gia ting san luong
xuit khau, ting gia ban hang xuét khdu, kiém
soat chi phi, nang cao chat lwong san pham
xuat khau, ting kha ning nhan biét san pham,
gia tang khach hang.

4. MOT SO KIEN NGHI

Can cu viéc phéan tich thuc trang o trén,
nghién ctru dé& xuat mot sé kién nghi nhiam
thuc day xuat khau nong san Viét Nam dudi
tac dong cua cac hang rao phi thué nhu sau:

4.1. Béi vé&i cac doanh nghiép ché bién,
xuét khau néng san

Mot 13, doanh nghiép can nang cao nhan thirc
bao ho thuong mai va chu dong cap nhat cac
quy dinh caa nudc nhap khau néng san. Céc
quy dinh cta nuéce nhap khau c6 thé thay doi
nén doanh nghiép can chu dong cap nhat céc
thong tin nay dé tranh rai ro khi thyc hién céac
don hang xuat khau. Doanh nghiép c6 thé cap
nhat thdng tin tir chinh cac ban hang nhap
khau. Bén canh d6 mot s ngudn thdng tin c6
thé tham khao nhu hiép héi, co quan xuc tién
thuong mai, cadc st quan Viét Nam & nudc
ngoai.

Hai 13, doanh nghiép can nang cao chat lugng
hang ndng san xuat khau, dong thoi c6 su chu
dong ngudn nguyén liéu dau. Cac thi truong
khéc nhau c6 nhu cau tiéu dung va quy dinh
da dang khac nhau vé chang loai va chat
lugng caa ndng san, bao gom san pham twoi,
san pham so ché, san pham ché bién sin, san
pham hitu co... Do d6, doanh nghiép can chu
dong va tich cuc trong viéc thuc hién da dang
hoa san pham va nang cao chét luong cua san
pham theo huéng ting ty trong san pham
ndng nghiép ché bién sdu va san pham ndng
nghiép httu co.

Ba 13, doanh nghép can xay dung chién luoc
xUc tién quang ba thwong hiéu, san pham
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ndng san caa minh trén thi truong nudc ngoai.
Nhiéu ndng san Viét Nam hién méi xuat khau
& dang tho, diéu nay khién gia tri kim ngach
xuat khau néng san khéng cao, gay thiét hai
cho nén kinh té. Bai vay, dé tan dung loi thé
vé phét trién ndng nghiép cua Viét Nam va tan
dung dugc vu dai tir cdc hiép dinh thuong mai
ma Chinh pha ky két, cac doanh nghiép san
Xuit va xuat khau néng san cua Viét Nam can
tiép tuc ddy manh viéc xuc tién, quang ba
thuong hiéu ndng san Viét Nam, dac biét la
cac san pham ché bién sau.

Bdn 13, doanh nghiép can cha dong xay dung
hé thdng quan tri hién dai, luu trit hd so ching
tir day du ro rang. Dau tién, viéc xay dung co
so dir lieu chung tir giup doanh nghiép dap
g cac quy dinh vé chirng nhan xuét x& va ty
ching nhan xuit x& hang hoéa cua cac hiép
dinh thuong mai. Tiép theo, néu co xay ra vu
viéc diéu tra chong ban pha gid, co quan diéu
tra cac nude ciing thuong yéu cau rat nhiéu ho
so, tai liéu lién quan dén qua trinh san xuat
kinh doanh, do d6 doanh nghiép can luu trit
hd so, s6 sach day da va rd rang.

Bang 6. Mét sé trang théng tin tim kiém théng tin thi
trwong xuéat khau

Tén nguon

Noi dung

http://mwww.sp
svietham.gov.
vn/thong-bao-
cacnuoc-thanh
-vien

Trang tra ctru thong bao va du
thdo quy dinh SPS cua cac
nudc thanh vién WTO

http://www.wt
o.org/english/t
ratop_e/sps_e/
sps_e.htm

Trang tra ctru cac bién phap
SPS cua WTO, cung cap nhiéu
thong tin vé Hiép dinh va hoat
dong lién quan dén SPS trén

Tén nguon

N¢i dung

https://trade.ec
.europa.eu/acc
ess-to-markets

Hé thong Access2Markets do
EC xdy dung nham hd trg cac
hoat déng xuét nhap khau cua

ademap.org/

/Qen/home doanh nghiép lam an vai thi
truong chau Au
https://www.tr | Céng cu tra ctru Trade Map

dugc ITC xay dung nham gitp
cac doanh nghiép tim hiéu va
nghién ctru thong tin thuong
mai vé cic san pham va thi
truong chién lugc

https://fta.moit
.gov.vn/

Cdng théng tin do Bd Cong
Thuong xdy dung nam 2020
nham giup cong dong doanh
nghi€p Viét Nam tdn dung
hiéu qua cac FTA

toan thé gisi

Niam 13, doanh nghiép can thudng xuyén trao
d6i thong tin véi hiép hoi va co quan quan ly
nha nudc. Viée thudng xuyén trao doi thong
tin nay dé doanh nghiép co thé déng goép ¥
kién xay dung tiéu chuan k§ thuat caa nganh
cling nhu stra ddi du thao tiéu chuan caa cac
nudc khéac va nhan dugc sir hd tro ki thuat khi
doanh nghiép bi diéu tra phong vé thuong mai.
Cac vu khoi xudng diéu tra c6 thé bat dau véi
bi don la mot hoiac mot vai doanh nghiép
nhung nguy co thiét hai cho ca nganh hang la
rat 16n nén céc doanh nghiép can thuong
xuyén theo ddi thdng tin, tich cuc phdi hop
Vi hiép hoi nganh hang, co quan quan ly nha
nude dé cung giai quyét hiéu qua.

4.2. D6i v&i Nha nwéc

Mot 13, tiép tuc ting cuong cong tic dao tao,
nang cao nhan thic caa doanh nghiép vé bao
ho thuong mai qua viéc phéi hop véi cac higp
hoi, cac co so dao tao dé pho bién, cung cap
thdng tin vé bao ho thuong mai.

Hai 13, ting cudng su phdi hop giita cac co
quan quan 1y nha nuéc dé theo ddi va xu ly
phu hop khi c6 cac vu diéu tra phong vé
thuong mai. B6 Cong Thuong, vdi vai tro co
quan cha quan phu trach vé linh vuc thuong
mai, thudng xuyén cung cap, cap nhat cac quy
dinh bao ho thuong mai cua cac nudc Voi
ndng san xuat khau va danh muc cac mat hang
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c6 nguy co bi diéu tra &4p dung bién phap
phong vé thuong mai, gian lan xuat xt dé céc
co quan quan ly nha nudc cua Viét Nam cung
cac hiép hoi tang cuong giam sat, theo déi va
c6 céc bién phéap xu ly phu hop.

Ba 13, hoan thién co ché canh bao sém danh
cho hang ndng san xuat khau cua Viét Nam
sang cac thi truong. Dua trén cac canh béo
doanh nghiép vé kha niang bi diéu tra cac bién
phdp phong vé thwong mai, lan tranh bién
phdp phong vé thuong mai, doanh nghi¢p cé
thé linh hoat xay dung chién lugc kinh doanh
phu hop. Trong giai doan nay, Chinh phu cé
thé tap trung xay dung va thuong xuyén cap
nhat cac canh bao danh cho céc thi truong
xuat khau nong san trong diém cua Viét Nam
nhu My, EU, Nhat Ban, Trung Qudc.

B6n 13, xay dung co ché phdi hop, chia sé
thong tin giita co quan c6 tham quyén cua
Viét Nam va cac quéc gia nhap khau ndng san
dé thuong xuyén tiép nhan céc thdng tin vé
thay d6i quy dinh nhiap khau coa ddi tac,
thong tin vé cac vu viéc phong vé thuong mai
lién quan. Tur do, co quan quan ly nha nudc
ciia Viét Nam c6 thé cap nhat va du bao cac
vu viéc diéu tra phong vé thuong mai ma dbi
tac s& tién hanh lién quan dén hang ndng san
Viét Nam nham phdi hop va xt Iy vu viéc
ngay tir ban dau.

Nam 13, ting cudng cbng tac tuyén truyen,
phd bién thong tin vé phap luat bao ho thuong

mai noi chung va cac quy dinh cta cac nudc
nhap khau dbi véi néng san Viét Nam ndi
riéng. Xay dung va pho bién cac cam nang
thdng tin vé cac thi truong xuat khau trong boi
canh bao ho thuong mai dé cung cap thong tin
mot cach rong rdi va c¢6 hé théng tsi cac
doanh nghiép.

5. KET LUAN

Trong bdi canh nén kinh té trong nudc ciing
nhu trén thé gigi con nhiéu bién dong, xuat
khau hang néng san caa Viét Nam van duy tri
tbc do ting truong kha quan qua cac nam.
Viéc bao ho thuong mai bang cac hang rao phi
thué dién bién phuc tap gay ra khong it kho
khin cho hoat dong xuét khau ndng san cua
Viét Nam. Trong bdi canh do6, cac doanh
nghiép xuat khau ndng san cua Viét Nam can
tang cudng nhan thic, cap nhat thdng tin vé
bao ho thuong mai, nang cao chit luong san
pham, thudng xuyén trao d6i thong tin véi cac
co quan quan 1y nha nudc va cac hiep hoi. Vé
phia co quan quan 1y nha nudc ciing can tiép
tuc duy tri viéc hop tac, trao ddi thdng tin Vai
cac chinh phu ddi tac, cap nhat, canh béo cho
doanh nghiép trong nudc va phdi hop xir ly
khi c6 cac vu viéc diéu tra cua dbi tac. Nhitng
giai phap dong bo tir ca doanh nghiép va Nha
nude duogc Ky vong s& gitp thuc day xuit
khau nong san Viét Nam trong bdi canh bao
ho thuong mai.
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TAC PONG CUA PHONG CACH LANH PAO DEN SU’ HAI LONG
CUA NGU'OTLAO PONG TAI CAC TRUONG PAI HOC, CAO PANG
TREN PIA BAN THANH PHO PA LAT

LEADERSHIP’S EFFECT ON EMPLOYEE SATISFACTION IN UNIVERSITIES
AND COLLEGES IN DA LAT CITY

Phan Thi Bich Hang, P§ Thi Thly Trang
Khoa Du lich, Truong Pai hoc Yersin Da Lat
Dén Toa soan ngay 22/06/2023, chap nhan ding ngay 19/09/2023

Nghién ctru nay phan tich tac ddng cac phong cach lanh dao dén sw hai long clia ngudi lao
déng tai cac trwong dai hoc, cao dang trén dia ban thanh phd Da Lat, dwa trén co s& khao
sat 220 nguwdi lao ddng dang lam viéc. K&t qua nghién ctru da chi ra rang sw hai long cia
ngwdi lao déng chiu tac ddng manh mé b&i phong cach Ianh dao. Két qua sau khi st dung
phwong phap |4y mau thuan tién cho thdy mdi quan hé gitra 4 kiéu phong cach lanh dao:
phong cach Ianh dao giao dich, phong cach lanh dao tw do, phong céch Ianh dao chuyén
ddi, phong cach lanh dao ddc doan co sw tang giam khac nhau. Tt két qua nay, nghién ctru
ciing chi ra rang phong céach Ianh dao rat quan trong trong viéc dua td chirc ngay cang
phat trién.

Tom tat:

Tw khoéa: Phong cach 1anh dao, hiéu qua cong viéc, trwdng dai hoc va cao dang, thanh phd B3 Lat.

Abstract: Based on a survey of 220 working workers, the goal of this study is to examine the effect
of leadership styles on the work performance of employees at universities and colleges in
Da Lat City. job. Employee performance is greatly influenced by leadership style, according
to research findings. The results of the convenience sample approach demonstrate
the relationship between the four leadership philosophies of transactional, liberal,
transformational, and leadership. There are many increases and falls in authoritarianism.
This finding supports the study's finding that a strong leadership style is crucial to the

expansion of an organization.

Keywords: Leadership style, work efficiency, university & college, Da Lat City.

1. DAT VAN DE ding dau ma ra”. Nhu vay, cd thé thiy tam
quan trong cia mot nha lanh dao gioi, ho sé la
ngudi hiéu sau sac vé con nguoi, tir &6 dan dat
nhan vién caa ho dén muc tiéu chung cua t6
chuc.

MJi mot nha lanh dao trong moi cip do s&
chon cho minh mot phong cach lanh dao khac
nhau dé ph hop voi ban than, biét van dung
n6 dé dem lai sy hai long cho nhén vién ciing

nhu dua to chac phat trién. Tir d6 phat huy
dugc nang lyc cua minh va dong gép mot
cach tich cuc cho té chie. Theo Rand (2020)
“Cir 100 doanh nghiép hoic cong ty trén thé
gidi 1am vao tinh canh pha san thi co dén 85%
trong s6 d6 do chinh sach quan ly cua nguoi

Trong nghién cuau nay, nhom tac gia mong
muén danh gia “Tac dong cua phong cach
lanh dao dén hiéu qua cdng viéc cua ngudi lao
dong tai cac truong dai hoc, cao déng trén dia
ban thanh phé Pa Lat” nhim xac dinh phong
céch lanh dao ma ngudi lao ddng mong mudn

92 TAP CHi KHOA HQOC & CONG NGHE . SO 41 - 2023



KINH TE - XA HOI

cac nha lanh dao cua minh thé hién nhat. T
d6, hiéu rd hon vé cac phong cach lanh dao va
dwa ra mot sé giai phap nham cai tién mot sé
hanh vi nham tao ra mot méi trudng lam viéc
tét, gitt duoc su 6n dinh ngudn luc lao dong
trong co quan, to chirc. Ngoai ra, ddy ciing 1a
nghién ctru ma cac trudng dai hoc, cao ding
khéc trén toan dat nudc Viét Nam cé thé tham
khao va tng dung khi can thiét.

2. CO SO LY THUYET VA MO HINH
NGHIEN CQU

2.1. Phong cach lanh dao

Khai niém lanh dao: c6 nhiéu cach tiép can
khai niém lanh dao khéc nhau. Trong cuén
Business Essential (2009), phong céach lanh
dao ciia mot nha lanh dao co thé anh huong
dén dong lyc, hiéu qua va hiéu suat cua nhing
nguoi di theo nha lanh dao. Northouse (2010)
giai thich 1anh dao la “mdt qua trinh theo do
moét ca nhan anh huong dén mot nhom ca
nhan dé dat duoc muc tiéu chung”.

Phong cach lanh dao (Leadership style) ciing
c6 rat nhiéu dinh nghia: Theo Miller va cong
su (2007), phong cach lanh dao dugc dinh
nghia 1a m6 hinh tuong tac gitta cc nha lanh
dao va cap dudi. Trong d6 bao gém chi dao,
kiém soat, ky thuat va phuong phap duoc sir
dung boi cac nha lanh dao dé thac day cap
dudi thuc hién cac muc tiéu cua to chac.

Phong  cach  lanh  dgo giao  dich
(Transactional Leadership): Lanh dao giao
dich dya trén gia dinh rang cip dudi va hé
théng hoat dong tét hon duéi mot chudi ménh
lénh r6 rang, an y niém tin vao mdi quan hé
nguoi lanh dao/ngudi theo dbi la moi nguoi
duogc thuc ddy boi phan thuong va hinh phat
(Kuhnert 1994).

Phong cdch lanh dao tw do (Laissez-faire

Leadership): Nha lanh dao chi la nguoi cung
cap thong tin. Ngudi c6 phong cach lanh dao
nay rat it sir dung quyén diéu hanh cua minh.

Phong cach lanh dao doc doan (Autocratic
Leadership): Nha lanh dao doi hoi cip dudi
phai tuan phuc moi ménh Iénh cua minh.
Nguoi ndy quyét dinh moi chinh sach va coi
viéc lva chon 1a quyén caa minh (McLaurin
2006).

Phong  cdch lanh  dao  chuyén  doi
(Transformational Leadership) theo Yukl
(1989) dinh nghia lanh dao chuyén d6i la qua
trinh gay anh huong I6n dén sy thay doi trong
thai d va gia dinh cua cac thanh vién t6 chuc
va xay dung cam két cho st mang va muc tiéu
cua t6 chuc.

2.2. Méi quan hé giira phong cach lanh dao
va sw hai long ctia ngwei lao dong

Céc ly nghién ctru phong cach lanh dao hién
nay dang nhin manh vao viéc cai thién céc
mdi quan hé gitta 1anh dao va nhan vién. So
V61 cac phong céch lanh dao ddc doan thi cac
phong cach lanh dao khac nhu: phong cach
lanh dao giao dich lanh dao hay phong cach
lanh dao ty do hay phong céch lanh dao
chuyén d6i hiéu qua hon trong viéc ting cam
két, hiéu suat va sy hai long su hai long trong
cébng viéc (Banks, McCauley, Gardner &
Guler, 2016). Ngudi lao dong cling can mot
phong cach lanh dao hiéu qua la diéu kién can
thiét dé cai thién hiéu suat caa to chac (Haque
va cong su, 2015). Bai viét nay xem xét anh
huong caa bén phong cach lanh dao (tuc 1a
lanh dao chuyén ddi, tu do, doc doan va giao
dich) vé sy hai long trong cdng viéc cua nhan
vién lam viéc trong moi truong lam viéc tai
cac truong dai hoc, cao dang trén dia ban
thanh phé Pa Lat.
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2.3. M6 hinh nghién ctru dé xuéat

Phong céch 1anh dao giao dich

Phong cach lanh dao ty do

Phong cach lanh dao chuyén doi

Phong cach lanh dao doc doan

Hi+

Hot Su hai long
cua nguoi lao

Hs+ déng

Ha+

Hinh 1. M6 hinh nghién ctru dé xuéat

H1: Phong cach lanh dao giao dich tac dong
tich cuc dén sy hai 1ong cong viéc cia nguoi
lao dong.

H2: Phong cach lanh dao ty do tac dong tich
cuc dén sy hai 1ong cdng viéc caa ngudi lao
dong.

H3: Phong cach 1anh dao chuyén d6i tac dong
tich cuc dén sy hai 1ong cong viéc cia nguoi
lao dong.

H4: Phong céach lanh dao doc doan tac dong
tiéu cuc dén sy hai long cong viéc cia nguoi
lao dong.

3. PHUONG PHAP NGHIEN cUrU

Nghién ctru dugc thuc hién phuong phap
nghién ctru dinh tinh bang cach phong van
chuyén gia dé hiéu chinh thang do, sau d6
dung phuong phap nghién ctru dinh lugng gui
phong van truc tuyén dén can bo, chuyén vién
va nhan vién tai cac truong dai hoc, cao ding
trén dia ban thanh phé Pa Lat. S6 phiéu thu
vé 1a 225 phiéu, trong d6 220 phiéu hop I¢.
Cudbi cing, tac gia dung phan mém SPSS 20.0
dé phan tich dir lieu.

4. KET QUA NGHIEN Cclru

4.1. Pac diém mau khao sat

Co quan cong tac: 100% mau nghién cau la
nguoi lao dong thuoc cac Truong Dai hoc,
Cao ding trén dia ban thanh phd Pa Lat, trong
d6 chiém ty 1¢ cao nhat 50% la trudong Pai

[Nguon: nhom tac gid]

hoc Yersin Pa Lat, chiém ty I¢ thiap nhat
Truong Dai hoc bBa Lat (8.2%).

Gigi tinh: Ty 1¢ nam va nit ¢6 su chénh léch
kha cao, nam chiém 32.3% va nit chiém
67.7%.

Trinh d¢ hoc van: Phan Ié6n mau nghién cau la
trinh d6 Pai hoc va sau Pai hoc chiém 99%
cho thiy trinh d6 hoc van cia nguoi lao dong
tai cac truong Pai hoc, Cao dang tai thanh
phé Da Lat 12 ngudn nhan lyc cao.

Thoi gian cong tac: Trong mau cé 42.7%, thoi
gian lam viéc trén 10 nam, tir 5-10 nam co
21.4%, tir 1-5 ndm chiém gan 30%, chiém ty
18 thap nhat 12 5.9% dudi 1 nam. Nhu vay, lao
dong l1am viéc tir 3 nam tro 18n chiém hon mot
nira va c6 tham nién >10 nam chiém ty Ié cao
nhét, didu nay cho thay muc d6 gan bo lam
viéc 1au dai caa nhan vién vai to chic cao.
4.2. Kiém dinh thang do qua hé sé tin cay
Cronbach’s Alpha

Khi dénh gia dua trén thang do (bang 1) két
qua cho thay, sau khi loai cac bién DD2-
“Ngwoi quan Iy truc tiép hwong dan cdng viéc
cho nhéan vién tgn tinh”, DD7- “Nguwoi quan ly
tryec tiép ra Iénh”. Céac thang do déu dat do tin
cay Cronbach’s Alpha > 0,6 va hé s tuong
quan bién - tong > 0,3, tat ca cac bién quan sat
cta cac thang do déu thoa man diéu kién dé
phan tich EFA.
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Bang 1. Két qua Cronbach’s Alpha cac thang do

STT Thang do Ki hiéu | So6 bién quan sat | H¢ sé Cronbach’s Alpha
1 Phong cach 1anh dao giao dich GD 4 0,821
2 Phong cach lanh dao chuyén doi Cb 6 0,765
3 Phong cach lanh dao ty do TD 4 0,776
4 Phong cach lanh dao doc doan bb 5 0,859

4.3. Phan tich nhan té kham pha (EFA)

Nhom tac gia dung phuong phap EFA dé theo
ddi 19 bién quan sat doc 1ap, sir dung phuong
phép Principal Axis Factoring vai phép quay
Promax. Phan tich nhan t6 kham pha lan dau,
c¢6 3 bién bao gém: CD1, TD5, TD6 c6 hé sé
tai < 0,5 nén loai bo. Sau d6, nhom tac gia
phan tich nhan t6 kham pha lan 2, rGt trich
duoc 4 nhan 6, lan lugt la: DD, GD, CD va

[Nguon: Nhém tac gid tinh toan]

TD. Két qua cho thay hé s6 KMO = 0,822 dat
yéu cau > 0,5 giai thich dwogc kich thuéc mau
phl hop cho phan tich nhan té va hé sé Barlett
c6 muc y nghia Sig = 0,000 < 0,5 (c6 su
tuong quan gitta cac bién), diéu nay da khang
dinh maot 1an nita 1a viéc str dung phuong phap
phan tich trén Ia phu hop. Két qua cho thay
téng phuong sai trich cho 16 nhan té con lai 1a
65,161% (bang 2).

Bang 2. Ma tran xoay nhan t6

Bién Nhan té

Pit tén nhan té

DD4 0,889

Phong cach lanh dao doc doan

DD5 0,810

(DD)

DD3 0,688

DD6 0,645

DD2 0,626

GD2 0,893

Phong cach lanh dao giao dich

GD1 0,873

(GD)

GD4 0,614

GD3 0,608

CD3 0,864

Phong cach lanh dao chuyén doi

CD2 0,753

(CD)

CD4 0,538

TD4

0,668 Phong cach 1anh dao ty do (TD)

TD1

0,658

TD3

0,580

TD2

0,522

[Nguon: Két qua xir Iy SPSS]
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Phuong phap EFA duoc s dung cho 5 bién
quan sat phu thuoc, sir dung phuong phap
phép Principal Component Analysis vai phép
quay Varimax va diém dung khi trich cac yéu
t5 co Eigenvalues 1a 1. Két qua kiém dinh

Bang 3. Ma tran xoay nhan té bién phu thuéc

Bartlett v6i Sig = 0,000 cho thay cac bién phai
¢6 twong quan voi nhau. Chi sé6 KMO = 0,728
cho thay phan tich nhan té Ia thich hop. Tat ca
cac hé sd tai nhan t cua cac bién déu > 0,5
nén c4c yéu t6 déu dat yéu cau (bang 3).

Nhan t6

0,886

0,874

0,847

0,831

0,807

HL3

HL4

HL2

HLS

HL1

4.4. Phan tich twong quan

Ma tran tuong quan cac bién tai bang 4 Véi
thang do sy hai long cta nhan vién (HL) c6 4

[Nguon: Két qua xi ly SPSS]

nhan té6 GD, CD, TD, DD twong quan tuyén

Bang 4. Ma tran hé sé twong quan Pearson

tinh véi nhau, thoa diéu kién dua vao phan
tich hoi quy.

SUHAILONG | DOCDOAN |GIAODICH | CHUYENDOI | TUDO
Pearson 1 0,361** 0,685** 0,479**  |0,441**
Correlation
SUHAILONG Sl_g. 0,000 0,000 0,000 0,000
(2-tailed)
Pearso_n 0.361%* 1 0,469** 0,521** 0,276**
Correlation
DOCDOAN Sl_g. 0,000 0,000 0,000 0,000
(2-tailed)
PeaI‘SO_n 0,685** 0,469** 1 0,628** 0,365**
Correlation
(2-tailed)
Pearson 0’479** 0’521** 0’628** 1 0,406**
Correlation
I (2-tailed)
Pearson 0,441%* 0,276%* 0,365** 0,406** 1
Correlation
TUDO Sig.
(2-tailed) 0,000 0,000 000 oo

(Nguon: Két qud xi Iy SPSS)
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4.5. Phan tich héi quy boi

Bang 5. Két qua hai quy

Mb hinh Hé s6 chwa chuan héa | Hésé chuanhdéa | Micy Pa cong tuyén
- X nghia
B Sai sé chuan Beta Dung sai VIF
Hang sb -0,176 0,048 1,000
DD 0,020 0,061 0,019 0,744 0,694 1,441
GD 0,626 0,067 0,591 0,000 0,567 1,764
CD 0,012 0,072 0,011 0,870 0,515 1,942
D 0,248 0,061 0,216 0,000 0,813 1,230

T bang 5 nhém tac gia xir ly, két qua
ANOVA cho thay tri thong k& F caa md hinh
= 56,261 vai muc y nghia 1% (Sig <0,05) cho
thay mo hinh hoi quy tuyén tinh boi phd hop
vé6i tap dir liéu hay cac bién doc 1ap c6 quan
hé tuyén tinh vai bién phu thugc va méd hinh
c6 thé sir dung dwoc. MO hinh c6 hé sé R?
hiéu chinh 1a 0,502 hay 50,2% mirc do bién
thién hai long c6ng viéc cua nhan vién duoc
giai thich bai cac bién doc lap.

Két qua hoi quy ciing cho thay: ¢d 4 yéu t6 co
¥y nghia thong ké ¢ mac 1 % (Sig < 0,01), md
hinh Iy thuyét phu hop véi dit liéu nghién ciu.
Phuong trinh hdi quy chwa chuan héa c6
dang: HL=-0,176 + 0,020*DD + 0,626*GD +
0,012*CD + 0,248*TD. Két qua kiém dinh
cho thay P-Value cia 2 yéu t6 GD va TD c6
muc Sig=0,000 <0,05 diéu nay cho thay bién
doc lap co tac dong cing chiéu vao bién phy
thudc. Hé sé phong dai phuong sai VIF< 2, hé
s6 nay cho thiy céc bién doc lap khong xay ra
hién tuong da cong tuyén.

(Nguon: Két qua xi Iy SPSS]

5. KET LUAN VA HAM Y QUAN TRI
5.1. Két luan

Nghién ctru “Tac dong cua phong cach lanh
dao dén hiéu qua cdng viéc cia ngudi lao
dong tai cac trudong dai hoc, cao dang trén dia
ban thanh phd Pa Lat” 1 nghién ctu méi, co
thé 1a goi ¥ cho nhitng nghién cau tiép theo.
Trén thuc té, mdi nha lanh dao thuong cé cach
lanh dao nhéan vién cta minh khac nhau nhung
mdi phong cach déu c6 wu nhuoc diém riéng,
ching mang tinh twong d6i nén ngudi 1anh
dao can biét cach phdi hop hop Iy trong ting
truong hop, tung tinh hubng. Can nhin nhan
t6 chirc dé xac dinh phong cach lanh dao dua
trén yéu té nhu kha nang, tm 1y nhan vién,
van hoa doanh nghiép...Tuy nhién, nha lanh
dao gioi 1a ngudi hiéu cach phéi hop tong thé
va linh hoat c&c phong cach lanh dao trén va
van dung vao cac truong hop khac nhau sao
cho phu hop. Qua d6 thi ta co thé thiy duoc
mot tim quan trong cua nguoi quan ly va céc
cach ma nha lanh dao ap dung s€ la nhirng
cdng cu dé dua doanh nghiép di lén.

5.2. Cac ham y quan tri cho lanh dao cac
trwwong dai hoc, cao dang
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= V& phong cach ldnh dao giao dich

Bang 6. Phong cach lanh dao giao dich

Yéu | Ky Tén bién quan sat Gia | Gia | Giatri | Giatri Std.
to hi¢u tri |trilén | trung trung | Deviation
bién nhé | nhit | binhcaa | binh
quan nhat bién caa yéu
sét quan sat t6
Phong | GD1 |Nguoi quan ly tryc tiép co dé ra
céach muc tiéu va quyét tam thyc hién| 2,00 | 6,00 4,1455 0,73200
lanh muc tiéu
dao A A - N
giao GD2 Kh| g|a0‘<_:ongv VI?C cho_Anhar,I
dich vien, nguoi quan ly tuc tiep €0 |, ) | 550 | 41364 0,65483
thiét 1ap gidi han thoi gian rd
rang dé hoan thanh cong viéc 3,8989
GD3 | Nguoi quan ly truc tiép thic 0,88541
giuc quy thay/ cd hoan thanh | 1,00 | 500 | 35773
cong viéc trudc thoi gian dat ra
GD4 | Ngusi quan ly truc tiép biét ké 0,84591
hoach lién quan dén cong viéc | 2,00 | 5,00 3,7364
ban dang lam mdi ngay

Bang 6 cho thay cac bién trong thanh phan
phong céch 1anh dao giao dich dugc nhan vién
danh gia & muac trén trung binh (Mean >3).
Yéu té6 GD1 va GD 2 c6 gia tri trung binh xap
xi bang nhau (Mean = 4,1). Két qua nay cho
thdy, nha lanh dao ludn giam sat céng viéc va
tién do lam viéc bang céch giao viéc va gioi
han thoi gian hoan thanh. Bén canh d6, nha
lanh dao ludn ludn giam séat cong viéc va tién

[Nguon: Két qua x Iy SPSS]

do 1am viéc hang ngay cia nguoi lao dong.
Tuy nhién, yéu té6 GD3 c6 gi4 tri thip nhat
3,57 va thap hon gia tri trung binh cua yéu t6
nay 1a 3,89. Nhu vay, viéc nha lanh dao héi
thic lao dong hoan thanh cong viéc trudc thoi
gian dat ra da gay ap luc lon danh cho nhéan
vién, khién ho tap trung hon cho céng viéc.

*\/é phong cdch linh dao tw do

Bang 7. Phong cach lanh dao tw do

Yéu té | Ky hiéu Tén bién quan sét Giatri| Giatri| Giatri | Giatri Std.
bién nhé Ién | trung binh | trung
quan nhit | nhat | caabién | binh cia
st quansat | yéuté
Phong | TD1 | Ngudi quan ly truc tiép cho
cach phép nhan vién tu y quyét | 1,00 | 5,00 3,5864 0,93964
lanh dinh cdng viéc caa minh
dagotu TD2 | Nguoi quan ly truc tiép
thuong xuyén yéu cau nhan | 2,00 | 5,00 3,7136 083573
vién tu thiét 1ap cac muc tiéu
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Yéu té | Ky hiéu Tén bién quan sét Giatri| Giatri| Giatri | Giatri Std.

bién nhé Ién | trung binh | trung

quan nhit | nhat | caabién | binh cia

st quansat | yéu té

TD3 | Nguoi quan ly truc tiép pho 3,658
thac nhiém vu caa minh cho | 1,00 | 5,00 2,8682 1,14911
nhan vién

TD4 | Quy thay/ Cb tu chiu trach
nhiém trong cong viéc cua | 2,00 | 5,00 3,9227 0,86454
minh

TD5 | Nguoi quan ly truc tiép
muon cac quyeét dinh thuc |y o5 | 50 | 40273 0,66839
hién théng qua sy dong
thuan cta nhan vién

TD6 | Quy thdy/ Cd cé thé noi
chuyén ty do véi lanh daové | 2,00 | 500 | 38273 0.75076
cbng viéc cua minh

Duya vao bang 7 cho thay céac bién trong thanh
phan phong cach lanh dao ty do duoc danh
gia danh gia & muac trén trung binh (Mean >
3,6). Yéu t6 TD4, TD5, TD6 duoc danh gia ¢
murc cao lan luot 14 Mean = 4,02, Mean =3,92.
Mean =3,82. Piéu nay c6 nghia 1a nguoi lao
dong dwoc quyén ty do thao luan cong viéc
cung vai nguoi quan ly, n6 gidp cho moi khac
méc & cdng viéc dugc g bo nhanh. Ngoai ra,
viéc ngudi 1anh dao ludn Iy y kién tap thé dé
quyét dinh cong viéc ciing 1a mot diém dén
dén thanh cbng cua doanh nghiép. Mot mat,

[Nguon: Két qua x ly SPSS]

viéc nay sé& gilp cac quyét dinh cua lanh dao
dam bao dugc tinh khach quan va chinh xac,
mat khéc, cac thanh vién s& dong thuan lam
viéc. Két qua nghién ciru cho thay yéu té TD3
dugc danh gia & mac thip nhat (Mean = 2,86).
Piéu nay cho thay nhitng yéu diém cua nguoi
quan ly khi giao viéc cho nhan vién nhung
khong phén rd rang trach nhiém cho tung ca
nhan nén dan dén tinh trang giai quyét cong
viéc chdng chéo, hoic cong viéc khong dugc
giai quyét mot cach triét dé.

*\/é phong cdch linh dao chuyén doi

Bang 8. Phong céch lanh dao chuyén dbi

Yéu té | Ky hiéu Tén bién quan sét Gia | Giatri| Giatri | Giatri Std.
bién tri I6n  |trung binh | trung
quan nhé | nhit | ciabién | binh cia
st nhat quan sat | yéu té
Phong | CD1 | Nguoi quan ly tryc tiép
cach luon toat ra la nguoi c6 | 2,00 5,00 3,6455 0,77148
lanh quyen lyc va ty tin 3.8091
chiaoxn CD2 | Nguoi quan ly truc tiép
ye quan tdm khia canh dao 2,00 5,00 3,9136
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Yéuté | Ky hiéu Tén bién quan sat Gia | Giatri | Giatri | Giatri Std.

bién tri Ién |trung binh | trung

quan nhé | nhat | caabién | binh caa

st nhat quan sat | yéu té

doi duc va két qua cua nhirng 0,66675

quyét dinh c6 dao duc

CD3 | Nguoi quan ly truc tiép
luon lac quan khi néi vé | 2,00 | 5,00 3,7864 079657
tuong lai cta to chuc

CD4 | Nguoi quan ly truc tiép
luon quan tam dén suc
the, tinh than va cac ?U: 1,00 5,00 3,8909 0,78042
kién quan trong trong cudc
doi Quy thay/ Co

Thong ké két qua khao sat bang 8 cho thay
cac thanh phan c6 bién trung binh dat mac
Mean = 3,80, yéu té6 CD2, CD3, CD4 c6 gia
tri quan sat gan nhu bang nhau va lan luot la
Mean = 3,91, Mean = 3,89, Mean =3,78. Nhu
vay c0 thé thay, nha lanh dao theo phong céch
nay s& c6 muc tiéu, dinh huéng rd rang cho to
chicc cua minh va ho ciing s€ la nguoi theo

[Nguon: Két qua x Iy SPSS]

doi tién do, xac dinh nhitng vin dé va thuc
hién viéc sira chira khac phuc hau qua cong
viéc khi can thiét. Trong phong céch nay,
nguoi lanh dao nhu dong vai trd nhu mét don
bay luén mang dén su phan khich, vui vé cho
nhan vién caa minh, tao dong luc dé ho lam
viéc, thlic day su phat trién cua to chic.

*\/é phong cdch linh dao djc dodn

Bang 9. Phong cach lanh dao doc doan

Yéu té | Ky hiéu Tén bién quan sat Gia | Gia | Giatri Gia tri Std.
bién tri |trilon| trung binh | trung
quan nhé | nhat | caabién | binh caa
st nhét quansat | yéuto
Ph,ong DD1 |Nguoi quarg Iy. truc tic?p }a nguoi 200 | 5,00 4,0545 0,68695
cach dua ra quyét dinh cuoi cung
';‘”h DD 2 |Newoi quan Iy truc tiép huwong
a0 dan cong viéc cho nhan vién| 1,00 | 500 | 3,8591 0,87750
doc A
: tan tinh
doan -
DD 3 |[Nguoi quan ly tryc tiep lubn
theo do6i chat ch€ nhan vién cua 3,6259
. 2 v, oA | 1,00 | 5,00 3,7955 0,75790
minh dé dam bao cong viéc ludn
duoc thyc hién chinh xac
DD 4 |[Khi nhan vién lam sai viéc, ho
s& bi khién trach hoac trirng phat 2,00 | 500 3,4045 0,85206
DD5 | Nguoi quan Iy truc tiép ludn | 1,00 | 500 | 3,1591
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Yéu té | Ky hiéu Tén bién quan sat Gia | Gia Gia tri Gia tri Std.
bién tri |trilén| trung binh | trung
quan nhé | nhat | caabién | binh caa
sét nhat quansat | yéuté

thé hién uy quyén cia minh 0,95428
Vvéi cap dudi

DD 6 | Nhan vién dugc thuong,
phat r5 rang dé hoan thanh | 2,00 | 5,00 3,5909 0,79720
nhiém vu

DD 7 | Ngusiquan Iy truc tiépralenh | 1,00 | 500 | 3,582 0,99526

Bang 9 cho thdy cac bién trong thanh phan
phong cach lanh dao doc doan dugc nguoi lao
dong danh gia & muac trén trung binh
(Mean=3,62). Yéu t6 DD1, DD2, DD3 ¢ gia
tri trung binh cao nhat lan luot 12 Mean= 4,05,
Mean=3,85, Mean=3,79. Nguoi lanh dao s¢€
nam hau hét cac quyén kiém soat cong viéc,
ty dua ra cac quyét dinh ma rat it khi lay y
kién hoac phan hoi ciia ca nhan. Pay ciing la
mot wu diém gilp cac quyét dinh dugc dua ra
nhanh chéng, tiét kiém thoi gian, ban than

[Nguon: Két qua x ly SPSS]

ngudi lanh dao ciing thé hién duoc phong thai
tu tin, ning dong. Khi xay ra tinh hubng bat
ngd thi nha 1anh dao s& dé dang phan ung va
linh hoat @& xtr Iy mot cach nhanh chéng, 1a
nguoi chiu trdch nhiém chinh cho cac cong
viéc, van dé va thach thuc do to chuc dé ra.
Tuy nhién, phong cach 1anh dao nay thi khéng
¢ tinh than dong do6i, ap dit chi nghia ca
nhén, ¢6 thé bo qua nhirg ¥ twdng séang tao tir
ngudi lao dong, kim ham sy phaét trién cua cé
nhan.
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(3]

(4]
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Tém tat:

T khoa:
Abstract:

CAC GIAI PHAP GIAM MUOI CHO THU’C PHAM
SOLUTIONS TO REDUCE SALT FOR FOOD

Nguyén Thi Cha
Khoa Cong nghé thuec pham, Trueong Pai hoc Kinh té - Ky thudt Céng nghiép
Dén Toa soan ngay 08/05/2023, chap nhan ding ngay 25/05/2023

Mubi an (NaCl) cé vai trd quan trong khéng thé thay thé trong cac qua trinh sinh hoc ctia con
ngwdi. Véi thwe phdm, mudi an cling cé tac ddng lam tang gia tri cdm quan nhw hwong vi, ciu
trdc... Tuy nhién st dung qua nhiéu mudi khién cho strc khde bj anh hwéng tiéu cuc. Thuc té do
khién cac nha khoa hoc, cac td chirc phai tim cach dé giam mudi trong thwc phdm. Bai bao nay
gi&i thiéu van tat vé vai tro, tac dong ctia muéi, hién trang s dung nhiéu mudi va cac giai phap
giam mudi cho thwc phadm.

Giam mudi, mubi.

Salt is essential for the normal physiological function of human. Salt has the effect of increasing
the flavor and structure of food products... However, eating too much salt negatively affects

human health. That fact causes scientists and organizations to find ways to reduce salt in food.
The article briefly introduces the role and effects of salt, the state of using a lot of salt and

solutions to reduce salt for food.

Keywords: Reduce salt, salt.

1. DAT VAN BE

Natri va clo, thanh phan chu yéu cua mudi, 1a
hai nguyén t6 c6 vai trd hét sitc quan trong
trong can bang thé dich trong co thé, sy ton tai
va hoat dong binh thuong cua tat ca cac té bao,
hoat dong chirc ning cua tit ca cac co quan
trong co thé.

Nho ¢6 mudi, nhiéu loai thyc pham nhu: gidm
bong, xdc xich, my an lién, surimi... s& duy tri
cau tric san pham, dé an hon, tao do dam da
vé huong vi...

Tuy nhién, tac dung tich cuc caa mudi chi dat
dugc khi ta an luong vira di. Nguoc lai, néu
ding qué thira mudi s& gay ra nhiing tac dong
tiéu cuc cho suc khoe.

Trong co thé, natri du thira dan dén ting nguy
co mic cac bénh khong lay nhiém bao gém
dot quy, ting huyét &p va bénh tim mach, la
nhitng nguyén nhan gay tir vong hang dau trén

toan cau. Ngay nay & cac nudc tién tién, nhiéu
ngudi dd chap nhan giam ham lugng mudi
trong thuc pham dé giam cac chang bénh vé
muc huyét ap, tim mach, dan dén nhiing loi
ich sic khoe déang ké. Céc chién lugc giam
mudi tim quéc gia & nhiéu nudc dy kién s&
mang lai hiéu qua cao va giam duoc chi phi
trong viéc ngin ngira bénh khéng truyén
nhiém. Hién nay chién luoc giam mudi da
duoc xay dyng va lan téa tir cac qudc gia phét
trién dén toan thé gigi.

Pé giam mudi trong khau phan an, nguoi ta
can nim dugc cac tac dong tich cuc, tiéu cuc
cua no, biét va p dung cac phuong phap giam
mubi phl hop voi timg diéu kién, hoan canh
cu thé.

2. TAC BONG CUA MUOI
2.1. Tac dong tich cwc cta mudi an

* Tdc dong tich cuc cua mudi dan véi con
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ngwoi: Mudi NaCl chua natri (Na), 1a thanh
can thiét cho qué trinh dan truyén than kinh va
co co, dong mét vai tro quan trong trong qué
trinh hap thu clo, axit amin, glucose, nudc &
rudt va trong qué trinh tai hap thu ching & cap
d6 than. Su can bang natri dugc kiém soat boi
nhiéu hé théng diéu tiét sinh ly va noi tiét to
chang han nhu hé thdng than kinh giao cam...
Trong truong hop khdng ra mé hdi nhiéu, viéc
dao thai natri qua nuéc tiéu hang ngay ¢
ngudi dugc coi 1a mot chi sé tot vi nd twong
duong véi lwong hap thu vao ché do an udng.

Tur mudi an, clorua (CI) hién dién véi mot
lwong nho trong té bao va 1a mot yéu té quan
trong. N6 tham gia vao qué trinh diéu chinh
do pH trong mau. Trong da day, CI" tham gia
vao qua trinh tong hop cua axit clohydric,
sinh ra dich vi. lon nay tao diéu kién thuan lgi
cho qua trinh tiéu hoa bang cach duy tri do
axit cua da day va kich hoat cac enzym dé day
nhanh quéa trinh chuyén hoa pepsinogen thanh
pepsin.

Trong thuc pham, ngudn cung cap Na chinh 1a
mubi an - NaCl (chiém khoang 90%). Phan
khac c6 thé nhan dugc tr cac loai phu
gia/thanh phan phé bién khac trong thuc pham

nhu muoi batri bicarbonate, mi chinh...

Nhu vay mudi ¢ vai trd rat quan trong Véi
hoat dong binh thuong cla con ngudi.

* Téac dong tich cyc cuia muéi an véi cdng
nghiép thwc pham: Trong cong nghiép thuc
pham, mudi an c6 nhiéu tac dung khéc nhau.

Mudi cd tac dung bao quan san pham nhu
trong céng nghé san xuat rau qua, mudi chua,
str dung lwong mudi 2,5-3,0% c6 tac dung tc
ché mét phan vi sinh vat trong qua trinh Ién
men va trong san pham cudi cuing.

Mudi cai thién mot sé tinh chat cong nghé cho
san pham nhu cai thién chat luong gel trong
gi0, xuc xich...; tao vi dam da cho pho mai,

banh mi, 6 an nhanh...; lam giam mai tanh
cho cac san pham thuay san.

Mudi dn dugc dung dé cai thién mot s6 qua
trinh cdng nghé nhu tach bdt nudc trong
nguyén liéu thuc pham dé ting ham lwong
chit kho, tang nhanh qua trinh tham thau, ting
kha nang hoa tan.

2.2. Tac doéng tiéu cwc cua mubi an véi
strc khée cua con nguwei

V6i co thé con nguoi, néng d6 mudi cua cac
chét dich 1a 6n dinh. Vi thé khi an nhiéu muoi
lam ting &p lyc tham thau trong mau, co thé
s& phai can thém nudc dé duy tri on dinh nong
d6 dich thé. Khi lugng nude dua vao trong co
thé nhiéu, dung lugng mau ting va ap luc Ién
thanh mach tang. Hién tugng nay kéo dai sé
lam tang huyét &p.

An nhiéu mudi s& 1am ting cuong do l1am viéc
cua hé thong tim mach, than va tiét niéu nén
sém dan toi suy giam chic niang hoat dong
cua cac hé co quan nay nhu suy tim, suy than.

An thira mudi 1am ting nguy co mic bénh
viém loét da day - ta trang, tang nguy co ung
thu da day do pha huy I6p mang bao vé niém
mac da day va tang su phat trién cua vi khuan
helicobacter pylori. Nguoi an qua man sé co
nguy co mac cac chuang bénh vé da day cao
hon ngudi an ubng binh thuong.

Ngudi dn nhidu mudi s& tang cam giac khat tir
d6 tang tiéu thu cac do udng nhat 1a céc loai
nudc ngot, Vi vay tang nguy co béo phi.

Pi c6 nhiéu két qua nghién cau cho thay, néu
ding qué thira mudi s& gay ra nhiing tac dong
tiéu cuc cho stc khoe nhu ting nguy co mac
cac bénh khdng lay nhiém bao gom dot quy,
tang huyét 4p va bénh tim mach... 1a nhiing
nguyén nhan gy tir vong hang dau trén thé
gidi. Nguoi ta wdc tinh rang 62% dot quy,
49% bénh tim mach 1a do huyét ap cao gay ra.
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Bén canh d6, du thira natri ciing lién quan dén
cac bénh nhu ung thu da day, béo phi...

Téc gia Cruz khi téng quan céc tai liéu, két
qua nghién cu vé giam mudi cho thdy chi
can giam 1,3 g luong natri tiéu thu méi ngay
trong nhom dan s tir 25 dén 55 tudi, mic
giam huyét ap tam thu woc tinh s& 1a 5 mmHg
hoiac 20% ty & mic bénh dong mach, ting
huyét ap. Do dé, no ciing s& gilp giam 14%
ty 18 tor vong do tai bién mach méau ndo va
19% do bénh mach vanh, giup ctu sbng
khoang 150.000 ngudi trén toan thé gisi hang
nam [2].

2.3. Tinh hinh st dung muéi qua mdrc can
thiét

* Trén thé gigi: Theo cac bao céo trudc day,
lugng NaCl trung binh hang ngay ¢ Hoa Ky,
Vuong quéc Anh, chau A lan luot 1a khoang
8,2-9,4 g/ ngay, 9,4 g/ngay va 12,0 g/ngay,
cao hon nhiéu so véi gii han dé xuat.

Tai Nhat Ban, theo Bao cdo diéu tra suc khoe
va dinh dudng qudc gia nam 2019 lwong mudi
an vao cua nam gidi truong thanh Nhat Ban la
10,9 g/ngay va cua phu nir truéng thanh 1a 9,3
g/ngay. Luong mudi nay gan gap doi so véi
lwong khuyén nghi cia WHO.

O Bi, két qua danh gia lwong natri tiéu thu caa
nhimg nguoi trén 18 tudi cho thiy muc tiéu
thu trung binh 1a 2,7+1,0 méi ngay; muc tiéu
thu natri ctia nam gidi (3,3+1,2 g) cao hon so
véi nir gioi (2,3+0,9 g), twong Gtng Vai vuot
10% va 41% so véi lugng khuyén nghi cua
WHO.

O Brazil, luong natri tiéu thu vuot qua khuyén
nghi dinh dudng (WHO, 2003) va nguoi tiéu
dung lién tuc dugc canh bao vé nhitng nguy
co tiém an ddi vai stc khoe, dic biét 1a nhiing
nguy co lién quan dén ting huyét ap. Luong
natri tiéu thy trong cac gia dinh ¢ Brazil vuot
gap doi luong khuyén nghi hang ngay.

* Tqi Viet Nam: Theo thdng tin tir Cuc Y té du
phong, két qua diéu tra toan quéc nim 2015
cho thiy trung binh mot ngudi trusng thanh
tiéu thu 9,4 gam mudi trong mot ngay, nghia
la cao gap doi so voi khuyén céo cua WHO
nam 2020 (5 g/ngay). Cu thé 89,2% thudng
xuyén cho mudi vao thuc pham tir khi chuén
bi, ché bién dén lic niu an; 70% thudng
xuyén sir dung cac loai gia vi, nuéc chim
nhiéu mudi an trong lac an nhu chdm méam,
nudc tuong; 19,5% thuong xuyén st dung
thirc an ché bién sin c6 chira nhidu mudi nhu
dua, ca mudi, my an lién, bim bim, lac rang
mudi... Thoi quen sir dung nhiéu mubi nay da
lam ting nguy co dwa qua nhiéu mudi vao
co thé.

3. CAC GIAI PHAP GIAM LUQNG MUOI
TIEU THY CHO THY'C PHAM

3.1. Tac dong t&i nhan thirc nguwei tiéu dung

C6 rat nhiéu ly do khién con nguoi sir dung
nhiéu mudi: Bé bao quan thuc pham, dé ting
cam giac ngon miéng, thoi quen an man. ..

Vay dé giam mudi trong khau phan an cia
con ngudi thi can phai c6 su sin sang cua
ngudi tiéu dung tir y thirc dén hanh dong. Tuy
nhién do théi quen da hinh thanh tir rt lau
nén bién phap giam mudi nay can phai tac
dong thuong xuyén, co thoi gian du dai dé dat
duoc két qua.

Hién nay, hau hét cac quéc gia trén thé gisi da
&p dung cac bién phap giam mudi bang céch
tac dong vao nhan thac cua nguoi tiéu dung
nham tao ra sy san 1ong, su can thiét cua giam
mudi trong ché do an cua mdi nguoi.

O Phan Lan, cac chién dich truyén thong dai
chang, gido duc nhan vién y té, kéu goi cac
bén lién quan, su hop tac tu nguyén cua nganh
cdng nghiép thuc pham, quy dinh phéap luat vé
mudi trén nhadn san pham... dwoc coi la cac
yéu té thanh cong cho viéc giam luong mudi
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an & cac phan khuc dan sb khac nhau.

Tai Brazil, Bo Y té di tirng dé xuét thoa thuan
véi Hiép hoi Cong nghiép thuc pham Brazil
(ABIA) la s& giam hon 28,562 tan natri trong
nam khi san xuét thuc pham.

Tai Cong hoa Moldova, chinh phu di cam két
giam tiéu thu mudi ¢ cip qudc gia trong cong
ddng dan cu.

Tai Vuong qudc Anh, cac chién dich giam
mudi 1a do chinh pha phat dong. Chién dich
giam mudi dugc thuc hién bang nhiéu cach
tiép can nhu nang cao nhan thuc cia nguoi
tiéu ding, cac hoat dong ghi nhan va cai tién
san pham.

Tai Argentina, Bo Y té da phdi hop vai Hiép
hoi cac cong ty san xuit thuc pham, Vién
Cong nghé Québc gia té thuc hién mot chién
dich giam mudi trong cac san pham nhu thit
ché bién san; san pham tir bo sita...; dua ra
canh bao vé& an nhidu mudi trén nhadn san
pham; giam khéi luong ctia cac goi mudi.

Tai Viét Nam, Chinh pha phé duyét trong
“Chién luoc Quéc gia phong chdng bénh ung
thu, tim mach, dai thio duong, bénh phdi tic
ngh&n man tinh, hen phé quan va céc bénh
khong lay nhiém khac giai doan 2015 - 2025”
véi muc tiéu giam 30% muac tiéu thu
mudi trung binh/ngudi/ngdy ¢ ngudi truong
thanh so v&i nam 2015 (trung binh 9,4 g
mubi/ngudi/ngay).

Phuong phap giam mudi bing “tac dong dén
nhan thirc ciia nguoi tiéu ding” can duoc tién
hanh thuong xuyén, lién tuc trong thoi gian
dai, n6 doi hoi con ngudi phai thay doi tur
nhan thtre d&én théi quen.

3.2. Céc giai phép cébng nghé

3.2.1. Co’ché cdm nhan vj man

Vi giac duoc cam nhan bang ludi cua con
ngudi thdng qua cac té bao ciu tric va cam

gi4c. Cac té bao nay duoc phan b bén canh
nhitng té bao than kinh tai cac chdi vi giac
trén ludi. Khi an, thirc an hoa tan trong miéng,
céc ion Na* va CI” s& tiép xtc vai chdi vi giac
va ta cam nhan duoc vi man. Bé cam nhan vi
man ndng do ion Na* 1a yéu t quan trong.

Duya vao co ché trén, ngudi ta nghién ciu mot
s6 phuong phap dé giam lwong mubi an, giam
luong ion Na®, dong thoi b sung mot vai
thanh phan hoic sir dung nhirng tac dong khac
dé ting cam nhan vé vi man cho nguoi in.

3.2.2. Cdc phwong phdp giam mudi da
dwort nghién cau

’

* Phirong phdp “tang hinh - an”: Phuong
phap “tang hinh” dugc hiéu 1a giam dan dan
ham luwong mudi cua san pham trong mot thoi
gian dai. Nam 2003, két qua thir nghiém cua
tac gia Girgis clng cong sy da cho thay rang,
néu hang ngdy nguoi tiéu dung duoc an banh
mi giam mudi, luong mudi trong banh mi
giam 5% mdi tuan thi sau 6 tuan con ngudi s&
quen, hai 1ong voi banh mi da giam 25% mudi
[3]. Phuong phap giam mudi dan dan hap dan
boi né kha don gian, tuy nhién phuong phap
“tang hinh - 4n” c6 hiéu qua khi phai thyc
hién trong thoi gian dai, & quy mo toan nganh,
toan xa hoi.

* piéu chinh hinh dang, kich thuéc cia mudi:
biéu chinh hinh dang va kich thuéc cua tinh
thé mudi dé khi dn mudi s& nhanh chong hoa
tan trong nuéc bot, ddy nhanh téc do phét
hién ion natri bai cac chdi vi gidc. Nam 2015,
tac gia Moncada va cong su da tién hanh khao
sat tac anh huong cua kich thudc va ham
luong hat mudi dén d6 man cua san pham
banh quy phomai ric mudi. Két qua cho thay
rang mudi co kich thudc hat 1,5 pm véi ndng
dd 1,5% duoc cam nhan vé vi man cao hon
mau st dung mudi kich thudc 15 pm véi ndng
d6 2% [5].
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* Sy dung muoi KCI dé thay thé mgt phan
muéi NaCl: Téc gia Jin va cong su (2020) tién
hanh khao sat anh huéng khi thay thé mot
phan NaCl bang KCl va MgCI2 dén chat
lwong xGc xich trong qué trinh bao quan. Két
qua cho thay ring khi thay thé 40% NaCl
bang KCI khdng chi giam vi man ma con cai
thién mot s tinh chat caa san pham nhu xtc
xich c6 dg cung, @6 déo cao, mau do dep [4].

* Sy dung musi glutamate (vi umami) dé thay
thé mgt phan mugi NaCl: Téac gia Morita va
cong su (2021) da tién hanh khao sat kha ning
giam mudi cua glutamate va két qua cho thay
rang dung dich glutamate 0,3% c6 tac dung
tang kha ning cam nhan vé vi min cho dung

dich NaCl 0,3% [6].
100g

Thit lon 900g
Nghién

- Muéi: 259
l - Dbuong: 10g
Bamnhuyén | | .y chinh: 3g
l - Natri nitrit: 0.09g
- Tinh bét khoai tay: 5g
Nhoi bao bi - Boétgirng: 59
l - Rwou: 10ml
- Nuwdc: 50ml
Nhiing vao <‘jung dich - Gia vi hén hop:8g
mrm

‘ Lén men 25 1 2°C; 24 gio ‘

|

Hinh 1. So dd quy trinh san xuat xdc xich 1én men
Cap Nhi Tan [1]

* Sir dung dung dich chiét ndm men dé thay
thé mét phan mugi NaCl: Nam 2021, tac
gia Zheng va cong su da khao st kha nang
giam mudi cua cac peptid phan lap tir dich
chiét tir nAm men FA31 1a Asp-Asp, Glu-Asp,
Asp-Asp-Asp, Ser-Pro-Glu, Phe-lle vao san
pham sdp thit bo, sip rau. Két qua khi danh
gia cam quan vé mui vi cho thiy ca 5 peptid

trén c¢6 kha nang thay thé natri nham giam
lwong muébi str dung [7].

* Sy dung hdn hop cac mugi dé thay thé mét
phan musi NaCl: Tac gia Chen va cong su
(2019) tién hanh khao sat anh huéng cua chat
thay thé NaCl dén céc tinh chét cua xdc xich
1én men Cap Nhi Tan. Két qua cho thiy rang
khi b6 sung hén hop KCI, maltodextrin, lysine,
alanine, acid citric va calci lactate vao xuc
xich cho xtc xich chat lugng tét, giam dugc
30% NaCl [1].

* Piéu chinh quy trinh cdng nghé san xuat:
Trong quy trinh san xuat, mot vai cong doan
c6 thé cai tién, &p dung thém giai phap ky
thuat nao do dé thay thé mot phan “nhiém vu”
cua mudi. Vi vay lugng mubi sir dung cé thé
giam. Vi du khi déng goi thit trong moi
truong chan khdéng hodc trong mdi truong
diéu chinh khi quyén (giam O,, ting CO»,
N...) s& han ché su phat trién caa nhiéu loai
vi sinh vat do d6 giam duoc luong mudi khi
st dung. Thit so ché bang céng nghé ap suat
cao ¢o tac dung ting kha ning chiét xuat
protein to co, kha ning lién két va giir nudc.
Ham luong natri cia c6 thé giam khi sir dung
thit trude khi xtr ly ma khong anh huong bét
loi dén cac dic tinh vat ly, hoa hoc hoic cam
quan cua xuc xich dang nhii tuong.

4. KET LUAN

Mubi c6 vai trd quan trong véi doi sbng con
ngudi. Nhung dé dam bao sirc khoe mudi can
duoc sir dung voi lidu luong phu hop. Bé
khic phuc hién trang dung qua nhiéu mudi
trong khau phan an ciia ngudi dan & nhiéu noi,
ching ta can phai quan tam, nghién ctu, ap
dung cac phuwong phap giam mudi mot cach
khoa hoc. Cong viéc nay can c6 su phdi hop
cia cac nha san Xuat, cac nganh, cac dia
phuong. .. thi méi dat két qua mong mudn.
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BAN VE CACH PHAN CHIA DI SAN THU'A KE
TRONG TRUONG HO'P CO NGU'O'I THU’'A KE
KHONG PHU THUOQC VAO NOI DUNG CUA DI CHUC

DISCUSSION ABOUT HOW TO DIVIDE INHERITED IN CASE THERE IS AN HEIR

Tom tat:

Tw khoéa:

Abstract:

REGARDLESS OF THE CONTENT OF THE WILL

Tran Thi Thu Hang
Khoa Ly lugn chinh trj va Phap ludt, Trirong Pai hoc Kinh té - Kj thudt Céng nghiép
Dén Toa soan ngay 04/04/2023, chap nhan ding ngay 17/05/2023

Theo nguyén t&c chia thiva ké thi sau khi chia thira ké& theo di chic va phap luat ma co
nhirng nguoi thira ké khéng phu thudc vao ndi dung cla di chuc thi phai bu da cho ho hai
phan ba clia mét suét thira ké theo phap luat. Tuy nhién, thwc tién van dung quy dinh phap
luat @& phan chia di san thira ké trong trwérng hop cé nguoi thira ké khéng phu thudc noi
dung di chic da mac mot s sai 1am gay thiét hai vé tai sdn cho nguoi thira ké theo di chic
ho&c nguoi thira ké theo phap luat. Bai viét ban vé cach phan chia di san thira ké trong cac
trwdng hop cu thé, ddng thdi dwa ra quan diém vé cach phan chia di san thira k& nham dé
xuét théng nhat cach phan chia di san thira ké trong trwéng hop nay.

Thira k&, di chuc, di san, phan chia di san thira ké&, Bo luat dan sy 2015.

According to the principle of division of inheritance, after dividing the inheritance according
to the will and law, there are heirs regardless of the content of the will, they must
compensate two-thirds of a statutory inheritance. However, the practice of applying legal
provisions to divide inheritance in case there are heirs regardless of the content of the will
has made some mistakes causing property damage to the heir under the will or the law. The
article discusses how to divide inherited in specific cases and makes a point about how to

divide inherited in order to propose a unified way of dividing inherited in this case.

Keywords:

1. DAT VAN BE

Phap luat tén trong y chi cua nguoi lap di
chuc trong viéc dinh doat tai san cho nhiing
ngudi con séng, bén canh d6, phap luat ciing
han ché quyén dinh doat tai san cua nguoi 1ap
di chuc trong truong hop ho c6 ngudi thira ké
khong phu thudc ndi dung di chuc, dugc
hudng thira ké theo nhiing diéu kién nhét dinh.
Ngudi thira ké khong phu thudc noi dung di
chdc 1 nhitng nguoi ¢6 mdi quan hé hdn nhan,
huyét théng va nudi dudng voi nguoi dé lai di
san thira ké, dugce huong hai phan ba mot suét
ciia mot nguoi thira ké theo phap luat “trong

Inheritance, will, inheritance, divide inherited, Civil Code 2015.

treong hop ho khong dwoc nguoi lgp di chlc
cho hwong di san hodc chi cho hwong phan di
san it hon hai phan ba sudt dé”. Tuy nhién,
trong thyuc tién do nham 1an trong céch xac
dinh diéu kién dac thd va trinh ty phan chia di
san dd anh huong dén quyén thura ké tai san
ctia ngudi thira ké. Trong pham vi bai viét nay,
tac gia phan tich mot sé sai 1am khi phan chia
di san thira ké trong truong hop nguoi lap di
chic chi dinh doat mot phan tai san trong di
chic va c6 ngudi thira ké khong phu thudc noi
dung di chiic, ddng thoi dua ra cach chia thira
ké dung theo tinh than cua cac quy dinh phép
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luat nham dam bao cho viéc phan chia di san
duoc &p dung thdng nhat, bao vé quyén loi
chinh dang ciia nguoi thira ké trong nhiing
trueong hop phuc tap.

2. MOT SO HAN CHE, VWONG MAC
TRONG VIEC VAN DUNG QUY DBINH PHAP
LUAT VE NGUOI THIPA KE KHONG PHU
THUQC VAO NQI DUNG CUA DI CHUC

Bo luat dan sy nam 2015 (BLDS 2015) quy
dinh viéc phéan chia di san theo di chuc tai
Diéu 659 va phan chia di san theo phap luat
tai Piéu 660, theo d6: khi phan chia di san
thira ké phai wu tién cho nhitng nguoi dugc
chi dinh huéng di san theo di chic, phan di
san khong dinh doat trong di chic hoac lién
quan dén phan di chic vé hiéu dugc chia theo
phép luat cho nhitng ngudi thira ké theo phép
luat caa nguoi dé lai di san, néu ho du diéu
kién huong thira ké.

Trong mét s trudng hop, sau khi chia thira ké
theo di chlc va theo phap luat s& xuat hién
ngudi thira ké khong phu thudc noi dung di
chiuc quy dinh tai khoan 1 Piéu 644 BLDS
2015, ho duoc huong phan di san bang hai
phan ba mot suat thira ké theo phép luat. Tuy
nhién, viéc xac dinh diéu kién dic thu cua
ngudi thira ké khdng phu thudc vao noi dung
cua di chic cling nhu xac dinh trinh ty phén
chia di san thira ké con gap phai nhimng vudéng
mac, han ché sau:

2.1. Nham |an trong viéc xac dinh diéu kién
dac thu cua ngwoi thwra ké khong phu
thuéc vao ndi dung cua di chac

Tai khoan 1 Diéu 644 BLDS 2015 quy dinh:
“1. Nhitng nguoi sau day van dugc huéng
phan di san bang hai phan ba suit caa mot
ngudi thira ké theo phap luat néu di san duoc
chia theo phép luat, trong truong hop ho
khong duge nguoi lap di chuc cho huong di
san hoic chi cho huong phan di san it hon hai

phan ba suit d6: a) Con chua thanh nién, cha,
me, Vo, chdng; b) Con thanh nién ma khong
€6 kha nang lao dong...”

Trong truong hop nguoi 1ap di chic chi dinh
doat mot phan tai san trong di chic thi vé
nguyén tic phai chia thira ké theo di chdc sau
d6 chia thira ké theo phép luat. Tir day, s& xuét
hién treong hop nguoi thira ké 13 “con chua
thanh nién, cha, me, vo, ch&ng; con thanh nién
ma khong co kha nang lao dong” tuy khong
dugc nguoi lap di chic cho huong di san
trong di chiic nhung lai dugc huong thura ké
theo phép luat it hon hai phan ba mét suat thira
ké theo phép luat. Cho nén ho 1a nguoi thira
ké khong phu thudc vao néi dung cua di chic
& diéu kién nguoi 1ap di chic “chi cho huwdng
phan di san it hon hai phan ba sudt thira ké
theo phap ludt”. Vi vay, ho s€ dugc bu thém
cho du hai phan ba mot sut thira ké theo phap
lut trich ra tir di san ctia ngudi thira ké theo
di chac.

Trén thuc té, vi diéu luat st dung cum tir “chi
cho hwong phan di sdn it hon hai phan ba
suat thira ké theo phap luds” nén mot sé quan
diém cho rang d6 1a sy thé hién y chi cua
ngudi 1ap di chic cho nguoi thira ké husng di
san; con ¢ day, nguoi thira ké dwoc huong
thira ké theo phéap luat “it hon hai phan ba mot
suit thira ké theo phép luat” lai 1a su thé hién
y chi ciia nha nuéce. Bai vay, ngudi thira ké tai
khoan 1 Piéu 644 BLDS 2015 duoc hudng
thira ké v6i tu cach 1a nguoi “khdng duoc
nguoi ldp di chiic cho huong di san”. Theo do,
ngudi ndy vira dugc huong hai phan ba mot
suit thira ké theo phap luat vira dugc huong
phan di san thira ké theo phap luat khi tai san
con lai dugc chia theo phap luat sau khi da
chia cho ngudi thira ké theo di chuc.

Néu van dung quan diém nay dé phan chia di
san thira ké s& gy thiét hai vé tai san cho ca
nguoi thira ké theo di chiic va nguoi thira ké

TAP CHi KHOA HQC & CONG NGHE . SO 41 - 2023

109



DIEN PAN KINH TE

theo phép luat.

Vi du: Ong A két hon véi ba B nam 1987, ¢é 3
nguoi con la chi C (sinh nam 1988), anh K va
anh Q (sinh déi - nam 2000). Chi C két hon
voi anh M sinh dwoc 2 con. Ba B bi bénh
nang, trén givong bénh, ba B Igp di chic hop
phdp @é \gi cho hai con K, Q & 240.000.000
dong va cho chau rugr D la 60.000.000 dong.
Nam 2016, ba B chét khi K va Q vira tron 16
tusi. Tai san chung cua 6ng A va ba B la
600.000.000 dong; tai san riéng cua ba B 1a
180.000.000 dong.

Nhu vay, tai san cua ba B trong khoi tai san
chung véi ong A 1a: 600.000.000 dong : 2 =
300.000.000 dong va tai san riéng cua ba B 1a
180.000.000 ddng. Tong di san thira ké cua ba
B 1a: 480.000.000 dong.

Theo cach hiéu trén thi dng A la chong ba B
ma khong duoc ba B 1ap di chuc cho hudng di
san nén ong A 1a nguoi thira ké khong phu
thudc vao noi dung cua di chac, dugc hudng
hai phan ba mot suat thira ké theo phap luat,
tirc 1a: Néu di san cua ba B dugc chia thira ké
theo phéap luat thi mdi suat thioa ké la:
480.000.000 ddng : 4 (6ng A, C, K, Q) =
120.000.000 ddng va hai phan ba cia mot sut
la: 120.000.000 déng x 2/3 = 80.000.000
dong.

Theo di chuc, ba B cho K va Q la 240.000.000
dong, cho D 1a 60.000.000 déng va dng A
dugc huong 80.000.000 ddng nén phan di san
cia ba B con lai la: 480.000.000 dong —
(240.000.000 dong + 60.000.000 ddng +
80.000.000 ddng) = 100.000.000 déng. Phan
di san nay duoc chia thira ké theo phap luat
cho 6ng A, C, K, Q, tac la: 100.000.000
ddng : 4 = 25.000.000 dong.

Ta thay, trong vu kién ndy ba B chi dinh doat
cho K, Q va D mot phan tai san, phan tai san
khéng dinh doat trong di chuc sé chia thira ké

theo phép luat cho éng A, chi C, anh K va anh
Q. Nhu vay, mac du 6ng A khong duoc ba B
cho huong di san theo di chuc nhung lai dugc
huéng thira ké theo phap luat it hon hai phan
ba mot suat thira ké theo phép luat nén éng A
thudc truong hop dugc nguoi 1ap di chic “chi
cho hwdng phan di san it hon hai phan ba sudt
thira ké theo phdp ludt” méi dung.

Do vay, can phai phan chia di san cua ba B
nhu sau:

Mic du ba B khong nhic dén 6ng A trong di
chuc nhung vi ba chi dinh doat cho K, Q
240.000.000 dong va D 60.000.000 dong, tac
1a: 480.000.000 ddng — (240.000.000 dong +
60.000.000 dong) = 180.000.000 dong. Phan
di san nay ba B khong dinh doat trong di chuic
dugc chia thira ké theo phép luat cho éng A, C,
K va Q, tac la 180.000.000 ddong : 4 =
45.000.000 dong.

Nhu vy, ong A tuy da duoc huong thura ké
nhung it hon hai phan ba mot suat thira ké
theo phéap luat la: 80.000.000 dong —
45.000.000 dong = 35.000.000 dong. Do vay,
can rat bu cua nhimg ngudi thira ké theo di
chuc theo ty ¢, tic 1a K va Q s€ phai rat bu:
240.000.000 ddéng : 300.000.000 dong x
35.000.000 dong = 28.000.000 dong va rut bu
cua D 1a: 60.000.000 dong : 300.000.000 dong
x 35.000.000 dong = 7.000.000 dong.

Nhdn xét: O céch chia tha nhat, ong A duogc
huong di san thira ké 1a: 80.000.000 dong +
25.000.000 dong = 105.000.000 dong; K va Q
dugc huong thira ké 1a: 240.000.000 dong +
25.000.000 + 25.000.000 d¢ong = 290.000.000
ddng; D duoc hudng: 60.000.000 ddng; chi C
dugc hugng thira ké 1a: 25.000.000 dong.

Nhung khi van dung dtng quy dinh phap luat
dé chia theo cach thtr hai thi 6ng A chi duogc
huong: 80.000.000 dong; K va Q duoc huong:
240.000.000 + 45.000.000 + 45.000.000 déng
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— 28.000.000 déng = 302.000.000 dong; D
duoc huong: 60.000.000 dong — 7.000.000
ddng = 53.000.000 dong; chi C dugc hudng
thira ké 13: 45.000.000 dong.

So sanh sb di san mdi ngudi thira ké duoc
huéng & hai céch chia ta thay, néu chia sai s&
lam giam sut s di san ma nguoi thira ké theo
di chdc va theo phap luat dugc huong (dac
biét 1a ngudi thira ké ¢ mdi quan hé huyét
thdng voi nguoi dé lai di san thira ké), diéu
nay chua thé hién duoc tinh than tén trong téi
cao quyén dinh doat tai san ctua ngudi dé lai di
san thira ké va ciing chua thé hién dung tinh
than caa diéu luat vé “ky phan thira ké”.

Mot nham 13n nghiém trong nira la chi van
dung mot vé cua diéu luat, nghia 1a nguoi
thira ké tai khoan 1 Diéu 644 BLDS 2015 bt
ctr khi nao khong dugc nhac tén trong di chic
thi déu 1a nguoi thira ké “khéng dwoc nguoi
ldp di chuc cho huong di san”, dugc hudng hai
phan ba mot sudt thira ké theo phéap luat ké ca
khi da duoc huong d, tham chi nhiéu hon hai
phan ba mot suat thira ké theo phap luat.

Vi du: Ong A két hon véi ba B sinh ra anh M
va anh N. Anh M két hon véi chi H sinh ra T.
Anh N két hon véi chi Q sinh ra K. Anh M
chét @é lai di chic hop phap cho con 1a T
100.000.000 dong va cho chau la K
100.000.000 dong. Biét rang di san cua anh
M la 1.200.000.000 dong.

Theo di chic anh M cho T 100.000.000 dong,
cho K 100.000.000 d6ng. Phan di san anh M
khong dinh doat trong di chic duoc chia thira
ké theo phap luat, tirc 1a: 1.000.000.000 ddng :
4 (dng A, ba B, chi H va T) = 250.000.000
dong.

Gia st di san cua anh M duoc chia thira ké
theo phap luat thi mdi suat thira ké Ia:
1.200.000.000 : 4 = 300.000.000 d{‘)ng va hai
phan ba mat suat la: 300.000.000 dong x 2/3

=200.000.000 dong.

Nhu vay, 6ng A, ba B, chi H khong dugc anh
M nhéc dén trong di chiic nhung trén thyc té
lai dugc huong thira ké theo phap luat nhiéu
hon hai phan ba mot suat thira ké theo phap
luat nén khong thudc truong hop “khong dwoc
nguol |dp di chiic cho hwong di san hogc chy
cho hwéng phan di sdn it hon hai phan ba
suat thira ké theo phép ludt”, do d6, ho khéng
phai 1a nguoi thura ké khong phu thudc vao
noi dung cuaa di chic.

Néu nham Ian xac dinh 6ng A, ba B, chi H la
ngudi thira ké khdng phu thudc vao noi dung
cua di chic caa anh M, dugc huong hai phan
ba mot suat thira ké 1a 200.000.000 dong thi
di san cia anh M duogc chia nhu sau:
1.200.000.000 dong — (100.000.000 dong
100.000.000 ddng + 200.000.000 ddng
200.000.000 ddng + 200.000.000 ddng)
400.000.000 ddng. Phan nay chia thira ké theo
phap luat s& 1a: 400.000.000 dong : 4 (6ng A,
ba B, chi H va T) = 100.000.000 dong.

+ +

Téng di san ma 6ng A, ba B, chi H duoc
huéng 13 300.000.000 ddng, con T chi duoc
200.000.000 ddng trong khi do ¥ chi cua anh
M la cho T duoc huong thira ké theo di chic
v6i mong muén T chic chin duoc huong thira
ké caa minh trong bat ci hoan canh nao va
cling ngdm y rang T s& duoc huong phan di
san thira ké nhiéu hon nhiing dong thura ké
khéc. Boi vay, néu phan chia theo cach trén sg
di nguoc Véi y chi, nguyén vong cia nguoi dé
lai di san thira ké va gay thiét hai vé tai san
cho ngudi thira ké theo di chdc.

2.2. B6 s6t ngweoi dwore hweng di san thira
ké theo phap luat

Hién nay, hau hét cac co quan tién hanh té
tung ap dung cach chia sau: Chia thira ké theo
di chic, phan di san khong dinh doat trong di
chic hoic lién quan dén phan di chdc vo hiéu
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duoc chia theo phép luat. Néu sau khi chia
thira ké theo di chlic va phap luat ma xuat hién
ngudi thira ké khdng phu thudc vao ndi dung
cua di chdc thi nhirng nguoi nay sé dugc chia

du hai phan ba mot suét thira ké theo phap luat.

Phan di san nay dugc trich ra tir di san cua
nguoi thira ké theo di chdc, néu di san cua
ngudi thira ké theo di chuc khong du thi phai
trich theo ty 1€ di san dugc huong cua ca
nguoi thira ké theo di chiic va ngudi thira ké
theo phap luat [2].

Tuy nhién, do chua c6 vin ban huéng dan
thong nhat trinh ty phan chia di san thura ké
nén van con mot sé trudng hop van dung sai
trinh ty phan chia di san dan dén hau qua bo
sot nguoi thira ké theo phép luat.

Tom tat noi dung vu kién: Ong Nguyén Vin A
va ba Vi Thi B két hén nam 1997, sinh duwoc 3
nguwoi con 1a Nguyén Thi X (sinh nam 1998),
Nguyén Thi Y (sinh nam 2003) va Nguyén
Hiu V (sinh nam 2005). Nam 2000, éng A va
ba B dwoc cdp Giay ching nhdn quyén sir
dung thiza dat dién tich 500m?, tai thira dat s6
283, to' ban d@é 60, khu 13, xa P, huyén C, tinh
Phu Tho. Nam 2004, éng ba xdy dung ngoi
nha 2 tang kién ¢4 trén phan dat 150m?, phan
con lai lam san vieon. Nam 2020, ba B chét ¢6
dé \ai di chiic cho hai nguoi chau rugt 1a Vi
Thi M va Vi Thi N méi ngwei 100.000.000
dong Véi Iy do la thiwong hai chau mé cdi cha
Me, gia canh nghéo khé. Ong A khéng dong y
voi ngi dung ban di chlc cia ba B nén da lam
don khoi kién yéu cau toa an chia thira ké di
san cua ba B.

Vu 4n nay Toa 4n dang thy 1y nén chua c6 két
qua giai quyét, hién nay dang c6 hai quan
diém khac nhau vé viéc phan chia di san thira
ké cua ba B nhu sau:

Quan diém tht nhat: Nam 2020, ba B chét dé
lai di chdc cho hai chdu ho 1a M va N ma

khéng nhic dén 6ng A va cac con nén theo
quy dinh tai khoan 1 Didu 644 BLDS 2015 thi
6ng A, Y (17 tudi) va V (15 tudi) 1a nguoi
thira ké khong phu thudc vao noi dung di chic
cua ba B, mdi nguoi duge huong hai phan ba
mot suat thira ké theo phép luat. Sau khi chia
thira ké cho 6ng A, Y va V thi M va N sé& duoc
huong thira ké theo ty 18 di san duoc dinh doat
trong di chuc.

Vi du, Toa an tham dinh di chic cua ba B hop
phdp va di san thua ké cua ba B la
300.000.000 dong thi 6ng A, Y va V mdi
ngudi duge huong hai phan ba mot suat thira
ké theo phap luat, tirc 1a: 300.000.000 ddng : 4
(6ng A, X, Y, V) = 75.000.000 dong x 2/3=
50.000.000 ddng.

Di san caa ba B con lai la: 300.000.000 dong -
(50.000.000 déng x 3) = 150.000.000 dong.
Trong di chiic ba B d¢ lai cho M 100.000.000
d6ng va cho N 100.000.000 dong, tuy nhién di
san ctia ba B chi con 150.000.000 dong nén M
va N sé dugc huong theo ty 1€ di san duoc
dinh doat trong di chic va cung dugc hudng
mdi ngudi 75.000.000 dong.

Quan diém th hai, cling 13 quan diém cua tac
gia: Nam 2020, ba B chét. Trong di chic, ba B
chi dinh doat mot phan tai san cho M va N,
phan di san khong dugc dinh doat trong di
chic sé& chia thira ké theo phép luat (diém a,
khoan 2 Piéu 650 BLDS 2015). Sau khi chia
thira ké theo phép luat ma éng A, Y (17 tudi)
va V (15 tudi) duge huong it hon hai phan ba
mot suit thira ké theo phap luat thi theo quy
dinh tai khoan 1 Piéu 644 BLDS 2015, mdi
ngudi s& dugc bu thém cho du hai phan ba
mot suét thira ké theo phap luat duoc trich ra
tr di san ma M va N dugc huong theo ty 1€
trong di chuc.

Vi dy, Toa an tham dinh di chdc cua ba B
hop phéap va di san thira ké coa ba B Ia
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300.000.000 ddng thi phan chia di san thira ké
cua ba B nhu sau:

Trong di chic ba B dé lai cho M 100.000.000
ddng va cho N 100.000.000 ddng, di san cua
ba B con lai la: 300.000.000 ddng -
(100.000.000 ddng + 100.000.000 ddng) =
100.000.000 dong. Phan di san nay ba B
khong dinh doat trong di chic dugc chia thua
ké theo phap luat cho 6ng A, X, Y va V, tac 1a
100.000.000 ddng : 4 = 25.000.000 dong.

Néu di san ctua ba B dugc chia thira ké theo
phép luat thi mdi suat thira ké 1a: 300.000.000
dong : 4 (ong A, X, Y, V) = 75.000.000 dong
va hai phan ba cia mét suat 1a: 75.000.000
dong x 2/3 = 50.000.000 dong.

Ong A, Y, V tuy di dugc huong thua ké
nhung it hon hai phan ba mot suat thira ké
theo phap luat la: 50.000.000 dong -
25.000.000 dong = 25.000.000 ddng nén mdi
ngudi duge bu thém 25.000.000 ddng cho di
hai phan ba mot sut thira ké theo phap luat,
tong s6 di san can phai rat bu 14 25.000.000 x 3
=75.000.000 ddng. Do vay, can rdt bu cia M
va N theo ty ¢ 1:1, mdi ngudi phai rat bu
37.500.000 dong cho dng A, Y va V.

Nhu vay, thuc t& M va N mdi nguoi chi
dugc huong thura ké: 100.000.000 dong —
37.500.000 dong = 62.500.000 dong.

Nhdn xét: Theo quy dinh cta phap luat, khi ba
B chi dinh doat mot phan tai san trong di chuc
thi phan con lai s& chia thira ké theo phép luat
cho nhimg nguoi thira ké & hang thira ké thir
nhat bao gom 6ng A, X, Y va V - la nhiing
ngudi c6 méi quan hé hdn nhan, huyét thong
Vv6i ba B thé hién su gén bo, tinh thuong va

trach nhiém gitra cac thanh vién trong gia dinh.

Néu phan chia di san cta ba B theo quan diém
thir nhat thi chi X khéng duoc huéng di san
thira ké, mac du 1a nguoi thira ké ¢ hang thira
ké tht nhat cia ba B. Phan chia di san nhu

vay 1a trai quy dinh caa phép luat. Do vay, can
phan chia di san thura ké theo quan diém tht
hai méi thé hién dung tinh than cia diéu luat
va tron ven tinh nhan van trong quy dinh phap
luat Viét Nam.

3. CAC BIEN PHAP PAM BAO THONG
NHAT CACH PHAN CHIA DI SAN THUPA KE
TRONG TRUONG HQP NGUOI LAP DI
CHUC CHI PINH POAT MOT PHAN TAI
SAN TRONG DI CHUC VA cO NGUOI
THUA KE KHONG PHU THUQC NOQI DUNG
DI CHUC

Tha nhat, can xac dinh chinh xac diéu kién
dic thu cua nguoi thira ké khdng phu thugce
noi dung di chic nhu sau: Néu trén thyc té
chua dugc huong di san thi dugc huong du
hai phan ba mot suat thira ké theo phap luat,
con da dugc huong thira ké (theo di chic hay
theo phap luat hoic ca thira ké theo di chic va
phép luat) ma it hon hai phan ba mot suat thira
ké theo phap luat thi chi dugc huong bl vao
cho du hai phan ba mot suat thira ké theo phép
luat.

Pong thoi, quy dinh thay thé tir “chi cho”
bang tir “chi dwoc” tai khoan 1 Piéu 644
BLDS 2015 d¢ diéu chinh bao quat duoc tat
ca cac truong hop phan chia di san thira ké co
ngudi thira ké khdng phu thudc vao néi dung
cua di chic, cu thé: “I. Nhitng nguoi sau ddy
van dwgc hieong phan di san bang hai phan ba
sudt ciia mot nguoi thira ké theo phdp ludt néu
di san dvwoc chia theo phap ludt, trong truong
hop ho khong duwoc nguoi ldp di chuc cho
huéng di san hodc chi dwoc huwong phan di san
it hon hai phan ba sudt d6: a) Con chira thanh
nién, cha, me, vo, chéng; b) Con thanh nién ma
khong co kha nang lao dong...”, tac la trong
moi trudng hop, ngudi thira ké tai Diéu 644
BLDS 2015 dugc huong thira ké it hon hai
phan ba mot suét thira ké theo phap luét thi
duoc huong bu vao cho du hai phan ba mot
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suét thira ké theo phap lut.

Thu hai, hién nay chua c6 vin ban huéng dan
cu thé trinh ty phan chia di san thira ké ma chi
¢6 nhirng cong trinh khoa hoc hoic quan diém
ciia cac nha nghién ctu Viét ra trén co so
nghién cau thuc tidn giai quyét cac tranh chap
vé thira ké. Bé thong nhat trong viéc phan
chia di san thira ké, dac biét dé tranh nham lan
vé trinh ty phan chia di san thua ké trong
truong hop nguoi 1ap di chdc chi dinh doat
mot phan tai san trong di chuc va c6 nguodi
thira ké khong phu thudc vao noi dung cua di
chic can thiét phai c6 mot van ban huéng dan
trinh tu phan chia di san thira ké theo cac
budc nhu sau:

Buéc 1: Chia thira ké cho nhitng nguoi dugc
chi dinh huéng di san theo di chic, phan di
san khong dinh doat trong di chic hoac lién
quan dén phan di chic vé hiéu dugc chia theo
phép luat cho nhimg ngudi thira ké theo phép
luat caa nguoi dé lai di san, néu ho du diéu
kién huong thira ké.

Buréc 2: Gia su di san duoc chia thira ké theo
phap luat dé tim hai phan ba mot suat thira ké
theo phép luat 1am can cr xac dinh nguoi thura
ké khong phu thudc noi dung di chic. Néu
xuat hién nguoi thira ké khdng phu thudc noi
dung di chdc thi nhirng ngudi nay sé dugc
chia da hai phan ba mot suat thira ké theo
phép luat.

Bude 3: Phan di san nguoi thira ké khong phu
thuoc ndi dung di chic duge huong trich ra tir
di san caa nguoi thira ké theo di chic, néu di
san cua nguoi thira ké theo di chuc khong du
thi phai trich theo ty 1€ di san dugc huong cua
ca ngudi thira ké theo di chiic va nguoi thira
ké theo phap lut.

4. KET LUAN

Trong thyc té doi séng, cac vu kién tranh chap
di san thira ké c6 nguoi thua ké khong phu
thudc noi dung di chuc da phan ¢ tinh chat
phuc tap, boi vay, trong qué trinh phan chia di
san thira ké da gap nhiéu sai sét. C6 nhitng vu
kién tuy c6 cung noi dung tranh chip nhung
do cac cach giai quyét khac nhau ma mot
ngudi thira ké dugc huong phan di san khéc
nhau, tham chi c6 nhiing cach giai quyét
khong ding theo tinh than cia quy dinh phap
luat 1am anh huong dén quyén thira ké tai san
cua céng dan. Cho nén, can thiét phai thong
nhét trinh ty phan chia di san thira ké dé dam
bao quyén thira ké hop phép cua cong dan,
nhét 1a trong truong hop nguoi thira ké chi
dinh doat mét phan tai san trong di chic va cé
ngudi thira ké khdng phu thudc vao néi dung
cua di chlc. Tir cac y kién trén, tac gia dé xuat
co quan nha nuéc c6 tham quyén ban hanh
van ban hudéng dan cu thé dé cac co quan xét
xtr &p dung théng nhat quy dinh phap luat dic
biét nay.
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A STUDY ON EFFECTS OF UTILIZING DICTO-GLOSS ON FOSTERING
LISTENING SKILL OF ENGLISH-MAJOR FRESHMEN AT UNIVERSITY
OF ECONOMICS-TECHNOLOGY FOR INDUSTRIES (UNETI)
NGHIEN C(*U VE ANH HUONG CUA DICTO-GLOSS BOI VOI VIEC CAI THIEN

KY NANG NGHE CUA SINH VIEN NAM NHAT CHUYEN NGANH NGON NGO’ ANH
TAI TRUONG DAI HOC KINH TE - KY THUAT CONG NGHIEP (PHKTKTCN)

Abstract:

Keywords:

Tém tat:

Tw khoa:

1. INTRODUCTION

Hoang Thi Kim Thoa
Khoa Ngoai ngi, Trirong Pai hoc Kinh té - Kj thugt Céng nghiép
Dén Toa soan ngay 03/03/2023, chap nhan ding ngay 12/04/2023

The present study aimed to investigate the effects of using Dicto-gloss on enhancing
listening skill for English-major freshmen at University of Economics and Technology for
Industries. To fulfill the objectives of the study, a total of 114 English-major students were
randomly assigned to the experimental group and control group. Then, both groups went
through a pre-test and post-test. The collected data were analyzed using Kolmogorov -
Smirnov (K-S) test, a Mann-Whitney test and a Wilconxon test. The findings revealed that
the experimental group outperformed the control group. Besides, a questionnaire was
delivered to the experimental group to identify the participants’ overview of the effectiveness
of Dicto-gloss in enhancing listening comprehension. To sum up, utilizing Dicto-gloss can
significantly improve English-major first-year students’ listening comprehension. Some
implications were offered at the end of the study.

Dictogloss, listening comprehension skill.

Nghién clru nham danh gia anh hwéng ctia viéc ap dung phuong phap Dicto-gloss dbi voi
viéc cai thién k§ nang Nghe cla sinh vién nam nhat chuyén nganh Ngén ngi Anh tai Truwdng
Pai hoc Kinh té - K§ thuat Céng nghiép. Dé hoan thanh muc tiéu nghién ctvu, 114 sinh vién
nam nhat chuyén nganh Ngén ngi Anh dwoc chon ngau nhién vao 2 nhém. Ca 2 nhém déu
tham gia vao bai kiém tra trwéc va sau qua trinh thuc nghiém. D liéu dwoc phan tich dwa
trén bai K-S test, Mann-Whitney test va Wilconxon test. Két qua nhan dinh rang nhém thuc
nghiém c6 két qua vuot xa so véi nhom kiém soat. 1 ban diéu tra dwoc phat nham danh gia
nhan thirc clia ngwdi hoc vé hiéu qué ctia phwong phép véi viéc nang cao k§ nang nghe
cula sinh vién. Tom lai, st dung phwong phap Dicto-gloss c6 tac dung nang cao ky nang
nghe hiéu cho sinh vién. Bén canh d6, mot s6 dé xuét dwoc dwa ra nham hé tro sinh vién va
gido vién trong viéc thwe hanh va gidng day ky nang nghe hiéu.

Dictogloss, k§ ndng nghe hiéu.

Underwood (1989) [20], learners may

In the process of acquiring a language,
listening comprehension is considered to be a
fundamental skill; however, it is deemed one
of the hardest skills for learners to master.
According to Rost (2002) [16] and

experience some difficulties in exchanging
information orally if their listening ability is
poor. Krashen (1985) [9] argues that people
acquire language by understanding the
linguistic information they hear. In other
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words, language acquisition is achieved
mainly through receiving understandable
input and listening ability is the critical
component in achieving understandable
language input. In spite of the significance of
the listening skill, the teaching of listening
comprehension skill has been neglected for a
long time (Abba & Mohammad, 2011) [5].
Some Vietnamese schools still pay much
attention to grammatical knowledge, reading
and writing skills. Listening tasks are always
considered to be time-consuming and
unnecessary. On the other hand, several
educational institutions  recognize the
importance of listening comprehension skill
and listening lessons are paid much attention.
A fact is that the traditional teaching listening
method is still used, which has been found
inadequate to the demands for producing
efficient English speakers and listeners.
Consequently, a new teaching method should
be used to meet the needs of students to use
English as a tool for communication.
Dicto-gloss is regarded as a technique
combining all skills. Dicto-gloss allows
teachers to help students develop not only
listening skill but also reading, writing,
speaking, team work skills. It also offers “a
unigue blending of teaching listening
comprehension and the assessment of
students’ listening ability” (Vasiljevic, 2010)
[22]. Some previous studies have confirmed
that dicto-gloss strategies have been effective

for fostering learner’s language skills.
Concerning about the above reasons,
exploring the effect of dicto-gloss on

improving learners’ listening skill is very
essential. Therefore, this study focuses on
investigating effects of utilizing dicto-gloss on
fostering listening skill of English-major
freshmen at University of Economics -
Technology for Industries.

2. THEORETICAL BACKGROUND
2.1. Listening comprehension

Listening has been so far regarded as one of
the most vital language skills. Nunan (1998)
[14] defined “listening” as “an active process
that involves deciphering and constructing
meaning from verbal and non-verbal
messages”. Having in common with Nunan,
O’Malley, Chamot and Kupper (1990) [15]
confirmed that “listening comprehension is an
active and conscious process in which the
listener constructs meaning using cues from

contextual information and from existing
knowledge, while relying upon multiple
strategic resources to fulfill the task

requirements”. It can be seen that the goal of
listening is that language learners can write
and talk about what they have heard.
According to Brown (2001) [8], listening
comprehension is not only the process of the
unidirectional receiving of audible symbols
but is also considered to be an interactive
process.

2.2. Dicto-gloss strategy

Dicto-gloss was firstly presented by Wajnryb
(1990) [18] and considered to be a new way to
study grammar through doing dictation.
However, Dicto-gloss differs from dictation as
it includes interaction and collaboration,
which are useful in the context of second
language acquisition. Specifically, in a
dicto-gloss activity, learners listen to a
passage or text. Then, they just write down as
many key words as possible in the correct
order. Language learners are asked to work in
pairs or in groups to make a reconstructed
version of the text based on what they have
taken note.. With a view to simplifying its
definition, Newman (2012) [13] divided
“Dicto-gloss” into two parts: “dicto” means
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dictation and “gloss” means paraphrase or
interpret the text. There are many variations
and adaptations of Dicto-gloss which have
been developed but four main phases are
always shown. Based on Wajrnb (1990) [18],
they are outlined as followed:

a. Preparation/ Warm-up

Learners find out about the topic by engaging
in some discussion on the topic that they have
some background knowledge and/or interest.
They may also discuss the type of the text
they are going to encounter and prepare
necessary vocabulary.

b. Dictation

Learner hears the text and takes fragmentary
notes. The text is normally read twice at
natural speed making short pauses between
the sentences. The first time, students do not
take any notes. The second time, they note
down key words to help them remember the
content and reconstruct the text.

c. Reconstruction

Learners should work together in small
groups to reconstruct the version of the text
from their shared notes

d. Analysis and Correction

Language learners analyze and compare their
text with the reconstruction of other students
and the original text and make the necessary
corrections.

As the above procedure, in order to complete
a dicto-gloss activity, learners have to use all
four skills (listening, speaking, reading,
writing). Especially, it seems to be an
effective way of combining individual and
group activities. The analysis and correction
stage enables students to see their linguistic
shortcomings where they have done well and

where they need to improve. (Vasiljevic,
2010) [22]. On the other hand, the drawbacks
of Dicto-gloss are set out. It takes a lot of time
to apply well in the teaching-learning
processes. Moreover, the dictation is in fact
written passages that are read out aloud so
Dicto-gloss does not help students to
understand the difference between oral and
written language. These factors need to be
concerned about in the process of designing a
dicto-gloss lesson.

2.3. Empirical studies

In the literature, a variety of studies analyzed
the effect of Dicto-gloss on fostering English
learners’ language skills. So as to have an
overview of different researches related to
Dicto-gloss, we review some of them. Moh. C.
H & Piping. R (2019) [23] investigated the
effectiveness of using Dictogloss technique to
improve students' writing. The findings show

that the students’ writing skill got
improvement after being taught using
Dicto-gloss technique. Additionally, ™M

Ahmadian, M Amerian, E Lavasani. (2015)
[11] carried out an experimental research on
the effect of the Dicto-Gloss as a cooperative
learning  technique on EFL learners’
self-efficacy in writing. The results revealed a
difference between the two groups, indicating
the effects of the dicto-gloss technique of
cooperative learning on self-efficacy in the
writing of EFL learners. Besides, in a study by
Jibir-Daura (2013) [17], Dicto-gloss is
confirmed to be “an effective way of teaching
listening comprehension to second language
learners. Dicto-gloss helps students in
cooperative learning. The students can get
used to working with peers without inhibition.
Therefore, learning becomes fun”. It can be
easily seen that this method is highly
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appreciated; however, in this study, the
implementation time is limited so the efficacy
level is not high. In a detailed and specific
way, in research by M Taheri, S Taki (2017)
[12], the results indicated significant
improvement in the experimental group’s
listening comprehension with no significant
difference between male and female learners
and the listeners in the experimental group
made noticeable gains in their choice of
metacognitive strategies through using the
Dicto-gloss technique.

Some Vietnamese researchers explored the
effect of Dicto-gloss on teaching some
different language skills. It is noticeable that
Nguyen. H. (2017) [3] raised a question:
“Does dicto-gloss improve non-English major
students’ motivation and  grammatical
competence?”. The answer was clearly shown
that the positive impacts of using Dicto-gloss
in the class where English was taught as a
foreign language. Learners could not only
make improvements in their grammatical
competence but also express greater interest in
the English class. As regards listening skill,
Ngo. T. M. H & Le. D. H. (2020) [2]
demonstrated the effects of dicto-gloss on
non-English majored undergraduates’
listening comprehension. They realized that
Dicto-gloss helped to improve the learners’
listening comprehension through activating
and raising their awareness of linguistic
knowledge and providing them a clear context
for listening, which also made them more
interested in the activity. As can be implied in
the above studies, Vietnamese researchers
paid attention to non-English major students
to assess the method’s efficacy; however, its
effect on the enhancement of English-majored

students’ listening comprehension has gained

scant attention. Therefore, this study focuses
on the effects of utilizing Dicto-gloss on
fostering listening skill of English -major
freshmen at University of Economics -
Technology for Industries.

To fulfill the objectives of the study, the
following research questions were shown:

To what extent, does using Dicto-gloss
dramatically improve listening skill of
English-major freshmen at University of
Economics-Technology for Industries?

Are there any significant differences between
the group using the Dicto-gloss method and
the group using the traditional dictation
method?

What is the English-major freshmen’s opinion
towards Dicto-gloss practice in learning
listening skill?

3. RESEARCH METHODS
3.1. Participants

The participants of this research included 114
English-major freshmen from Faculty of
Foreign Languages, University of
Economics-Technology for Industries (Uneti)
in the academic year 2022- 2023. They were
aged between 19 years or 20 years. In this
study, the researcher applied cluster sampling
technique and the first 57 students were taken
to be the experimental group and the
remaining was put into the control group. The
first-year students were selected because they
were always available to the researcher.
Especially, they have not had any chances to
be accessible to a new method in the
university  environment, therefore, the
judgements have become more correct.

3.2. Instruments

The first instruments are comprised of two
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listening tests administered as the pre-test and
post-test. The pre-test would be given before
treatment to measure the students’ listening
comprehension. The post-test was
administered to measure the students’
listening comprehension at the end of the
instruction. The test consisted of 5 parts: (1)
multiple-choice questions with 5 photos (2) +
(3) multiple-choice conversational questions
including 5 questions for each (4) write what
you hear in the conversation (5) gap-filling
listening exercise with 5 gaps. The students’
scores range from 0 to 10 (2 points per each
exercise). The tests originate from Listening
I’s Supplementary Material of Faculty of
Foreign Languages — Uneti which was
assessed by some well-experienced FFL
lecturers. Finally, the researchers piloted the
listening comprehension tests on 10 students
with the same features of the participants in
the main study in Uneti. The reliability of the
tests was calculated through KR- 21 formula,
and it was 0.75 and 0.88 for pretest and
post-test, respectively.

The second instrument is a questionnaire
involving in two parts. The former consists of
Likert-scale questions to investigate the
students’ opinions about the importance of
learning listening comprehension skill. The
latter is comprised of 8 questions to inspect
the benefits of Dicto-gloss technique to
listening comprehension skill.

The last one is a small interview with two
open-ended questions further understand
students’ the difficulties when learning
listening comprehension with Dicto-gloss and
ask for their recommendation to better the use
of this technique in teaching — learning
listening comprehension.

3.3. Data collection procedure

Some steps were experienced in the present
study. At the first stage, the researcher
administered the pre-test to measure the
participants’ listening comprehension before
the treatment. At the second stage, the
researcher implemented the treatment which
lasted 10 weeks for the experimental group.
At the beginning of each session, a warm-up
activity was given to students with a view to
brainstorming the topic and addressing
topic-related vocabulary. Next, the
participants had to listen carefully to the audio
played by the researcher for the first time
without taking notes. Then, the researcher
instructed them how to take note and allowed
them to implement note-taking technique in
the process of listening. The audio was played
twice or three times based on the students’
needs. The next step is that the instructor gave
participants time to recreate the text in their
own. Especially, they were required to work
in groups to write as good constructed text as
possible. Finally, the researcher showed their
text and the original one on the project so as
to compare and contrast. This procedure
continued for the remaining of the session.
For the control group, the audio was played
once or twice. The participants would have to
recreate the text. At the last stage, the post-test
was run to measure the participants’ listening
comprehension at the end of the treatment.

After the treatment, a questionnaire was
delivered to the participants to judge students’
opinions about the importance of learning
listening comprehension skill as well as the
benefits of Dicto-gloss technique to listening
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comprehension skill. In addition, a small
interview was carried out to investigate the
students’ difficulties in learning listening
comprehension through Dicto-gloss and some
recommendation for teaching and learning
listening comprehension more effectively with
this technique.

3.4. Data analysis

To analyze the collected data, SPSS version
2021 was used. Along with the descriptive
statistics including: mean and standard
deviation, Kolmogorov-Smirnov (K-S) test, a
Mann-Whitney test and a Wilconxon test were
utilized to measure the effects of Dicto-gloss
on the improvement of students’ listening
comprehension skill.

4. FINDINGS & DISCUSSION

With the aim of answering the first research
question, there is no way but calculating the
data from the pre-test and post-test before and
after the treatment. The result is presented as
follows.

First of all, the results of K-S test for
estimating the normality of data were shown
in Table 1.

Table 1. Results of the one-sample K-S Test

Table 2. Results of descriptive statistics (pre-test)

Groups N Min | Max | Mean Std.
Deviation
Experimental | 57 2.8 8.0 | 5.772 1.3677
Control 57 | 3.6 7.6 | 5.467 .9690

Table 2 showed the descriptive data of both
groups for the pre-test. In the experimental
group, the mean score is 5.772 and the
standard deviation is 1.367. In control group,
the mean score is 5.467 and the standard
deviation is 0.9690. It certified that there is
similarity in both groups at the beginning of
the treatment.

Table 3. Results of descriptive statistics (post-test)

Kolmogorov-Smirnov?

Statistic df Sig.
post-exp 302 57 .000
pre-control 135 57 .012
pre-exp 133 57 .013
post-control 147 57 .004

As the above result, Sig <0.05 so the test
distribution is not normal. Consequently, a
Mann-Whitney test and a Wilconxon test
might be used to calculate the data.

Groups N | Min | Maxi | Mean Std.
Deviation
Experimental | 57 | 4.4 8.4 7.123 1.0210
Control 57 | 4.4 7.6 5.635 8727

Table 3 presented the descriptive data of both
groups for the post-test. In the experimental
group, the mean score is 7.123 and the
standard deviation is 1.0210. In control group,
the mean score is 5.635 and the standard
deviation is 0.8727. The participants in the
experimental group  outperformed the
participants in the control group. It is proved
that there is a dramatic improvement in
listening  comprehension  skill  through
applying Dicto-gloss technique.

Table 4. Results of Mann-Whitney Test (pre-test)

Total

Mann-Whitney U 1403.000
Wilcoxon W 3056.000

Z -1.261

Asymp. Sig. (2-tailed) .207

Table 4 indicated the results of Mann-Whitney
test of the pre-test for two groups. Because
Sig (2-detailed) is greater than 0.05, the
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difference between both groups is not
significant. In other words, both groups
performed the same in the pre-test.

Table 5. Results of Mann-Whitney Test (post-test)

V8

Mann-Whitney U 465.500
Wilcoxon W 2118.500

Z -6.613

Asymp. Sig. (2-tailed) .000

Table 5 revealed the results of Mann-Whitney
test of the post-test for two groups. As it can
be realized that the Sig (2-detailed) is less
than 0.05, the difference between both groups
Is significant. Hence, the conclusion is that
two groups are not similar in the post-test.

The findings of this study are in agreement
with those of Jibir-Daura (2013) [19]
indicating that Dicto-gloss is an effective way
of teaching listening comprehension to second
language learners and helps students in
cooperative learning. Furthermore, the study’s
findings are consistent with those one of M
Ahmadian, M Amerian, E Lavasani. (2015)
[11] documenting the effects of the dicto-gloss
technique of cooperative learning on
self-efficacy in the writing of EFL learners.

The second research question is analyzed in
the following tables.

Table 6 confirmed that there is significant

1% 1%

’,s%

difference between two experimental groups
in pre-test and post-test since Sig (2-detailed)
is less than 0.05. On the other hand, with
control group, Sig (2-detailed) is greater than
0.05, so the difference between the pre-test
and post-test of the control group is not
significant. As noted above, it evidenced that
the experimental group outweighed the
control group in the post-test. In other words,
some significant differences between the
group using the Dicto-gloss method and the
group using the traditional dictation method
can be seen easily. In a sense, since four
phases of Dicto-gloss method were instructed
and implemented in a careful and thorough
way, the students were able to gain some vital
knowledge and skill to improve their listening
comprehension.

Table 6. Results of Wilcoxon Test

post-control post-experimental
pre-control pre-experimental
Z -.862b -5.410b
Asymp. Sig.
(2-tailed) 389 000

The third research question is related to
English-major freshmen’s opinion towards
Dicto-gloss practice in learning listening skill.
So as to answer this question, a questionnaire
was delivered to the participants in the
experimental group. The results are analyzed
as follows:

m Strongly disagree
Disagree

23% Neutral

Agree

= Strongly agree

Figure 1. The students’ opinions about the importance of learning comprehension
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As noted above, 23% of students agreed and
even 26% of them strongly agreed that the
listening comprehension skill is one of the
most important skills. It confirmed that
students pay more attention to and highly
appreciate this skill. The findings are

compatible with those of Quyen, N.N & Dan,
T.C (2018) [4] indicating most of the students
held positive awareness towards the role of
listening skill development. Table 7 explores
the students’ views of Dicto-gloss’s benefits to

their listening comprehension.

Table 7. Students’ opinions on the benefits of Dicto-gloss to their listening comprehension

Strongly | Disagree Neutral Agree Strongly

disagree agree
With dictogloss activity, 1 can understand the listening | 1 2 9 38 7
materials more easily. 1.7% 3.5% 15.8% 66.7% | 12.3%
I am used to looking at the listening text as a whole | 1 8 13 31 4
picture to understand its messages. 1.7% 14% 22 8% 54.4% 7.1%
With this activity, | am used to recognizing the key words | 1 8 20 24 4
from the text. 1.7% 14% 35.1% 421% | 7.1%
With dictogloss, | am used to recognizing its overall | 3 7 18 25 4
structure. 5.3% 12.3% 31.5% 438% | 7.1%
| find it difficult to pay attention to the links among ideas. | 8 24 19 4 2

14% 42.1% 33.3% 7.1% 3.5%
I can understand not only the explicit but also implicit | 0 8 15 32 2
meaning of the text. 0% 14% 26.3% 56.2% | 3.5%
The dictogloss activity cannot enable me to measures my | 2 34 13 5 3
Iistening comprehension. 3.5% 59.6% 22.8% 8.8% 5.3%
After doing the dictogloss activity, | am able to improve | 0 8 11 34 4
my listening comprehension. 0% 14% 19.3% 59.6% 7.1%

As stated in the table 7, 66.7% confirmed that
they can master the materials more easily and
even 32 students accounting for 56.2 % said
that they can understand the explicit and
implicit meaning of the text. It means students
are able to master the content of the text
more deeply, consequently, grasping the
information from the speaker and recalling the
overall message when necessary is more
effective. Especially, 24% realized that paying
attention to the links among ideas is not too
hard, which is different from their opinions
before the treatment. Furthermore, when
asked about the effectiveness of Dicto-gloss

on listening comprehension skill, the majority
of the participants (approximately 66.7%)
agreed and even strongly agreed that
Dicto-gloss helps them to improve their
listening  comprehension.  Besides, the
participants also believed that Dicto-gloss
allows them to measure their own listening
comprehension and this idea is only denied by
14.1% of them. It can’t be negated that in
students’ perspective, Dicto-gloss has aided
them to foster their listening skill more or less.
In spite of the high rate of respondents
supporting Dicto-gloss, the minority of the
students (relatively 15%) disagreed with the
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benefits of Dicto-gloss. It means that a few
students still face difficulties in practicing
Dicto-gloss and need time to overcome.

5. CONCLUSION

Based on the findings of the present study, it
can be emphasized that Dicto-gloss could
enhance significantly English-major freshmen’s
listening comprehension. In a nutshell, when
language learners are prepared well with
warm-up activity to gain the background
knowledge, their reconstructed version is
good. Especially, they have a chance to work
together and analyze their performance in
cooperation with their peers, their listening
comprehension is fostered substantially.

From the present study, some implications for
teachers and learners can be shown. First of
all, teachers should consider the suitable
materials in terms of the length of the text and
the level of the participants so that Dicto-gloss

can be applied as effectively as possible.
Secondly, EFL teachers should practice
Dicto-gloss frequently in their classroom,
which helps EFL learners to be familiar with
the procedure of Dicto-gloss strategy. The
third point is that students are necessary to be
provided with writing knowledge so as to
have a better reconstruction version.

Considering the limitations of this study, some
recommendations are presented. The current
study was carried out in a state university,
more researches can be conducted in private
educational institutions, English centers.
Furthermore, interested researchers can
expand the sample of the study from freshmen
to English — major sophomores, junior, senior
students or non-English majors. Finally, a
further research can be run in a period of
continual time with a larger number of
participants with a view to boosting the
validity of the study.
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