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Nghién ciru cac dac tinh quang hoc va vat ly cua sol khi
tai mot khu vue do thi & Ha Noi

Nguyén Pirc Lwong", Bui Thi Hiéu!, Vin Hung V§2 Pham Thi Thuy?
Khoa Ky thudt Méi truong, Triwong Pai hoc Xdy dung, 55 Gidi Phong, phuong Pong Tam, qudn Hai Ba Trung, Ha Ngi, Viét Nam
2Trung tam Quan trdc Méi trieong mién Bdc, Tong cuc Méi trieong, 556 Nguyén Van Cir, phuwong Ngoc Lam, qudn Long Bién, Ha Ngi, Viét Nam
Ngay nhan bai 2/7/2021; ngay chuyén phan bién 5/7/2021; ngay nhan phan bién 28/7/2021; ngay chip nhan dang 30/7/2021

Tom tit:

Muc tiéu ciia nghién ctru nay la phan tich, danh gia cac dac tinh quang hoc va vt ly ciia sol khi tai m¢t khu vue do
thi & thanh pho Ha Ngi dwa trén viéc phén tich cic sian phidm s6 liéu dic tinh sol khi thu thap tir quang phd ké d:t
& tram do mat dat (Tram AERONET Nghia P, Ha Ni) va tir vé tinh vién tham MODIS cho 3 mua (mua kho, mua
mua va mua chuyen tlep) trong glal doan 2010-2018. Két qua cho thay, thong 50 do day quang hoc sol khi (AOD)
¢6 gia tri cao nhat trong mua chuyén tiép (1,24), tiép d6 lan lwot Ia trong mua khé (0,94) va mia mura (0, 57) Gia tri
cao (1,34) ciia sé mii Angstrom do ¢ cac bude song 870 va 440 nm (AE,, .. ) phan anh sy dong gop c’hu yeu cua cac
hat bui min so véi cac hat bui thé trong tai lwgng sol khi ¢ khu vue nghién ciu. Cac gia tri cao ciia s0 mii Angstrom
dap tit (EAE AL hip thu (AAE,,, 4‘80) trong ci 3 mua cho thiy, hai loai sol khi c6 ngudn géc do dét sinh khdi va
cac hoat dong do thi/cong nghiép déu ton tai trong moi tru’o‘ng khong khi ¢ khu vwe nghién ciu. Két qua phan tich
dit li¢u cac diém chay 6 khu vue Pong Nam A thu thap tir 6 liéu vé tinh MODIS va phan tich quy dao chuyén dong
ngugc ciia cac khoi khong khi di chuyén dén dia diém nghién ciru & Ha Noi cho mt so glal doan cia nam 2016 cho
thay, cac hoat dong d6t sinh khéi & pham vi ving (mlen Trung cua Viét Nam va cac quoc gia 1an cin bao gom Thai
Lan, Lao, Campuchla) 6 thé 1a nguon tac dong dang ké téi suw bién dobi dac tinh quang hoc va vit ly cia sol khi trong
giai doan cudi mia khd va mua chuyen tlep tai khu vue nghién ciru & Ha Noi.

Tir khéa: AERONET, AOD, dic tinh quang hoc va vét Iy cia sol khi, dot sinh khoi, MODIS.
Chi 56 phdn logi: 1.5

khong gian va thoi gian cua cac sol khi trong khi quyén ¢
Malaysia va chi ra rang, sy chiém wu thé ctia cac sol khi do
cac ngudn phat thai do thi va ngudn ddt sinh khoi da gay
ra mot sy giam dang ké buc xa mit troi. Nhom [3] da cho
thy tac dong ciia cac ngudn dét sinh khéi & pham vi viing
dén céac dic tinh cua sol khi tai khu vuc do thi & mién nam
Trung Qudc.

1. Dt van de

Céc sol khi trong khi quyén c6 ngudn gdc tir cac ngudn
phat thai tu nhién va nhan tao cé sy anh hudng quan trong
dén khi hau, 6 nhiém khong khi va sirc khoé con nguoi. Tuy
nhién, dic tinh cta cac sol khi c6 sy bién d6i 16n theo khong
gian va thoi gian trong moi truong khi quyén. Trén thé gici
da c6 nhiéu nghién ctru vé cac dic tinh quang hoc, vat ly, su
bién ddi theo thoi gian va khong gian cua cac sol khi trong
khi quyén bang cach sir dung dit liéu sol khi thu nhan tir
quang phé ké dat trén mat dat hodc vé tinh vién tham. AOD
- mot chi s6 cua tai lwong sol khi trong cot khi quyén theo
chiéu thfmg ding thé hién sy dap tat khi quyén téng hop do
su ¢ mat cla cac sol khi tir bé mat dén dinh cua téng khi
quyén. AOD ty 18 thudn véi s6 luong va khdi lwong céac hat
trong khong khi, AOD thuong gidm véi su gia tdng budce
song cua cac sol khi chii yéu & dang hat min. Nhom [1] da

Pic tinh cua cac loai sol khi ¢6 thé xac dinh duge thong
qua viéc phan tich thong s6 AOD va sé mii Angstrom
(Angstrom exponent - AE), s mii Angstrom dap tit
(Extinction angstrom exponent - EAE) va s6 mii Angstrom
hap thu (Absorbed angstrom exponent - AAE) do & céac
budce song 870 nm va 440 nm. Nhiing thong sO nay co thé
thu duoc tir ngudn dir lidu duoc cung cip boi quang phd ke
lap dat o cac tram trén mat dat thuoc mang ludi quan trac
toan ciu (AERONET - Aerosol robotic network) diéu phdi
bai NASA, bao gdbm hon 400 quang phd ké ty dong CIMEL

nghién ctu cac déc tinh quang hoc cua sol khi tai cac dia
diém khac nhau & khu vyc phia tdy Dia Trung Hai va cho
thy rang loai sol khi chiém uu thé & cac khu vuc d6 thi 1a
cac hat bui min. Nhém [2] dd nghién ctru sy bién dbi theo

“Tac gia lién hé: Email: luongndl@nuce.edu.vn
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duoc thiét ké va lap dat phuc vu cho viéc nghién ctru thoi
tiét va bién doi kh1 hau. Tuy céac phep do quang phd ké co
kha ning cung cip dir lidu tin cay vé ddc tinh cua cac sol
khi, nhung chung chi c6 thé cung cip thong tin vé cac dic



mssssmsmm Khoa hoc Tu nhién

Studying the optical
and physical properties of aerosol

in an urban area of Hanoi city

Duc Luong Nguyen'", Thi Hieu Bui',
Hung Vy Van?, Thi Thuy Pham?
!Faculty of Environmental Engineering, National University of Civil Engineering,
55 Giai Phong Street, Dong Tam Ward, Hai Ba Trung District, Hanoi, Vietnam

Centre for Environmental Monitoring, Vietmam Environment Administration,
556 Nguyen Van Cu Street, Ngoc Lam Ward, Long Bien District, Hanoi, Vietnam

Received 2 July 2021; revised 28 July 2021; accepted 30 July 2021
Abstract:

The purpose of this study is to analyse and evaluate the
optical and physical properties of aerosol in an urban
area of Hanoi city based on the data products for aerosol
characteristics measured by the sunphotometer situated
at the ground station (Nghia Do AERONET station,
Hanoi) and by the MODIS satellite remote sensing for
3 seasons (dry, rainy, and transitional seasons) during
the period of 2010-2018. The findings showed that the
aerosol optical depth (AOD) has the highest value in
the transitional season (1.24), followed by those in the
dry (0.94) and rainy (0.57) seasons. The high value of
Angstrom Exponent (1.34) measured at the wavelengths
of 870 and 440 nm (AE, ) indicated the major
contribution of fine particles, compared to that by the
coarse particles, in the aerosol loading in the study
area. The high values of both Extinction Angstrom
Exponent (EAE , .) and Absorbed Angstrom Exponent
(AAE,, ,,,) during 3 seasons suggested that aerosol
originated from both biomass burning and urban/
industrial sources co-existed in the atmosphere in the
study area. The analysis results for active fires in the
Southeast Asia measured by MODIS satellite and air
mass backward trajectories arrived at the study site in
Hanoi in the periods of 2016 showed that the regional
biomass burning activities (the central region of Vietnam
and neighboring countries including Thailand, Laos, and
Cambodia) could be the important source influencing
the variation of optical and physical properties of aerosol
during the end of the dry season and transitional season
in the urban area of Hanoi city.

Keywords: AERONET, aerosol optical and physical
properties, AOD, biomass burning, MODIS.

Classification number: 1.5
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tinh sol khi & mét sé khu vuc cu thé xung quanh vi tri dat
thiét bi quang phd ké. Pé khic phuc diém han ché vé khong
gian nay, cong cu vé tinh vién tham déng vai trd quan trong
trong viéc cung cip cac dic tinh cua sol khi & ca quy mo
ving va quy mo toan cau. Trong s6 cac san pham sd lidu
v¢ tinh dugc st dung dé danh gia tai lugng sol khi, cac san
phim cua vé tinh duoc tng dung phd bién nhit bai do chinh
xéac cao d6i voi ca sol khi thd va sol khi min [4]. Cac cam
bién MODIS (Terra va Aqua) voi dai quang phd rong da tao
ra mot bo dir liéu chuyén sau vé dic tinh quang hoc cua sol
khi trén pham vi toan cau.

Ha No6i nim trong khu vyc Pong bing song Hong, la
thi d6 va 1a thanh phd 16n tht hai cua Vlet Nam, véi tong
dién tich khoang 3.328 km?va tong dan s6 khoang 8,25 triéu
nguoi (ndm 2020). Khi hdu cua Ha Noi mang dac diém khi
héu dién hinh ctia mién Béc Viét Nam véi mua mua tir thang
5 dén thang 9, mua kho tir thang 11 dén thang 3, va mua
chuyén tiép vao thang 4 va thang 10. Trong nhitng nam gan
day, Ha Noi da va dang phai d6i mit voi tinh trang gia ting
6 nhiém khong khi, dan dén nhitng anh huong dén stc khoé
nguoi dan. Cho dén nay, mot sb nghién ctru da duoc thuc
hién chu yéu lién quan dén danh gia mirc d6 6 nhiém khong
khi & Ha Noi [5-8]. Tuy nhién, chwa c6 nhidu nghién ciru
lién quan dén dic tinh quang hoc va vat 1y ciia sol khi & Viét
Nam ciing nhu ¢ Ha Néi Do d6, viéc thuc hién nghién ctru
nay s& gop phan cung cap, bd sung cac thong tin hen quan
dén dic tinh quang hoc, vat 1y cta sol khi va cac yéu t6 tac
dong dén su bién ddi cuia sol khi. Muyc tiéu chinh ciia nghién
cuu la phan tich, danh gia cac dac tinh quang hoc va vat 1y
cua sol khi tai mot khu vuc d6 thi ¢ thanh phé Ha Noi dua
trén viéc phan tich danh gia cac san phdm sb liéu dic tinh
quang hoc va vat 1y ctia sol khi thu thap tir quang pho ké dat
& tram do mat dat (Tram AERONET Nghia D6, Ha Noi) va
tir v€ tinh vién tham MODIS.

2. Phuong phap nghién ciiu
2.1. Dit lieu AERONET

Dir liéu AERONET duogc cung cap boi NASA ¢ 3 cap
do: cép do 1 (chua duoc loc may); cép do 1,5 (da duoc loc
may); cép do 2 (da duoc loc may va chat luong dugc dam
bao). Nghién ctru nay sir dung dit liéu AERONET cap d6 2
bao gdm: AOD & budc séng 500 nm va cac thong sd AE,
EAE, va AAE duoc xac dinh ¢ budc song 440 va 870 nm
(AE,, ¢ EAE, 00 AAE, o). Trong nghién ctru nay,
tram do cuia AERONET la tram AERONET Nghia Do (toa
do 105,80 E; 21,05 N). bay la tram do nam & mot khu vue
d6 thi dong dan cu ctia Ha Noi, co thé chiu tac dong cua
nhiéu ngudn phat thai do hoat dong cia con ngu’(‘)i nhu giao
thong, cong nghlep, xay dung va d6t sinh khéi. Giai doan
dugc nghién ciru dbi véi s6 liéu AERONET 14 2010-2018.



2.2. Dit liéu MODIS AOD

Nghién ctru nay sir dung bd san phdm AOD m&i nhat
cua vé€ tinh MODIS Terra (MODO04) - b6 dir liéu 6,1 & budc
song 550 nm st dung thuat toan két hop 10 km DTDB
(Dark target deep blue). Cac san pham sol khi cip do 2
MODIS Terra trong giai doan 2010-2018 dugc tai vé tir
co s& dir lidu hé LAADS DAAC cua to chitc NASA, My
(https://ladsweb.modaps.eosdis.nasa.gov). San pham két
hop AOD 550 DTDB dugc st dung trong nghién cuu nay
chi bao gom céc dit liéu chét luong cao DT (QAF=3 ddi voi
mit dit, QAF>0 d6i v6i dai duong) va DB (QAF=2 & 3).

2.3. Dit liéu cdc diém chay tir vé tinh MODIS

Trong nghién ctru nay, by san pham MODIS NRT thé
hién cac diém chay hoat dong dugc st dung dé phat hién cac
vung c¢6 dam chay trong pham vi ving va dia phuong trong
khoang thoi gian nghién ciru. Dit liéu vé diém chay hoat
dong duoc tai vé tir website cia FIRMS (Fire information
for resource management system, NASA). Mdi vi tri diém
chay hoat ddng MODIS NRT biéu thi trung tdm cta 1 km
pixel. Chi nhiing diém chay vdi 100% chéc chin méi dugc
str dung trong nghién ciru nay. Thong tin cic diém chay s&
dugc thé hién trén ban do6 khong gian két hop véi phan tich
quy dao chuyén dong nguoc cia cac khdi khong khi dé xac
dinh kha ning tac dong ctia cac ngudn ddt sinh khéi & pham
vi vung va dia phuong téi dac tinh sol khi do dac tai khu vuc
nghién ctru & Ha Noi.

2.4. Phén tich quy dao chuyén djng nguwgc ciia cic
khéi khong khi

Quy dao chuyén dong nguoc 3
ngay cua cac khéi khong khi dugc
mo phong dé xac dinh cac ngudn phat 10
thai, dic biét 1a cac ngudn dot sinh
khéi ¢ quy mé vung va dia phuong
td1 dac tinh sol khi do dac tai khu vuc
nghién ctru ¢ Ha No§i. Viéc mo phong

125
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tri trung binh nam cua AOD, tai Tram Nghia D6 1a 0,81,
cao hon nhiéu so voi gia tri & khu vuc d6 thi tai Ispra, Italia
(0,34), c6 thé so sanh duoc voi gia tri & Bic Kinh, Trung
Quéc (0,74-1,06) va thép hon gia tri 6 khu vuc do thi tai Vi
Han, Trung Quéc (1,05) [9].

Bang 1. Gia tri trung binh nam (x d6 léch chuan) va trung binh

mua (£ do léch chuén) cla AOD,  vaAE,, ...

Mua khé Mia chuyén tiép  Miia mua Ca nam
AOD,,  094(x048) 1,24 (0,67) 0,57 (£0,35) 0,81 (+0,53)
AE, o, 1,34(20,16) 1,37 (£0,17) 1,33 (£0,21) 1,34 (£0,18)

Su gia ting tai lugng ciia sol khi (thé hién qua gia tri
tuong dé% cao cua AOD, ) tai khu vyc qghién ciru ¢ Ha
Noi c6 the bi anh hudng manh bdi cac nguon phat thai nhan
tao. Tai hau hét cdc khu vuc d6 thi & Viét Nam, céc loai
ngudn phat thai nhan tao chinh bao gdm cic phwong tién
giao thong (xe may va 6 td st dung nhién li¢u xang, xe tai
va céc loai xe buyt chay dau diesel...), ngudn cb dinh (cong
nghiép, nhiét dién...), 6t sinh khdi (cac hoat dong niu an
trong sinh hoat, ddt rac va phé pham nong nghiép), va cac
hoat dépg xéy dyng. Trong 3 mua, AOD, 96 gia tri trung
binh thap nhat vao mua mua (0,57), chu yeu do tac dong
ctia qua trinh rira troi cac hat trong khi quyén khi xay ra
mua, do d6 lam giam tai lugng cuia sol khi. Trong khi do6,
gia tri AOD,  vao mua chuyén tiép (1 24) cao hon dang ké
so v&i mua kho (0,94). C6 thé nhan thdy trong mua kho va
mua chuyén tiép, dai gia tri 0,3- 1 ,6 cua AOD,  co tan suat
xuét hién 13 16n nhat; trong khi vé mua mua, dai gia tri cua
AOD, c6 tan suét xuat hién 16n nhat 1a 0,2-0,9 (hinh 1).

Al

—7
1
=
= ¥y

duoc thuc hién nho ap dung mo hinh
HYSPLIT (Hybrid single-particle
lagrangian integrated trajectory).

AOD (500 nm)

3. Ket qua va ban luan .

3.1. Bién doi theo thoi gian ciia
cdc ddc tinh quang hoc cua sol khi

Tén suét (%)

Béng 1 thé hién gi4 tri trung binh
nam cia AOD & budc séng 500 nm o 0s
(AOD, ) va thong s6 AE & buéc song e
tlr 440 dén 870 nm (AE, ) trong ca Mia kbt
giai doan nghién ctru 2010-2018. Gia
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Hinh 1. Tan suét xuét hién cia AOD

3 4 0 1 2 3 4 0 1

AOD (500 nm) AOD (500 nm)

= ik _ il

L3 03 1 L3 2 0 05 1 15 2
AE (440-870 nm) AE (440-870 nm)

o
=3

Miia mua Mita chuyén tiép

500 V& AE trong 3 mua.

440-870
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Gié trj cao ctia thong sb AE o570 €O thé phan anh sy dong
gbp chu yeu cua cac hat bui min so véi cac hat bui tho doi
v6i tai lugng cua sol khi. Theo két qua nghién ciru, dai gia
tri ciia AE,,, . c6 thé tir O (thé hién hat c6 kich ¢& rét l6n)
t6i 4 (thé hién hat c6 kich ¢ rat nho). Theo bang 1, gia
tri trung binh nhiéu nim cua AE g 1l Tram Nghia D6 la
1,34; cao hon mgt chut so voi 6 Vi Han (1,22). Gia tri trung
binh mua cua AE,, .. & Tram Nghla D6 1a kha tuong dong
trong ca 3 mua. Ngoai ra, tan suét xuat hién ctia khoang gla
tri tir 1,15 dén 1,55 cua AE o0 (Phan anh sy chiém uu thé
cua cac hat bui min) trong mua khd, mua chuyén tiép va
muia mua twong tng 14 86,97, 78,74 va 80,70% (hinh 1). Két
qua nay cho thdy, cac hat bui min chiém phan 16n tai luong
sol khi trong ca 3 mua tai khu vyc nghién ctiru & Ha Noi.

3.2. Tdc dpng ciia hoat dong dot sinh khéi téi dic tinh
ciia sol khi trong giai doan cudi mia khé va miia chuyén tiép

trong 3 mua cho thiy sy bién d6i khong dang ké vé kich
thudc cac hat trong sol khi ¢ 3 mua tai khu vye nghién ctru.
Nhu vay, ’gié tri EAE,, ., 1a cao nhét’ trong giai doan mua
chuyén tiep ¢ khu vuc nghién ctru. Két qua nghién ctru cho
thdy, trong giai doan cudi mua kho (thang 3) va mua chuyén
tiép (thang 4), loai sol khi c6 ngudn gbc do ddt sinh khoi
chiém khoang 91,59%. Theo két qua ctia mot sé nghién ctru
khac [11, 12], cac hoat dong d6t sinh khdi dién ra thuong
xuyén trong cac thang 3 va 4 ¢ khu vuc cdc nuéc Dong Nam
A, va déy c6 thé 1a ngudn tac dong dang ké t6i dic tinh cua
sol khi trong cac khoang thoi gian nay.

Dé c6 thé danh gia tac dong cua cac hoat dong dbt sinh
khdi t6i dic tinh cua sol khi tai khu vuc nghién ciu & Ha
Noi trong giai doan cudi mua kho va mua chuyén tiép, dién
bién cua cac thong sb thé hién dic tinh quang hoc cia sol
khi bao gdm s6 mii Angstrom & cic budc song 440-870 nm

Miia kho Miia mura Mua chuyén tiép
1 1 1 1 1 L 1 L L L
%5 I P ~ 30 -
= g 20 s :
g 20 ¥ - z =) Théng 5 o 25
s 3 + Tha’mg 1 o Théng 6 :‘F
= o Thang 2 L1 < o 20 4
215 SRES TO L 4 Thangs §© 3 [ Théne7 32 5 [*& Thanga
3 PO < Thang1l — > Tha:ngs T s A 3 b | Théng 10
g 10 3 L <> Thing12 g 10 | < Thang9 3 ; A
1.0 L
0.5 3 3 ]
1.0 1.2 1.4 1.6 1.0 1,2 14 1.6 Lo 12 14 L6 1,8
EAE (440-480 nm) EAE (440-480 nm) EAE (440-480 nm)
Hinh 2. Méi twong quan giiva EAE,, ., va AAE,, ., trong 3 mua.
Dac tinh cua cac loai sol khi c6 ngudn goc do dot sinh  xac dinh tir tram do AERONET (AE,, ) va d§ day quang

khdi (Biomass burning - BB) va do cac hoat dong d6 thi/
cong nghié€p (urban/industry - U/I)) dugc xac dinh voi viéc
str dung cac tiéu chi theo nghién ctru [10] nhu sau: sol khi ¢6
ngudn goc BB ¢o cac gia tri EAE wouso” | VAAAE,, . >1,2;
sol khi c6 ngudn gbe U/I cé EAE,,, s, >1 va0,7<AAE,, 50
<1,3. Két qua phan tich mbi twong quan giita EAE waoaso V
AAE,, ., trong 3 mua thé hién ¢ hinh 2 cho thay, ca hai loal
sol khi BB va U/I déu ton tai trong moi truong khong khi
0 Ha Noi. Gia tri trung binh trong toan bd giai doan nghién
cuu cua EAE,, o dbi véi cac loai BB va U/l ¢ khu vuc
nghién curu tuong Umg 1a 1,40 va 1,39. Gia tri cta sol khi BB
16n hon mdt chit so voi sol khi U/I biéu thi kich thude sol

khi BB nhoé hon so v61i sol khi U/L.

EAE,, ,, 18 mot trong nhirng thong s6 phan anh kich
¢ cua cac hat trong sol khi. Gia tri nho hon cua EAE,,
bi€u thi kich thudc hat 1on hon. Cac gia tri cna EAE, 10570 la
1,36, 1,41 va 1,39 tuong rng v&i mua kho, mua chuyen tlep

va mua mua. Nhitng khac biét nho vé gi tri ciia EAE 140.870

TAP CHI

HOA HOC

ONG NGHE /It Nam 64(3) 3.2022

hoc cua sol khi xac dinh tr vé tinh MODIS (MODIS AOD)
trong nam 2016 - 1a ndm c6 ddy d nhét cac sd liéu vé dic
tinh quang hoc cua sol khi trong giai doan nghién ctru 2010-
2018 duoc thé hién twong tmg & hinh 3 va 4.
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Hinh 3. Sw bién déi cha gia tri trung binh ngay ctia AE
trong nam 2016.
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Hinh 4. Sw bién déi cta gia tri trung binh ngay cia MODIS AOD
trong nam 2016.

0

Theo két qua nghién ciru cua [13], sol khi c6 ngudn gdc
do 6t sinh khoi thuong c6 gid tri AE,, 70”13 Két qua thé
hién & hinh 3 cho thiy, trong cac thang 3 va 4/2016, mot s6
ngay c6 gia tri AE440 570 >1,5. Dong thoi, tai lugng sol khi
(thé hién qua gia tri cia MODIS AOD) trong mét s ngay
cua thang 3 va 4/ 2016 ciing tang cao, vi du trong cac ngay
22/3/2016 va 5/4/2016 (hinh 4). Ban d6 thé hién cac diém
chay & khu vuc Pong Nam A thu thap tir s6 liéu vé tinh
MODIS trong giai doan thang 3-4/2016 cho thiy mat do day
dic cac diém chay (phan 16n do dbt sinh khéi). Cac két qua
mé phong ciia md hinh HYSPLIT cho thay, cac khbi khong
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Hinh 5. Ban d6 thé hién cac diém chay & khu vwec Pong Nam
A trong cac thang 3 va 4/2016 va quy dao chuyén déng ngwoc
cuia cac khéi khéng khi dén khu vwec Ha Noi trong cac ngay
22/3/2016 va 5/4/2016 dwa trén két qua mé phéng cta mé hinh
HYSPLIT.
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khi di chuyén dén khu vuc nghién ciru & Ha Noi trong cac
ngay 22/3/2016 va 5/4/2016 déu di qua cac vung, khu vuc
c6 mat do day cac diém chiy ¢ mién Trung ctia Viét Nam va
cac quéc gia lan can nhu Thai Lan, Lao, Campuchia. Do do,
cac khdi khong khi nay c6 thé van chuyén mot luong chét
6 nhiém nhét dinh sinh ra tir cdc ddm chay d6 va mang toi
khu vuc Ha Noi, lam gia tang tai luong sol khi tai khu vuc
nghién ctru & Ha Ni trong cac ngay 22/3/2016 (AOD~1,6)
va 5/4/2016 (AOD~2,0, gia tri AOD cao nhat thu nhan dugc
trong ndm 2016) (hinh 5).

Dé so sanh cac két qua cua giai doan cudi mua kho va
mua chuyén tiép, nghién cuu nay lya chon 2 ngay trong
thang 6/2016 la ngay 24/6/2016 va 29/6/2016 c6 cac gia
tri AE,,, ,,<I (hinh 3) va cdc gia tri MODIS AOD rat thap
(AOD~0,05, ngay 24/6/2016) va thap (AOD~0,55, ngay
29/6/2016) nhur thé hién & hinh 4 dé tiép tuc phan tich. Ban
dd thé hién cac diém chay ¢ khu vuc Pong Nam A thu thap
tir s liéu vé tinh MODIS trong giai doan thang 6/2016 cho
thdy khong xuét hién nhidu diém chay & khu vire Dong Nam
A trong giai doan nay. Pong thoi, két qua md phong ctia mo
hinh HY SPLIT cho thay, cac khdi khong khi di chuyén dén
khu vyc nghién ctru & Ha Noi trong cac ngay 24/6/2016 va
29/6/2016 déu xuit phat tir khu vuc bién Dong va quy dao
chuyén dong ciia cac khdi khong khi ciing khong di qua cac
khu vuc c¢6 diém chay (hinh 6).
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Hinh 6. Ban db thé hién cac diém chay & khu virc Pong Nam
A trong cac thang 3 va thang 4/2016 va quy dao chuyén dong
ngwoc cla cac khéi khong khi dén khu vwec Ha Noi trong cac
ngay 24/6/2016 va 29/6/2016 dwa trén két qua mdé phéng cua

mo hinh HYSPLIT.

Nhu vy, két qua phan tich so sanh cho 2 giai doan
(thang 3-4/2016 va 6/2016) & trén cho thdy, cac hoat dong
d6t sinh khdi ¢ pham vi viing c6 thé 1a ngudn tac dong dang
ké t6i ddc tinh cta sol khi trong giai doan cudi mua kho va
mua chuyén tiép tai khu vuc nghién ctru & Ha Noi.

4. Két luan

Nghién ctru nay thuc hién viéc phan tich, danh gia cac
dac tinh quang hoc va vat ly cta sol khi tai mdt khu vuc d6
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thi & thanh phd Ha Noi dya trén viéc phan tich cac san pham
s6 liéu dic tinh quang hoc va vét 1y cua sol khi (AOD, AE,
EAE va AAE) thu thap tir quang phd ké dit ¢ tram do mat
dat (Tram AERONET Nghia D6, Ha Noi) va tir vé tinh vién
tham MODIS. Cac két qua nghién ctru cho thdy, thong sd
AOD c¢6 gia tri cao nhat trong mua chuyén tiép, tiép dén la
mua kho va muia mua. Qié trj cao ctia thong sb AE w0570 Phan
anh sy dong gdp chu yéu cua cac hat bui min so voi cac hat
bui tho trong tai luong cua sol khi tai khu vuc nghién ctu
& Ha Noi. Cac gié tri cao cua EAE,, . va AAE sag.450 TONZ
ca 3 mua cho thay, ca hai loai sol khi c6 nguon goc do dot
sinh khéi va do cac hoat dong d6 thi/cong nghiép déu ton
tai trong moi trudng khong khi & Ha Noi. Két qua phan tich
dir liéu cac diém chay ¢ khu vuc Pong Nam A thu théap tir
s6 lidu vé tinh MODIS va két hop voi phan tich quy dao
chuyén dong nguogc cua cac khdi khong khi cho mot sb giai
doan cta nam 2016 cho théy, cac hoat dong ddt sinh khoi &
pham vi viing va dia phuong c6 thé 1a ngudn tac dong dang
ké t6i sy bién doi dic tinh ctia sol khi trong giai doan cudi
mua kho va mua chuyén tiép tai khu vuc nghién ctru ¢ Ha
Noi.

Nghién ctru nay duoc tai tro boi Quy Phat trién KH&CN
Qudc gia (NAFOSTED) trong dé tai ma s6 105.08-2017.301.
Céc tac gid xin tran trong cam on.
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Nghién ctru thanh phan hoa hoc nguon nuwoc phuc vu bao ton gen
va phét trién chudi gia tri bo H’mong & mién nii phia Bac

Vii Thi Minh Hong", P§ Thi Hai
Truong Dai hoc M6 - Dia chét, 18 phd Vién, phuong Pong Ngac, quan Béc Tir Liém, Ha Noi, Viét Nam
Ngay nhén bai 10/5/2021; ngay chuyén phan bién 13/5/2021; ngay nhan phan bién 3/6/2021; ngay chap nhan ding 7/6/2021

Tom tit:

Dy 4n khoa hoc va cong nghé “Ung dung cong nghé phat trién bo thit chit lweng cao thanh hang héa theo chudi gia
tri & mién nui phia Bic” dwoc thuc hién theo Quyét dinh sé 1754/2018/QD-BKHCN ngay 25/6/2018 ciia B truéng
B9 Khoa hoc va Cong nghé (KH&CN), la du 4n cip qudc gia thuce hién ing dung cic cong nghé méi dé phat trién
san phAm bo thit chit lrgng cao theo chudi gia tri & cAc tinh mién nii phia Bic. Dy 4n dit tru sé tai thon Pong
Luéng, xi Quéing Chu, huyén Chg Méi, tinh Biic Kan. Py 1 khu vire dwge dinh hwéng phat trién dan bo hat nhan
bao ton gen gidng gbc bo H’mong. Trong chin nudi bd, ngudn nuwée dong vai tro hét sirc quan trong doi véi sy sinh
trudng va phat trién ciia dan bo. O khu vue trién khai du 4n, nwéc sinh hoat thuong dugc lay tir nguf‘)n nude giéng
khoan hodc ngudn nwée mit tir cic khe nui d4, cic ngudn nuwée nay thuwong cé d cirng cao va ¢ thé bi 6 nhiém kim
loai nang, NO," hay E. coli cao. DPé dam bao chit lwrgng nuwée cho khu Trung tim Bao ton gen va Phat trién giéng
bo H’mong phuc vu cho chiin nudi dan b hat nhén giéng goc, du 4n di tién hanh cac thi nghiém nghién ciru ham
lwong kim loai ning cé trong cac miu nwéc mit (tir khe nii d4) va miu nuée ng?lm tir cac giéng khoan tai Trung
tAm da va dang cung cip 1am nwéc sinh hoat va phuc vu cho dy 4n. Cic miu nwée mit va nwée ngim dwoe 1y vao
cac thoi diém khac nhau trong nim va dwec phén tich bing thiét bi hién dai véi dé nhay, dd chinh x4c cao, giéi han
phat hién téi mirc ppt (ng/l). Cac két qua do dwoc so sanh véi tiéu chuin vé chit lwong nwéc nwée sach siv dung cho
muc dich sinh hoat theo QCVN 01-1:2018/BYT do B§ Y té ban hanh.

Tir khéa: bo H’méng, 9 cirng, kim loai ning, nwrée, 6 nhiém.

Chi s6 phén loai: 1.5

1. Md dau loai ning hay céc chét hiru co c6 thé gay anh huong dén

: : . o chat lugng nguon nudce da va dang duoc Trung tam st dun,
bé co6 dugce san pham thit bo H’'mong sach, trude tién | ‘Ag 8 ] L . 8 o, ‘g . ) %
e N \ o B lam nguon nudc nudi dudng va chdm séc bo, tinh trang 6
phai dam bao ngudn thurc an va ngudn nudc udng cung cap X . . . b
o . . . N . , nhiém nay c6 thé gia ting manh vao mua mua hang nam.
cho bo phai sach va an toan. Cac nguon nudc dugc st dung L ., A , o,
. N + s ) . Vi nhiing luan ct khoa hoc, cac cong cu danh gia chinh
phai dat tiéu chuan vé chat lugng nudc sach st dung cho

muc dich sinh hoat theo QCVN 01-1:2018/BYT do BO Y té
ban hanh [1].

xéc, cac thiét bi hién dai véi do nhay, do chinh xac cao va
tir cac két qua phan tich cac mau nudc tir cic ngudn khac
nhau ma Trung tdm da dang st dung, nhom tac gia mong
Nghién ctru thanh phan hoa hoc va cac thong sé cia  mudn dua ra dé xudt phit hop nham hd trg doanh nghiép
nudce, tir 46 danh gia hién trang chat luong ngudén nudc mat  khai thac va s dung nudce sinh hoat va nudc cung cap cho
(nudc tir khe nii da) va nude ngim (nudc giéng khoan) — dan bo dam bao sach va an toan vi mot myc tiéu chan nu6i
trén dia ban Trung tdm Béo ton gen va Phat trién giéng bo bén viing.
H’mong tai ‘fh(”)n Pong ’Luéng, xa Quér}g Chu, huyén Chg 2. D61 twigng va phuong phap nghien ciy
Moi, tinh Bac Kan 1a rat quan trong doi véi muc ti€u san . _
xuét thit sach ctia dy an “Ung dung cong nghé phat trién bo 2.1. Ldy va bdo quan mau
thit chat luong cao thanh hang hoa theo chudi gi4 tri & mién - Vi tri 14y mau: tai cac diém da xac dinh 13 ngudn nudc
nui phia Bic”. Qua trinh xam nhép cua vi khuén, cac kim cép cho khu Trung tdm cua dy an thugc thon Béng Luodng,

“Tac gia lién hé: Email: vuthiminhhong@humg.edu.vn
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Abstract:

The science and technology project “Application of
technology to develop high-quality beef cattle into goods
according to the value chain in the northern mountainous
region” (hereinafter referred to as the H’mong cattle
project) is implemented under Decision No. 1754/2018/
QD-BKHCN dated June 25, 2018, of the Minister of
Science and Technology. This is a national science and
technology project implementing the application of new
technologies to develop products according to the quality
beef value chain in the northern mountainous provinces.
The project is located at Dong Luong village, Quang Chu
commune, Cho Moi district, Bac Kan province, that is
oriented to develop a nuclear cow herd that preserves
the H’mong gene. In cow breeding, water source plays
a very important role in the growth and development of
cows. In the project area, water for domestic use is often
taken from wells or surface water from ravines, which
have high hardness and heavy metals pollution, NO, or
E. coli. In order to ensure water quality for the Centre
for Genetic Conservation and Development of H’mong
cattle, for raising original H’mong cows, the authors have
conducted experiments to study heavy metal content
in the surface water samples (from rock ravines) and
groundwater samples (from drilled wells). Water samples
were taken at different times of the year and analysed by
modern equipment with high sensitivity, high accuracy,
and detection limit to ppt (ng/l). Measured results are
compared with the QCVN 01-1:2018/BYT National
Technical Regulation on Domestic Water Quality issued
by the Ministry of Health.

Keywords: heavy metal, high hardness, H’mong cattle,
pollution, water.

Classification number: 1.5
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x4 Quang Chu, huyén Chg Mdi, tinh Bic Kan.

- Thu mau nudc tir khe nti d4 tai khu Trung tdm cta du
4n v6i s6 luong 4 mau (hai mau 1 va 2 vao thang 8/2019, hai
mau 3 va 4 vio thang 8/2020).

- Tién hanh khoan thu mau nudc ngam tai khu Trung tim
cta dy 4n v6i 3 mau Iy vao thang 8/2019, mdi mau 10 lit.

- Méu duoc lay trong diéu kién thoi tiét: troi ram mat,
nang nhe, nhiét d6 27-28°C, d6 am khong khi 85-88%.

- Quy trinh 14y miu nudc mat va nuée ngdm theo QCVN
08 va QCVN 09-MT:2015/BTNMT [2, 3]. Mau duoc bao
quan va van chuyén theo [4-9].

2.2. Phén tich mau

Tién hanh do truc tiép bang cac may do, danh gia cam
quan [10, 11], cac chi tiéu do duc, pH dugc do nhanh tai
hién truong bang may do do duc, may do pH cia Hang
Emin, tiép theo tién hanh xtr Iy va phan tich mau (thanh
phan hoa hoc bang phuong phap hoa hoc va vat 1y).

Céc chi tiéu kim loai ndng duoc phan tich trén
thiét bi ICP-MS, may cuc phd 797 VA COMPUTRACE
(Metrom) cta Truong Dai hoc Mo - Dia chét véi do nhay,
do6 chinh xéc cao, giéi han phat hién téi murc ppt (ng/l). Mau
nude c6 thé dua vao do truc tiép ma khong can phai qua qua
trinh xir Iy (hoa hoc). Do cac thong sb chit lugng nude mat
va nudce dudi dat nhu do cung téng cong CaCO, (mg/l), ham
luong kim loai nang Cr (mg/l), Cu (mg/l), Hg (mg/l), Mn
(mg/1), Pb (mg/1), Ni (mg/1), As (mg/1), ham lugng Coliform
(MNP/100 ml). Tt két qua do dac, phén tich trong phong
thi nghiém, tién hanh so sdnh véi tiéu chuin dé lam co so
danh gia tac dong. Cac chi tiéu dugc tién hanh so sanh voi
QCVN 01-1:2018/BYT [1] va chat luong nudc dugc danh
gia theo chi s6 chat luong [4].

3. Két qua va ban luan
3.1. Chit lwong nguén nwéc mat

Tién hanh 1y mau nudc mat va tién hanh xu 1y, phan
tich mau theo quy trinh, két qua thu dugc & bang 1. T két
qua phan tich cac thong sé chat lugng nude mit (nudc tir
khe naii) cho thay, gia tri trung binh ndm ctia cc chi tiéu déu
dat tiéu chuén theo quy dinh. Két qua phén tich cac thong
s6 d6 duc, mau sic, mui vi cia nudc nam trong gidi han cho
phép theo Quy chuan ky thuat qudc gia vé chat luong nudc
sach st dung cho muc dich sinh hoat [1].



Bang 1. Két qua phan tich thanh phan mau nwéc mat.

Gioi han . i i i
TT Cacchititu  Donvi chophép Maul Mau2 Mau3 Mau 4
theo [1]
1 Doduc NTU 2 0 0 0 0
2 Maushc Cam quan Khongmau Khongmau ~ Khongmau  Khong méu
3 Ecoli CFUNM00ml <1 0 0 0 0
D I A Y
5 pH 6585 72 71 72 71
6 Z‘e’:‘é‘;gcgnh mgl 00 1628 166721 166568 167,012
7 Fe mg/l 03 0,226 0,220 0,221 0,225
§ NO, mg/l 0,05 <0,02 <0,02 <0,02 <0,02
9 As mg/l 0,01 <10° <10° <10% <10°
10 Cr mg/l 0,05 <10° <10° <10° <10°
I Cu mg/l 1,0 0,021 0,022 0,022 0,021
12 Pb mg/l 0,01 <10° <10° <10° <10°
13 Mn mg/l 03 <10° <10° <10° <10°
14 Hg mg/l 0,001 <10° <10° <10° <10°
15 Ni mg/l 0,07 <10° <10° <10° <10°

Vé cac chi tiéu pH, do clng, sét, déng, ham lugng
clia cac mau phan tich déu thap hon chi tiéu cho phép cua
QCVNO01-1:2018/BYT. Mac du diéu kién khi hau trong khu
vuce bién dong kha 16n, lugng nudc mat vao muia mua rat doi
dao nhung céc chi tiéu mau sdc, mui vi, chi tiéu E. coli cia
cac miu déu dudi gidi han cho phép. Tir két qua phan tich
cac chi tiéu kim loai néng so sanh vadi quy dinh theo QCVN
01-1:2018/BYT théy rang, gia tri cac thong sb va nong do
cac chét 6 nhiém thdp hon mic quy chudn cho phép ddi voi
nude cho cac muc dich sinh hoat. Vé co ban cho thfiy su On
dinh va mirc do an toan ddi véi muc dich sir dung nudc cép
cho sinh hoat, an udng.

Nudc cting 12 loai nude chira ham luong chit khoang cao,
chu yéu 14 hai ion canxi (Ca*') va magie (Mg?"). P9 cing
toan phan, hay con goi 1a “d9 cing tong”, bang tong ham
lugong toan b cac ion canxi va magie c6 trong dung dich,
dugc thé hién dudi ham luong twong duong cua CaCoO.,.
Theo bang 1, dg ctng tinh theo ham luong CaCO, ¢6 gia tri
xap xi 166 mg/l 1a twong ddi cao so v&i nude cdp cho sinh
hoat thong thuong (tuy van thip hon nhiéu so véi tiéu chuin
cho phép 1a 300 mg/l), didu nay c6 thé giai thich do luong
nude 1ay tir cac khe nai da nén dudi tac dong ciia dong chay
da xay ra phan tng hoa tan da voi, lam tang ham lugng cac
ion canxi va magie nén d¢ ciing nudc tang:

CaCO, + H,0 + CO, — Ca** +2HCO;
MgCO, + H,0 + CO, — Mg?" +2HCO,

D61 véi céc chi tiéu vi sinh E. coli, két qua phan tich
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cho thiy chit lwong nude dam bao cho muc tiéu cip nudc
an uéng.

3.2. Chit liwong nguén nwéc ngim

Két qua do do téng khoang hod, mau sdc, mui vi, d6 duc
va pH ciia nudc ngdm tai giéng nghién ctru dugc trinh bay
O bang 2.

Bang 2. Két qua phan tich thanh phan mau nwéc ngam.

TT  Cicchititu  Donvi g;z;liizoc?ﬁ Miu1 Miu?2 Miu3

I Dodue NTU 2 1 1 1

2 Mau séc Cam quan Khongmau ~ Khongmau  Khong mau
3 Ecoli CFU100ml < 0 0 0
Cowin o cmn e min
5 pH 6,585 73 4 73

6 E‘;;Lg;gcgj‘h g/l 300 08780 208776 208782
T R mg/ 03 0463 0466 0465

8 No; mg/ 0,05 0,047 0,044 0,048

9 As mg/l 0,01 <10° <10° <10

10 ¢ mg/l 0,05 <10° <10° <10°

I Cu mg/ 10 0,147 0,146 0,147
12 py mg/l 0,01 <10° <10° <107

3 M mg/l 03 0,03 0,03 0,03

14 Hg mg/ 0,001 <10? <10° <10°

15 Ni mg/ 0,07 0,02 0,02 0,02

Tir cac két qua phan tich & bang 2 cho théy, cac thong s6
va ndng do cac chi tiéu hoa 1y déu nam trong gidi han cho
phép véi muc dich cip nude sinh hoat theo QCVN, trir chi
tiéu Fe tong s6 (ham luong ~0,46 mg/l) cao hon ngudng
cho phép (0,3 mg/l). Chi sd nitrit (NO,) mic du nam trong
gidi han cho phép, nhung thap hon ngudng cho phép khong
nhiéu (0,047 so véi 0,05), ching to c6 su phan huy cua vat
chit hitu co, viéc phan huy nay thuong kém theo cac vi
khuén c6 thé gay bénh cho bo néu duoc sir dung. BJ cuing
tinh theo ham lugng CaCO, c6 gia tri xép xi 208 mg/l, tuy
thap hon so voi ti€u chuan cho phép 1a 300 mg/l nhung van
turong ddi cao. Pidu nay c6 thé giai thich nhu sau, Trung tim
nam & khu vyuc viing nii, nuée ngam khi di qua cac 16p da
vOi d3 hoa tan cac ion Mg?, Ca* ¢6 trong thanh phan cua
16p tram tich d4 voi, lam ting d6 cimg trong nudc, nhung
do khong ¢6 luu chuyén dong chay nén ndng d6 ion giy ra
d6 cimg duoc tich tu va ting cao hon so voi nudc ldy tir khe
nui.
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4. Két luan va khuyén nghi

Tur cac két qua nghién ctru néu trén c6 thé két luan nhu
sau:

Vi phuong phap phan tich hién dai c6 d6 nhay cao, kha
nang 1dp lai 16n nén da budc dau xac dinh duge ham luong
mot b kim loai nang: Pb, As, Hg, Cu... c6 trong nudc mat,
nude ngam & khu vye khao sat.

Céc chi tiéu phan tich va ham luong cta cic nguyén tb
kim loai ning trong cac mau nuwdc mit nghién ciru (nude
tir khe nti) déu thip hon nhiéu so véi tiéu chuén cho phép,
chting to chua co tinh trang 6 nhiém nudc ¢ khu vuc néu
trén.

V& nuéc ngdm (nude giéng khoan), chi tiéu sét tong sb
vuot tiéu chuén cho phép, chi tiéu nitrit (NO,) va do cing
mac du thap hon ngudng cho phép nhung cling kha cao,
néu sir dung cho muc dich sinh hoat va cung cap cho bo can
duoc khu trung va xu 1y do ciing so bg.

Quan tric mdi trudng 13 cong tac thuong xuyén lién tuc,
viéc nghién ctru ctia chiing t6i chi duoc tién hanh trong mot
thoi gian kha ngin, s6 luong mau chua nhiéu. Qua d6 cho
biét két qua phan tich ban dau vé& ham luong mot s6 kim loai
nang c6 trong mot sé mau nude giéng khoan cao hon so voi
giéi han cho phép (QCVN 01-1:2018/BYT ciia Bo Y té).
Tuy nhién, cic nguyén nhan giy 6 nhiém kim loai ning c6
thé thay doi theo thoi gian, vi vy, ching toi hy vong trong
thoi gian t6i sé tiép tuc theo ddi, nghién ctru van dé nay dé
c6 thé dua ra két luan déy da hon vé ton du kim loai nang
trong nudc cap cho sinh hoat, déng thoi co thé quan 1y mot
cach phu hop viéc khai thac ngudn tai nguyén nudc dé sir
dung.
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Piéu tra thanh phan loai va kinh nghiém sir dung cay an dugc
ctia dong bao Thai tai huyén Sop Cop, tinh Son La

Nguyén Thi Van Anh", Nguyén Vin Du', Ha Tuin Anh’,
Bui Vin Thanh!, Tran Thi Lién?, Nguyén Tién Diing®
"Vign Sinh thdi va Tai nguyén Sinh vat, Vién Han lam KH&CN Viét Nam, 18 Hoang Quéc Viét, phiong Nghia D6, qudn Cau Gidy, Ha Ngi, Viét Nam
2Truong Dai hoc Khoa hoc Tw nhién, Dai hoc Quéc gia Ha Ngi, 334 Nguyé:n Trai, phwong Thanh Xudn Trung, qudn Thanh Xudn, Ha Noi, Viét Nam
STrieong Pai hoe Tdy Bdc, Chu Vin An, phirong Quyét Tam, TP Son La, tinh Son La, Viét Nam

Ngay nhén bai 27/10/2021; ngay chuyén phan bién 2/11/2021; ngay nhan phan bién 19/11/2021; ngay chép nhan dang 25/11/2021

Tom tit:

Trai qua qua trinh hinh thanh va phat trlen, cac cfng dong din cw tirng budc tich liy dugc kinh nghiém khai thac,
str dung nguon tai nguyén thién nhién dé phuc vu cudc séng. An la nhu cau thiét yéu ciia con ngudi, trwde hét 1a in dé
ton tai, roi tirng buéc phat trién in thanh mét nghé thuat trong cudc song Kinh nghi¢ém trong vi¢c khai thac va ché
biét ciy c¢6 an dwgc ciing vo cung phong phu va da dang. Trong nghién ctru nay, bang cdc phuong phap nghién ctru
thure vét hoc két hop véi thwe vét din toc hoc, cic tac gia ghi nhan cong dong dan tdc Thai tai huyén Sép Cop, tinh
Son La da sir dung 114 loai thyre vét v6i nhiéu bg phan khac nhau dé dn hozc ché bién moén in. Trong s6 114 loai dugc
ghi nhin, c6 81 loai la cay hoang dai (chlém 71,05%), 43 loai la cay tr(‘)ng (37,72%), trong s() do co6 10 loai (8,77%) vira
moc hoang dai vira dugc trong Nhom ciy lam rau an da dang nhit véi 52 loai (45, ,61%), tlep dén 12 nhém ciy an qua

v0i 39 loai (34,21%), cay gia vi ¢6 21 loai (18,42%)..
57 loai (50%), cac by phan 14, ngon non, ci...

. Cac b phén sir dung ciing rét phong phi, nhiéu nhit Ia qua voi
c6 s6 loai it hon. C6 nhiéu loai ciy dic san, ché bién don ddc hoic két

hop v6i nhau tao nén nhitng mén in cé hwong vi doc ddo, dic trung ciia nguwdi Thai & huyén Sép Cop, tinh Son La.

Tir khéa: cy in dwoc, dan tdc Thai, kinh nghi¢m dan gian, S6p Cop, thue vét dan tc.

Chi 56 phin logi: 1.6

1. Ddt van de

Huyén Sbp Cop, tinh Son La c6 dién tich dit va tiém
ning phat trién 1am nghiép 16n voi hé thong rimg phong
ho, dac dung va kinh té. Tuy nhién, phan 16n dién tich rung
hién nay c6 trir lugng thip, chi mot sd it rung cé trir luong
16n nén can duoc bao vé. Bong bao dan toc Thai ¢ day con
lwu gitr nhidu kinh nghiém quy bau vé sir dung thuc vat n
duogc, nhung hau hét tri thirc chi duge luu truyén va tng
dung trong ndi bo cong dong. Vi vy, viéc diéu tra, nghién
ctru kinh nghiém str dung céac cdy an dugc la rat can thiét,
gitip ich cho cong tac bao ton va phat trién thuc vat an dugc.

ba c6 mot ) nghién curu vé kinh nghiém st dung thuc
vat lam thudc cua dan toc Thai ¢ cac vung, nhung chua c6
cong bd nao vé st dung ciy an duge ctia dong bao Thai song
tai huyén S6p Cop, tinh Son La, vi véy noi day co tiém nang
rat 16n can duoc khai thac va phat trién.

2. Phuong phap nghién ciiu

_bia diém: 4 xa cua huyén Sop Cop, tinh Son La gbm:
Dom Cang, Nam Lanh, Muong Va, Sop Cop.

Théi gian: tir thang 1/2020 dén thang 10/2020.

Déi tuong: cac loai cdy dn dugc va kinh nghiém st dung
cua dong bao dan tdc Thai tai huyén Sop Cop, tinh Son La

“Tac gia lién hé: Email: vananh0804@gmail.com
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[1]. Thu thap thong tin tir 28 ngudi (dan tdc Thai) tai 4 xa
gém: D6m Cang (8 nguoi), Nam Lanh (7 nguoi), Muong
Va (5 nguoi) va Sbp Cop (8 nguoi). Pay 1a nhimng ngudi cd
nhiéu kinh nghiém sir dung cdy c6 phuc vu cudc song hang
ngay.

Phuong phéap: két hop cac phuong phap nghién ciru
thuc vat hoc cia Nguyén Tién Bén (2003, 2005) [2-3] voi
cac phuong phap nghién ctru thyce vat dan toc hoc cia L.D.
Cu (2005) [4], G.J. Martin (1995) [5]. Pinh tén tiéu ban st
dung phuong phap hinh thai so sanh theo cac tai liéu chinh
nhu “Cay co Viét Nam” cac tap “Thuc vat chi Viét Nam”...
va nhiéu tai liéu lién quan [6-8]. Tir tiéu ban di c6 tén, tién
hanh 1ap danh lyuc thuc vat. Tén khoa hoc dugc kiém tra
va chinh Iy theo bg “Danh luc cac loai thuc vat Viét Nam”
(http://www.theplantlist.org/). H¢ thdng phan loai cua loai
dugc sap xép theo hé thdng APG. Cac nhom ciy sir dung
an dugc dugc phan chia theo tai liéu Tai nguyén thuc vt
Pong Nam A [9].

3. Két qua va ban luan

3.1. Thanh phan lodi thuc vt an dwgc ciia dong bao
Thadi tai huyén Sop Cop, tinh Son La

Dé phuc vu nhu cau in udng hang ngay, nguoi Thai thu
hai va st dung nhiéu loai thyc vat khac nhau. Qua qua trinh
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Abstract:

Through the process of formation and development,
communities have gradually accumulated experience in
exploiting and using natural resources to serve their lives.
Eating is an essential human need, first of all, to survive, and
then gradually develop into art. Experience in exploiting
and processing edible plants is diverse. In this study, by the
botanical research methods combined with the ethnobotanical
method, the authors recognised in the Thai ethnic community
in Sop Cop district, Son La province 114 edible plant species.
In 114 species recorded, 81 species are wild plants (accounting
for 71.05%), 43 species are domesticated (37.72%), in which 10
species (8.77%) are semi-wild and domesticated. The group of
vegetables is the most diverse with 52 species (45.61%), fruit
trees with 39 species (34.21%), spice plants with 21 species
(18.42%)... The parts are used also plentiful, with the most
fruit with 57 species (50%), leaves, young buds, tubers... There
are many special plants, processed to create unique and typical
Thai dishes in Sop Cop district, Son La province.

Keywords: edible plants, ethnic plant, folk experience, Sop
Cop, Thai ethnic.

Classification number: 1.6

diéu tra, thu thap va dinh loai mau, chung t6i thu duoc 114
loai, 90 chi, 50 ho thudc 2 nganh Thong (Pinophyta) va
Ngoc lan (Magnoliophyta).

Két qua diéu tra cho thdy, trong tong s 114 loai cdy an
duogc tai huyén Sép Cop, co 81 loai cay hoang dai (71,05%),
43 loai la cay trong (37,72%), trong s d6 ¢ 10 loai (chiém
8,77% téng $b loai) vira moc hoang dai vura dugc tréng nhu
cham meo, nuc nac, doc, cac loai mang... biéu nay cho théy,
ngudi dan di y thire duoc viée tu gy trong nhung loai st
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dung thuong xuyén va phd bién, bén canh d6 ho V?m khai
thac cac loai cay hoang dai c6 thé an dugc nhung it pho bién
hon hoac hodc khé nhan trong quanh nha d¢ lam phong phu
hon cac moén an, tao ra sy doc ddo riéng cua ving.

Da dang trong cac bdc taxon:

Bang 1. Pa dang trong cac bac.

Ho Chi Loai
Nganh , 7 ;

8o lugng Ty l¢ (%) Solwong Tyle (%)  Solwong Ty l¢ (%)
Nganh Thong 1 2 1 L11 1 0,88
Nganh Ngoc lan 49 98 89 98,89 113 99,12
Tong 50 100 90 100 114 100

Két qua bang 1 cho thay, sy phan bd cac taxon trong cac
nganh thyc vat 1a khong déu nhau. Cac loai thyuc vat an duoc
chii yéu thudc nganh Ngoc lan (Magnoliophyta) véi 98%
vé s6 ho, 98,89% vé s chi va 99,12% vé s6 loai thu dugc.
Nguoc lai, nganh Thong (Pinophyta) chi ¢6 1 loai day gim
(Gnetum montanum). Piéu nay hop ly vi trong hé thye vét cia
Viét Nam, nganh Ngoc lan chiém wu thé tuyét doi.

Bang 2. Pa dang cac I&p trong nganh Ngoc lan.

v Ho Chi Loai

® 86 lwgng Ty 1¢ (%) S6leong Ty1¢ (%) S6 lwgng Ty I¢ (%)
L6p Hanh (Liliopsida) 6 1224 11 1236 17 15,04
Ldp Ngoc lan

(Magnoliopsida) 4 87,76 78 87,64 96 84,96
Téng 49 100 89 100 113 100

Két qua thong ké & bang 2 cho théy, trong nganh Ngoc
lan, 16p Ngoc lan chiém da sb véi 87,76% vé s6 ho; 87,64%
vé s6 chi va 84,96% vé s6 loai. Lop Hanh chiém ty 1¢ khong
16n (15,04%), chi co 17 loai gdm cac cdy lwong thuc nhu
lua, ngo, cac gia vi ho Gung va cac cay rau cu ho Ray...

Pa dang vé dang thin cia cdy dn dwoc: viéc phan tich
dang than cia cay cé c6 y nghia quan trong, khong chi cho
chiing ta biét dwoc dang than nao thuong dung dé an ma con
gitp dinh huéng trong viéc tim kiém khai thac va st dung ciing
nhu trong cong tac quan 1y, gdy trong bao ton va phat trién.

Bang 3. Pa dang cac dang than cua cay.

STT Dang thin S6 loai Ty 18 (%)
1 Than gb 45 39,47

2 Thén thao 37 32,46

3 Cay bui 19 16,67

4 Diy leo 13 11,40
Téng 114 100

Két qua bang 3 cho thiy, ngudi Thai st dung da dang cac
dang than cua cay in duoc. Trong d6, than gd nhiéu nhat voi
45 loai (chiém 39,47%), cdy than thao v&i 37 loai (chiém
32,46%), cay bui v6i 19 loai (chiém 16,67%) va day leo it
nhat véi 13 loai (chiém 11,40%).
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Céc cay than go chiém ty 1€ 16n nhat va thudc cac ho Cam,
Hoa hong, Déau tam; thuong song & ven rimg, rimg thir sinh va
dac biét o khu ring trong. Bo phan dugc khai thac nhiéu nhét
tir cdy than g 1a qua (34/45 loai cay g0), tiép dén 1a 14 (26/45),
hat (6/45), hoa (4/45), ngon non (1/45)... Trong d6, mot 56 loai
¢6 thé c6 nhidu bd phan dugc st dung nhu: xoan nhur, doc,
mudi... dung ca qua va 1a non hodc dung ca qua va hoa.

Dang cay than thao thuong duge ngudi dan st dung 14,
ngon non hay cé cay (9/10 loai st dung ca cay) d¢ lam rau an
hodc céy gia vi.

Vé6i mbi dang cay go, thao, bui hay day leo, ngudi dan lai
tap trung su dung nhitng bo phén khac nhau mét cach phu hop
nhat. Nhu vay, ta co thé su dung hiéu qua, t6i da nhét cac cay
an dugc cling nhu duy tri bén ving dugc hé thuc vat dn dugc
o day.

3.2. Kinh nghiém suwr dung cdy an dwoc ciia déng bao din
toc Thdi ¢ huyén Sop Cop, tinh Son La

Cac nhom cdy an duoc: Sép Cop 1a khu vyc c6 nhiéu cy
an duoc ndi tiéng khong chi & Son La ma con dugce blet dén
trong khu vuc hay ca nudc, nhiéu cay c6 gia tri kinh té cao, tro
thanh hang hoa trong nhiéu ndm. Vi du nhu hat méc khén, vira
duoc khai thac ban nguyén liéu vira dugc ché bién thanh chim
chéo 1a dic san dia phuong; nép tan Muong Va la mat hang
ndng san mii nhon cua huyén, dugc buén ban & nhiéu tinh
thanh trén ca nudc...

Céc cdy an duoc bao gdm cdy lam luong thue, thue pham
rau an, gia vi, cdy cho hoa, qua, cu, hat an truc tlep hay gian t1ep
hoc qua ché bién v6i mot so thanh phan khac. Trong s6 114 loai
cdy an dugc, ching toi chia thanh cac nhom: luong thuc, 1am
rau, an qua, gia vi va an dugc dung vdi mon an khac (bang 4).

Bang 4. Muc dich str dung cay an dworc.

Khoa hoc Tu nhién s

- Nhom cay lam rau: xac dinh dugc 52 loai dung lam rau
(dung niu canh, x40, ndm, an séng) tai dia phuong, trong do
c6 44 loai cay dai. Mot s6 loai vira duge khai thac tir thién
nhién viura dugc tréng tai vuon nha dé su dung, tham chi con
mang bén, gitip mang lai ngudn kinh té cho gia dinh.

- Nhom cdy an qua: nhiéu thir hai sau céc cdy rau, cac
cdy an qua da dang v6i 39 loai (chiém 34,21% tong so cdy an
dugc), trong d6 cay trong 1a 11 loai, cay hoang dai 1a 28 loai.
Nguoi ddn ¢ dy c6 kinh nghiém phong phii tir viéc tréng va
str dung cac loai cdy dn qua cho ning sudt, cht luong cao (tdo
meo, man, xoai, dao...) dén khai thac céac cay tu thién nhién
nhu me rimg, dau da d4t, hong bi rimg... va ca nhimg loai qua
dugc nguoi dan an cho do khat nude nhu mam x061, trong diia.
Trong do, mac sim 1a cay noi tiéng khong chi trong khu vuc
S6p Cop ma con ndi tiéng ca ving Tay Bic.

- Nhom cay gia vi: da xac dinh dugc 21 loai lam gia vi tai
dia phuong, dac biét la mic khén duoc nguoi Thai st dung
trong moi bira an (dung pha chéo, tim udp gia vi).

Pa dang cdc bé phin sir dung: bd phan ding dé an ciing
1a van dé can quan tam bai viéc khai thac str dung cac bo phéan
clia cdy anh huong tryc tiép dén viéc bao ton, duy tri va tai
sinh cta cac loai thuc vat. Néu nguoi dan chi st dung canh
14 hay hoa qua thi cho du khai thac & murc d6 cao chung van
dam bao duoc su séng clia cac ca thé nhung néu khai thac ré,
cu dbi voi cac loai cdy lau nim thi day lai tiém an nguy co
gdy suy giam da dang sinh vat. Bang 5 thé hién su dang cac
b phan: hoa, 14, qua, r&, than... ngudi dan tai huyén Sop Cop
su dung.

Bang 5. B6 phan cay str dung dé an.

B JOTPVI 0 g AR TN g
STT ~ Muc dich &n S0 loai (“/yo )l; Vidy STT B phan Soloai  Tylé(%)  Vidu
Cay lam luong thyc Lia (Oryza sativa), ngd (Zea mays), sin (Manihot 1 Qui 57 50,00 Trém trang (Canarium album), bia (Garcinia cowa),
1 (ngilcho) 4 351 B ’ son don (Amalocalyx microlobus)
P ; ) dano e ) Rau thu bay (Erechiites valerianifolius), don budt
2 Ciylimm 5 g6 \gdtrimg (Melientha unic), ingsim . I e
(Codonopsis javanica), rau ma (Centella asiatica) G M T G T
Héng bi rimg (Clausena anisata), me rimg 3 o 065 Bi dao (Be)lilz{:asa hispida), day huong (Erythropalum
3 Cay an qua 39 3421 (Phyllanthus emblica), son don (Amalocalyx ' scandens), ng0 (Enydra fuctuans)
microlobus) s Ci 10 §77 Khoai mén (Colocasia esculenta), sén (Manihot
Méc khén (Zanth oxylum rheisa) méc mt ’ esculenta), kim cang gai to (Smilax megalantha)
4 Cay gia vi 21 1842 (Clausena indica), rau mui (Coriandrum 5 Cici 10 877 Beo, rau mat (Monochoria vaginalis), rau ram
sativum)... Y ’ (Polygonum odoratum), mui tau (Eryngium foetidum)
5 Cay dung myc dich §77 Kim cang gai to (Smilax megalantha), triu 14 to 6 Hat 7 614 Céu qua java (Cucumis javanicus), dé (Castanopsis
an khac ’ (Vernicia montana) ' ’ acuminatissima), chay (Artocarpus styracifolius)
Ghi chi: ty 18 % co thé vwot qua 100% do mét sé loai dwoc dung véi 7 Thin 6 526 Trong diia (Ardisia crenata), Zingiber sp., mudng
nhiéu muc dich. ’ (Senna siamea)
- Nhém cay luong thuc: 4 lodi cdy luong thuc duoc st §  Ha 6 526 BZ‘{ h“‘m(Tj’“’;{ Ch‘f;”r fe"i)’lnuc ndc (Oroxylum
. [N ’ N 1 A s N2 A t I
dung tai khu vuc nghién ctru 1a laa, ngo, khoai va san, day indicum), sén (Manihot esculent)
ciing 1a 4 cay luong thuc chi yéu cua nudc ta hién nay. Pac 9 ke 2 LTS Tréu Li o (Vernicia montana)

biét, déng bao Thai tai day thuong xuyén st dung cac loai x61
nép an thay com gao t¢é.
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Ghi chu: ty 1& % c6 thé vurot qua 100% do nhidu loai st dung nhiéu hon
1 bo phan cula cay.
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Két qua bang 5 cho thay, qua va 14 1a hai bd phan dugc
khai thac chu yéu lan lugt 1a 57 va 37 loai, chiém ty 1¢ lan
luot 1a 50,00 va 32,46% tong sb loai, thém vao d6 1a cac bo
phan khac khong anh huong tryc tiép dén sy song cua cay
nhu ngon non voi 11 loai, hoa c6 6 loai va hat 7 loai. Bén
canh do6, cac loai sir dung than (6 loai), cu (10 loai), ré (2
loai) va cé cay (8 loai cay thao, 2 loai cay bui) la cac dang
cay bui, day leo hay than thao. Day 1a tin hi¢u dang mung
boi voi muc do khai thac thuong xuyén (Iam luong thuc,
thuc pham hang ngay), cac loai giam duoc de doa truc tiép
tir con ngudi va thoi gian tai sinh nhanh hon so véi cay gd,
cay lau nam.

Kinh nghiém ché bién mon dn, gia vi ddc trung sir dung
cdy co: theo phong tuc tip quan va nhu cau in udng, cong
ddng nguoi Thai séng gan giii v6i thién nhién, thu hai va
su dung nhiéu loai thuc vat khac nhau. Vi vay, nguoi dan
¢6 nhiéu kinh nghiém trong st dung cdy an dugc. Ho nhan
biét dugc loai nao an duoc, cach thic ché bién nhu thé nao
la ngon nhét va loai bo dugc chat doc néu co. Trong ché
bién mén an, ngudi Thai it dung dAu m& va rat chu trong t6i
viée diéu phéi cac vi déng, cay, man va chat. Nhitng vi nay
dugc phéi hop hai hoa khién ngudi dn cam thay vira miéng,
khong co cam giac ngay, ngan. Dic biét, trong cac mén in
ctia ngudi Thai noi day déu khong thé thiéu loai gia vi la
méc khén, n6 tao nén mot huong vi dac trung.

- Céch 1am moén ndém hoa sin (hinh 1):

Budc 1: hoa sin dem ludc k¥ tir 40 phat dén 1 gio (dé
giam d¢ dang cho hoa san), vdt ra vat rdo nude, dé ngugi.

Budc 2: chuan bi cac gia vi: 6t tuoi, toi, rau ram, rau
htng lui, hung bun (phac au), 14 gung, cti gung: bam nhd.

Budc 3: tron nom: cho cac nguyén li¢u vao, thém mudi,
mi chinh, tron déu cho vira an.

Hinh 1. Cach lIam ném hoa san.

- Cach lam mon lap thit bo tuoi: mot trong nhitng moén
an dic san dé dai khach cia ddng bao Thai 1a lap thit bo
tuoi. Mon nay duoc ché bién cau ky, sir dung nhiéu loai rau
gia vi (hinh 2).

Bude 1: chuin bj thit nac bo séng bam nho, da bo (dem
nudng qua trén Itra, cao bdt bui ban, lam sach, dem lude
chin, thai cang nho cang tot).

TAP CHI

HOA HOC

ONG NGHE /It Nam 64(3) 3.2022

Budc 2: chuan bi rau, gia vi hoa chudi (phic pi) thai nho,
ngam vao nudc mubi rira sach nhua cho bét chat. Ot kho,
mic khén dem gid nho, rau rim, rau hung bin (phic au), 14
chanh thai nho.

Budc 3: lam nudc lap: ludc thit bo, léy ph?m nudc, thém
cac loai gia vi: 6t kho, mic khén gid nho, 1a chanh bam nho,
muéi, mi chinh vira an roi dé that nguoi.

Budc 4: tron lap thit bo tuoi: cho hét phan nguyén liéu
da ché bién vao, tron déu.

Hinh 2. Lap thit bo twoi va cac gia vi.

- Cong thirc 1am cham chéo (sir dung cdy gia vi n6i bat 1a
mac khén): nhic dén cham chéo, hau nhu ai cling biét day 1a
mon an dic trung mang linh hon cta ving nti Son La (trong
d6 c6 huyén Sép Cop), boi hau hét cic mon an noi day déu
duogc an kém véi chdm chéo. “Cham” trong tiéng Thai cd
nghia la thirc cham, con “chéo” nghia 1a mui thom ctia nhidu
loai rau két hop lai.

Chéo kho: gid nho, min hdn hop gdm méc khén (khoang
10% tong s6), 6t kho hodc ot twoi nuong (2 thia), t6i (3
nhanh), muoi rang (1 thia), mi chinh (1 thia nho) Hon ho‘p
gia vi nay thuong duoc ding cham x6i, ndn chubi, qua; néu
dung cham mang, nén bd thém rau mui, 14 chanh hoac 14 sa
nuong kho.

Chéo tap (chéo sét): thanh phan nguyén liéu giéng voi
chéo kho va cho thém nudc, nudce chanh (1/2 qua), gan (ga
hodc ngan, vit...) lugc chin gid min, cang min cang ngon.
Chéo tip thuong dugce dung chdm thit ga, ngan ludc (hinh 3).

Hinh 3.

Chéo tap.
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- Cach lam nam pia: ndm pia la déc san ctia nguoi Thai,
thuong xuat hién trong nhitng bita tiéc dai khach cua ngudi
dan noi day. Trong tiéng Thai, “ndm” ¢ nghia la canh, “pja”
12 chét sén sét & trong rudt non nam gitia doan da day va rudt
gia cua bo, dé, trau... Mén nam pia dugc muc ra bat co6 mau
nau den, nudc sén sét, ban diu khi ném thir ta s& théy Vi
déng va mui hoi néng. Nam pia khong phai 1a mén dé an,
nhung rat an toan cho nhiing ai yéu bung. Nam pia khi méi
in c6 vi dang nhé nhe ¢ ¢6 hong nhung luc sau lai thdy ngon
ngot kém theo nhitng vi 12 la cia méc khén (tiéu ring). Nam
pia c6 thé dung 1am nudce chdm cho cac mén thit nuéng, thit
bo hodc dé lude, an kém véi rau chudi va bac ha...

Pia chdm: phfin ndi tang cua bo trau hodc dé... (tim, gan,
phéi...) dem ninh nhtr, sau dé st dung khuc rudt non con
dich rudt vao, dun soi, tit bép ngay, thém cac loai ra vi: 6t
kho, mic khén gia nho, 14 chanh bam nho, mudi, mi chinh
vira an (gidng gia vi lam nudc lap).

Pia canh (nam pia): giong pia cham, nhung dung nhic¢u
nudc vao dé nau thanh canh.

3.3. Nhitng loadi cdy an dwgc thugc dién bdo ton ¢ Viét
Nam da ghi nhdn dwoc tai huyén Sop Cop, tinh Son La
dwoc dong bao Thdi siv dung

Can ctr vao Nghi dinh s6 06/2019/ND-CP cua Chinh phu
ngay 22/1/2019, Sach dé Viét Nam (2007) - Phan II Thyc
vat, chiing toi tién hanh x4c dinh cac loai cay an duogc thude
dién bao ton nhim dua ra dinh hudng khai thac, st dung,
gdy trong va bao vé dbi voi nhimg loai nay.

Bang 6. Cac loai cay thudc dién bao ton & huyén Sép Cép.

Mike d§
PO . Bf phin
STT Tén pho thong  Tén khoa hoc . Sdch dé
sitdyng Nghi dinh 06
Viét Nam
1 Dang sim Codonopsis javanica  La, ¢l VU ITA
2 Ngot rimg Melientha suavis Ngonnon VU

Két qua bang 6 cho thay, trong téng s 114 loai ciy an
duoc tai huyén Sép Cop chi c¢6 2 loai thude dién bao ton
la ddang sam va ngdt rung. Trong do, dang sam dugc ghi
nhan & ca 2 tai liéu vé bao ton. Hai loai ¢ muc do sip nguy
cap (Sach do Viét Nam) va dang sam thudc nhom IIA (theo
Nghi dinh 06/2019/ND-CP).

4. Két luan

DPong bao dan toc Théi tai huyén Sop Cop, tinh Son
La khai thac va st dung 114 loai thuc vat thudc 90 chi,
50 ho trong 2 nganh Thong (Pinophyta) va Ngoc lan
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(Magnoliophyta) vao cac muc dich an khac nhau. Trong
nganh Ngoc lan, 16p Ngoc lan chiém lan luot 87,76; 87,64
va 84,96% vé sb ho, chi va loai. Dang than ciy dugc st
dung nhiéu 1a than gd (39,47%) va than thao (32,46%). S&
cay hoang dai nguoi dan khai thac va st dung 1a 81 loai
(chiém 71,05% tong s6 loai).

Muc dich st dung dugc chia 1am 5 nhém, trong do cay
lam rau chiém ty 1¢ cao nhat véi 52 loai (45,61%), tiép dén
1a cdy 4n qud, cdy gia vi... BO phan duoc sir dung nhiéu
nhét 12 qua véi 57 loai (50%), sau do lan luot 14 14, ngon
non, cu...

Céac loai thudc dién bao ton: 2 loai co tén trong Sach
do Viét Nam va Nghi dinh 06/2019/ND-CP 1a dang sam
(Codonopsis javanica) va ngot rung (Melientha suavis).

Cong déng dan toc Thai tai huyén Sép Cop, tinh Son
La c6 kinh nghi¢m phong phu trong khai thac, st dung céac
loai thye vat an duoc, déc biét 1a trong ché bién cac cay lam
gia vi.

LO1 CAM ON

Nghién ctru dugc thuc hién trong khuén kho dé tai “DPiéu
tra thanh phan loai va kinh nghiém st dung ciy an dugc
ctia ddng bao Thai tai huyén Sép Cop, tinh Son La” (m sb
IEBR DT.15-20). Céc tac gia xin chan thanh cam on.
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Nghién ctru xac dinh cdc ving EST-SSR dic trung
cua loz‘li‘sﬁm Ngoc Linh (Panax vietnamensis Ha & Grushv)
bang phwong phap gidi trinh tw gen thé h¢ mgi

Nguyén Thi Phwong Trang"?*, Nguyén Hung Manh', Buii Thu Ha?

Vién Sinh théi va Tai nguyén Sinh vdt, Vién Han lam KH&CN Viét Nam, 18 Hodng Quéc Viét, phwong Nghia D6, quin Cau Gidy, Ha Ngi, Viét Nam
’Hoc vién KH&CN, Vién Han lam KH&CN Viét Nam, 18 Hodng Quéc Viét, phuong Nghia Do, quan Cau Gidly, Ha Néi, Viét Nam
SKhoa Sinh hoc, Truong Dai hoc Suw pham Ha Ngi, 136 Xudn Thity, phwong Dich Vong Hdu, qudn Cau Gicfy, Ha Néi, Viét Nam

Ngay nhan bai 29/9/2021; ngay chuyén phan bién 4/10/2021; ngay nhan phéan bién 22/10/2021; ngay chip nhéan ding 27/10/2021

Tom tit:

Sam Ngoc Linh (Panax vietnamensis Ha & Grushv) 12 loai dic hiru, c6 phian b6 hep. Do ¢6 nhiéu cong dung nén gia
thanh sim Ngoc Linh cao va hién di xuét hién nhiéu mau lam gii loai sAim nay (miu gia dwoc sir dung la loai hodc
phan loai khac cuiing trong chi sim c6 phan bd & Viét Nam). Vi vy, viéc nhan biét chinh xac loai sim Ngoc Linh Ia rét
quan trong. Trong nghién ciru nay, cac tac gia thwe hién gidi ma trinh tw hé gen phién ma (cDNA) ctia sim Ngoc Linh
bang cong nghé giai trinh ty thé h¢ méi (Next-generation sequencing) trén hé thong Illumina HiSeq™ 4000 nham
xéc dinh cac ving SSR (Simple sequence repeat) diic trung ciia loai sim nay. Két qua da giai ma dwoc 23.741.783
doan doc véi tong khoi lwong 13 7,08 Gb va tong hop thanh 262.999 gen chirc niing (133 Mb). Trong d6, di xac dinh

dwgce 101 vang SSR 1ap dac trung cia sim Ngoc Linh.

Tir khéa: ETS-SSR, gidi trinh tw, ITS, sim Ngoc Linh (Panax vietnamensis Ha & Grushv).

Chi s6 phén loai: 1.6

1. Dét van dé

Sam Ngoc Linh 1a loai dic hitu, chi phan bd ¢ nai Ngoc
Linh thudc tinh Quang Nam va Kon Tum cua Vi¢t Nam [1].
Céc nghién ciru di c6 déu cho thiy, Sam Ngoc Linh 1a loai
¢6 tinh da dang di truyén cao va c6 ham lugng saponin nhiéu
hon hin so v&i cac loai Panax khac [2]. Do pham vi phan
bd hep, tinh trang khai thac qua murc, kha nang phuc hoi tu
nhién thip nén cic quan thé saim Ngoc Linh ty nhién hau
nhu da khong con, hién nay trén thi truong dang Iuu hanh
déu 1a sam Ngoc Linh trong [3]. Do ¢6 nhiéu cong dung nén
gi4 thanh sdm Ngoc Linh cao va hién di xut hién nhiéu
mau lam gia loai sAm ndy (mau gia duoc sir dung thuong
la loai hodc phan loai khac cung trong chi Panax c6 phan
bd ¢ Viét Nam) [4]. Vi vay, viéc nhan biét chinh x4c loai
sam Ngoc Linh tro nén kho khan hon. Phan loai hoc truyén
thong chi dua vao hinh thai 1a kho thyc hién trong thuc té
do viéc thu mau khong phai lic nao ciing thu dugc mau dat
tiéu chuén (c6 du hoa, qua), vi vay, can ¢6 su hd tro cta cac
k§ thudt sinh hoc phan tir. Dic biét, d6i v6i loai quy hiém va
thuong xuyén bi lam gia nhu sam Ngoc Linh.

SSR 1a nhiing trinh ty nucleotide ngén, dugc lap lai
nhiéu 1an. Uu diém cta SSR 14 chi thi dong troi, c6 tinh dic
hiéu thuong duge dung trong cac nghién ctru vé da dang
di truyén & cip do6 loai [5]. Cac SSR phat trién tir hé gen

“Tac gia lién hé: Email: nptrang@gmail.com
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phién ma (EST-SSRs) c6 thé giup ting cuong kha ning
nhan dang loai. Ngoai ra, cac chi thi EST-SSR dugc thiét
ké danh riéng cho mot loai thuong biéu thi mirc d6 da hinh
dac trung do vi tri cia chung trong cac vung gen dugc xac
dinh 1a dac thu. Vi tinh dac hiéu vu viét d6 ma da cé6 mot
s6 lugng 16n cac EST-SSR duoc phat trién dé giup danh gia
cho cong tac chon gidng, phan loai & nhiéu loai c6 gia tri
kinh té/xuit khau nhu khoai lang (Ipomoea batatas), ci cai
(Raphanus sativus), dia lan (Cymbidium sinense), sém Nga
(Panax ginseng)...

Trong nghién ciru nay, chung t61 thyc hién giai ma trinh
tu hé gen biéu hién cua sim Ngoc Linh bang phuong phap
giai trinh tuy gen thé hé méi nhiam xac dinh cac ving SSR
dac trung cua loai sam nay. Vi¢c xac dinh dugc cac vung
SSR déc trung cho loai s€ gitp cong tac dinh danh chinh
xac hon, thoi gian thuc hién nhanh chong va cé chi phi ré
hon (wéc tinh chi bang 1/10 so v&i phuong phéap doc trinh
tu gen hién nay).

2. Vat liéu va phuong phap nghién ciiu
2.1. Vit liéu

Mau nghién ctru la 1 ca thé sam Ngoc Linh duoc thu
tai vuon sam gdc Tak Ngo thude su quan 1y cia UBND xa
Tra Linh, huyén Nam Tra My, tinh Quang Nam ¢ toa do:
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Abstract:

Panax vietnamensis var. vietnamensis Ha & Grushv is an
endemic species with a narrow distribution. Because of
having many benefits and high prices, there is an increase
in faked Ngoc Linh ginseng. Most of the faked Ngoc Linh
ginseng samples are other Panax species or subspecies
distributed in Vietnam. Thus, it is very important to
authenticate the Ngoc Linh ginseng samples. In this
study, the author sequenced the transcriptomes genome
of Panax vietnamensis var. vietnamensis based on the
Next-generation sequencing method using Illumina
HiSeq™ 4000 system to detect the special SSR regions
of this ginseng. A total of 23,741,783 raw reads were
obtained and assembled with a total volume of 7.08 Gb.
From these raw reads, 262,999 unigenes with an average
length of 133 Mb were generated and 101 typical SSR
regions of Ngoc Linh ginseng were successfully identified.

Keywords: ETS-SSR, ITS, Ngoc Linh ginseng (Panax
vietnamensis Ha & Grushv), sequencing.

Classification number: 1.6
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15°1°51.92” vi d¢ bac va 107°58°46.44” kinh d¢ dong, do
cao 1.920 m so voi myc nude bién. Mau nghién ciru trude
khi tién hanh giai trinh hé gen biéu hién dugc phén loai bing
hinh thai két hop doc trinh ty ving ITS dé khang dinh chinh
x4c mau thu 1a sim Ngoc Linh.

Kiém tra mau nghién cuu béng giai trinh tu
gen ITS véi cap mdi co trinh ty sau: moi xudi (F):
5’-CCTTATCAGTTAGAGGAAGGAG-3’; mdi ngugc
(R): U4: 5°-CCGCTTAGTGATATGCTTAAA-3".

2.2. Phwong phap nghién ciru

Phirong phdp so sanh hinh thai: phan tich cac dic diém
hinh thai theo H.T. San (2009) [6].

Xéc dinh chinh xac cac mau thu dugc 1a sdm Ngoc Linh
bang doc trinh ty gen /7.

Tach chiét DNA tir 14 sim Ngoc Linh theo phuong phap
ctia J.J. Doyle va cs (1991) [7] ¢6 hiéu chinh theo diéu kién
phong thi nghiém cua Vi¢t Nam.

Tach chiét mRNA tong sé va tong hop ¢cDNA: mau 1a
sam Ngoc Linh tuoi thu tai vuon saim Tak Ngo sau khi da
duoc dinh danh chinh xac 1a loai sdm Ngoc Linh dugc lam
sach bang con 96° va sir dung dé tién hanh tach chiét mRNA
tong s6. mRNA tong s6 duoc tach bang kit RNAeasy Mini
Kit 250 cta Qiagen. Dung dich nudc st dung trong tach
chiét déu dugc xir Iy voi DEPC. Sb luong va chat lugng cia
RNA thu duoc duge kiém tra trén may quang phd Nanodrop
ND-2000 (Thermo Electron Corporation, My).

¢DNA soi don va s¢i d6i dugc tong hop tir RNA tong s6
bang kit Access RT-PCR véi cac thanh phan gdm 4 pl 5X
RT-Buffer, 2 pl NTP (10 mM), 1 pl Inhibitor Rnase (20
u/pl), 1 pl Reverse transcriptase (20 u/pl), chu trinh nhiét
duoc tuc hién trén may PCR 9700 ¢ 25°C trong 5 phut, 45°C
trong 60 phut va 70°C trong 5 phut.

Gidi trinh tw ¢cDNA: san pham ¢cDNA sau d6 duogc giai
trinh tu trén hé thong may Illumina HiSeq™ 4000 duoc
thuc hién boi Cong ty First Base, Malaysia. Cac lan doc
dugc hiéu chinh va lap rap bang phan mém Trinity [8].

Xéc dinh cac ving Idp SSR trong hé gen biéu hién va
téng hop moi SSR: cic SSR thich hop 1a nhitng doan lap
nucleotide ngén (2-6 nucleotide), v6i don vi lap lai ti thiéu
duoc xé4c dinh 1a 6 1an cho di-nucleotide va 5 1an cho céc
trinh ty cao theo phuong phap cua J. Jurka va cs (1995)
[9]. Phat hién vung SSR trong céac khu vuc chua duoc dich
ma hoac ¢ nhitng vung ORF trong h¢ gen béng cong cu
SSRIT. Cac doan mdi ETS-SSR dugc thiét ké bang phan
mém Primer 5.0 [10] véi cac cai dat mac dinh dé thiét ké
mdi tao ra cac san pham PCR c6 kich thudc 100-300 bp.
Céc san pham PCR duoc phan tach bang hé thong dién di

1
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Sequi-Gen® GT trong gel polyacrylamide 8% trong dém
TAE va nhuom Gelred™ 10000x.

3. Két qua va ban luan

3.1. Pinh loai mau sim Ngoc Linh thu dwoc bing dic
diém hinh thai

Sau khi phan tich nhimg dic diém hinh théi, so sanh voi
céc tai lidu chuyén khao vé phan loai va véi mau tiéu ban
cua loai dugc cong b6 chuéan da xac dinh duge mot sd dic
diém hinh thai dic trung nhu sau: i) Cy thdo, c6 14 kém,
cuéng 14 khong c6 be, cum hoa tan, hoa ludng tinh, miu 5,
bau dudi, dia mat & dinh bau, qua hach. Pay 1a cac dic diém
dic trung ctia ho nhan sam (4raliaceae); ii) R& cti map, than
khong gai, 14 kép chan vit, canh hoa xép lop. Pay 1a cac dic
diém dic trung cia chi sdm (Panax); iii) Dya vao cac két
qua khi phan tich cdu tao, dic diém hinh thai cac thanh phin
cuia hoa di xay dung cong thirc hoa ctia mau nghién ciru 1a
*K5C5A5G(2).

Nhiing dac diém nhan biét loai sim Ngoc Linh véi cac
loai khéc trong cung chi 1a: qua khi chin c6 ddm den ¢ dinh,
& ndm ngang, dang dot, cac dt xép so le, ci ¢b vo ngoai
mong, mau vang dén nau nhat, lat cit cu thuong co vién
mau vang nhat, mui thom dac trung.

3.2. Dinh logi mdu sam Ngoc Linh béing chi thi ITS

Sau khi dinh loai bang cac dic diém hinh thai, miu sam
Ngoc Linh tiép tuc dugc tién hanh giai ma trinh ty ving gen
ITS dé kiém tra lai chinh x4ac mau da thu la sim Ngoc Linh.
Két qua PCR khuéch dai trinh ty ving gen /7S ctia miu
nghién ctru cho mot vach sang nét voi kich thudc 700 bp,
twong ung dang véi chiéu dai 1y thuyét cua gen ITS (hinh
1). San phiam PCR sau d6 dugc thyc hién giai trinh tu véi
moi xudi (ITS-F). Két qua gidi trinh tu thu dugc cho hinh
anh sic nét (hinh 2).

700 bo
500 bp

Hinh 1. Két qua dién di san pham PCR khuéch dai trinh tw
vung gen ITS trén agarose 1%. Gieng M: DNA 1 kb plus; giéng
1: mau nghién clru.
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Hinh 2. Két qua trinh tw san phdm PCR (gen ITS).

Két qua thu dugc dem so sanh vai trinh ty gen /7S sim
Ngoc Linh trén GenBank cho két qua trang khép 100% véi
loai c6 ma sb MK979391, day la mau sim Ngoc Linh dugc
thu va nghién ctru boi Vién Duogc li€u nén Kkét qua so sanh
1a rat dang tin cdy (hinh 3). Ngoai ra, két qua giai trinh tu
gen ITS nay ciing dugc so sanh véi trinh ty gen I7S ciia mau
sam Ngoc Linh chuin dang luu giir tai Vién Sinh thai va
Tai nguyén Sinh vat (mi s6 GenBank MW931744), két qua
cling cho thiy do trung khop 1a 100%. Didu d6 khing dinh
mau sim nghién ctru chinh x4c 1 loai sim Ngoc Linh.

Download ~ [mSelecteolumns ~ Show 100v | @

pi

3 selectall 100 sequences selected GenBank Graphics Distance tree of results  CZIMSA Viewer

Max Toldl Quoy E  Per | Acc
Score Seore Cover value  Mdent  Len

Scienific Name

1194 1184 100% 0D 10000% 688 MKS7Sa821

F R

104 1194 100% 00 10000% 68 N
194 1194 100% 0O 10000% 668 N
194 1194 100% 00 10000% 688 M
194 1194 100% 00 10000% 688 N

n. 84 1184 100% 00 10000% 688 N

1104 1104 100% 00 10000% 688 N
1184 1184 100% 00 10000% 688 N
1184 1184 100% 00 10000% 688 N

1184 1184 100% 00 10000% 646 N

[N NN N<N<N<N<N<N<]

Hinh 3. Két qua so sanh trinh tw gen ITS mau nghién ctru v&i
trinh tw gen ITS sam Ngoc Linh trén GenBank cho thay tring
khép 100%.

3.3. Tdch chiét mRNA téng so

Két qua kiém tra OD260/280 ctia mau RNA tong s6 trén
may do quang phd Nanodrop ND-2000 (Thermo Electron
Corporation, My) cho thay, OD260/280 1a 2,14, diéu d6
chung t6 s6 lwong RNA thu duoc 1a tét va dat d6 tinh sach
cao.

3.4. Tong hop va gidi ma trinh tw cDNA tir RNA tong
50

cDNA soi don va soi doi dugc tong hop tir RNA tong
sd bang kit Access RT-PCR trong thoi gian 70 phit. San
phﬁm cDNA thu duogc duoc doc trinh tu trén hé théng may
Illumina HiSeq™ 4000. Két qua giai trinh ty hé gen phién
mi ciia sim Ngoc Linh sau khi kiém tra chat lugng nghiém
ngat va loc dir liéu da cho ra 23.741.783 doan doc (7,08
Gb) va tong hop thanh 262.999 gen c¢b hitu (133 Mb), trong
d6 ¢6 153.074 ban sao c¢6 chiéu dai trung binh 770.572 bp,
48.314 ban sao (31,56%) nam & khoang 200-300 bp, 35.174
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ban sao (22,98%) nam trong khoang 301-500 bp, 32.031
(20,93%) ban sao nam trong khoang 501-1.000 bp, 25.800
ban sao (16,85%) nam trong khoang 1.001-2.000 bp va
11.755 ban sao (7,68%) dai hon 2.000 bp (hinh 4).

100000

S8

luong
gen 1
chirc -
nang
104
! B

B b b b g P P P P b P P P P P Y ;
A S R S S S S S S SRS

Chidu dai gen (bp)

Hinh 4. Téng ho'p sy phan bé (vé dé dai) ctia cac doan DNA tap
hop dworc tir giai trinh tw hé gen biéu hién ciia sam Ngoc Linh.

Két qua so sanh véi bo dit liéu NR, GO, Swiss-Prot,
KOG va KEGG cho thay, 80,86% cac gen ¢b hitu dugc phan
loai thanh cong, theo d6 cac gen ¢d hitu duge phan thanh 3
nhém chirc ning chinh gdm: thanh phan té bao, chirc ning
phan tir va qua trinh sinh hoc. Trong d6, gen c6 hitu tham
gia vao qua trinh sinh hoc 1 16n nhat (39,69%), tiép theo la
céc gen tham gia vao qua trinh trao d6i chét (27,98%), dap
tmg kich thich (24,40%), hoat dong xtic tac, bao quan, diéu
hoa dich ma... (hinh 5).

Plam- pathogen interaction

Organismal Systems
Alanine, spartate and gutamate metabolism [ 56 ¢ 5

Arginine and preline metabolism i
Cysteine and methionine metabolism B
Glydine, serine and threanine metabolism 53

Phenylalanine metabolism
Valine, leutine and isoleucine biosynthesis
Phenylpropanoid biosynthesis
Arting $ugar and nucleatide sugar metabolism
Citrate eyele (TCA tyele)
Fructose and mannase metabolism
Clyeolysls | Qucaneogenesis
Inositol phosphate metabolism

Pemese and glucwenue intercomversions [ 46

Pentose phosphate pathway 54

Propanaaté metabalism 44
Pyruate metabolism 100
Starch and sucrase metabolism
Carbon fixation in phatosynthetic organisms
Oxidative phissphorylation
Photos rithess
N-Glyean biasynthesls
Glyeeraphotpholipid metabolism
Porphyrin and chlorphyll metabolism
Clutathione metabolism
Terpencid backbone biosynthesis
Purifié métabolismm
Pyrimidine metabolism

Metabolism

Endocytosis
Peroisame
Phagasame Cellular Processes
Phosphatidylinasitel signaling system 55 Z
Plant hormane signal wansduction | 156 Emvironmental Information Processing
Proteasome 58
Protein export 65
Protein processing in endoplasmic reticulum 150
RNA degradation 121
Ubiguitin mediated protealysis 47
DA replication [T 76
Harmelogous recombination 67
Mismatch repair 56
MHucleotide excision repair B5 " i
B rarsilsth Fidart 1 Genetic Information Processing
RNA polymerase 52
Splicessome  [__—— 17
Aminoacyl-tANA biosynthesis  [T] &2
ANA transport 211
Ribasome 37
Ribosome biogenesis in eukaryotes 136
mRNA surveillance pathway 136
T T T 1
1 S 10% 15% 20%

Hinh 5. Téng hop sw phan bé cac gen theo chirc ning.
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3.5. Xdc dinh cdc viing lip SSR trén hé gen biéu hién
ciia sdm Ngoc Linh

Céac SSR thich hgp dugc lua chon 1a nhitng doan lap
nucleotide ngén (2-6 nucleotide) vai cac 1an lap tbi thiéu 1a
6 doi v6i di-nucleotide, 5 1an ddi véi tri-nucleotide va 3-4
1an ddi v6i cac doan lp cao hon. Dé danh gia chat luong lap
rap va phat trién cac dau SSR, 89.271 gen cb hiru duoc lap
rap va sir dung dé khai thac cac ddu phan tir nho tiém ning
duoc xac dinh 1a cac vung lap dén 6 nucleotide. Str dung
cong cu SSRIT da xac dinh dugc téng cong 11.343 EST-
SSR tiém ning. Tan s EST-SSR 1a 12,71% va mat do phan
phdi cia mot EST-SSR duoc tim thay chiém tong sb khoang
5,98 kb & trong cac gen cd hitu.

Loai tan s6 va phan phdi cia EST-SSR tiém ning ciing
dugc phan tich. Theo d6, motif lp lai phd bién nhit 1a
mono-nucleotide (5.004, 44,12%), tiép sau la di-nucleotide
(4.648, 40,98%), tri-nucleotide (1.563, 13,78%), tetra-
nucleotide (66, 0,58%), hexa-nucleotide (29, 0,26%) va
penta-nucleotide (32, 0,28%) (hinh 6, bang 1). Két qua
thong ké cho thiy, EST-SSR v6i 10 mé dun lap lai (2.040,
20,50%) 1a phd bién nhit, theo sau 1a 6 (1.363, 12,02%),
5 (925, 8,15%), 7 (862, 7,6%), 8 (594, 5,24%) va 9 (428,
3,77%) (bang 2). Motif chu dao trong ldp lai di-nucleotide
1a AG/TC (73,73%), tiép theo 1a AT/TA (17,2%) va AC/TG
(8,95%). Trong 101loai ldp lai tri-nucleotide hiu hét duge phan
phdi AAG/TTC (38,52%). Loai md dun phé bién nhit cua
lap lai tetra-nucleotide 1a AAAT/TTTA (24,35%) (hinh 6).

cGree
012%

AT/AT AC/GT
172% 8,95%
AGGG/CCCT
AGCG/CGCT 1,74
3488, umcc«y

GEC/CTSG s
1788
‘ :
ATC/ATG (8)
/!

AGT
1%

AACC/GGTT
281%

G/OCTT
1,78%

©

AATG/ATTC
5,22%

auv

\d

OATS
\T/ATGT

ACCG/CeET s

0A™N

Hinh 6. Ty 1é % cac loai lap nucleotide (SSR) trén hé gen biéu
hién ciia sam Ngoc Linh.
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Bang 1. Téng hop ty 1é cac SSR ghi nhan dwec (dwa trén sé
lwgng Iap cla cac nucleotide - N).

]Sé‘lm“ LipIN Lip2N Lip3N Lip4N Lip5N Lip 6N Tongso Ty1e (%)
5 0 0 851 34 20 20 925 8,15

6 0 95 363 24 2 9 1363 12,02

7 0 705 147 2 5 3 862 7,60

8 0 485 105 3 1 0 594 5,24

9 0 394 32 2 0 0 428 3,77

10 2040 260 24 1 0 0 2325 20,50
>10 2964 1839 41 1 1 0 4846 472
Tong 5004 4648 1563 66 29 32 11343 100

% 4412 4098 1378 058 026 028 100

Dé tdi vu hoa tinh dic hiéu, theo Jurka va Pethiyagoda
(1995) [9] chi lya chon locus SSR véi tbi thiéu 1a 10 lan
1ap lai cua di-nucleotide, 7 cta tri-nucleotide va 5 cua tetra-
nucleotide. Két qua nghién curu da xac dinh dugc 101 vung
SSR thoa min diéu kién trén (bang 2).

Bang 2. Bang két qua 101 viing lap SSR dworc Iwa chon.

TT SRR TT SRR TT SRR TT SRR  TT SRR
| (CTCAGG)S 21 (GTTGGC)6 41 (ATG)I7 61 (TAT)II 81 (ATT)II
2 (CATCAC)S 22 (AAAAGA)S 42 (TGO)I0 62 (TAA)L 82 (ATT)IO
3 (TTCATT)6 23 (CCICTC)S 43 (TGT)I0 63 (GTG)12 83 (ATC)12
4 (AACCCT)S 24 (CGACCC)S 44 (TTO)IL 64 (GCT)I0 84  (AGA)3
5 (TGAAGA)S 25 (AACCCT)6 45 (GGO)II 65 (GCG)II 85 (AGA)I2
6 (CCTCCA)6 26 (CCCTAA)S 46 (GAA)I2 66 (GAT)II 86 (AGA)IO0
7 (GAAAAAYT 27 (ITTTCY 47 (CTDI2 67 (GAT)I0 87 (AAG)IT
§  (GGGAGC)T 28 (GAAGAYS 48 (ICT)I7 68 (GAG)2 88 (AAQ)2
9 (GGCGGT)S 29 (CTTITII 49 (TCOIL 69 (GAG)IO 89 (TC)3S
10 (AAGGAA)SS 30 (GAGGA)S 50 (AGO)I0 70 (GAA)S 90 (TC)32
11 (TGGAAT)S 31 (ITIGT)7 51 (CAG)IO0 71 (GAA)L 91 (TC)30
12 (TTTGCT)S 32 (CTCCTI6 52 (AAQ)I0 72 (GAA)I0 92 (GA)MI
13 (GCCTCC 33 (GGGTC)7 53 (ICT)4 73 (CTTIS 93 (GAYI
14 (ATACAASS 34 (TAGA)0 54 (GAA)I7 74 (CTDII % (CT)38
IS (GAGACC)6 35 (ATACH 55 (TTQ)I3 75 (CTO)I0 95 (CT)36
16 (CGGAGC)S 36 (TGTA) 56 (TTQ)I 76 (CGG)I0 96 (CT)3S
17 (GGAGCC)S 37 (TCTA)Y 57 (TTC)L 77 (CCG)I0 97 (CT)3l
18 (GGTGGCE 38 (GAA)I6 58 (TGT)I0 78 (CAG)S 98 (CT)30
19 (CATCAC)T 39 (AAG)I0 59 (TGG)4 79 (CAG)II 99 (AG)34
20 (AGCGGC) 40 (AGA)IL 60 (TGA)I0 80 (CAC)I0 100 (AG)I
101 (AC)30
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4. Két luan

Trong nghién ctru nay, hé gen biéu hién ciia sim Ngoc
Linh d4 duoc giai ma thanh cong va xac dinh duoc tong cong
11.343 EST-SSR tiém nang. Tan s EST-SSR 14 12,71% va
mat d6 phan phdi cia mot EST-SSR duoc tim thay chiém
tong s6 khoang 5,98 kb & trong cac gen ¢ hiru. D Iya chon
duge 101 ving SSR ¢6 d6 lap tbi thiéu 1a 10 1an cua di-
nucleotide, 7 cua tri-nucleotide va 5 cuia tetra-nucleotide
trong toan bd hé gen biéu hién cta sam Ngoc Linh. Day la
co s& quan trong trong vi¢c thiét ké mdi dac hiéu cho cac
vung SSR déc trung cua sdm Ngoc Linh, gitup ich cho cong
tac xac dinh chinh xéac loai sdm nay, ciing nhu dé kham pha
cac gen moai lién quan dén sy hinh thanh va phat trién cia
loai sam Ngoc Linh dac hitu ctia Viét Nam.

Nghién ctru dugce tai trg boi Quy Phat trién KH&CN
Qudc gia (NAFOSTED) thong qua dé tai ma sb 106.06-
2018.310. Céc tac gid xin chan thanh cdm on.
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Nghién ciru thwe nghiém x4c dinh site khang cit con lai
cia dam beé tong cot thép nhip ngan da bi an mon cot dai
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Tom tit:

Bai bao trinh bay két qua nghién ctru thye nghiém xac dinh sirc khang cit con lai ciia dim bé tong cot thép (BTCT)
¢6 ¢t dai da bi in mon & cac mirc dd khac nhau. Trong nghién ctru nay, c6 10 dim da dwoc thi nghiém udn 3 diém,
trong do co 4 dam dwgc gia toe qua trinh iAn mon cbt thép trong 60 va 80 ngay dé dat dwoe mire dd méat mat khoi
lwgng cbt thép dai lin hrgt 13 10 va 20%. Ung xir chiu Irc ciia dim bao gdm quan hé hyc - d9 vong, cAu tric vét niit,
strc khang ciit con lai va dang pha hoai sé dugc phan tich. So véi cac dam doi chirng khong bi in mon, strc khang cit
ciia cic dAm bi in mon suy gizm dén 16,08 va 25,34%, twong wng véi mirc dd in mon theo khoi lwgng ciia cot thép

dai la 12,3 va 23,6%.
Tir khéa: in mon, dim, nhip ngin, sirc khang cit.

Chi s6 phén loai: 2.1

1. Dét van dé

Viét Nam 1a qudc gia c6 b bién dai hon 3.200 km véi
hang nghin hon dao 16n nho, nhiéu coéng trinh BTCT &
nhitng viing ven bién dang chiu tic dong cta méi truong
xam thyc. Su pha hoai ddi voi két cdu BTCT do cdt thép
bi dn mon thé hién qua viéc giam tiét dién thép va hinh
thanh gi sat bén trong bé tong, tir 46 gy nit, v 16p bé tong
bao vé. Piéu nay ciing dan dén giam hiéu tmg kiém ché va
giam lyc dinh bam giita ¢t thép véi bé tong. Cac nguyén
nhan nay déu c6 thé gay giam kha nang chiu lyc cia két ciu
BTCT, rit ngin tudi tho va ting chi phi bao tri két ciu so
v6i dy tinh. Khi c6 thé phat hién ra sy hu hai cua cac két
cAu BTCT duéi tac dong cua viéc bt thép bi an mon, thi sy
suy thodi cuia cac két cAu nay thudng da budc qua giai doan
nghiém trong, tham chi 1a qua mudn dé c6 thé thyuc hién bat
ky bién phap phong ngtra hodc bao vé c6 hiéu qua. Do do,
dé co thé du doan duoc tudi tho con lai ciia mot cau kién
da bi an mon cdt thép, thi viéc xac dinh dugc kha nang chiu
luc con lai hay ung xt chiu luc cua cAu kién do 1a rat quan
trong va can thiét.

Hau hét, cac nghién ctiu vé& dam BTCT c¢6 ¢t bi an mon
da duoc thuc hién déu dya trén viéc gia téc qua trinh an
mon bang phuong phap st dung dong dién ngoai, nham
hinh thanh qua trinh an mon trong mot thoi gian ngén. Dinh
luat Faraday thuong dugc st dung dé du doan sy hao hut
khéi lwong ctia ¢dt thép dwa trén mat do dong dién ap dung
va thoi gian n mon. Pa ¢6 nhiéu nghién ctru vé img xtr chiu

“Tac gia lién hé: Email: nguyenhuycuong@uitc.edu.vn

TAP CHI

HOA HOC

NG NGHE | It Nam 64(3) 3.2022

luc ctia két ciu dam BTCT bi an mon, tuy nhién, hau hét méi
chi tap trung vao rng xur chiu udn [1, 2]. Cho dén hién nay,
¢6 rat it cong trinh nghién ctru duge cong bd vé tng xtr chiu
cit cia ddm BTCT bi hu hong boi sy dn mon cdt thép dai.
Can luu ¥ rang, sy dn mon cdt thép dai co thé nhanh chong
lam giam strc khang cit hon ca sy suy giam strc khang udn.
Trén thuc té, ¢t thép dai thuong cé 16p bé tong bao vé nhod
hon so vé6i 16p bé tong bao vé ciia cdt thép doc. Do do, cbt
thép dai thuong s& bi an mon sém hon cdt thép doc. A K.E.
Sayed va cs (2016) [3] da nghién ctru ing x& chiu cét cua
dam BTCT c6 cdt thép dai bi an mon, v6i cac muc do in
mon, khoang cach ¢t dai va ty 1& giita chiu dai nhip cit
(a) va chiéu cao 1am viéc (d) khac nhau. Trong do, chiéu
cao lam viéc (d) 1a khoang cach tir mép chiu nén dén trong
tam cua nhom cdt thép chiu kéo ciia dam. Két qua nghién
ctru cho thay, strc khang cit ciia dam BTCT bi an mon da
giam 8-24% so véi dam dbi chimg khong bi an mon. Pong
thoi, cac dam co ty 1é chiéu dai nhip cit va chiéu cao lam
viéc (a/d) cang nho thi mtrc d6 suy giam kha nang khang cit
cang lon [4]. Nghién ctru thuc nghiém cia C. Suffern va cs
(2010) [5] ciing chi ra kha ning chiu cit ciia cac dim c6 cbt
thép da bi an mon c6 thé nhé hon mau ddi ching khong bi
an mon 1én dén 53% . Bén canh do, dang phé hoai cua dam
¢6 thé bi thay doi tir pha hoai déo do udn sang pha hoai gion
do cét sau khi cot thép dai trong dam bi an mon.

Trong bai bao nay, nhom tac gia trinh bay mot s6 két qua
nghién ctru thyc nghiém xac dinh stc khang cit con lai cua
dam BTCT nhip ngin (ddm cao) c6 cdt thép dai bi an mon
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Abstract:

This paper reports an experimental investigation on
the residual shear strength of the corroded RC beams
with stirrups having different levels of corrosion. A total
of ten beams was tested, including four beams were
subjected to an electrochemically accelerated aging
technique for 60 and 80 days to obtain the theoretical
mass loss in their stirrups of 10 and 20%, respectively.
The objective of the test program was to investigate the
shear performances of strengthened beams loaded up
to failure, including load-deflection behaviour, crack
patterns, ultimate capacities, and modes of failure.
Compared to the un-corroded specimens, the average
shear strength of corroded specimens decreased by 16.08
and 25.34%, corresponding to the degree of corrosion of
12.3 and 23.6%.

Keywords: beam, corroded, shear strength, short-span.
Classification number: 2.1

va so sanh véi cac dim ddi chimg khong bi an mon. Nghién
clru nay la giai doan dau ctia mot du an 16n hon, tap trung
vao viéc ting cudng kha ning chiu lyc cia dam BTCT co
cbt thép da bi an mon béng mot loai vat liéu méi (bé tong
cdt ludi dét). O giai doan tiép theo, cac dam BTCT sau khi
dugc gia toc qua trinh an mon cdt thép s& duge ting cuong
kha nang chiu cit bang bé tong ¢t ludi dét.

2. Nghién ciiu thuc nghiém
2.1. Cdc méu thi nghi¢m

Trong nghién ctru nay, 10 dam BTCT c6 kich thudc
150x250x900 mm dugc thi nghiém udn 3 diém voi chiéu
dai 1a 600 mm. Nhip cat duoc chon 1a 300 mm, tuong ung
v6i ty 18 (a/d) bang 1,36. Cac miu thi nghiém duoc chia
thanh hai nhom, nhu trinh bay & bang 1. Nhom thir nhat bao
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gém 6 dam dbi ching, khong bi an mon. 4 dam con lai thude
nhém thir 2 da dwoc gia tbe qué trinh an mon nham dat dén
mirc d6 hao hut khéi luong cdt thép dai duoc tinh toan 14 10
va 20%. Mdi to mau s& c6 2 dam duoc thi nghiém.

Bang 1. Cac nhém dam dwoc thi nghiém.

Nhém Tén dim Loai Taitrong Mo ta
RO-LRO-2 B Tinh Khéng c6 cbt thép dai & “bén yéu”
Gl:khong  RI-1,RI-2 A Tinh Df:lm fim chl}rng', chiu 'tal trong thl, nham
bi n mo xac dinh kha nang chiu lyc cua dam (P )
i an mon pls e
R2-1, R2-2 A i I?gm doi cvhu'ng, khong bi dn mon, chju
tai trong lap
G2:bian LIRLLIRZ A Lap Dém bj &n mon & mitc d§ 1
mon L2R1,L2R2 A Lap Dim bi & mon & mie d6 2

Khu vic an

1 P 2¢18 P
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Loai A: c6 cot thép dai & bén yéu Loai B: khong c6 cbt thép dai & bén yeu

bao gom dam R0-1 va R0-2
Hinh 1. C4u tao mau thi nghiém.

2 dam (RO-1 va RO-2, thudc loai B) khong c6 cbt thép
dai & “bén yéu”, dugc thiét ké dé xac dinh strc khang cat
ctia dam khi khong dat cdt thép dai. Tam dam con lai déu
¢6 cdu tao gidng nhau (loai A), dwoc trinh bay nhu & hinh 1.
Céc dam st dung 3 thanh thép D18 & dudi va 2 thanh D18 &
trén, két hop véi cdt thép dai DS. Tat ca cac dam déu dugc
ché tao bang bé tong thong thuong, c6 cudong do chiu nén
1a 38,5 MPa ¢ tudi 28 ngay. Cot thép doc D18 ¢ cuong do
chiu kéo trung binh 13 429,4 MPa, con cdt thép dai c6 cuong
d6 chiu kéo trung binh la 363,1 MPa.

Céc dam duoc thiét ké dé dam bao ching s& bi pha hoai
do cit trudce khi bi pha hoai do udn. Cac dam thi nghiém
duge bd tri cbt thép dai v6i muc dich hu(’)’ng su pha hoai
boi Iyc cit dén mot nira ciia nhip ddm (cu thé 1a “bén yéu™),
trong khi nua con lai duorc gla cuong nhiéu cdt dai (bén
khoe). Vi Iy do nay, “bén yéu” s& bé tri cbt dai v6i khoang
cach 100 mm, con bén khoe sé& bd tri day hon véi 10 dai co
khoang cach 50 mm. Qua trinh gia tdc n mon chi thyc hién
d6i véi cot thép dai & “bén yéu”.

2.2. Quy trinh thi nghiém

Quy trinh thi nghiém bao gdm 3 giai doan chinh dugc
trinh bay & hinh 2. Trong giai doan 1, 10 dam BTCT duoc
ché tao va bao dudng du 28 ngay. Giai doan 2 13 qua trinh
gia téc dn mon cho 4 dam. Giai doan 3 1a thi nghiém cho
6 dam dbi chimg khong bi an mon va 4 dam c6 ¢t thép bi
an mon.

22



Ché tao 10 dam BTCT:
« 6 dm kndng bi & mén (RO-1. R0-2, R1-1, R1-2. R2-1. R2-2)
» 4 dm knong bi &n mon (L1R1, L1R2, L2R1. L2R2)

Gia téc &n mén cho 4 dam:
+2 dim (L1R1, L1R2) trong 60 ngay
+2 dim (L2R1. L2R2) trong 80 ngay

] P (finh)

j_ P ﬁnh)

Thi nghiém cac dam ddi chimg (khéng bi &n mén)

+ Dam (RO-1. R0-2) khdng cd cdt dai: nham xac dinh
sirc khang cét cla bé téng

¢ D&M (R1-1, R1-2) co cbt dai- nhdm x&c dinh kha
nang chiu lec cla dam. tiF d6 xdy dung phd tai
trong lap khdng ddi chiéu

+Dam (R2-1. R2-2) chiu ta trong 1&p khong ddi

Elicy PRé i
trong lap
Thi nghiém cac dam c6 cdt dai bi 3n mén Khuvecinmén y Tivens 5
«Dam (L1R1. L1R2) an mon & mic nhe TR T
« Dam (L2R1. L2R2) an mon & mirc nang ﬂ 1 \ ] I
Chessoces o

Hinh 2. Quy trinh thi nghiém.

Gan day dién vao cbt
thép dai

Ganla dién tré do blen dang vao

Long cét thép dam
cbt thep dai va c6t thép doc

Céc dam trwde khi gia toe 4n mon va thi nghiém

Ché tao va béo dwong dam

Hinh 3. Ché tao 10 ddm BTCT.

6] giai doan 1, cbt thép duogc ché tao thanh cac khung
hoan chinh, duoc gin céac 14 dién tro do bién dang cho ca
ot thép doc va cbt thép dai (hinh 3). Dong thoi, dé gia toc
qué trinh &n mon, cac day dién dugc ndi truc tiép vao ca cac
nhanh dai & “bén yéu”. Cac dam duoc d6 bé tong cung mot
thoi diém, va dugc bao dudng trong didu kién thi nghiém
dén 28 ngay.

O giai doan 2, k¥ thuat gia toc an mon dugc ap dung
bang cach dwa mot ngudn dién 1 chiéu vao trong cdt thép
dai (ndm trong bé tong). 4 dim BTCT duogc ngam trong bé
chira dung dich NaCl 5%, trong d6 2 dam dugc ngam trong
60 ngay va 2 dam dugc ngdm trong 80 ngdy (hinh 4). Mat
d6 dong dién dugc lya chon 1a 400 pA/cm?, dugc tinh toan
theo cong thirc dién hoa cuia Faraday. Cac dam duoc ngam
dé ngap 1/2 chiéu dai dim (xép xi 450 mm). Dién ap duoc
ghi va kiém tra hang ngay. Hang tuan, cac dam duoc ‘nang
1én khoi bé chira dé quan sat vét nirt va do bé rong vét nirt
do an mon.
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Hinh 4. Qua trinh gia t6c &n mon c6t thép cho 4 dam L1R1,
L1R2, L2R1 va L2R2.

O giai doan 3, tat ca cac dam duoc thi nghiém tai Phong
Thi nghiém Két chu cua Truong Pai hoc Giao thong Van
tai. Thi nghiém udn 3 diém duge thue hién theo phuong
phap kiém soat bang luc, vé6i toe do gia tai 0,5 kN/s, trén
may kéo nén SANS 3000 kN. So d6 b tri va thiét lap thi
nghiém dugc thé hién trong hinh 5. Mot LVDT (may bién
ap vi sai tuyén tinh) va mot loadcell da duoc lap dat dé do
d vong gitra nhip va tai trong tac dung 1én dam. Cac la dién
tr¢ dugc gan trong ot thép dé do bién dang cua cdt doc va
¢bt dai trong qua trinh thi nghiém.

Dam bj 4n mon

Load cell Ladiéntré

Tém thép LVDT 3
do bién dang

gia tai

Hinh 5. Thiét 1ap thi nghiém.

4 dam dau tién trong nhom 1 dugc thi nghiém tinh, 6
dam con lai thi nghiém dudi tic dung cuia tai trong lap &
giai doan dau va sau d6 dugc gia tai cho dén khi bi pha hoai.
Can cu vao gia tri tai trong 10'n nhét P ghi nhan tir dam
R1-1 va R1-2 (dugc xac dinh xap xi 400 kN tur thi nghiém),
mot pho tai trong lap khong ddi chidu duogc x4c dinh nhu
trén hinh 6. 3 cép tai trong lap dugc xay dung, twong ng
voi 0,3-0,5, 0,5-0,7 va 0,7-0,9 P,. Caccaplucnaylanlu’o*t
mo ta cac cap do khai thac céu klen trong thuc té (cap tai
trong khai thic, mirc qué tai thap, va mirc qua tai cao).
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Hinh 6. Phé tai trong ldp.
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3. Phan tich va danh gia két gua thuc nghiém
3.1. Nhém méu khong bi an mon (nhom 1)

Céc hinh 7, 8 va 9 trinh bay quan hé Iyc - d§ vong gitra nhip
va cau trac vét niit cia 6 dam ddi chig khong bi dn mon. Tat
ca 6 dam déu bi ph'ci hoai do cit, v6i vét nut nghiéng l6n mo
rong ¢ “bén yeu Trong qua trinh thi nghiém, mot s6 vét niit
udn va vét nut uon cét xuat hién. Tuy nhién, ¢ giai doan pha
hoai, chi c6 cac vét nirt nghiéng do cit mo rong 16n va gy nén
su pha hoai cho tat ca cac dam.

300

250 —
200 Y !

150 ~.

Luc [kN]

100 —

50

P§ vong [mm]

(B) C4u truc vét nut
Hinh 7. 'ng x& chiu céat ctia dam khong c6 cét dai R0-1 va R0-2.

(A) Lwc - do vong

Diu tién, thi nghi¢ém tinh duqc thuc hién y(’yi cdc dam déi
chung RQ—l va RO-2, la nhimg dam khong b tri cot thép dai
6 “bén yéu”. Cac vét niit nghiéng nho xuat hién ¢ bung dam, ¢
muec tai trong tir 152-164 kN. Sau do, khi tai trong tiép tuc gia
tang, nhiéu vét niit nghiéng 1on bat dau xuét hién va lan truyén
theo duong cheo tir bung dam dén gbi gia tai va gbi d5 (hinh
7B). Sau khi dat dén murc tai trong lon nhat (xap xi 222 kN), cac
vet nut nghiéng chinh s€ mé rong va dam bi pha hoai dot ngot.
450
400 |
350 v
300 7
250
200 4
150 |

100 |
50

Luc [kN]

D6 vong [mm]

(B) C4u truc vét nut
Hinh 8. DAm déi chirng khéng bi an mon R1-1 va R1-2 (chiju
tai trong tinh).

(A) Lwc - do vong
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400 | PR
1 s
350 - P AN
300 S N
4 /
% 250 b {r
g 200 Y
= 150 7
100 |
50 ]
o T T T
0 2 4 6
Do vong [mm]

(B) Cau truc vét nivt

(A) Lwc - d6 vong
Hinh 9. DAm déi chirng R2-1 va R2-2 chiu tai trong lap.
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Ddi v6i 2 dam R1-1 va R1-2 (co ¢dt thép dai 6 “bén yéu”),
vét nirt dau tién xuét hién tai vi tri gitta dam, theo phuong vuéng
gbe voi truc ddm, & muc tai trong 1an luot 1a 172 va 194 kN.
Cac vét nut nghiéng do cit dau tién hinh thanh tai vi tri bung
dam ¢ tai trong 180 va 210 kN (hinh 8B). Sau khi xudt hi¢n vét
nut nghiéng, tai trong van tiép tuc ting 1én boi lyc cat van ¢6
thé truyén qua vét nirt nho hiéu tng cai khoa cbt lidu, hiéu tmg
chét cua cac thanh thep doc va sy cung lam viée cua cbt dai.
Khi tai trong tang, cac vét nut nghiéng nay t1ep tuc mo rong va
phat trién tir bung dim dén gbi d va vi tri gia tai. Do clng cua
cac dim (dwoc thé hién qua d6 ddc ciia cac dudng quan hé giira
tai trong va do vong) 1on hon dang ké so véi cac mau dam RO-1
va RO-2. Céc dam nay déu bi pha hoai ¢ “bén yéu”, & cac mirc
tai trong 1an luot 1a 398,6 va 384,3 kN. So sanh gitra dam R1-1
va RO-1 (hinh 8A), mau ¢6 cbt thép dai c6 kha nang khang cat
16n hon dén 74,5%. Dam bi pha hoai dot ngdt & murc tai trong
xap xi 400 kN. Can cr vao mic tai trong 16n nhat nay, pho tai
trong 13p dugc xay dung nhu da trinh bay ¢ hinh 6.

Déi v6i cac mau R2-1 va R2-2 chiu tai trong 1ap, cac vét
nirt dang thing goc (voi truc dam) duge hinh thanh trude tién
& mue tai trong xap xi 200 kN. Sau d6, cac vét niit do udn - cit
bat dau xuét hién ¢ khoang tai trong tir 200-280 kN. Cac vét
niit nghiéng do cét bét dau xuat hién & tai trong tic dung 1a 280
kN bén phia dim yéu hon va 360 kN bén phia dam khoe hon.
Khi tiép tuc ting tai trong, nhidu vét niit nho xuét hién xung
quanh va song song v6i cac vét nit chinh (hinh 9B). DO vong
trén cac dam chiu tai trong lap 16n hon so vaoi dam chiu tai
trong tinh do6 1a do su xuét hién, tich liy cua nhiéu vét niit. Sau
khi két thiic cac chu ky tai trong 1dp, luc tac dung tang cho dén
khi dam bi pha hoai. Sy pha hoai ¢ dim nay xay ra khi vét niit
nghiéng mo rong & “bén yéu” & mirc tai trong xap xi 409 kN.

3.2. Déim cé cot thép bi an mon (nhém 2)

450

400 _| Buong bao dam R2-1
| khong bi &n mon

350
300 |

E 250 Q N
g 200
<150 ]
100 4 L1R1
) - — -LIR2
50 4 —— R2-1 cover

Do vong [mm]

(B) Cau truc vét nirt
Hinh 10. D4m #n mon & cap d6 1 (L1R1 va L1R2).

(A) Lwc - d6 vong

Nhém thir hai gdm 4 dam c6 cbt dai dd bi dn mon & 2
mirc d9, dugc chiu tac dung cua tai trong 1ap (hinh 10, 11).
Sau thi nghiém, ¢t thép dai dugc tich khoi dim dé danh
gia sy mat mat khéi luong do qué trinh an mon (hinh 12).
Cac vét nut thang goc xuat hién dau tién ¢ cac dam L1R1
va L1R2, tai muc tai trong lan luot 13 165 va 182 kN, nho
hon so véi cac dam ddi chimg khong bi an mon. Cac vét nirt
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nghiéng do cat dau tién c6 thé quan sat dugce & cac cap tai
trong 214 va 226 kN tai vi tri bung dam. C6 thé thay, do anh
hudng cua cbt thép dai bi an mon, muc tai trong gay ra vét
nat nghiéng nhoé hon kha nhiéu so véi cac mau dbi ching
khong bi an mon. Do cing cta dim c6 cbt thép dai da bi
an mon LIR1 va L1R2 hau nhu khong bi anh huéng nhidu
boi sy an mon mac du kha nang chiu cit bi giam mot cach
dang ké. Didu nay c6 thé dwoc giai thich 1a boi vi mic
d6 an mon trung binh (x4p xi 10%), chit luong dinh bam
giita thép va bé tong chwa suy giam dang ké. Ca 2 dam déu
bi pha hoai do cit & mirc tai 353,4 va 340,7 kN, khong dat
dén khoang tai trong 13p (0,7-0,9 Pu). Khi so sanh véi cac
mau d6i chimg (R2-1 va R2-2), kha ning khang cét ctia mau
LIRI va L1R2 giam lan luot 13 14,5 va 17,6%.

450

|Puong bao dam R2-1
400 — khéng bian mon
350 \
300 -
— 4 y;
Z 250 - /
= 1 /
2200
a ]
150
] 2
100 ] /1
s0 4 F
0 T T T
0 2 4

D vong [mm]
(A) Lwc - do vong (B) Céu truc vét niet

Hinh 11. Dam c6 cét dai bj &n mon & mirc d6 2 (L2R1 va L2R2).

Hinh 12. C6t thép dai dwoc boc tach khéi bé tong sau khi thi
nghiém.

Mitc d6 an mon dugc tinh toan dua trén khéi luong cot thép
dai bj mat mat do qué trinh an mon. Mirc d§ an mon dao dong
tir 12,3 dén 23,6% dbi voi cot thép dai trong dam & nhom thir
2 (bang 2). Sy pha hoai do dn mon thudng lan rong (kha déu)
doc theo chiéu dai ctia cit thép dai ddi voi cac mau LIR1 va
L1R2. Tuy nhién, mot vai vi tri ¢t thép dai trong mau L2R1 va
L2R2 bj suy giam tiét dién dang ké 1a do sy &n mon mang tinh
cuc bo (an mon diém).

Tét ca 4 dim bi &n mon trong nhém 2 ¢6 (g xtr chiu cit
kha twong tuong ddng, véi cac vét niit do cit 1on phat trién
vuot troi so véi cac vét nit do udn. Tuy nhién, cac mau L2R1
va L2R2 ¢6 do cing nho hon so véi cac dam khong bi dn mon.
Diéu nay cang dugc thé hién rd hon vai cac dam co cbt thép
dai bi an mon “manh”. N6i cach khéc, sy an mon cbt thép dai
¢6 xu hudng lam giam d6 cing cua cac dim BTCT. Kha ning
chiu cét 16n nhat cia dam L2R1 va L2R2 khi chiju tai trong 1ap
la 313,5 va 304,2 kN, giam 25,3% so vdi cac dam ddi chung.
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Bang 2. Tom tat két qua thi nghiém.

Nhém Dim  Logi tiitrong  Dim Mic d &n mon (%)  Lue 16n nhit (kN)
RO-1  Tinh RO-1 220,6
R0-2  Tinh R0-2 2262
Gl:khong RI-1  Tinh RI-1 i 395,6
biinmon  RI-2  Tinh RI-2 3843
R2-1  Lap R2-1 398,6
R22  Lip R2-2 429.5
LIRl  Lap LIRI 12,3 3534
G2:bian LIR2Z L LIR2 147 340,7
mon LRI Lap L2R1 23,6 313,5
L2R2  Lap L2R2 219 304,0
4. Két luan

Bai bao di trinh bay mot s6 két qua nghién ctru thyc nghiém
d6i voi 10 ddm BTCT nham danh gia anh huong cia sy n mon
cbt thép dai dén sirc khang cit ciia ddm. Dua vao céc két qua thi
nghiém, mot s6 két luan dugc rat ra nhu sau:

Sirc khang cit clia cac dam co cot thép dai 16n hon 74,5%
s0 v6i cac dam ddi ching khong co cdt thép dai. i véi cac
dam khong bi &n mon cdt thép, dam chiu tai trong tinh va chiu
tai trong 1ap c6 sy twong dong vé dang phé hoai, vdi cac vét nut
nghiéng do cit mo rong 16n. Tuy nhién, cac vét nit do cit & cac
dam chiu tai trong ldp phat trién manh hon vé ca s6 luong va bé
rong vét nirt so voi cac dam chiu tai trong tinh.

Ddi voi cac dam c6 cdt thép dai bi an mon, stc khang cét
ctia dam cang giam khi mic d6 an mon cdt thép ting 1én. So
voi cac mau dbi chimg, stre khang cit trung binh ctia cac mau
bi an mon giam 16,08 va 25,34%, tuong ting véi mic do an
mon cdt thép 12,3-23,6% vé khéi lugng. Sy &n mon cbt thép
¢6 xu hudng lam giam do cimg cua dim BTCT mot cach dang
ké & muc do dn mon cdt thép cao. Nguoc lai, d§ cing cua céc
dam co cot thép da bi an mon LIR1 va L1R2 (v6i mirc d6 an
mon nho) khong bi anh huong nhiéu, mic du kha ning khang
cit cua chung da bi suy giam déng ké.
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Xac dinh d0 bén nén 1éch tim phing
cua cot be tong cot thép co sir dung tro bay

Sykhampha Vongchith, Nguyén Truomg Thing"
Trwong Pai hoc Xdy dung Ha Néi, 55 Gidai Phéng, phwong Pong Tam, qudn Hai Ba Trung, Ha Ngi, Viét Nam
Ngay nhan bai 5/7/2021; ngay chuyén phan bién 8/7/2021; ngay nhan phan bién 29/7/2021; ngay chip nhan dang 2/8/2021

Tom tit:

Tro bay la mdt loai san phidm duw, sinh ra tir viéc dot than d4 trong cac nha may nhiét dién, c6 tinh chat vat Iy va
thanh phin héa hoc phit hop dé tai sir dung nhuw mdt loai phu gia khoing min trong sin xuét bé tong nhim giam
lwgng ding xi ming t6i 25% va ting tinh cong tic cia bé tong. Tuy nhién, anh huéng bt lgi ciia tro bay dén kha
niing chiu lwc ciia ciu kién bé tong ¢t thép (BTCT) chua dwogc dé cip téi trong tiéu chuin thiét ké két cAu BTCT
hién hanh. Do vy, bai bao nay trinh bay cach xac dinh do bén nén trong mit phing ciia mét loai két ciu co ban la
¢ot BTCT c6 hrgng tro bay thay thé xi miing 13 20% theo mét sé buwéc nghién ciru nhu sau: (i) Khao sat thwe nghiém
trén 8 miu cét BTCT; (i) Poi chirng két qua thwe nghiém véi cac tiéu chuin thiét ké Eurocode 2, ACI 318-19 va
TCVN 5574:2018; (iii) P& xuét phwong phap hiéu chinh don gian cho TCVN 5574:2018 dé ¢6 thé md phong dwoc sy

suy giam va dw bao chinh xac dd bén nén léch tim phing cia cot BTCT c6 sir dung tro bay.

Tir khéa: bé tong cot thép, cot, dd bén, 1éch tim, tro bay.

Chi s6 phén loai: 2.1

1. Md dau

Trén thé gidi va tai Viét Nam trong thoi gian gan day,
cac vat licu phé thai cong nghiép nhu tro bay, xi 10 cao,
mudi silica... dugc quan tim dau tu nghién ciru va tai sur
dung trong cong nghiép san xuit bé tong, vira giup giam
chi phi thu gom, xir Iy cho cdc nha méy, vira han ché hiéu
ng nha kinh do giam dugc luong khi CO, tir cong nghiép
san xuat xi mang [1-4]. Trong s0 do, tro bay (Fly ash - FA)
duogc tao ra tu qua trinh dbt chay nhién li€u than cta cac nha
may nhi¢t dién véi nhiét do 1€n téi 1500°C. PBay 1a mot vat
liéu ¢6 mot sb thanh phén héa hoc tuong ty nhu xi mang
Portland (Ordinary portland cement - OPC), véi ciu triic
hinh thai c6 dang hinh cau va kich thude hat rit min [4]. Do
vay, tro bay co thé dugce st dung nhu mot loai phu gia nham
vira giam luong xi mang, vira cai thién tinh cong tac ctuia bé
tong nhu ting do sut, han ché sy phan ting, giam hiéu ing
nhiét thay hoa xi mang... Mot s6 nha khoa hoc trong nudc
da nghién ctu anh hudng cua tro bay, silicafume va moi
truong dudng ho dén cuong do chiu nén cua bé tong c6 ham
luong tro bay thay thé xi mang la 20% [5, 6] va anh huong
cua tro bay thay thé mot phan xi mang dén tinh chit cia bé
tong thwong phdm [7]. Tuy nhién, cic nghién ctru ndy moi
dung lai & mtc do vat liéu. Tro bay cling da dugc nghién
ctru nhdm thay thé hoan toan xi mang (100% FA/OPC) lam
chat két dinh, két hop v6i cac chat hoat hoa phu hop dé tao
ra loai bé tong geo-polymer c6 cuong d6 mau try trung binh
dat t61 50 MPa va dugc nghién ctru 4p dung cho két cAu chju
udn [8]. Mot s6 tai liéu ky thuat [4-6] quy dinh lugng phu
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gia tro bay khong duoc vuot qua 25% khdi lugng xi ming
trong cip phdi. V&i quan niém tro bay chi duoc sir dung
nhu mat loai phu gia, trong thuc té cAu kién BTCT str dung
bé tong tro bay van dugc tinh toan twong ty nhu di véi bé
tong thong thuong. Tuy nhién, mot lugng dang ké tro bay
thay thé xi ming co thé 1am anh hudng t6i tinh chit co 1y
ctia bé tong, dan toi 1am thay d6i kha nang chiu luc cia cau
kién. Do van dé nay chua dugc dé cap tdi trong cac nghién
clru da ¢6 va tiéu chuan thiét k& hién hanh [9-15], trong bai
bao nay, cac tac gia da thuc hién mot chuong trinh nghién
ctru theo cac bude nhu sau: (i) Ché tao va thi nghiém 8 miu
cot BTCT ¢ cudng do trung binh mau tru 1a 30 MPa, c6
lwong xi mang dugc thay thé bang tro bay 1a 20%, nham
khao sat anh hudng cua do I¢ch tam theo mdt phuong t6i
kha ning chiu luc, hay con goi 1a d6 bén nén léch tim phéng
cuia cot; (ii) Kiém chimg két qua thi nghiém thu dugc bang
tiéu chuan thiét ké két cu BTCT hién hanh nhu Eurocode 2
(EC2)[13], ACI 318-19 [14] va TCVN 5574:2018 [15]; (iii)
Nhén xét va dé xudt vé viéc hiéu chinh TCVN 5574:2018 dé
¢6 thé xac dinh dwoc chinh x4c dd bén nén trong mat phing
cua cOt BTCT st dung bé tong tro bay.

2. Nghién ciiu thuc nghiém trén cac mau cot chiu nén uén
trong mat phang

2.1. Vit liéu bé tong tro bay

Céc vat liéu sir dung trong ché tao bé tong tro bay trong
nghién ctru nady gom co: (i) Tro bay c6 khoi lugng riéng 1a

26



Determination of uni-axial
bending resistance of reinforced

fly ash concrete columns
Sykhampha Vongchith, Truong Thang Nguyen®
Hanoi University of Civil Engineering (HUCE),
55 Giai Phong Street, Dong Tam Ward, Hai Ba Trung District, Hanoi, Vietnam

Received 5 July 2021; revised 29 July 2021; accepted 2 August 2021
Abstract:

As a by-product from coal burning of thermal power
plants, fly ash has appropriate physical properties and
chemical composition that can be utilised for the concrete
industry, in a form of a fine-mineral additive to reduce
cement up to 25% by mass and to enhance the workability
of concrete. However, the negative effect of fly ash on the
strength of reinforced concrete (RC) members has not
been considered in current design provisions. Hence,
the determination of uni-axial bending resistance of a
basic member - RC column - having 20% cement weight
replaced by fly ash is presented in this paper in the
following research steps: (i) Experimental investigation
on a number of 8 RC column specimens; (ii) Validation
of test results with a number of code provisions including
Eurocode 2, ACI 318-19, and TCVN 5574:2018; and (iii)
Proposal of a simplified justification approach for TCVN
5574:2018 to be capable of modelling the reduction and
predicting the uni-axial bending resistance of reinforced
fly ash concrete columns.

Keywords: column, eccentricity, fly ash, reinforced

concrete, resistance
Classification number: 2.1

1,80 g/cm’, ham lugng mat mat khi nung 1a 0,47, d0 min
cta Blaine la 2154 cm*/g, ham lugng SiO,+Al,0,+Fe O, 1a
79,25% va CaO 1a 5,49%; (ii) Xi mang Portland PCB30 cua
Cong ty Xi mang Vicem Hoang Thach, khdi luong riéng
3,10 g/em?; (iii) COt liéu nho (cat thién nhién) va cbt lidu
16n (da dam) tudn theo cic yéu cau k¥ thuat hién hanh. Cat
thién nhién c6 kich thudc hat 16n nhét 1a 5 mm tir séng Lo
(tinh Phit Tho), ¢6 khdi lwong riéng 2,64 g/cm’. P4 dam c6
kich thudc hat 16n nhit 1a 20 mm dugce khai thac tai tinh Ha
Nam, khéi luong riéng 2,69 g/cm?. Cap phéi bé tong cho thi
nghiém vat liéu dugc trinh bay ¢ bang 1.
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Bang 1. Cap phdi bé téng cho thi nghiém vat liéu.

Ham lwong Xi ming a ba .
Cipph§i  trobaythay thé PCB30 (Tk“’)bay g:“) diim (li“;'“
xi miing (kg) ¢ ¥ ko ¢
MS-30-00 0% 380 0 760 1140 205
MS-3020  20% 304 76 760 1140 205

Cip phdi dbi ching cua bé tong thuong (MS-30-00)
duoc su dung véi lugng xi mang la 380 kg, khong co tro
bay va khéi luong cac vat ligu gitr nguyén nhu ¢ bang 1.
Ket qua thi nghiém vé quan hé tng suét - bién dang cua 2
cap phbi MS-30-00 va MS-30-20 duoc biéu dién & hinh 1.

[¥%)
LA
=

(S
LA
[=1

U'ng suit (MPa)

—e— M5-30-00
e | {5-30-20

00 &
0,0000 0,0005 0,0010 0,001 5 0,0020 0,0025 0,0030 0,0035 0,0040
Bién dang (mm/mm)

Hinh 1. Két qua thi nghiém vat liéu.

Két qua thi nghiém & hinh 1 cho thay, v6i luong tro bay
thay thé xi mang 1a 20%, bé tong MS-30-20 c6 cudng do
chiu nén tuong duong vadi bé tong thuong MS-30-00, nhung
¢6 su suy giam vé mo dun dan hodi ciing nhu thay doi vé cac
gia tri bién dang tai ing sudt 16n nhat va bién dang cuc han.

2.2. Mdu thi nghi¢m cét BTCT sir dung tro bay

Trong chuong trinh thi nghiém nay, 8 mau cot BTCT
dugc chia thanh 3 nhom: (i) Nhom thtr nhat gdm 2 miu
cot giéng nhau, ky hi¢u C-30-00-1 va C-30-00-2, chiu nén
dung tam trong thi nghiém (d6 léch tim tinh hoc bang 0);
(ii) Nhom thi hai gdm 3 miu cot giéng nhau, ky hiéu C-30-
40-1, C-30-40-2 va C-30-40-3. Trong thi nghiém, cic mau
cot déu chiu nén léch tam phang voi do léch tim tinh hoc
e, =40 mmy; (iii) Nhom thir 3 gbém ba miu cot gidng nhau, 1§y
hiéu C-30-80-1, C-30-80-2 va C-30-80-3. Cac mau cot déu
chiu nén Iéch tam phéng trong thi nghi€ém voi d 1éch tam
tinh hoc la 80 mm.

Do sd luong bo cép pha dinh hinh cho ¢t ¢6 han, 5 mau
trong nhom C-30-00 va C-30-40 dugc dtc cung mét dot,
kém theo d6 1a 12 mau 1ap phuong canh 150 mm va 9 mau
tru bé tong co duong kinh 150 mm, chiéu cao 300 mm dé
phuc vu céc thi nghiém xac dinh cuong dg vat liéu. Nhom
C-30-80 gdm 3 mau thir cot ciing voi cac mau thir vat lidu
dugc dic ¢ 1an th hai, sau khi d cdp pha cua hai nhom cot
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trén. Ca hai dot d6 bé tong déu sir dung cap phdi bé tong
MS-30-20.

V6i thong sé nghién ctru chinh 14 d6 1éch tam phéng, ca
8 mau cot dugc thiét ké gidng nhau véi mit cit ngang cot
hinh chit nhat c6 kich thudc bxA=150%200 (mm), chiéu cao
cot la /=1600 mm. Trong doan 150 mm tur hai dau, cot duoc
md rong voi tiét dién 150x400 (mm) nhim tao ra do 1éch
tam phang trong mit phang uén song song véi canh 4=200
mm cua tiét dién (hinh 2).
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Hinh 2. Chi tiét mau cét thi nghiém.

Cot thép doc chiu lyc chinh cua cot 1a 4®14 loai
CB400-V c6 cuong d6 trung binh thu duoc tur thi nghiém
kéo thép la R =365,298 MPa va cuong do dac trung la
f=362,617 MPa. Cét thép dai cta cot st dung duong kinh
6 mm véi cuong do chiu kéo trung binh 1a 379,613 MPa,
khodng céach giita cac cbt dai 1a 100 mm. L6p bé tong bao vé
cdt thép doc 1a 20 mm. Hai dau cot dugc gia cuong boi cac
¢bt thép va ban thép nham tranh sy pha hoai cuc bd trong
qua trinh thi nghi¢m.

2.3. Bé tri hé thong thi nghiém va quy trinh thi nghi¢m

Hinh 3 thé hién viéc bb tri hé thong thi nghiém dé xac
dinh do bén cua cac mau cot khi chiu tac dung cta lyc nén
doc truc véi cac do 1éch tam khac nhau, voi cac thiét bi nhu
sau: (i) Tai trong nén doc truc dugc tac dung bang may nén
thiy luc ciia LB Nga c6 kha niang nén t6i da 1a 5000 kN. Gia
tri lyc nén duge do bang thiét bi do luc (load-cell) dit trén
dau cot; (i1) Chuyén vi doc truc cua cdt duoc do bﬁng 4 thiét
bi do chuyén vi (Linear variable displacement transducer -
LVDT) duoc lép dat trén ca bén mit cua tiét dién ngang tai
khu vyc giita cot, voi khoang do 1a 100 mm; (iii) Chuyén
vi ngang duoc do bang 2 LVDT tai vi tri cach hai dau cot
150 mm va 1 LVDT tai chinh giita c¢4t, voi khoang do 1a 100
mm; (iv) Bién dang trong bé tong va cdt thép tai chinh gitra
¢t duge do bang cac tem dién trd (strain gauges) twong
ung. Tét ca cac thiét bi trén duoc két ndi véi bd thu thap
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va xir Iy s6 liéu Data-logger TDS-530 va may tinh dé ghi
lai cac s6 do vé luc va chuyén vi. Trong thi nghiém, miu
cot duge cau tao gbi lién két khép tai hai dau thong qua hai
thanh thép tron dudng kinh 60 mm dugc han vao tim thép
dau may nén (¢ phia trén dau ct) va tim thép bé may nén (¢
phia dudi chan cot). Ban thép day 15 mm duge han voi ban
thep s6 7 (hinh 2) dé gia cuong thém tai hai dau cot va dugc
cAu tao han thém hai gd thép vé6i khe hé nho dé cé thé vira
ty vao thanh thép tron D60, vira chéng cho dau cot khong
bi truot ngang. Tai lién két nay, st dung mg boi tron co khi
dé cot co thé xoay tw do trong mat phang udn song song voi
canh h cua tiét dién cot. Vi tri cuia lién két c6 thé dugc thay
ddi dé tao ra cac do léch tam e , khéac nhau ~glua truc cua luc
doc tir may nén thuy luc so voi truc cia mau cét (hinh 3).

Lwc doc tr may
nén thuy lwe

dau may nén
Ban thép
dau cot

Loadcell

| B diéu khién
mav nén

Thép tron D60

Do léch tam e

LVDT doc

Truc cét

1600
1630

LVDT ngang o' Y 100 [ 100
May tinh Truyc cla lwc doc

tlr may nén thay lyc

Thép tron D60

TDS-530

bé may nén

Hinh 3. B6 tri hé théng thi nghiém.

Trong thi nghiém trén, cic mau cot duoc tién hanh tai
Phong Thi nghiém va Kiém dinh cong trinh LAS XD-125,
Trudng Pai hoc Xay dung Ha Noi, voi quy trinh gdm cac
bude: (i) Bude 1: gia tai thir va ghi s6 liéu tir cdp 0. Gia tai
thir voi tai trong bang voi cap tai dau tién 1a 10 kN tro 1én,
kiém tra sy lam viéc cuia mé hinh thi nghiém va céac dung
cu do. Khi xac dinh duogc trang thai lam vi¢c binh thuong,
ha tai vé 0 (hodc theo hudng din tai phong thi nghiém).
Ghi chép sb liéu ban dau trén cac dung cu do; (ii) Budce 2:
tién hanh gia tai tmg cap tai trong khoang 5% gia tri du
bao kha nang chiu luc cta cdt. Luu sb lidu trén cac dung
cu do ¢ tung cép tai trong; (iil) Budce 3: khi gia tri lyc doc
tac dung 1én ¢t khong ting duoc nita va xuat hién pha hoai
cua bé tong vung nén cdt, luu lai sb liéu vé luc doc 1én nhét
va chuyén vi twong ng. Sau d6 tién hanh ha tai thi nghiém
theo tirng cap tai co gia tri khong vuot qua 10% gia tri tai
trong thi nghiém.

2.4. Két qud thi nghiém

Két qua thi nghiém do duoc & budc 3 vé kha ning
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chiu luc lcm nhét N, va do vong ngang A, tuong Ung
cia m&i mau cot duoc biéu dién trong bang 2. Bg léch
tam ban diu e, dugc xac dinh bzing tong cua do léch tam
tinh hoc e, va do I¢éch tdm ngau nhién e =max(L /600;
h /30; 10)—max(1630/600 200/30,10)=10 mm. Nhu vay, gia
tr1 e, cua 3 nhom cot C-30-00, C-30-40 va C-30-80 lan luot
la 10 50 va 90 mm. Tir d6 co thé xac dinh gié trj thi nghiém
cua mo men la M, =N (e, +A, ).

n

Bang 2. Két qua thi nghiém cét.

Nhom C-30-00 (¢,=0)  C-30-40 (¢,=40 mm) C-30-80 (¢,=80 mm)
Miu No.1 No.2 No.l No.2 No. 3 No. 1 No.2 No.3
N, (kN) 738,9 756,19 446,15 43490 447,89 301,96 291,83 293,39

A, (mm) 439 360 646 6,57 6,95 9,77 9,01 10,55

M, (kNm) 10,635 10,288 25,191 24,601 25505 30,127 28,850 29,499

Hinh 4 minh hoa dang phé hoai cta cac mau cot dai dién
ctia 3 nhom mau. C6 thé théy, cOt thi nghiém bi nén udn va
c6 d6 vong ngang 16n nhit tai gitra cot. Tai tiét dién gitra
cot, cot thép ving kéo dat toi bién dang chay, bé tong ving
nén bi nén v va xuit hién nhiéu vét nut tai bé tong vung
kéo. Day la dang pha hoai dién hinh khi cdc phan t6 bé tong
& ving nén va cdt thép chiu kéo dat t6i cac cuong do twong
ung cua chiing tai trang thai gioi han.

Bé tong viing
nén bi nén vo

Khe nit &
viing bé tong
chiu kéo

Hinh 4. Dang pha hoai ctia cac mau cét.
3. Kiém ching két qua thi nghiém véi cac tiéu chuan thiét
ké hién hanh

3.1. Sir dung tiéu chuin EC2 va ACI 318-19

Két qua thi nghiém tai 28 ngay tudi trén 3 vién mau try
dugc dac cung voi cac ¢t cua dot thi nhét (nhém C-30-00
va C-30-40) cho cudng d¢ chiu nén thiét ké 1a £ =24,613
MPa. V6i dot thi hai (nhom cot C-30-80), f =24,386 MPa.

Nguyén tic phan tich kha nang chiu luc cta tiét dién cot
thi nghiém theo céc tiéu chuan EC2 va ACI 318-19 dugc thé
hién trén hinh 5.
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(A) Tiét dién cot
Hinh 5. Phan tich kha nang chiu lwc cua cét theo EC2 va ACI.

(B)Biéndang  (C)Ungsust (D)Hopluc  (E)Néiluc

Hinh 5B cho théy, c4c tiéu chuan EC2 [13] vaACI 318-19
[14] déu duya trén gia thiét tiét dién phang, véi mot gid tri
bién dang t6i han ciia bé tong thd chiu nén ngoai cing 1a €,
Trén hinh 5C, vung bé tong chiu nén hinh chlt nhat c6 chiéu
cao quy doi 1a Be, véi ¢ 1a khoang cach tir truc trung hoa toi
mép chiu nén cua tiét dién, g suét trong bé tong ving nén
duoc coi l1a phan bd déu voi gia tri 0. Gid tri cua cac tham
s6 néu trén duge cac tiéu chuan quy dinh nhu trong bang 3.

Bang 3. Cac hé sé quy dinh trong tiéu chuan EC2 va ACI 318-19.

Tiéu chuan ¢ p 4
au

ou

p=0.8 khi f,<50 MPa o, =nf,,voi n=1,0 khi f <50 MPa

EC2 00035 Khi £,>50 MPa Khi f,>50 MPa
0.8/ -50)/400<1,0 7E1-(f50)/200<1,0
f=1,09-0,008f"

ACI318-1 Ve

CI3IBI9 00030 (o o6 0, 085",

Nhu vay, kha nang chiu luc ctua tiét dién cot co thé duoc
xac dinh nhu sau:

+2F (1)

= Foo(05h-0.5c) + L. (0.5h-d}) )

trong d6, hop luc tng suét trong bé tong ving nén la
F =c_(bfc); hop luc cua Ung suat trong cdt thép la
F,_A_F ;Ung sudt trong c¢dt thép chiu nén trong ving nén
/> trong cdt thép chiu kéo /., trong cdt thép chiu nén trong
vung bi nén it f,  duoc xac dinh th6ng qua cic bién dang

tuong img ¢ _, € , &, va quan h¢ ung suét - bién dang cua vat

Kl

lidu ot thép; d la khoang cach tir mép chiu nén ngoai cung
cua tiét dién t6i trong tm cua cac 16p ¢t thép (hinh 5).

Céc tac gia st dung cong cu bang tinh Spreadsheet trén
nguyén tac thr dan va chon lai mot gia tri ¢ sao cho N=N,
theo biéu thirc (1), tir d6 thay ¢ twong tmg vao biéu thirc (2)
dé tinh kha nang chiu luc M cua tiét dién cot. Két qua tinh
toan ap dung theo tiéu chuan EC2 va ACI tuong tng 1a M e
vaM

.y V& duge biéu dien ¢ bang 4.
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Bang 4. Kidm ching két qua thi nghiém theo tiéu chuan EC2
va ACl.

Nhém C-30-00 (¢,=0)  C-30-40 (¢,=40 mm) C-30-80 (¢,=80 mm)
Miu No.1 No.2 No.l No.2 No.3  Nol No.2  No.3
N (kN) 7389 756,19 446,15 43490 44789 30196 291,83 29339
EC2:c(mm) 203,70 208,20 13380 131,60 13416 10480 101,30 101,90
EC2:x(mm) 163,50 166,60 107,00 10530 10730 83,80 81,00 81,50
M., (kN) 1580 1470 2870 29,10 2870 32,20 3200 32,10
ACL ¢ (mm) 203,70 2000 12740 12515 127,70 98,60 95,30 9590
ACLx(mm) 166,30 170,00 108,30 106,40 108,50 83,80 81,00 81,50
M, (kN) 1580 1460 2900 2930 2890 32,20 32,00 32,00

3.2. Sir dung tiéu chuin TCVN 5574:2018

Cuong d6 tinh toan tai 28 ngay tudi thi nghiém trén 3
mau 1ap phuong canh a=150 mm dugc duc cling voi cac
cot nhom C-30-00 va C-30-40 la R, =22,829 MPa. Tuong tu
nhu vy, cuong do tinh toan ap dung cho mau C-30-80 la
R,=22,578 MPa. M6 dun dan hdi xac dinh tir thi nghiém cua
be tong la E£,=20332 MPa va cua cdt thép 1a E =205 GPa.
H¢ s0 gioi han chiéu cao ving bé téng chiu nén Ia ¢.=0,531.

Nguyén tic phén tich kha nang chiu luc cta tiét dién
cOt thi nghiém theo phuong phap néi luc gidi han cua tiéu
chuan TCVN 5574:2018 dugc thé hién & hinh 6.
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Hinh 6. Phan tich theo phwong phap néi lwc gi¢i han cua
TCVN 5574:2018.

TCVN 5574:2018 [12, 15] quy dinh phuong phép noi
luc giéi han co thé duogc sir dung cho cac cau kién co tiét
dién chit nhat. Pdi voi cot BTCT, tiéu chuin thiét ké nay
phan biét hai truong hop 1éch tam:

- Truong hop 1€ch tam 16n (LTL): khi chiéu cao viing nén
quy déi X< h,, tng suét o, trong cbt thép A, dat t61 cudng
dd chiu kéo R, su phd hoai déo xay ratai trang thai gidi han.
Can cur vao luc doc pha hoai thu dugc tur thi nghiém, gia tri
ctia x duge xac dinh tir diéu kién can bé“mg tinh hoc cac luc
1én truc cot:

_N+RA, -R A
Rpb

)

Trong truong hop dat thép déi ximg 4 A vaR=R ,
biéu thirc (3) cho thiy diéu kién xay ra LTL c6 thé duoc dleu
chinh nhu sau:
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4
- Truimg hop léch tdm bé (LTB): khi x>& h , img suét o,
trong cot thép A, co thé 1a kéo hodc nén va duoc phén bd phu
thudc vao chleu cao Vung nén quy doi x: o =R tai x<§Rh »
o =R_ tai x>h, va phan b theo duong thang giita hai diém
nay (hlnh 6B) Tai trang thai gidi han, sy pha hoai bat dau
tir mép bé tong chiu nén nhiéu hon (pha hoai gidon). Twong
tu nhu trén, gia tri cia x dugc xac dinh nhu sau:
— a, (1 3 §R)+2as§R h voi :M
1-&p+2a, S Rybhy

)

Kha ning chiu luc cta cot duge xac dinh tir didu kién
can bang m6 men vai trong tdm cot thép A4

[Ne]= Rybx(hy - 0,5x) + Ry Az, véi e=ne,+0,5z,  (6A)

M =[Nney]= Rybx(hy - 0,5x)+ (R, A4

-0,5N)z, (6B)

scts

Ap dung cac biéu thirc (3) d&én (6), d6 bén céac cot thi
nghiém xac dinh theo phuong phap ndi lyc gidi han cua
TCVN 5574:2018 dugc trinh bay trong bang 5.

Bang 5. Tinh toan kha ning chiu lwc ctia cot theo tiéu chuan
TCVN 5574:2018.

Nhém C-30-00 (¢,=0)  C-30-40 (¢,=40 mm) C-30-80 (¢,=80 mm)

Miu No.1 No.2 No.1 No.2 No.3 No.l No.2 No.3

N, (kN) 7389 756,19 446,15 43490 44789 301,96 291,83 29339

a, 1,247 1276 0,753 0,734 0,756 0,515 0497 0,501

Léchtam  LTB LTB LTB LTB LTB LTL LTL LML,

x (mm) 160,57 163,37 113,19 111,37 11347 89,16 86,04 86,63
M., (kN) 13,339 12,182 28849 29,292 28,780 33,033 32,902 32,930

3.3. Nhidn xét

V6i m6 men thi nghiém 16n nhét M, tac dung lén cot
duoc xac dinh trong bang 2, hé so kiém chung cua cac tiéu
chuan duge tinh toan lan luot 1a ke, MECZ/MM, k,.mM,./
M, va kTCVN rend M, Bang 6 trinh bay két qua tinh dugc
cho tung mau cdt, gia tri trung binh (TB) cho tung nhom cot
va hé s6 bién dong (COV) tuong tmg.

Bang 6. Két qua kiém chirng theo céac tiéu chuan.

Nhom C-30-00 (¢,=0) C-30-40 (¢,=40 mm) C-30-80 (¢,80 mm)
Miu No.1 No.2  Nol No2 No3  Nol No2 No3
ke 1486 1429 1139 1183 1,125 1,069 1,109 1,088
TB (COV)  1,457(0,040) 1,149 (0,030) 1,089 (0,020)

ket 1486 1419 LIS 1,191 1,133 1,069 1,109 1,085
TB(COV)  1,457(0,047) 1,158 (0,030) 1,088 (0,020)

- 1254 1,18 1,145 1,191 1,128 1,096 1,114 1,16
TB(COV)  1,219(0,050) 1,155 (0,032) 1,188 (0,022)
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3.4. Phwong phdap hiéu chinh don giin cho TCVN
5574:2018

Béng 6 cho thiy tit ca cac tiéu chuan déu du bao kha ning
chiu luc 16n hon két qua thi nghiém cua tat ca cac cot (k>1).
Nguyén nhan 1a cac tiéu chuan trén déu ap dung cho bé tong
thudng, yéu tb suy giam ciia mo dun dan hdi ctia bé tong sir
dung tro bay thay thé mot phan xi mang lam chét két dinh da
chua dugc ké dén trong phuong phap néi luc giéi han cua
TCVN 5574:2018. Nhu vay, dé thu dugc két qua thién vé an
toan va tham khao tiéu chuan EC2 va ACI, céc tac gia dé xuat
mot hé sé giam cho cudng do R, trong cac biéu thire (3)-(6)
la k, lan lugt bang 0,94§, 0,885 va Q,845, tuqng ung voi ty 1€
gilta dg Iéch tam ban dau e, va chi€u cao tiet di¢n 4 1a 0,05,
0,25 va 0,45 dé tinh dugc gia tri k., =1. Cac h¢ s0 trén duge
xac dinh bang phuong phép thu dan va chon lai. Thyuc hién
phép héi quy thu duge k,=ax>+bx+c, véi cac hé sb a=0,250;
b=-0,375; ¢=0,963125 va bien s6 x=¢/h.

4. Két luan

Mot s6 két luan c6 thé duoc rat ra tir nhimg két qua nghién
ctru thye nghiém va ly thuyét cua bai bao nay nhu sau:

- Béi véi bé tong c6 cudng do trung binh mau try 13 30
MPa, ty 1é tro bay thay thé xi mang lam chét két dinh 1a
20%, khong anh huong dang ké toi cudong do chiu nén, tuy
nhién lai gay ra mot lugng suy giam nhét dinh vé gia tri mo
dun dan hoi.

- So sanh s liéu thi nghiém trén tdm mau cot BTCT sir
dung bé tong tro bay 20% vai két qua tinh toan theo cac tiéu
chudn EC2, ACI 318-19 va TCVN 5574:2018 cho thiy, ca
3 tiéu chuén déu du bao kha nang chiu lyc 16n hon gia tri
thi nghi€m cutia ca cot chiu nén Iéch tdm bé va chiu nén léch
tam 16n.

- bé dat duoc két qua du bao thién vé an toan cho cot
BTCT sir dung bé tong tro bay tir mé hinh 1y thuyét, hé
s6 giam cuong do k, duogc kién nghi sir dung khi ap dung
phuong phap ndi luc gidi han cia TCVN 5574:2018.

Viée dé xuat hé sé giam cuong d6 chiu nén cua bé tong
1a mot phuong phap don gian héa nhdm phan anh su suy
giam vé dic trung co 1y cta vt liéu bé tong co tro bay, mat
khac mang tinh thyc hanh va dé ap dung. V& nguyén tic,
can phan anh dang quan hé g suét - bién dang ctia bé tong
co su dung tro bay thong qua cac mo hinh phi tuyen cua vat
lidu va két ndi giira Gmg xur vat liéu va tmg xur két cau. Do
vay, phuong phap mé hinh bién dang phi tuyén két hop voi
nhitng diéu chinh ctua quan hé ng suét - bién dang dudi
dang 2 doan thfmg hoac 3 doan thfmg thu dugc tir thi nghi€ém
trén cic mau vat liéu bé tong tro bay dugc kién nghi tiép tuc
phat trién nghién ctru cho bai toan nay.
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Nghién ctru ché tao thir nghiém may phat dién ma sat nano
dua trén hai vat lieu Teflon va nhom cong nghi€p

Phan Hai"?", Phan Nguyén Hoa', H6 Anh TAm2 Nguyén Hiru Pirc2, Pham Pirc Thing"2
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Ngay nhdn bai 13/9/2021; ngay chuyén phan bién 15/9/2021; ngay nhan phan bién 6/10/2021; ngay chép nhn dang 11/10/2021

Tom tit:

My phit nano duwa trén hiéu ing ma sat dién 1a thiét bi c6 kha niing chuyén ddi ning lwgng tir co nang thanh dién
nang nho suw két hop cia hién twgng nhiém di¢n do cg sat va cam wng tinh dién. Piéu nay glup mé ra mot trang mai
cho nang lugng nhan tao dé tién t6i ché tao nguon niang lwgng tich hgp cho cac thiét bi tu cAp ngudn, cam bién chi
dong hay tham chi 12 phat trién mang lwéi ning lwong quy mé I6n. Trong nghién ctru nay, cac tic gia da ché tao thiwr
nghié¢m thanh cong may phat dién ma sat nano (Triboelectric nanogenerator - TENG) ciu hinh tiép xiic doc sir dung
vét liéu Polytetrafluoroethylene (PTFE) va nhém cong nghiép. May phat dién dwoc ché tao ¢6 thé sin sinh hiéu dién
thé va cwong do dong dién tire thoi twong vng 1a 145 V va 8,5 pA. Cong suit tdi da dat 510 pW & lye tic dong vudng

gécla 11 N.

Tir khéa: ché @ tiép xiic doc, may phat dién ma sat nano, nhom, PTFE.

Chi s6 phén logi: 2.2

1. Md dau

Nhu ciu ciia con ngudi vé niang luong ngay cang cao
trong khi trit lugng ning lugng hoa thach truyén thong ngay
cang giam va s& can kiét trong tuong lai khong xa. Dé giai
quyét van dé nay, nhiéu cong nghé san sinh nang lugng nhan
tao da dugc nghién ctru va ap dung nhu nang lugng thuy
dién, nhiét dién, sinh hoc, mat troi va nang luong nguyén ta.
Mac du qua trinh nghién ctru va (mg dung cua nang luong
nhan tao vao cudc song con nguoi da dugc tlen hanh tir rat
lau, nhung ty 1& dong gop cua ching vao téng ning luong
tiéu thy clia con ngudi van rat khiém tén. Chinh vi vay, viéc
phat trién hon nita cac cong nghé niang lugng nhén tao hién
c6, dong thoi tim kiém nhimg cong nghé san sinh/chuyén
d6i ning luong méi 1a mot thach thirc.

May phat dién cling da dugc st dung tr rat 1au,. day
1a cac thiét bi bién doi co ning thanh dién ning va thong
thuong chung hoat dong dua trén nguyén ly cam ung dién
tir. Trong nhimg nim gan day, khai niém may phat dién
micro-nano duoc dé cap dén nhu 14 mot cong nghé nang
lwong nhan tao day tiém ning véi kha ning bién doi nang
luong co/nhiét phat sinh tir sy thay d6i quy mé nho vé mit
vat ly thanh dién nang. TENG 1a mét trong sd nhimg giai
phap ndi bat d6, da dugc nghién ctru va xay duyng thanh
cong nam 2012 boi F.R. Fan va cs (2012) [1]. Hoat dong
dua trén hi¢u ing ma sat dién va cam ung tinh dién, TENG
da dugc nghién ctru dé 4p dung thu nang lugng tir song bién
[2-4], gi6 [5-7], vin dong cta co thé ngudi [8-11], ché tao
céc loai cam bién chu dong [11-15]... mdt cach hi¢u qua.

"Tac gia lién hé: Email: phanhaik53@gmail.com
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Trong nghién ctru nay, ching t6i da st dung vat li¢u
PTFE (Teflon) va nhém cong nghiép dé ché tao thir nghiém
TENG theo cdu hinh tiép xtc doc. Ciu triic ndy ciia may
phat dién co thé san sinh hiéu dién thé 145 V va cuong do
dong dién tic thoi 1a 8,5 pA & luc tac dong 1a 23 N.

2. Thuc nghiém
2.1. Ché tao vit liéu ma sdt dién co céu triic nano bé mdt

Tin hiéu 16i ra cia TENG dua vao lugng dién tich tao ra
boi qué trinh ma sat gita chiing. Luong dién tich nay phu
thudc vao dién tich co sat gitia be mat hai 16p vat liu. 0
trang thai ban dau cua nha san xuit, bé mit ciia mdi loai vat
liéu c6 cu tric nhat dinh & kich thudc khao st la vai tram
micro tré xudng. Tuy nhién, cac ky thudt an mon hoa/ly cd
thé tao nén cac cAu tric kich ¢& micro-nano trén bé mat cac
vat liéu twong tng, khi do, dién tich tiép xUc gitra hai 16p vat
liéu s€ tang lén dang ké. Khi do, lugng dién tich phan cuc
sinh ra boi hién tugng co sat gitra chung s& ting 1én dang ké.

bé phuc vu muc dich nay, cong ngh¢ an mon Plasma
(ICP-RIE) dugc sir dung dé tiéu hinh héa bé mat mang
PTFE, trong khi cong nghé khic laser cong nghiép dugc
dung dé tao bé mat micro trén 14 nhom.

Tiéu hinh héa bé mat mang PTFE bdng céng nghé dan
mon Plasma ICP-RIE: mang PTFE chiéu day 100 pum
(VIBASIA), dién tich 4,95 cm x 4,95 cm, dugc rung si€u
am v6i Aceton trong vong 10 phut. Sau d6, PTFE duoc tiép
tuc rung siéu am v6i Ethanol trong 10 phat. Nude cat duoc
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Abstract:

Triboelectric nanogenerator (TENG) is an energy
technology that can convert mechanical energy into
electricity based on the conjunction of triboelectric
friction and electrostatic induction. TENG possesses a
high potential as an alternative artificial energy source
to develop the integrated power source device, active
sensor, or massive scale power source. In this research,
the vertical contact triboelectric nanogenerators using
commercial grade Polytetrafluoroethylene (PTFE) and
Aluminum were successfully fabricated. It performs
the output voltage and current of 145 V and 8.5 pA,
respectively. Moreover, the maximum power of 510 pW
was observed at the external contact force of 11 N.

Keywords: Aluminum, contact separation mode, PTFE,
triboelectric nanogenerator.

Classification number: 2.2

sir dung dé lam sach mang PTFE trudc khi dugc rung siéu
am trong dung dich Isopropanol. Mang PTFE sau khi lam
sach duoc gilt kho & diéu kién phong, sau d6 dugc an mon
v6i thong sb thiét bi nhu & bang 1.

Bang 1. Cac théng sé an mon bé mat PTFE.

Ap sudit 0, CF, Ar Ngudn ICP  Ngudn CCP  Thoi gian in mén
(Torr)  (scem) (scem)  (scem) (W) W) (phuit)
0,2 15 30 10 100 400 20

Ché tao dién cuc d‘éng: nham ché tao 16p tu c6 kha nang
bét tin hiéu dién ra theo hién tugng cam Ung tinh dién cua
lop PTFE, vat li¢u déng (Cu) duoc lya chon dé lam 16p
dién cuc nay va cong nghé ché tao duoc sur dung 1a phiin xa
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(Sputtering). Mang Teflon sau khi duoc dn mon bé mit boi
phuong phap plasma dugc lam sach theo quy trinh néu trén.
Lop dién cuc déng dugc phin 1én mat ngoai cua PTFE &
cac thong sb sau: luu lugng dong khi Ar 1a 40 scem, 4p sut
budng khi hoat dong xap xi 5x10° Torr, cong sudt phun 40
W trong 30 phut.

X 1y bé mat 1g nhém bang cong nghé khdc laser cong
nghiép: cac chum tia laser mang nang luong 16n s€ tao nhiét
tai bé mat tiép xUc lam cho vat liéu nong 1én va chdy ra hoac
duc cac 16 trén vat lidu tiy vao 1ap trinh xir 1y da duge cai
dit cho viéc gia cong. Nho vay, may cit laser co thé cét cac
duong nét mot cach chinh xac va tinh xao hon han phuong
phap gla cong thu cong truyén thong bang tay hodc may tién,
méy cat khic. La nhom cong nghiép co chiéu day 200 pm
sau khi dwoc lam sach bang quy trinh néu trén duoc khic
theo céu trac ludi boi may laser cong nghiép dudi thong sd
tde do khac 1000 mm/s, cong suat 30 W va tan s6 20 KHz.

2.2. Lap dat TENG

Mang Al va PTFE sau khi tiéu hinh hoa bé mit dugc sir
dung dé lip rap TENG & cdu hinh co ban. Céc dién cyuc ndi
véi day dan dién b?mg keo dan dién, sau d6 chung dugc dinh
chat Ién cac miéng Arcrylic sao cho cac mat duoc tiéu hinh
hoa huéng vao nhau. Sau d6, 4 16 xo dugc dinh & 4 goc dé
tao ra cdu tric dan hdi voi khoang cach giira 2 16p vat liéu
xép xi 5 mm. Hinh dang thuc té cua thiét bi dugc thé hién
O hinh 1.

Hinh 1. Quy trinh Iap rap va hinh anh TENG PTFE/AI da lap rap
thanh cong.

2.3. Khdo sdt cdu triic bé mdt vit liéu va higu ning ciia
TENG

CAu trac bé mat vat liéu duoc khao sat bé‘mg kinh hién
vi dién tir quét (Scanning electroscope microscopy - SEM)
Jeol 6490 JED 2300. Tin hiéu dau ra gdm c6 hiéu dién thé,
cuong d6 dong dién duoc khao sat 1an lugt boi giao dong ky
va may khuéch dai dong SR 570.
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3. Két qua va ban luan
3.1. Nguyén ly hoat dong

Qua trinh hoat dong cia TENG PTFE/Al dugc biéu dién
¢ hinh 2. Khi ¢ trang thai ban dau trén cac dién cuc chua
xuét hién dién tich, mot ngoai luc tac dong lam cho TENG
bat dau hoat dong, khi 2 dién cuc tiép xtic hoan toan véi
nhau, dién tich xuét hién trén b& mit Al va PTFE do qua
trinh ma sat dién. Khi cac dién cuc bat dau tach roi, mot
hiéu dién thé xuét hién do khoang cach gitra 2 dién cyc duoc
thiét 1ap, khi d6 cac dién tich bat du tach rdi nhau va cac
electron c6 xu hudng dich chuyén ttr dién cuc Cu vé Al, ltic
d6 mot dong dién xudt hién chay tir dién cuc Al xudng dién
cuc Cu. Khi TENG trd vé trang thai nguyén ban, hiéu dién
thé tirc thoi dat gia tri cuc dai. Tiép tuc nhian TENG, khoang
cach cua cac dién cuc giam dén, din t6i hiéu dién thé tic
thoi giam, dién thé & dién cuc Cu 16n hon dién thé & Al, do
do6 cac electron din c6 xu hudng di chuyén tir dién cuc Al
vé Cu, tao ra mot dong dién nguoc tire thoi, giam s lugng
dién tich cam tng. Khi 2 tdm Al va PTFE tiép xuc lai, cac
dién tich cam g s€ dugc trung hoa.

Trang thai ban d3u

—

Tién t&i tiép xuc ; Tiép xuc
— N
Téch r&i hoan toan Téch roi
S— S
@ Nhém
M Teflon
| Dong

Hinh 2. Nguyén ly hoat déng ctiia TENG Cu:PTFE/AI.
3.2. Céu tritc bé mat vit liéu PTFE va Al

Hinh 3. Anh SEM bé mit. (A) Nhdm trwdc khi an mon béng laser;
(B) Nhém sau khi an mon béng laser; (C) PTFE trwéc khi &n mon
Plasma; (D) PTFE sau khi &nh mon Plasma.
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Hinh 3 (A va B) thé hién c4u trac bé mat mang Al da bi
an mon bang laser. Nhu vay, khi dugc xtr 1y bé mit bang
phuong phép khic laser cho thdy su bién ddi rd rang & bé
mat cda cac miéng nhom. Cac ranh dugce dn mon c6 kich
¢& khoang 30-50 pm. Céc chi tiét tiéu hinh héa xuét hién
16 rang so vi bé mat nhom khong bi an mon. Tir hinh 3 (C
va D) nhan th'?iy, bé mit cua miéng PTFE bi an mon da tao
thanh cac ciu tric dang hat va khdi ¢6 kich ¢& xép xi 200
nm. Do nhép nho cia bé mat thé hién trong anh SEM.

3.3. Hiéu di¢n thé va cuong dp dong dién tirc thoi

DG thi hinh 4A biéu hién hiéu dién thé sinh ra boi thiét
bi ma sat nano Cu:PTFE/Al dudi luc tac dong 5 N voi tan
s6 khao sat 1a 1 Hz. Tir d0 thi nay ta c6 thé thdy rang, trong
qua trinh thyc nghiém khi duoc kich hoat boi mot ngoai lyc
va tan s6 xéac dinh, may phat s€ tao ra dugc mét hiéu dién
thé véi gia tri trung binh xép xi 50 V. O diéu kién khao sat
nay, cuong dong dong dién tic thoi sinh ra xap xi dat 7 pA
(hinh 4B).

“w (B)

Hiéu dién thé (V)
Cwong d6 dong dién (pA)
b o N & o

b

&

4 2 o 2 4 3

Thei gian (s)

M 2 0 2 4

Thei gian (s)

Hinh 4. Hiéu dién thé (A) vg‘x cu"c‘rng do dong dién (B) sinh ra
dwéi lwe tac dung 5 N véi tan so 1 Hz.

3.4. Hiéu dién thé, dong dién sinh ra cua TENG dudi
tac dong cia ngoai lyc khdac nhau

Su phu thudc cua tin hi¢u déu ra theo ngoai lyc tac dong
cling dugc nghién ciru. Hinh 5 biéu thi hiéu dién thé twong
g véi luc tac dong xap xi lan luot 14 5, 8, 11 va 23 N. Qua
dd thi ta co thé thiy, véi luc tac dong 5 N, hiéu dién thé
trung binh sinh ra xép xi 50 V; voi luc tac dong 8 N, hi¢u
dién thé trung binh sinh ra xép xi 70 V; véi lyc tac dong 11
N, hiéu dién thé trung binh sinh ra xép xi 110 V; véi luc tac
dong 23 N, hi¢u dién thé trung binh sinh ra Xép xi 145 V.
Ta c6 thé dua ra két luan rang, cung tan sé 1 Hz véi luc tac
dong cang manh thi may phat dién s€ sinh ra hi¢u di¢n thé
cang lén. Khao sat dong dién voi luc twong ung khac nhau
(hinh 5B) cho thdy dong dién dugc san sinh do TENG cang
16m khi ngoai lyc tac dung cang 16n: véi lyc tac dung 5 N,
dong trung binh sinh ra X'?ip xi 4 pA; voi luc tac dung 8 N,
dong trung binh sinh ra xép xi 7 pA; voi lyc tac dung 11 N,
dong trung binh sinh ra xap xi 7,5 pA va véi lyc 23 N, dong
trung binh sinh ra xap xi 8,5 pA. Didu nay c6 thé giai thich
1a vi khi ta tic dong luc cang manh, dién tich tiép xtc ctia bé
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mat dia phuong PTFE va Al cang 16n, luc d6 céac dién tich
trai dau s€ sinh ra trén bé mat mang cang nhicu, dan tdi viéce
hinh thanh dién thé 16n khi hai bé mat tach xa nhau.
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Hinh 5. Hiéu dién thé (A) va cwong dé dong dién (B) sinh ra b&i
cac lwc twong trng khac nhau.

3.5. Khao sat sw phu thudc giiia tin hiéu diu ra ciia
TENG voi dién tro

Nham tht nghiém kha ning Gng dung thuc té, tin hiéu
dau ra cua hiéu dién thé dugc khao sat cung voi cac gia tri
dién tro ting dan ¢ mirc ngoai luc tac dung 1a 11 N. Nhin
vao két qua thyc nghiém ¢ hinh 6A ta théy, voi gia tri dién
tré ting dan (tir 100 dén 10® Q), gia tri hiéu dién thé may
phat dién san sinh ra ciing ting dan (tir 0 d&én x4p xi 150 V).
Trong khi d6, két qua hinh 6B cho thay, véi gia trj dién tro
tang dan (tir 10 dén 10® Q) thi dong dién dugc sinh ra trong
mach s& giam dan (tir 6,7 xudng xép xi 2,5 pA). Khi TENG
hoat dong, cac dién tich sinh ra trong qua trinh ma sat dién
s& di chuyén trong mach va bi giit lai ¢ hai dau dién tré néu
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Hinh 6. D6 thi thé hién sw phu thudéc cua hiéu dién thé (A),
cwong dé dong dién (B) va cong suét (C) vao gia tri ctia dién
tro.
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c6 dién tré & trong mach, dan t6i gia tri ciia dong dién sé& bi
suy hao dan néu dién tré c6 trd khang 16n va hiéu dién thé
s€ tang 1én. Gia tri cua dong dién va hi¢u dién thé ty 1€ voi
nhau.

Véi cac gia tri hidu dién thé va dong do dugc trong qua
trinh thuc nghiém, ta v& dugc do thi anh hudng cua dién
tré ngoai dén gia tri nang luong cua TENG. Ning lugng
cua TENG duogc tinh dua theo cong thire P=U.I. Hinh 6C
thé hién cac gia tri nang lugng do dwoc trong qua trinh 1am
thuc nghiém.

Nhin vao d6 thi & hinh 6C ta c6 thé thy, gia tri 1on nhat
clia cong sudt ma may phat dién san sinh ra v6i ngoai luc tac
dong 11 N 1a xép xi 510 uW & gia tri dién tro ngoai 1a 107 Q.

3.6. Sir dung TENG dé nap tu dién

Trong qua trinh thuc nghi€ém, nhom nghién cou da tién
hanh stt dung TENG Cu:PTFE/Al nap tu dién (C=10 pF)
v6i lyc tac dong 1a 11 N & tan s6 xap xi 3 Hz. Hinh 7 thé
hién két qua ciia qua trinh nap tu dién. Theo thoi gian hoat
dong tang dan, TENG da nap duoc cho tu dién (C=10 pF)
mét hiéu dién thé voi gia tri tang tr 0 dén xép xi 1,8 V trong
thoi gian 30 gidy.

2.0

10 uF

Hiéu dién thé (V)

0 10 20 30
’ Thei gian (s)

Hinh 7. D6 thi thé hién gia tri dién ap dwoc nap vao tu dién
theo thoi gian.

4. Két luan

Trong nghién ctru nay, nhom tac gia da tién hanh xir ly
bé mit dién cuc Cu, Al, bé mat dién moi PTFE. Sau khi xtr
1y bé mit cua cac mang nay, dién tich bé mit tiép xuc cua
cac mang vat liéu di duoc gia ting dang ké, dan toi hiéu
suét 1am viéc cia TENG Cu:PTFE/AL t6t hon. Nghién ctru
da tién hanh do tin hiéu dau ra cia TENG véi ngoai luc tac
dong khac nhau. Hi¢u dién thé 16n nhét thu dugc trong qua
trinh thyc nghiém xép xi 145 V va dong dién 16n nhét thu
dugc xap xi 8,5 pA voi lyc tic dong 1a 23 N. Cong suét
16n nhét thu dugc khi kich thich hoat dong cua TENG vdi
ngoai lyc 11 N 1a 510 uW. TENG Cu:PTFE/Al da dugc str
dung thanh cong dé nap tu dién va 1am ngudn cung cap ning
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luong cho dén LED. Viéc ché tao TENG Cu:PTFE/Al kha
don gian, chi phi vat liéu khong qua dit so véi cac may phat
dién thong thuong nhung hiéu suét thu dugc 16n khong kém
so voi mat phat dién thong thuong. Trong tuong lai, TENG
s& 1a mot huéng nghién ctru duge ky vong cho su phat trién
cua nganh khoa hoc nang lugng.

LO1 CAM ON

Nghién ctru dugc tai trg mot phan tir dé tai khoa hoc va
cong ngh¢ cap Dai hoc Quoc gia Ha Noi (ma s6 QG.19.21).
Céc tac gia xin tran trong cam on.
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Panh gia hoat tinh sinh hoc ciia cao chiét 1a trau khong
(Piper betle L.) thu nhan bang phwong phap chiét siéu am
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Tém tit:

Trong nghién ciru nay, cao chiét 1a triu khong trong 3 logi dung mdi (nudc, ethanol 70 va 96%) dwgc thu nhan
bang phuong phap stt dung song siéu Am. Hoat chét sinh hoc ctia cao chiét dugc xac dlnh qua ham luwgng phenolic
va flavonoid tong. Kha ning khang éxy hoéa dwogc danh gia qua phan rng trung hoa goc tu do ABTS*[2,2’-azinobis
(3-ethylbenzothiazoline-6-sulfonate)]. Hoat tinh khang vi khuin, nim bénh dwogc danh gia théng qua phwong phap
khuéch tin trén dia thach va dﬁng nuoi c:‘iy. Két qua cho théy, cao chiét 14 triu khong v6i dung méi ethanol 96% cho
két qua khang oxy hoa va vi khuin tét nhat. Ham lwgng phenolic va flavonoid t(;ng dat lan lwgt 1a 386, 34 mg GAE/g
cao chiét va 55,07 mg QE/g cao chiét. Kha nang trung hoa 50% goc tw do ABTS" (IC,) ghi nhén & nong dj 47,18
ng/ml. Nong d9 diét nim va vi khuén toi thiéu ciia cao chiét tir ethanol 96% trén Candlda albicans, Streptococcus
mutans, Streptococcus pyogenes, Corynebacterium diphtheriae 6 gia tri 1an hrgt 13 1000, 500, 500, 250 pg/ml. Cac Kkét
qua nay cho thay, cao chiét 1a trau khong trong ethanol 96% véi swr hd trg ciia séng siéu am c6 tiém ning rng dung

trong dwoc phim, my pham.

Tir khéa: hoat tinh khang 6xy ho4, hoat tinh khang vi khuén, 14 triu khéng, song siéu am.

Chi s6 phén loai: 2.4

1. Dt van de

Hién nay, ly trich va img dung cac hoat chét tir ngudn
dugc liéu thién nhién dang dugc nhiéu nha khoa hoc quan
tam. Duogc phdm vé&i ngudn gdc tir thao duoc duge su
dung ngay cang phd bién dé thay thé cac loai thudc hoa
hoc tong hop. Viét Nam c6 khi hau nhiét déi gié mua véi
tham thyc vét da dang va phong phu, bao gdm nhiéu ngudn
dugc liéu véi sb lugng 16n. Trong d6, cay trau khong dang
dugc nghién clru va tim hiéu nhu mot nguén duogc liéu co
nhiéu céng dung. Thanh phan hoat chét sinh hoc tir 1a trau
khong rat da dang v6i 12 hop chat polyphenol bao gém 1
hop chit phenylpropanoid, 5 hop chat cmnamoyl va 6 dan
xuét flavonoid. Hydroxychavicol 1a hop chit chinh dugc
tim thay trong ca 2 cach chiét xuat 14 trau khong bang nudc
va ethanol. Mot s6 nhom chét chuyén hoa di dugc tim thiy
trong 14 trdu khong nhu cac hop chét phenolic, cu thé la
phenylpropanoid, flavonoid... [1, 2]. Cac hop chét nay co
kha nang khang 6xy hda cao va tac dung khang sinh manh
dbi voi mot s6 vi khuén, nAm [3]. O khu vuc bong Nam A,
14 triu khong dugc xem nhu mot loai thyc vat c6 cong hicu
trong vi¢c chita tri cac bénh sau rang va nha chu [4]. Pac
biét trong y hoc ) truyén Viét Nam, 14 trau khong duoc st
dung véi muc dich giup chéc ring, chita viém mi chan ring
va tri sau rang.

“Tac gia lién hé: Email: tuyen.nguyenhuu@shtplabs.org
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Céc phuong phap ly trich hoat chat truyén théng thong
thuong nhu chung cat, dun hay ngam chiét trong dung moéi
thuong dugc str dung dé ly trich cac hoat chat tir thuc vat.
Céc k¥ thuat chiét xuat nay thuong cho hiéu suit thap, san
pham thu dugc chat luong khong cao, thoi gian thu nhan
dai, can luong 16n dung moi cho qua trinh chiét xuat din
dén gay 6 nhidm moi truong. Cong nghé chiét xuat, ly trich
hién nay duoc phat trién nham khéc phuc cac nhuge diém
cua cac phu’(mg phap truyen thdng. Mot s6 k¥ thuat duge sur
dung phd bién nhu: chiét xuit c6 su hd tro ctia song siéu 4m,
vi song, dung méi dudi ap lyc, si€u t6i han CO,. Trong do,
phuong phap chiét xut c6 sy hd trg clia song siéu am dugc
sir dung nhiéu nhat nhd thao tac don gian, chi phi thap va dé
thuc hién trén quy mo 16n [5-7].

O Viét Nam, da c6 nhiéu nghién ciru vé& quy trinh ly
trich va g dung cac hop chét tir nhiéu ngudn thuc vat.
Tuy nhién, da sé cac nghién ciru déu st dung cac phuong
phép chiét xut truyén thong, chua c6 nhiéu nghién ciru g
dung cac k¥ thuat chiét xuat hién dai, chiét xuat xanh. Dic
biét, trén ddi tuong 1a trau khong, mét nguén thao duoc phé
bién va phong phii nhung céc nghién ctru vé phuong phap
ly trich hoat chét con han ché. Vi vay, nghién ctru nay duogc
thyc hién nham b sung thém co s dir lidu vé phuong phap
ly trich hoat cht tir 14 triu khong ban dia.
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Abstract:

In this study, the betel leaf extracts were obtained by
using an ultrasound-assisted extraction method with
different solvents (70% ethanol, 96% ethanol, and
water). The biological compounds of the extracts were
examined using different biochemical assays, namely
total phenolic content, total flavonoid content. ABTS*
radical cation decolorization was using to determine
the antioxidant activity. The antibacterial activity of
the betel leaf extracts was determined using the agar
diffusion and co-culture method. The obtained results
of this study indicated that the betel leaf extract from
the ethanol 96% was considerably more effective than
other extracts in both antioxidant and antibacterial
activity. The total phenolic and flavonoid content was
386.34 mg GAE/g extract and 55.07 mg QE/g extract,
respectively. The half-maximal inhibitory concentration
(IC,,)) of ABTS" scavenging activity was 47.18 ng/ml. The
betel leaf extract from the ethanol 96% showed more
effectiveness in antibacterial than in antifungal. The
minimum inhibitory concentrations of the 96% ethanol
betel leaf extract on Candida albicans, Streptococus.
mutans, S. pyogenes, Corynebacterium diphtheriae were
1000, 500, 500, 250 pg/ml, respectively. Results showed
that the 96% ethanol ultrasound-assisted betel leaf
extract has a potential application in pharmaceuticals
and cosmetics.

Keywords: antibacterial, antioxidant, Piper betle L.,
ultrasound-assisted extraction.
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2. Vat liéu va phuong phap nghién ciiu
2.1. Vit ligu

La triu khong tuoi (Piper betle L.) dwoc thu nhan tai Lai
Thiéu, Thuén An, Binh Duong. L4 trau khong tuoi dugc xtr
1y so bo, rira sach va loai bo buyi ban trude khi tién hanh thi
nghi¢m.

Céac chung vi khuan, nim bénh (S. mutans - ATCC
7000609, S. pyogenes - ATCC 49399, C. diphtheriae - ATCC
13812 va C. albicans - ATCC 18404) dugc luu gil tai
Phong Thi nghi¢m Coéng nghé¢ Sinh hoc, Trung tam Nghién
ctru Trién khai Khu Cong nghé cao TP H6 Chi Minh.

2.2. Phwong phdp ly trich hoat chit tiv ld trau khong

Mau 14 trdu khong tuoi sau khi xtr 1y so bd dugc dong
kho ¢ -51°C, trong diéu kién chan khong tir 24 dén 48 gio.
Sau dong kho, nghién nho mau 14 triu khong thanh dang
bot. Can 10 g bot 14, bd sung 200 ml dung méi (nude cit,
ethanol 70 va 96%). Hon hop sau khi chuin bi duoc dat
trong hé thong siéu 4m dang thanh Q1375 (Qsonica, My).
Tién hanh danh siéu 4m véi 70% cong suit may, sau 30
phiit, loc va thu nhan dich chiét bang gidy loc Whatman.
Loai bo dung mdi bang cach dun cach thiy ¢ 70°C va thu
nhén cao chiét. Cao chiét duoc bao quan ¢ 4°C trudc khi
tién hanh cac thi nghiém tiép theo.

2.3. Phuwong phdap xdc dinh ham luwgng phenolic va
flavonoid tong

Ham lugng phenolic tong dugc xac dinh theo phuong
phép Folin-Ciocalteu c¢6 sira d6i [8]. Dung dich DMSO
duoc str dung dé pha lodng va chuén bi diy ndng do cac loai
cao chiét. Lan luot cho 0,5 ml dich chiét 14 trau khong vao
2,5 ml dung dich thudc thir Folin-Ciocalteu 10%, lic déu va
dé phan tmg trong 4 phut ¢ nhiét d6 phong. Tiép tuc bd sung
2 ml dung dich NazCQ3 2% vao hon hO’p dung dich trén. Sau
120 phut phan tng, tién hanh do do hap thu & budc song 765
nm (OD._ ). Gallic acid dugc sir dung nhu chat dbi chung
duong dé xay dung phuong trinh duong chuan. Ham lugng
phenolic tong trong mau cao chiét 1a triu khong dwoc xéac
dinh dua trén phuong trinh duong chuan gallic acid.

Ham lugng flavonoid téng duoc xac dinh bang phuong
phap so mau AlCI, ¢6 sua dé‘i [9]. Dung dich DMSO duoc
su dung dé pha loang va chuan bi day nong dd cac loai cao
chiét. Lan luot cho 0,5 ml dich chiét 14 trau khong vao 1,5
ml dung dich ethanol 95%, dé yén trong 5 phut, sau dé
tiép tuc thém 0,1 ml dung dich AICL, 10% va lic déu. Sau
6 phut phan tng, thém 0,1 ml CH,COOK 1 M va 2,8 ml
nudce cat lac déu va dé on dinh ¢ nhiét do phong. Sau 30
phat, tién hanh do do hap thy & budc song 415 nm (OD, ).
Quercetin dugce st dung nhu chat doi chimg duong. Ham



luong flavonoid tong trong cao chiét 1a triu khong dugc xac
dinh dwa vao phuong trinh duong chuan quercetin.

2.4. Phuwong phap xdc dinh khd nang trung hoa gé'c tw
do ABTS"

ABTS" 1a mot gbc tu do bén, phat huynh quang mau
xanh va co budc song hap thu dic trung 1a 734 nm [10].
Gbe ty do ABTS* duge tao ra bﬁng cach i dung dich ABTS*
7 mM vé6i dung dich K,S,0,2,45 mM theo ty 1€ 1:1 (v/v)
trong dém PBS 12-16 gio, tranh sang, ¢ nhiét d§ phong. Sau
d6, diéu chinh gia tri OD_,, cta dung dich ABTS" vé mic
0,7+0,02. Phan tng duogc tién hanh bang cach thém 100 pl
cao chiét 14 triu khong & cac ndng do khac nhau vao 3 ml
dung dich ABTS". U ti 30 phut & 25°C, sau d6 tién hanh
do do hap thu ¢ budc song 734 nm. Phan tram bat gdc tu do
dugc tinh theo cong thirc sau:

(A — B)*100

H (%) = =—

trong do: A la gia tri OD_,, cta méu dbi chung; B 1a gia tr
OD_,, cua mau.

2.5. Phuwong phap xdc dinh hoat tinh khang vi khuén

Phuwong phdp khuéch tan trén dia thach: ching vi khuan,
nam bénh duoc trai déu trén dia thach chira moi truong dinh
dudng thich hop ¢ ndng do 10° té bao/ml. Dung dng duc vo
trung (dudng kinh 5 mm) tao cac giéng trén dia (5 giéng/dia).
Sau d6, bd sung vao cac giéng thach 50 pl dich chiét 14 trau
khong (LT-H,0, LT-Et70, LT-Et96) & nong d6 50 mg/ml.
boi chiing am voi dung dich DMSO. Do6i chung duong véi
cac loai khang sinh khac nhau cho ting loai vi khuén, nam.
U cac dia 6 37°C, sau 24 gid quan sat va ghi nhan két qua.

Phirong phép dong nudi cdy: chon loai cao chiét 14 trau
khong c6 hoat tinh khang vi khuan t6t nhit dé khao sat.
Dﬁy ndng d6 cao chiét 1a trau khong duoc pha 1o€1ng bac 2
tir ndng do gbe 2000 pg/ml trong moi truorng nu01 chy 1ong
thich hop Chuén bi cac hdn dich vi khuan nam véi nong
d6 10° t& bao/ml. B6 sung 100 pl dich ndm va vi khuan vao
cac 6ng nghiém chira dich chiét 1a trau khong véi nong do
khac nhau di chuan bi (ndng d6 cudi dat 10° t& bao/ml). U
cac nghiém thtrc & 37°C. Sau 24 gid, hat 100 pl hon dich
trai déu trén cac dia thach chira méi truong thich hop. U cac
dia & 37°C, sau 24 gio dém va ghi nhan sé lugng khuén lac
trén cac dia nghiém thuec.

3. Két qua va ban luan
3.1. Thu nhén cao chiét ld trau khong

Két qua nghién ctru cho thay, ly trich trong dung moi
nude cho hiéu suat thu hdi cao chiét nhidu nhat (12,67%) so
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v6i khi st dung dung mdi ethanol 70 va 96%, lan luot dat
11 va 10,67% (bang 1).

Bang 1. Hiéu suét thu héi cac loai cao chiét.

Cao ghiét Khéi lwgng Khéi lugng Hiéu suit

1a trau khong nguyén liéu (g) cao chiét (g) thu nhén (%)
LT-H,0 10 1,267 12,67
LT-Et70 10 1,100 11,00

LT-Et96 10 1,067 10,67

3.2. Ham lwong phenolic va flavonoid tong trong cao chiét

Polyphenol 14 cac hop chat c6 ngudn gde tu nhién dugc
ching minh c6 kha nang khang 6xy héa hi€u qua. Trong do6,
nhom hop chét flavanoid ¢ sb lwong 16n va duoc nghién
ctru nhidu nhét trong cac hop chat polyphenol. Trong nghién
clru nay, dwa vao dudng chuan gallic acid va quercetin cho
thdy, ham luong phenolic tong trén mau LT-Et96 cao nhét
(386,343 mg GAE/g cao chiét) tiép dén 1a LT-Et70 (382,327
mg GAE/g cao chlet) va thap nhét 1a LT- H,O (67,423 mg
GAE/g cao chiét). Twong tu dbi v6i ham luorng flavonoid
téng, mau LT-Et96 ¢ gia tri (55,073 mg QE/g cao chiét)
cao hon so voi két qua ghi nhan & LT-Et70 (14,863 mg QE/g
cao chiét) va LT-H,0 (5,287 mg QE/g cao chiét) (hinh 1,
bang 2).
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E c
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Hinh 1. Méi twong quan giiva do hap thu va ndng dé acid galic
(A) va quercetin (B).

Bang 2. Ham lwong phenolic va flavonoid téng trong cac mau
cao chiét.

Ham lwong phenolic tong  Ham lugng flavonoid tong

Cao chiét

(mg GAE/g) (mg QE/g)
LT-Et96 386,343 55,073
LT-Et70 382,327 14,863
LT-HO0 67423 5,287

3.3. Kha ning trung hoa géc tw do ABTS*

Khio sat kha nang trung hoa gbc tw do ABTS" 1a mot
trong nhitng phuong phap dé danh gia kha nang khang 6xy
hoa clia cac hoat chét sinh hoc tir chiét xuét thyc vat. Chuén
bi cac day nong do cao chiét 0-80 ug/ml (véi cao chiét trong
ethanol) va 0-130 pg/ml (v6i cao chiét trong nudc). Phin
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tram trc ché duoc dyung duong chuan va tinh gia tri IC,, dua
vao duong chuan. Theo két qua hinh 2, gia tri IC, tren mrflu
LT-H,O dat 74,58 ug/ml cao hon so véi LT-Et70 (47 13 ug/
ml) va LT-Et96 (47 18 pg/ml). Piéu nay chung minh kha
nang trung hoa goc tu do ABTS" ctia mau LT-H,0O kém
hon so v6i hai mau con lai. Két qua cho thay, kha nang
khang 6xy hoa c6 su trong dong v6i ham lugng phenolic va
flavonoid tong trong cac miu cao chiét 14 triu khong duoc
khao sat. Kha ning bit gbc ty do ABTS* ciia mau LT-Et96
dat két qua tot nhét trong ba loai cao chiét.

=

160

Phan tram trung hoa géc tw do ABTS+ (%)
Phan tram trung hoa géc tw do ABTS+ (%)

40 0 80 100 120 140

(A) ==LT-E70  —~LT-E196
Néng dé cao chiét (ug/ml)

=

Néng dé cao chiét (ug/ml)

Hinh 2. Phan tram trung hoa géc tw do ABTS*. (A) Cao chiét
trong ethanol; (B) Cao chiét trong H,0.

3.4. Khd ning khdng vi khudn ciia cao chiét ld trau khong

Budc dau khao sat kha ning khang vi khuin, ndm bénh
ctia cac loai cao chiét bang phuong phap khuéch tan qua
thach cho thay, cao chiét 14 trau khong véi ethanol 96% cho
hiéu qué cao nhat. Két qua dugc thé hién qua ban kinh vong
trc ché vi khuan, nim bénh cao gip 2-6 1an so véi 2 mau cao
chiét ethanol 70% va H,0 (bang 3).

Bang 3. Két qua khang vi khuéan, ném'bénh cuia cac loai cao
chiet khao sat bang phwong phap khuéch tan qua thach.

Cao ghiét Ban kinh vong irc ché vi khuén, nAm bénh (mm)

1a trau

khong C. albicans S. mutans S. pyogenes  C. diphtheriae
LT-H,0 0,33 4,67 3,33 8,33

LT-Et70 3,33 8,67 4,67 10,33

LT-Et96 5,67 8,67 6,67 13,00

Dua trén két qua khao sat hiéu qua khang vi khuén va
nam bénh, cao chiét 14 triu khong v6i dung mdi ethanol
96% dugc chon dé xac dinh néng do diét vi khuan, nam toi
thiéu (MBC, MFC) trén cac tac nhan giy bénh thir nghiém.
Két qua ¢ hinh 3 va bang 4 cho thiy, cao chiét LT-Et96 c6
hiéu qua diét vi khuan tot hon ndm. MFC, MBC la diém
gia tri ma tai d6 ghi nhan kha nang di¢t 99,9% vi khuédn va
nadm bénh [11]. Gié trji MFC, MBC cua cao chiét LT-Et96
ghi nhan dugc trén cac tac nhan C. albicans, S. mutans, S.
pyogenes va C. diphtheriae 1an luot 1a 1000, 500, 500 va
250 pg/ml (hinh 4).
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Hinh 3. Kha nang diét vi khuén va ndm bénh cua cao chiét LT-
Et96 vé&i cac nong do (pg/ml) khac nhau. (A) C. albican; (B) S.
mutans; (C) S. pyogenes; (D) C. diphtheriae.

Bang 4. S6 lwong khuan lac & cac nghiém thirc thtr nghiém
kha nang diét vi khuan va ndm bénh cua cao chiét LT-Et96
theo néng dé.

$6 lrgng khuén lac (cfu)

Nong dd

cao chiét (ppm) C. albicans ~ S. mutans  S. pyogenes C. diphtheriae
Déi chimg - H,0

i 812.000 834.000 987.900 1.067.200
15,625 713.000 688.000 794.000 747.200
31,25 665.000 649.000 786.000 529.600
62,5 385.000 551.000 688.000 472.000
125 341.000 336.000 642.000 270.400
250 283.000 369.000 266.000 82

500 354.000 27 72 0

1000 53 0 0 0

2000 0 0 0 0

DMSO 10% 712.000 736.000 844.000 908.000

%
Z
Z
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0 15,625 31,25 62,5 125 250
Néng dé cao chiét LT-Et96 (ug/ml)
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% S. mutans = S. pyogenes = C. diphtheriae

Hinh 4. Phan tram diét vi khuin, nAm bénh cuta cao chiét LT-
Et96 & cac néng dé khac nhau so véi nghiém thire ddi chirng.

3.5. Ban ludn

Ly trich thu nhén cac hop chét tir thuc vat dang 1 hudng
di tiém nang ung dung trong nganh dugc pham, my pham.
Hiéu qua va ham lugng hoat chat thu nhén duoc phu thude

40



vao nhiéu yéu t6 nhu ngudn nguyén liu, phuong phép ly
trich, dung méi sir dung... Nhiam nang cao hiéu qua thu nhan
hop chét sinh hoc, bén canh viée sir dung cac phuong phap
ly trich truyén thong, nhiéu ky thuat hién dai nhu phuong
phap h trg song siéu am, vi song, chiét siéu téi han... dang
duoc tiép can [6, 7, 12]. Nudc va ethanol 1a hai dung moéi
xanh duoc st dung phd bién hién nay do ching 1a ngudn
tai nguyén tai tao, gia thanh thap, c6 thé phan hiy sinh hoc
va khong gay 6 nhiém méi trudong. Trong nghién ciru nay,
hiéu suit thu nhan cao chiét trong nuoc (12,67%) cao hon
so v6i dung moi ethanol. Hiéu sudt thu nhan hop chat sinh
hoc ciia nude thuong cao hon ethanol do dung méi nude cd
do nhoét thép, suc cang bé mat nho, kha nang hoa tan rong
nén dich chiét thu nhan c6 1in nhiéu tap chit. Tuy nhién,
ethanol thuong dugc st dung phé bién hon dé tach chiét cac
hop chét polyphenol nhd tinh hoa tan ¢6 chon loc va hoat
cht it bi phan huy trong qua trinh c6 dic. Ngoai ra, thanh
phan cac hop chit (dic biét 1a cac hop chit co kha ning
khéng 6xy hdéa manh nhu polyphenol) thu nhan véi dung
moi ethanol cling da dang va phong pht hon so véi nude
hay cac loai dung moi hitu co khac [13, 14]. Trong nghién
ctru nay ciing ghi nhan ham lugng phenolic va flavonoid
téng ctia cao chiét véi ethanol cao hon so voi nude, dic biét
cao chiét véi ethanol 96% cho ham lugng cao nhét (bang 2).
Trong nghién ctru nay, viéc su dung séng si€u am trong qua
trinh ly trich cho ham lugng phenolic va flavonoid téng ciia
cao chiét véi ethanol 96% lan luot dat 382,327 mg GAE/g
cao chiét va 55,073 mg QE/g cao chiét. Két qua nay cao
hon so véi mot s6 nghién ciru khac khi sir dung céc ky thuat
truyén théng dé thu nhan cao chiét. Trong nghién ctru ciia
N.N. Sazwi va cs (2013) [15], thyc hién ly trich hoat chét tur
14 trau khong bang phuong phap ngam chiét ghi nhan ham
luong phenolic tong dat 77,20 mg GAE/g cao chiét va gia
tri IC la 179,50 ug/ml N.H. Arsad va cs (2016) [16] thu
nhén t1nh dau 14 trdu khong béng 2 phuong phap Sohxlet va
chiét siéu toi han cho thiy, tinh dau thu nhan bang phuong
phap chiét siéu toi han cho két qua khang 6xy hoé cao hon.
S.Das vacs (2019) [17] so sanh hiéu qua khang 6xy hoa ctia
cao chiét tir 14 trau khong bang 3 phuomg phap ngam dam,
Soxhlet, hd trg séng siéu am cho thay, cao chiét thu nhén c6
su hd trg ctia song siéu am cho két qua ham luong phenolic
tong cao nht (57,60 mg GAE/g cao chiét) va IC, dat 5,35
pg/ml. Phuong phap st dung song siéu am dugce xem la k¥
thudt trich ly nhanh va hi¢u qua cho qua trinh chiét xuét cac
hop chit sinh hoc tir thuc vat. Phuong phéap nay lam ting ty
1¢ khuéch tan va cho phép dung méi thim nhdp nhanh hon
vao ngudn nguyén liéu. Ngoai ra, ly trich siéu am dugc thuc
hién ¢ nhiét d6 thap cho phép bao ton toan ven hoat tinh
sinh hoc cta céac hoat chat sinh hoc tu nhién, trong khi chiét
xuét & nhiét do cao c6 thé 1am mat téi 70% hoat tinh cta cac
hoat chét nay [18, 19].
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Hiéu qua trung hoa gdc tu do ABTS* twong dong voi
ham luong phenolic va flavonoid tong c6 trong cac mau cao
chiét. Kha nang trung hoa goc tu do ABTS" ciia cao chiét
v6i dung moéi ethanol  cling t6t hon so vé6i chiét trong nudc.
Két qua trung hoa gbc tu do ABTS* cua cao chiét 14 triu
khong kha tét, gia tri IC, cua cao chiét LT-Et70 va LT-Et96
lan luot dat 47,13 va 47 18 pg/ml. C6 nhidu phuong phap
dé danh gia hoat tinh khang 6xy hoa ciia cao chiét thyc vat.
Mbi phuong phap s& cho nhing két qua khac nhau vi sy hién
dién hdn hop thanh phan cac hop chit c6 hoat tinh trong cao
chiét co thé hiéu qua d6i véi phuong phap thir nghiém nay
nhung khong hiéu qua ddi véi phuong phap khac [20]. Gisi
han trong nghién ctru nay, chung t6i chi khao sat kha ning
trung hoa gdc tu do ABTS", diéu nay ciing con han ché va
chua day du co so dé dua ra két luan vé hiéu qua khang 6xy
hoa cua céc loai cao chiét 14 triu khong.

L4 trau khong hién nay duogc st dung phd bién nhu duoc
ligu phong ngua bénh vé rang miéng. Hop chét polyphenol
tir cao chlet 14 trdu khong c6 kha ning e ché mot s6 loai vi
khuan va ndm gdy bénh trong khoang miéng [4, 21]. Trong
nghién ciru nay, cac tdc nhan gay bénh dugc chon khéao sat
thuong xuét hién & khoang miéng, ) hong 1a C. albicans,
S. mutans, S. pyogenes va C. diphtheriae. Cao chiét LT-
Et96 cho két qua khang vi khuén, ndm bénh t6t nhat. Bén
canh phuong phap ly trich, h¢ dung méi st dung cling anh
huéng 16n dén hoat tinh khang vi khuan cua chiét xuét, cao
chiét thuc vat. Mot sb nghién ctru da ching minh ré‘mg, kha
ning khang vi khuan cta cac chiét xuit thuc vat lién quan
dén thanh phan, ham lugng cac hop chit chuyén hoa thu
ca?ip (tecpenoid, flavonoid, tannin, ancaloid, steroid) va mot
s6 hop chét phenolic cing cac dung méi hitu co (ethanol,
methanol...) cho thdy kha ning thu hdi lugng 16n cac hop
chat nay [22-24]. Trong nghién ctru nay, hiéu qua khang vi
khuan, khang ndm bénh cua cac loai cao chiét ciing twong
ddng voi ham luong phenolic va flavonoid tong thu nhan
dugc. Dua vao két qua ghi nhén gia tri ndng do6 tc ché va
diét téi thiéu, cao chiét tir 1a trau khong cho thay hoat tinh
{rc ché va diét vi khuan tSt hon trén ndm C. albicans (bang
3, hinh 4). Trong nghién ctru cua T. Nalina va cs (2007) [21]
cho thiy, hydrochavicol va cac acid béo 1a cac thanh phin
chinh trong cao chiét tir 14 trau khong c6 kha niang khang S.
mutans. Mot sb nghién ctru khac ciing cho thiy, cao chiét 1a
trau khong khang lai S. mutan va C. albican véi gia tri MIC
ghi nhan tir 125 dén 2000 pg/ml [4, 24]. Trong nghién ctru
nay, gia tri MFC va MBC ctia cao chiét LT-Et96 trén cac tac
nhan C. albicans, S. mutans, S. pyogenes va C. diphtheriae
1an luot ghi nhan tai cac ndng d6 1000, 500, 500 va 250 pg/
ml (diét hon 99,9% vi khuan, nam bénh [11]). Tir nhiing két
qué ghi nhan duoc trong nghién ciru nay cho thay, cao chiét
14 triu khong trong ethanol 96% thu nhan bang ky thuat co
hd trg cta séng siéu 4m c6 tiém niang ung dung trong cac
san pham hd tro chim soc ring miéng.

M
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4. Két luan

Trong nghién ctru nay, chung t6i di thu nhan cao chiét
14 trAu khong trong dung méi ethanol va nuéc bang phuong
phap sir dung song siéu am. Két qua cho thiy, cao chiét LT-
Et96 cho ham lugng hoat chét va hoat tinh sinh hoc tot nhat.
Ham lugng phenolic va flavonoid tong lan luot dat 386,34
mg GAE/g cao chiét va 55,07 mg QE/g cao chiét. Kha ning
trc ché 50% gég tu do ABTS* (IC,,)) ghi r}hén’ o n@{ng do
47,18 pg/ml. Nong do diét nam va vi khuan toi thiéu cua
cao chiét tir ethanol 96% trén C. albicans, S. mutans, S.
pyogenes, C. diphtheriae c¢6 gia tri 1an luot 12 1000, 500,
500 va 250 pg/ml. Cac két qua cho thdy, cao chiét 14 trau
khong trong ethanol 96% véi su hd trg ctia song siéu am ¢
tiém ning ing dung trong duoc pham, my pham.
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Nghién ciru anh hwong cia nhiét do dén cau tric, sy khong dong nhat cau tric
va dong hoc cua silica long
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Tém tit:

Trong bai bao nay, cic tac gia sir dung phwong phap mé phéng dong luc hoc phan tir dé khio sit sw thay déi ciu
triic va tinh chat dong hoc trong vat liéu silica 16ng. Cu thé, két qua nghién ciru ham phén bd xuyén tim (HPBXT),
s0 phdi tri, cic dic trung ciia domain va niing lrgng trung binh trén mdt nguyén tir cho thay, silica trai qua 3 viing
cAu tric khac nhau khi nhiét d9 tang tir 2000 dén 6000 K. Trong dé, qua trinh thay doi cAu tric xdy ra manh nhit &
khoang nhié¢t do 4500-5000 K. Thém nira, cAc tac gia da khao sat ham lién két dam cia céc loai nguyén tir linh dong
(NTLB), khong linh dong va ngau nhién. Ket qua khang dinh, nhiét do cang cao thi cAu tric ciaa silica 16ng cang
dong nhit va hién tugng khong dong nhit ciu tric chi xdy ra ¢ nhiét do dudi 3500 K. Cubi cung, nghién ctru chi ra

nguyén tir O trong vat liéu c6 linh dong hon nguyén tir Si.

Tir khéa: domain, ham lién két dam, khong dong nhit, nhiét dj, silica 16ng.

Chi s6 phén loai: 2.5

1. Dat van de

Vit liéu silica c6 nhidu tng dung quan trong trong san
Xudt cap quang, gém k¥ thuat dién tir, gém st gia dung va
dd thuy tinh my nghé. Thém nifa, silica va cac hop chat cta
n6 1a thanh phan cha yéu cua 16p vo trai dat. Vi vay, hiéu
biét chi tiét vé cau triic, cac tinh chat vat 1y dic trung va
co ché dong hoc & mirc nguyén tir ctia cac loai vt li¢u nay
duéi tac dong cua nhiét 4o, ap sut la rat can thiét, gop phén
khong nho trong sy phat trién cong nghé ché tao vat liéu co
c4c tinh chat mong mudn va cung cép thong tin vé cac hoat
dong dia chét cta 16p vo trai dat. Do c6 tam quan trong nhur
vy nén trong cac thap ky gan day vat lidu 6xit nay da thu
htt dugc sy quan tdm nghién ciu cua nhidu nha khoa hoc
trong nudc va trén thé gidi trong ca hai linh vuc nghién ciru
co ban va tmg dung. Mot s6 phuong phéap thuc nghiém dién
hinh nhu nhiéu xa tia X, phé Raman, phé tan xa Rutherfor
(RBS) va phan tich phan ng hat nhan (NRA) da thu dugc
cac thong tin co ban vé silica l1ong [1-5]. Trong cong trinh
[1], nhom tac gia da xac dinh thira sb cdu trac bang phuong
phép nhiéu xa tia X véi cac mau silica & 298, 1873 va 2373
K, két qua cho thiy, thira s6 cdu tric & ca 3 nhiét do nay kha
gidng nhau. Pidu d6 cho thiy su twong tu vé ciu trac cia
silica 16ng va thiy tinh. Khac v6i chat 1ong thong thudng,
silica 16ng gdm c4c khdi tir dién SiO, c6 trat tu gén tuong tu
nhu thay tinh va tinh thé quartz. Tuy nhién, khao sat HPBXT
& nhiét 6 298 va 2373 K [1] cho théy, vi tri dinh dau tién
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cua silica 16ng dich phai so véi thiy tinh tir 1,597 dén 1,626
A. Tuc 1a, d6 dai lién két trung binh Si-O trong silica long
16n hon so véi trong thuy tinh. Ngoai ra, sy bat thuong vé
mat d6 cua silica ciing da dugc phat hién: khi nhi¢t do tang,
mat d6 cua vat liéu khong giam ma ting theo. Diéu nay da
dugc chi ra trong cic nghién ciru thuc nghiém [2, 6]. Cu thé,
trong khoang nhiét do tang tir 1373 dén 1753 K, phat hién
mat do cua silica tang tur 2,201 dén 2,204 g/cm’® [2]. Quy
luat nay cling dugc phat hién ¢ vung nhiét do 1273-1773
K [6]. Nhém tac gia [3] cho réng, hién tuong di thuong
vé mat do nay co nguyén nhan tir sy bé gy lién két Si-
O-Si, dan dén chuyén doi cdu tric tir SiQ4 sang SiO, khi
nhi¢t d§ tang o vung trén nhiét d6 chuyén pha thuy tinh.

Trong vt liéu silica, cac nguyén tir Si va O ludn chuyén
dong khong ngimg, ngay ca khi ¢ trang thai ran. Nguyén tir
Si va O tro nén linh dong hon khi nhiét d¢ silica tang. B9
linh dong cua cac nguyén tir gidm rd rét khi nhiét 46 giam
xudng gan nhiét do chuyén pha thuy tinh véi hé sb khuéch
tan 10"3-10"° cm?¥s. Piéu nay dd dugc biét dén qua cac
nghién ctu thuc nghiém [4, 5, 7]. Dya trén mbi lién hé gitta
nang lugng va sy khuéch tan, nhom nghién ctru [5] dd xac
dinh dugc hé s6 khuéch tan cua silicon 16ng ¢& 10 cm?s.
Nhom nghién ctru [7] da tinh todn hé sé khuéch tan cua
silicon trong dai nhi¢t do 1673-1873 K voi silica dugc tao ra
dang epitaxy c6 do day h, thong qua do dich chuyén X, cua
nguyén tir trén mot truc trong khoang thoi gian nhat dinh
(x, =2+Dt , x=0,5-5 gid) c6 gia tri khoang 1073-101¢
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Abstract:

The authors performed a molecular dynamics simulation
to survey the structural and dynamic transition in liquid
silica. In detail, research results on the radial distribution
function, the coordination number, the characteristics
of the domain and average energy per atom showed
that silica undergoes three different structural regions
when the temperature increases from 2000 to 6000 K.
The structural transition occurred most strongly at the
temperature range of 4500-5000 K. Furthermore, the
authors investigated the cluster function of sets of mobile,
immobile and random atoms. The results confirmed that
the higher the temperature, the more homogeneous the
structure of liquid silica and the structural heterogeneity
occurs at a temperature below 3500 K. Finally, the results
indicated that O atoms are more mobile than Si atoms.

Keywords: cluster function, domain, heterogeneity, liquid
silica, temperature.

Classification number: 2.5

cm?¥s. Trong dai nhiét do thap khoang 1323-1523 K, F.
Béjina va cs (1996) [4] di xac dinh hé sé khuéch tan cua
silicon 1a 10-1%-10"'% cm?/s.

Anh huéng ctia nhiét do dén cdu truc silica 1ong ciing da
dugce mo ta trong mot s6 nghién ctru md phong. Chang han,
cac cong trinh [8-10] da khing dinh, ty phin cac khuyét tat
tang 1én khi ting nhiét 4o ¢ ving ap suit thip (ty phan Si va
O khuyét tat tang dén trén 15% trong dai nhiét ¢ 2100-6100
K), su thay ddi nay 14 rat it & ving 4p suit cao. Nghién ciru
[9, 11] khang dinh, phan b kich thudc vong van c6 dinh
v6i vong gdm 6 nguyén tir Si, tuy nhién dudng cong phan
b6 mo rong khi ting nhiét d9. Nhom cac tac gia trong cong
trinh [8, 9] da chi ra hién twong mat do thay doi bat thudng
trong silica 16ng, cu thé 1a mat do ting theo nhiét do 1én dén
trén 2,3 g/cm?® ¢ 4800-4900 K. Ngoai ra, anh hudng cta
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nhiét d6 dén qua trinh khuéch tan ciing dugc khao sat. Trong
khoang nhiét d6 1600-6000 K, hé sé khuéch tan duoc tim
thdy khoang 1073 dén 10 cm?s [8-10, 12, 13]; khi 4p suét
tang thi hé sé khuéch tan cua silica thay ddi bat thuong &
vung nhiét d6 khoang 2100-4000 K [10, 13-15]. Tuy nhién,
theo hiéu biét ctia chung t6i, cac két qua nghién ctru vé anh
hudng cta nhiét do dén ciu tric, su khong déng nhét cdu
trac va dong hoc cua silica 16ng con nhidu van dé chua rd
rang. Ching han, khi nhiét d6 ting thi thé tich voronoi ciia
cac nguyén tu Si, O va cac domain Dx véi x=4, 5, 6 hodc
DB (domain boundary) thay doi nhu thé nao? Hién tugng
khong dong nhét ciu tric cia silica long xay ra trong viing
nhiét d6 nao? Muc do linh dong cua cac nguyén tu O va
Si trong silica 10ng nhu thé nao... Phuong phap mé phong
dong luc hoc phén tir [ mot cach hiéu qua dé giai quyét cac
van dé trén vi no cho phép tinh toan mot sé dic trung cia
ting nguyén tir riéng 1¢ hodc timg don vi ciu trac (BVCT),
tir d6 co thé nghién ctru su thay ddi cau triic va tinh chat
dong hoc cua vat li¢u & cép do nguyén tu.

Tu nhiing phan tich néu trén, chiing t6i da thuc hién
dé tai nghién ctru “Mo phong sy bién doi cau triic va tinh
chét dong hoc trong cac vat ligu GeO,, SiO,, TiO,, AL,O, va
Al0,-28i0, theo nhi¢t d§ va ap suat”.

Phuong phap tinh todn

Trong bai bao nay, mé hinh silica gdm 3000 nguyén tir
véi diéu kién bién tudn hoan duge xdy dyng & cac nhiét do
2000, 2500, 3000, 3500, 4000, 4500, 5000, 5500 va 6000.
Mt trong céc thé thong dung vai tinh toan don gian, mo ta
tdt cdu triic va cac tinh chét vat 1y cua silica & ca trang thai
1ong va ran 1a thé tuong tac cap BKS do [16] d& xuit. Biéu
thirc cua thé BKS c¢6 dang nhu sau:

2 Cij
Uz/(z/) 9.9, — " + A, exp( ) r_6
ij J

trong d6: i va j 1a loai nguyén tir; r, 1a khoang cach gitra
hai nguyén tir thir i va j; ¢, va q; la dlen tlch cua cac nguyén
trthirivaj; A, B;va C lacac hang s6 thé BKS dugc xéac
dinh boi sy t01 u’u hoa cac thong s6 trong md phong sao
cho két qua tinh toan phu hop t6t voi thuc nghiém; exp la
thyc nghiém. Gi4 tri cic hing sb thé tuong tmg véi cac cip
nguyén tir Si-O, O-O va Si-Si dugc liét ké ¢ bang 1.

Bang 1. Cac thong sé trong thé twong tac BKS.

Cip A, (V) B, A" C, eV A%) Dién tich (e)
0-0 1388,773 2,760 175,000 q,=-1.2
Si-O 18003,757 4,873 33,538 q=+2.4
Si-Si 0,0 0,0 0,0

aa



Mo hinh thé BKS duge dé xudt nam 1990, sau d6 da
duoc sir dung dé xay dung cac mo hinh silica long [12, 13,
15, 17, 18]. Cc tinh toan vi cu trac cau nhu HPBXT, phan
b s6 phdi tri, mat do, do dai cac cap lién két va goc lién két
cho két qua phu hop tdt v6i thyc nghiém.

Trong bai bao nay, ching t61 str dung cac ky thuat phan
tich cdu tric tinh toan nhu: HPBXT, ty 1& cac DVCT, s6
phdi tri, nang luong trung binh trén mot nguyén tir; ty 18
s6 luong nguyén tir trong cac domain; thé tich voronoi cua
cac nguyén tir Si, O va cac domain; phan bd dam cua cac
NTLD, nguyén tir khong linh dong (NTKLD) va nguyén tur
ngau nhién (NTNN). Thém nita, dong hoc cua silica l1ong
dugc phan tich dya trén d6 dich chuyén binh phuong trung
binh ctia nguyén tir Si va O vao thoi gian mé phdéng. Tu do,
nhom nghién ctru dua ra cac thong tin lién quan téi sy thay
dbi cdu tric va dong hoc trong vat liéu silica long khi nhiét
do thay doi. Pé xac dinh cac dai lugng nay, gia tri ctia ban
kinh ngét duoc sir dung la r,,=2,3 A, 1a vi tri cyc tiéu thu
nhat sau dinh cyc dai dau tién trong HPBXT doi véi cap Si-
O. Trong khodng nhi¢t do dugc khao sat, mang SiO, dugc
hinh thanh tir cac BVCT SiO, (x=4, 5, 6) va OSI (y 2, 3).
Céc DVCT khéc chiém ty phan nhd va khong xet toi o day,
lién két Si-O dugc hinh thanh boi Si va O trong khoang
cach nho hon so voir, . Céu trac mang Si-O bao gdm cic
nguyén tir dugc két ndi v6i nhau thong qua lién két Si-O.
Céc nguyén tir Si trong vat liéu dugc phan loai thanh Si,
Si,, Si, va Si_, trong do6 Si,, Si, Si, c6 $6 phéi tri 1an luot
la4,5va6,Si, laSivoi x<4 hodc x>6. Tuong tu, ky hi¢u
0,, O, lan lugt la cac nguyén tir O c6 so phai tri la 2 va 3.
Cac nguyen ta O cling dugc phan loai thanh O, vao, véi
O_ lién két voi cac nguyén tir Si_co x gibdng nhau O, hen
ket voi cac nguyén tur Si cd x khac nhau. Khi do, domaln
Dx bao gém cac nguyén tir O, vanguyeén tir Si_lién két voi
nhau, vung khong gian cia domain Dx la khong gian dugc
xép chit bai cac da dién voronoi cua nguyén tir O, vaSi
thuﬁc domain d6. Vung bién DB cua domain D_ chu yéu
gdm cic nguyén tlr O, Tuong tu nhu mang con Sl O, cac
nguyén tir ciia mién Dx duogc két nbi v6i nhau bang lién két
Si-O. Tét ca cac nguyén tir duge phan loai thanh D4, D5,
D6 va BD. Nguyén tir Dx (x=4, 5 va 6) thudc vé cac mién
Dx, trong khi céc nguyén tir BD 1a O ,va Si, . Thé tich da
dién Voronoi dugc xac dinh bang cach chén mot mang tinh
thé don gian, vai kich thudc bang kich thudc hop mo phong
(£, va téng sé nut 1a m xm_>m_.Gia tri cua m  phu thudc
vao kich thuéc hop mé phong, hang sb mang va phai dam
bao do chinh xac cao trong tinh toan thé tich cac da dién
Voronoi, cling nhu ddm bao thoi gian, kha nang tinh toan
ciia hé théng mdy tinh. Khi gia tri m_=221 thi tong thé tich
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cac da dién Voronoi ctia nguyén tir Si va nguyén tr O trong
mo hinh gan dung bang thé tich hop mo phong va phu hop
véi thoi gian tinh toan, cling nhu kha nang tinh toan cta hé
thdng may tinh. Thé tich voronoi ctia nguyén tir thir i dugc
xac dinh bang cong thirc sau:

mV

YT sb
Vi —
m

se
trong d6: ¥, 1a thé tich hop md phong, V=1 % [ 1a kich
thudc hop mo6 phong; m, 1a s6 nut gan véi nguyén tir thi i
hon cac nat khac; m 1a s6 nut tinh theo mot chidu cua mang
1ap phwong chén vao. Thé tich chiém boi cac mién Dx va
mién DB duoc tinh tir thé tich v.

3. Két qua va ban luan

3.1. Sw thay doi cau tricc ciia silica long khi nhigt dp
tang

Bang 2. Cac dac trwng cAu tric cla SiO, Iéng.

T(K) 2000 2600 3000 3500 4000 4500 5000 5500 6000 [Tl'“-;;“gh'?“‘
o A A4 405 400 410 413 413 AL 408 385400
o 200 200 203 204 205 206 206 205 204 200
rod) 32300 3000 312 3100 3100 310 310 312 308302
ro) 160 L6 160 160 160 160 160 L60 160 160-L63
ro) 260 26 260 258 260 260 258 25 26 263265
g 3% 34 305 276 264 248 28 218 2l

%o 1274 1085 993 866 817 6l 678 647 626

» 33029 283 257 249 236 219 211 205

Si0,(%4) 971 959 938 892 839 89 45 709 693

Sio, (%) 28 4 58 100 131 140 175 191 193

S0, (%) O 01 04 07 30 041 080 100 114

OSi,(%) 984 972 92 924 902 89 86 83 B3

0Si, (%) L6 28 38 76 938 121 174 167 217

Ghi chu: z, 1a sb phdi tri; r,va g, 1a vi tri va do cao dinh thtr nhat cda
HPBXT g,(); SiO, (%, x=4, 5, oth) va OSi (%, y=2, oth) twong tngla ty
1€ BVCT co bén SiO, SiO,, SiO,, (BVCT trong né chiva nguyén t& Si cé
s6 phbi tri nho hon 4 hogc I6n hon 5) va ty 1€ DVCT co ban OSi,, OSi
(BVCT trong né chira nguyén t&r O c6 sb phdi tri khac 2).

Két qua bang 2 cho théy, cac dic trung cAu tric ctua SiO,
long thong qua phan tich HPBXT, s phdi tri, ty phan cac
bVCT SiO, va OSiy. Khi nhi¢t do tang thi vi tri cuc dai thu
nhat cac HPBXT va s6 phoi tri thay d6i khong dang ké. Tuy
nhién, d6 cao cuc dai tha nhit déu giam. Ty 1¢ cac BVCT
SiO, va OSi, giam, trong khi ty 1& SiO, (x#4) va OSi_ (y#2)
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silica 1ong ton tai 3 ving cau triic. Thém nita, trong khoang
4500-5000 K, ning luong <E> thay d6i dang ké so voi cac
khoang nhiét d6 khac. Piéu nay cho thay, dy l1a khoang
nhiét do hé xay ra qua trinh chuyén ddi cAu trac manh nhat.

Thém nta, thong tin chi tiét vé su chuyén ddi céu trac
trong silica 1ong khi nhiét do thay doi dugc phén tich thong
qua thé tich cac domain Dx (x=4,5,6),D , vaty ¢ sb !uc_mg
nguyeén tu trong cidc domain ¢ cac vung nhiét do. Két qua
thé hién trong hinh 2 va 3, twong ty nhu phén tich trén hinh
1, thé tich domain Vi Vs Vaty phﬁr} s6 luong nguyén tu
trong cac domain f_,, f . cling cho thdy, 3 ving céu tric I,
II, IIT c6 cac dac trung khac nhau va trong khoang 4500-
5000 K duong cong ciing trd nén ddc hon, diéu nay mot lan
nira khing dinh trong khoang nhiét d6 nay hé chuyén dbi
cAu trac manh nhét. Trong vung I, khi nhiét do tang thi thé
tich domain va ty phan nguyén tir trong domain D4 giam,
DB ting, D5 tang it hon DB, con D6 tang rat it; & ving I,
khi nhiét do ting thi thé tich domain va ty phin nguyén tir
trong domain D4 gidam manh hon vung I, DB va DS ting
nhanh hon ving I, D5 ting it hon DB va D6 tang rét it; thé
tich domain va ty phan nguyén tir trong cic domain ¢ viing
I thay ddi theo nhiét d¢ tuong tu nhu ving .

T T T
4000 5000 6000

TK)

T T
2000 3000

Hinh 2. Sw phu thudc cua thé tict ()  ai domain vao nhiét dé.

0,94

0.6
@ 34
>
(-

004

2000 3000 4000 5000 6000
T(K)

Hinh 3. Sw phu thudc cua ty 1é T(K) 'ng nguyén tir trong cac
domain vao nhiét do.

Hinh 1 biéu din ning luong trung binh trén mot nguyén
tir & cac nhiét do khac nhau. Nhu théy trén hinh, khi nhiét
do tang, ton tai 3 vung nhiét do I (2000-3000 K), 1T (3500-
4500 K) va II (5000-6000 K) ma nang lwgng trung binh
trén nguyén tir trong cic ving ndy tang tuyén tinh theo nhiét
d6. Pidu nay cho thiy, trong khoang nhiét do 2000-6000 K,
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Hinh 4. Phan bé thé tich voron V, (A% nguyén tir Si va O & cac
nhiét dé.
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Hinh 6. Ham lién két dam cac loai nguyén tir & cac nhiét do.
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Bén canh do, hai duong cong V| va f nhin chung la
dong dang voi nhau. Ma thé tich ctia mdt domain phu thude
vao hai yéu t6 1a s6 luong nguyén tir trong domain va thé
tich voronoi cia mgt nguyén tir trong domain d6. Nhu vay,
su thay ddi thé tich ctia cac domain trong truong hop nay
chu yéu do su thay d6i cta s luong nguyén tir trong domain,
con thé tich voronoi ctia mdi nguyén tir trong domain thay
d6i khong dang ké. Dé 1am 16 diéu nay, nhom nghién ciru
da khao sat phan bd thé tich voronoi ctia cac nguyén tir Si
va O ¢ cac nhi¢t do khac nhau trong khoang 2000-6000 K.
Két qua biéu dién ¢ hinh 4 cho thay, khi nhiét do ting phan
b thé tich voronoi ciia nguyén tir Si va O déu c6 do cao ciia
dinh giam va do rong tang, diéu nay ciing chi ra trong hé c6
su chuyén ddi céu trac. Thé tich ctia nguyén tir O thay doi
rat it theo nhiét do, trong khi thé tich ctia nguyén tir Si thay
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d6i nhidu hon (ham phéan b dich chuyén dan sang phai khi
nhiét do tang).

Céc két luan nay dugc thé hién rd rang hon trong hinh
5. Khi nhiét d¢ tang tir 2000 1én 6000 K thi thé tich voronoi
trung binh ctia mét nguyén td¢ O gidm nhe tir 15,64 dén
14,97 A3, con thé tich voronoi trung binh ctia mot nguyén
tir Si tang tir 7,67 dén 8,97 A3, Nhung s lugng nguyén tir
Si trong hé 16n gép d6i s6 lwong nguyén tir O, do do, tong
thé tich cua hé van tang khi nhiét do tang. Thém nira, két
qua chi ra trong hinh 5 twong tu nhu hinh 1-3, trong khoang
4500-5000 K thé tich voronoi ciia mot nguyén tir Si ting
dang ké hon so v6i cac nhiét d6 khac, diéu nay chimg minh
day la khoang nhiét do trong hé xay ra qua trinh chuyén doi
cAu trac manh nht.

3.2. Hién twong khong dong nhit ciu triic trong silica
long khi nhiét dj ting

Hinh 6 bi¢u dién ham lién két dam F,_ (r, t) & cdc nhigt
d6 khac nhau. Nhu da thay, ¢ du(gri 3500 K ham F,_ (r, t)
cho céac tap hop NTLD (duong d6 thi mau den), NTKLD
(duong @6 thi mau do) va NTNN (duong dd thi mau xanh)
rat khac nhau. Tirc 14, dudi 3500 K, cac DPVCT SiO, hodc
cac mién Dx dugc phan bd khong dong nhat trong khong
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gian md phong. O nhiét do trén 3500 K, cic ham nay tién
lai gan nhau hon. Tai 6000 K, 3 duong d6 thi gdn nhu tring
nhau cho thiy su phan bé trong khong gian cua cac don vi
SiO_ hodc cac mién Dx 14 dong nhét hon. Pidu nay 1a do cac
nguyén tir siap xép lai manh m& hon & trén 3500 K so véi
duéi 3500 K. Diéu d6 ciing ¢ nghia la sy khong dong nhat
cAu truc trong silica 16ng chi xay ra & nhiét d6 dudi 3500 K.

3.3. Dong hoc trong silica long khi nhiét dj ting

DO thi biéu dién mdi quan hé gitra dd dich chuyén binh
phuong trung binh (<r?(t)>) cua nguyén tir Si va nguyén tu
trong h¢ SiO, long theo thoi gian t (budc mod phong) duqc
thé hién ¢ hinh 7. K&t qua cho thay, cac duong cong bicu
dién <r’(t)> clia ca nguyén tir Si va O trong khoang nhiét
d6 khao sat déu c6 chung 4 dac diém sau: thir nhat, tai mot
nhi¢t d§, mac du co6 sy thang giang nhung nhin chung do
dich chuyén binh phuong trung binh ctia nguyén tir Si va O
tang theo thoi gian mot cach tuyén tinh. Néu xem do dich
chuyén binh phuong trung binh <r3(t)> phu thudc vao thoi
gian bang mot ham tuyén tinh <r?(t)>=at+b thi gia trj ctia hé
sO goc a chinh 1a hé s6 tu khuéch tan. Thir hai, trong timg
vung nhiét d6 2000-3000, 3500-4500 va 5000-6000 K cac
duong dd thi & gan nhau hon va c¢6 d6 doc khac nhau khong
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Hinh 7. Sw phu thudc dé dich chuyén binh phwong trung binh ctia nguyén tir Si va O vao thei gian mé phéng & cac nhiét do.
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nhiéu. O cac khoang nhiét d6 khac nhau thi cac dudng tach
xa nhau va do ddc khac nhau déang ké. Ching han, duong
biéu dién <r2(t)> & 3000 va 3500 K; 4500 va 5000 K tach
xa nhau va c¢6 d6 déc khac nhau nhiéu. Su tich nhau cua
cac duong cong trén twong Ung véi 3 ving cau tric khac
nhau trong ba vung nhiét d6 I, II va III, két qua nay phu
hop voi hinh 1-3. Thir ba, trong cung mdt khoang thoi gian,
khi nhiét do tang thi nguyén tir chuyén dong cang nhanh
hon va do d6 d6 dich chuyén binh phuong trung binh tang.
Thu tu, 6 cung mot nhiét do, trong cung mot khoang thoi
gian, so véi nguyén tir Si thi nguyén tir O c6 d6 dich chuyén
binh phuong trung binh 16n hon, nghia 1a nguyén tir O trong
vat liéu co tinh linh dong hon nguyén tir Si. Piéu nay dugc
giai thich bdi nguyén tir O nhe hon va c6 ban kinh nho hon
nguyén tur Si.

4. Két luan

Qué trinh chuyén d6i cu truc, tinh chat khong dong nhat
céu triic va dong hoc trong silica 16ng & cac nhiét do trong
khoang 2000-6000 K di dugc chung t6i nghién ctru bang
phuong phap mo phong dong luc hoc phan tir. Cac két qua
phan tich chi ra:

i/ Silica long ton tai 3 ving ciu trac khac nhau twong
ung vai 3 vung nhiét do 1a 1 (2000-3000 K), 1T (3500-4500
K) va IIT (5000-6000 K). Anh hudng cta nhiét do dén cac
dic trung ciia mdi nguyén tir (nang luong trung binh, thé
tich voronoi, do dich chuyén binh phuong trung binh) va
mdi domain (thé tich voronoi, ty 1& s6 nguyén tir) trong 3
vung do 1a khac nhau. O khoang nhiét d6 4500-5000 K thi
su chuyén ddi cAu trac cua vat lidu nay la manh nhat.

i/ O dudi 3500 K, silica long thé hién dong hoc khong
déng nhéat manh, cu thé trong hé ton tai ving mat do thép
va vung mat dg cao. Trai lai trén 3500 K, silica thé hién ciu
trac dong nhét. Didu nay dugc giai thich nhu sau: ¢ nhiét do
cao nguyén tu Si, O c¢6 dong nang 16m va do do do linh dong
ctia chung cao hon khi chung ¢ nhiét do thap.

iii/ Trong silica long, nguyén tur O linh dong hon nguyén ti Si.
LO1 CAM ON

Nghién ctu dugc tai trg boi Chuong trinh nghién cuu
khoa hoc va cong nghé Truong Pai hoc Su pham, Pai hoc
Thai Nguyén thong qua dé tai ma sb CS.2021.17. Cac tac
gia xin chan thanh cam on.
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Nghién ctru ché tao cam bién khi ¢ nhiét do phong
trén co so vat liéu polypyrrole
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Tom tit:

Bal bao trinh bay Kkét qua nghién ciru t6ng hop polypyrrole (PPy) bién tinh Dodecylbenzen sulfonic axit (DBSA) co
céu tric nano dinh huéng lrng dung cho cim bién khi NH, hoat dong ¢ nhi¢t d§ phong Két qua phén tich cu tric
hinh thai bé mat va thanh phan héa hgc ciia mang PPy d1r0'c nghién ciru lin lwgt bang kinh hién vi dién tir quét phan
gidi cao (FE-SEM), pho hdng ngoai bién ddi Fourier (FT-IR) va UV-Vis. San phim thu dwgc bing phuong phap dién
hoéa véi mang PPy ¢6 cau triic nano, d9 din ciia mang PPy phu thuge vao nong dé chét bién tinh DBSA. Cac két qua
thu dugc chirng minh rang, vat liéu nano PPy la nhirng doi twong day tiém niang ung dung lam I6p vit liéu nhay cho

cim bién khi.
Tir khéa: cam bién Khi, nhiét do phong, polypyrrole.
Chi s6 phén logi: 2.5

1. Dét van dé

Cung v6i sy phat trién kinh té nhanh chéng thi moi
truong tu nhién, méi truong sdng dang bi 6 nhiém ning
né do cac hoat dong cong nghiép va phwong tién co gioi
gdy ra ngay cang tang. Vi vay, viéc phén tich, danh gia va
phat hién céc khi thai doc hai & ndng do rat thap, chinh xac,
nhanh tryc tiép tai cac khu cong nghiép 1a mot yéu cau dat
ra cho cac nha khoa hoc, cling nhu cac cong ty c6 xa khi
thai doc hai, cac nha quan 1y méi truong [1-3]. Pé giam
thiéu dugc 6 nhim méi trudng khong khi, trude hét phai
giam sat, do luong va danh gia mic d6 6 nhiém. Piéu nay
dan dén can phai co6 cac loai vat liéu nhay voi cac tac nhan
gy 0 nhidm [1, 4-7]. Pay la mot cong viée hét sirc quan
trong, can thiét dé thiic dy sy phat trién cong nghé kiém tra
danh gia moi truong séng va lam viéc 1én mot tam cao mdi,
phu hop véi thyc tién cua Viét Nam. Yéu cau d6 da thu hut
dugc mdt luong khé 16n cac nha khoa hoc nghién ctru vé
vat liéu nanocomposite nho sy Kkét hop cta cac chét xuc tac
v6i polyme dé taora nhiing déc tinh uu viét nhu do dan cao,
dién tich bé mit riéng 16n lam ting kha ning tmg dung cta
loai vat liéu nay [2, 3, 5, 7-14].

Nhom nghién ctru cua S. Abdulla va cs (2015) [8] da
tong hop PANi/Au bang phuong phap trung horp hoa hoc,
tiém nang Ung dung nang cao hi¢u suat cam bién khi NH,
trong khoang 1-5 ppm v6i d6 nhay cao 58,2%, thoi gian h01
dap 48 s, thoi gian hoi phuc 58 s § nong d6 1 ppm. Viéce phat
trién cac phuong phap ché tao vat liéu nano theo hudéng don
g1an coy nghla hét strc quan trong, gitip cac nha nghlen clru
hiéu duoc ciu triic dién dong luc electron, tinh chét héa - 1y
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cua loai vat liéu nay. Pong thoi, thiic day cac nghién ciru
dinh huéng tmg dung cta loai vat liéu cdu trac nano nhd
vao nhiing tinh chét uu viét cia nd vé mit vat 1y, hoa hoc va
quang hoc. Vi dién tich bé mat riéng rat16n, cac cau tric dién
tr cia chiing dé bi thay doi do hiéu ung kich thude [15- 18].
V6i phuong phap dién hoa da ché tao dugc vat liéu lai cau
trac nano, diéu quan trong la dwa ra quy trinh 6 6n dinh, c6 do
lap lai cao, véi s lugng du 16n, diéu khién duoc hinh thai
va kich thude mong mubn [15].

2. Viat liéu va phuong phap nghién ciu

2.1. Cic thiét bi chinh: h¢ dién hoa AutoLab PGS302
(Metrohm AutoLab, Ha Lan) dé tong hop mang vat liéu
nano PPy. May do dién tro Keithley 6487 va phan mém
VEE Pro doc va ghi gia tri dién tré to may Keithley 6487,
hé nay ding dé khao sat dic tinh nhay khi.

2.2. Héa chit: pyrrole 98% cua Hing Merck (D),
DBSA 99,5%, Axeton 99,5%, khi N, 99,9%, khi chuan NH,
¢06 do sach 99,99% duogc mua tir Cong ty Air Liquide Group
(Singapore).

2.3. Téng hop vit liéu nhay khi: vat liéu nhay khi duoc
sir dung 14 mang vat liéu nano PPy bién tinh DBSA. Dién
cuc su dung dé ché tao cam bién 1a vi dién cuc Pt trén dé Si/
SiO, ¢ cau tao kiéu rang luge dugc ché tao bang cong nghé
vi dlen tir truyén thong. Mang vt liéu nano PPy duoc phu
én vi dién cyc ma chung t6i thuong st dung dé ché tao vat
liéu nhay khi c6 kich thudc nanomet la phuong phap dién
hoa cyclic voltammetry trong dung dich HCIO, va duoc
bién tinh bang DBSA & cac diéu kién khac nhau khoang
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Abstract:

This paper presents the results of synthesising
polypyrrole (PPy) modified Dodecylbenzene sulfonic acid
(DBSA) with nanostructures oriented to applications
for NH, gas sensors operating at room temperature.
The outcomes of surface morphology and chemical
composition structure analysis of PPy film were studied
by field-emission scanning electron microscopy (FE-
SEM), fourier-transform infrared spectroscopy (FT-
IR), and ultraviolet-visible spectroscopy (UV-Vis). The
products were obtained by electrochemical method with
the nanostructured PPy film, the conductivity of the PPy
film depends on the concentration of DBSA denaturant.
The experimental results showed that these PPy films
have a great potential application as a new sensitive
layer for gas sensors.
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quét 0,2+1,0 V; sb vong quét la 10; tbc do quét 0,05 V/s.
Trong qua trinh di¢n hod Iudn syc khi N, dé dudi khi 0,
trong dung dich dién ly 1a tdc nhan gay ra phan ung phu 6xy
hod khéng mong muén ddi véi pyrrole. San pham sau khi
tao thanh mau den bam chic 1én vi dién cuc Pt duge rira sach
bang nude cat 2 1an, rira aceton, siy khd & nhiét do phong.
Pé kiém tra thanh phﬁn, cac lién két hoa hoc, chung t61 su
dung FT-IR, UV-Vis va FE-SEM dé kiém tra hinh thai bé
mat cia mang vat liéu nano PPy.

3. Két qua va ban luan
3.1. Hinh thdi bé mdt ciia vit liéu PPy

Hinh thai bé mit mang phu thudc vao diéu kién tong hop
va ban chat ciia chat pha tap. Hinh 1A cho thdy, mang khong
bién tinh ¢6 cau trac khong dong déu, kich thudc cac cum
khong déu, c& vai trim nanomet dén hang nghin nanomet.
Khi bién tinh véi DBSA (hinh 1B) mang thu duoc dong déu
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hon, ciu tric Xép dang so1i, co chiéu sau, kich thugc nhod
hon, ¢& vai trim nanomet. Cau truc kiéu nay cho mot bé
mat riéng rat 16n. V§i ciu trac vo dinh hinh, sy sép xép va
lién két giita cac phan tir va mach dai phan tir khong chat
ché. Piéu nay lam ting kha ning hip phu/giai hap phu khi
& nhitng diéu kién dang nhiét nhét dinh. Kha ning hap phu/
giai hp phy, tinh nhay khi ciing phu thudc vao thanh phan
chat pha tap, yéu t6 1am thay ddi cau trac bé mit cia vat
lidu [5]. Céu triic nay dang dugc quan tim nghién ctru va rat
thich hop trong tmg dung phat trién cac cam bién khi hoat
dong o nhiét d6 phong.

Hinh 1. Anh SEM cta PPY (A), PPy/DBSA (B).

3.2. Ddc trung ciu triic dién tir ciia mang vt ligu PPy

Trén hinh 2 14 ddc trung phd hong ngoai FT-IR ctia PPy
chua dugc bién tinh (hinh 2A) va di dugce bién tinh DBSA
(hinh 2B). Két qua chi ra cc dinh hip thy tai 1586 va 1575
cm! dic trung lién két cho nhom C=C trong di vong pyrrole
[16, 17]. Cac dinh hip thu tai 1481 va 1493 cm dic trung
lién két C-C gitra cac vong pyrrole. Hinh 2B ¢6 dai hap thu
manh tai dinh 3450 cm™ dic trung cho lién két N-H [5].
Dic trung cho lién két C-N trong vong pyrrole tai cac dinh
1174 va 1169 cm™. Mit khac, trén hinh 2B do kha niang
hap thu manh hon c6 thé & day con bi anh huong ctia nhém
C,H,.-SO,, do nhom nay cling hap thu tai cac dinh trén.
Dic trung cho lién két N-H tai cac dinh 1095 va 1068 cm
!, ngoai ra trén hinh 2B nhéan théy, dinh hép thu manh hon
han c6 thé do anh huéng ciia nhém SO,". bic trung cho lién
két C-H trong vong pyrrole 1a cac dinh hap thu 913 va 898
cml. Pac trung cho dao dong cua vong pyrrole 1a cac dinh
1357 va 1330 emr'. Khi c6 chit bién tinh DBSA c¢6 su anh
huong toi sy dich dinh hap thu caa polypyrrole theo hudng
manh 1én. Pinh hap thu dic trung cho lién két C-H trong
vong benzen ciing xuit hién ¢ dinh 745, 783 va 724 cm’!
[16, 17]. Qua phé FT-IR nhan théy, dac trung cua cadc nhom
lién két va su dich chuyén cua cac dinh phé cho thiy su anh
huong ctia ham luong chat bién tinh. Qua trinh polyme hoa
va bién tinh polypyrrole di duoc thyc hién vi trong phd ciia
cac polypyrrole duge bién tinh xuét hién cac nhom chirc
-SO, va R-SO;.

o1



memssmmmmm Khoa hoc Ky thuat va Céng nghé

115

110

105 =

] )
o
100 )

Bo truyen qua (%)

T T T T T
4000 3500 3000 2500 2000 1500 1000 500

Bude song (cm ™)
Hinh 2. Phé FT-IR cua PPy (A) va PPy/DBSA (B).

bé nghién ctru 4nh hudng cua chat pha tap DBSA dén
tinh chit cia mang PPy, UV-Vis (hinh 3) duoc quan sat
trong ving tir 200 dén 800 nm. Quan hé cudng do hip thu
trong phé thu duoc khac nhau thé hién & d0 manh yéu cla
dinh phd dwoc hip thu. Cac dinh phd hap thy dic trung cho
cac dang oligome c6 chiéu dai khac nhau va céc trang thai
polaron va bipolaron hinh thanh trong qua trinh 6xy hoa PPy
v6i chit bién tinh DBSA. Két qua trén hinh 3 ciing chi ra
dinh phd hép thu trang thai polaron ctia PPy tai 633 nm, khi
bién tinh voi DBSA xuat hién tai 604, 631 va 672 nm. O PPy
xudt hién 2 dinh phd tu r rét tai 780 va 796 nm, khi bién tinh
v6i DBSA xuét hién 3 dinh phd ti trung binh tai 748, 772
va 798 nm [1, 3, 6]. Dic biét, dinh phd hap thu dang polaron
va bipolaron ¢6 d6 dich chuyén budc song ting dan, do do
nang luong giam dan theo tht tu d6, d6 linh dong bipolaron
tang dan va do d6 do dan dién ctia PPy khi dwoc bién tinh
v6i DBSA s€ cao hon.

0,9
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Hinh 3. Phé UV-Vis ctia PPy (A), PPy/DBSA (B).
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3.3. Phén tich nhi¢t TGA cua vdt liéu PPy

Két qua phan tich nhiét TGA trén hinh 4 cho théy,
PPy phan huy qua mét giai doan chinh, bit dau ¢ nhiét do
150°C khdi luong PPy suy giam 75% nhung khi bién tinh
v6i DBSA thi khdi luong chua suy giam. Khéi luong PPy
bién tinh véi DBSA bit dau suy giam ¢ nhiét do 275 dén
520°C, khoi lugng giam 48%, khi d6 PPy giam dén 78%.
Qua trinh mét cac phan tir nude bén trong ddi voi PPy tir 50
dén 200°C, trong khi bién tinh véi DBSA dén 550°C. Tir két
qua TGA cho thiy, néu PPy dugc bién tinh DBSA sé& cho d6
bén nhiét cao hon, do d6 s& cho dd on dinh cta cam bién khi
duoc tot hon.
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Hinh 4. Phan tich nhiét TGA cua PPy (A), PPy/DBSA (B).

3.4. Khdo sdt tinh chit nhay khi NH, ¢ nhi¢t dp phong
ciia vt liéu PPy

Su c6 mét cua khi NH, da lam thay d6i dién tro ctia cam
bién trén co sé mang nano PPy duoc tong hop bang phu0’ng
phap dién hoa trong dung dich HCIO, (hinh 5A) dugc bién
tinh bang DBSA (hinh 5C). Pién trc cua mang nano tang
cham tir 19 1én dén 38,5 kQ (hinh 5A); tang tir 73,5 1én dén
240,6 kQ (hmh 5C) khi noéng d6 khi NH, ¢ 100 ppm. Do
khi NH, 1a chat khu, dién tro cia mang nano PPy tang khi
tang nong d6 cua khi NH, cho thiy mang nano PPy thudc
ban dan loai p.

Trén hinh 5(B, D) cho thr?iy, o (;ung mot n(‘“)ng do khi NH,
dua vao thi do nhay cua cam bién v6i mang nano PPy va
mang nano PPy dugc bién tinh véi DBSA 1a khac nhau. Vi
NH, la khi khir nén sau khi bi hép thy va khuyech tan vao
mang nano PPy s& nhuong dién tir cho 16 trong lam mat do
16 tréng giam. Véi mang PPy thi mat d6 15 trong dan dién
nho nén kha nang nhan di¢n tr tr khi NH, vao mang PPy bi
han ché dan den do dan giam it, hay do nhay thay di it, tir
1 d&n 2,8 & ndéng do 500+25 ppm NH, (hinh 5B). Con véi
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mang PPy duoc bién tinh DBSA, mat d¢ 16 tréng dan dién
tang 1én dan dén kha nang nhan dién tir tir khi NH, Vé}o mang
vat liéu cao hon, lam cho d9 nhay tang 1én, tr 1 dén 7,2 &
ndng d 500+25 ppm NH, (hinh 5D).

Khi thyc hién phép do dong hoc & cac nong do khi khac
nhau, cam bién cho d6 dap ng va thoi gian hdi phuc/hdi
dap khac nhau. Quan sat thiy, khi ndng do khi NH, thgy doi
500, 250, 100, 50 va 25 ppm thi thoi gian hoi phuc/hoi dap
ctia mang PPy dugc bién tinh véi DBSA nhanh hon so véi
mang PPy chua bién tinh (hmh 5). Khi mang PPy dugc bién
tinh DBSA thi hinh thal bé mit mang c6 cau trac dang soi
nano, voi dic tinh x6p ¢6 chiéu sau va dudng kinh nho ciing
cho pl}ép cac phan tir khi NH, khuyéch tan vao va ra toe:m
bd khoi mang vt liéu nano PPy mét cach nhanh chong, dicu
nay phu hop voi hinh thai bé mit chi ra ¢ anh SEM (hinh
1). V&i muc dich sir dung vat liéu PPy bién tinh DBSA dé
ché tao cam bién (tinh 611 dinh cua cam bién rat quan trong)
chung t6i dd khao sat & ndng do 25 ppm khi NH,. Trén hinh
6 cho théy, dién tro ciia cam bién 6n dinh trong th01 glan dai
5 tiéng va tré vé trang thai ban dau. Diéu nay ching to ring,
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v6i vat liéu polyme dan thé hién tinh bén nhiét, tinh bén voi
moi truong dé khong tur suy giam do dan, hoan toan phu hop
v6i nhiing ly thuyét vé polyme dan.
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Hinh 6. Sy 6n dinh ctia cam bién theo thi gian.
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4. Két luan

Trong bai bao nay, mang vat liéu PPy c6 ciu tric nano
lam 16p ’nhay khi NH, d& dugc nghién ctru. Khi mang PPy
dugc bién tinh voi DBSA thi d§ dap Gng tang 1én, do dap
ung dat 3,8 vdi 100 ppm khl’, NH;, khi chua bién tinh thi do
dap ting chi dat 2,1. Cam bién c6 thé nhay ¢ nong do tuong
dbi thap (dudi 25 ppm NH,). Két qua tl}u dugc cho thay, kha
nang dua ra thi truong mot loai cam bién khi méi, hoat dong
0 nhiét do thuong, kha on dinh, ¢6 do 1ap lai, do tin cdy cao
va d¢ nhay tuyén tinh véi nong do khi NH,.

Nghién ctru nay dugc tai trg boi Quy Phat trién Khoa hoc
va Cong nghé Qudc gia (NAFOSTED) trong dé tai ma sd
12/2020/TN. Nhom tac gia xin tran trong cam on.
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Nghién ciru kha nang si dung xi luyén thép lam cl}ﬁt tro' dung
khir tap chat cuia gang 1ong trong quy trinh tién xir ly

Nguyén Cao Son*
Vién Khoa hoc va Ky thudt Vat liéu, Truong Pai hoc Bach khoa Ha N¢i, 1 Dai Cé Viét, phuong Bach Khoa, quan Hai Ba Trung, Ha Noi, Viét Nam

Ngay nhén bai 4/5/2021; ngay chuyén phan bién 7/5/2021; ngay nhan phan bién 28/5/2021; ngay chip nhan dang 1/6/2021

Tom tit:

Trong nghién ciru nay, xi luyén thép dwoc chuin bi va phoi trén véi CaO tao ra chit tro dung truée khi dwa vao
trong gang léng dé danh gia kha ning khir tap chét ciia xi. Gang dwgc niu chay trong 16 cim g trung tin truéc
khi nap 0,3 kg chit tro' dung gdom c6 xi va CaO vio 10. Thi nghiém thwc hién véi 2 diéu kién khac nhau 1 ¢é va khong
¢6 khi Argon bio v¢ trén bé mit gang 16ng. Sau khoang thoi gian 10 phut tinh tir thoi diém nap chét trg dung, xi va
gang dwoc 1y miu dé phan tich thanh phan. Két qua cho thiy, thi nghiém trong diéu kién thdi va khong théi khi
Argon ¢6 dnh hwéng rd rét dén kha ning khir lvu huynh (S) ciia gang 16ng khi sir dung xi luyén thép 1am chit khi.
Khi khong c6 khi bao v¢, kha niang khir S cia gang chi la 19%. Trong khi dé, 38% S trong gang 16ng dwgc khir bo
khi ¢6 khi Argon bio vé trén bé mit gang léng. Mic du viy, kha ning khir phét pho (P) 1a chwa hi¢u qua trong ci
hai diél} kién thi nghiém. Bén canh dé, ham lwong sit (Fe) trong xi da giam béi oxit sit trong gang bi hoan nguyén
mot phan.

Tir khéa: chit trg dung, gang long, khi Argon, xi.
Chi s6 phén logi: 2.5

1. Dat van de tién xtr Iy gang 16ng sir dung xi luyén thép 16 thdi chua diy
du. Pic biét, moi trudng 10 chira gang long trong tién xur
1y anh huéng dén khir tap chat S chwa duoc quan tim. Bén
canh d0, qua trinh khir tap cht P trong gang va su thay d6i
thanh phan Fe trong xi van chua duoc danh gia trong diéu
kién méi trudng 16 khac nhau. Do d6, khir tap chét trong
gang 1ong véi cong nghé tién xur 1y bang xi luyén thép can
dugc nghién ctru dé hiéu rd vé anh hudng cia moi truong 10
chira gang 16ng trong tién xir Iy dén kha ning khir tap chat
SvaP.

Khi luyén thép, 10 thoi thai ra mot lugng xi rat 16, can
duorc tai sir dung dé han ché nhung anh huong khong mong
mudn dén mai truong. Thanh phan chu yéu cua xi gdm cac
oxit nhu CaO, SIOZ,‘ MgO, PZOS, FeO..., theo d0, xi 90 thé
tai str dung nhu ngudn nguyén liéu thir cp cho mot sé cong
nghé nhu thiéu két, luyén gang, luyén thép hodc sir dung
nhu chit trg dung trong qua trinh khir tap chét trong gang
[1]. Bén canh dé, néu xi co ham luong nguyén t6 P cao thi
Xi c6 thé tai st dung dé 1am nguyén lidu cho nganh san xudt
phén bon [2]. Ngoai ra, mot gidi phap khac trong tai su dung 2. Quy trinh thi nghiém
xi 12 1am chét tro dung trong cong nghé tién xir Iy gang long:
xi luyén thép duge sir dung nhu mot chit khir dua vao gang
long trude khi chuyén sang 10 thoi luyén thép [3].

Xi luyén thép duoc ldy tir Cong ty C6 phan thép Hoa
Phat. Gang dugc phén tich thanh phan bang may quang phd
phat xa Metal LAB 75/80J MVU-GNR (Italia). Thanh phan

A. Hernandez va cs (1998,) [4] da nghién clru k}{é né‘ng hoa hoc cua gang va thanh phan khoang vat cua xi dugc

khtr S trong gang 16ng véi chat trg dung cES thanh phan gom théng ké tuong img & bang 1 va 2.
Ca0-Si0-CaF -FeO-Na,O. Keét qua khang dinh, khtr S
trong gang dat hiéu qua néu chét trg dung c6 ham luong
CaO cao va thanh phan FeO thich hop. Xi luyén thép 16 thoi C Si Mn P S
chira mét lugng CaO va FeO nhét dinh, do d6 xi c6 thé sir
dung dé khr tap chét trong gang long. Nghién ctru ctiia N.S.
Hur va cs (2004) [5] chi ra rang, xi luyén thep két hop v6i  Bang 2. Thanh phan khodng vat ciia xi luyén thép.
CaF, lam chat tro dung 1a hiéu qua trong tién xur 1y gang
long

Bang 1. Thanh phan héa hoc cua gang.

% khdi lugng 3,26 2,29 0,54 0,086 0,054

MgO ALO, SiO, P,0, CaO MnO FeO

i A, .. , z % khéi | 532 1,18 956 126 5424 566 13,97
Tuy nhién, nghién ctru kha nang khir tap chat S trong o khot luong
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Study the ability of using basic
oxygen furnace slag as a flux for
removing impurities from liquid
iron in a pre-treatment process
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Abstract:

In this study, a flux, mixture of basic oxygen furnace
(BOF) slag and CaO powder, was investigated the
ability of the slag recycling in a pre-treatment process.
The first step of the experimental procedure was to
melt iron using a high-frequency induction furnace,
then 3 kg of flux was embedded into the metal. There
were two kinds of experimental conditions including
with and without Argon gas protection of the furnace.
After ten minutes from the moment of adding the flux,
the metal and slag samples were taken out for chemical
composition analysis. The results showed that Sulphur
(S) content of the iron significantly decreased by 38%
and 19% with and without the Argon gas protection,
respectively. Meanwhile, the Phosphorus (P) content
of the iron was concluded to be independent of the
conditional experiments. Besides, the Fe content of the
slag decreased in both cases of experiments.

Keywords: Argon gas, flux, liquid iron, slag.
Classification number: 2.5

Quy trinh thi nghiém dugc bat ddu véi giai doan niu
chay 10 kg gang thoi trong 16 cam tng trung tan. Sau khi
nau chay, gang 1ong duoc giir trong khoang thoi gian 2 phut
dé ddng déu thanh phan va nhiét do. Budc tiép theo, nap 0,3
kg chat khir gdm c6 xi luyén thép va véi vai ty 18 1:1 vao
trong gang 1ong. Thoi gian giit gang long cing véi chat khir
1a 10 phat. Mbi truong 10 giir trong 2 diéu kién khac nhau
dé danh gia kha nang khir S va P. Thi nghiém 1 tmg véi
méu S1, miéng 10 ¢6 thdi Argon bao vé trong sudt qua trinh
dé han ché khong khi tiép xtic voi gang long. Luu luong
thdi khi Argon 1a 300 ml/phit. Trong khi d6, thi nghiém 2
khong tién hanh thoi Argon bé mat gang 1ong ing v6i mau
S2. Budc cudi cung 1a ngit dién 10 cam tmg dé gang va xi
ngudi cung 16. Mau xi va gang dugc phan tich va kiém tra
thanh phan. Thanh phan hoa hoc cia mau gang dugc kiém
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tra bang may quang phd phat xa. Thanh phan cua xi dugc
xéac dinh bang kinh hién vi dién tir quét (SEM) két hop vi
phén tich thanh phan bang phd nguyén té (EDS).

3. Két gua va ban luan

3.1. Vai tro ciia moi trwong 16 véi khi bio vé doi véi kha
nang khur tap chat S trong gang

Bang 3 cho biét thanh phan hoa hoc cta cac mau gang
ban dau, mau S1 va mau S2. Két qua cho thiy, anh huong
13 rang ciia moi truong 16 voi khi bao vé dén ham lugng Si
clia 2 mau gang. Khi thoi khi bao vé, phan ting 6xy hoa xay
ra han ché, din dén ham lugng Si trong gang khong giam
sau. Theo d6, ham luong Si trong gang giam 1,44% (tur 2,69
xudng 1,25%). Trong khi d6, d6i v6i mau S2, phan ting 6xy
hoa Si xay ra thuan loi din dén ham luwong Si gidm 10 rét.
Ham lugng Si con lai sau 10 phat phan ung 1a 0,43%.

Bang 3. Thanh phan héa hoc mau gang sau thi nghiém.

Thanh phan gang (%
MAu phén tich P )
Si S P
S1 1,96 1,25 0,034 0,0865
S2 2,02 0,43 0,044 0,0861

Méi quan hé gitra ham luong Si trong gang va hé sb khir
S & cac diéu kién thi nghiém khac nhau dugc mo ta nhu &
hinh 1. Hé s khir S trong gang long dugc tinh theo cong
thirc sau:
m
< (%)

m,

’)7:

trong d6: n 1a hé s6 khir S trong gang long; m_la luong S
ban dau trong gang; m_la lugng S trong gang 1ong sau phan
ung.

Hinh 1 cho thdy, néu ham lugng Si trong gang giam
nhiéu hon trong mau S1 (ham luong Si trong miu S1 giam
1a 1,44%, trong mau S2 giam 14 2,26%) thi mic d6 khir S
trong gang long t6t hon so véi miu S2. Theo do6, hé sb khur
S ctia mau S1 16n hon rd rét so véi mau S2. Cu thé, véi khi
Argon bao v¢, h¢ s6 khir S trong gang dat gia tri la 38%,
trong khi néu khong c6 khi bao vé thi hé sé khir S chi l1a
19%. Piéu d6 ¢ nghia la kha ning khir S dat hiéu qua cao
hon trong mdi truong oxy hoa bi han ché. P6i véi mau S2,
phan (mg 6xy hoa xay ra thuan lgi hon dan dén ham luong
Si0O, tang Ién, két qua 1a do kiém don cua xi (Ca0O/Si0,)
giam. Do d96, qua trinh khtr S trong gang long khong thuan
loi. Két qua nay phu hop v6i nghién ciru cia F.M. Stephen
(2009) [6], theo d6, phan ung 6xy hoda Si trong gang lam
giam kha ning khir S. Mot nguyén nhan khac dan dén kha
ning khir S giam 1a do 4p suét riéng phan cta O ting khi
ham lugng SiO, trong xi cao.
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Hinh 1. Méi quan hé gitra ham lwong Si giam va hé sé khir S
trong gang.

Nhu véy, néu méi trudng 6xy hoa khong bi han ché thi
qué trinh khtr S trong tién xtr 1y v6i chét tro dung 14 xi luyén
thép va CaO s& khong thuan lgi. Do d6, bién phap han ché
qué trinh 6xy hoa Si bang cach ngin can qua trinh tiép xtc
gitta khong khi va gang 1ong 1a hiéu qua dé khar S trong
gang long. Két qua nay khuyén nghi mot giai phap dbi voi
nha san xuit thép khi can nang cao hiéu qua cia qua trinh
khir S trong tién xir Iy. Giai phap d6 14 tao moi trudng it tinh
oxy hoéa cho 10 chira gang long bang cach thoi khi Argon
trén bé mit gang.

3.2. Tap chit P trong gang va cdac nhin 16 anh huong

Bén canh viéc khur S, tap chat P cling can dugc danh
gi4 va phan tich trong qua trinh tién xir 1y gang long dé dua
ra giai phap hiéu qua loai bo tap chat nay. Néu loai bo tap
chat P trong gang 16ng trudc khi luyén thép, qua trinh luyén
thép sé thuan loi do ton it nguyén vt liéu va giam thoi gian
khir tap chat hon. Do dé, ning cao hiéu qua khir P trong
gang long can duoc nghién ctru. Piéu kién dé khir tap cht
P thudn loi 1a véi chat khir 6 d6 kiém cao, méi truong oxy
hoa va nhiét do thich hgp. Do do, khir tap chat P cdn moi
truong 6xy hoa, tirc 1a P trong gang sé& bi 6xy hoa va khuéch
tan vao xi. Phan tng khir tap chit P duge mo ta trong (1).

2[P+5[0]+4(Ca0)=4(Ca0).P,0, (1)

Két qua phén tich cac mau sau thi nghiém cho thy, ham
luong P gan nhu khong thay d6i (hinh 2). Nhu véy, qua
trinh khur P khong dat hi€u qua mac du do kiém cao trong
moi truong 6xy héa (mau S2). Nguyén nhan dan dén kha
nang khir tap chat P ciia gang khong dat hiéu qua dugc cho
la do 6xy hoa P khong xdy ra mdt cach thuan lgi. Hinh 2
cho thiy twong quan gitra ham luong P va Si trong gang. Si
bi 6xy hoa, trong khi P khong thay ddi nhiéu. Diéu d6 co
nghia 13 phan Gmg 6xy hoa xdy ra véi nguyén t Si trudc.
Ai lyc hoa hoc cia Si v6i 6xy 16n hon ciia P nén Si ¢6 kha
nang phan ung voi 6xy trudc. Hay noi cach khac, nguyén
t6 Si “cudp” oxy trude, dan dén han ché kha niang 6xy hoa
khir P trong gang. Két qua nay phu hop v6i nghién ctru ctia
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A. Hernandez va cs (1998) [4]. Oxy héa P trong gang long
xay ra khi Si du nho. Mot nghién ctru cho thay, ham lugng
Si trong gang nho hon 0,15% thi qué trinh khir P méi dién ra
thuan 1oi [7]. Qua trinh khtr P trong gang v&i chét khir chta
xi luyén thép can duoc nghién ctru thém trong tuong lai.

3,00 Ham lyong P

0,088

2,50

0,084

2,00
0,080

1,50
0,076

1,00

0,072

Miu S1

Ham lwong Si trong gang long (%)
(%) Suo| 3ued 3uoa) 4 Sudn] wey

MAu ban diu MAu S2

Hinh 2. Méi quan hé gitta khtr P va ham Iwong Si cé trong
gang.

3.3. Hoan nguyén oxit sit trong xi luyén thép

Ham lugng FeO trong xi cao 1a mot trong nhimg van dé
can duoc giai quyét. Khi ham luong FeO trong xi cao din
dén xi kho dugc sir dung 1am nguyén liéu cho san xuét xi
mang. Bén canh do6, voi oxit st cao trong xi, mdt luong Fe
méat di dan dén mot sy lang phi 1on. Do d6, lugng Fe trong
xi can phai giam va tai st dung.

0.00 100 2.00 300 400 500 800 7.00 00 5.00 10.00
eV

’ Fe Mn Si
9% Khéi luong 10,80 435 3,01

Hinh 3. Két qua vi phan tich nguyén t6 theo ph6 EDS clia mau
xi ban dau.

Trong nghién ctru nay, ham luong Fe trong xi dugc phan
tich trudc va sau thi nghiém. Ham lugng Fe trong xi ban
dau 13 10,8% (hinh 3). Xi luyén thép phdi tron CaO véi ty
1¢ bang nhau, tao thanh chat khir trude khi cho vao gang
long, khi d6, thanh phan chat khir c6 ham luong Fe 13 5,4%.
Ham lugng Fe trong chat tro dung thay d6i duoc mé ta trong
hinh 4. Két qua cho thiy, ham luong Fe trong chat tro dung
chtra xi va CaO da giam manh; ham luong Fe da giam tu
5,4% xudng x4p xi 2,1% & ca hai diéu kién thi nghiém S1
va S2. Tuy nhién, mau xi S1 va S2 khong c6 su khac biét
16n vé& ham luong Fe con trong xi. Nhu vay, méi truong 10
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dugc khang dinh khong anh huéng nhiéu dén kha ning hoan
nguyén cua oxit sat trong xi.

Ham lwgng Fe trong xi (%)

MAu ban diu Miu S1 MAu S2

Hinh 4. Ham lwong Fe trong xi sau phan (rng khiv tap chét.

Tir két qua giam ham luong Fe trong xi, phan tng hoan
nguyén oxit sat dugc khéng dinh da xay ra. Két qua nay
khang dinh giai phap giam lugng Fe trong xi luyén thép khi
hoan nguyén oxit sat. Fe sau hoan nguyén da di vao trong
gang long. Phan tng hoan nguyén oxit sit dwoc mé ta nhu
trong (2) va (3). Trong dé, chit hoan nguyén c6 thé 1a Si va
C trong gang long.

(FeO)+[C]=[Fe]+{CO} )
2(FeO)+[Si]=2[Fe]+(SiO,) (3)
4. Két luan

Xi luyén thép c6 thé duoc st dung trong qua trinh tién
xtr Iy gang 10ng nhu mot chat khir tap chit. Anh huong cia
mdi truong 16 dén kha nang khir tap chét trong gang vai xi
luyén thép lam chét tro dung 1a ro rét. Mot s6 két luan duoc
dua ra nhu sau:

1. Ham lugng S trong gang long giam 38% trong diéu
kién thoi khi Argon bao vé trén bé mit gang 1ong. Khi khong
thoi khi bao vé, hé s6 khir S trong gang chi dat 19%. Véi
mai truong khong c6 khi bao vé, nguyén t6 Si trong gang bi
0xy hoa tao ra SiO, di vao xi, dan dén kha ning khir S trong
gang giam.

TAP CHI

HOA HOC ||,
ONG NGHE /It Nam 64(3) 3.2022

2. Ham luong P khong thay ddi so v6i ham luong cua P
ban dau trong gang ¢ ca 2 diéu kién thi nghiém. Kha ning
khir P ciia gang 16ng duoc khang dinh 1a chwa hiéu qua cho
du c6/khong co khi Argon bao vé.

3. Ham luong Fe trong xi thu dugc sau phan ung la
2,1%. Ham lugng nay da giam xubng rd rét so voi 5,4% Fe
¢6 trong xi ban dau. Do dé, oxit sit trong xi duoc cho la da
hoan nguyén mot phan va di vao trong gang.

LO1 CAM ON

Nghién ciru nay dugc thyc hién nho sy hd trg tai chinh
tir d& tai c6 ma s6 2020-PC-23094. Tac gia xin tran trong
cam on.
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Nghién ciru dnh hwdng cua hé thong quang hoc
trong he thong kiém tra chat lwong trén day chuyen
san xuat san pham y té img dung thij giac may tinh
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Trwong Pai hoc Bach khoa TP Hé Chi Minh, 268 Ly Thwong Kiét, phwong 14, quan 10, TP H6 Chi Minh, Viét Nam

Ngay nhan bai 2/12/2021; ngay chuyén phan bién 6/12/2021; ngay nhan phan bién 20/12/2021; ngay chép nhén ding 27/12/2021

Tom tit:

Thi giac may tinh 1a mét trong cac cong nghé mang téi giai phap kiém soat chit lwrgng mot cach tw dong voi toc do
va dd chinh xac cao. Viéc ing dung thi giac may tinh chi c6 thé dat dwoc hiéu qua cao véi mot hé thong quang hoc
dwoe thiét ké toi wu, nhiam cung cip cho hé thong thi giac may tinh anh diu vao da dwoc toi wu hoa dir liéu bing cach
hién thi rd rang trén anh cac 16i hodc sai s6t trén san phidm. Véi muc dich phﬁn tich tAim quan trong ciia dnh diu vao
¢6 chat lwgng cao, bal bao cung cap cac giai phap quang hoc cho bai toan kiém 15i bang thi giac may tinh trén day
chuyen dong goi lg vic-xin va dao md diung mot lan. Dong thoi, bai bao cung dwa ra cac danh gla vé tAm quan trong
cua viéc sir dung hé thong quang hoc dugc thiét ké t6i wu riéng cho hé thong Kiém tra san pham trén day chuyen.

Tir khéa: kiém dinh, lo chira vic-xin, may hoc, quang hoc, thi gidc may tinh.

Chi sé phén logi: 2.6

1. Dt van de

Dbi v6i cac ddy chuyén san xuit, muc tiéu hang dau la
tim ra giai phap toi wu cho bai toan san luong - chit luong
nhiam dap ng yéu ciu cua thi truong. Trong khau kiém tra
chét lugng san phém, viéc stt dung nhan lyc thu cong cod
nhuoc diém vé tinh cha quan cao, gidi han thoi gian, sb
luong trong mot lan kiém tra va kho c6 thé thuc hién trén
toan bo diy chuyén dang duoc san xuat. Dong thoi, viée sir
dung nhan luc truc tiép cling dn tdi gia ting chi phi.

Su phat trién ciia phan cing va do linh hoat ciia cong
nghé thi gidc may tinh v6i d6 chinh xac cao ngay cang thé
hién tinh hiéu quéa vé kinh t, d6 6n dinh cho nhiéu nganh
san xuat. Thi gidc may tinh trong nhiéu diy chuyén san xuét
da thé hién su vuot troi cia minh vé do chinh xac va tinh 6n
dinh ciia két qua so v&i nhan cong. Tuy nhién, dé dat dugc
d6 chinh xac va do on dinh cao, viéc thiét ké cac hé thong
thi gidc may tinh cho day chuyén phai duoc tdi uu ngay tir
céc budce dau tién, chinh 1a budce thu nhan anh [1]. Mot vai
nghién ctru trong nhitng nam gan day da chi ro tinh higu qua
ctia viée tmg dung cac k¥ thuat quang hoc trong san xuét
day chuyén hoac cac san phém tr cac vat liéu khac nhau,
mot trong nhitng vat liéu co6 tinh thach thirc nhét 1a vat liéu
trong su6t nhu nhua trong hodc thuy tinh [2, 3].

Anh dau vao can phai dugc thu nhan tr mét hé théng
quang hoc duoc thiét ké riéng nham lam ndi bat cac dic

“Tac gia lién hé: Email: dausyhieu@hcm.ut.edu.vn
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trung cua 16i can kiém tra. Tuy thudc vao muc dich, dac
diém riéng cua vat can kiém tra (hinh dang, vat liu, kich
thuéc) ma hé thdng chiéu sang, loai camera, ng kinh va
ché d¢ thu nhan hinh anh s& duogc thiét ké va chon lya mét
cach t6i uu. Didu nay sé& gitip cac bude xay dung phin mém
kiém 15i dat duoc tde d6 va do chinh xac dap Gmg yéu cau
thi truong. Dé chon ngudn sang cho phu hop, can xac dinh
dugc nhimg 18i ¢ thé xay ra trong qua trinh san xuat, sau
d6 dya vao hinh dang, vat liéu ctia san pham dé ap dung
ngudn sang, phuong thirc chiéu sang phu hop. Trong nghién
ctru nay, dbi tugng dugc st dung gdm cac san phiam phu
tro trong y té 14 1o vic-xin thuy tinh. Boi lo véc-xin c6 than
cAu tao bang thuy tinh bén trong chira chit 16ng trong sudt,
do d6 d6 anh hudng tir anh sang bén ngoai ciing 1a mot van
dé dang dugc quan tam. Dong thoi, d6i voi lo véc-xin, viée
kiém tra chat lugng nhan dan trén than lo (b& mat cong) voi
thong tin san phdm va mé vach ciing 1a mot yéu cau quan
trong trong san xuat.
2. D6i twong va phuong phap nghién ciiu

2.1. Déi twong

Nhom nghién ctru da sir dung lo thiy tinh nip cao su 12
ml théng dung co trén thi trudng dé lam ddi tugng khao sat.
Dbi tuong s& dugc khao sat cac dic trung vat 1y, trich xuat

cac thong tin vé chit lugng hoan thién trong viéc dong chai
va luu trit san pham bao gom: kiéu dang, kich thudc mau,
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Abstract:

Computer vision is a solution to increase speed and
accuracy in defect detection. The application of computer
vision can only be highly effective with an optimally
designed optical system that provides the computer
vision system with data-optimised input images by
displaying clearly on the photo the fault or defect on the
product. To analysing the importance of high-quality
input images, this paper provides optical solutions to
the problem of computer vision error checking on the
vaccine vial packaging line and single-use scalpel. At the
same time, the authors will evaluate the critical needs of
using a customised optical system for quality inspection
on an assembly line.

Keywords: computer vision, machine

learning, optics, vaccine vial.
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inspection,

dung tich chat trong lo mau, do toan ven cia mau, dong nép
kin. Ngoai ra, cac thong tin ctia nhan chai bao gom: hinh
dang, kich thudc, vi tri nhan, d§ toan ven ctia nhan, thong
tin chi tiét trén nhan, chit lwong myc in, mau sdc quy dinh
cling dugc tang cuong.

2.2. Phwong phap nghién ciru

Chiéu sang truong toi: 1a phuong phap tng dung hiéu
mg tan xa anh sang nhiam 1am no6i bat nhimg két cau bat
thuong trén mot bé mat dong nhat. Ngudn sang duoc b tri
sao cho chi ¢ nhiing tia tan xa tir nhitng diém bat thuong
méi c6 thé lot vao 6ng kinh. Hinh anh nhan dugc cua ky
thuat truong t6i s& 1 mot ving sang cua chi tiét bat thuong
trén nén toi 1a mat phang. K¥ thuat nay rat thich hop dé lam
1d cac 16i ¢6 kich thudc nho hodc do siu khong qué 16m so
véi bé mat. Dé hiéu qua, hudng chiéu cua anh sang nguén
s€ tao mot goc the”ip 0 vGi bé mat va nam ngoai khu vuc
gbc phan xa bé mat t6i camera (hinh 1). Bude song duoc st
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dung ciing can dugc chon lya dya vao kich thudce va vat liéu
cua khu vuc 101 can lam noi bat.

p-— |

—\

Hinh 1. Phwong phap chiéu sang trwong toi.

gudn sing

/ ‘ Mzt phang nhan anh sing

Chiéu sdng tan xq déu: nguyén ly ciia ky thuat tan xa déu
1a thay vi str dung ngudn sang chiéu tryc tiép 1én vat, ta st
dung ngudn anh sang tan xa déu tir mot bé mat nham. Anh
sang tur bé mat tan xa dén bé mit can chiéu sang theo nhiéu
huéng v6i cuong do sang gan nhu nhau (hinh 2). K§ thuat
nay nhim tranh sy phan xa manh tai mét goc bé mat néu
vat can kiém tra c6 bé mit phan xa manh hodc hinh dang
khong béng phéng (bé mat kim loai, bé mit bao bi béng
nhom...). Hinh anh thu duoc tir phuong phap chiéu sang
nay c6 truong sang déu, bat ké bé mit can chiéu sang co thé
161 16m hay lam tir vat li¢u phan xa manh. Tuy nhién, bé mat
tan xa can dugc thiét ké phu hop véi mdi san pham dé dat
duogc két qua t6i vu.

q____ Camera

Ngudn sing
tan xa
/ Mt phing nhdn anh sang

Hinh 2. Phwong phap chiéu sang tan xa déu.

Chiéu sdng tir phia sau: chi ding cho cac dbi twong dugc
lam tr vat liéu cho anh sang truyén qua hodc co cAu tao canh
1a d6i tugng can kiém tra. Ngudn sang dugc dat phia sau vét
so voi camera (hinh 3). Phuong phép nay cho ra hinh anh
¢6 d0 tuong phan cao, hinh anh bién cua vét trén dugc phan
dinh 5 rang, phu hop dé do dac kich thude va kiém tra tong
quan hinh dang vat [3].

'.w
/

\ _—

Camera

Nguén séng

Mit phing nhdn 4nh séng

\\

Hinh 3. Phwong phap chiéu sang tir phia sau.



2.3. Thiét bi nghién ciru

Camera va lens: thiét bi thu nhan hinh anh dugc sir
dung trong bai bdo ndy gdm camera c6 do phan giai 5 M
(2448x2048 pixels, do sau anh 1a 8 bit) va lens. Kich thudc
vat 1y cua pixel 1a 3,45x3,45 um duoc sir dung xuyén subt
bai bao nay. Ché d6 thu nhan hinh anh mono dugc sit dung
& hé théng quang hoc nay vi kha ning giam thiéu hiéu ing
sai sic dén murc tdi thiéu, ngoai ra, dir liéu thu dugc s€ giam
nhiéu do chi can ghi nhé va xu 1y gia tri hinh anh ¢ mic
Grayscale hodc Binary. Hé gia tri trén hinh anh chi gom
den cho dén tring va cac gia tri xam & giita (di véi anh
Grayscale), tirc 1a chi luu trit gia tri cuong do sang trén tung
diém anh. Tur d6, t6i wu hoa dir liéu so v6i hinh anh mau c6
nhiéu thong sb, vi du nhu hé RGB (Red, Green, Blue) [4].

Hé chiéu sang: bao gdbm nhiéu dén tmg dung cac k¥ thuat
néu trén, mdi dén 1a tap hop cua nhiéu LED (Led luxeon ¢
cong suét toi da 1a 1 W) dugc didu khién bang ché do xung
voi do rong tr vai chuc dén vai tram mirco gidy mdi khi
hoat dong, cudng do dong dién hoat dong ctia mdi dén nam
trong khoang 300-350 mA.

Bé diéu khién LED: mot s6 nghién ciru gan dy vé hé
chiéu sang trong thi giac may tinh da nhan ra wu diém cua
viéc kich hoat LEDs theo tirng xung dién moét thay vi mé
LEDs lién tuc [5]. DPé hoat dong dugc dudi dang xung,
nhom tac gia sir dung bo didu khién LED véi co ché phat
dong dién 6n dinh qua LED. Bang cach nay, ¢ thé thay
d6i dugc d rong xung nham dam bao cudng d sang dong
déu mdi 1an chup mau. Xung phat duoc ddng bd véi thoi
gian mo man trdp ctia camera khi chup anh. Bén canh do,
thoi gian hoat dong ctia LEDs dugc rat lai con rat nga"ln,
giam dén muc t6i thiéu nhiét luong sinh ra trong qué trinh
sir dung va tang tudi tho cho dén khi sir dung xung dé diéu
khién dén LEDs 1én mot cach dang ké.

Pén vom: d&&n co thiét ké hinh try rdng, kich thudc
13x11,3 cm, ban kinh trong 5 cm. Pén cé hinh dang cua
déng dang hinh hoc v6i hinh dang cua lo véc-xin, nhd vay
anh sang chiéu tir dén phu déu bé mit cua lo thuy tinh. Bén
trong 1a cac LEDs duoc chia déu cho 2 bén, dam bao trudng
anh sang dén 1o vic-xin 1a déu nhau. Mat trong deén dugc
phit mot 16p mau do, khi anh sang tring di tir LEDs dén dén
thi chi anh sang d6 dugc phan xa, cac mau con lai thi xuyén
qua hodc bi hép thy, vi v@y den phat ra 4nh sang mau do.
Anh sang d6 phat ra tir dén bi hip thu boi phan mau xanh 14
13n mau den trén nhin va phan xa boi phan mau trang, cho
ra d§ tuong phan tdt nhét trén anh. Bén canh do, su hép thu
cua mau do6 cua nhan mau xanh I4 cling dong gop cho viéc
kiém tra tinh chinh x4c vé mau sic trén nhan chai.
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Kich thudc cua dén duoc thiét ké dua theo kich thude
truong anh cua camera, dé khong phan dén nao pham vao
truong anh thu nhan va viing kiém tra (Region of interest -
ROI) khi chyp anh. Trudong anh cua camera trong bai bao
nay co kich thudc 9x6 cm, khoang cach tir 16 camera dén
vat 14 7,5 cm. Ngoai ra, vi tri ciia 16 chup dam bao vat chup
nam ¢ trong tdm anh, tranh sy bop méo anh thuong xuat
hién ¢ bién.

Peén trwong toi/tie phia sau: day 1a mot hé chiéu sang
gdm 2 dén duoc thiét ké nhap vao nhau dé két hop chup 2
phuong phéap chiéu sang tir phia sau va chiéu sang truong
t6i. Str dung ché do phat xung lién tiép ctia bd diéu khién
LED dé chuyén d6i giita 2 ché d chup chiéu sang theo xung
dugc phat ra tir bo didu khién, hé c¢6 thé chup lién tiép 2 anh
v6i 2 ché d¢ khac nhau trong thoi gian chénh léch ngan. Khi
do, vi tri vat trong anh s& gin nhu nhau, tir 6 giam thiéu sai
léch khi xr 1y, nang cao hiéu qua so sanh két qua xur 1y khi
anh dugc chup tai cung mét vi tri véi thot diém rét g?m nhau.
Viéc két hop 2 loai dén nay dong thoi giam thiéu khong gian
di¢n tich ctia den. HE dam bao cho ra truong sang nhu nhau
& moi diém trén bé mat dén, ca hé dugc dat gﬁn v6i vat nhét
c6 thé dé tan dung duoc ti da hiéu ung cua den.

Camera Pen
Truong
\4 tdi/tir

sau

o

Pén vom Vac-xin

Hinh 4. Hé quang hoc dworc tdi wu hoa cho lo vac-xin.
3. Két qua va ban luan

3.1. Danh gia hiéu qud cua phwong phdp chiéu sang
tir phia sau

K§ thuat chiéu sang tir phia sau tao d6 twong phan tot &
cac ving ¢ kha ning hap thu anh sing manh va nguoc lai.
Diéu nay tao diéu kién phat hién 16i & mot sé ddi twong cd
nhitng ving hip thy anh sang va nhitng ving cho anh sang
truyén qua nam ké nhau trén vat thé. Truong hop nha san
xuat muén do luong va kiém tra su xuat hién ctia muc nuGe
trong 1o véc-xin, thuy tinh va nudc trong lo déu 1a vat liéu
cho phép anh sang xuyén di qua, tuy nhién, tai viung bién
ctia cic mat phang nhu bé mit nude va ving bién lo c6
duong tiép tuyén vudng v6i mit phang dén chiéu tir phia
sau. C4c tia sang di tir dén tir phia sau khi di dén cac ving
nay bi bé cong khoi dudng di thong thudong va khong dén
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dugc camera. Diéu nay lam tdi cac ving bién trén hinh anh
thu nhan dugc. Nho vay ta co thé nhan dién va phan biét cac
ving y nghia trén hinh anh thu dugc nho cac anh bién tbi
mau nay (hinh 5).

(A)

(B) © (D)

Hinh 5. Anh chup béang anh sang méi trvong va hinh anh chup
bang phwong phap chiéu sang ttr phia sau.

So sanh anh chup trong diéu kién str dung anh sang moi
truong va anh chup bﬁng phuong phap chiéu sang tur phia
sau tai cting mot vi trf trén anh, anh chyp trong diéu kién anh
sang moi trudng, khong duoc tdi wu qua hé quang hoc (hinh
5A) cho ra két qua hinh anh nhog, khong rd bién, thong tin
anh sang trong anh nhiéu nang do céc phan xa, tan xa tir &nh
sdng moi truong ngoai gay ra (hinh 5B). Vi tuong phan
thap, gan nhu khong thé tach dugc bién ctia myc nude chinh
xac dé phan tich két qua. Nguoc lai, hinh anh chup bang
phuong phap chiéu sang tir phia sau (hinh 5C) cho ra két
qua hinh dnh ving myuc nudc c¢6 do tuwong phan so vdi ving
xung quanh 1a rd rét, gia tri cuong do sang cua cac pixel ¢ vi
tri bién cia muc nude so véi nén cd do 1éch cao (hinh 5D).
Tao diéu kién thudn loi d6i voi viée trich xuat dic trung
bién ciia muc nude biang cac thuat toan xtr Iy anh don gian.

Nén cta anh dugc chup voi anh sang méi truong khong
¢6 truong sang déu nén anh c6 ty 18 tin hiéu trén nhidu thap.
Khi d6i chiéu véi luge dd Histogram, su chénh 1éch ctia mat
do pixel trén cuong do sang pixel trén anh khong cao. Diéu
nay cho thiy, do trong phan giita ving ¢c6 muc nude va lo
thuy tinh thip, gay kho khan khi thuc hién tim 13i sai muc
nude bang cac phuong phap xir Iy anh.

Déi v6i anh sir dung phuong phép chup tir phia sau, vi
nén anh dugce su dung 1a mot nguén sang duoc thiét ké dé
tao trudng sang co cudng do sang déu & phan nén nén ty 18
giita tin hiéu trén nhiéu sé& ting. Khi ddi chiéu voi luoc dd
Histogram thu duoc cac vung c6 gia tri cuong do sang tach
biét (hinh 6). Vi vay, d§ tuong phan cua muc nudc va vung
nap chai dugc tach biét hoan toan véi cac ving khac trong
anh, khi thuc hién xu 1y 15i trén viing muc nudc cd thé thuc
hién ldy ngudng don dé phan ving anh mot cach don gian.
Hon nita, s6 luong dit liéu xir Iy trén anh s& giam, nhom da
thiét k& thuat toan xur ly anh thu dwoc véi thoi gian xir Iy trung
binh 0,06 gidy trén mot san pham ddi véi 18i sai muc nudc.
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Hinh 6. D6 thj Histogram twong (rng vé&i 2 anh trén.

3.2. Ddanh gia hiéu qua cua phwong phdp chiéu sang
truong toi

Ky thuat chiéu sang truong t6i co goc chiéu xa nho tap
trung vao vung bién vat the, tao hi¢u ting tang cuong ¢ vung
bién cua vat. Di€u nay tao di€u kién phat hi¢n 101 ¢ vung bién
va nhiing vét nut xuat hién trén bé mat san pham (hinh 7).

Hinh 7. Anh chup lo vic-xin bang phwong phap trwong téi va
tr phia sau.

Vé6i phuong phap trudng tbi, thanh cia lo véc-xin tao
thanh mot bién don 1¢ c6 ving sang déu, d6 day mong, mép
ctia bién anh c6 chénh léch cudng d6 sang so véi nén anh
cao, tao do tuong phan 16n (hinh 7.1A). O phwong phép tir
phia sau, boi vi mat phang cta nén sang dang sau 16n hon
han so véi lo nén c¢6 nhiéu tia sang di tir nén sang dén thanh
lo, vi vay thanh lo c6 bién mo va day hon héan (hinh 7.1B).

(A)

(B)

Hinh 7.1. Hinh anh phéng to cua chi tiét thanh lo & anh chup
lo vac-xin.

Khi dat vat ngay trude dén tur phia sau, anh bién thu
duoc sé& 1a anh gan nhét véi kich thude that cta lo. Bén canh
d0, vi bé mit lo 1a mot mat phing cong cho phép anh sang
di qua co chiét suit khac S0 Vi khong khi, mat phang nay
khiic xa 4nh sang di tir nén dén dén camera. Do khoang cach
tor dén kha xa (7,5 cm), anh nhan dugc cia bién lo 1a anh
gia [6]. Vi vay, trong trudng hop néu mudn sir dung ving
bién anh dé 1y kich thudc cua lo, truong tdi 1a phwong phap
thich hop.
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A) (B)

Hinh 7.2. Hinh anh phéng to cua chi tiét mwc nwérc tiép xuc tai
thanh lo & anh chup lo véc-xin.

Phuong phap nay tuy cho két qua anh bién sic nét va co
d6 tuong phan cao hon so vdi phuong phap tir phia sau. Tuy
nhién, myuc nudc khong khép kin tai thanh I do cAu trac
thanh cong vao trong nén anh sang truyén vé tai ving nay
it (hinh 7.2A). Viéc nay khién qué trinh dong bao khép kin
muc nude 1a khong thé. Vi vay, wu tién két qua hinh anh cia
phuong phap tir phia sau, nho muc nudc duge khép kin tai
thanh 1o (hinh 7.2B).

Téng quan muyc nude 6 lo, 2 phuong phap trLrorng t6i va
tir phia sau déu tao do tuong phan clia muc nudce tot so voi
ving anh xung quanh. O truong tdi, tuy anh sadng ¢ duong
bién phia trén ctia myc nudc thyc chét 1a anh sang phan xa
tr phﬁn ¢6 lo, tao nén mot bién gia tai vi tri nay nhung ph?m
bién dudi cia myc nudc van la bién that, phan bién nay
duoc sir dung dé so sanh vdi ¢6 lo, tir d6 danh gia myc nudc
trong lg (hinh 7.3) [7, 8].

Hinh 7.3. Hinh anh phéng to cua chi tiét mwc nwéc cha lo &
anh chup lo vac-xin.

Song song véi viéc kiém tra 13i trén than lo, bao dam
chat luong cua vic-xin trong lo 1 viéc khong thé bo qua
trong viéc kiém dinh chat lugng san phém. Mot yéu td anh
hudng dén chét lugong cua véc-xin 1a viée lo véc-xin duge
dong kin. Trén anh chup mot lo vic-xin c6 16 nép chai bi
ho, phuorng phap chleu sang tu phia sau cho thay rd tinh
trang cua nap lo véc-xin. Nho viy, ta ¢6 thé kiém tra tinh
trang cua nap chai (hinh 8).

GY) (B)

Hinh 8. Anh nép chai bi hé trén lo vac-xin v&i phwong phap
chiéu sang trwedng t6i (A) va chiéu sang tir phia sau (B).
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Bén canh do, trong qua trinh san xuat cong nghiép, mau
vat c6 thé bi ban, hinh anh thu dugc tir phuong phép chup tir
phia sau c6 thé bi nham 1an thanh muc nudc, tao thanh myc
nudc gla Tu d6 tao ra cac truong hop gy sai s0t trong qua
trinh kiém tra nhu tao vi tri gia khi vét ban nam tring 1én
hodc o vi tri khac so voi vi tri cia myc nudce that hoac gay
kiém soat thiéu khi vét ban nim ¢ vi tri muc nude that & chai
khong c6 nude (hinh 8A).

(A) (B)

Hinh 9. Anh muc nwéc gia véi phwong phap chiéu sang tir
phia sau (A) va chiéu sang trwéong toi (B).

Khi stir dung dong thoi 2 phuong phap chup tmong tbi
va tir phia sau, ta c6 thé dong thoi kiém tra cho nhiéu truong
hop 16i khac nhau tai cing mot vi tri chup trén anh (hinh
9). Vi anh chup truong téi chi tac dong lam ting cudng do
bién cia myc nudc con anh chuyp tir phia sau cho ra vong
bao khép kin ctia muc nude, ta cod thé loai bo cac truong
hop san pham c6 16i myc nude gia nhu trén. Nhom da xay
dung mdt thuat toan so sanh kiém tra két qua phan tich anh
chup giita 2 phuong phap nham loai bo truong hop nham
14n muc nude.

3.3. Pdnh gid higu qud ciia phwong phdp chiéu sing
tin xq déu

Hiéu mg anh sang do dén tan xa cho ra truong sang déu
trén bé mit cta vat thé. Vi véy, ky thuat nay thich hop khi
kiém tra 13i trén bé mat hodc trong trudng hop nha san xudt
mudn doc sé ma vach hodc trich xuét ky tu trén bao bi san
phim. K§ thuat chiéu sang nay ciing pht hop véi cdu tao
khéi hinh try cua lo véc-xin, nho nguyén 1y tin xa déu ma
cau tao ctia dén tan xa c6 thé dugc thay doi dé phu hop véi
cdu tao cua vat. Vi vdy, thiét ké dén vom 1a ngudn sang c6
thé chiéu sang déu trén bé mat nhian dugc dan trén thanh
cong cua lo va camera thu dugc hinh anh bao bi c6 truong
sang déu (hinh 10).

Hinh 10. Anh chup nhan chai bang anh sang méi trwéng (A) va
dwoc chup bang phwong phap tan xa déu (B).
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4. Két luan

Hé quang hoc dugc thiét ké da cho ra két qua hinh anh
dau vao cta hé thong thi giac may tinh trong kiém dinh da
duoc t6i vu hoa. Hinh anh dau vao cta hé théng ¢ chat
luong thong tin t6t hon khi cac chi tiét gdy nhidu tir moi
truong ngoai dugc loai bo va cac dbi tugng 16i can dugc
chu y dugc lam ndi bat. Ngoai ra, viéc sit dung bd diéu
khién LEDs phat dén theo xung da 1am giam t6i da nhiéu
anh khong mong mudén dén tir méi truong bén ngoai. Didu
nay lam giam thoi gian kiém dinh trong toan bo dy chuyén,
gilip ndng cao hiéu suit va do chinh xac trong khau kiém
dinh san phém du ra, tiét kiém duoc chi phi nhan lyc va
giam thiéu sai sot & muc dé va kha. Tir 46, chimg minh duoc
tam quan trong cia mét h¢ quang hoc duoc t61 wu hoa riéng
cho day chuyén kiém dinh.
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QUY DINH VE BAI B DANG Til TREN TAP CHi

Yéu cdu chung

Bai bo gUi dang trén Tap chi phai la bai béo nguyén thuy (chua dugc cong bo trude do). Tac gia khong dugc gli dang bai béo trén céc
tap chi khac cho dén khi cé quyét dinh xét duyet clia Ban Bién tap.

Bai bao dai khong qua 10 trang (bao gom céa béang biéu, ghi chd, tai liéu tham khéo va phu luc); font chii: Times New Roman; ¢& chii 13;
khé gidy A4, 18 trén 2 cm, 1& dui 2 cm, 18 trai 3 cm, 1& phai 2 cm.

Bai béo gli qua Hé thong gUi bai truc tuyén tai dia chi https:/b.vjst.yn/index.php/ban_b/about/submissions hodc c6 thé glii truc
ti€p dén Tap chi (Phong 507, s6 113 Tran Duy Hung, phudng Trung Hoa, quan Cau Gidy, Ha Noi, Viét Nam) hodc qua hom thu dién t:
khoahocvacongnghevietnam @most.gov.vn.

Céu triic clia céc loai bai bao khac nhau c6 thé thay déi tly theo loai hinh nghién ctiu va ni dung clia bai bao. Sau day Ia chi tiét cac
thanh phan chinh clia bai béo.
Ténhaibao

- Tén bai béo dudgc viét béng tiéng Viét va tiéng Anh, trén trang dau cla bai bao, in dam, khong gach chan hay viét nghiéng.

- Tén bai béo phai ngén gon, rd rang va phu hgp véi ndi dung bai béo.

- Phia dudi tén bai bao la tén tac gid khong viét chic danh va hoc ham, hoc vi. N&u ¢6 nhiéu tac gi& lam viéc & cac co quan khéc nhau thi
tén tac gia dugc danh s (*2-) & phia trén. D&u hoa thi (') chi tac gia lién hé, dugc viét & cudi trang dAu tién clia bai béo.

Khi liét ké co quan cong tac clia tac gid, cAn néu rd tén cd quan va dia chi cd quan (s6 nha, tén dudng, phudng, quan, thanh phé, quéc
gia) bang tiéng Viét va tiéng Anh.

Tom tat

Tom tat bang tiéng Viét va tiéng Anh (khoang 160-250 tlr). Néu dugc myc dich, phuang phap nghién ctu chinh, két qua nghién cuu va két
luan chli yéu. Tu khoa bang ca tiéng Viét va ti€ng Anh theo thi ty alphabet (it nhét 3 ti khoa). Chi s6 phan loai (theo hudng dan).

1.Datvan d6/Dan nhap/Ma ddu

_ Dinh nghia van dé; tom Iugc van dé nghién clu da dugc cong b trong va ngodi nudc, néu myc tiéu nghién ciu va gidi thich sy la chon
dé tai va myc tiéu nghién ctu dé thay dugc tinh thai sy, tinh khoa hoc va su cén thiét clia van dé nghién ciu.

2.6 tuong/Vat ligu va phuong phap nghién ciu

Dai tugng nghién ctiu can trinh bay tiéu chuén Iya chon, dic diém déi tugng nghién ctu. )

Phuang phap nghién ctu can néu rd cach tiép can nghién ctiu, loai hinh nghién ctu, phuong phép do ludng, cong thtic tinh ¢ mau, phuang
phap x{i Iy s6 lidu, mo ta ki céc kj thuat tién hanh trong nghién cliu; cac quan diém, Iap luén, y kién tranh luan, cac dan ching...

3.Ketqud

Trinh bay ddy dd, khach quan céc két qua thu dugc sau nghién ciu, cac két qua nay phdi phuc vu cho myc tiéu nghién ctiu. Cac s6 liéu
phéi chinh xéac va khdp véi nhau. )

Phan két qua nghién ctiu chi trinh bay céc két qua nghién cuiu clia dé tai, khong gidi thich, so sanh va ban luan.
A4.Ban luan (phan nay c6 thé gop véi phan két qua)

ChU y€u ban luan cac van dé lién quan dén muyc tiéu dé tai.

Nhén xét, danh gia mot céach khach quan céc két qua nghlen cliu, ¢6 so sanh véi céc tac gid khac dé khang dinh hoac phli dinh nhiing hiéu

biét da co, qua d6 néu dugc nhiing diém mdi va déng gép clia dé tai. B

Dy béo hudng nghién cu tiép va kha nang ting dung cac két qua nghién ciu vao thyc tién.
5. Ketluan

Néu két qua nghién ctiu chii y&u clia dé tai c6 tinh khai quat lién quan dén muc tiéu nghién ctiu, dé xuét cac van dé tiép tuc nghién ctu.
L0 CAiM ON (néu co)

Téc gia cdm on céc t6 chiic/ca nhan da tai trg kinh phi hodc hd trg cho nghién ciu.
Phu lue (néu co)

Diéng tai bang sd liéu, thong tin dé hd trg thém cho ndi dung bai bao.
Chii thich v tai ligu tham khdo

Chi thich dugc dénh so theo thii tu xuét hién (2%~ ) va dugc trinh bay ngay 6 cudi trang viét (footnote).

Céc tai liéu tham khao dugdc danh sé theo thi tu xuat hién dé’_chi dan ching dugc trich dan 6 dau trong bai béo. S6 thi ty dugc danh trong
ngoac vu()ng, vi du: [3] v6i mét hoac [2, 5, 7-9] véi nhiéu s6 chi dan.

Luuy:

- DGi véi trich d&n trong bai bao: tai liéu tham khao c6 nhiéu hon mét tac gia chi dé tén tac gia dau tién va cong su, viét tat Ia cs, vi du: T.V.

Nguyen va cs (ndm xuét ban) [thd tu trong danh muyc tai liéu tham khao].

- DGi v6i danh myc tai liéu tham khéo cudi bai: tai liéu tham khéo béng ti€ng Anh, cac tai liéu khong phai tiéng Anh cén dugc dich sang tiéng
Anh va chu thich & cudi cau, vi du: (in Vietnamese), (in French)...

- Tai liéu tham khao 1a cac dudng link can b3 sung ngay truy cap.

Téc gia (Nam xudt ban), “Tén tai liéu dugc trich dan”, Tén ngudn, tap(so) trang/so trang/trang dau-trang cudi (néu o), s6 DOI (néu co),

URL (néu c6), ngay truy cap (ghi ré ngon ngi nao néu khong phai tai liéu béng tiéng Anh).

Téc gia: |3 tac gid/cac téc gia clia tai liéu dugc tham khao, trich dén: ligt ké day dl tén tac gia (chi viét tat dua Ién trudc) vai nhiing tai lieu
tham khéo c6 <3 tac gia; liét ké 3 tac gia dau tién va theo sau la “et al.” khi c6 tii 4 tAc gia trg 1én.

Nam xu&t ban: nam xudt ban cla tai liéu dugc tham khao, trich dan.

Tén tai liéu dugc trich dan: 1a tén bai béo, chudng/phén séch.. (chi viét hoa chii cai ddu, tru tén riéng va sau ddu hai chdm), viét trong
ngoac kép. . ) )

Tén ngué‘n c6 thé 1a tén tap chi, tén sach, hay tén tai liéu géc cla tai liéu dugc trich dan (phan nay dudc in nghiéng), viét hoa chii cai dau
tién cla moi tii chinh.

Tap(s6): danh cho nguon trich la tap chi, sach hodc cac xuat ban pham khac (phan nay in dam).

Trang/so trang/trang d4u-trang cudi phan anh nai cu trd cla tai liu dugc trich dan trong tai liéu nguén. \

Neq ¢6 22 tai liéu tham khéo do cung tac gid dau tién va cung ndm cong bd, thi cac tai liéu tham khao nay can dugc dénh du a, b.. sau
ném xuét ban (vi dy: 1986a, 1986b...). ) ] ) ) )

NEu c6 mot s6 tai liéu tham khao o cling 1 bai béo dugc trich dan c6 s6 trang khac nhau thi can trich dan thém s6 trang, vi du: A. Amber
(1982, p.39).

Chi tiét vui long xem thém tai: https://b.vjst.vn/index.php/ban_b/quy-dinh-bai-viet.

Céc yéu cau khic
- Bai viét khong dat yéu ciu, Toa soan khong tra lai ban thao.

- Bai viét ch| dugc dang khi phan bién nhan xét vé chat lugng bai bao déng y y cho dang.
- Ban quyén: tac gid dong y trao ban quyén bai viét (bao gém ca phan tém tat) cho Ban Bién tap Tap chi.

Quy dinh nay dp dung tif ndm 2022 tré di.

PHAN LOAI LINH VUC KHOA HOC
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Toan hoc va théng ké

Khoa hoc may tinh va thong tin
vatly

Hoéa hoc

Khoa hoc trai dat va méi trudng
Khoa hoc su séng

Khoa hoc nano

Khoa hoc tinh toan

Cac Iinh vic khac cua khoa hoc tu
nhién

Khoa hoc ky thuat va cong nghé

Ky thuat dan dung: ky thuat kién
ky thuadt x@y dung; ky thuét

két cdu va do thi; ky thuat giao

théng van tai; ky thuat thuy Igi; ky

thuat dia chat cong trinh

Ky thuat dién, ky thuat dién tl, ky

thuat thong tin

Ky thuat cg khi, ché tao may

Ky thuat héa hoc

Ky thuat vat liéu va luyén kim

Ky thuat y hoc

Ky thuat méi truéng

Céng nghé sinh hoc cong nghiép

Céng nghé nano

. Ky thuat thuc phdm va dé uéng
. Céac Iinh vyc khac clia khoa hoc

ky thuat va cong nghé

Khoa hocy - duge

Y hoc co s6

Y hoc lam sang

Y hoc du phong

Dugc hoc

C4c linh vuc khac cta khoa hoc
y - dugc

Khoa hoc nény nghiép

Tréng trot

Chan nudi

Thay

Lam nghiép

Thay s&n

Cong nghé sinh hoc trong nong
nghiép, thly san

Céc linh vuc khac cta khoa hoc
noéng nghiép

. Tam ly hoc

Kinh té€ va kinh doanh
Khoa hoc giao duc

. Xahdi hoc

Phap luat
Khoa hoc chinh tri

. Dia ly kinh t& va x4 hoi
. Théng tin dai chdng va truyén thong

Lich st va khao ¢6 hoc

. Ngbén ngl hoc va van hoc

. Triét hoc, dao dtc va tén giao

. Nghién ctiu vé khu vuc va quéc té
. Cac linh vuc khac cta khoa hoc

xa hoi va nhan van
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Nghién ciru cac dac tinh quang hoc va vat ly cia sol khi tai mgt khu
vue d6 thi & Ha Néi.

Nguyén Dirc Lugng, Bui Thi Hiéu, Van Hung V§, Pham Thi Thuy
Nghién ciru thanh phin héa hoc ngudn nuée phuc vu bio tdn gen
va phat trién chudi gia tri bd H'méng & mién nii phia Bic.

Vii Thi Minh Hong, B3 Thi Hai

Diéu tra thanh phin loai va kinh nghiém sir dung cay in dwoc ciia
ddng bao Thai tai huyén Sép Cop, tinh Son La.

Nguy@én Thi Van Anh, Nguyén Van Du, Ha Tudn Anh, Bui Van Thanh,
Tran Thi Lién, Nguyén Tién Diing

Nghién ctru xac dinh cac ving EST-SSR dic trung cia loai sim
Ngoc Linh (Panax vietnamensis Ha & Grushv) bﬁng phwong phap
giai trinh ty gen thé hé méi.

Nguyén Thi Phuong Trang, Nguyén Hung Manh, Bui Thi Thu Ha

Nghién ciru thwe nghiém xac dinh sirc khang cit con lai ciia dAm bé
tong cbt thép nhip ngfm da bi an mon cbt dai.
Nguyén Huy Cuodng, Dinh Hitu Tai, Nguyén Cong Hau

Xic dinh d9 bén nén Iéch tim phing ciia cdt bé tong cot thép cé sir
dung tro bay.
Sykhampha Vongchith, Nguyén Truong Thang

Nghién ctru ché tao thir nghiém may phat dién ma sat nano dua
trén hai vat liéu Teflon va nhom cong nghiép.

Phan Hai, Phan Nguyén Hoa, HO Anh Tam, Nguyén Hiru Btrc, Pham
Pric Thing

Dinh gia hoat tinh sinh hoc ciia cao chiét 1a trau khong (Piper betle
L.) thu nhan bing phwong phap chiét siéu am.

Hoang Thiy Duong, Nguyén Kim Thanh Kiéu, Ngé Hong Loan, Phan
Thi Kim Ngéan, Lam Hoang Anh Thu, Pham Tién Diing, Ngb Vo Ké
Thanh, Nguyén Hitu Tuyén

Nghién ciru anh hwéng ciia nhiét d9 dén ciu tric, sy khong dong
nhit ciu tric va dong hoc ciia silica 1ong.
Giap Thi Thuy Trang, Pham Hiru Kién, Duong Thi Lan, Trinh Van Ha

Nghién ciru ché tao cam bién khi ¢ nhiét dd phong trén co sé vat
liéu polypyrrole.

Tran Thanh Binh, Luyén Qudc Vuong, Hoang Van Hén, Giap Vin
Cuong, Nguyén Thi Quynh Hoa, Bui Vin Dan, Hoang Thi Hién, Chu
Vin Tuin

Nghién ciru kha ning sir dung xi luyén thép 1am chit trg dung khir
tap chit ciia gang 16ng trong quy trinh tién xir ly.
Nguyén Cao Son

Nghién ciru dnh hwéng ciia hé thong quang hoc trong hé thong
Kiém tra chét lwong trén diy chuyén san xuat san phim y té ing
dung thj giac may tinh.

Pau Sy Hiéu, Poan Quang My Han, Ta Chiu Hy, Lé Nguyén An
Khang, Khiu Nguyén Thanh Pat

0 Studying the optical and physical properties of aerosol in an urban
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area of Hanoi city.
Duc Luong Nguyen, Thi Hieu Bui, Hung Vy Van, Thi Thuy Pham

Research on the chemical composition of water resources for gene
conservation and development of H’mong cattle value chain in the
northern mountainous region.
Thi Minh Hong Vu, Thi Hai Do

Survey on species composition and experience in using edible plants
of Thai ethnic in Sop Cop district, Son La province.

Thi Van Anh Nguyen, Van Du Nguyen, Tuan Anh Ha, Van Thanh Bui, Thi
Lien Tran, Tien Dung Nguyen

Identifying special EST-SSR regions of Panax vietnamensis Ha &
Grushv based on Next-generation sequencing.
Thi Phuong Trang Nguyen, Hung Manh Nguyen, Thi Thu Ha Bui

Experimental investigation on residual shear strength of short-span
reinforced concrete beams with corroded stirrups.
Huy Cuong Nguyen, Huu Tai Dinh, Cong Hau Nguyen

Determination of uni-axial bending resistance of reinforced fly ash
concrete columns.
Sykhampha Vongchith, Truong Thang Nguyen

Investigation and fabrication triboelectric nanogenerator using
commercial Polytetrafluoroethylene and Aluminum.

Hai Phan, Nguyen Hoa Phan, Anh Tam Ho, Huu Duc Nguyen, Duc Thang
Pham

Evaluation of bioactivities of ultrasound-assisted extraction of betel
leaves (Piper betle L.).

Thuy Duong Hoang, Kim Thanh Kieu Nguyen, Hong Loan Ngo, Thi Kim
Ngan Phan, Hoang Anh Thu Lam, Tien Dung Pham, Vo Ke Thanh Ngo,
Huu Tuyen Nguyen

Studying the effect of temperature on the structure, structural and
dynamic heterogeneity of liquid silica.
Thi Thuy Trang Giap, Huu Kien Pham, Thi Lan Duong, Van Ha Trinh

Study on the gas sensor at room temperature based on polypyrrole
materials.

Thanh Binh Tran, Quoc Vuong Luyen, Van Han Hoang, Van Cuong Giap,
Thi Quynh Hoa Nguyen, Van Dan Bui, Thi Hien Hoang, Van Tuan Chu

Study the ability of using basic oxygen furnace slag as a flux for
removing impurities from liquid iron in a pre-treatment process.
Cao Son Nguyen

Studying the effect of optical system on quality control system of the
medical instruments production applying computer vision.

Sy Hieu Dau, Quang My Han Doan, Chiu Hy Ta, Nguyen An Khang Le,
Nguyen Thanh Dat Khau

b.vjst.vn






