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Khoa hoc Tu nhién n—

Ghi nhén hinh anh cit 16p 3 chiéu
str dung hi€u wng dich chuyén pha Doppler
voi nguon sang pho rong

Pham Pirc Quang"?*, Banh Quéc Tuin', Vii Thanh Tung®, Lé Quang Thai2, Nguyén Qudc Dat?

Wién Ung dung Cong nghé
’Trung tam Dich vu Khoa hoc va Cong nghé,
Hoc vién Khoa hoc, Cong nghé va Dé6i méi sang tao
3Vién Co khi, Truong Pai hoc Bach khoa Ha Noi

Ngay nhén bai 15/6/2020; ngay chuyén phéan bién 18/6/2020; ngay nhan phan bién 12/8/2020; ngay chip nhan dang 18/8/2020

Tom tit:

Trong nghién ctru nay, cac tac gia dé xuat mot phu'(rng phap méi cho phep ghi nhan hinh dnh cat 16p 3 chiéu ciia
miu vit sir dung phwong phap glao thoa voi nguon sang pho rong. Tén s ciia song tham chiéu duge diéu ché theo
hiéu wng Doppler do sy di chuyen v6i mét van toc co dinh cia guwong tham chiéu. Su thay doi cwong d§ anh sang
cua Van glao thoa giira song tham chiéu va song anh sang phan xa tir vat (song vat) do hi¢u trng Doppler tal vi tri
ciia mdi diém anh dwge dac trung béi ham cwong do sang va ham nay dwgce lay miu béi camera c6 tin so rét cao.
Ap dung ham lgc théng giai va bién ddi Fourier ngugc cho pho tin s6 ciia ham cwong d¢ van giao thoa cho phép
khéi phuc lai anh ciit 16p 3 chiéu ciia méu vat véi do phan giai rit cao.

Tir khéa: anh giao thoa anh sing, chup cit 16p, do bién dang, giao thoa 4nh sang.

Chi sé phén loai: 1.3

Gidi thiéu

Chup cit 16p két hop quang hoc OCT (Optical coherence
tomography) la mot k¥ thuét hinh anh st dung anh sang c6
d6 két hop thap (ngudn sang phd rong) dé thu duogc hinh anh
cit lop 3 chiéu cua cac mau vat c¢6 d0 tan xa cao, nhu cac mo
sinh hoc véi do phéan giai theo chidu su c& vai micromet.
OCT thuong duoc str dung dé chup anh cit 16p y té va trong
cong nghiép khong xam 14n hay pha hiy mau vat, vi vy né
da tro thanh mot cong cu manh trong nhiéu ung dung thudc
nhiéu linh virc khac nhau [1-3]. Chup cét 16p quang hoc OCT
duogc phan loai theo chup cit 16p két hop quang mién thoi
gian (TD-OCT) [1-3] va chup cit 16p két hop quang mién
tan s6 (FD-OCT) [4-6]. Trong TD-OCT, 4nh sang phan xa
tir vat giao thoa véi 4nh sang phan xa tir grong tham chiéu
va dugc ghi nhan boi mot cam bién hinh anh. Khi guong
tham chiéu duogc quét, mot loat cac hinh anh giao thoa gitta
song phan xa tir vat thé va song tham chiéu duoc ghi lai dé
tao ra ham cuong d9 song giao thoa, cac dinh cua cac ham
cuong do xac dinh cAu trac cua mau vat [1-3]. Khac véi
TD-OCT, guong tham chiéu cua hé thong FD-OCT dugc cb
dinh, nguon sang bang thong rong dugc su dung, tin hi¢u
giao thoa cua séng vat va song tham chiéu twong tmg véi
mdi budc song cua ngudn sang duge ghi nhan mot cach

“Tac gia lién hé: Email: pdquang@most.gov.vn
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riéng bi¢t thong qua viéc su dung cach tir quang, hodc cam
bién quang tuyén tinh hay ngudn sang c¢6 chirc ning lya
chon va diéu chinh budc song [4-6]. Do mbi quan hé theo
bién d6i Fourier giita thong tin do sau cua vét va phd cia
nguodn sang, bién ddi Fourier tir tin hiéu cudng d9 giao thoa
theo pho ctia ngudn sang cho phép khoi phuc hinh anh do
sdu cta vat thé. OCT trong mién tan s, vi vay ¢o thé duoc
chia thanh OCT ph tan sb anh sang (Spectral Domain - SD)
va OCT nguon quét (Swept Source - SS) OCT [4-6].

Théng thuong, FD-OCT c6 lgi thé hon TD-OCT & do
nhay cao, ty 1é tin hiéu trén nhiéu (SNR) cao va tde do do
nhanh. D¢ phén giai thap hon lién quan dén toc do quét cua
guong tham chiéu va bing thong cua ngudn sang duge coi
la tro ngai 16n cua hé théng OCT trong mién thoi gian [1-3],
tuy nhién véi viéc sir dung ngudn sang bang thong rong va
camera toc do chup 16n, hinh anh 3D c6 d§ phan giai cao
clia mau vt sinh hoc ¢6 thé duoc ghi nhan theo thoi gian
thyc bang nhidu phuong phap trong cac nghién ciru gan day
[7-9].

Trong nghién ciru trude, chung toi da dé xuat mot hé
thong hoat dong nhu mot bo dich pha dya trén hiéu tng
Doppler véi ngudn sang phd siéu rong duge thuc hién bang
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Reconstructing three-dimensional
tomography image using
Doppler phase shift effects
with a broadband light source

Duc Quang Pham"?*, Quoc Tuan Banh!,
Thanh Tung Vu®, Quang Thai Le*, Quoc Dat Nguyen’

!National Center for Technological Progress
’Innovation and Technology Service Center,
Vietnam Institute of Science Technology and Innovation
3School of Mechanical Engineering, Hanoi University of Science and Technology
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Abstract:

In this study, the authors proposed a new method that
allows the reconstruction of three-dimensional (3D)
tomographic images of an object using a broadband
light source. The frequency of the reference wave was
modulated by Doppler’s effect due to the movement with
a constant velocity of the reference mirror. The variation
of the interference light intensity caused by Doppler’s
effect at the position of each pixel of the camera was
characterised by the light intensity function and this
function was sampled by a very high frame rate camera.
Applying the band-pass filter and inverse Fourier
transform to the spectrum of the intensity function
allowed reconstructing the 3D image of the object with
very high resolution.

Keywords: light interferometric  images,
interferometry, optical tomography, profilometry.

Classification number: 1.3
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cach di chuyén guong tham chiéu vé6i van téc khong doi
[10]. Bién d6 phtic (complex amplitude), bao gf”)m thong tin
vé pha va bién d6 ciia song phan xa tir mdi diém trén bé mat
clia vt tuong g véi timg bude séng ctia ngudn sang, cd
thé dugc tinh toan tir phd cia ham cuong d6 van giao thoa
thu dugc tr mot loat cac anh giao thoa cta song vat va song
tham chiéu. Piéu nay cho phép khoi phuc chinh xé4c cdu tric
3D va hinh anh quang phd day du (full spectral image) bé
mat cua vat.

Trong nghién ctru nay, ching t6i dé xuit mot phuong
phép tai tao anh moi, mo rong ung dung cua bd dich pha
dya trén hiéu tmg Doppler cho hinh anh chup cit 16p 3D.
Phuong phap méi ciing ¢6 thé cai thién hiéu suat cia OCT
trong mién thoi gian. Ham cuong d6 giao thoa duge didu
ché bang chuyén dong cua guong tham chiéu va dugc ldy
mau bang mot camera c6 toc do khung hinh rat cao. Bién d6i
Fourier ctia ham cudng d6 giao thoa chi ra mdi lién hé gitra
phé cua anh sang phan xa tir vat va vén tc cta guong tham
chiéu. Bing cach ap dung bo loc thong dai cho mién tin sd
ctia cudng do giao thoa, nhidu lién quan dén chuyén dong
ctia guong tham chiéu va nhidu méi truong cé thé dugc loai
b6. Bién d6i Fourier nguoc ctia ham cuong do giao thoa sau
khi loc cho phép khoi phuc hinh anh cit 16p 3D cua vat véi
d6 phan giai rat cao.

Noi dung nghién ciiu
Nguyén ly

So d6 nguyén 1y ciia hé thong duoc miéu ta trong hinh 1.
Gia sir rang w,vaw, la tan s6 goc ciia song tham chiéu va song
vat, w, =w, - w, thé hién sy khac nhau giira tan s6 goc cua song
tham chiéu va song vat, khi guong tham chiéu va vat dung yén
thi w, = 0. Khi guong tham chiéu di chuyén véi vén toc v, thi
hién tugng Doppler xdy ra, w, dugc tinh theo cong thure:

drv,

Wy =W =Wy ®

=2kv, €))

trong d6 A la budc song anh sang.

Cuong d6 van giao thoa dugc lay mau tai mot diém anh c6
vi tri x trén cam bién clia camera dugc miéu ta bdi cong thirc:
Zoo K,

[(x,t)= I j

k

L (v b 2) {14 (k)cos[8, + v, + 22k Jdkdz (@)

“min “min

trong d6 1, (x, k, z) = A° (x, k, z) + A’ (k) 1a cuong d9 van giao
thoa, 4% va 4’ 1a bién d¢ séng vat va song tham chiéu, k 1a
Vector’séng, O, la pha khoi tao ban dau (60, dugc quyét dinh
bdi moi lién hé gitra vi tri clia vat va vi tri ban dau cua guong



tham chiéu), v(k) = 24 ok, 2)ARVA (x, k, z) + A7 (k)] 1a
dd tuong phan cia van giao thoa, z Ia chiéu dai khac nhau vé
dudng di cia song tham chiéu va song vt lién quan t6i thong
tin 3 chiéu cta vat, véc-to song k.. vak taongimg voibudce
song A va/ trong giai phd ciia ngudn séng.

Chu ¥ ring, trong thyc t& cam bién quang ctia camera 1a mot
ma tran diém anh 2 chiéu véi vi tri cac diém anh duoc dénh sb
theo 2 chiéu x va y, tuy nhién dé don gian trong viéc miéu ta
nguyén 1y hé thong, cam bién quang trong tuong hop nay la
mdt mang 1 chidu theo chiéu x, cac phép toan trong trudong hop
ma trén 2 chiéu dugc tinh toan hoan toan tuong tu. Gia sir rﬁng,
mau vat c6 chiéu sau tuyét ddila (Z - Z )vaduoc chia thanh
L>0 16p bang nhau, mdi 16p c6 chiéu dai A7 vi tri ciia mdi 16p
duoc danh s6 boi s nguyén duong /, L > > 0. Do dic tinh hap
thy ctia vét, giai phd va cuong do anh sang phan xa tir cac 16p
khac nhau cua vat 1a khac nhau.

»| Maytinh

Huéng dich chuyén
—

Camera

Nguon sang
phé réng

s

Théu kinh Guong
tham

Thaukinh

Mau vat

Hinh 1. So d6 hé théng.

Giai phd ciia song anh sang phan xa tir 16p / ciia vat dugc
chia thanh N, phén, trong d6 cuong do sang I (x,z)vadj tuong
phan v (x, z) (1 <i < N) cua cac budc song khac nhau trong mdi
phén 14 tuong duong nhau, trong trudng hop nay phuong trinh
(2) duoc viét lai thanh:

N
I(x,0) = iZJi (x,t,2,) 3)

1=0 i=0

trong d6 I(x, ¢, z) = I (x,
2ZI]€1,1']} Z - me + IAZ

k,, Z)A1 + vk, )eos[O, + 2kv,t +

Tir cong thite (3), ¢ thé nhan thay rang /(x, 7, z) 1d mot ham
ctia thoi gian, do d6 bién doi Fourier theo thoi gian ciian 1a FI,
(x, w,, z)) dugce tinh theo cong thirc:
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F[i(X,Wb,ZZ) :[0i(xazl)(kl (i+1)

=k, )o(w,)+

W, =Vy(k iy 1)

I (2,7, rect] o ]ej€0+jZIWb/(2VR)+ @
2k, i =k vy
W, Ve hy ) )

LA A

J(i41)
1, (6,20 (x, 2, rect] W g hoFlen)
(i41)

trong d6 d(w,) 1a ham delta cua w,. Ttr cong thic (4), phd cia
FI(x, w, z) dugc thé hién trong khoang 2y kz [ SW, S 2V
Cho mdi tan s w, = 2v k chon trong phd cua FI (x w,,z) duoc

tinh theo cong thuc.
FI.(x,w,,z,)=1,(x,z,)v,(x,z )ejw“”’k) )

va bién d6i Fourier ciia ham cuong do van giao thoa I(x, #) tai
moét tan sO w, xac dinh twong Ung voi vector song k dugc tinh
theo cong thurc:

L
FI(x,k) =1, (x,2,)v,(x,2,)e"" (6)
=0

Tir cong thic (6), ¢6 thé thiy rang FI(x, k) 1a bién doi
Fourier cua /(x, z) theo chiéu sau z:

I(x.z) =€ 1 (x,2,)v.(x,z) ()

Tur cong thire (7) ta c6 thé thay rang, I(x, z) 1a ham cuong
d6 cua van giao thoa theo chiéu sau z,va no duoc tinh bing
bién d6i Fourier nguoc cua Fl(x k) trong cong thtre (6). Vi
cuong d6 cua song tham chiéu 1a khong d6i, do do I(x, z)
chinh 13 anh cét lop clia vat theo cac chiéu sau khac nhau.
Qué trinh 14y mau va khoi phuc anh 3 chiéu cat 16p ciia vat
dugc miéu td trong hinh 2.

z
B

Cudng do6 sang
Cudng do sang ~

Tan sé (Hz)

[

Thdi gian (giay)

® . )

A

Cudng doé sang

Cudng do6 sang

X

>
Chiéu sau -z (mm) Tan s6 (Hz)

Hinh 2. Qui trinh liy miu va khéi phuc dnh 3D ciit 16p ciia mau vat
duoc thue hign qua cic buéc: (A) Liy miu ham cudng d¢ van giao
thoa béi camera c6 tbe d§ chup cwc nhanh, (B) Bién dbi Fourler, (C)
Ap dung ham lgc thong giai, (D) Chuyen vé trung tam va bién dbi
Fourier ngwgc dé khi phuc lai, (E) Anh cit 16p 3 chidu cho tirng diém
anh caa vat.
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Khodng do va dp phin gidi

Gia st rang co N, mAu van giao thoa I(x, 7) dugc iy mau
boi camera, khi d6 d6 phan giai phd tin sé cua FI(x, k) s&
la Af, = f/N.. M&i tan sb Jf, dugc chon trong phé tan sb cua
FI(x, k) twong duong v&i bude séng A trong phd ciia song

anh sang phan xa tr vat:

_ 2w,

Sy

A (8)

Tu cong thire (7), I(x, z) la cudng do sang cua vat tai
vi tri z, dugc tinh bé“mg bién ddi Fourier nguoc cua FI(x, k)
theo 1/A, vi vy chiéu sau 16n nhét cia vat ma hé théng co
thé do dugc dugc tinh theo cong thirc: 0 <z, <A1 /2,
trong do trr cong thuae (8), 4 = 2v./f, . f = NJf. Diéu
nay c6 nghia 1a néu vét co chiéu sau 16n hon Zp e NE thong
khong thé do chinh x4c dugc va do phan giai cua phép do

chiéu sau cua vat tir cong thue (8) 1a: 4z=z, /N.

s

N
7, = 9)
/s
Thi nghiém va két qua

Thi nghiém duoc tién hanh theo hinh 3, ngudn sang phd
rong NKT SUPERK COMPACT SUPERCONTINUUM
LASERS véi giai phé nam trong khoang tir 450 t6i 2.400
nm dugc su dung dé chiéu sang vat. Camera tbe do cao
Redlake; MotionScope M5 véi kich thuée diém anh la
13,68%13,68 um? dugc st dung dé ghi nhan hinh anh cua
cic van giao thoa. Mau vat 1a mot lat té bao Hanh duoc
str dung. Thi nghiém dugc tién hanh nhu quy trinh trong
hinh 2. Thiu kinh phéng dai duogc st dung voi 10x khuéch
dai. Van téc cua guong tham chiéu van duoc thiét 1ap 1a 40
pm/s. Toc do chup cua camera 14 1.000 fps va 8.000 anh van
giao thoa dugc ghi nhan. Cuong d¢ van giao thoa dugc trich
xudt tir 8.000 anh van giao thoa dwoc hién thi trong hinh
4(A), pho tan s6 van giao thoa dugc hién thi trong hinh 4(B)
nam trong khoang tir 66,75 téi 191,75 Hz va do phan giai
12 0,125 Hz. Giai pho ctia anh sang vat dugc tinh theo cong
thirc (8) trong khoang 0,417 t&i 1,199 um. Anh 3 chiéu tai

vi tri diém anh trung tam cua vat duoc hién thi trong hinh 5.
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Hinh 3. So' d6 hé thi nghi¢m.

1400
A
230() gmo 8)
2 - 21200
H
2 £ 4 21000
> 180 STs o0 w2 g
8 Thai gian (s) T 800
2 2
C
g 10 B 600
g g
g 2 400
S 8 é’
v 200
30 0
o012 3 4 5 6 7 8 0 00 200 300 400 500

Thai gian (s) Tans6 (H2)
Hinh 4. (A) Ham cuwong dd van giao thoa va (B) Phd tin so tai vi tri

diém anh trung tim thu dworc tir 8.000 tim vén giao thoa.

45
40
35
30
25
20
15
10

5

0

Cusng dé sang (don vi bat ky)

0 50 100 150 200 250 300 350
Chiéu sau (um)

Hinh 5. Anh cwong dd sang theo chidu siu ciia vt tai vi tri diém 4nh
trung tAm ciia camera dwgc khdi phuc tir phd tin s6 ciia ham cuong
do van giao thoa.



Hinh 6. Anh cit 16p cuong d§ sang cia vit tai cac chidu siu khic
nhau.

B

Chiéu sau (um)

Hinh 7. (A) Anh cwong d sang trung binh dwoc tinh tir cac anh tai vi
tri cac 16p khac nhau va (B) Anh cit theo chidu doc y-z ciia vat dugc
khéi phuc lai.

Quy trinh khoi phuc duogc lap lai vai tat ca cac diém anh
cua anh van giao thoa va anh cuong dg sang cua vat tai cac
vi tri chiéu sdu theo chuc z dugc hién thi trong hinh 6 va 7.
Anh cuong d6 sang trung binh dugc tinh tir tat ca cac anh
cuong do sang tai cac budc song khac nhau dugce thé hién
trong hinh 7(A). Anh cit ngang theo chiéu y-z cta anh 3
chiéu cuia vét duoc thé hién trong hinh 7(B).

Két luan

Trong nghién ctru nay, chiing t6i da dé xuit mot phuong
phap méi dugce coi 1a sy két hop gitta TD-OCT va FD-OCT
dé tai tao hinh anh 3 chiéu cua vat thé sinh hoc véi do phéan
giai theo cac chiéu xyvaz rat cao. BO dich pha st dung hi¢u
g Doppler cho phép thu dugc chinh xac phd cua tin hiéu
anh sang phan xa tir vat. Bo loc thong giai duge st dung
dé lya chon phén tin hi€u c6 chura thong tin cua vat trong
phé cua ham cuong do tin hiéu giao thoa, déng thoi loai bo
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céc tin hi¢u gy nhiéu sinh ra boi sy di chuyén co hoc ctia
guong tham chiéu. Bén canh d6, véi viéc ap dung cac bd
loc thong giai 1én timg ving khac nhau trong phd ciia ham
cuong do sang giao thoa cho phép chung ta khéi phuc lai
thong tin 3 chiéu cua vat véi timg budc song hodc timg giai
mau khac nhau ma khéng yéu cau bat ky mot b loc mau
vat ly nao.

Hé quang hoc dugc thiét lap rat don gian, tuy nhién
ky thuét dich chuyén pha cho phep hang nghin budc song
cua nguon sang c6 thé duoc s dung dé khoi phuc lai hinh
anh 3 chiéu cua vat. Trong céc thi nghiém duoc tién hanh
trong nghién ctru nay, thoi gian do vat la 8 giay, diéu nay
hoan toan c6 thé giam xudng dang ké véi viéc su dung cac
camera toc do khung hinh cao hon. Vi camera tde do chup
cao hon, tc d6 cua guong tham chiéu khi d6 ciing co thé
dugc didu chinh ting 1én dé thu dugc thong tin tir nhidu
bude song ciia ngudn sang hon va hé thong c¢é thé khoi phuc
lai duoc hinh anh 3 chiéu cua vat co chiéu sdu 16n hon trong
thoi gian ngén hon.

LO1 CAM ON

Nghién ctru nay duoc tai trg boi Quy phat triéq khoa hoc
va cong ngh¢ quoc gia (NAFOSTED) thong qua dé tai ma so
103.03-2018.344. Nhoém nghién ciru xin tran trong cam on.
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Cac tham s0 mat 9 mirc cAp nhat ciia hat nhan *Sm
trong mau khi Fermi dich chuyén ngugc

Nguyén Ngoc Anh', Nguyén Xuéin Hai', Nguyén Quang Hung>3, Lé TAn Phiic?3, Pham Pinh Khang?
'Vién Nghién ciru Hat nhan, Vién Nang luong Nguyén tu Viét Nam
2Vién Nghién cieu Khoa hoc Co ban va Ung dung, Truong Pai hoc Duy Tdn

’Khoa Khoa hoc Tw nhién, Truong Dai hoc Duy Tdn
“Truong Pai hoc Bach khoa Ha Noi

Ngay nhédn bai 18/6/2020; ngay chuyén phan bién 22/6/2020; ngay nhan phan bién 20/7/2020; ngay chip nhan dang 3/8/2020

Tom tit:

Trong nghién ciru nay, cac tac gia danh gia lai gia trj tham s6 mat d§ mirc a, tham s6 mat d9 mirc tiém cén a, va
tham so nang lwgng dich ngugc trong mau khi Fermi dich chuyén ngugc cia hat nhin 'Sm. Qua trinh danh gia du’a
trén cac so liéu thue nghiém vé so dd mirc hat nhin trong Thuw vién s0 liéu cAu tric hat nhian dwgc danh gia (ENSDF -
Evaluated Nuclear Structure Data File), khoang cach mirc trung binh tai ning lwgng llen két ciia neutron (D ) VA 50
liéu cap nhat vé so' do mirc hat nhan trong nghlen ctru thue nghlem phéan ra gamma ndi tang dwoc thue hién trén Lo
phan g hat nhan Pa Lat. Cac bd gia tri tham s6 méi cip nhat lin lwgt 1a (1) @=18,09+0,25 MeV-' va E =-0,92+0,07
MeV cho trwong hgp a khong phu thudc vao nang lwong; va (2) a y—15 00+0,20 MeV"' va E =-0,81+0, 08 MeV cho
truong hop a phu thudc vao ning lwgng. Mat do mirc xac dinh dlro'c tir cac by tham 50 cap nhat trong thuc nghlem
cia nhém nghién ciru phu hop véi cac 50 liéu thwe nghiém hon so véi mat d) mire xac dinh dwge tir by tham so co
trong Thu vién tham s0 hat nhan (RIPL-3) phuc vu tinh toan phan rng hat nhan va danh gia s0 liéu hat nhan. Do
d6 c6 thé két luan riang, cac gia tri mat do mirc cip nhat dwoc xac dinh trong cong trinh nay cé dd chinh xac va tin
cily cao hon céc gia tri hién cé trong Thur vién RIPL-3. Do d6 khuyén cdo cac nghién ciru vé sau nén sir dung cac gia
tri mat do mirc cip nhat nay.

Tir khéa: miu khi Fermi dich chuyén nguoc, tham s6 mét d mirc, tham s6 mat dp mirc tiém cén, tham sb nang
lwgng dich chuyén nguge.

Chi s6 phén loai: 1.3

Tong gquan

Mat d6 mirc hat nhan dugc dinh nghia 13 s6 muc kich
thich hat nhan trén mét don vi nang luong kich thich. Bay
12 mot tham s6 rat quan trong trong cac nghién ctru vé phan
ting hat nhan, dic biét 1a phan tng téng hop hat nhan trong
vét ly thién van [1, 2]. Méc du vay, do cac gi6i han vé diéu
kién, sb lugng dir liéu thyc nghiém vé mat do mirc hat nhan
hién con rat han ché, dic biét 1a tai ving ning luong kich
thich cao (trén 20 MeV). Trong cic ving ma sd liéu thuc
nghiém chua cd, mat d6 murc hat nhan duogc xac dinh tu cac
moé hinh 1y thuyét. Mot trong sé cac md hinh don gian va
phé bién nhat duoc sur dung dé mo ta mat d6 mirc hat nhan
1a mAu khi Fermi dich chuyén nguoc (Back-Shifted Fermi
Gas - BSFG) [3]. M6 hinh BSFG chira hai tham s tu do 1a
tham s6 mat do muc a (hodc tham s6 mat d6 muc tiém can
a, ) va tham so ning lugng dich chuyén nguoc E - Gia tri
clia cac tham sb nay cho tung hat nhan duoc xac dinh bang
cach 1am khép mo hinh BSFG véi cac dit liéu vé sb dém
mirc tich liy (thuong duge cung cdp boi cac thu vién sd
lidu hat nhan, vi du nhu thu vién sb liéu ciu triic hat nhan
ENSDF [4]) va khoang cach mtrc trung binh D, tai nang
lwong kich thich bang dung niang lwong lién két cua neutron

"Tdc gia lién hé: Email: ngocanh8999@gmail.com
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voi hat nhan [5, 6]. B§ chinh xac cia mat d6 mac xac dinh
tu mo6 hinh BSFG phu thudc rat 16n vao do chinh xac va tin
cdy cua cac tham so tu do a (hodc a, ) vak,.

Déi v6i hat nhan '$Sm, gia tri tham s6 tu do a, vak,
hién tai c6 thé dugc tim thdy tir co s¢ dir lidu hat nhén tham
khao RIPL-3! [7] va dua trén viéc phan tich s6 liéu thuc
nghiém vé so d6 mirc hat nhan ctia '3Sm cép nhat dén nam
2006 [8]. Tuy nhién, trong cong trinh nghién ctru gan day
nhit, chung toi da cong bb mot sb lwong 16n sb liéu méi
trong so do muc cua hat nhan '3Sm thu duoc tir phd phan
rd gamma ndi rang tir phan tng '2Sm (», v)'%*Sm vi ngudn
neutron nhiét to Lo phan ung hat nhan Pa Lat [9]. Cac dit
lidu cap nhat méi nay cho phép danh gid lai cac tham sb tu
do cua mo hinh BSFG cho hat nhan **Sm.

Muc dich chinh cta nghién ctu nay la danh gia lai gia
tri ciia cac tham s6 tu do trong mo hinh BSEG trén co s&
céc s lidu cap nhat vé so dd mure thuc nghiém cda hat nhan

Mot thu vién cac tham sd hat nhan tham khao. Pay la mot trong s6 cac thu
vién sd liéu hat nhan dugc st dung rong rai nhat trong cong di”)ng nghién ctru
vét Iy hat nhan thé giéi.
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Abstract:

The present work re-evaluates thelevel density parameter
a, asymptotic level density parameter a,. and back-
shifted energy parameter E, within the back-shifted
Fermi gas model (BSFG) for the 3Sm nucleus. This
reevaluation is based on the experimental nuclear level
scheme extracted from the ENSDF library, the average
level spacing at the neutron binding energy (D, value),
and the latest updated nuclear level scheme obtained
from an experimental gamma cascade experiment, which
was performed at the Dalat Nuclear Research Reactor
using the thermal neutron beam. The updated values of
the BSFG level parameters are: (1) a=18.09+0.25 MeV!
and E=-0.92+0.07 MeV for the energy-independent
level density parameter; and (2) aasy=15.00:I:0.20 MeV!
and E =-0.81+0.08 MeV for the energy-dependent level
density parameter. It has been found that the total
nuclear level densities calculated using these updated
parameters agree with the experimental data better than
those using parameters taken from the nuclear reference
database RIPL-3. These updated parameters are more
accurate and reliable than those extracted from RIPL-
3 and are, therefore, highly recommended for all the
applications hereafter.

Keywords: asymptotic level density parameter, back-
shifted energy parameter, back-shifted Fermi gas model,
level density parameter.

Classification number: 1.3
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153Sm trong cong trinh trude d6 [9]. Cac tham sé mai nay co
y nghia quan trong trong viéc danh gia cdc mo hinh mat do
mirc ciing nhur cac tinh toan lién quan t6i tiét dién phan tng
nang lugng thip.

Mé hinh khi Fermi dich chuyén ngugc va phuong phap xac
dinh gia tri tham so tu do
M@é hinh khi Fermi dich chuyén ngwoc

Theo mo6 hinh BSFG, mat do murc hat nhan p( U,kJ) voi U
va J lan lugt 1a nang lugng va moment goc (spin) tong cong
cua hat nhan kich thich dugc tinh theo cong thiic sau [3]:

exp[Z,/ (a(U — El)]

Pgsrc(U) = 1 (1)
12v20a1((U — E;)5/4
2 1 2
f(U) =exp [%] — exp [(];02) ] 2
pU,J) = pWf () 3)

trong dé, a 1a tham s6 mat d6 mirc; £ ,1a tham sé nang luong
dich chuyén ngugc; va ¢ l1a tham s6 cat ngudn spin (spin
cut-off parameter) phu thudc vao U, a, va E,.

Mot trong sé cac cong thirc xac dinh o phd bién nhét 1a

[10]:
1+ /(1 +4a(U — Ey)) @

02 = 0,0146A45/3
2a

trong do, A 1a s6 khdi cua hat nhan (bang tong s6 neutron N
va sb proton Z). Nhin chung céc cong thic tinh tham s6 o
khac nhau khong c6 sy khac biét dang ké (xem phan tich hé
thong trong tai lidu [11]). Trong nghién ctru nay, ching toi
xé4c dinh ¢ theo phuong trinh (4) két hop véi hiéu chinh &
vung nang luong thap theo dé xuét da nhic tdi trong tai lidu
ky thuat ctia RIPL-3 [12].

Ban dau, tham s6 a trong mo hinh BSFG dugc gia thiét
la khong phu thudc vao nang lugng kich thich. Tuy nhién,
nhiéu két qua nghién ciru sau d6 da cho thdy anh huong
dang ké cua hiéu ung 16p téi mat do muc, dac biét 1a & vung
nang lugng kich thich cao. Do d6 Ignatuk va cong su [6] da
dua ra cong thire hi¢u chinh anh hudng ctia hiéu ung 16p téi
tham s6 a nhu sau:

SW(Z,4)

a(U,Z,A) = agsy |1+ U—E

[1—exp(—y(U - ED)]| (5)

trong do, a, 1a tham $6 mat dd murc tiém can. Tham s a,,
khong phu thudc vao nang lugng kich thich va do d6 cé the
thay thé a dé cung v6i E, dong vai trd 1a céc tham s6 tu do
cua mo hinh BSFG trong truong hop a dugc gia thict 1a phu
thudc vao nang lugng kich thich. Tham s6 6W(Z, A) 1a tham
s6 hiéu chinh cho hiéu ung 16p, dugc xac dinh dya trén sy
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chénh léch vé khdi luong hat nhan thyc nghiém va khoi
luong hat nhan xac dinh tr mau giot chat long, y 1a tham so
suy giam mat do.

Mot mo hinh mat d6 muc tin cdy khong chi can mo ta
t6t s& dém muc tich Iiy trong ving gian doan ma con phai
pht hop véi s6 liéu thuc nghiém vé khoang cach muc trung
binh D, [5, 6]. D,dugc xac dinh thong qua mat do mirc nhu
sau [12]:

1
0o = Ez p(Bn.Ji) (6)

voi J, 1a cac trang thai spin cua hat nhan hop phan va la
nang lugng lién két ciia neutron v6i hat nhan. D4i véi hat
nhan '3Sm, spin ciia hat nhan hop phin c6 mét gia tri duy
nhit 14 % hva B =5,868 MeV [8].

Phwong phdp xdc dinh gid tri ciia cdc tham sé tw do

Trong nghién ctru nay, ching toi tién hanh lam khop mo
hinh BSFG véi s dém muec tich lity thyc nghiém N, (E)
tur tai liéu [9] va gid tri thuc nghiém twr tai licu [7] cho hai
truong hop: a phu thudc vao nang lugng kich thich va a
khéong phu thudc vao niang lugng kich thich. Cac két qua
thu dugc s€ duoc so sanh voi mat dd muc tinh tir cac tham
s6 hién tai cia RIPL-3. Luu ¥ rang, tham s6 ctia RIPL-3 chi
tinh cho truong hop tham sé a phu thudc vao ning lugng
kich thich. Gia tri cua 6W(Z, A) va y dugc chon lan lugt bang
3,67784 MeV va 0,07671 MeV! theo RIPL-3 [7].

Do biéu thirc cia mé hinh BSFG 1a biéu thic tinh mat
d6 murc, trong khi do s6 liéu thuc nghiém lai & dang s6 dém
mirc tich luy, ching t6i sir dung biéu thirc tich phan don
gian sau day dé xac dinh dudong dém muc tich liy ciia md
hinh BSFG [12]:

Ex

Npsre (Ey) = J- Pasrc (E)AE (7)

Céc tham sé tu do a (hodc aasy) va E, cua mo6 hinh BSFG
duoc xac dinh sao cho:

J7 [ Npspg (E) = Ny (E)|2dE (8)
va

[Dg* — pgsFe]? 9)

1a cuc tiéu. Trong cac cong thirc (8) va (9), E langudng
ma & dudi mic nang lugng nay toan bd cac mirc kich thich
cta hat nhan déu da dugc phat hién bé’mg thue nghiém?. Péi
v6i hat nhan '9Sm, E,_dugc x4c dinh lan lugt bang 1,2 va
1,8 MeV dbi voi duong dém mirc tich lity toan phan (xét téi
tat ca cac spin) va dudong dém muc tich lity riéng phan (chi

2Céc mirc ndm dud6i ngudng E  c6 thé dugc phat hién nhung chua xé4c dinh
dugc mot cach don tri gid tri spin va do chén 1é.
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xét toi cac mure ¢o spin bang . ‘hval h) [9]. Qua trinh xac
dinh gia tri cia cac tham so tu do neu trén duoc thuc hién
bang chwong trinh xir Iy s6 liéu ROOT [13] va thu vién cuc
tiéu hoa MINUIT2 [14].

" Lo N
Ket qua va thao luan

Gia tri cac tham sb tu do cua md hinh BSFG cho hat
nhan '¥*Sm thu dugc trong nghién ctru ctia chung t6i dugc
trinh bay & bang 1. Két qua cho thiy, gia tri cua cac tham
s6 tu do trong trudng hop a phu thude vao ning lugng khac
biét khong nhiéu so véi bo tham s hién tai trong RIPL-3.
Gid tri D twong tmg v6i hai by tham s6 thu dugc trong
nghién cu’u va bo tham sd tir RIPL-3 déu phu hop véi gia tri
thuc nghi¢m D #=48+3 eV [7].

Bang 1. Gia tri cac tham s tu do trong méd hinh BSFG cho hat nhén
1S m,

Tham s6 ](\jzgl}(lllli”)l:lg;l;u:i{lu((;c) ning luong) Eg]l)llllel_lnt;l:{l)cn;;lg)luqng) RIPL-3
a(MeV')  18,09+0,25 =

a,, (MeV!) - 15,00+0,20 15,1040,17
E,(MeV)  -0,9240,07 -0,81£0,08 -0,8778
D56 (eV) 48,06 48,42 47,98

So sanh dudng dém muec tich lity thu duoc tir BSFG voi
céc bo tham sd trong bang 1 voi s6 lidu thyc nghiém tu tai
lidu [9] trong hai trudng hop: sé dém mirc tich luy toan phan
(tinh t6i toan bd spin ctia cac mic) va riéng phan (chi tinh
t6i cac mirc ¢ spin bang % hva % h) dugc trinh bay ¢ hinh 1.

(A) T&t ca céc spin
107

LI'ht,fc nghiém 9] L

10°F RIPL-3 [7] -+ e
105E Nghién cliu nay (1) —— . =
Nghién ciiu nay (2) = — ="

10*
P
Z10°
=

102

10!

10°

10 .
0 1 2 3 4 5 6
E (MeV)
(B) Spin bang 1/2h va 3/2h
106 ; ; T
5 Thuc nghiém [9]  +
10° RIPL-3 [7] o ]
104 Nghién ciu nay (1) —— =

Nghién cru nay (2) — — ..o
10° T

Cie2 ’
10t
1,
10°
10t
10—2 I I I L L
0 1 2 3 4 5 6
E (MeV)

Hinh 1. So sanh dwong dém miic tich liy theo mé hinh BSFG xac dinh
tir cac by tham s6 khac nhau véi s6 liéu thue nghiém trong tai liéu [9].
Nghién ctru nay (1) twong éng véi truong hop tham sé a khong phu
thudc vao ning lwong; (2) tham s6 a phu thude vao ning lwgng nhu
trong bang 1.



Quan sat hinh 1A cho thay, bo tham s6 ciia RIPL-3 chi
mo ta tot duong dém muc tich ity toan phan thuc nghiém
trong vung tu 0 dén khoang 0,5 MeV; trong khi d6 hai bd
tham s trong nghién ciru nay cho phép mé ta tot dén khoang
0,8 MeV. Tuong ty, v6i duong dém muc tich lity riéng phan,
hai b tham sé xac dinh tir nghién ciru ciia chung toi cho
phép mo ta tdt s6 liéu thuc nghiém tur 0 dén 1,8 MeV, trong
khi bo tham sb ctiia RIPL-3 [7] chi c¢6 thé mo ta sb lidu thuc
nghiém dén khoang 0,5 MeV (hinh 1B). Nhin chung hai bo
tham sd trong nghién ctru cta ching t6i cho phép mé ta sd
liéu dém mirc tich Ity thuc nghi¢ém da dugc cap nhat tdt hon
$0 v6i bo tham sb hién c6 trong RIPL-3 (dya trén s6 dém
mtc tich luy trude nam 2006).

So sanh mat & mtc toan phan tuong timg véi ba by tham
s6 khac nhau véi s6 liéu mat d6 mic thyc nghiém cta 'SSm
xac dinh tr phan ung (p, d) trong tai liéu [15] dugc trinh
bay ¢ hinh 2.

10? L J N T T T
I Thuc nghiém [9]  +
6 Thuc nghigm [15] —— ]
10°r RIPL-3[7] - 2
o I Nghién ciu nay (1) —— P
= 100 Nghién cliu nay (2) = - ,// ]
b3 i
Y I ,/
3 10% 7 k] ]
E i ,_/ £2F
ey L =T
e [ L x::
3L ]
= 10 F .--"""::-“*”
= . ~ ﬁfx;‘x + N
2| W AR tyy ]
0 %ggfé;*xfx ' *++++++++
10t ] w . . .

E (MeV)

Hinh 2. So sdnh mit d§ mirc toan phin theo mé hinh BSFG véi cic
bd tham sé tw do khac nhau véi s liéu thye nghiém tir phan dng
(p, @) [15].

Két qua hinh 2 cho thay, ca ba duong mat dé mirc déu co
dang diéu tuong d6i phit hop véi dang diéu cua s liu thuc
nghiém tu phan ung (d, p), mac du vay ca ba duong mat
d6 mirc déu chi phu hop voi s6 liéu thuc nghiém vé do 1on
trong vung nang lugng kich thich duéi 0,5 MeV. Tai vung
nang luong trén 0,5 MeV, duong méat d6 miac BSFG g véi
hai bo tham s6 xac dinh tir nghién ctru ctia chiing t6i gan véi
gia tri thuc nghiém cua tai liéu [15] hon so véi dudng mat
d6 muc tinh theo cac tham sb tu do ciia RIPL-3.

So sanh mat do6 muc toan ph?m thu duogc tir mo hinh
BSFG véi cac by tham s6 khac nhau trong dai ning luong
kich thich tir 0 &én 100 MeV duoc trinh bay & hinh 3.
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10% . .
g RIPL-3 [7] -
10%0L Nghién clu nay (1) —— ]
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T 102k T ]
> N e
2 r Pt
Z 4g20[ - ]
S 10701 {,
E ,qi5) :
o 10071 b
g
"§ 1010} ]
10° i ]
100 L | L L L
0 20 40 60 80 100

E (MeV)
Hinh 3. So sanh mat d¢ mirc hat nhan trong mé hinh BSFG theo cac
bd tham s6 khac nhau.

Trong vung nang lugng kich thich cao, duong mat do
muc theo gia thiét a phu thudc ning luong xac dinh trong
nghién ctu cua chung t6i khac biét nho so voi duong mat
d6 murc xac dinh tir tham s ctia RIPL-3. Tuy nhién, dudng
mat d0 mtrc tuong ung voi truong hop a khong phu thude
nang lugng c6 gia tri cao hon 10 rét so voi dudong mat do
muc tu RIPL-3 (khoang hai bac d¢ lon) tai vung nang lugng
kich thich trén 50 MeV. Diéu nay hoan toan d& hiéu vi trong
truong hop a khong phu thudc nang lugng, sy suy giam mat
d6 muc gy boi hiéu ung 16p khong dwoc xét dén. Trong
vung nang lugng nhé hon 15 MeV, su khac biét cua mat do
mirc tinh tir BSFG sir dung hai bd tham sb “nghién ctru nay
(1)” va “nghién ctru nay (2)” 1a khong dang ké. Do do, bd
tham s twong tmg v&i “nghién ciru nay (1)” duoc khuyén
khich str dung dé tinh méat do mirc & ving ning lugng thip
(dudi 15 MeV) vi cac tinh toan don gian hon so véi truong
hop a phu thudc vao nang luong. Trong viung nang luong
cao, bd tham sb “nghién ciru nay (2)” ¢6 do tin cdy cao hon
do da tich hop thanh phan hiéu chinh hiéu tng 16p va do vay
duogc khuyén cao st dung.

1000 ¢ — . .
F Nghién cltu nay (1) / RIPL-3 -
Nghién cliu nay (2) / RIPL-3 ——
100 - e |
L ol e
1?:_;w-—;—————————_____________________:
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E (MeV)

Hinh 4. Ty s6 mat d§ mikc tinh tir md hinh BSFG véi cic bd tham
6 thu dwgc trong nghién ctru ciia ching tbi so véi gia tri tinh tir cac
tham s6 ciia RIPL-3.
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Hinh 4 biéu dién mot cach rd rang hon sy khéc biét giita
mat do muc tinh tir bd tham s “nghién ctiru nay (2)” so voi
b6 tham s6 cua RIPL-3 tai vung nang lugng cao. Sy khac
biét giita hai duong mat d6 mirc nay vao khoang 10 dén
30% trong toan b dai niang lugng. C6 thé thiy rang, mic
du gia tri cua cac tham s ty do chi thay ddi nho (xem bang
1) nhung sy chénh léch vé gia tri mat d6 mirc la dang keé,
dac biét la tai vung nang luong kich thich cao trén 20 MeV
(hinh 4). Diéu nay cho thiy y nghia quan trong cua viéc cap
nhat gia tri cac tham s6 tu do ciia mo hinh BSFG khi s liéu
thuc nghiém dugc cap nhat.

Két luan

Trong nghién ctru nay, chung t61 da thyc hién viéc xac
dinh lai gia tri cua cac tham s6 mat do mure, tham s6 mat do
muc tiém cén va tham sd nang lugng dich chuyén nguoc
trong mo6 hinh mat ¢4 mirc BSFG cho hat nhan **Sm. Gia
tri cua cac tham sb nay dugc danh gia dya trén s6 lidu thuc
nghiém vé so d6 murc hat nhan trong thu vién s6 liéu hat
nhan qudc té ENSDF, khoang cach mirc trung binh tai ning
luong lién két neutron va so do murc cap nhat tor nghién cuu
phan rd gamma nbi tang bang phd ké tring phing gamma-
gamma. Két qua nghién ctru cho thay, mat do mirc xac dinh
tir cac gia tri tham sb trong nghién ciru nay mo ta cac sb lidu
thuc nghiém da dugc cép nhat tdt hon mat dé6 muc xac dinh
tur cac gia tri tham s6 hién ¢o trong thu vién RIPL-3. Gia tri
ctia cac tham s6 méi duoc cap nhat trong nghién ctru ndy c6
d6 chinh xac va tin cy cao hon cac gia tri hién tai trong thu
vién RIPL-3 va do d6 dugc khuyén céo sir dung thay cho
cac tham s chua duoc cap nhat trong thu vién.

Nghién ctu dugc thuc hién dudi su tai tro cua B Khoa
hoc va Cong nghé thong qua dé tai “Nghién ciru thiee nghiém
va ly Zhuyét mat do mirc va ham lyc birc xa ciia mot sé hat
nhén kich thich” thuc Chuong trinh phat trién vét 1y dén
nam 2020, md s6 DPTPLCN.02/19 va dé tai cip nha nudc
mi s6 KC.05.18/16-20. Nhom tac gia xin tran trong cam on.
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Da dang thanh pha loai e tinh dau Khu vire Thy Nguyen
va hoat tinh khang vi sinh vat kiém dinh, khang viém ciia tinh dau Gioi chanh
(Magnolia citrata Noot, & Chalermglin) va Mét hwong (Hedyosmum orientale Merr, & Chun)
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Tém tit:

TAy Nguyén c6 dic diém dia hinh cao nguyén, diéu ki¢n khi hiu 4 nhiét déi, tai nguyén thuwe vt phong phi, rat phu
hop dé phat trién tai nguyén cdy tinh dau. D@ tai da tién hanh khio sat diéu tra danh gia tai nguyén tinh dau tai 5
tinh: LAm Pong, Kon Tum, Gia Lai, Pik Nong, Pik Lik; tién hanh nghién ctru 248 loai thue vt c6 gia tri cung cip
tinh diu; nghién ciru danh gia vé ham lwong tinh diu trong cic bd phin cia ciy, thanh phin héa hoc tinh dau va
hoat tinh sinh hoc ciia mdt s6 loai. Nhém téac gia ciing da tién hanh nghién ctru ham lwgng, thanh phin héa hoc, hoat
tinh sinh hoc va xac dinh mt s6 loai c6 tiém ning sir dung cho dwoc phadm do ndng dd va chit lwgng diu cao, ching
han nhu mot s6 loai trong chi Gaultheria, Magnolia...

Tir khéa: Hedyosmum orientale, hoat tinh sinh hoc, Magnolia citrata, tai nguyén tinh diu, TAy Nguyén, thanh phin

loai.

Chi s6 phdn logi: 1.6

- £ X
Dat van de

Tay Nguyén duoc danh gia la ving c6 tiém ning kinh
té 1on va tim quan trong dic biét vé& an ninh qudc phong,
g6m 5 tinh Kom Tum, Gia Lai, Ddk Lik, Pak Nong, Lam
Pong voi dién tich 42.696 km2. Ving dat Tay Nguyén ¢
diéu kién tu nhién va dia hinh kha doc déo, dién tich rung
nguyén sinh con chiém ty 1& déng ké. Khu hé thyc vat & déy
kha phong phu, da dang Viéc diéu tra, danh gia tong thé vé
nguon tai nguyén tinh dau & ting khu vuc Tay Nguyen duoc
thuc hién tir nam 1976, dén nay da co nhiéu thay ddi, can
dugc nghién ctru bd sung va cap nhat do qua trinh phat trién
kinh té - xa hoi, dién tich rung va da dang sinh hoc ¢ day da
bi suy giam nghiém trong.

Trong s6 cdc nhom cdy c6 ich, cay tinh dau 1a mot trong
nhitng nhom cay co gia tri kinh té cao. Theo tinh toan, néu
duogc nghién ctru ddy du sb loai cdy co tinh ddu tai cac tinh
Tay Nguyén vao khoang trén 700 loai. Mot sé ho thuc vat
c6 tat ca cac loai déu co kha nang tong hop va tich liy tinh
diu, va co tdm quan trong trong viéc danh gia tai nguyén
cdy tinh dau ctia hé thuc vat [1, 2].

Céc co quan c6 nhiéu thanh tyu trong nghién ctru cy
tinh ddu ¢ Viét Nam phai ké dén 1a Vién Sinh thai va Tai
nguyén sinh vat thuéc Vién Han lam Khoa hoc va Cong

“Tac gia lién hé: Email: ngocanh@vnmn.vast.vn
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nghé Viét Nam, Vién Dugc liéu, Truong Pai hoc Duoc,
Truong Pai hoc Vinh va Vién Khoa hoc Lam nghi¢p Viét
Nam.

Ngoai viéc nhap ndi, thuan hoa va dua vao san xuat véi
quy md 16n mét sb loai cdy tinh diu nhiam phuc vy nhu cdu
trong nudc va xuit khau (Bac ha 4, Sa java...), cac nha thuc
vat hoc Viét Nam da thyc hién nhiéu cong trinh diéu tra,
nghién ctru nham danh gia tiém ning tai nguyén cay tinh
dau cua dat nude va timg bude phat trién, khai thac cac cay
tinh dau ban dia, gop phan phat trién kinh té - xa hoi. Tuy
vay, dén nay sb lugng loai cay tinh dau cua hé thuc vat Viét
Nam duoc khai thac bén viing trong tu nhién hoac dua vao
trf”)ng v6i muyc dich kinh té khong nhiédu [3].

Tay Nguyén la vung co dién tich rung lon, voi tham
thuc vat da dang, phong phu vé chung loai, giau c6 vé khoi
luong. Qua nghién ciru va téng hop cac tai lidu tai Tay
Nguyén, da ghi nhan dugc 4.782 loai thudc 1.458 chi va
257 ho thyc vat trong cac nganh thuc vat bac cao c6 mach
(Psilotophyta - Khuyét 1a thong, Lycopodiophyta - Thong
dat, Equisetophyta - Co thap but, Polypodiophyta - Duong
xi, Pinophyta - Thong va Magnoliophyta - Ngoc lan), trong
d6 nganh Ngoc lan (Magnoliophyta) 1a da dang nhét, voi
4.393 loai (chiém 91,86% tong s6 loai). Vi thanh phan loai
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and antimicrobial, anti-inflammatory activities
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Abstract:

The Central Highlands (Tay Nguyen) possesses suitable
resources for the cultivation of valuable industrial
plants. The region also enjoys favourable conditions,
which are highland topography, sub-tropical climate,
and abundant flora, for the flourishment of essential
oil resources. The authors conducted surveys and
assessments in five provinces: Lam Dong, Kon Tum, Gia
Lai, Dak Lak, and Dak Nong. As a result, there were
248 plants with sufficient essential oil contents were
identified. Besides, the authors also conducted research
on the contents, chemical compositions, bioactivities, and
recognised several species with considerable potentials
for pharmaceutical use, due to their high concentration
and quality of oils such as some in the genera Gaultheria,
Magnolia, etc..
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16n va da dang, hé thyc vat Ty Nguyén chita dung ngudn tai
nguyén thuc vat phong phu va c6 gia trj kinh té 16n. Hién da
xac dinh hon 600 loai ciy gb 16m, 1.713 loai cdy lam thudc
(chiém 35,82% téng s6 loai thuc vat) cua 257 ho trong cac
nganh thuc vat bac cao c6 mach; trong d6 nganh Ngoc lan
¢6 1.582 loai (chiém 92,35% tong s6 loai 1am thudc) [4].

Vi vay, viéc diéu tra, danh gia hién trang vé nguén
nguyén lidu co tinh dau tai day, phat hién nhimng loai cay
¢6 tinh dau co trién vong kinh té, nhim bao ton ngudn gen
va timg bude gy trong chung, tao ngudn nguyén liéu hang
hoa dé sir dung bén viing 14 van dé quan trong va cip bach.
Trong khudn khé nghién ctru nay, chiing t6i bao cao két qua
diéu tra tai nguyén cay tinh dau trong nim 2017, 2018, 2019
duoc tién hanh tai 5 tinh Lam Déng, Kon Tum, Gia Lai, Pak
Lak, Pik Nong.

Doi tuong va phuong phap nghién ciiu
Doi twong

Thuc vat bac cao c6 mach, chia tinh dau, phan bd trong
tu nhién tai khu vuc Tay Nguyén.

Khu vwe nghién ciru

Vuon qudc gia Bidoup - Nui Ba (Lam Pong); Vuon
qudc gia Kon Ka Kinh (Gia Lai); Khu bao ton Kon Chu
Rang, Rung dac dung lagrai (Gia Lai); cac xa Mang Buk,
Mang Den (huyén Kon P’16ng, tinh Kon Tum); xa Son Lang
(huyén K’bang, tinh Gia Lai); Vuon qudc gia Chu Yang Sin
(Pik Lik); Vuon qudc gia Ta Pung (Dik Nong).

Phwong phap nghién ciru

Phwong phép nghién ciru thyc vdt: mau vat duoc thu
thap trong qua trinh diéu tra. Mau duogc thu theo tuyén, di
qua tAt ca cac sinh canh dic trung cua hé thuc vat khu vuc
nghién ctru. S6 hiéu miu vat phai dugc ghi tai hién truong
va trung (cung sb hiéu) voi sd hiéu cua phiéu cung cép
thong tin:

- Déi voi mau thyc vat, mau nghién ctru gdbm 2 phan:
mau phan tich 12 b phan co thé thyc vét chia tinh dau (14,
qua, ré, than, ca cdy...), mdi mau 0,5-3 kg tuoi dung dé thu
tinh dau va phan tich trong phong thi nghiém; mau dung dé
dinh tén khoa hoc. Déi véi mau dung dé dinh tén, can thu
mdi s6 hiéu 5 miu (tiéu ban) 1a canh 14 c6 co quan sinh san.

- Pinh tén mau vat theo phuong phéap hinh thai so sanh,
d6i voi cac mau trong dé tai, danh phap duoc st dung theo
tai liéu cua Thuc vat chi va Danh luc thuc vat Viét Nam, Co
s& dir liéu TROPICOS cta Vuon thyc vat Missouri (Hoa
Ky).

Phuwong phdp nghién civu tinh dau: mau thu vé 0,5-3 kg
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(hoa, 14, qua...) dé kho rao, cit nho, chung cit theo phuong
phap 16i cudn hdi luu bang bd xac dinh tinh dau Clevenger
v6i thoi gian 2-4 h & ap suat thuong theo tiéu chudn cia
Duoc dién Viét Nam [5]. Tinh dau cua cac bd phéan khac
nhau dugc dinh luong theo phuong phép I ciia Duoc dién
Viét Nam.

Phuwong phap nghién ciru hoat tinh sinh hoc:

a) Phuong phap thir hoat tinh khang vi sinh vat kiém
dinh:

St dung phuong phap cua F. Hadacek & H. Greger
(2000) dé danh gia kha nang khang vi sinh vt cta tinh dau
tur 2 loai Magnolia citrata va Hedyosmum orientale [6].

Céc chung vi sinh vat kiém dinh chuan quéc té ATCC:
3 chung vi khuén Gram(-) (Escherichia coli ATCC25922,
Pseudomonas aeruginosa ATCC27853, Salmonella.
enterica ATCC12228), 3 chung Gram(+) (Enterococcuc.
faecalis ATCC13124, Stapphylococus aureus
ATCC25923, Bacillus cereus ATCC 13245), 1 chang nim
men Candida albicans ATCC10231 duoc cung cép bai
Vién Kiém nghiém v¢ sinh an toan thyc pham qudc gia.

Céch tién hanh: thyc hién dya trén phuong phap vi dinh
lugng trén moi truong long. Pay 1a phuong phap thir hoat
tinh khang vi sinh vat va nim nham danh gia mac d¢ khang
khuan manh/yéu cua cdc mau thir thong qua céc gia tri thé
hién hoat tinh 1a MIC (ndng d6 trc ché tdi thiéu).

- Mau ban déu dugc pha lodng trong DMSO va nudc cat
vo tring thanh mot diy nong do 1a 256, 128, 32, 8, 4, 2 va
1 pg/ml.

- Chuén bi dung dich vi khuén hodc ndm véi néng do
5.10° CFU/ml khi tién hanh th.

- Chuén bi mau d6i chimg: miu ddi chimg (+) khang
sinh duoc pha trong nudc cat theo ndong @6 10 mg/ml va khir
trung bang mang loc Millipore 0,22 um; tién hanh cac budc
thi nghiém tiép theo twong ty nhu céc chét thir khac. Mau
dbi chimg (-) chat thir dugc thay thé bang nudce cit vo trang.

- Sau 24 h doc gia tri MIC bang mat thuong. Gia tri MIC
duogc xé4c dinh tai giéng c6 ndng do chit thir thap nhat gay
{rc ché hoan toan su phat trién ctia vi sinh vat.

Thi nghiém duoc 1dp lai véi n=3.

b) Phuong phéap danh gia hoat tinh khang viém:

St dung phuong phap cua V.M. Dirsch, H. Stuppner,
AM. Vollmar (1998) nhim d4nh gia kha ning khang viém
clia tinh dau tir 2 loai Magnolia citrata Noot. & Chalermglin

va Hedyosmum orientale Merr. & Chun. Hoat tinh khang
viém dugc danh gid qua tic dung (rc ché san sinh nitric
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oxide (NO). Gbc tur do NO dugce san sinh & nhiéu loai té
bao khac nhau. Nong d6 NO trong méi truong thye nghiém
dugc xac dinh thong qua phan ung Griess. Phan ung dya
trén su tao phttc mau ctia NO trong thi nghiém & dang nitrit
v6i thude thir Griess. Sir dung thiét bi do sy thay d6i mat do
quang tai budc song 545 nm. Hoat tinh khang viém dugc
tién hanh sau khi kiém tra dc tinh té bao bang phuong phap
so mau MTT [7].

Céc budc tht nghiém danh gia hoat tinh khang viém cua
tinh dau nhu sau:

Budc 1: chuan bi, té bao RAW264.7 duoc nudi trong
mbi truong DMEM c6 b sung FBS, penicilin, streptomicin
va L-glutamine trong 3-5 ngay & diéu kién 37°C.

Budce 2: kiém tra ddc tinh cta cac chit thu dbi voi té bao
RAW264.7 theo phuong phap so mau MTT ¢ nong do 30
va 100 pg/ml.

Budc 3: danh gia kha ning e ché sy san sinh NO.
Budc 4: xur 1y s6 liéu.

Két qua nghién ciiu
Da dang thanh phan lodi cdy tinh dau

Két qua diéu tra nghién ctru ghi nhan 248 loai thuc vt
bac cao chira tinh dau thudc 39 ho, 2 nganh (Hat tran va Hat
kin). Cac loai thudc 16p Hai 14 mam, nganh Hat kin chiém
da s6.

Bing 1. Sw phin bd céc taxon ciia ciy tinh diu tai TAy Nguyén.

Taxon béc nganh/16p S6 ho S6 chi S6 loai
Nganh Hat trén - Pinophyta 4 8 12
Nganh Hat kin - Angiophyta 35 122 236
L6p Mt 1 mam - Liliopsida 1 19 34
Lép Hai ld mam - Magnolia 34 103 202
Téng 39 130 248

Trong do, mot s6 ho ¢ cac chi tap trung nhiéu cac loai co
chira tinh dau nhu: Piper - 13 loai (Piperaceae), Fissistigma
- 4 loai (Annonaceae), Uvaria - 4 1oai (Annonaceae), Litsea
- 9 loai (Lauraceae), Magnolia - 6 loai (Magnoliaceae),
Syzygium - 10 loai (Myrtaceae), Pinus - 4 loai (Pinaceae),
Zantoxylum - 4 loai (Rutaceae), dang chu y ho Ericaceae -
Dd quyén co duy nhét 1 chi chira tinh dau Gaultheria véi 2
loai Gaultheria griffithiana, Gaultheria sleumeri.

S6 lugng cac lodi cdy chira tinh dau trong bang trén 1a
s6 luong cac loai da duoc nghién ciru trong cac nam 2017-
2019. Trén thyc té thanh phan loai cdy tinh dau trong khu
vuc nghién ciru chic chin da dang va ¢ sb lwong 16n hon.

Két qua diéu tra ciing ghi nhan 7 ho thuc vat giau loai
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chira tinh dau, duoc thé hién ¢ bang 2.

Bing 2. Mt s dai dién trong cic ho giau loai ciy chira tinh diu ¢
ham lrong tinh diu cao tai TAy Nguyén.

. Shloai MOt s6 dai dién da nghién ciru, ham lrong
2 tinh du dat 0,5-2%

Litsea lancifolia (canh 14: 0,5%), cinnamomum
balansae (canh 14, qua: 1,5%), Cinnamomum
iners (canh 1a: 1,6%), Cinnamomum magnificum
(canh 1a: 1,2%), Actinodaphne sesquipedalis
(canh 1a: 1,2%), Machilus odoratissima (qua:
1%), Machilus cochinchinensis (qua: 2%)...

Ho Long ndo 36 loai

Artabotrys phuongianus (1a: 1,2%), Fissistigma
polyanthoides (canh 1a: 1,5%) , Artabotrys
pallens (canh 1a: 0,7%), Fissistigma
acuminatissimum (1a: 0,6%), Monoon
vietnamensis (1a: 0,65%)...

Ho Na 28 loai

Zingiber laoticum (phan trén dat: 1,8%),
Amomum kwangsiense (canh 1a: 0,5%), Zingiber
clarkei (qua: 1%)...

Ho Gung 31 loai

Piper cambodianium (qua: 1,5%), Piper betle
. densum (canh 1a: 1,4%), Piper carnibracteum
(qua: 1,1%)...

Melicope pteleifolia (canh 1a: 0,8%), Euodia
simplicifolia (canh 1a: 1%), Luvunga scandens
(canh 1a: 0,7%)...

Ho HO tiéu 13 loai

Ho Cam 13 loai

Tristaniopsis burmanica (1a: 1,1%),
Decaspermum gracilentum (1a: 0,6%), Syzygium
acuminatissimum (canh la: 0,5%), Rhodomyrtus
tomentosa (canh 1a: 0,5%)...

Ho Sim 19 loai

Adenostemma viscosum (ca cay: 0,7%),
Ageratum houstonianum (ca cay: 1,1%),
Wedelia chinensis (phin trén dat: 1%), Conyza
canadensis (phan trén dét: 1,9%)...

Ho Cuc 12 loai

Nhu vy, cac ho giau loai cay tinh dau tai Ty Nguyén
gdbm: Lauraceae (Long ndo), Zingiberaceae (Gumng),
Annonaceae (Na)...

Trong sd cac nhom cdy co ich, tai nguyén cdy tinh dau
12 mot trong nhitng nhém cay c6 gia tri kinh té cao va duoc
g dung trong nhiéu linh vuc. Theo tinh toan néu duoc
nghién ciru day du, s loai cdy c6 tinh dau tai cac tinh Tay
Nguyén vao khoang trén 700 loai trén tong sd 3.000 loai
cay tinh dau udc tinh c6 & Viét Nam. Mot s6 ho co tat ca cac
loai déu c6 kha ning tong hop va tich liy tinh dau, va c6
tam quan trong trong viéc danh gia tai nguyén cay tinh diu
trong cac hé thuc vat.

Ngoai ra, nhiéu ho thuc vat chi c6 mot sb loai c6 kha
nang tich Iy tinh dau, do vdy viéc xac dinh chinh xéc s6
loai cay tinh dau trong mdi khu vuc can c6 thoi gian nghién
ctru chi tiét hon.

Dic diém dinh khu tinh dau

Pic diém dinh khu cta tinh dau trong co thé thuc vat 1a
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mot dic diém cua loai. Mot sb loai tinh dau duoc téng hop
va tich lily trong tt ca cac bo phan cua cay (Hedyosmum
orientale, cac loai ho Zingiberaceae...), trong khi d6 ¢ mot
s6 loai tinh dau chi tim théy trong mot s6 bd phan nhét dinh
(v6 than, 1, hoa, ré...).

Ngay trong mot loai chira tinh dau & cac bd phan cua
cy, tinh dau & cac co quan khac nhau khong giéng nhau vé
ham lugng va thanh phan héa hoc.

Khi nghién ctru ham lugng va thanh phan hoéa hoc tinh
dau cua cac loai cung mot chi, da phat hién ra ré‘mg & mot sb
loai tinh dau tap trung & mot s6 bd phén nhét dinh (vidu vo
than cua Cinnamomum cassia), nhung & loai khac tinh dau
dugc tich lity véi ham luong khong dang ké (Cinnmomum
balansae).

Thir nghiém hoat tinh

Dé tai tién hanh thtr hoat tinh sinh hoc ciia mot sb loai
cay c6 ham lugng tinh dau cao duoc thu thap tai khu vuc
Tay Nguyén. Sau déy 1a két qua thir hoat tinh cua hai loai
da nghién cou:

- Tinh dau ctia Gibi chanh Magnolia citrata thu tai LAm
Pong (MC).

- Tinh dau ctia Mat huong Hedyosmum orientale, loai
dac hiru thu tai Kon Tum (HO).

Két qua thir sang loc hoat tinh khang viém théng qua
hoat dong tic ché su san sinh NO duoc thé hién ¢ bang 3.

Bing 3. Két qui thir sang loc hoat tinh trc ché san sinh NO.

o 0 7 L I o, & r
Tén miu Nong dg % Uc ché Sai so A) Te( Sai s0
(ng/ml) bao song
30 52,41 0,73 90,62 0,99
HO
100 91,32 1,34 78,42 2,35
30 95,82 1,37 51,22 2,32
MC
100 97,75 0,17 6,98 1,70
0,3 34,08 0,34 93,93 1,32
Cardamonin*(uM)
87,78 0,77 86,25 0,59

*Cardamonin: duoc sir dung 1am chat déi chimng dwong.

Két qua bang 3 cho thiy, mdu MC c6 trc ché san sinh
NO manh & ca hai nong do thir nghiém 30 va 100 pg/ml,
tuy nhién déu giy doc té bao RAW264.7 & hai ndng do nay.
Mau HO ¢6 hoat tinh trc ché san sinh NO tot & ca hai nong
d6 30 va 100 pg/ml, & ndong do 100 pg/ml cé gay doc nhe té
bao thir nghi¢m.

Két qua khao sat hoat tinh khang vi sinh vat (VSV) kiém
dinh duoc thé hién & bang 4.
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Bang 4. Nong dé tre ché ti thiéu MIC khang VSV kiém dinh cia 2
mau.

Chiing VSV
Tén mAu Niém
Gram(t) Gram(-) men
2 S g
=) 2 = % a < S
= S =) &) - = 2 O
S§ sz 8 8§ g8 is¢
2’ R AR < = § = S& =
S8 s§8 g S ST =5 §
O 2E § s $2 EE =
sg 2% S = S5 25
T §F £ 3 s 3
=A% e g E
23] =3 6
HO (ug/ml) 32 256 256 32 R 128 256
MC (pg/ml) 16 8 4 1 2 4 8
Streptomycin -~ 256 256 128 32 256 128
Khéng Tetramycin 4 16 64 8 256 256
sinh Kanamycin 128 4 8 128 64 16
(kg/m) Nistatin - - - - - - 8
Cyclohexamide - - - - - - 32

Két qua khao sat hoat tinh khang VSV kiém dinh trén
cac chung Gram(+), Gram(-) va nam men ¢ bang 4 cho thay:

MC thé hién hoat tinh manh d6i véi cac chung Gram(+),
Gram(-) va nam men:

+ Voéi cac ching Gram(+): mdu MC cé hoat dong
Grc ché vi khuén Enterococcus faecalis ATCC299212,
Staphylococcus aureus va Bacillus cereus ATCC13245
manh véi gia tri MIC lan luot 12 16, 8 va 4 pg/ml.

+ Véi cac chung Gram(-): mau MC c6 hoat tinh trc
ché vi khuan Escherichia coli, Pseudomonas aeruginosa
ATCC27853 va Salmonella enterica ATCC13076 tot voi
gid tri MIC 1an luot 14 1, 2 va 4 pg/ml.

+ Mau Magnolia citrata c6 hiéu qua (¢ ché nAm men
Candida albicans ATCC10231 manh voéi gia tri MIC=8 pg/
ml.

+ HO thé hién hiéu qua yéu trén vi khuan Staphylococes
aureus ATCC25923, Bacillus cereus ATCC13245 va nim
men Candida albicans ATCC10231, c¢6 hoat dong uc ché
vi khudn Gram(+) Enterococcus faecalis ATCC299212
t6t voi gid tri MIC=32 pg/ml va c6 hoat tinh {rc ché vi
khuan Gram(-) Escherichia coli, Pseudomonas aeruginosa
ATCC27853 tbt v6i gia tri MIC=32 pg/ml.

Nhu vy, hai loai trén déu thé hién hoat tinh khang VSV
t6t, riéng mau tinh diu Gibi chanh (MC) ¢6 hoat tinh khang
viém (trc ché san sinh NO) rit manh, trién vong ung dung
vao cong nghi¢p duoc pham, khang khuén.
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+ 248 loai cay tinh dau thudc 39 ho thuc vat cua hai
nganh Hat kin va Hat tran tai Tay Nguyén da duoc dinh
danh va nghién ciru ddc diém tich liy dinh khu tinh dau.

+ Tinh ddu Mat huong (Hedyosmum orientale) thu tai
Kon Tum c6 hoat tinh trc ché san sinh NO tdt & ca hai ndng
d6 30 pg/ml va 100 pg/ml, & ndng d6 100 pg/ml co gay doc
nhe té bao thir nghiém.

+ Tinh dau Gidi chanh (Magnolia citrata) thé hién hoat
tinh khang khuan manh ddi véi cac chung Gram(+), Gram(-)
va nam men, gy doc té bio manh.

LGOI CAM ON

Nghién ctru dugc tai trg kinh phi tir D& tai ma sé TN17/
C04 thuoc Chuong trinh KH&CN phuc vu phat trién kinh
té - x4 hoi Ty Nguyén trong lién két ving va hoi nhap qudc
té (Chuong trinh Tay Nguyén 2016-2020); nhan dugc sy
hd tro ciia cac don vi dia phuong va dong bao khu vuc Tay
Nguyén. Cac tac gia xin tran trong cam on.
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Nghién ciru phwong phap xac dinh hé so phat tan CH )
trong khai thac than 10 thién ¢ vang Quang Ninh

Ha Quang Anh", Ly Viét Hung', Pao Vin Chi?

Trung tdm Bdo vé tang 6-don va Phdt trién kinh té cdc-bon thap
’Truong Pai hoc Mo - Dia chat

Ngay nhén bai 10/7/2020; ngay chuyén phan bién 14/7/2020; ngay nhan phan bién 18/9/2020; ngay chip nhin dang 24/9/2020

Tom tit:

Bai bao trinh bay phwong phap tiép cin va két qua wéce tinh lwong phat thai khi CH, dé xay dung hé so phat
tan CH, cho mé 19 thién tai vung than Qudng Ninh. Hai mé 1§ thién l6n 1a Nui Béo va Cao Son da dwgc lua
chon de khdo sat, thu thap so li€éu. Thong qua Vlec nghlen ctru va van dung phuong phap do khi CH, truc tlep
bang buong do khi (da dwge ap dung tai mot 50 quoc gia), lwong khi CH phat tan tir mo 1§ thién dtm’c thu thap
va tinh toan. Theo d6, phat tan khi CH, c6 sw khac nhau giira cac mé ve tong lwong va ca bién dj. Cu thé: tai
moé Cao Son, tong lmrng phat tan CH, trung binh 1a 19.032,87 m? véi bién do gura lwgng phat tan cao va thap
1a 73,14%; cac con so twong lrng tai mé Nui Béo 1a 2.684,47 m*® va 76,38%. H¢ so phat tin CH, trung binh tai
mo 19 thién dwoec tinh toan nim trong khoang 0,0850 m*/tin va 0,0225 m?/tin than nguyen khal twong wng véi
mirc phat tan cao va mirc phan tin thap Nhirng gia tri nay kha twong dong v6i h¢ so phat tan CH, trong khai
thac than 19 thién cua DPire (0,015 - than Lignite), Canada (0 088 - than Lignite; 0, 19 than Bltum), Nam Phi
(0,002-0,064 - than Bitum). Piy la co sé khoa hoc dé dé xuit hé s6 phat tan CH, qudc gia trong hoat dong khai

thac than 1§ thién ¢ Viét Nam.

Tir khéa: bién doi khi hiu, hé sé phat tan, khi nha Kinh, 19 thién.

Chi 6 phdn loai: 1.7

Md dau

Bién ddi khi hau do noéng 1én toan cau duoc xac dinh la
nguyén nhan cua nhiing su ¢d thién tai nhu i quét va sat 16
dét da, han han, nuée bién dang, xdm nhap man... Bién doi
khi hau gay thiét hai khoang 100 ty USD vao nam 2019 va
wée tinh chiém khoang 3% GDP vao nam 2050 [1]. Gia ting
phat thai khi nha kinh tr cac hoat dong cua con nguoi la tac
nhan chu yéu giy néng 1én toan cau.

Nham thue hién cam két trong viéc cét giam phat thai
khi nha kinh, cac nudc phé chuén Thoa thuan Paris (trong
d6 co6 Viét Nam) can phai thyc hién va bao céo Kkét qua kiém
ké kinh nha kinh theo quy dinh cia Cong udc khung cia
Lién hop qubc vé bién ddi khi hau (UNFCCC) [2-4]. Viéc
kiém ké khi nha kinh hién nay & nudc ta noi riéng, cac nudc
dang phat trién noi chung hau hét van su dung hé s6 mic
dinh cia Uy ban lién Chinh phu vé bién d6i khi hau (IPCC)
[3, 6], do d6 con nhiéu han ché vé do chinh xac. Dé cai thién
van d& nay, viéc xay dung hé s phat thai cho timg linh vuc
& mdi qudc gia ludn dwoc khuyén khich [6].

Hoat dong khai thac than ¢ nudc ta mang lai nguf”)n loi
kinh té 16n, song ciing dwoc coi 1a mot ngudn phat thai khi
nha kinh quan trong, cht yéu la khi CH ,- Py la mot loai khi

‘Tac gia lién hé: Tel: 0961001181, Email: qanhsilvi@gmail.com
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nha kinh c6 tiém nang 1am 4m 1én toan cau gap 28 1an khi
CO, (‘theo bao cao lﬁq thtr 5 cua IPCC - ARS) [S5] va la 1o‘ai
khi can phai duoc kiém soat. Trong khai thac than, nhicu
qudc gia trén thé giGi da quan tim t6i viée xdy dung hé sd
phat tan CH,, song phﬁn 16n 'Eép trung vao hé sd phat tan
CH, tur ,mé khai thac ham 10, rat it két qua nghién cuu duoc
cong bo lién quan toi hoat dong khai thac mo 19 thién [7].

Trong nghién ctru nay, chiing t6i tap trung vao do dém
va tinh toan dé xay dung hé so phat tin CH, cho mo than 19
thién. K&t qua cua nghién ctru nay sé 1a co sd khoa hoc dé dé
xuat hé s6 phat tin CH, quéc gia d6i v6i mo 1 thién nham
cdi thién d¢ chinh xéc cho c4c tinh todn phat thdi trong cong
tac kiém ké qudc gia khi nha kinh.

Phuong phap xac dinh hé s6 phat tan CH, theo hudng dan
ciia IPCC

Qua trinh tao than déng thoi cling tao ra cac chét khi, chu
yéula CH » ?02, H,. Mot phan cac khi nay nam lai trong via
than va dia tang dat da bao quanh, dugc goi chung la khi via
than. Qua trinh khai thac, ché bién than phd v& céu trac via
than, 1am cac khi via than thoat vao khi quyén. Cac via than
nam sau trong long dét thuong c6 do chira khi cao hon so
céc via than nam gan bé mit, nguyén nhan do cac khi khé
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Abstract:

This article presents the approach and the results of
estimating CH, emission from surface mining in Quang
Ninh province to develop its fugitive CH, emission
factors. The two largest active surface mines were
selected named Nui Beo and Cao Son. By applying a
direct measurement method with samples using a specific
chamber, CH, emission was collected and calculated
for the whole mine. Results showed that CH, emission
varied from mine to mine both the total amount and its
range of maximum and minimum. In detail, the total
amount of CH, emission from Cao Son is 19,032.87 m’
with the range of 73.14% while these numbers of Nui
Beo are 2,684.47 m’ and 76.38%, respectively. The CH,
emission factors of surface mines then were estimated
in the range of 0.0850 m3/ton and 0.0225 m?3/ton respect
to high emission level and low emission level. These
values are close to the emission factors generated from
Germany (0.015 - Lignite), Canada (0.088 - Lignite; 0.19
- Bituminous), South Africa (0.002+-0.064 - Bituminous).
These emission factors are considered as scientific
evidence to propose the national factors of CH, emission
of surface mining.

Keywords: climate change, emission factor, greenhouse
gas, surface mines.

Classification number: 1.7
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thoat ra khi quyén hon trong sudt qué trinh ton tai cia via
than. Do d0, cac m6 than him 16 thuong c6 luong phat tan
khi nha kinh 16n hon nhiéu so v&i cac mé than 16 thién, mac
du san lugong khai thac la twong duong [8].

Bén canh d6, sau khi than duogc khai thac va tiép xuc voi
khong khi, s€ xuét hién hién tuong O6xy hoa than ¢ nhiét do
thap va giai phong khi CO,. Tuy nhién, phat tan khi CO, do
hién tuong nay thuong khong 16n, ngoai trir cic loai than co
tinh chit phan tng manh v&i 6xy ¢ nhiét do moi trudng mo,
déng thoi moi truong xung quanh tao diéu kién thich hop
tich tu nhiét lam gia ting nhiét do tai noi dién ra phan tng
oxy hoa than, dan dén hinh thanh ddm chay ndi sinh va giai
phong mot lugng 16m khi CO, vao mdi truong. Ngoai ra, cac
cong doan san xuat ap dung nd min ciing tao ra cac khi doc
sau nd min, bao gdm cac khi nha kinh nhu CO,,COvaNoO,.
Luong phat tan cac khi nay phu thudc vao chung loai va
khéi lwong thube nd st dung, tuy nhién thuong rit nho néu
so sanh véi lugng phat tdn do thoat khi via than [8].

Dé diéu tra dugc luong phat thai khi nha kinh no6i chung
va phat tan CH, tir khai thac than n6i riéng, IPCC [6] dua ra
phuong phap chung nhu sau:

E = ADXEF (1

Trong d6: E 1a lugng phat thai khi nha kinh; AD la dir
liéu hoat dong; EF 1a hé s6 phat tan. Di véi khi CH, tir hoat
dong khai thac than, dir li¢u hoat dong (AD) la san lugng
than nguyén khai (TNK) tan/nam. Khi d6:

Ecy, = A XEF, () 2)

CH,

Tir cong thic (2), hé sb phat tan CH, duoc xéc dinh theo
lwong phat thai khi CH, do dém duoc:

E ,
EF =% (m*/tén) 3)

CH,

Déi véi nhfrng qudc gia chwa xay dung dugc hé sb phat
tan riéng, viéc diéu tra phat tan khi CH, tir cic mo than suir
dung hé s6 mic dinh cua IPCC (Tier 1) [6

Dé xuét phuong phap xac dinh Iugng phat tan CH, dé1 vél mé
khai thac than 1o thién 6 \nét Nam

IPCC cung cap hé s6 phat tan CH, mic dinh cho viéc
diéu tra, kiém ke phat thai khi CH, tal cac mo than nhung
khong cung cap phuong phép tlnh toan Xay dung cac hé
s6 nay. Hé sb mic dinh dugc dé xuat nam trong khoang
0,3+2,0 m*/tin TNK [6]. Gi4 tri can dué6i dugc khuyén céo
ap dung cho cac mo 19 thién c6 d sau khai thac trung binh
nhé hon 25 m, gia tri can trén dugc khuyén céao ap dung cho
cac md 19 thién c6 dg sau khai thac trung binh 16n hon 50 m.

Pac diém cua cac mo 10 thién la via than duoc khai thac

1
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thuong nam g?m bé mit. Trong qua trinh ton tai via than,
phan 16n cac khi via than da thoat ra do cac khe nut lién
thong vaoi bé mit, hodc tham thau qua dia t?mg chtra than.
Do d6 d6 chira khi ctia than khai thac 16 thién thuong thap
hon nhiéu so véi than khai thac ham 10. Véi dic diém cia
cac mo 1 thién nhu trén, ching t6i dé xuat st dung phuong
phép do dac luong phat tan CH, tai mo 1 thién bang phuqng
phap do dac quy mod nhd tir dudi 1én theo ky thudt budng
bao vay (hinh 1).

Budng ldy mau

CH, CH,4 CH,

teettt] [Te11et) (Breeet

Hinh 1. So dd nguyén ly do dac phat tin CH, mé 19 thién.

Phuong phap nz‘iy‘do tryc tiép khi CH , bhat tan trr dién
tich nhp, str dung budng dinh lugng khi CH, thong qua sy
thay doi ham luong khi CH, trong céc khoang thoi gian
giam sat voi ty 1& thé tich/dién tich budng. Uu diém cua
phuong phap nay 1a c6 thé dinh lugng toc d6 phat tan tir mot
khu vyc nho (thuong 1a 1 m?) trong moi diéu kién thoi gian
va thoi tiét, c6 thé do chinh xac lwong khi thai tir khu vuc
dién tich nho dugc kiém soét, khong phu thudc vao mo hinh
khi quyén khu vuc. Phuong phap nay ciing da dugc ap dung
dé xdc dinh lugng phat tin CH, mo 19 thién tai An DJ (hinh
2). Buong dugc st dung trong phuong phap duoc lay theo
nguyén mau phuong phap do phat thai khi nha kinh trong
canh tac rudng lua [9].

Hinh 2. Phuwong phap xic dinh lwgng phat tin CH, mé 1§ thién tai
An Pj.

Thiét bj ldy méiu

Thiét bi dugc st dung dé ldy mau 1a hop budng hinh hop
chitr nhat, c6 nap day bén trén va khong cod day, dugc lam
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tir vat lidu ton, co thé tich ¢b dinh 0,048 m®. Bén trong hdp
budng co bé tri quat gi6 va thanh cim nhiét ké. Quat gi6 (st
dung dién nang tir ic quy) c6 tac dung ddo déu khi bén trong
chamber khi tién hanh léy mau va nhiét ké dugce st dung dé
do nhiét d6 bén trong va bén ngoai chamber (hinh 3).

Ong day 14y
mau KNK

—
Quat gioé

: - — (<=
— (® Quatgio  Giacam, | 1 %

nhiét ké

Gia cim
nhiét ké

Phao

Hinh 3. Thiét bj sir dung trong 14y mAu khi mé khai thac 19 thién.
Dung cu liy méu

Sau khi budng dugc dit vao vi tri lua chon dé 1ay mau,
kiém tra k¥ rinh ctia chan dé dé tranh bj kénh lam cho khong
khi lot vao trudc khi do. Dong khi duoc 1ay bang cac thiét
bi Iy méu tinh tai cac thoi diém khac nhau nhung khong dé
qua 60 phut. Cac quat bén trong budng thu khi duoc hoat
dong ngay 1ap tirc sau khi dit budng thu khi vao chan dé.

Vi tri, khu vuc ld'y madu

Tai ca 2 mo than, vi tri léy mau duoc lua chon 1a khai
truong dang tién hanh khai thac (dang bdc xuc, chuan bi nd
min) thudc mo than 1§ thién Nui Béo va mé than 19 thién
Cao Son. Pay 1a hai mé than 16n nam trong ving than Cim
Pha, Hon Gai thudc bé than Quang Ninh.

- M6 16 thién Nui Béo thudc phuong Ha Tu, Ha Phong,
Ha Trung, thanh phd Ha Long. Dién tich khu vuc khai thac
16 thién 1a 405,6 ha. Do cao khai thac tir 16 via dén -135 m.

- Mo 19 thién Cao Son thudc phuong Mong Duong,
thanh phé Cam Pha. Dién tich khu vuc khai thac 4,87 km?.
D¢ cao khai thac tir 16 via dén -190 m.

Céc via than trong bé than Quang Ninh ¢6 chiéu day tir
kiéu via rat mong dén via day va dic biét day. Trong do,
via rit mong (<0,5 m) chiém 5,8%, via mong (0,5+1,2 m)
chiém 1+7%, via trung binh (1,21+3,5 m) chiém 42,7%, via
day (3,5+15,0 m) chiém 34% va dic biét day chiém 0,5%.

Lay mau

Mot bom tiém 60 ml voi mdt cdy kim dugc su dung dé
rit cac mau khi. Kim véi ong tiém duoc dua vao dng, van
kiém tra d3 dwoc mé ra. Mé van cua day ldy mau khi va tién
hanh rat va ddy xilanh 5 1an, dén 1an tha 6, 1iy khoang 50
ml r6i khoa van lai, rat xilanh ra. Khi kéo xilanh ra, mau khi
ngay lap tirc duoc dwa vao lo dung mau. Lo dung mau la lo
chan khong dugc chudn bj truge. Méau khi t, t, va t, tuong
ung dugc thu thap tai thoi diém 0 phut, 20 phut, 40 phut.
Sau mdi 1an 14y mAu, ghi chép ky hiéu cho lo dung mau dé
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tranh nham 1an, ghi chép nhiét do trong thing, thoi gian liy
mau va cac yéu to thoi tiét khac vao phiéu theo ddi (hinh 4).

Dat ndp Chamber va lav mau

Hinh 4. Trinh ty ldy miu khi trong budng.

Trén thuc té, vén dé khi CH, tai cic mo khai théc 16 thién
Viét Nam chua duge quan tdm va nghién ciru nén viéc ap
dung mot hé théng kiém soat do dac khi CH, thuc té tai khai
truong mo 16 thién gip nhiéu khé khin nhu lya chon céc vi
tri phu hop, tinh toan lap ké hoach va tién hanh di chuyén
vat tu - thiét bi dén cac vi tri du kién ton nhiéu thoi gian va
cong stc.

Phan tich mdu va dinh lwong khi CH P

Tai phong thi nghiém, mau khi duoc xt 1y, tach qua thiét
bi MOD-1 va duoc dwa vao may sic ky khi Model 7890D
do Téap doan Agillent Technologies (Hoa Ky) san xuét dé
phan tich xac dinh ty ¢ phan trarn khi CH, ¢6 trong mau khi.

Sau khi ¢6 két qua phan tich mau khi, tlen hanh tinh toan
luong khi CH, phat tan cho tung vi tri.

Tu phuong trinh cua Smith va Conen (2004) [10] tinh
toan lugng CH, phat tan trén don vi dién tich (F,; ) va thoi
gian nhu sau: )

V)
F, =(45)x (g (mim i) o

Trong do: AC - Su thay d6i ham luong kh1 CH, trong
khoang thoi gian At; v - Thé tich budng ldy mau; S, - Dién
tich bé mit cua dat/mit thoang.

Tong luong phat tan khi CH, tir mo 10 thién trong khoang
thoi gian diéu tra (E,,) duoc xdc dinh theo cac cong thirc:

E . .= 24XFCH4XSLVXT (m?) (5)

Trong d6: S, - Tong dién tich phan than 16 via (m?); T -
Tong thoi gian dicu tra (ngay).

Hé s6 phat tan khi CH, déi véi timg mo 19 thién dugc
tinh toan theo cong thic:

ELTi .
EFLT,i == ﬁ (m3/t€1n) (6)
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Trong do: 4, , - San lugng than nguyén khai toan mo 16
thién i (hoac khu Vuc mo 1) trong thoi gian didu tra T (tAn);
E..- Tong luong khi CH , phat tan tr mo 19 thién 1.

Tir cong thire (6), hé s6 phat tan khi CH, trung binh
trong qua trinh khai thac 1§ thién (EF,_..) dugc tinh theo

LT-TB
cong thuc:
Z 1ELT1 7
EF7_rp = St @
1=1 LT,I
Trong do: E,,. - Luong phat tan CH, cua mo 10 thién

(hodc khu vuc mo) thtr 7 trong thoi gian dleu tra T (tan); 4,,
- San lugng than nguyén khai toan mo 1§ thién (hodc khu
vuc mo) thi 7 trong thoi gian diéu tra T (tan).

V& ban chat, cong thirc (7) da tinh dén yéu t6 gia quyén
gilta cdc mo voi sy khac nhau vé san luong khai thac.

Két qua va thao luan
Luwong phat tan CH  tai mo 1 thién Cao Son
Két qua phan tich mau va tinh toan thé tich CH , phat

tan trén don vi dién tich va thoi gian (F, ) tai mo Cao Son
dugc thé hién tai bang 1.

Bing 1. Thé tich CH, phit tin trong thiét bj liy miu (Fey,) &mé Cao
Son.

oA e Thoi diém Iy~ Ham lugng g A
TT  Vitri Dicdiém mi (phét) CH, (ppm) V) S, (m’) (m3;mz.giir)
1 0 8,63
thvuc ]
2 01 chuanbing 20 21,631 0,048 0,02  67881x10¢
min
3 40 875,613
4 0 9,339
K
5 02 chuanbing 20 138,052 0,048 0,12 69742x10¢
min
6 40 2.111,157
7 0 9,354
8§ 0 th“"‘-’,C : 3998 0048 002 2527.60x10¢
ang xtc boc
9 40 6.470,218

H¢ 6 phat tin CH , tai mo 1y thién Cao Son

V6i dién tich phan than 16 via mé Cao Son thoi diém lay
mau la S,, = 16.488,55 m*, lugng phat tin CH, trong qua
trinh khai thic & mo than Cao Son dugc tinh toan va tong
hop tai bang 2.

Bang 2. Téng lugng phat tian CH, 6 mé than Cao Son.

Téng hrgng phit tin

3m? gin
o (e gi) CH,(E,) (m’)

Hsthoigian SO ngiy Dién tich phin
- (gi0) trong thing 1 via (m’) -
Cao Thap Cao Thap

250780x10¢ 67881x10° 24 30 16.488,55 30.007,06  8.058,68
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Twr san lugng khai thac than 16 thién mo Cao Son trong
thang 4/2020 1a: A= 336.815 tan [11], tinh duoc h¢ s6 phat
tan CH, theo cac gia tri. Cu thé:

+ Heé s6 phat tan CH, - mirc cao:

30.007,06 3.4
Eltmax = 5555 = 0,0891 (m7/tan)

+ Hé sb phat tan CH, - muc thip:

8.058,68
336.815

Ertmax = = 0,0239 (m’/tan)

Lugng phat tan CH , tai mé 19 thién Nui Béo

Tuong tu nhuﬁé mo than Cao Son, két qua sau phan tich
xac dinh dugc thé tich CH, phat tan trén don vi dié¢n tich va
thoi gian (FCH4) mo Nii Béo nhu trong bang 3.
Bing 3. Thé tich CH, phat tén trong thiét bj ldy mu (F_
Béo.

H4) ¢ moé Nui

T V;, Dic diém Tl;o’l dler'n liy  Ham lugng ) $ m FCH4
tri mau (phit) CH, (ppm) (/ntgi0)

1 0 8474

7 o Kwwe 0375 0048 0,12 73,6510
dang xic boc

3 199,771

4 @ 0 8,509

5o ey 41,645 0048 0,12 89,18x10°
dang xic boc

6 239,821

7 0 12274

g g Kuwe oy 65,125 0048 0,12 311,84x10¢
chuan bi nd min

9 81,736

H¢ s6 phdt tin CH , tai mo 19 thién Nui Béo

Dién tich phan 16 via mé Nui Béo thoi diém 14y mau 1a
S,,=19.343,70 m* [12], tong lwong phat tan CH, dugc tinh
toan va téng hop tai bang 4.

Bang 4. Tong lwong phit tan CH, & mé than Nii Béo.

F_ (m¥m.giv) S6 ngay Dién tich Tong lwgng phat

( b 6 thi ‘ , ;
CHy H.g $0 thm trong phinI§ tan CH, (E,,) (m’)

. glan (gio) i (2 .

Cao Thip Ang via(m) oy Thip
31184x10¢ 73,65x10¢ 24 30 1934370 434320 1.025.74

Vi san lugng khai thac than 19 thién mo Nui Béo trong
thang 4/2020 1a: A . = 67.479 tn, hé sb phat tan CH, tinh
toan duoc nhu sau:

+ Heé sb phat tan CH , - muc cao:

Eitmax = ot = 0,0644 (m’/tén)

+ Hé s6 phat tan CH4- muc thap:

1.025,74 n
ELT,max = 57479 = 0,0152 (m3/tan)
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H¢ s6 phat tan CH, trung binh trong quda trinh khai
thdc mo 1p thién

Ap dung cong thirc (7), hé sé phat tan CH, trung binh
tinh dugc nhu sau:

- Hé s6 phat tan CH , trung binh cho mo than 1§ thién &
mirc cao:

30.007,06+4.343,20
336.815+67.479

n
21:1 ELT,maX,i _
o =
Lisi ALt

LTmax = = 0,0850 (m’/tén)
- Hé sb phat tan CH, trung binh cho m¢ than 1¢ thién ¢
mtrc thip:

S{;ELTmini _ 8058,68+1.02574 3.
= == = 0,0225 (m’/tén)
S0 At 336.815+67.479

LT,min

Heé s phat tan CH, la mot thanh phan quan trong dé didu
tra, kiém ké phat tan khl nha kinh trong nganh than. Hau hét
céc nude c6 nganh khai thac than trén thé gioi déu quan tam
nhiéu dén phat tan CH, trong khai thac ham 16, con hé sb
phat tan CH, trong kha1 thac 16 thién rat it dugc dé cap téi
va xay du‘ng Phén 1011 cac nudce khi tinh toan phat tan CH,
thuong str dung hé s6 phat tan méc dinh cua IPCC, do do
d6 chinh x4c trong do dém chua cao. Trong khi d6, theo yéu
cau ctia IPCC, phan phat thai CH, tir khai thdc mo 1§ thién
cling phai dugc tinh toan, bdo cdo va phai lién tuc nang cao
d6 chinh xéc cuia két qua kiém ké.

Két qua tinh toan hé s6 phat tan CH, tai ving mo Quang
Nlnh ving mo tap trung va 16n nhat ca nude cho thiy, cac
hé sb nay (0,0850-0,0225 m3/tan) [13] co sy khac biét dang
ké (71,6%) so véi gia tri mac dinh nhé nhat ctia IPCC (0,3
m3/tan) [6]. Tuy nhién, gia trj tinh toan lai kha tuong dong
v6i hé sé phat tan CH , trong khai thac than 19 thién ctia Dirc
(0,015 - than Lignite), Canada (0,088 - Lignite, 0,19 - than
Bitum), Nam Phi (0,002+0,064 - than Bitum) [7]. Nhu da
néu ¢ trén, 6 thé ddc diém ctia cdc mo than 19 thién & nude
ta noi chung va & Quang Ninh n(’)i riéng thuc‘rng nam gan
bé mit nén v1ec thoat khi bao gom khi CH, d1en ra thuong
xuyén 1a mot yéu té quan trong lam cho he s6 phat tan CH,
kha nho. Viéc ting dung luong miu va do dac theo chu01
thoi gian lién tuc s€ lam tang thém do chinh xac cua hé sb
phat tan.

Viée ngh1en ctru xac dinh hé sb phat tan CH, trong qua
trinh khai thac & cic mo than 16 thién 1a rat can thlet dé tang
d6 chinh xac trong cong tac kiém ké khi nha kinh. Phu0’ng
phap do tryc tiép phat thai khi CH, ¢ mo 16 thién béng
budng quiy da duoc ap dung rong rdi khi do khi nha kinh
trong canh tac lua té ra phu hop, dac biét khi duogc do dém
lién tuc theo chudi thoi gian véi lugng mau 16n.

Két qua tinh toan xac dinh hé sé phat tan CH . dbi véi
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mo6 khai thac 16 thién Cao Son & muc cao 1a 0,0891 m3/tan
va mure thap 1a 0,0239 m?/tan; cic gia tri nay twong ung vGi
mo than 10 thién Nui Béo 1a 0,0644 m?/tan va 0,0152 m?/tan.

Hé s6 phat tan CH, trung binh cho m6 than 1 thién ving
Quang Ninh dugc tinh toan 1a 0,0850 m?/tan va 0,0225 m*/
tan twong mg & cac muc phat thai cao va mirc phat thai
thip. Pdy 1a co s khoa hoc dé dé xudt h¢ sb phat tan CH,
quoc gia trong hoat dong khai thac than 16 thién ¢ Viét Nam.
LO1 CAM ON

Nghién ctru nay dugc tai trg bdi Bo Tai nguyén va Moi
truong, thuée Chuong trinh khoa hoc va cong nghé cép bd
(mi s6 TNMT.05/16-20). Céc tac gia cling xin tran trong
cam on su gitip d& cia cac dong nghiép tai Trung tim Béao
vé ting 6-don va Phat trién kinh té cac-bon thap trong qua
trinh thuc hién nghién ctru.
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Ung dung BIM Iap mé hinh théng tin cong trinh
cau vurot dam hop thép lien hop bé tong cot thép
tai nga tw 550, tinh Binh Dwong

Ngb Thanh Thiy"2, Nguyén Quéc Chuwong', P Minh Truyén,
Nguyén Trwong Giang!, Nguyén Xuin Viét', Huynh Xuén Tin"?
!Céng ty TNHH Ky thudt va Cong nghé V7
2Truong Pai hoc Giao thong Vin tai, Phan hiéu tai TP H6 Chi Minh

Ngay nhan bai 22/6/2020; ngay chuyén phan bién 26/6/2020; ngay nhan phan bién 31/7/2020; ngay chip nhén dang 7/8/2020

Tém tit:

Hién nay hau hét cic nwéc trén thé giéi da wng dung md hinh thong tin cong trinh (Building Information Model-
ing - BIM) trong linh vuc giao thong vén tii do nhin thirc dwgc sw cin thiét cia BIM trong xiy dung va nhirng loi
ich to 16n ma BIM mang lai. Viét Nam ciing khong nim ngoai xu hwéng dé, viéc ing dung BIM dwoc ky vong sé
gitip nganh giao thong van tai Viét Nam giai quyét cic thach thire va huéng téi phat trién bén virng. Viéc 1ap BIM
da chirng minh dwoc tinh hiéu qua trong viéc xay dung va quan Iy thong tin trong sudt vong doi cia duw an. Trong
nghién ctru nay, cac tac gia dé xuit ing dung BIM viao md hinh thong tin cong trinh ciu vurgt dam hdp thép lién hop
bé tong cot thép tai nga tw 550, tinh Binh Dwong.

Tir khéa: dir li¢gu mé hinh thong tin cong trinh, ky thuit xy dung, mé hinh théng tin céng trinh, mirc d9 phit trién
thong tin.

Chi sé phin logi: 2.1
Dat van de trinh, tir 1ap ké hoach va thiét ké dén xay dyng, van hanh va

A 1 A . A s o . bao tri, vé mit cong nghé xay dung, san xuat, quan 1y va st
Mo hinh thong tin céng trinh (Building Information j £ NEhe xay Gung q Y

Modeling - BIM) xuat hién tir nhitng nam 1970 va dan duoc dung. M6 hinh BIM dugc tao ra nhur1a mot cau triic ao duge

xay dung véi dir liéu hinh hoc 3D va dit liéu phi hinh hoc
hodc thong tin thudc tinh. BIM gitp giam tir 5 dén 20% chi
phi dau tu ban ddu va khoang 30% tdng chi phi van hanh va

biét dén rong rai khi Autodesk, mot cong ty phan mém ciia
M§ xuét ban bao cao nghién ciru khoa hoc vé ky thuat sd

trong xdy dung vao nhirng nim 1990. Dén nay, BIM da tro o s o
bao tri. Bai viét nay trinh bay BIM trong giai doan thict ké

thanh cong nghé xay dung chu dao & nhiéu nudc trén thé \ . . s
cho cau vuot ngd tu 550, tinh Binh Duong bang dam thép

gi6i. Tai chau Au, cac nuéc nhu Anh, Phan Lan, NaUy, Ha
Lan, Dan Mach, Phap, Uc, buc da va dang tng dung BIM
trong céc linh vyc dau tu cong trong xdy dung. Trong khi
d6 tai chau A, cac nuéc nhu Han Quéc, Singapore... da bét

hop lién hop bé tong cdt thép. Cau duge mo phong theo cac
mo hinh thong tin 3D dén budc thiét ké k¥ thuat (LOD 350)
dé quan 1y khéi lwong vat liéu va thuc té d0. M6 hinh dy
budc khu vuc cong phai tmg dung BIM trong nganh xdy an BIM gitip kiém so4t chi phi chi, thi cong an toan va van
dung, va ho ddu da xdy dung dugc tiéu chudn va 16 trinh  anh hidu qua.
thuc hién BIM. Viét Nam di ban hanh Quyét dinh s 1057/
QD-BXD huéng dan tam thoi 4p dung mo hinh BIM trong
giai doan thi diém va t6 chirc cac chuong trinh dao tao vé

Kay dung mé hinh
Thiét ké phwong dan cdu bcing mo hinh 3D

BIM cho cac ky su xay dung ciling nhu cac don vi quan 1y.
BIM duoc 4p dung trong nhiéu linh vyc nhu thiét ké, xay
dung va quan 1y du an dé giai quyét cac van dé lang phi vat
lidu, ning suét thap va trao ddi thong tin kém. BIM xac dinh
tat ca thong tin lién quan dén toan bo vong doi cua cong

“Tac gia lién hé: Email: dominhtruyenl0497@gmail.com
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Mb hinh BIM mé ra nhiing quan diém méi vé quan ly
vong doi cia mot du an. Phan mém Revit 12 mot san phém
cua Autodesk dugc sur dung trong nghién ctru nady. M6 hinh
thong tin 3D da duoc ap dung cho toan bd du an cAu vuot
dam hop thép lién hop ban bé tong cbt thép tai nga tur 550,
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BIM application for the steel
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Abstract:

Currently, most countries in the world have applied
BIM (Building information modeling) in the transpor-
tation field thank to being aware of the need for BIM
in construction, and the great benefits brought by BIM.
Vietnam is also not outside of that trend, the application
of BIM in the transport sector is expected to help Viet-
nam’s transportation industry to address challenges and
move towards sustainable transport development. BIM
has proven effectiveness in building and managing in-
formation during the project life cycle. In this study, the
authors propose the BIM application for the steel box
girder overpass with reinforced concrete slabs at 550
crossroad, Binh Duong province.

Keywords: BIM (Building information modeling), BIM
data, construction engineering, Level of Development
(LOD).

Classification number: 2.1
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tinh Binh Duong (hinh 1) gdm 5 nhip 40 m, bé rong toan
cAu 16 m. M6 hinh dya trén ban vé& 2D dugc st dung dé boc
tach khéi lwong, ddu thiu xay dung va sau d6 dé thi cong
va van hanh.

Hinh 1. Mé hinh 3D ciu vuot ngi tw 550, tinh Binh Dwong.

M5 hinh 3D ciing gitp kiém tra va sira cac 16i trong qua
trinh thiét ké. Trong hinh 2, mét s6 15i thiét ké da duoc tim
théy trong thiét ké so bd cAu tao tru, duoc stra doi truc tiép
trén mo hinh 3D vdi toa d0, kich thudc va thudc tinh chinh
x4c ma & ban v& 2D truyén thdng con nhiéu han ché [1].

Trudc Sau
. P
) ~/\/ N

; | » L
Hinh 2. Hinh dang tru ciu dwgc thay ddi trén mé hinh 3D.

M6 hinh 3D cho cac két cdu bé tong cdt thép cia toan bo

du an nhu mo, try, lan can, go chan, ban mat cau, coc khoan

nhoi, giup viée kieém tra so lugng va cach bo tri cac thanh cot

thép, kiém tra xung dot, trich xuat khdi luong bé tong va ct
thép nhanh chong va chinh xac.

Truéc

g |

Hinh 3. Kiém tra va xir Ij xung dot ciia cac thanh thép trén md hinh 3D.

g
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Hinh 3 cho théy, vi tri cac thanh c6t thép tai tru cit nhau
va dugc xu ly truc tiép trén mo hinh 3D, so v&i ban vé 2D
16i nay kho phat hién. Chinh vi vay, viéc phat hién xung dot
trén mo hinh BIM giup kiém tra va bao cao 18i trong mo
hinh mét cach hiéu qua, giam rii ro cua thiét ké. Déi voi
thiét ké 2D truyén thong, 16i thuong duoc phat hién & bude
thi cong; nhung bay gio, voi cac cong cy phat hién xung
dot trén md hinh BIM, ching c6 thé dé dang dugc phét hién
trong budc thiét ké [2, 3]. Piéu nay dan dén tiét kiém thoi
gian, vat liéu va luc luong lao dong dé khic phuc 16i khi
xay dung.

Thiét ké ky thudt thi cong (LOD 350)

M6 hinh BIM thé hién mét cach chinh xdc muc d¢ rd
rang vé thong tin va do chi tiét cua két cAu dam chu, md,
try, coc... thé hién rd vé sd luong, kich thudce, hinh dang, vi
tri, huéng va sy lién két véi cac hé thong khac trong cong
trinh [4]. Céc thong tin phi hinh hoc nhu déc tinh san pham,
thong s6 k¥ thuat s& dugc dua vao mé hinh tai budc thiét ké
k¥ thuat thi cong (LOD 350). Cung cip du thong tin dé boc
tach khdi luong chinh x4c va xuét ddy du cac ban v& 2D va
duoc phan chia cac giai doan thi cong (hinh 4).

e

Hinh 4. Céu tao chi tiét dAm thép ¢ buée LOD 350.

Céu tao chi tiét dam thép & budc thiét ké ky thuat thi
cong (LOD 350) v6i cac thong sb ki thudt vé s6 lugng suon
tang cuong, dinh neo, dién tich duong han (hinh 5), cung
cép du thong tin dé thyc hién thi cong tai cong truong.

Hinh 5. Céu tao chi tiét dAm thép tai dinh tru.

Mo hinh mé cau duge bé tri cbt thép chi tiét bang viéc
str dung l4p trinh Dynamo va phan mém Revit (hinh 6).
Dynamo 1a mét giai phap nhdm nang cao tinh hiéu qua cia
viéc ap dung BIM vao giai doan thiét ké ctia du 4n. Phuong
phap thiét ké tham s6 sir dung cong cu 1ap trinh tryc quan
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nhu Dynamo gitip duy tri cic ¥ tuong thiét ké ban dau va
cai thién qua trinh chuyén déi tir y twdng thanh thiét ké sau
nay. Cu thé, cac van dé tao dung hinh hoc phuec tap, thiét
ké tinh vi, thyc hién thao tac 1ap da duoc giai quyét. Tur do,
cac phuong an thiét ké duoc danh gida mot cach chinh xac
trong thoi gian ngén. Vi vay, viéc thiét k& chi tiét mé sur
dung Dynamo s& co loi trong viéc thuc hién hai nhiém vu:
tiy bién cac d6i twong hinh hoc tham s va giao tiép voi co
s& dir liéu ngoai. Trong giai doan thiét ké, viéc két hop giira
Dynamo va Revit 1a thuc su phu hop, vi Revit dugc xem Ia
mot bd co so dit liéu véi dﬁy dt cac tham sb hinh hoc [5, 6].

E

Hinh 6. Céu tao chi tiét md cu sir dung Ip trinh Dynamo.

Hé théng thoat nude trén cau duge thiét ké va b tri hop
ly (hinh 7). Mot sb hang muc lién quan dén hé thong nay
nhu 6ng thoat nudce, hd ga, ludi chin rac... duge xay dung
va quan ly thong tin dit liéu mdt cach chat ché, cé hé théng,
g6p phan phuc vu cho giai doan khai thac, van hanh va bao
tri [7].

Hinh 7. Thiét ké hé théng thoat nwéc trén ciu.

Ngoai ra, mot s6 cau kién nhu géi cau, thm panel, khe co
gidn, go lan can... dugc thiét ké chi tiét va gan cac tham s6
k¥ thuat, thong tin phi hinh hoc vao mé hinh. Tt d6, cung
cap day du cac thong tin nhu cap bé tong, loai thép, kich
thude... phuc vu cho viéc boc tach khdi lugng va dé dang
hinh dung céu kién khi thi cong ngoai cong truong (hinh 8
va hinh 9).
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Ung dung BIM vao viéc do boc khdi lugng cac cong
trinh ¢6 nhiing wu diém vuot troi nhu c6 thé lién két trao
d6i thong tin 2 chiéu voi cac phan mém khac nhu Microsoft
Excel, Project... Néu trong qué trinh tinh toan c6 su thay
doi vé thiét ké, s& tu diéu chinh lai nhitng thay ddi va khoi
luong do boc sé tw dong cap nhat nhing théng tin thay doi
do, vi thé sai sot trong qua trinh xac dinh, tinh toan khéi
lwong cdu kién s& duge giam dén mirc tdi thiéu. Bén canh
do, thoi gian can thiét phuc vu cho cong tac do boc khodi
luong ciing giam mot cach dang ké [9, 10]. Nhu hinh 12
cho biét ciu tao chi tiét ban mat cau duoc b tri cbt thép va
gan tham s6 k¥ thuat. Hinh 13 va hinh 14 12 bang xuat kh6i
lwong, cho biét loai thép, chiéu dai, khdi lugng va sb luong
thanh c6t thép can b tri.

Hinh 8. C4u tao chi tiét gbi cAu va tim panel twong chin.

Hinh 9. Céu tao chi tiét khe co gidn va g lan can.
Do béc khéi lwong cong trinh xdy dung

Do boc khodi lwong co vai tro rat quan trong va 1a nhu cau
thiét yéu khi trién khai bat ky du an xay dung nao. Dy 4n
cau vuot nga tu 550, tinh Binh Duong bao gdm nhiéu hang
muc nhu md, try, ddm chi, lan can... mdi hang muc g0M  Hinh 12. Mé hinh bin miit cAu.
nhiéu cong tac khic nhau, ing vi mdi cong tac s& co khdi

N
’ I3 \ \ A c A
lugong tuong g dé hoan thanh viéc thi cong [8]. A B c D E [ ¢ ]
Parition Bar Diameter _ MINIVUM LENGTH MAXIVUM LENGTH_Total Bar Length Count Mass |
\ ‘ ‘ ‘
A1y A A, A / s A \ ,
Mo hinh tru cau du‘o‘c bo tri cot thep chi tiét va dua cac Ba 4 mm 1700 mm 1700 mm 2433600 mm 208 2939.30 kg
R K s N RN ., R , , Bib 4 mm 9315 mm 9815 mm 510380 mm 5 61644 kg
thong tin phi hinh hoc vao trong mo hinh, giup viéc boc tach s A 9266 mm 9255 mm #7260 @ 61275
‘. ~ 823 % mm 1766 735 mm 5366963 mm 504 711815 kg
khoi ]u‘o’ng tro nén dé d;‘lng (hinh 10 va hinh 11 ) ) 55 4735 mm 7% mm 7096 mm 506 3893 84 kg
v B3 20 mm 489 mm 1489 mm 11909 mm [ 2935 kg
B3b 20mm 515 mm 5037 mm 2428255 mm 103 5985 41 kg
- - Bia 20 mm 3947 mm 3947 mm 793280 mm 201 1966.36 kg
N ’ Bib 3 mm 65 TiGEd mm 8617 mm i T4 kg
Bio 20 mm 2865 mm 2865 mm 11462 mm i 2825 kg
B5a 4 mm 11700 mm 11700 mm 2261500 mm 195 275660 kg
B5b 4 mm 9315 mm 9815 mm 412230 mm I 49788 kg
B6c 14 mm 266 mm 9265 mm 518280 mm £ 626,99 kg
B5d 72 mm &7 535 mm 35768 mm B 5754 kg
B6a 18 mm 1439 mm 1439 mm 578417 mm 102 1184785 kg
B6b 18 mm 1880 mm 1860 mm 755933 mm 02 1509.27 kg
B7a 2 mm 224 mm 280 mm 77304 mm 300 8860 kg
&7b 2 mm 326 mm 326 mm 290508 mm 892 26779 kg
B7e 72 mm 06 mm 456 mm 3727 mm Pl 57 56kg
B7d 2 mm 594 mm 500 mm 0113 mm 17 897 kg
G 16 mm 678 mm 676 mm 277991 mm 0 43850 kg
&5 78 mm §38 mm 598 mm 586335 mm Fil 518 g
Hinh 10. M4 hinh try cAu va bb tri cbt thép tru. Hinh 13. Bang khdi lrgng c6t thép ban mit cAu xuit tir Revit.
. )
A | B | c ) [ E | F G | A | B | [ | D | E | F
Parifion | Bar Diameter _: MINIMUM LENGTH | MAXIMUM LENGTH _Tolal Bar Length : Count H Mass. | Famiy Walerial Area Walerial Name Walerial. Volume. Mark Count
B1 32 mm 10850 mm 10850 mm 358050 mm 33 2259 35 kg SI1C nhip bién 23 Steel 000 T BIC 1
Bla 32 mm 7878 mm 8326 mm 262322 mm 34 178150 kg Bifc. nhip bién 47 Eoncrets G35 BT SR Biic i
83 25mm 4850 mm 4850 mm 354050 mm 73 352 58kg Bii¢ giua iru va nhip 308 m Sicel 530 B¢ i
B3 18 mm 5185 mm 5185 mm 82957 mm 18 13087 kg BIC giua iru va nhip 285 mF Concrete C35 95 88 BIC 1
B4 18 mm 1549 mm 1549 mm 102218 mm B8 161.25 kg BIC nhip bign 523 mE Sieel 0.00 BMC 1
s 20 mm 10850 mm 10850 mm 355050 mm 3 56256 kg EIC nhip bign 457 Concrate €35 18158 Bl i
:g ?g :: :ﬁ;gnm:m :ﬁ;g;":m ?;‘;2;3 :: :; ﬁ g :g BIC giua fru va nhip 208 Steel 000w BIC 1
a e R e g i e BIC giua tru va nhip 288 Concrete €35 05 68 m BiC i
g e o P i o eiiria BIC giua tru va nhip 2 304 Sieel 0.00 ¢ BiC i
= 2 s S i e e BIC giua tru va nhip 2 200 Concrete €35 05 68 m BiC i
E T T T Pl g BTy BIC giua tru va nhip 2 208 Sieel 0.00 ¢ BiC i
s P P e 534w Sa “Tre asky BIC giua tru va nhip 2 208 Concrete €35 0564 m BiC i
B & 84 T T84 T 5568 i ‘368 kg BIC giua nhip 378 Sieel 0.00 ¢ BiC i
e 5 TEEF EEEF F50E8 iE S BIC giua nhip 349 Concrete €35 115,14 M BiC i
TEb 38 mm 3231 mm 551 mm 18338 mm i 15503 kg BMC giua nhip1 376 M Steel 0.00 ¢ BMC 1
TEC 25 mm 3831 mm 3631 mm 11338 mm i 562 kg BIC giua nnip’ 349 Concrete €35 115,14 M BiC i
Tea 20 mm 811 mm 5143 mm S25E4 mm 35 2554 kg BIC giua nhip2 377w Sieel 0.00 BiC i
T6b. 30 mm 5144 mm 144 mm 68505 mm 55 18810 kg BIC giua nhip2 350 R Concrete C35 115.46 mF BMC 1
N 2 I X . J O . . - £ 2 g A N A £, .
Hinh 11. Bang khoi lugng cot thép tru xuat tir Revit. Hinh 14. Bang khoi lwgng ban mit cau toan cau xuat tir Revit.
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Mo phong 3D

Mb hinh ciu dwgc nhap vao phin mém mé phong 3D
v6i thiét ké truc quan dé phan tich hiéu tmg hinh dnh ma
khong phai xay dung lai mo hinh. Két xuat thyc té cao ciing
nhu hiéu Gmg dic biét giup cho ngudi thiét thé dé dang thiét
ké va chu dau tu thiy dugc du 4n sau khi hoan thién. Vi
cong nghé nay, viéc phan tich luu lugng giao thong cling
nhu viéc cung cip cac thong tin phuc vu quan 1y giao thong
trong pham vi cong trinh tr nén dé dang (hinh 15) [11, 12].

Hinh 15. M6 phéng giao thong nut giao tai nga tw 550, tinh Binh
Duong.

Két luan

Viéc tmg dung BIM 1dp mé hinh thong tin ciu vugt dim
hop thép nga tu 550, tinh Binh Duong, dac biét trong giai
doan thiét ké k¥ thuat thi cong (LOD 350) di gitip cac ki
sur c6 thé hoan thanh thiét k&, mo phong va quan 1y thong
tin trong cac giai doan ctia du an. Ngoai ra, BIM con giup
cho cac don vi quan 1y ¢6 cai nhin tryc quan vé cong trinh,
v6i cach tiép can BIM nhu vay gitip cic nhom thiét ké co
thé chinh stra trong giai doan thiét ké so bo hodc thiét ké
ky thuat ma khong phai bit diu cong viée lai tir dau. Két
qua trién khai thuc té tai cau vuot 550, tinh Binh Duong da
chuing minh tinh kha thi cua viéc tng dung BIM trong linh
vuc giao théng van tai, gop phan vao viéc ap dung rong rai
BIM trong céc dy an cAu tai Viét Nam.
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M@ hinh hoéa co ché din dién
cua vat lieu polyetylen mat d¢ thap
bang phwong phap phan tir hitu han
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'Khoa Pién, Truong Dai hoc Cong nghiép Ha Nji
’Khoa Ky thudt dién, Truong Pai hoc Pién luc
3Trung tam Nghién ciru Khoa hoc Quéc gia Phdp
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Tom tit:

Polyme dwgc sir dung nhur vt li¢u cach di¢n ngay cang phé bién trong nhiéu linh vue ving dung khac nhau. Trong
k¥ thuit dién - dién tir, polyme dwoc sir dung trong cap truyén tai dién cao ap, tu dién, may bién ap hoic dwoe sir
dung nhu 1a mét b phéan cua hé théng nhiing trong mé dun IGBT nho cic dic tinh nhiét va ciach dién vugt troi.
Mét trong nhirng nhwoe diém ciia polyme 13 chiing tich trir cac dién tich khong gian trong mot thoi gian dai, din
dén sy gia ting ciia di¢n truong so véi gia tri thiét ké ban diu. Cac mé hinh nghién ctru co ché din dién ciia vat lidu
polyme ngay cang du’o’c phat trién dé cé thé du doan duge co ché din dién dwoi wng suit nhiét - dién. Trong nghién
ciru nay, tir md hinh s6 theo phuong phap thé tich hitu han (FVM), nhém tic gia da phat trién xay dung mé hinh co
ché din dién cia vat liéu polyetylen mat do thip (LDPE) dwa vao phwong phap phan tir hitu han (FEM). Két qua
mé phéng ciia mé hinh nay ciing dwgc so sanh, dinh gia véi két qua thue nghiém va ciia mé hinh s6 FVM dwéi tic

dong ciia nhirng dién trwong khac nhau dit trén vat liéu polyetylen mat do thap.

Tir khéa: co ché din dién, dién tich khong gian, LDPE, phwong phap phén tir hiru han.

Chi s6 phén loai: 2.2

Tir dau thé ky XXI, vat lidu cach dién di duoc nghién
ctru ing dung manh trong nhiéu linh vuc nhu dién tir cong
sut, vi dién tir va dac biét 1a trong linh vuc truyén tai dién
[1, 2] khi hé thdng truyén tai dién cao 4p mot chiéu (HVDC)
ngdy cang phat trién dé két ndi cac ludi dién truyén tai tir
cac ngudn dién phan tan va ting cuong tinh lién két giira
cac ludi dién quy mé 16n [3, 4]. Vat liéu polyme 1a mdi
quan tim hang dau cua cac nha nghién ctru trong linh vuc
truyén tai dién nang boi nhitng wu viét ciia n6 vé tinh kinh
té, nhiét d6 hoat dong, d& dang két ndi va giam 6 nhiém moi
truong [5, 6]. Tuy nhién, khi cac vat liéu polyme chiu céac
rang budc nghiém trong va da vat Iy nhu dién truong manh,
nhiét d6 cao, chiéu xa hodc ma sat co hoc dang Kké, chung
c6 kha nang luu trit cac dién tich khong gian, c6 thé anh
huong dén cac tinh chat dién moi ctia vét licu [7, 8]. Su xudt
hién cua dién tich khong gian bén trong vét li¢u co thé dan
dén 130 hoa sém vat lidu, né co thé rat ngén tudi tho cua vat
liéu cach dién boi su hu hong dién moéi [9, 10]. Sy tich tu
dién tich trong vat li¢u khi chiu tdc dong cta truong dat con
lam bién dang dién truong cuc bo, khi dién truong bi bién
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dang dat dén mot gia tri du 16n s& dan dén su cb dién méi
[11]. Do d6, nghién ctru vé viéc hinh thanh va van Chuyén
dién tich khong gian trong cac vat liéu gdc polyetylen 1a vo
cung can thiét dé c6 duge su hiéu biét sau sic va cai thién
cac tinh chét cta vat lidu polyme, phat trién cac vat liu moi
hi¢u qua hon.

Céc m6 hinh vé co ché dan trong vét liéu polyme dugc
xay dung c6 thé gitp hiéu dugc co ché dong cta dién tich
khong gian bén trong vat liéu, hon nira toan by cac phép do
thuc nghiém hién c6 ddi véi polyetylen cung cp co sé cho
viéc phat trién cac mé hinh van chuyén dién tich khong gian
trong loai dién mdi nay. V&i muyc dich d6, mot mo hinh theo
phuong phap phan tir hiru han phat trién tir mé hinh s6 theo
phuong phap thé tich hitu han [12] da dugc phat trién, nham
hiéu va du doan cac hién tugng hinh thanh va van chuyén
dién tich trong polyetylen mat do thap (LDPE) tinh dén cac
hién tugng phan cuc, van chuyén dién tich khi ching chiu
g suat khac nhau. Két qua tinh toan ctia mé hinh nay va
su so sanh két qua cua mo hinh voi Kkét qua thuc nghiém va
ctia mé hinh trude duge thé hién & phan sau cia bai béo.

2]
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finite element method
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Abstract:

Polymers used as insulating materials are increasingly
popular in many different fields. In electrical engineering
- electronics, polymers are used in high-voltage
transmission cables, capacitors, transformers, or as part
of an embedded system in the IGBT module thanks to
its superior thermal and electrical insulation properties.
One of the disadvantages of polymers is the possible
accumulation of space charge in the material volume for
a long time, leading to an increase in the electric field
compared to the original design value. Charge transport
models in polymer materials have been increasingly
developed to predict the conduction mechanisms
under thermal-electrical stress. In this study, from a
finite volume method (FVM), the authors developed a
charge transport model in low density polyethylene
(LDPE) based on the finite element method (FEM).
The simulation results of this model are also compared
to experimental results and to the FVM model under
different electric fields for LDPE.

Keywords: conduction mechanisms, FEM, LDPE, space
charge.

Classification number: 2.2
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Kay dung mo hinh van chuyén dién tich, dan dién bang
phueng phap phan tif hiiu han

Trong nhitng nam dau thé ky XXI, mot mo hinh hoa van
chuyén dién tich trong cac chat cach dién dudi cc ing suét
vé dién - nhiét [12, 13] da dugc Le Roy va cong su thudc
Phong thi nghiém Laplace (Toulouse, Phap) khoi xudng.
D6 1a mot md hinh s6, ludng cuc va mot chiéu, 1a ham cia
do day chét dién mdi, mo ta viée phun va van chuyén cac
dién tich (electron va 13 tréng) trong mot chat dién moi ran
hitu co. Hinh 1 thé hién so do ciia c4c co ché duge tinh dén
trong mo hinh nay. Mdi loai dién tich c6 thé chuyén dong
(tu do) hoac bi mic bay. He s6 linh dong cua mot electron
hodc mot 16 tréng c¢6 gia tri khong ddi. Trong mé hinh van
chuyén dién tich nay, chi xem xét mot mirc bay sau va mat
do6 dién tich toi da cho mdi loai dién tich. Sy két hop co thé
xay ra gitra cac dién tich trai ddu ma khong tao ra mot chat
moi trong chét cach dién polyme. M6 hinh s6 nay duoc xay
dung dua trén phuong phap thé tich hitu han FVM, moi
thong sb déu duoc giai trén cac phuong trinh sd, do vay thoi
gian tinh toan 1a mot trong nhimng han ché cua phuong phap
nay. Mo hinh méi xay dung dya trén phuong phap phan tir
hiru han - FEM st dung phan mém Comsol Multiphysic
phat trién dya trén co so cia mo hinh FVM da dwoc nhom
tac gia nghién cuu thuc hién.

ving dan
electron

tw do (ng,,)

D. S, Be e
Neys Nety Niy, Ny MAt d6 dién tich
electron
méc bay (n.)

s s, So, S1, Sy, S5 : hé s6 két hop

16 tréng B,, By, : hé s6 méc bay

méc bay (ny)

Dy S; By D., Dy, : hé sb giai bay

16 tréng
tw do (ny,)

vung hoéa tri
Hinh 1. So d6 co ché din cia hat mang dién.
M0 hinh nay dua trén mot hé phuong trinh Kkét hop:

Phuong trinh Poisson:
OE(x,t) _ p(x,1)

Ox &8, M
Phuong trinh van chuyén:
Ja (1) = pn, (x, ) E(x,1) 2
Phuong trinh lién tuc:
aon,(e0) 900 _ )
ot Ox

Trong do6: E 1a cuong do dién truong; q, p tuong ung
la gia tri dign tich va lugng dién tich trong dién moi; ¢, €,
tuong Ung la hang s6 dién moi tuyét doi va twong doi; x, t 1a

toa do khong gian, thoi gian; a la dai dién cho céc electron
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va 16 tréng; j, la mat d6 dong di¢n; n_1a mat do dién tich
khong gian; u_1a hé s6 linh dong cua cac hat duoc xét; s, dai
dién cho diéu kién nguén, mo ta s xuét hién va bién mat
clia cac dién tich khong gian khong lién quan dén qua trinh
van chuyén thudc qua trinh méc bay, giai bay va két hop.

Viéc phun dién tich vao cac dién cuc duoc tinh dén
thong qua biéu thirc Schottky sira ddi, cuc am (x=0) va &
cuc duong (x=d), twong tng cho dién tir va 13 tréng:

. 2 —qw, I q /qE(O,t) ]
- (0,t)=AT ——= e S b S S A (| 4
Te0:1) eXp[ k,T j_eXp[kBT 4re,e, ] | @
i (d,f)= AT" ex 4% -1
]mjh( ) p kBT (5)

Trong do, w, va w, la hang rao ning lugng cua sy phun
dién tich twong ung cho dién tir va 16 tréng.

Biéu thirc Schottky stra doi & trén (cong thirc (4), (5)) co
tinh dén dong dién khac 0 di tir dién moi dén kim loai.

Khong c6 rao can nang luong nao cho sy giai phong cac
hat mang dién. Tu cong thice (2), ta xac dinh dugc mat do
dong dién cia dién tich va 16 tréng tuong tmg & anode va
cathode:

.]e(d9t) = #eney(d’t)E(d’t) (6)

7,(0,6) = g, (0,£)E(0,1) 7

Dong dién tong dwoc tinh theo biéu thic Maxwell-
Ampere:

oD(x, 1)

Jr(x,0)=j.(x,0)+ 8)

Trong d6, thanh phan thtr nhat ¢ vé phai thé hién dong
dién dan, thanh phan thw hai 1a sy dich chuyén dién tich.

Cho dén nay, hang so di¢n mdi twong doi € da duoc coi
la mot hang so, do do biéu thuc cia dong dién tong dugc
viét lai nhu sau:

J(x,0)=j.(x,0)+&,e, OE(x1)

(€]

Trong qua trinh thyc hién tinh toan mo phong, cac hé sb
khéc cling dugc tinh dén nhu: hé sb linh dong cua cac dién
tich tw do; hé sé cua giai biy théng qua hang rao ning lugng
giai bay twong tmg cho dién tich va 13 trong; su két hop giira
cac dién tich trai ddu thong qua cac hé s6 két hop.

M0 hinh nay dugc nhom nghién curu ap dung cho vat liu
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Khoa hoc Ky thuat va Céng nghé n—

LDPE, mot chat cach dién polyme phd bién trong nganh ki
thuat dién vi n6 dong vai tro la nhya co ban cho cach dién
clia cap dién xoay chiéu cao ap (HVAC) va mot chiéu cao
ap (HVDC).

Két qua mé phéng

Mau va diéu ki¢n mé phéng

Mo phong sir dung phan mém Comsol Multiphysic dang
1D dugc thuc hién trén mau vat liéu phéng LPDE c6 kich
thude 150 um, dudi tac dung ctia dién truong dat khac nhau
tir 10 dén 60 kV/mm & nhiét 46 25°C, thong sb dit cho vat
liéu cu thé duoc thé hién trong bang 1.

Bang 1. Céc thong sé dit ciia vat liéu dwoc ding trong md phéng.

Théng sb Gia tri
Hé 56 két hop
S, (dién tir méc bay va 13 tréng méc biy) 4.10% m’Cls!
S, (dién tir tw do va 18 trong méc biy) 4103 mCls!
S, (dién tir mic biy va 16 tréng tir do) 4.10° m*C's!
S, (dién tir tw do va 18 tréng tur do) 0
Hé 56 by
B, electrons 0,1s!
B, holes 0,25
Su di chuyén
Dién tich 1,0.104 m?>V-'g!
Ld tréng 2,0.10"3 m2V-lg"!
Mat dj bay siu
N, cta dién tich 100 Cm*
N, ctia 18 tréng 100 Cm’®
Mike nang lwong rao can cho tiém dién tich theo Schottky
w, cua di¢n tich 1,27 eV
w,, cia 16 tréng 1,16 eV
D0 16n ndng heong rdo can cia bay (detrapping)
w, cua dién tich 0,96 eV
w,, cua 13 tréng 0,99 eV
MGt @ dién tich ban ddu
P, (=0) cua dién tich -0,5 Cm?
p,, (t=0) 18 trong 0,5 Cm’

Trong qua trinh tinh toan mé phong cia mo6 hinh nay
¢6 xem xét dén viée tiém dién tich tir 2 dién cuc theo kiéu
Schottky stra doi, su di chuyén cua dién tich duwgc mo hinh
hoa béng su di chuyén lién tuc ¢6 tinh dén muc d6 cua bay,
su khuéch tan dién tich va su két hop dién tich trai dau theo
thoi gian. Do vy, két qua vé su phan bd dién tich khong
gian, dién dan hay phan b dién truong trong vat liéu duoc
mo ta rd rang hon.
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Két qud mo phong

Két qua quan trong thu dugc tir md hinh hoa dién dan
clia vat liéu LDPE gém: mat do dién tich khong gian phu
thudc vao thoi gian va d§ day cua vat li¢u; dong dién trong
vat liéu theo thoi gian; tde do két hop theo d6 day dién moi;
mat d6 cua ting loai dién tich (electron, 16 tréng, bay), ting
loai két hop (S, S, S,. S,), dién truong. .

Duéi dién truong dit 40 kV/mm, sy phan bd dién tich
khong gian theo thoi gian trong vat liéu LDPE theo bang
mau duoc thé hién & hinh 2. Bang mau thé hién mat do
dién tich tir -10 dén 10 Cm?, tuong g voi do day vat liéu
tir cathode dén anode (tir 0 dén 150 pm). Quan sat thiy,
hién tuong dién tich df”)ng nhét & dién cuc anode. Pién tich
dwong xuét hién voi mat d 16n tai anode, tir tir di chuyén
lan dan vao trong khdi vat liéu va c6 xu huéng di chuyén
dén cathode.

0- ~ ! 10
8
6
£ ‘
Z 50
© 2
£
& 0
S
> -2
)
-
o -4
Q
-6
-8
10
0 2000 4000 6000 8000 10000
Thei gian (s)

Hinh 2. Phén bé dién tich khong gian theo bing mau trong khéi di¢n
mdi theo thoi gian va d§ day dwdi tac dung cia dién truwong dat 40
kV/mm.

Pién trudong thay doi theo thoi gian ciing co thé duoc
tinh todn ¢ cac dién truong dit khac nhau (hinh 3). Sau gan
3h (10000s), chi ¢ su thay ddi dién trudng & anode, con
su thay doi dién truong trong khdi dién méi gan nhu khong
dang ké dudi dién truong dit 1a 10 kV/mm (hinh 3A). Tuy
nhién khi dién truong tang Ién téi 60 kV/mm, dién trudng
trong khéi dién moi ¢ gan dién cuc cathode c6 xu hudng
tang dan do sy xuét hién dién tich khong gian vi mat do 16n
trong khdi dién méi (hinh 3B).
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Hinh 3. Sy phan bé dién trudng trong khdi dién mdi theo thdi gian
duéi tac dong cia dién truong dat la 10 kV/mm (A) va 60 kV/mm (B).

Mat d6 dong dién ciing 1a mot théng s6 quan trong lién
quan dén su xuét hién dién tich khong gian trong vat liu.
Dudi tac dong cua cac gia tri dién truong dat khac nhau,
mat do dong dién phan b trong khéi dién moi thay doi theo
thoi gian dugc thé hién trong hinh 4. Mat d¢ dong dién co
xu hudng giam nhanh & thoi gian dau khi dat dién ap, sau do
giam dan theo thoi gian dé dat gia tri 6n dinh. O dién truong
10 kV/mm, sau 10000s dong dién chua dat gia tri 6n dinh,
tuy nhién khi dién truong tang 1én 40 va 60 kV/mm, dong
dién gan nhu khong thay d6i va dat gia tri on dinh trong
khoang thoi gian 3.10%.
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Hinh 4. Mét d6 dong dién theo thoi gian & cac dién truong dit khac
nhau.

Kac thuc mé hinh

Két qua mo phong tir phuong phap FEM tinh toan qua
phin mém Comsol Multiphysic duoc so sanh véi két qua
do thyc nghiém bang phwong phip PEA (Pulse electro
acoustic) va mo hinh tinh toan bang phwong phap FVM
[12]. O ca 2 md hinh, mat do dién tich ban dau cua dién tich
duong va am tuong tmg ¢ 10 kV/mm 1a 0,1 Cm?, & 40 va
60 kV/mm 1a 0,5 Cm.

Dién tich khong gian
Su phéan bd dién tich khong gian trong khéi dién moi
bang thuc nghiém - phuong phap FVM (khi c6 dién truong

dat, sau d6 dién truong tré vé 0) va FEM (chi thé hién &
trang thai khi c6 dién truong dat) dugc thé hién trong hinh 5.

Ease Thuc nghiém
(Experiment)

10 (KV/Mm) "

40 (kV/mm) 3

00 (RV/MM) -

e )
I
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M phéng bing FVM
(Simulation FVM)

Hinh 5. Phan b dién tich khong gian theo ham thoi gian va do day cia dién méi ¢ dién truwong dit 10, 40, 60 KV/mm thu dwgc Khi tién hanh
thwe nghi¢m - mé phéng bang FVM - md phéng bang FEM.

Khoa hoc Ky thuat va Céng nghé

Két qua thuc nghiém cho thay, ¢ dién truong dat 10 kV/
mm, khong quan sat thdy c6 dién tich khong gian trong khbi
dién moi. Khi tang dién truong, dién tich duong (mau do)
dugc quan sat thiy xuat hién & anode, di chuyén dan dan
qua khéi dién moi dén dién cuc cathode trong khoang 100s.
Phan 16n vét liéu LDPE sau dé dugc tich dién duong cho
dén khi két thuc bude phan cyc. Su gia ting cta dién truong
lam sy gia tang mat d¢ dién tich. Sau khi dién truong vé 0,
cac dién tich duong bién mét, thoi gian bién mat ting khi
dién truong dat tang.

Khi so sanh véi két qua mé phong theo phuwong phap
FEM véi phuong phéap FVM va thuc nghiém véi 3 muic dién
truong dit khac nhau cho thdy mé hinh c6 thé tai hién hau
hét cac dac diém duoc néu bat trong thi nghi¢m, ttc 1a sy
thdng tri ctia cac dién tich duong, thoi gian van chuyén va
mat d¢ di¢n tich khong gian trong di¢n moi. Trong qué trinh
phan cyc, cac mé hinh mé phong c6 thé so sanh véi cac
mau thir nghiém, cho céc dién truong 10 va 40 kV/mm. Tuy
nhién, ddi véi dién truong 60 kV/mm, luong dién tich mo
phong bén trong chit dién méi cao hon so v&i thi nghiém.
Hon nita, cac dién tich &m (mau xanh) dugc quan sat bén
canh cyc am cho céc truong cao hon nay. Didu nay mau
thuan voi nhitng gi dwoc quan sat bang thuc nghiém. Su gia
tang mat do dién tich khong gian ¢ dién truong cao va sy
hién dién cua dién tich &m bén trong khéi co thé duoc lién
hé voi viée tao ra cac dién tich o cac dién cuc. So sanh giira
2 phuong phap mo phong, phuong phap FEM c6 su gia ting
dién tich ¢ thoi gian diu nhanh hon so voi phuong phéap
FVM, nguyén nhan do budc thoi gian tinh todn bdi FEM
nhoé hon rat nhiéu so v6i FVM nén thé hién su gia tang dién
tich phan bd 16 rang hon.

Mb phéng bing FEM
(Simulation FEM)
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Mt dp dong dién

Dudi diéu kién mo phong va thi nghiém nhu nhau, sy
phan b6 mat do dong dién trong khoang thoi gian dat dién
truong (10 va 60 kV/mm) duge thé hién trong hinh 6. Trong
mdi dién trudng dat, két qua thi nghiém cho thiy dong dién
giam dan nhung chua dat trang thai on dinh sau 3h phan
cuc. Bén canh d6 con xuét hién do ddc cua duong cong cho
thay su thay doi trong co ché chi phdi ciia dong dién tich.
Su thay doi d6 dbc nay xay ra sém hon khi dién truong dit
cao hon, tao ra hién tugng phu thudc vao truong. Bo dbe
dau tién nay co thé dugc giai thich bang sy phan cyc ctia cac
ludng cuc bén trong khdi. Ngay ca khi PE thé hién su phan
cuc yéu, nhung co ché phan cuc van chiém wu thé trong thoi
gian ngin va 1a ham cua dién truong trong LDPE. Do dbc
thtr hai cua cac duong cong thi nghiém tuong Gng voi viée
di chuyén cac dién tich.

1x10™"
—m— thyc nghiém
~ —O0— mé phéng FVM
g —— mé phéng FEM
<
c
= 14
T 1x10™ 4
2 =N
i}
o
O
-
=
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1107 . : : :
10’ 10° 10° 10°
Thdi gian (s)
(A)

sung mat do ban dau cua dién tich, c6 mot chit khac biét
giita thi nghiém va mé phong trong thoi gian ngan. So sanh
gifta 2 hinh thitc mé phong, phuong phap FEM thé hién gia
trj dong dién ban ddu gan hon véi phuong phap FVM do
budc thoi gian tinh toan va co ché van chuyén dién tich ban
dau ctia phuong phap FEM rd rang hon.

Keét luan

Mo hinh dugc phat trién cung cap két qua chap nhan
duogc cua dién tich khong gian, dién truong va dong dién.
Mot mdi twong quan giira phép do thi nghiém, mo phong
theo phuong phap FVM va FEM da dugc so sanh. Sy uu
viét cuia md hinh md phong theo phuong phap FEM da
duogc thé hién rd nét ¢ thoi gian ban dau so voi phuong phap
FVM. Tuy nhién, mo hinh khong thé thé hién hoan toan tat
ca cac co ché cta qua trinh din mot cach chinh xac nhu

trong thuc nghiém. Piéu ndy dwoc giai thich boi cac gia

—m— thuc nghiém
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Hinh 6. Mat d§ dong dién theo thoi gian ciia thuc nghiém, phwong phap FVM va phwong phap FEM ¢ dién truong 10 kV/mm (A) va 60 kV/

mm (B).

D6i voi két qua md phong theo phuong phap FVM va
FEM, ¢ 10 kV/mm dong dién cling chua dat gia tri on dinh.
Tuy nhién, khi dién truong ting dén 40 va 60 kV/mm, dong
dién mo phong di dat trang thai 6n dinh sau khoang thoi
gian 3.10%s nhung mé phong khong thé thé hién cac duong
cong thir nghiém trong thoi gian ngén, vi cic co ché phan
cuc khong duoc tinh dén trong mé hinh. Tuy nhién, viéc bd
sung mat do dién tich ban dau trong mé phong cho phép c6
duoc sy thay d6i d6 dbc trong mat do dong mé phong, do sur
thay ddi ciia co ché dan (tirc 1a d6 dbc thir nhat: dong dién
do su van chuyén cua dién tich ban dﬁu). Mic du c6 su bd
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thuyét vat Iy cia mo hinh, dic biét 1a viéc tao ra dién tich
(tre 1a tiém vao céc dién cuc), khong dugc md ta trong mo
hinh. Két qua ciia nghién ctru nay 1a tién dé dé xay dung va
xac thyc mo hinh véan chuyén dién tich trong khong gian 2D
bang phuong phap phan tir hitu han véi su tro gitip cia phin
mém Comsol Multiphysic.
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Mot phuwong phap hiéu qua cho qua trinh
quét bé mat phan xa st dung Kinect v2
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Tom tit:

May anh ToF thwong dwge biét dén 13 may anh chup anh pham vi, 12 mdt thé hé cam bién méi ra doi. Cac thiét bi
nay phit hop cho viée do khoing cach tir thiét bi dén vét thé véi toc do khung hinh cao, dwoc sir dung ngay cang
phé bién dé thu thap dir liéu 3D cho cac ing dung robot hay k§y thuat ngwoc. Trong bai bio nay, cac tac gia trinh
bay mét phwong phip hi¢u qua dé quét cac bé mit phan xa sir dung Kinect v2. Phwrong phap nay dua trén nguyén
tic cia thuat toan ICP. Trong qua trinh quét cia Kinect v2, dim mﬁy diém thu dwoc thwong khong hoan chinh, no
bao gom cic ving trong dir liéu. Nghién ciru nay s€ giai quyet van daé vung trong dir liéu bang cach thu thip dam
may diém theo nhiéu huwéng khac nhau. Méi dam may diém sé gan v6i mot hé truc toa do khac nhau. Sau do, tit ca
cac dam may diém sé dugec can chinh va Kkét hop bang thuit toan ICP. Két qua thwe nghiém cho thay hiéu qua cia

phuong phap da dé xut.

Tir khéa: bé mit phan xa, dam mAy diém, Kinect v2, qua trinh quét 3D, thuit toan ICP.

Chi s6 phén logi: 2.3

Pit van de

Trong vai thap ky gan ddy, qué trinh s6 hoa hinh dang
clia cac vat thé (viét tit 1a tai tao ba chiéu - 3D) da dugc
mg dung rong rai trong nhiéu linh vuec, tir giai tri toi cong
nghiép. Muc tiéu 1a thu thap dir liéu 3D cia timg diém trén
bé mit vat thé, toa do 3D, do sau va véc to phap tuyén.
Thong qua mot trinh tu thuc hién cac cong viéc trong qua
trinh téi tao 3D (mo ta trong hinh 1), mo hinh 3D ctia vat thé
duogc tai tao [1].

Thu thap Tlen Xt Phan Phu hgp Tao )

Hinh 1. Trinh ty thuc hién tai tao 3D.

Lién quan dén cac tmg dung trong linh vuc ché tao may,
viée tai tao 3D nham muc dich trich xuat thong tin tir dit lidu
thé dugc thu thap dé tai tao phién ban gén nhét ctia méd hinh
CAD tham s6 phu hop véi thiét ké ban dau cia ddi tuong.
Trong budc “Thu thép dir liéu” (hinh 1), cac két qua kha
quan thuong dugc thuc hién vdi cac may quét 3D thuong
mai, tuy nhién gia thanh cua ching qua cao, khong phu hop
v6i cac doanh nghiép vira va nhé. Puoc ra mit vao nim
2010, Microsoft Kinect (viét ngén gon la Kinect v1), thiét bi
quét 3D gid ré, da sir dung cong nghé anh sang ciu trac dé
thu thap di li€u do sau. Phién ban thir hai ctia Kinect duoc
phat hanh vao nam 2014, gitp cai thi¢én do chinh xac cua

“Tac gia lién hé: Email: bienbv80@dhhp.edu.vn
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phép do d¢ sau. Kinect v2 ap dung k¥ thuét thoi gian truyén
song (ToF) dé thu thap dir liéu do sau. K¥ thuat nay ciing
gitip dat dugc thong tin do sdu véi do phan giai tt hon trong
khi han ché nhiu tir cac nguén bén ngoai [2]. Pay chinh la
tiém nang 16n trong viéc sir dung Kinect v2 cho viéc thu
thap dit liéu trong qua trinh tai tao bé mat 3D.

K& tir khi xuét hién, Kinect da 1a mot d6i tuong cho
nhiéu phuong phap da dugc phat trién véi hy vong dua ra
danh gia k§ ludng vé d6 chinh x4c ctiia nd. Mot mé hinh toan
cho dit liéu d6 sau thu thap tir Kinect da duoc dé xuét [3].
Trong d6, mot nghién ctru sdu vé anh hudng cua cac tham
sO dén do6 chinh xac cta dir liéu do sau thong qua phén tich
sai 86 1y thuyet da duogc gidi thiéu. Dé tinh toan di liéu 3D,
céc tham s6 noi va ngoa1 cta qua trlnh hidu chuan, ching
han nhu tiéu cy, diém goc, h¢ s0 méo ong kinh, chiéu dai co
s& va khoang cach mau tham chiéu dwoc str dung trong mo
hinh di dugc dé xuét. Két qua thi nghiém da ching minh
rﬁng, sai sb ngau nhién cua dir liéu do do sau ty 1¢ thuan voi
su gia ting khoang cach giita may anh va dbi tuong do.

Mot danh gia toan dién vé Kinect v2 cho muc dich tai tao
3D da duoc thuc hién bdi Lachat va cac cong su [4]. MOt sb
thi nghiém di gop phan lam ndi bat cac sai s6 phat sinh tir
moi truong va cac thudc tinh cua vat thé duoc chup, ciing
nhu cac sai s6 lién quan dén ban than thiét bi. Qua nhimng
danh gia nguon gay sai s6, hiéu chuan hinh hoc ciing nhur
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Abstract:

ToF cameras, also identified as range imaging cameras,
are a recent generation of sensors. As they are desirable
for measuring distances to objects at a high frame rate,
such sensors are increasingly used for 3D acquisitions,
and more generally for applications in robotics or
reverse engineering. In this study, the authors presented
an efficient method for reflective surface scanning using
Kinect v2. The approach is based on the principles of
the ICP (Iterative Closest Point) algorithm. During the
Kinect v2 scanning, the obtained point cloud is
incomplete and includes flying pixels. The authors
solve the flying pixel problem by capturing point clouds
as multiple viewpoints. Each point cloud belongs to
each coordinate. Then, all of the point clouds must be
aligned and combined using the ICP algorithm. The
experimental results show that the quality of the method
is significantly improved.

Keywords: ICP algorithm, Kinect v2, point cloud,
reflective surface, 3D scanning.
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d6 sau da duoc thuc hién dé lam giam anh hudng cuia sai )
dén d6 chinh xéac cua Kinect. Cudi cung, bé mit 3D cua mot
manh khao ¢6 di dugc xdy dung, qua d6 chimg minh dugc
kha nang ung dung va d6 chinh xac cua may anh Kinect
trong viéc tai tao mo hinh 3D cua cac vat thé.

DPéi v6i cac hé théng su dung nhiéu Kinect v2, mot
phuong phap méi da dwoc phat trién boi Yang va cong su
[5] dé cai thién d¢ chinh xac trong do d¢ sau. Cong trinh
nay tdp trung vao viéc danh gia do chinh xac d sau cua
Kinect v2. So voi Kinect 1, hiéu ning trén phan cimg theo
cac tham s6 ky thuét da ban hanh duogc trinh bay k§y ludng.
Nhiéu thudc tinh quan trong ctia may anh Kinect v2 sir dung
trong thuc té dugc nghién ctru, nhu phan b tinh chinh xéc,
d6 phan giai d6 sau, entropy d6 sau, nhidu tai giao tuyén cia
cac bé mit ciing nhu nhidu ciu trac. Cac két qua gop phan
thuc hién cac thi nghiém kiém tra va dua ra do chinh xac
tt cho Kinect v2 sau khi xac dinh vi tri d6i tugng trong cac
khu vuc phu hop.

Ciing trong nghién ctru trudc day ctia nhom tac gia [1],
anh huong cua tinh phan xa trong qua trinh thu thap dir liéu
3D da dugc trinh bay. Ba mau vat liéu da dugc nghién clru
la nhom, thép va nhua. Qua thi nghiém cho th?iy, anh hudng
clia tinh chit bé mat déi twong dén qua trinh quét sir dung
Kinect v2 1a rat rd rang. Chinh vi vay, trong nghién ctru nay,
phuong phap nham giam tac dong cua phan xa bé mat déi
tugng duoc quét dbi voi sy hinh thanh ddm may diém trong
qua trinh tai tao bé mat 3D cua cac chi tiét co khi s& duoc
dé xut va danh gia.

Noi dung nghién cifu

Thu thip di ligu ddm may diém

Kinect v2 bao gdm hai méay anh, 1a may anh hong ngoai
(IR) va may anh RGB. Trong thiét bi nay ciing c6 ba ngudn
anh sang IR, mdi ngudn sang tao ra mot song duge didu ché
Vi bién d6 khac nhau. Thong sd k¥ thuat cua thiét bi dugc
minh hoa trong bang 1.

Bing 1. Thong s6 ky thuat ciia Kinect v2.

Do phan giai may anh RGB 1920x1080 pixels

Do phan giai may anh IR 512x424 pixels
Ty 1¢ khung hinh Dén 30 Hz

Thi truong may anh IR 70x60 do

Thi truong may anh mau 84x54 do

Pham vi lam viéc Tir 0,5 dén 4,5 m

Pé x4c dinh gia tri 46 sau, Kinect v2 st dung cong nghé
ToF quang. Dua trén két qua do thoi gian dé séng anh sang
truyén tir ngudn sang hdng ngoai dén vat thé va sau do quay
tré lai may anh hong ngoai, gia tri d6 siu sé& dugc xac dinh
(hinh 2).
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Ngudn Péi tugng
sang QU - - _ _ _

Hinh 2. Nguyén ly lam viéc ToF.

Goi d 1a khoang cach tir Kinect v2 dén vat thé, duva trén
anh sang da diéu ché, sir dung hé théng ToF gian tiép thay
vi do tryuc tiép thoi gian di chuyén, do 1éch pha Ag giira tin
hi€u phat va tin hi€u thu s€ dugc do. Khoang cach udc tinh
d dugc tinh theo cong thirc sau:

_4be

47rf

trong d6: /1 tan s6 diéu ché, ¢ 1a tdc do anh sang trong
khong khi.

(1)

Mbi méy anh Kinect v2 déu c6 cac tham sb ndi riéng phu
thudc vao cam bién va dng kinh. Céc tham sb nay di dugc
hiéu chinh tai nha may va luu trit & by nhd trong cua thiét
bi. Sir dung cong cu Kin2 [6] phat trién trén Matlab, cac gia
tri ciia tham s6 ndi dugc sir dung trong bai viét nay duoc thu
thap va hién thi trong bang 2.

Bing 2. Cic tham s6 ndi ciia may anh IR.

Tham s6 ndi Gia tri (Pixels)

F, 362,8785
D¢ dai tiéu cu

F 362,8785

g C 253,8325

biém goc

C, 204,4191

K, (2") 204,4191
Do méo N
huéng kinh K, (4% -0,2698

K, (6" 0,0888

Céac ban dd do sau cua ddi tuong sau do duoc chuyén ddi
thanh cac dam may diém 3D sir dung céc tham b nodi cua
may anh héng ngoai, dit liéu do sau thu dugc va mo hinh
may anh theo quan h¢ hinh chiéu phéi canh. M&i diém anh
p(u,v) trong ban db d6 sau duoc chuyén d6i thanh mot diém
P(X,YZ) trong khong gian thyc va biéu dién boi dam may
diém 3D, trong d6 gdc toa d6 ctia dam may diém duogc tao
ra dat tai vi tri may anh IR cua Kinect v2. Cactoaddo Xva ¥
cta diém P twong (mg véi timg diém anh p trong ban do do
sau va dugc tinh bang cac cong thirc:

X:”_CX.Z (2)
u-C,
Y= 7 Z 3)
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trong do: Z la gia tri cuong do cua diém anh p(u,v) trong
ban d6 d6 sau.

Ghép dim may diém bi viing phdn xa

Qua thyc nghiém va cong bd cta nhom tac gia [1], dam
may diém thu duogc cua cac vat liéu c6 hé sd phan xa bé mit
16n nhu nhom s€ cé nhitng vung khong cé dir li¢u (flying
fixels). Co thé nhan théy réng, phan xa bé mat phu thudc vao
goc chup cua dbi trong. Cac ving khong o dit liéu trén bé
mat thu dugc c6 lién quan dén goc giita tia sang IR chiéu tir
ngudn sang va goc thu ciia may anh IR. May anh Kinect v2
chup dugc cac vung khac nhau cia dbi tuong, dung duoc
toa do thanh ph?m, sau do téng hop thanh cac toa do toan
thé. Cac dam may diém ctia ddi tuong s& dugc ghép, ving bi
phan xa ciia dam may diém nay s& duoc bu v6i ving khong
bi phan xa & ddm may diém khac. Dé ghép cac dam may
thanh phan thanh mot dam may cua dbi twong hoan chinh,
viéc can lam 1a phai lya chon sao cho vung bi phan xa & dam
may diém nay tring voi mot ving khong chiu anh hudng
cua phan xa bé mit & mot dam may diém khac.

Khoé khin 16n nhat trong viéc ghép cac dam may di liéu
thu dwoc chinh 12 mbi lan quét dugc thuc hién trén mot hé
toa do khac nhau. Trong mot so truong hop, dbi twong duoc
di chuyén dén céc vi tri khac nhau trong sudt qua trinh quét
va duoc kiém soat boi may tinh. Khi d6 yéu cau két qua thu
duogc tai cac vi tri quét khac nhau phai c¢6 cung do chinh
xac. Day 1a truong hop khi d6i tuong dat trén mot ban xoay
hoac dich chuyén tinh tién va duoc diéu khién béng may
tinh. Trong bai bao nay, thuat toan ICP [7] dugc sir dung dé
ghép hai dam may diém. Gia sir hai ddm may diém 1an luot
duogc goi la D va M, déng thoi s6 diém thude D va M tuong
ung la N va N . Cong thirc cua phép chuyén d6i hé toa do
nhu sau [7]:

D=R-M+T )

trong . d6 R va T lan luot 1a ma tran quay va ma tran tinh
tién can tim dé hai ddm may diém c6 thé ghép véi nhau véi
sai s6 duoc tinh theo phuong phap binh phuong cuc tiéu
sau:

E(R,T):%”(R-M,. +7)-D [ 5)
i=1

trong do (M,D) 1a cap diém twong dong v6i nhau trong hai
dam may diém. Gitt nguyén gia tri M, diém tuong dong D,
dugc tinh theo cong thirc dudi day:

M, —argmm” R-M, +T -D ” (6)

ke{1,2,.Np}

Quy trinh thuc hién ghép dam may diém bu ving tréng
dit liéu do phan xa bé mait str dung thudt toan ICP bao gom
céc bude: chon cac diém tuong dong trong dam may diém
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tham chiéu; lién két cac diém nay boi diém lan can g?m nhét
v6i nhitng diém twong dong trong dam may diém tiép theo;
wéc lugng cac ma tran quay va chuyén vi trong phép chuyén
doi sur dung thuat toan ICP; st dung cac ma tran uéc luong
R va T da xéac dinh ¢ trén dé chuyén d6i diém giita hai dam
may diém; ldp lai cac budc trén cho dén khi cac diéu kién
dung cua thuat toan ICP dugc dap tng.

Két qua va thao luan

Mo td thi nghiém

Muc dich cua thi nghiém 1a nhdm khao sat kha ning cua
phuong phap ghép dam may diém bu vung trong dir li¢u
trong viéc giam anh hudng ctia phan xa bé mat. Két qua cua
thi nghiém s€ dugc danh gia thong qua hai yéu to, thur nhat
12 hinh dang ban dau cua vat mau c6 dugc bicu dién rd rang
qua cac diém thu duogc hay khong va thtr hai 1a mat do diém
trong di li¢u ddm may diém bi anh hudng nhu the nao.

Dé thyc hién khao sat ghép dam may diém bu ving tréng
dit liéu, mot chi tiét vat liéu nhom c6 kich thude 120x120x 14
mm dugc gia cong trén may phay CNC Manford MCB-850.
Phan mém KSCAN3D dugc sir dung dé thu nhan dir lidu
cac dam may diém. Sau do, viéc ghép dam may diém theo
thuat toan dé xuit ¢ trén s& duoc trién khai bang chuong
trinh may tinh bang ma Matlab.

Thi nghiém duoc tién hanh lan luot vai 4 vi tri theo dich
chuyén tinh tién, minh hoa trong hinh 3 va 36 vi tri theo
dich chuyén quay, minh hoa trong hinh 4. Trong qua trinh
chuyén dong, cac vat mau duoc dat trén hé théng co khi hd
tro nham dam béo sai 1éch vi tri 1a thép nhét ¢6 thé sau mdi
lan vat mau dich chuyén.

Hinh 3. H¢ théng hd tro qua trinh thue nghiém theo dich chuyén tinh
tién.

TAP CHI

g::mg\/@t Nam 63(1) 1.2021

Khoa hoc Ky thuat va Céng nghé n—

Hinh94. Hé théng co khi hd trg qua trinh thu thip dit lidu theo dich
chuyén quay.

Két qud va dinh gid

Sau khi thu nhan dugc toan by 4 dam may diém & 4 vi
tri khao sat theo dich chuyén tinh tién, trudc khi ghép, cac
dam may diém dugc loc boi khdi loc 130x130x10 mm dé
loai bo cac diém ¢ mit phing tham chiéu va méi truong
xung quanh. Két qua ghép dam may diém bu ving trong dir
liéu khi vat mau dich chuyén tinh tién duwoc minh hoa trong
hinh 5. P4m may diém nay thé hién kha rd hinh dang ban
dau cua vat mau. Qua so sanh voi cac ddm may diém 6 4 vi
tri khao sat truéc khi ghép, cac ving trong dit liéu ¢ khu vuc
trung tim ctia bé mat quét tai cac dam may diém khac nhau
da duoc bu 1an nhau.

60 T T T T T
40

20f + - - .

Truc x (mm)

-20
40

-60 |-

-20 0 20 40 60 80 100
Trucy (mm)

Hinh 5. Pam may diém sau khi ghép dé bu vang trong dir liéu theo
dich chuyén tinh tién.
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Déi véi dich chuyén quay, sau khi thu nhan dugc toan
b6 36 dam may diém, cac dam mdy diém nay ciing dugc
loc twong tu nhu trong dich chuyén tinh tién. Két qua ghép
dam may diém bu vung tréng dit liéu theo dich chuyén quay
dugc biéu dién ¢ hinh 6. Dam may diém nay con mot sd
ving tréng dit liéu & khu vuc trung tdm va chua thé hién rd
hinh dang ban dau cua vat mau. Nguyén nhan 1a do mdi vi
tri khao sat cach nhau 10° nén qua trinh s6 hoa khong thu
thap du dir liéu can thiét.

80

60 [

40 -

Truc x (mm)
o

-20 [

-40

-80 w L O S U
-80 60 -40 20 0 20 40 60 80
Trucy (mm)
Hinh 6. Pim miy diém sau khi ghép dé bu ving trong dir liéu theo
dich chuyén quay.

Nhu vay, viéc dang ky dam may diém dé bu ving trong
dit liéu s& phu hop véi qua trinh sb hoa bé mat khi cac ving
tréng di liéu khong qué 16n, cac viung tréng khong ¢ bién
gi6i ciia bé mat. Hon nita, phwong phap ghép dam may diém
thyuc hién tinh toan trong thoi gian khoang 5 phuat cho qua
trinh ghép ddam may diém. Néu chi tiét c6 kich thude 16n,
mat d6 diém tang 1én, thoi gian tinh toan s& ting rat nhanh.
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Vi vay, co thé ap dung cac thuat toan xac dinh bién dang
ctia vung tréng dit liéu dé giam thoi gian tinh toan trong qua
trinh ghép ddm may diém.

Qua két qua thuc nghiém cho thay, phuong phap ghép
dam may diém bu ving trong dit liéu do bé mit phan xa ciia
san pham co khi sau gia cong cit got gay ra trong qua trinh
quét 3D bang thiét bi Kinect v2 cho két qua kha quan. Cac
dam may diém sau khi ghép déu thé hién rd hinh dang ban
diu cua vat mau. Dong thoi mat d6 dam may diém sau khi
ghép ciing tang 1én dang ké. Nham danh gia hiéu qua cua
phuong phap di d& xuat & trén, trong nghién ciru tiép theo,
chc tac gia s& thuc hién so sanh v6i mot s6 phuong phap
giam anh hudng cua phan xa bé mat khac.
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Tong hop bt gom sinh hoc p-TCP hang phan ing hai giai doan
(thuy nhiét va nung) dinh hwdng ing dung lam vat li¢u ti tao xwong
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Tom tiit:

Nghién ctru nay trinh bay anh hwéng cia nhiét d¢ nung dén kha nang tao g6m s1nh hoc B-tricalcium phosphate
(B- TCP) dinh huéng ing dung lam vt li¢u tai tao xwong. Ca(OH), va H,PO, dugc cap ph01 theo ty 1€ mol Ca/P=1,5
va hép thity nhiét & 180°C trong 24 giv dé thu khoang calcium phosphate hydrate (CPH) ¢6 thanh phin pha twong
tw hydroxyapatite (HA). Khoang CPH dwgc xir ly nhiét ¢ 700 va 1.000°C trong 3 gio nham danh gia kha niang thu
khozang B-TCP. Két qua cho thiy, miu p-TCP thu dwgc khi nhiét phan CPH 6 1.000°C trong 3 gio ¢ kich thuée hat
khoing 1~2 pm, dinh hwéng wng dung cho qua trinh tii tao xwong.

Tir khéa: B-TCP, calcium phosphate hydrate (CPH), hydroxyapatite (HA), phan t&rng thiy nhiét, vat liéu sinh hoc.

Chi sé phén loai: 2.5

M6 dau

p-tri calcium phosphate (B-TCP) véi cong thirc hoa hoc
Ca,(PO,), - thanh phan chinh cau tao nén xuong ty nhién la
m@t trong s6 nhitng loai vat liéu dang dugc quan tim khao
sat va c6 ung dung trong nhidu vét liéu y sinh, nhu thay thé
hay cdy ghép xuong ¢ nhiéu vi tri khac nhau [1-3]. Mac du
0-TCP va B-TCP c6 cung thanh phan hoa hoc, nhung ching
khac nhau béi cu tric tinh thé va do hoa tan, véi d6 hoa tan
ctua B-TCP phu hop hon cho qua trinh tai tao xuong.

Hién nay & Viét Nam da sb tdp trung vao tong hop
hydroxyapatite (HA) [4-5], chua c6 nghién ciru nao téng
hop B-TCP. Tong hgp TCP theo ngudn tu nhién 13 viéc
tao ra TCP tur cac loai khoang nhu apatit hodc whitlockite.
Nhoém nghién ctu cua chl'mg t6i dé xudt phuong 4n tong
hop B-TCP thong qua hai giai doan: 1) Phan tmg thuy nhiét
tao tién chat calcium phosphate hydrate (CPH) c6 thanh
phan pha tuong tu HA (Ca, (PO,),(OH),) va 2) Nhiét phan
dé phan huy CPH thu - TCP Phuorng phap thiy nhiét co
thé hiéu mot cach don gian la phwong phap hoa hoc sir dung
nuée (hodc dung moi) dudi p suat va & nhiét do trén diém
s6i binh thuong cua nude (hodc dung méi) dé thiic ddy cac
phan Ung gilra cac chat rin. Nho ung dung phan Gng thuy
nhiét, c6 thé tao thanh khoang CPH ¢ nhiét d6 thép va giam
nhi¢t d§ phan huy CPH thanh B-TCP. So véi phan tng pha
rin thu B-TCP xdy ra & 1.280°C, phan (mg thity nhiét giup
giam nhiét do nung.

“Tac gia lién hé: phamtrungkien@hcmut.edu.vn; nthhoa@hcmut.edu.vn
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Vat liéu va phuong phap nghién ciiu
Vit li¢u nghién cuu
Ca(OH), va H,PO, thuong mai duoc cung cép tir Cong

ty hoa chit Xilong, Trung Qudc. Cac hoa chit dugc mua vé
str dung ngay, khong can phai xir 1y lai.

Phuwong phdap nghién ciru

Téng hop tién chit CPH bang phwong phdp thity nhiét:
quy trinh nay duoc mo phong tir quy trinh téng hop bot sinh
hoc HA theo phwong phap thity nhiét da dwoc cong bb trude
day [6]. Mot cach ngan gon, 20,46 ml dung dich dugc nho
giot vao 33,3 g huyén phu Ca(OH), dé thu duoc cip phdi
theo ty I¢ mol Ca/P=1,5 theo cong thic ty lugng cua B-TCP.
Qué trinh phan tng duoc dong nhat hoa bang may khudy &
toc do 400 vong/phit (IKEA) trong 2 gid, hap thity nhiét ¢
180°C trong 24 gid dé thu dwoc huyén phu CPH c6 ty 16 mol
Ca/P=1,5. Huyén phu sau hap duogc say kho & 105°C trong
12 gio, nghién min qua sang 0,45 mm dé thu dugc bot CPH.

Phan trng nhiét phan thu f-TCP: mau bot CPH sau siy
dugc phan tich nhiét vi sai DSC/TG dé xac dinh nhiét do
nung thu B-TCP. Mau duoc xur ly nhiét & 700 va 1.000°C
trong 3 gid bang 10 nung Naberthem (16 Naberthem 1400,
buc), sau do phan tich vi cAu triic dé xac dinh nhiét do thich
hop tao B-TCP.
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Abstract:

This research presents the effect of heat treatment
temperature on the forming ability of B-tricalcium
phosphate (B-TCP) bioceramic materials toward the
bone tissue regeneration application. Ca(OH), and
H,PO, were mixed with a Ca/P molar ratio of 1.5,
followed by hydrothermal treatment at 180°C for 24
hours to obtain the calcium phosphate hydrate (CPH)
with phase composition similar to hydroxyapatite (HA).
The CPH mineral was heat-treated at 700 and 1000°C
for 3 hours to evaluate the ability to obtain B-TCP. The
result showed that B-TCP can be obtained by the CPH
calcined at 1000°C for 3 hours, with the particle size of
1~2 pm, suitable for bone tissue regeneration application.

Keywords: biomaterials, B-TCP, calcium phosphate
hydrate (CPH), hydrothermal, hydroxyapatite (HA).

Classification number: 2.5
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Cdc phwong phap phén tich vi cau triic:

Phan tich nhiét vi sai (TGA): mau bot trudc nung duge
phan tich DSC/TG trong khoang nhiét dd phong toi 1.000°C
(STA 449, Netzsch, Buc) nhim xéac dinh nhiét do nung thich
hop thu B-TCP.

Phan tich nhiéu xa tia X (XRD): mau trudc va sau khi
nung dugc phan tich XRD theo phuong phap bt (Bruker,
D8 Advance, Germany), goc quét 2theta tir 5 dén 60°, van
hanh ¢ 40 kV va 40 mA.

Quan sat hinh thai mau bang kinh hién vi dién tir quét
(SEM): méu bot trude va sau khi nung dugc phu trén dé
kim loai dong, phan tich SEM bang may Hitachi S-4800
(FE-SEM) ¢ 10 kV.

Két qua va thao luan
Phan tich nhiét vi sai mdu truwéc nung

Hinh 1 1a két qua phan tich DSC/TG miu CPH trudc
nung tir nhiét d6 phong dén 1.000°C. Cé thé thay 2 dinh
thu nhiét (endo peak) & 460, 700°C va 1 dinh toéa nhiét
(exo peak) ¢ 918°C tuong ung hi¢u Uung phan huy CPH
thanh B-TCP. Puong giam khdi lwong TG cia mau trude
nung bit ddu giam sau 400°C va giam manh trong khoang
850~900°C. Trén co so phan tich nhiét DSC/TG, mau trudc
nung duoc nung & 700 va 1.000°C trong 3 gid dé khao sat
nhiét do thich hop tao B-TCP.
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Hinh 1. Phan tich nhiét vi sai mu CPH truéc nung.
Phan tich nhiéu xa tia X mdu truwéc va sau khi nung

Hinh 2 thé hién dit liéu XRD mau CPH trude va sau khi
nung & 700 va 1.000°C trong 3 gio & gbc quét 15 dén 50°
va dugc phong to tir 30 dén 35° (hinh 2 bl ¢l d1 va hinh 2
b2 ¢2 d2 theo thi ty tuong tng). XRD cic mau Ca(OH),
thuong mai (PDF#04-0733); B-TCP thuwong mai (PDF#09-
0169) va HA thuong mai (PDF#09-0432) ¢ goc quét 15 dén
50° va dugc phong to tir 30 dén 35° dwoc cho & hinh 2 al
el f1 va hinh 2 a2 e2 f2 theo thir ty twong (mg. Mau trudc
nung (hinh 2 bl va b2) gdm pha chinh 1a HA c6 dinh nhiéu
xa ¢ 31,8° va lugng nho Ca(OH), con du v6i dinh nhiéu xa
0 34,2°, nhung bién mat khi nhi¢t phan ¢ 700 va 1.000°C

40



trong 3 gio (hinh 2 c1 ¢2 va d1 d2). Ngoai ra khi nhiét phan
mau & 700°C trong 3 gioy lugng HA van con nguyén, nhung
chuyén hoa thanh B-TCP khi nhiét phan ¢ 1.000°C trong 3
gid v6i dinh nhiéu xa & 30,2° 1a géc nhiéu xa dic trung cta
B-TCP (PDF#9-169). Nhur vy c6 thé két luan nhiét do phu
hop dé phan hity CPH thu B-TCP 1a 1.000°C trong 3 gio.
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3] Ca(H); A
A

15 20 25 30 35 40 45 50 30 35
Goc 2theta / dd Goc 2theta / dd
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Hinh 2. XRD miu CPH truéec va sau khi nung. al va a2: Ca(OH)2
thuong mai (PDF#4-733) ¢ géc quét 15~50° va 30~35° bl va b2: mau
trude nung & goc quét 15~50° va 30~35°; ¢l va c2: mau nung 700°C/3 gid
& goc quét 15~50° va 30~35° d1 va d2: miu nung 1.000°C/3 gid & goc
quét 15~50° va 30~35° el va e2: mau B-TCP thuong mai (PDF#9-169) &
gbc quét 15~50° va 30~35° f1 va f2: miu HA thuong mai (PDF#9-432) &
goc quét 15~50° va 30~35°.

Phén tich hinh thdi mdu nung 1.000°C trong 3 gio'

Hinh 3 cho théiy hinh thai mau truéc khi nung (hinh 3A);
khi nung ¢ 1.000°C trong 3 gio (hinh 3B) va 3-TCP thuong
mai (hinh 3C). Tru6e khi nung, mau c6 hinh thai hat, kich
thudc khoang 1~2 pm va khong cé su thay doi nhiéu vé kich
thudc hat. Pay 1a vu diém ciia phuong phap tao CPH bang
hép thity nhiét so v6i mau thwong mai c6 hinh tim véi kich
thude tim 8~10 um. Kich thudc nho va déu ctia mau B-TCP
tong hop ¢ 1.000°C giup tang kha ning hoa tan Ca2* khi tiép
xtc dich thé cao hon va riit ngin thoi gian téi tao xuwong méi
khi cay ghép.

(B) 1000°C/3 gidr

(A) Trwde nung (C) B-TCP thwong mai

10 pm

Hinh 3. Miu CPH truéc khi nung (A); nung & 1.0000C trong 3 giv (B)
va miu thwong mai B-TCP (C) & dd phong dai 5.000 lan.

TAP CHI

g::mg\/@t Nam 63(1) 1.2021

Khoa hoc Ky thuat va Céng nghé

Keét luan

Nhom nghién ctru dd tong hop thanh cong mau bot
B-TCP tir Ca(OH), va H,PO, bang phan tng thiy nhiét &
180°C trong 24 gid thu CPH, tiép theo nung & 1.000°C trong
3 gid. Mau B-TCP thu duoc c6 dang hinh hat véi kich thudce
1~2 pum, d& dang tham gia phan (mg cdy ghép tao khoang
xuong. Cac nghién ctru khac vé cap phdi giita f-TCP tong
hop va polymer sinh hoc PLA, ciing nhu vé doc tinh sinh
hoc va thtr tuong thich trén dong vat dang dugc nhom trién
khai.

LG1 CAM ON

Nghién ctru nay duoc tai tro bai Pai hoc Qudc gia TP
Ho6 Chi Minh trong khuén kho dé tai ma s SVCQ-2019-
CNVL-110. Chung t6i ciing xin cam on Truong Dai hoc
Bach khoa, Pai hoc Qudc gia TP Hb Chi Minh di hd tro
thoi gian, phuong tién va co s& vét chat cho nghién ctru nay.
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Khao sat diéu kién thu nhin axit gamma-aminobutyric
tir dich cam gao bang Lactobacillus
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Tém tit:

Axit gamma-aminobutyric (GABA) la mdt chét ¢6 hoat tinh sinh hoc phin bd rdng rii & ca thuc vat va dong vat,
¢6 nhiéu lgi ich cho sirc khoe. Muc tiéu ciia nghién ciru nay la khao sat diéu kién tdi wu nudi cAy Lactobacillus
fermentum tir dich cAm gao c6 kha niing sinh GABA ham lugng cao. GABA dwgc xac dinh bing phwong phap sic
ky ban méng TLC. Trong nghién ctru nay, diéu kién thu nhin GABA béi L. fermentum tix dich chiét cAm gao dwgc
khao sat. Ching vi khuin L. fermentum cho théy ¢6 tiém nang sinh GABA cao. Cac yéu té anh hwéng téi qua trinh
sian xuidt GABA nhu: carbon, nito, khoang, nong d9 co chit monosodium glutamate (MSG) va cac diéu kién pH,
thoi gian cho qua trinh len men dwgc khio sat. Ching L. fermentum dwgc nuéi trong m01 trodng cam gao bd sung
1,5% lactose, 2% cao nam men va 1% MSG, pH 6,0 trong thoi gian 48 gio cho két qua nong do GABA dat dwoc cao
(736 mg/l).

Tir khéa: axit gamma-aminobutyric (GABA), dich cam gao, hoat tinh sinh hoc, Lactobacillus fermentum, sic ky ban

mong (TLC).
Chi sé phdn logi: 2.8

Pat van de

Axit gamma-aminobutyric (GABA) dugc phan bd rong
rai ¢ thyc vat, dong vat va vi sinh vat, hoat dong nhu chét
dan truyén than kinh tc ché trong hé thong than kinh trung
wong cua dong vat c6 va [1]. GABA cho thdy nhiéu hoat
tinh sinh hoc nhu bao vé hé than kinh, chéng tang huyét ap,
chéng dai thao duong, chdng ung thu va chdng rdi loan than
kinh. Pong thoi, GABA gitip cai thién nhiéu chirc ning sinh
ly & ngudi nhu 1am chéc thanh mach méau, diéu hoa bai tiét
insulin, ngdn ngua gia ting cholesterol trong mau, cai thién
dot quy, cai thién chtrc ning gan, than, gitp chong lai cac
bénh man tinh lién quan dén ruou [2, 3].

Hién nay, GABA duoc san xuét tir nhidu nguén khac
nhau nhu tur vi sinh vat, hat dau xanh nay mam [4]... Dic
biét, GABA dugc san xuit bang phuong phap 1én men st
dung vi khuan va niam dang dugc ung dung rong rii va
c6 hi¢u qua cao nhu Lactobacillus sakei B2-16 tir kim chi
(GABA 68,05 g/l), Lactobacillus brevis OPK-3 tir kim chi
Han Qudc (GABA 84,29 g/kg) va Rhizopus microsporus
var. oligosporus IFO 32002 (GABA 17,4 g/l) [5-8]. Viéc
sinh tong hop GABA theo phuong phap sinh hoc ¢6 nhiéu
tiém ning hon so véi phuong phap tong hop hoa hoc vi quy
trinh phan Gmg don gian, hiéu qua xdc tac cao, diéu kién

‘Tac gia lién hé: Email: ndnghiep@hcmus.edu.vn; visang@ntt.edu.vn
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phan Gmg khong qua khic nghiét va tuong thich voi moi
truong [9].

Nhiéu nghién ctiu da dugc thyc hién voi cac vi khuén
lactic c6 kha ning sinh GABA tir thuc phdm 1én men truyén
théng va toi wu hoa viée san xuat GABA st dung vi khuén
lactic cho muyc dich cong nghiép [10]. Nghién ctu cua
Ratanaburee va cong sy [11] cho thidy ham luong GABA
l1a 4.000 mg/l dugc tao ra towr Lactobacillus plantarum DW
12 trong moi truong MRS (De Man, Rogosa, Sharpe) cé
bd sung 1% MSG, pH 6 va 6% sucrose trong 45-60 ngay
Komatsuzaki va cong su [12] da cong bd kha nang san xudt
GABA cao nhét tir Lactobacillus paracasei NFRI 7415 &
pH 5 1a 210 mM. O Viét Nam, da c6 mot sb cong trinh
nghién ctru vé san xudt GABA theo hudng nghién ctru ing
dung cac chit c6 ngudn gdc ty nhién dé 1am thyc phdm chuc
nang, nhu nghién ctru cia tac gia Ly Thi Kim Tuyén [13]
cho thdy ham luong GABA dat dén 682 mM véi diéu kién
1én men cua Lactobacillus spp. tor cam gao. Trong nghién
clru nay, GABA dugc san xuét bang Lactobacillus tir ngudn
nguyén liéu tu nhién va ré tién 1a dich cam gao bang cach
xac dinh mot s6 thanh phin bd sung vao méi trudng (ngudn
carbon, nito, khoang va néng do co ch?it), déng thoi lua
chon céc diéu kién nudi cdy (pH va thoi gian) 1én men thich
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production in rice bran extracts
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Abstract:

Gamma-aminobutyric acid (GABA) is a potent bioactive
component that widely exists in both plants and animals,
has numerous health benefits. This study aimed to
optimise the fermentation process conditions for the
growth of Lactobacillus fermentum fromricebran extracts
that have high potential to produce GABA. GABA
content was assessed by thin-layer chromatography
(TLC) method. In this study, fermenting conditions for
medium production of GABA by L. fermentum from
rice bran extracts were optimised. L. fermentum showed
high potential for GABA-producing ability. Some
factors influencing the GABA production such as carbon
sources, nitrogen sources, mineral salt sources, substrate
concentration of monosodium glutamate (MSG), pH,
and the time of fermentation were investigated. When
the L. fermentum is cultivated in the rice bran extracts
medium supplemented with 1.5% lactose, 2% yeast
extract, and 1% MSG with pH 6.0 in 48 h, this strain
showed high GABA at a concentration of 736 mg/l.

Keywords: biological activities, gamma-aminobutyric
acid (GABA), Lactobacillus fermentum, rice bran
extracts, thin layer chromatography (TLC).

Classification number: 2.8
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hop dé ting kha nang sinh tong hop GABA.
Vat liéu va phuong phap nghién ciiu

Vit li¢u

Vi khuan L. fermentum dugc cung cip boi Phong thi
nghiém B mon Sinh héa, Khoa Sinh hoc - Cong nghé sinh
hoc (Truong Pai hoc Khoa hoc Ty nhién, Pai hoc Quoc
gia TP H6 Chi Minh). Mau cam gao tich béo dugc mua
tai Cong ty TNHH Wilmar Agro Viét Nam, Chi nhanh Khu
cong nghiép Thot N6t (TP Can Tho).

MBoi trudng sinh tong hop GABA: thanh phan méi truong
MRS (De Man, Rogosa, Sharpe) gom 20 g glucose; 10 g
peptone; 10 g cao thit; 5 g cao ndm men; 0,1 g MgSO - TH,0;
1 ml Tween 80, 5 g natri axetat, 2 g K. HPO,.3H,0, 2 g
arponi citrate, 0,05 g MnSO,, 10 g agar, 1% MSG va nudc
cat vura du 1.000 ml.

Moi truong 1€n men khao sat: dich chiét cam gao + 1%
glucose + 1% cao ndm men + 1% MSG. Mbi trudng dugc
dung trong chai thiy tinh 100 ml (50 ml moéi truong/chai)
day nit bong va dwoc hap khtr tring & 121°C trong 15 phit.

Nuédi cdy va bdo qudn chiing Lactobacillus

Phuong phép giit giéng: dung que cdy vong liy khuan
lac tir 6ng thach nghiéng cdy ria trén mdi trudng MRS thach
nghiéng, dem u ¢ nhiét d¢ 37°C trong vong 24 gio. Sau do
luu trir & 4°C, tién hanh cdy chuyén dinh ky 3 tuan 1 lan dé
giit gidng & trang thai tot nhat. Cac thao tac va dung cu dugc
sir dung trong diéu kién vo tring (trong tu céy).

Phuong phap hoat hoa gidng (ting sinh): dung que cdy
vong lay sinh khoi tir dng thach nghiéng, cdy vao binh thiy
tinh chira 30 ml MRS 1ong (dd hap khir tring), dem lic ¢
nhié¢t d¢ 37°C trong vong 16-18 gio.

Phuong phap nudi cdy chung Lactobacillus sinh tong
hop GABA: cdy 1 ml dung dich tang sinh vi khuan vao binh
thily tinh c¢6 chira méi trudong nudi cay. Tién hanh nui lic
200 vong/phut ¢ nhiét dd 37°C trong 48 gid. Dich 1én men
dugc dem di ly tam 10.000 vong/phut trong 15 phit dé thu
dich. Sau d6 tién hanh xac dinh ham luong GAGA.

Kiém tra khd nang sinh GABA cuia chiing Lactobacillus

Xac dinh kha nang sinh GABA cuta chung Lactobacillus
bang cach 1én men trong méi truong MRS 1ong, bd sung 1%
MSG, nubi lac 200 vong/phat ¢ nhiét 6 37°C trong 48 gio.
Dich 1én men dugc ly tam 10.000 vong/phut trong 15 phut
dé thu dich. Kiém tra kha ning sinh GABA ctia ching vi
khuén bang phwong phép sic ky ban mong (TLC).

Phwong phdp phdt hi¢gn GABA bing TLC [14]

St dung 6ng thily tinh mao quan hodc micropipette hut
2 ul dich trong da ly tam tir chung vi khuan Lactobacillus
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duogc 1én men, 2 pl dung dich GABA chuén 5 mg/ml va 2
pl dung dich MSG 5 mg/ml chdm vao ban sic ky. Vét chim
cach mép dudi ban mong 1 cm. Cac vét chdm phai nho, c¢6
dudng kinh 3-5 mm va cach nhau 10-15 mm. Céac vét & bia
cach bo bén ctia ban mong it nhat 1 cm. Cac vét chim phai
cung trén mot dudng thing. Pat ban mong vao binh séic ky
chira hé dung méi thich hop. Tién hanh chay sic ky. Sau khi
két thuc, nhuém ban sic ky bang dung dich ninhydrin va
cho vao tii sy ¢ nhiét do 90-95°C khoang 10 phut. Quan sat
két qua va két luan kha ning sinh GABA.

Dinh lwong GABA trong dich lén men biang TLC

Tién hanh chim sic ky nhu trén. Sau khi hién mau trong
ta sdy, mau dugc cao va thoi giai voi dung dich ethanol
75%: CuS0O,.5H,0 0,6% theo ty 1¢ 38:2 va do OD ¢ bude
song 512 nm. Tu cac gia tri OD do dugc, the vao phuong
trinh duong chudn dyng dugc dé xac dinh ndng 46 GABA.

Khdo sat méi truwong lén men

Xir Iy cdm gao va chiét xudt dich cam gao: mau cam
gao da tach béo dugc pha vdi nudce theo ty 1€ 1 cam gao: 5
nuéc. Pun s6i hdn hop cam va nude trong vong 15 phut va
dé nguoi. Mau cam gao sau khi dun dugc dem ly tim 4.000
vong/phiit trong 10 phut, thu dich cam, bo can va bd sung
thém nudce. Dich cam gao thu dugc dem pha véi cac thanh
phan khao sat va dugc hap khir tring & nhiét 6 121°C trong
vong 15 phut.

Khdo sdt nguon carbon, nito' va khodng thich hop cho
lén men:

Ngudn carbon: dich chiét tir cam gao duoc bd sung thém
1% MSG, 1% cao nim men. Sau d6 lan lugt bo sung thém
1% glucose, lactose, galactose, fructose, maltose, sucrose
vao cac chai thity tinh chtra 50 ml méi trudng dich chiét
cam gao. Tiép theo, méi truong duge hap khir tring & 121°C
trong 15 phut, dé ngudi. Pua thém 1% dich ching gbc da
duoc nudi cdy trong moi truong MRS 16ng trong 16-18 gid.
Thoi gian 1én men kéo dai 48 gio, ¢ 37°C, lic véi toc do
200 vong/phut. Dich 1én men sau 48 gio dugc dem di ly
tam 10.000 vong/phiit trong 15 phut. Tién hanh chay TLC
dé dinh lwong GABA tao thanh trong dich Ién men. Sau d6
chon ra ngudn carbon c6 kha nang sinh GABA cao nhit va
khao sét tiép ngudn carbon d6 dé chon ra ndng do thich hop.

Nguon nito: dich chiét tir cam gao dugc bd sung thém
1% MSG, 1% glucose. Lan luot bd sung 1% cao nim men,
peptone, pepsoy, cao thit vao cac chai thiy tinh chira 50 ml
mai truong dich chiét cam gao. Sau d6 méi truong duge hip
khir tring 6 121°C trong 15 phut dé nguoi. Pua thém 1%
dich chung gbc da dugc nudi cdy trong moi truong MRS
long trong 16-18 gio. Thoi gian 1én men kéo dai 48 gio, &
37°C, lac véi toc do 200 vong/phit. Dich 1én men sau 48
gid duogc dem di ly tdm 10.000 vong/pht trong 15 phut.
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Tién hanh chay TLC dé dinh luong GABA tao thanh trong
dich 1én men. Sau d6 chon ra ngudn nito c6 kha ning sinh
GABA cao nhét va khao sat tiép nguon nito d6 dé chon ra
ndng do thich hop.

Nguon khoang: tién hanh khdo sat trén cic ngudn
khoang MnSO,, K, HPO,3H,0, CaCl,, MgSO,.7H,0,
NaH,PO,.2H,0 v6i nong do 0, 05% trong moi truong dlCh
chlet cam gao duoc bd sung thém cac thanh phan va diéu
kién da khao sat tru6c d6. Sau do chon ra nguon khoang
¢6 kha nang sinh GABA cao nhit va khao sat tiép ngudn
khoang d6 dé chon ra nong do thich hop.

Ty 1¢ b6 sung MSG thich hop cho 1én men: dich chiét tir
cam gao dugc bo sung cic thanh phan méi truong di duoc
chon. Lan lugt bd sung 0,25%; 0,5%; 0,75%; 1%; 3%; 5%;
7%; va 10% MSG vao moi truong. Xac dinh néng do MSG
thich hop cho kha ning sinh tong hop GABA tir ching vi
khuan khdo sat.

Cdc diéu kién lén men thich hop trén méi truong dich
cdm gao: v6i thanh phan moi truong thich hop da duoc
khao sat, tién hanh thay d6i pH moi truong nudi cly (tir
5 dén 8) va thay ddi thoi gian 1én men (tir 24 dén 120 giod)
nham xac dinh pH thich hop va thoi gian 1én men t6i wu cho
qué trinh sinh tong hop GABA tir chiing vi khuan khao sat
dua trén ham lugng GABA thu dugc sau 1én men.

Keét qua va thao luan

Kiém tra khd nang sin xudt GABA ciia chiing vi khudn
Lactobacillus

Chung vi khudn L. fermentum dugc ting sinh va nudi
trong moi truong MRS bo sung 1% MSG. Két qua chay sic
ky (hinh 1) cho thiy trén duong chay cia dich 1én men c6
mot vét mo ngang hang véi GABA chuén, diéu nay cho thdy
vi khuén L. fermentum c6 kha nang sinh GABA phui hop voi
nhiéu nghién ctru ghi nhan cac ching vi khudn acid lactic
(LAB) c6 kha nang san xuit GABA. Mot s vi khuan LAB
san xuat GABA d3 duoc ghi nhén, bao gém Lactobacillus
buchneri phan 18p tor kimchi [15], Lactobacillus brevis tu
pho mai [16] va c4 1én men truyén thong cia Nhat Ban [17].

G A A

IS G

Hinh 1. Séc ky dd dich 1én men chiing L. fermentum trong méi truomg
MRS. Pudng 1: miu GABA va MSG chuén; duong 2: mﬁu MSG chuin;
dudng 3: mau thu dich 1én men trong méi truong MRS b sung 1% MSG.
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Két qud khdo sat ngm;n hitu co' bo sung vao moi
truwong dich cam gao

Anh hwong cua nguon carbon:

Nguon carbon 1a mot yéu t6 can thiét phai bo sung thém
vao mdi trudng cam gao dé dam bao cho vi khuan phat trién
manh, tir d6 s€ c6 kha nang téng hop GABA dat hi¢u suét
cao. Do viy viéc chon ngudn carbon bd sung thich hop cho
chung vi khuan Lactobacillus rit quan trong. Chiing toi da
tién hanh khao sat trén 6 ngudn carbon khac nhau. Két qua
& hinh 2A cho thay vi khudn c6 thé sinh trudng tot & ngudn
glucose, lactose, maltose va déu cé kha ning sinh GABA
& ca 6 ngudn carbon. Tuy nhién & ngudn duong lactose cd
ndng do GABA cao nhét (434 mg/l), vi vdy ngudn carbon
thich hop nhét 14 lactose. Két qua nay twong tu v6i nghién
ctru cua Hammes & Vogel [18], theo d6 mot trong nhiing
nguodn L. fermentum dugc phan lap 1a cac san pham tir sita
nén lactose co thé 1a ngudn carbon thich hop cho sy ting
truong cua chuing.

Sau khi chon lactose 1am ngudn carbon, chung toi tiép
tuc thuc hién khao sat chon néng do lactose phu hop. Hinh
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2B cho thdy & ndng d6 1,5% cho ham lugng GABA cao nhat.
Anh hwéng cia nguon nito:

Chiing t6i da tién hanh khao sat trén 4 ngudn nito. Két
qua & hinh 3A cho thiy mic du vi khuén c6 thé sinh truong
t6t & ca 4 ngudn cao nim men, peptone, pepsoy va cao thit,
nhung chi ¢6 kha nang sinh GABA & ngudn cao nim men.
Diéu nay cho thiy vi khuan L. fermentum c6 kha ning sinh
GABA vé6i ngudn dam 13 cao nAm men.

Chung toi tiép tuc thuc hién khao sat chon néng do cao
nam men phu hop. Két qua hinh 3B cho thdy kha ning sinh
téng hop GABA cua vi khuén L. fermentum phu thudc vao
nong do cao nAm men. Khi méi truong c6 lugng cao nim
men thap (0,5%) thi ham lugng GABA sinh ra thap nhat
(193 mg/l). Khi ndng d6 cao men ting dan tir 1-2% thi ham
luong GABA ting dan va giam nhe ¢ nong do 2,5% cao
nam men. Mat do té bao phat trién ting dan tir nong do
0,5-1,5% cao nim men va giam manh & néng dd 2% nhung
lwuong GABA sinh ra lai cao nhét (434 mg/1). Tir két qua trén
cho thay ndng d6 cao ndm men thich hop nhit dé bo sung
vao moi truong dich chiét cam gao 13 2% cao ndm men.
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Hinh 2. Biéu dd biéu hién dnh huéng ciia ngudn carbon (A) va ndng do lactose (B) dén ham luwgng GABA cia Lactobacillus.
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Hinh 3. Biéu dd biéu hi¢n anh hwéng ciia ngudn nito (A) va cao nim men (B) dén ham lwong GABA ciia Lactobacillus.
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Hinh 4. Biéu dd biéu hién anh hudng ciia ndng dd co' chat MSG (A) va cac ngudn khosing (B) dén ham luwgng GABA ciia Lactobacillus.

Anh hwéng ciia nong dg co chit MSG:

Trong thi nghiém nay, MSG duoc sir dung lam ngudn co
chit chinh dé enzyme GAD chuyén hoa thanh GABA. Viéc
xac dinh ty 1€ MSG dua vao dich cam gao s€ gitp xac dinh
hiéu sudt qua trinh 1én men. V&i cac yéu td di khao sat dugc
& moi truong dich chiét cam gao gdm 1,5% lactose, 2%
cao ndm men, chiing t6i tién hanh khao sat vdi cac ndng do
MSG khéac nhau (tir 1-10%) va nhan thdy MSG & nong do
1% cho ham lugng GABA cao nhat. Sau d6, chung t6i tiép
tuc khao sat MSG & cac nong do thap hon 1% thi nong do
GABA giam. Tir cac két qua trén cho thay luong MSG thich
hop dé bo sung moi truong dich cam gao 1a 1% (hinh 4A).

Theo két qua khao sat cia Kook va cong su [19] vé kha
ning san xuit GABA trong dich chiét cam gao cua ching
Lactobacillus sakei B2-16 ting dan theo ndng do co chat
MSG tir 3-12% dugc thém vao maéi truong. So véi két qua
khao sat ctia chung t6i thi ndng d6 GABA giam dan khi ting
tir 3-10% ndng d6 MSG. Nguyén nhan c6 thé do ndng do
GAD tiét ra con it, chua du dé chuyén héa hét co chat MSG,
thé tich moi truong Ién men nhé (50 ml), hon nita mat do té
bao vi khuén giam dan khi ndng d6 MSG ting cao, giy anh
huong dén sy phat trién ciia chung vi khuan L. fermentum.

Anh hwéng ciia nguon khodng:

Bén canh cac nhu cau vé carbon, nito, vi khuan lactic
con can ngudn mubi khoang dé duy tri su phat trién coa
chung. Theo nghién ctru cua Li va cong sy [20] vé viée toi
wu hoa moi trudng san xuat GABA boi Lactobacillus brevis
NCL912 cho thiy rang, yéu té MnSO ,-H,0 c6 anh huéng
den qua trinh san xuat GABA trong moi truong MRS. Trén
co s& d6, chung t6i khao sat trén nam ngudn khoang trong
mdi truong dich cam gao bd sung 1% MSG, 2% cao nam
men, 1,5% lactose, pH 6,0 & 37°C. Két qua hinh 4B cho thiy
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ndng d6 GABA ¢ méi truong khong co6 mudi khoang 1a cao
nhat (350 mg/l), vi vay c6 thé trong dich chiét cam gao da
dua luong khoang cho qua trinh san xudt GABA ctia chung vi
khuan L. fermentum nén khong can bd sung khoang.

Anh hwéng ciia cdc diéu kién (pH va thoi gian) dén
qud trinh Ién men dich cam gao

Do pH anh huong 16n dén qua trinh phat trién cia vi sinh
vat, pH pht hop s& gitip vi sinh vat phat trién tot nhat, do
vay viéc xac dinh pH t6i wu trong méi trudng dich cam gao
dé sinh GABA ciing rit can thiét. Két qua khao sat cho thiy
luong GABA sinh ra thay ddi theo pH (hinh 5A). Theo do,
ndng d6 GABA ¢ vung pH acid tir 5,0-6,0 ting din va nhidu
hon so v6i ving kiém, trong d6 pH 6,0 cho két qua ndng do
GABA cao nhit (736 mg/1).

Thoi gian 1én men quyét dinh mot phan ham luong
GABA dugc sinh ra, voi thoi gian thich hgp, ham lugng
GABA sinh tong hop s& cao, nhung néu thoi gian 1én men
kéo dai ciing anh hudng dén chit luong ciia GABA. Theo
két qua khao sat (hinh 5B) c6 thé thdy ham luong GABA
tang dan tir khoang 24-48 gid va bét dau giam dan sau do,
vi vay thoi gian 1én men thich hop nhit 1 khoang 48 gio.

Két qua ham luong GABA thu duogc tir cac yéu to da
khao sat dugc 1a 736 mg/l. So véi két qua khao sat cua Tung
va cong su [21] nghién ctru vé kha ning sinh GABA cia
chung L. plantarum NTU 102 trén moi truong sita thi cho
két qua ndng d6 GABA la 629 mg/l, thip hon so véi két
qua nghién ctru cua chung t6i. Hay so v&i nhom tac gia Di
Cagno va cong sy [22] nghién ctru vé ching L. plantarum
DSM19463 sinh tong hop GABA trén nudc nho dat 498,1
mg/1. Piéu nay chimg t6 méi truong dich chiét cam gao ¢
thé ung dung trong viéc san xuat GABA dat hiéu suat cao
boi vi khuan Lactobacillus.
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Hinh 5. Biéu dé biéu hién anh huwéng ciia pH (A) va thoi gian (B) Ién su ting truong va ham lugng GABA ciia L. fermentum.

Két luan

Tir cac két qua da khao sat dugc c6 thé xay dung mot
quy trinh 1én men thu nhan GABA tur dich chiét cam gao voi
cac thanh phan va diéu kién sau: dich chiét cam gao (1 cam
gao: 5 nudc); bd sung thém 1,5% lactose; 2% cao nim men;
1% MSG lam co chat; pH ban dau ctia méi trudng 1a 6,0 va
1én men trong thoi gian 48 gio. Két qua ndong do GABA dat
duoc la 736 mg/l. Tur cac diéu kién thich hop da tim dugc &
trén cho phép dua ra so d6 quy trinh 1én men dich cdm gao
thich hop (hinh 6).

Cam gao da loai dau +
nudc (ty 1¢ 1:5),
dun s6i

| Pé ngudi, loc |
v

| Ly tim |
v

| Dich thu duge bd sung nudc |

'

Bé sung thém 1,5% lactose,
2% cao nam men, 1% MSG

I

Hép khir tring 121°C,

Hoat hoa L. fermentum

tur éng thach nghiéng
1 atm, 15 phut
+ : Lé H 6,0; 37°C; 48 gidy; 1%
Nhan gidng cép 1 énmen (p 0 37C gio; 1%
(16-18 gio) chung)

Ly tam 5.000 vong/phit, 10 phut |

Thu dich, danh gia
lwgng GABA tao
thanh

Hinh 6. So' d6 quy trinh 1én men dich cam gao thich hop.
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Nghién ciru ché tao va mdt so tinh chat
cua soi polyvinylidene fluoride
bing phwong phap phun kéo s¢i dién truong

Nguyén Thi Thu Thity", Nguyén Thé Hiru2, Trinh Thi Hai2, Bai Thi Thu Trang?

Vién Nghién ciru nano, Truong Dai hoc Phenikaa
’Khoa Cong nghé hda, Truong DPai hoc Cong nghiép Ha Noi
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Tom tit:

Phwong phap phun kéo s¢i dién truong (electrospinning) cho phép ché tao céc s¢i polymer véi dwong kinh trong
khoang vai chuc nm dén vai pm. Trong nghién ciru nay, cac yéu t6 anh hu’(rng dén hinh thai hoc, dwong kinh sgi
trung binh va sy phan bb duong Kkinh s¢i polyvinylidene fluoride (PVDF) ché tao bang phuong phap electrosplnnlng
dwgc danh gia dya trén anh kinh hién vi di¢n tir quét (SEM). Cac yeu t6 anh hu’(rng dugc khao sat bao gom nong
do dung dich, dién ap dat, toc do bom dung dich, khodng cach tir diu kim phun dén b0 thu san pham va hon hop
dung méi. Sgi PVDF c6 céu tric thudn déu, dwong kinh trung binh 736 nm khi ndng d9 dung dich 20% khdi lgng,
hén hop dung mdi N,N-dimethyl acetamide (DMAc) va acetone (Ac) ty 1¢ 60/40 theo khoi lrgng, dién ap 11 kV, téc
dd bom 1,0 ml/h va khoang cach tir ddu kim phun dén b thu 17 cm. Dic trung vé tinh ky nwéc va d bén kéo ciia
mang s¢i PVDF ciing dwogc bio cdo. Mang s¢i nano PVDF ¢6 thé duwgc wng dung trong nhiéu linh vire nhw mang loc

nuéc, mang loc khi, xic tac, pin lithium...

Tir khoa: dién ap dit, electrospinning, hinh thai hoc, polyvinylidene fluoride, s¢i nano polymer.

Chi s6 phén logi: 2.9

Soinano polyme la loai vat liéu thu hut dugc nhiéu quan
tadm nghién ctu trong hon chuc nam trd lai day do ching c6
bé mit riéng 16n, d& bién tinh thanh phan va tinh chét dé phu
hop véi muc dich tng dung. Mang s¢i nano polymer dugc
danh gié c6 hi¢u qua cao khi sir dung trong céac linh vuc: xtic
tac, chit mang xuc tac, cht hap phu, mang loc khi va nudc,
cam bién... [1- 3] Hién nay, electrospinning 1a phuong phap
phé bién dé ché tao soi nano polymer véi dudng kinh c6 thé
dat trong khoang tir 5 nm dén duéi 1 pm.

V& nguyén tic, phuong phép electrospinning st dung
mot dién truong manh ap I1én giot dung dich polymer dugc
day ra tir ddu mao quan (kim phun). Khi dién ap dat dén
gia tri ti wu, luc tuong tac tinh dién théng duogc stc cang
bé mat cla dung dich thi s€ tao ra dong dung dich dugc di
chuyén tir dau kim phun dén bé thu san pham. Khi do, dong
dung dich nay duoc kéo dén, udn, vit va dong thoi bay hoi
dung moi. Két qua 1a & b thu san pham thu duoc cac soi
polymer sip xép ngau nhién hodc cé trat ty tiy thudc cau
tric ctia bo thu san phdm. Do d6, c6 nhidu yéu té anh hudng
dén kha nang thu soi, hinh thai s¢i, duong kinh so1i, sy phan
bd duong kinh sgi va cAu trac bé mat soi. Cac yéu t6 chinh
c6 thé ké dén 1a khdi lwong phén tir polymer, nong d6 dung

“Tac gia lién hé: Email: thuy.nguyenthithu@phenikaa-uni.edu.vn
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dich polymer, do nhét, dién ap, tbc do phun soi, khoang
cach tor kim phun dén bo thu san phém, do am, dung moi.
Nghién ctru cia Zaarour va cs (2018) [4] da phan tich dnh
huong ciia d6 4am mai trudng dén cdu trac bé mat, pha tinh
thé, tinh chat co hoc, tinh ky nudc va tinh chit ap dién cua
soi nano PVDF.

PVDF dugc st dung rong rai trong nghién clru va ing
dung cong nghiép do nd c6 nhiing tinh chét dic trung nhu
d6 bén co hoc cao, bén hoa chat, dd dn dinh nhiét tdt, co
tinh chat hoa dién, ap dién va dé gia cong. Soi nano PVDF
¢6 thé dugc chirc ning hoa dé tng dung lam mang loc hoic
cam bién. Lolla va cs (2018) [5] d4 bién tinh mang soi nano
PVDF bang xir Iy nhiét - dién dé tang kha ning loc NaCl
trong nude. Hiéu qua loc NaCl cia mang PVDF da bién
tinh c6 thé dat 97% véi do chénh léch ap suat 1a 58 mm
H,O. Mang s¢i PVDF c6 bd sung cac vat liéu vo co nhu
ZnO ALO,, Fe,O,, CdS, SiO,... dugc nghién ctru dé loai
bo ion kim loai ndng trong nudc [6-9]. Mang s¢gi PVDF c6
thé 1am chat mang cho xtc tac trong nhidu phan tng. Li va
cs (2012) [10] da gén CoCl, 1én mang soi nano PVDF dé
lam xtc tac cho phan tmg phan huy NaBH,. Di¢n tich be
mat 16n, tinh 6n nhiét va do bén co hoc cao cua sgi PVDF
tao ra hoat tinh xtc tac va kha nang tai st dung cao. Hi¢u
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Abstract:

Electrospinning is a technique that produces polymer
fibers with diameters in the submicron range. In this
study, some electrospinning parameters affecting the
morphology, average diameter, and distribution of the
diameter of polyvinylidene fluoride (PVDF) fibers were
investigated by using scanning electron microscopy
(SEM). These electrospinning parameters include
solution concentration, applied voltage, the feed rate
of solution, distance from the needle to the collector,
and solvent mixture. PVDF fibers have a fine structure,
narrow distribution of fiber diameter, and average
fiber diameter of 736 nm at a solution concentration
of 20 wt%, solvent mixture with 60/40 weight of V,/V-
dimethylacetamide (DMAc) and acetone (Ac), an
applied voltage of 11 kV, the feed rate of 1 ml/h, and
the distance from the needle to the collector of 17 cm.
The hydrophobic property and tensile strength of the
PVDF nanofiber membrane were also reported. PVDF
nanofibers have the potential to apply in several areas
such as water or gas filtration, catalyst, lithium battery,
ect.
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qua ung dung ctia mang sgi PVDF trong céac linh vuc khac
nhau phu thudc vao hinh thai, kich thudc soi, dién tich bé
mit riéng mang soi ma cac tinh chat nay thay ddi theo didu
kién ché tao soi. Zulfikar va cs (2017) [11] da nghién ctru
anh huong cta téc ¢ bom va khoang cach tir kim phun toi
b6 thu soi d6i v6i hinh thai soi PVDF khi sir dung dung moi
1a DMF. Tuy nhién, nghién ciru nay van chua khao sat day
du cac thong sé khac anh huéng dang ké dén sy hinh thanh
va dac trung soi PVDF.

Trong nghién clru nay, ching t6i khdo sat mot cach co
hé thdng anh huéng cia cac thong sé vé ndng do dung dich,
dung mdi, dién ap, téc d6 bom, khoang cach tir dau kim
phun t6i bo thu san phdm dén hinh thai soi, duong kinh
trung binh va sy phan bd duong kinh sgi PVDF ché tao
bing phuong phap electrospinning. Tinh chét ky nuéc va
dd bén co hoc cla mang so1 PVDF ciing dugc dua ra trong
bao cdo nay.

Thuc nghiém

Hoa chat: PVDF tén thuong mai Kynar@761, dung moi
N,N-Dimethylacetamide (DMAc), N, N-Dimethylformamide
(DMF) va acetone san xuat boi Cong ty Samchun Co. (Han

Qude).

Hé thiét bi electrospinning (hinh 1) bao gdm bd cip dién
ap cao, bom va bd thu san pham sgi nano.

Hinh 1. Hé théng electrospinning.

Chuan bi dung dich PVDF cho qué trinh electrospinning:
PVDF dugc hoa tan trong cdc hon hop dung méi khac nhau
1a DMAc/acetone va DMF/acetone v6i cac ndong do khao
sat 1a 10, 15, 20 va 25% khéi lugng bang may khudy tir ¢6
gia nhiét 60°C.

Quy trinh ché tao soi PVDF bang phuong phap
electrospinning [12]: dung dich PVDF duogc cho vao xylanh
nhya 10 ml va dat vao thiét bi bom. Bom dugc cai dt sao
cho luu luong dung dich PVDF duoc bom qua dau kim



phun véi cac tc do khao sat 1a 0,7, 1,0, 1,2 va 1,5 ml/h.
Khoang cach tir dau kim phun dén bo thu san pham dugc
thay doi 7, 12, 17 va 20 cm. Sau khi diéu khién cho bom
hoat dong, nang di¢n ap lén dén cac gia tri khaosatla 9, 11,
13 va15kV.

Hinh thai sgi PVDF dugc quan sat trén SEM d6 phan
giai cao FE-SEM (Hitachi S-4700). Buong kinh trung binh
va su phan b dudng kinh duge do bang phan mém Tomoro
ScopeEye 3.6 dua trén anh FE-SEM. D6 bén kéo va d6 gian
dai khi kéo ctia mang sgi PVDF dugc xéac dinh trén thiét bi
LR 5K, LLOYD Instrument.

Keét qua va thao luan

Anh hwong ciia nong dp dung dich PVDF dén hinh
thdi sgi

Nong d6 cua dung dich polymer anh huong dén kha
nang tao sgi va hinh thai so¢i tao thanh trong qua trinh
electrospinning. Hinh 2 trinh bay anh SEM va su phan bd
duong kinh soi cia mang sgi PVDF ché tao tir cac dung
dich PVDF ¢é néng d6 khac nhau. Bién ap st dung la 11 kV,
téc do bom 1a 1,0 ml/h, khoang cach tir kim phun dén bo thu
san pham 13 17 cm, hdn hop dung méi DMAc/Ace = 60/40.
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Hinh 2. Anh SEM va su phan bé duong kinh s¢i ciia mang s¢i PVDF

ché tao tir dung dich PVDF c6 ndng dd: (A) 10 wt%, (B, B’) 15 wt%,
(C, C) 20 wt%, (D, D’) 22 wt%.
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Hinh 2 cho thay, ¢ ndng d6 dung dich PVDF 10 wt%,
hinh thai soi khong dong déu, trén mang xuét hién cac hat.
Khi ndng d6 dung dich PVDF 16n hon 15 wt%, soi PVDF
thu dugc tir qua trinh electrospinning c6 hinh thuén déu,
khong xuat hién giot, mang phun min. Tuy nhién, khi nong
d6 dung dich PVDF cang cao thi sy phan b kich thude cia
s¢i cang lon. Ngoai ra, khi néng d6 dung dich PVDF vuot
qua 20 wt% thi qua trinh hinh thanh soi trd [én kho khan do
dung dich PVDF bi déng rin ngay tai dau kim phun, dan
dén tic kim phun, can tr& qué trinh tao soi. Anh huéng cia
ndng d6 dung dich dén hinh thai cua soi co thé giai thich
dua trén moi quan hé gitia n6ng dd va do nhot cua dung dich
polymer. Khi ndng d6 dung dich tang thi d6 nh6t dung dich
tang va nguoc lai. Dung dich c¢6 d¢ nhot 6 mét gidi han nhét
dinh s& thuan loi cho sy tao thanh soi voi hinh thai dong déu
va sy phan b kich thudc trong khoang hep. Khi do nhét
dung dich quéa nhd, cac chudi polyme it c6 su tuong tac véi
nhau, dan dén su tao thanh céac giot dudi tac dung kéo cua
dién truong. Khi d¢ nhdt qua cao, qua trinh electrospinning
tr 16n kho khin do sy dong ran nhanh chong cua dung dich
ngay tai dau kim phun. Khi d6 nhét ting, sy tuong tic rang
budc gitra cic phan tir polymer ting, dan dén kich thudc
soi tao thanh ciing ting. Khi ndng d6 dung dich PVDF ting
tir 15 dén 20 va 22 wt% thi dwong kinh trung binh ctia soi
PVDF tang tuong g 1a 645, 736 va 1263 nm. Nghién cttu
[12] st dung dung dich PVDF nong d¢ 12 wt% trong hén
hop dung moi Acetone/DMAc ty 1€ 7/3 cho duong kinh soi
450 nm va duong kinh soi ting khi ting ndng d¢ dung dich
polymer. Pay ciing 1 két qua kha thong nhat voi két qua
duogc bao cdo trong nghién ctru nay.

Duya trén két qua anh SEM va kha nang tao soi trong
qua trinh electrospinning, dung dich PVDF 20 wt% duoc st
dung cho cac khao sat tiép theo.

Anh hwéng ciia dién dp dén hinh thdi sgi

Hinh thai sgi va su phan bd duong kinh sgi ciia mang sgi
PVDF ché tao & cac dién ap 9, 11, 13 va 15 kV dugc trinh
bay trong hinh 3. Nong d6 dung dich PVDF la 20 wt%, toc
d6 bom la 1,0 ml/h, khoang cach tir kim phun dén bo thu
san pham 1a 17 cm, hdn hop dung mdi DMAc/Ace = 60/40.

Dé hinh thanh sgi trong qué trinh electrospinning thi
dién ap dat vao dung dich polymer phai du 16n dé thing
duogc suc cang bé mit cua dung dich. O dién ap 9 kV, cac
soi PVDF dugc hinh thanh nhung do dién truong yéu nén
qué trinh khong dién ra lién tuc, thinh thoang xuét hién giot
ban ra tir dau kim phun. Khi tiép tyc ting dién 4p thi thu
dugc mang soi min va khéng c6 giot, phan bd duong kinh
soi dong déu hon. Tuy nhién, khi dién ap dat 15 kV thi quan
sat théiy qua trinh phun soi trd 1én bat 6n dinh do luc dién
truong 1on gay ra su udn, vat dir doi dong dung dich di ra
tir dau kim phun. Kich thudc soi PVDF giam rd rét tir 1209
xudng 736, 730 va 470 nm khi dién ap ting twong tng tir 9,
11, 13 va 15 kV. Piéu nay xay ra la do khi ting dién ap, luc
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Hinh 3. Anh SEM va su phan bé duong kinh s¢i ciia mang s¢i PVDF
ché tao & cac dién ap khic nhau: (A, A%) 9 kV, (B, B’) 11 kV, (C, C’) 13
kV, (D, D*) 15 kV.

dién truong ap dat lén dung dich polymer cang 16n gay ra
luc kéo sgi cang 16n 1am cho kich thudc cac sgi trd 1én nhd
hon. Nhu vay, dién ap 11 kV 1a phu hop dé thuc hién qua
trinh tao sgi PVDF trong cac nghién ciru tiép theo.

Anh hwéng ciia téc dp bom dung dich

Anh huéng cua téc d6 bom dung dich qua dau kim
phun (0,7, 1,0, 1,2 va 1,5 ml/h) dén hinh thai va su phan
b6 duong kinh sgi dugc thé hién trén hinh 4. Nong d6 dung
dich PVDF la 20 wt%, dién ap 11 kV, khoang céach tir kim
phun dén bo thu san phdm 1a 17 cm, hdn hop dung méi
DMAc/Ace = 60/40.

Néu toc d6 bom dung dich nho, khong du dé cung cap
lién tuc dung dich & dau kim phun thi qua trinh tao sgi s€ bi
dut quiang. Tuy nhién, néu téc d6 bom dung dich qua 16n thi
doi hoi phai ting dién ap sao cho dién trudng di 16n dé kéo
soi lién tuc ma khong 1am cho dung dich & dau kim phun bi
dong ran. Do d6, dbi voi mdi dung dich dua vao tao soi bi‘mg
phuong phap electrospinning, can diéu chinh téc do bom
dung dich phii hop dé ¢ dugc soi nano 6n dinh va c6 duong
kinh déng nhat. Hinh 4 cho théy, ¢6 thé thu dugc soi PVDF
& cac tbe dd bom dung dich tir 0,7 dén 1,5 ml/h. Tuy nhién,
6 téc do bom dung dich 1a 1,2 va 1,5 ml/h thi quan sat thay
hién tugng cac soi bi két dinh v&i nhau nhidu hon do dung
moi chua bay hoi triét dé khi di chuyén tir dau kim phun dén
b thu san pham. Pudng kinh cua soi ciing thay ddi theo toc
d6 bom dung dich, tir 613 dén 736, 1006 va 1492 nm tuong
g v6i tdc d6 bom dung dich 13 0,7, 1,0, 1,2 va 1,5 ml/h.
Nghién ctru ciia nhém tac gia Zulfikar (2017) [11] cho thay
¢6 sy hinh thanh cta hat (bead) nam trén soi PVDF khi toc
d6 bom nho hon 1,2 ml/h. S5 lugng hat giam déan khi ting
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Hinh 4. Anh SEM va sy phan b6 dudng kinh s¢i ciia mang sgi PVDF
ché tao ¢ cac toc @9 bom dung dich khac nhau: (A, A’) 0,7 ml/h, (B, B%)
1,0 ml/h, (C, C’) 1,2 ml/h, (D, D’) 1,5 ml/h.

tbc do bom do sy gia tang dong dién gy ra boi ban chit tich
dién cta PVDF. Nguoc lai, mat do dién tich bé mat giam
khi tbc d6 bom ting 1én, ngdn can sy hinh thanh cac khuyét
tat trén soi.

Tir két qua khao sat trén cho thiy, tbc d6 bom dung dich
PVDF 20 wt% phu hop 1a 1,0 ml/h.

Anh hwing ciia khoing cdch tir diu kim phun dén by
thu sdan pham

Hinh 5 thé hién anh huéng cta khoang cach tir dau kim
phun t6i b thu san pham dén hinh thai va sy phan bd duong
kinh soi PVDF thong qua anh SEM. Cac mang soi dugc ché
tao & ndng d6 dung dich 20 wt%, dién ap 11 kV, téc d6 bom
dung dich 1,0 ml/h, hdn hgp dung moéi DMAc/Ace = 60/40.

Khoang céach tir dau kim phun dén bo thu san pham anh
huéng dén thoi gian dung méi bay hoi va cuong do dién
truong kéo soi. Khi dong dung dich di chuyén véi khoang
cach ngan (7 em), lyc kéo sgi manh va dung mdi bay hoi
khong hét, dan dén su tao thanh mang uét & bo thu san
pham. Khi ting khoang cach 1én 12 ¢cm thi cac soi duoc hinh
thanh nhung van c6 su két dinh giita cac soi. O cac khoang
cach 16n hon, kich thudc soi giam dan (tir 1483 xudng 736
va 605 nm tuong ung voi cac khoang cach 12, 17 va 20
cm) do thoi gian tac dung cua luc kéo dién truong dai hon.
Nghién ctru [11] ciing cho thiy, khoang cach nay cang 16n
thi soi tao ra cang dong déu.

Nhu vdy, két qua danh SEM cho thiy khoang céch thich
hop tir kim phun dén b thu san pham cho qua trinh tao sgi
PVDF 1a 17 cm.
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Hinh 5. Anh SEM va sy phin b6 duong kinh s¢i ciia mang s¢i PVDF
ché tao & cic khoang cich gitra diu kim phun dén bd thu san phim
khac nhau: (A) 7 cm, (B, B’) 12 ¢cm, (C, C’) 17 cm, (D, D’) 20 cm.

Anh hwéng ciia dung méi dén hinh thdi sgi

Loai dung m6i anh huong dén kha nang hoa tan, d¢ nhot,
sirc cang bé mat va tinh dan dién cua dung dich polymer, tir
d6 anh huong dén kha nang hinh thanh soi va hinh thai cia
s¢i thu dugc. Hinh 6 trinh bay anh SEM cua cac mang soi
PVDF dugc ché tao vé6i cac hdn hop dung méi khac nhau,
trong d6 DMAc va DMF la cac dung moi c6 kha nang hoa
tan tot PVDF. Diéu kién ché tao bao gébm nong do dung
dich 20 wt%, toc o bom dung dich 1,0 ml/h, dién ap 11 kV,
khoang céch tir kim phun dén bé thu san pham 1a 17 cm.

Quan sat anh SEM ¢ hinh 6 cho théy, kich thudc cua soi
PVDF c6 thé thay d6i khi thay d6i ty 1& thanh phan dung
mdi. Pdi v6i soi PVDF ché tao khi sir dung hdn hop dung
moi DMF/Ace thi bé mat khong nhin min ma thiy xut
hién cac mao quan nhd trén bé mat soi. bay duogc goi la soi
¢6 céu trac mao quan bé mat. Hién tuong nay xay ra la do
su phén tach pha trong qué trinh bay hoi chuyén dung dich
vé trang thai soi ran dudi anh hudng cua loai dung méi st
dung va do am cua moi trudng [13, 14]. Trong nghién ciru
ndy, ching t6i str dung hé dung méi 1a hon hgp clia mot
dung moéi dé bay hoi (axeton) va mot dung méi kho bay
hoi (DMF) trong diéu kién do 4m cao (trén 70%). Khi dong
dung dich polyme di chuyén tir diu kim phun dén bo thu
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Hinh 6. Anh SEM va sy phin bé dwong kinh sgi ciia mang s¢i PVDF
ché tao véi cac dung mdi khac nhau: (A, A’) DMAc/Ace = 60/40, (B,
B’) DMAc/Ace = 40/60, (C) DMF/Ace = 70/30, (D) DMF/Ace = 60/40.

san phém, sy lam lanh va su ting dan nc‘A)ng dd dung dich
polyme do bay hoi dung méi din dén sy phéan tach pha.
Mot pha ran duoc hinh thanh trén bé mat dong dung dich
do dung méi axeton bay hoi nhanh tao 16p mao quan bén
ngoai, con mot pha nam trong dong dung dich dong ran sau
cung tao khéi 18i cua soi. Dong thoi, sy 1am lanh do bay hoi
ctia dong dung dich ciing dan dén hoi nuée trong khong khi
ngung tu thanh giot trén bé mit soi. Khi soi kho, nhitng giot
nay bay hoi va dé lai mao quan trén bé mit s¢i. Zaarour va
cs (2018) khong chi tao ra sgi c6 cu triic mao quan bé mat
ma con tao cac 16 réng bén trong soi khi str dung dung dich
¢6 ndng do 22 wt% trong dung moi DMF/Ace ty 18 1/8 va
ché tao & do am 62% [4].

Vi cung mot ty 16 dung moi (60/40), bé mit soi PVDF
ché tao bang hdn hop dung méi DMAc/Ace nhin min,
khong xuat hién mao quan trén bé mat (hinh 6A) 1a do soi
dugc ché tao trong didu kién d6 4m méi truong thap (dudi
50%), mac du DMAc c6 nhiét do s6i cao hon DMF. Nhu
vay, dé hinh thanh mao quan trén bé mit soi ché tao b?mg
phuong phép electrospinning, can phai dong thoi sir dung
hdn hop dung méi c6 sy chénh 1éch 16n vé kha ning bay hoi
va thuc hién trong moi truong co do am cao.

Tinh chit ki nwoc cia mang sgi PVDF

Goc tiép xuc cua giot nudc voi bé mit cia mang soi
PVDF (hinh 7) c6 gia tri la 107,6°. Di€u nay ching té bé
mat mang s¢i PVDF c6 tinh ky nudc cao gdy ra bdi cau tric
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bé mit ciia mang soi. Mang soi PVDF c6 thé dugc bién tinh
bang cach bo sung cac hat nano SiO,, TiO, hay Fe O, dé lam
tang tinh ky nudc, tir d6 tng dung trong linh vyc phan tach
dau - nuée [15].

Hinh 7. Hinh anh géc tiép xiic ciia giot nwée véi bé mit mang soi
PVDF.

Dé bén kéo ciia mang spi PVDF

Mang soi PVDF c6 d6 bén kéo dut dat 6,39 MPa va do
gian dai khi dut dat 183% (hinh 8). K&t qua nay cho phép st
dung mang s¢i PVDF trong nhiéu linh vuc khac nhau nhu
lam mang lgc, hap phu, mang xtc tac...

[N

Do bén kéo (MPa)

50 100 150
Do gian dai khi kéo (%)

Hinh 8. D) bén kéo ciia mang s¢i PVDF.
Két luan

Soi PVDF ché tao bang phuong phap electrospinning c6
cAu tric thudn déu, bé mit soi phang min, duong kinh soi
trung binh 736 nm thu dugc ¢ cac diéu kién: nong d¢ dung
dich 20 wt%, dién ap 11 kV, tdc d6 bom dung dich 1,0 ml/h,
khoang cach tir ddu kim phun dén bo thu san pham 17 cm,
hdn hop dung méi DMAc/Ace = 60/40. Pudng kinh trung
binh va su phan bd duong kinh sgi PVDF c6 thé thay doi
néu thay di cac thong sé trén. CAu trac mao quan bé mat
s0i PVDF c6 thé dugc hinh thanh néu st dung hon hop dung
mdi DMF/Ace véi ty 1¢ thanh phan 70/30 va 60/40 trong
diéu kién d¢ 4m ciia moi truong trén 70%. Mang sogi PVDF
thé hién tinh ky nude véi goc tiép xic ciia giot nude voi bé
mat cia mang dat gia tri 107,6°. Do bén kéo dut va do gian
dai khi dut cua mang s¢gi PVDF tuong tng la 6,39 MPa va
183%, dam bao tinh chit co 1y khi sir dung mang PVDF
trong nhiéu linh vyc khéc nhau.

_Bai béo dugce thuc hién bai kinh phi tai trg tir Quy phat
trién KH&CN quoc gia (Nafosted) thong qua D€ tai ma so
104.02-2019.30. Nhom tac gia xin tran trong cam on.
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Tom tit:

Nghién ctru tap trung khao sat ki thuit phan tan nanoclay vao epoxy Epikote 828 ¢ trang thai 16ng biang phwong
phap trén kin tao masterbatch va rung siéu 4m két hop khudy co hoc, phan tin nanoclay vao nhuya dwong bing
phwong phap trén ,hg’p nong chdy. Phuwong phap XRD da dwogc sir d}.mg dé xac dinh khoang cach co ban d,, cua
nanoclay. Trén thiét bi Brabender, trén hop & nhiét d§ 40°C, véi toc d¢ 50 vong/phit cho masterbatch Epikot/
I30E=100/80 c6 d9 phan tan tot nhat, dat gia tri d, =33,818 A. Rung si¢u Am 4% I30E trong Epikote 828 sau khi
khudy co hoc dwgce khio sat &5, 10 va 20 phat. Thoi gian rung siéu 4m 10 phit dworc coi la t(”')i’u'u, d, =41,65 A.Khio
sat phin tan 4% I30E trong bitum néng chay ¢ 120, 130, 140, 150 va 160°C trong 2 h nhin thay, ¢ nhi¢t dp 120°C d,,,
ciia I30E dat gia tri 49,5916 A. O nhiét d§ cao, kha ning xdm nhdp, tich 16p ciia bitum cao hon Epikote 828, mic du
khdi lwong phan tir ciia Epikote 828 thip hon.

Tir khéa: bitum, Epikote 828, nanoclay I30E, phan tan nanoclay, rung siéu Am.

Chi s6 phén logi: 2.9

Phy gia nanoclay Chat tpo mang
T g LT

Nhing tién bo gan déy trong linh vuc vat liéu composite
¢6 lién quan dén viéc st dung cac phu gia nano nhu 6ng

.

< X e oiea o, £ N /
nano carbon hodc nanoclay dé cai thi¢n cac tinh chat co, m\’m"-’ o / k e
p e A » '
nhiét va dién cua vt liéu da duoc nhiéu nha khoa hoc dic Gt R \»i-:x N
biét quan tam. Céc loai vat liéu nanopolyme da dugc su S REFE F A
* N : : * * Compozit thong thuimg ..::-'1:.,. gf;" = by _/(:.
dung trong nhicu linh vyc khac nhau nhu cac 16p phu bao N7 ’1‘1114/1/
Vé’ cao su, Ché't két dinh? muci duQ’C phﬁm Vé’ Céc két Cﬁu Nanocompozit xen ldp Nanocompozit trée Wp it oy

trong xe hoi [1, 2]. Mot trong nhiing phu gia nano dugc su
dung nhicu la nanoclay, phu gia nay Céfhénh phém chinhla  gipp 1. Trang thai phan tan nanoclay trong chit tao mang la nén
montmorillonite (MMT) do ching c¢6 san trong ty nhién va  polyme.
ré tién. Ham luong cia cac chit phy gia nano chi tir 1 d&én
6% khdi lugng da c6 thé cai thién dang ké dic tinh cua nha . '
nén polyme nhu ting mo-dun udn 1én dén 31% va giam hé polyme nhu trung hop tai cho, khudy co hoc, rung siéu am,
sO gidn no nhiét t6i 66% [2-5]. Nanoclay phan tan trong  tron hop nong chay [3]. Nghién ciru ndy tap trung nghién ciru
nén polyme & céc trang thai: (i) thong thuong nhu chit don  k§ thuat phan tan nanoclay vao epoxy Epikote 828 & trang
micro, (ii) chén 16p va (iii) troc 16p [3]. thai 1ong bang phuong phap rung siéu am két hop khudy co
Trong thuc t&, hdn hop cudi cing c6 thé la sy két hop cua  hoc va bing phuong phap tron kin tao masterbatch, phan
3 hinh théi, trong d6 truong hop tét nhat 1a hinh théi tréc 16p  tan nanoclay vao nhua dudng bang phuong phap tron hop
hoan toan dudi dang trt tu hodc hon loan [1, 6]. noéng chay.

C6 nhiéu phuong phap dé phan tan nanoclay vao nén

“Tac gia lién hé: Email: thuygiaothong@gmail.com
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A study on the dispersion
of I30E nanoclay in epoxy resin

and bitumen matrix
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Abstract:

Dispersion of nanoclay in Epikote 828 resin is
conducted by closed mixing of the liquid composition,
mechanical mixing combined with ultrasonic vibration
to form masterbatch; meanwhile, nanoclay dispersion in
bitumen is processed by melted bitumen mixing. XRD
techniques were used to determine the basal d-spacing of
nanoclay. The dispersion was performed in Brabender
mixer at temperature 40°C, speed 50 rpm, an Epikot/
I30E=100/80 masterbatch provided the best dispersion
with d , =33.818 A. After mechanical mixing, an Epikote
828 composition with 4% I30E was sonicated for 5, 10,
and 20 minutes. The value d , =41.65 A achieved after 10
minutes of sonication was deemed optimal. Dispersion
of 4% I30E in melted bitumen at 120, 130, 140, 150, and
160°C after 2h reached d  =49.5916 A for the sample
processed at 120°C. At high temperatures, penetration
and delamination of bitumen were better than those
of Epikote 828 despite the lower molecular weight of

Epikote.

Keywords: bitumen, Epikote 828, I30E nanoclay,
nanoclay dispersion, ultrasonic vibration.

Classification number: 2.9
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Noi dung nghién cuu
Nguyén li¢u

- Nanoclay: I30E cua hang Nanocor (Hoa Ky), c6
khoang cach co so d,=25,902 A.

- Nhua epoxy: Epikote 828 cta hang Shell Chemmicals
(Singapore), c6 ham lugng nhom epoxy 22,6%.

- Nhya duong: Bitum 60/70 cua Cong ty ADCo, c¢6 do
kim 1an 60-70, diém héa mém 46°C.

Thiét bi va phwong phdp nghién ciru
Thiét bi nghién ciru:
- May khudy co tdc d6 cao EUROSTAR/IKA ciia Dirc.

- Ultrasonic Homogenizer, model 300VT, BioLogics,
Inc., cong sudt phan rd 300 W.

- May tron kin Brabender Plastograph® EC plus
Brabender.

- May chup phd nhiéu xa tia X (XRD) BRMCKE - D8
ADVANCE, véi ngudn phong xa CuKo (50 kV, 40 mA).

Phwrong phap nghién ciru:

Phan tan nanoclay vao nhya epoxy bang phwong phap
tron kin tao chat chu (masterbatch): nanoclay I30E dugc
phéan tan vao nhya epoxy Epikote 828 dé tao masterbatch
trén thiét bi tron kin Brabender. Khi lugng nguyén lidu st
dung 13 50 g véi ty 1¢ Epikote 828/I30E=100/80 pkl, hé sd
nap li€u 0,7. Nhiét do cua td hop vat li€u khi tron dugc duy
tri & 40°C. Kha ning phan tan nanoclay dugc khdo sat ¢ 40,
50 va 60 vong/phut.

Phan tan nanoclay vao nhya epoxy bang phwong phap
rung siéu am, két hgp khudy co hoc: nanoclay I30E duoc
phan tan tryc tiép vao nhwa epoxy Epikote 828 v&i ham
luong 4%. Giai doan diu dugc phan tan bang may khudy &
nhiét do 70°C trong thoi gian 5 gid vai tc d canh khuay
3000 vong/phut. Giai doan tiép theo dugc phan tan bang
rung siéu 4m trén thiét bi Biologies. Kha nang phan tan cta
nanoclay dugc khdo sat trong cac khoang thoi gian rung
siéu am 5 phut, 10 phut va 20 phut & nhiét do phong va cong
sudt phan rd 300 W.

Phan tan nanoclay vao nhira duong (bitum) bang phuong
phap tron hop nong chay: sdy bitum & nhiét 6 khoang 70°C
dé d& dang lay bitum ra khoi thung chira. Gia nhiét bitum
trong binh phan tmg dén 100°C. Phan tan I30E vao bitum
v6i ham luong 4% bang may khudy co téc d6 cao 3000-
4000 vong/phut. Khao sat kha nang phan tan nanoclay &
nhiét do 120, 130, 140, 150 va 160°C. Thoi gian phan tan
khao sat1a 2, 20 va 30 h.



Phén tin nanoclay bing phwong phdp trén kin tao
masterbatch

Moment xo0dn cia cac miu epoxy/nanoclay duoc tron
hop & cac tde d6 40; 50; va 60 vong/phut thé hién trén cac
hinh 2, 3 va 4. Hi€u qua tron hop dugc danh gia theo ing
xUr cia moment xo4n khi dat gia tri khong ddi sau mot thoi
gian nhat dinh.

Nhan thy rang, & tbe do tron 40 vong/phut (hinh 2), sau
gan 6 phat moment xoén bét ddu 6n dinh & gia tri khoang 13
Nm. O hinh 3, v6i téc do tron 50 vong/phit, chi sau 2 phut
monent xodn da 6n dinh ¢ gia trj 10 Nm. O hinh 4, vdi tc
d tron 60 vong/phut, sau 3 phut momen xoin méi 6n dinh
& gia trj 14 Nm. Moment xoén ty 1¢ v6i do nhét ndi, phan
anh mirc d0 déng nhét cua hdn hop. Nhu vay, voi tde do tron
50 vong/phut, chi sau 2 phut, nanoclay da phan tan tot vao
nhwa nén epoxy. Kha ning phan tan nanoclay dugc xac dinh
bang khoang cach co ban cua tinh thé naoclay.

Nhiét d6 [°C]

Moment xodn [Nm]
-3

[t} [t} 10 o
Thoi gian [phut:giav]

Hinh 2. Gién dd moment xoin trgn hgp & téc do 40 vong/phit.

Nhiét da [°C]

H s &8 B f

Maoment wndn [Nml

e
gV T )

oo [ e wo

Thi gian [phitgidy]

Hinh 3. Giin d6 moment xoin trén hop & téc do 50 vong/phut.

Torque [Nm]
e
Nhiét a6 [°C]

Moment xoin [Nm]

) %% o #0
Thoi gian [phut:gidy]

Hinh 4. Gidn d6 moment xoiin tron hop & téc do 60 vong/phut.
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Phd XRD cua masterbatch nhin duge & cac téc do tron
hop khac nhau trinh bay ¢ hinh 5.

200

. d=32393

2600 o|
= d—33,8181\

\
\ J,JdTIEH,SBU

2-Theta - Scale

Hinh 5. Gian d6 XRD ciia masterbatch Epikote/I30E trgn hop & cac
toc do khac nhau. 1: nanoclay I30E; 2: 40 vong/phut; 3: 50 vong/phut;
4: 60 vong/phut.

Khoang cach d, cua I30E co gia tri ban dau 1a 25,902
A. Trong masterbatch, Epikote 828 di x4m nhap vao giita
cac lop tinh th,é ngnoclay I30E, Iam tang k}loéng céclrl dyo,-
Trénhinh 5 thay rang, d, ¢6 gia tri 16n nhat ¢ mau s6 3 ¢o6
tdc do tron hop 50 vong/phut, dat 33,818 A, 16n hon ca mau
s6 4 duoc tron hop ¢ 60 vong/phut.

Nhu vay, tron hop & nhiét do 40°C véi toe do 50 vong/
phut cho masterbatch Epikot/I30E=100/80 c6 d phan tan t6t
nhat, dat gia tri d , cao nhat. Che d tron hop nay la toi uu.

Két qua khao sat khoang cach co ban d,,, cua nanoclay
I30E hoan toan phu hop vdi két qua khao sat qua trinh tron
hop tao mastebatch.

Phén tin nanoclay bang phwong phdp rung siéu am
két hop khmi'y co hoc

Khao sat kha nang phan tan nanoclay I30E vao nhya
epoxy Epikote 828 bang phuong phap rung siéu 4m duoc
thyc hién sau khi két thiic qua trinh khudy co hoc. Thoi gian
rung siéu am duoc khao sat ¢ 5, 10 va 20 phat. Khoang cach
co ban d, cua nanoclay sau khi phan tan bang khudy co
hoc va sau khi rung siéu am & nhiing khoang thoi gian 5,
10 va 20 phut dugc ky hi¢u 1a US-0, US-5, US-10, US-20
tuong Ung (bang 1).

Bing 1. Anh huéng ciia thoi gian rung siéu am téi khoang cach co

bén cta nanoclay d .

Tén miu US-0 US-5 US-10  US-20

Thoi gian (phut) 0 5 10 20

dyy, (A) 36,03 38,48 41,65 37,06
91
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Trén bang 1 thdy rang, khudy co hoc da c6 tac dung phan
tan kha tot nanoclay I30E vao nhya Epikote 828. Khoang
cach co ban d, cua I30E da tang tur 25,902 A 1én 36,03
A. Nhua Epikote 828 ¢ khdi lugng phan tir rat thap (184-
190 g/eq) nén dé dang xam nhap, chén vao gilta cac 16p
Montmorillonite (MMT) cua nanoclay. Bang 1 ciing cho
thdy, rung siéu 4m da tiép tuc phan tan tét hon nanoclay
trong nhya epoxy. Mau US-10 c6 d,,, lon nhit, dat gia tri
41,65 A. Gia tri d,, cua mau US-20 duoc rung siéu am 20
phut nhung lai thap hon gia tri d ,, cia mau US-10 khi rung
siéu am 10 phut. Thoi gian rung si€u am 10 phut dugce coi
1a t6i wu. Néu kéo dai thoi gian rung siéu am, d6 phén tan
cua nanoclay lai bi giam. Tuy nhién, thoi gian rung siéu am
dai hon da dugc khao sat bang cach tang sb lan 10 phat rung
siéu am.

Bang 2 thé hién khoang cach co ban d,,, cia cac miu
US10-1, US10-2, US10-3 va US10-4 dugc rung siéu am 1
lan, 2 14n, 3 1an va 4 1an véi thoi gian 10 phut trong tng.
Bang 2. Anh huéng ciia ché d§ rung siéu am t6i khodng cich co ban

cia nanoclay d,, .

Tén miu US10-1 US102  US10-3  US10-4
Thoi gian (phat) 10’ x 1 10°x 2 10°x3 10° x 4
dyy, (A) 41,65 36,91 38,48 37,56

Ché d6 kéo dai thoi gian rung siéu 4m bang cach ting sd
lan rung siéu 4m trong thoi gian 10 phut t6 ra khong hiéu
qua dé tang do khuyéch tan nanoclay vao nén epoxy. Cac
mau US10-2, US10-3 va US10-4 déu c6 gid trid,, thap hon
mau US10-1, giong nhu véi mau rung 1 lan & 20 phuat da
khdo sat trén bang 1.

Rung siéu am c6 hi€u qua phan tan rat tot nanoclay vao
cac nén polyme c6 khoi lugng phan tir thap nhu Epikote 828
hodc cac dung dich polyme tuong tu.

Phan tan nanoclay b&ng Pphwong phdp tron hop nong
chay

Bitum & dang rin va héa mém ¢ 46°C. Mu6n phan tin
nanoclay vao bitum, chi c6 thé phén tan & trang thai nong chay.
Bitum 60/70 di dugc Iiwa chon dé nghién ciru kha ning phan
tan ciia nanoclay I30E bang phuong phap tron hop ¢ trang thai
nong chay.

Khao sat nhiét do tron hop: 5 nhi¢t do khac nhau: 120,
130, 140, 150 va 160°C da duoc lua chon dé khao sat kha
nang phan tan cua nanoclay I30E, thoi gian trén hop 1a 2 h.
Gian dd XRD ctia cac mau bitum cé chtra nanoclay sau thoi
gian phan tan 2 h ¢ 120, 130, 140, 150 va 160°C duogc trinh
bay trén hinh 6. Cac mau duoc ky hiéu 1a B1, B2, B3, B4,
BS5 tuong ung.

TAPEHT

m:gcm\/@t Nam 63(1) 1.2021

Lin (Cps)

s s
2-Theta - Scale

Hinh 6. Gian do XRD ciia bitum/I30E tron hop & cac nhiét do. Bl:
120°C; B2: 130°C; B3: 140°C; B4:150°C; B5: 160°C.

Ttr hinh 6 nhan thy, khi nhiét d6 tang tir 120 dén 160°C,
gia tri d,;, c6 xu huéng giam dan. Giai doan dau do suy
giam d , kha manh (tr 49,591 X}léng 44,126 A), npiét do
cang cao dg suy gidm nay chdm dan va c6 xu hudng 6n dinh
6 khoang 37 A. Nhu vay, phdi tron & 120°C cho két qua tot
nhét va hop 1y v& mat cong nghé. Nhiét d6 nay du dé dam
bao cho hdn hop c6 dd nhét thép, tao diéu kién thuan loi
cho qua trinh troc 16p nanoclay va khong gay 1do hoa bitum.

So voi kha nang phan tan cua nanoclay trong nhua
epoxy, gia tri d , ctia I30E trong ’bitum 16n hon. O nhiét do
cao, bitum néng chay, d¢ nhét thap nén kha ndng xam nhap,
tach 16p cua n6 dé dang hon.

Khao sdt thoi gian trén hop: mau Bl c6 d,,, dat gia tri
49,591 A 1a két qua phan tan nanoclay I30E trong bitum &
120°C trong 2 h. Thoi gian phén tan cao hon, 6 20 va 30 h
da duogc khao sat vai nhiét dd 120°C. Gian dd XRD cua cc
mau bitum c6 chira nanoclay sau thoi gian phan tan 20 h va
30 h & 120°C duoc trinh bay trén hinh 7. Cac mau duoc ky
hiéu la B20 va B30 tuong ung.

Lin (Cps)

f s
2-Theta - Scale

Hinh 7. Gidn dd XRD ciia bitum/I30E trgn hop & cic thoi gian khac
nhau. B20: 20 h; B30: 30 h



T hinh 7 nhan thdy, ting thoi gian tron hgp khong c6
anh hudng tich cuc dén kha nang troc 16p cua nanoclay. Gia
trid,, cua2 mau B20 va B30 tuong tu nhau (43A va 42,8A)
sau 20 va 30 h phan tan tuong tng. Tuy nhién, so v6i mau
B1 (d001=49,591 A) chi phén tan trong 2 h, cac gia tri d
nay thap hon nhiéu

Nhu vay, nhi¢t do va thoi gian c6 tc dung gia tang kha
nang xam nhap cua cac phan tir polyme vao gitta cac 16p
MMT cuta nanoclay. Tuy nhién nhiét d6 va thoi gian cling
¢6 gidi han trong qua trinh phan tan. Dbi voi bitum, 4%
nanoclay I30E phan tan trong 2 h ¢ nhiét d¢ 120°C 1a phu
hop, dam bao kha ning phén tan cao, san phim khong bi
phan huy.

Céc vat liéu nano ndi chung va nanoclay noi riéng co
thé phan tan vao chat nén polyme dudi dang chat long,
trong dung dich hay dudi dang noéng chay. Rung si€éu am
l1a phuong phap phan tan nanoclay vao polyme ¢ dang 1ong
nhu Epikote 828 hay dung dich rat c6 hiéu qua. So vé6i kha
nang phén tan cia nanoclay trong nhya epoxy, gia tri d
cta I30E trong bitum 16n hon. O nhiét d6 cao, kha nang xam
nhép, tach 16p cta bitum cao hon Epikote 828, mac du khéi
lwong phan tir cua Epikote 828 thip hon. Ché d6 phan tan
nanoclay vao Epikote hay bitum nong chay dugc xac dinh &
nhitng diéu kién nhiét 49, tc do khudy tron va thoi gian tdi
wu dé dat duoc gia tri d , cao nhét.
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Nghién ciru lra chon bao bi va thoi gian bao quan
b0t giau protein tir long trang tring vit muoi

Nguyén Thi Lai’, Pham Hwong Son, Nguyén Thi Binh, Lé Thi Khanh Van, Pham Anh Ditc

Phong thi nghiém Pht trién tmg dung y sinh cong nghé cao, Vién Ung dung Céng nghé
Ngay nhan bai 16/10/2020; ngay chuyén phan bién 23/10/2020; ngay nhén phan bién 24/11/2020; ngay chp nhan dang 30/11/2020

Tom tit:

Long tring trimg vit mudi thudng bi loai bé trong qua trinh thu hdi long dé trong khi van giir dugc hiu hét cac thanh
phan dinh dwdng ciia trimg vit. Pé tin dung dwoc long tring trirg vit mudi, cin ché bién thanh bjt giau protein dé lam
nguyén liéu ché bién thwe pham. Tuy nhién, qua trinh bio quan san phim bt 1ong tring trimg gip nhiéu kho khin do
n6 thwong hit 4m rat nhanh, giy ra cic hw héng vat Iy (nhw bién mau), héa hoc (bién doi protein, lipit héa...); bién déi
sinh hoc (ndm men, nim méc phat trién tao ra cic doc t6). Két qua thir nghiém céc loai bao bi khac nhau: mang 1 16p
(PE), mang 2 16p (AL-Foil, BOPP/PE, AI/PE) va mﬁng 3 l6p (BOPP/Al/PE PET/AI/PE) cho thiy, bao bi thich hop
cho viéc dong goi san pham bot glau proteln tir long trang tru’ng vit mudi 1a mang phirc ho’p 2 16p AVPE. Khi sir dung
loai bao bi nay, chit lwgng san pham gan nhw khong thay doi trong thoi gian 12 thang, chét lwgng dam bao an toan khi

str dung lam nguyén liéu cho ché bién thue pham.

Tir khoa: bot giau protein, long tréng trirng vit mudi, trirng mudi, trirng vit.

Chi s6 phén loai: 2.10

Pat van de

Mubi trimg 1a phuong phap bao quan trimg dugc sit
dung phé bién & nhiu nude, dic biét 1a cac nude chau A
nhu Thai Lan, Trung Qudc, Viét Nam [1]. Trung mubi 1a san
pham c6 gia tri dinh dudng cao va dugc st dung trong nhiéu
dang san phém nhu: 1am nhén cac loai banh, ché bién nhiéu
moén in khac nhau. Hién nay, phan dugc s dung dé ché
bién 14 long d6 cua trimg mudi, tat ca long trang trimg bi bo
di, diéu nay lam tang kha ning gy 6 nhiém moi tnmng va
lang phi mdt nguon protein ty nhién (trong long trang tring
chua 10% protem) [2 4]. Bé tan dung duoc long trang tring
vit mudi can ché bién thanh bot giau protein dé lam nguyén
lidu ché bién thuc pham. Tuy nhién, qua trinh bao quan san
pham bot 1ong tring trimg gip nhidu kho khin do n6 thuong
hat 4m rat nhanh, gdy ra cac hu hong nhu bién mau, blen doi
proteln lipit hoa... Va hu hong do nam men, ndm mdc phat
trién, tao ra cac doc to.

Cho dén nay, & Viét Nam chua c6 két qua cong bd vé cac
nghién ciru bao quan bot giau protein tir 10ng trang trimg vit
mudi. Viée st dung bao bi nhim han ché hoic ngin can qua
trinh hat 4m cta san pham dang bot 1a mot trong nhitng giai
phép hi¢u qua va don gian thuong dugc st dung Tuy nhién,
tuy thudc vao dic tinh cua ting loai san pham ma cin xéac
dinh loai bao bi mét cach hiéu qua nhét.

Tir cac 1y do trén cho thdy, viéc tién hanh cac nghién

“Tac gia lién hé: Email: orchidnlai@gmail.com
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ctru nham xac dinh loai bao bi va thdi han béo quém san
pham bdt giau protein tir [ong trang tring vit mudi 1 van dé
can thiét va co y nghia thyc té. Chinh vi thé ching t6i thuc
hién dé tai “Lwa chon bao bi va thoi gian bao quan bot giau
protein tir 10ng trang trimg vit mudi”.

Déi tuong va phuony phap nghién ciiu
DPéi twong nghién ciru

Bot giau protein tir 10ng tring tring vit mudi duoc thu
nhan nhu sau: long tring trimg vit mudi dugc thu hdi sau
qué trinh tach vo s& dugc ly tam vai van tde 4000 vong/phit,
dich thu dugc loai mudi béng cach hoa vao nudc theo ty 1€
1:2 va bd sung thém ethanol dé dung dich dat 45° con, tién
hanh thu két tia bang ly tam 2 1an & 4000 vong/phut, két tua
dugc mang di sdy & nhiét do 50°C dén do 4m 7+1% va tién
hanh nghién. Bot sau nghién duoc tién hanh bao quan bang
cac loai bao bi khac nhau.

Bé tri thi nghi¢m

Bot long trang trimg c6 do am 7+1% duoc déng goi
trong cac tii mang 1 16p (PE, AL-Foil); mang 2 16p (BOPP/
PE; AL/PE) va mang 3 16p (BOPP/AI/PE, PET/AI/PE) véi
khéi lugng 30 g/goi. Theo ddi su thay dbi chat luong cia
bot trong thoi gian bdo quan 6 thang & diéu kién thuong
(nhiét do 28-30°C), tir d6 xac dinh loai bao bi phu hop.
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Abstract:

Egg whites of salted duck eggs are normally discarded in
the separation of egg yolks. Most of the nutritional values
of normal duck eggs are still retained in the egg whites
of salted duck eggs. To make use of such egg whites, it is
necessary to process the egg whites into a protein-rich
powder, which can be used as a food processing material.
Nevertheless, long-term storage of the egg white powder
is challenging because this powder can easily absorb
moisture, resulting in physical deteriorations (e.g: colour
change), chemical alternation (e.g., protein and lipid
degradation), and biological contamination (e.g., growth
of yeasts and molds that produce toxic compounds). A
study was conducted to test different types of packaging
materials includingone-layered Polyethylene (PE) film,
two-layered PE film, and three-layered films (PE, AL-Foil,
BOPP/PE, A/PE, BOPP/AI/PE, PET/AI/PE). The result
shows that the most suitable packaging material for the
protein-rich powder produced from egg whites of salted
duck egg was two-layered AI/PE film. The quality of the
product stored in AI/PE film package remained nearly
unchanged in 12 months, which proved safe to be used as
food processing material.

Keywords: duck egg, egg-white of salted duck eggs, protein-
rich powder, salted eggs.

Classification number: 2.10

TAP CHI

g::mg\/@t Nam 63(1) 1.2021

Khoa hoc Ky thuat va Céng nghé n—

Trén co s& két qua xac dinh loai bao bi phu hop, tién
hanh khao st thoi gian bao quan nhu sau: bot long tréng
trimg co d6 am 7+1% dugc dong goi trong bao bi phu hop
(la két qua cta thi nghiém trén) voi khéi lugng 2 kg/bao goi.
Tién hanh theo ddi sy thay ddi cac chi tiéu chit luong cia
san pham trong cac khoang thoi gian 3, 6, 9, 12 thang. Tir
d6 xac dinh dugc thoi han bao quan phit hgp cho san pham.

- Céc chi tiéu theo doi: do 4m (%), chi s0 peroxyt (milli
duong luong/kg), ham lugng proteln tong sb (%), ham
luong lipit (%), ham luong mu01 (%), cac chi tiéu V1 sinh
vat (VSV tong sd, Coliforms, tong s6 ndm men, mdc, E.
coli, Salmonellas...), cac chi tiéu cam quan voi tan suat 1ay
mau: 3 thang/lan,

Phwong phap phén tich

Cac chi tiéu theo déi do 4m dugc xac dinh theo
TCVN 10787:2015, ham Iugng protein theo TCVN
10791:2015, ham lugng lipit theo TCVN 4592:88, ham
lugng tro theo TCVN 4888-1988, ham luong mudi an
theo TCVN 4591:88, chi s6 peoxit theo TCVN 6121:2010,
xac dinh téng s6 vi sinh vat hiéu khi theo TCVN 5165:90,
xac dinh Coliforms theo TCVN 4882:2007, xac dinh tf)ng
s6 ndm men, mdc theo TCVN 5166:90, xac dinh E. coli
theo TCVN 6846:2001, xac dinh Salmonellas theo TCVN
4829:2005, danh giad cam quan theo TCVN 3215-79.

Phwong phdp xie 1y s6 ligu

Két qua thi nghiém dugc phan tich phuong sai ANOVA
va kiém dinh LSD (5%) dé so sanh sy khac biét trung binh
giita cic mau thi nghiém. Cac phan tich thong ké duoc xir Iy
trén phan mém tiéu chuan SAS 9.0 cia Windows.

Két qua nghién ciiu

Nghién cvwu lya chon loai bao bi thich hop cho quad
trinh déng gdi bét giau protein tiv long tring trieng vit
mudi

Trong qua trinh bao quan, cac thanh phan hoa hoc cua
san pham bot glau protem tir long tring trimg vit mudi c6
nhiing thay doi nhat dinh do tac dong tir méi truong nhu:
anh sang, nhiét d9, oxy hodc tir cac phan g hoa sinh xay
ra trong chinh ndi tai san phém hodc véi bao bi... Tuy thudc
vao cac loai bao bi bao goi khac nhau thi mae d¢ anh hudng
ciing khac nhau. Trén co so theo ddi su bién dbi cua cac
thanh phan chinh cia san phim nhu d6 am, ham luong
protein, chi sd peroxyt... khi dong goi trong cac loai bao bi
khéc nhau, s€ xac dinh dugc loai bao bi thich hgp nhét ¢6
kha ning 6n dinh cac thanh phan nay trong thoi gian dai.

Két qua theo doi su bién d6i mot s6 thanh phan hoa ly
ctia bot giau protein tir 10ng tréng trimg vit mudi duoc dong
g06i bang cac loai bao bi khac nhau trong 6 thang bao quan
dugc thé hién trong cac bang 1-3.
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Bang 1. Anh huéng ciia bao bi dén sy bién ddi do 4m cia bot giau
protein tir long tring trimg vit mudi trong thoi gian bao quan.

Loai bao bi Bit diu Sau 3 thang Sau 6 thiang
RE 7,10 9,21 9,94
AL-Foil 7,10 7,75 8,15
BOPP/PE 7,10 7,84 8,28
AL/PE 7,10 7,20 7,24
BOPP/AL/PE 7,10 7,14 7,17
PET/AL/PE 7,10 7,13 7,15
CV(%) 0,46 0,39
LSD0,05 0,06 0,05

S6 licu & bang 1 cho théy, dd Am cua san phérn khi duoc
dong trong cac loai bao bi khac nhau déu ting sau 6 thang
bao quan, tuy nhién muc do tang l1a khac nhau. Sau 6 thang
bao quan, do 4m cua san pham dong trong bao bi PE ting
cao nhét so véi tit ca cac loai bao bi khac (tang tur 7,10% 1én
to1 9,94%), tiép do6 1a cac loai bao bi AL-Foil va BOPP/PE
vO1 muc tang lan luot 1a 8,15 va 8,28%. Trong cac loai bao
bi mang ghép thi cac loai bao bi c¢6 16p Al nhu Al/PE, BOPP/
AV/PE va PET/AI/PE déu c6 tac dung tdt trong viéc duy tri
d6 4m cua san pham trong thoi gian bao quan 6 thang. P
am cuia bot giau protein tir 10ng tring trimg vit mudi duoc
dong trong 3 loai mang nay sau 6 thang bao quan tuy co
tang nhung muc ting khong déng ké (ting 0,14% & mang
AL/PE, tang 0,05-0,07% ¢ mang PET/AL/PE va BOPP/AL/
PE). Diéu nay dugc giai thich 14 do dac tinh thim khong khi
ctia cac loai bao bi khac nhau 14 khac nhau va kha niang tham
khi s& giam dan ¢ theo chiéu huéng PE > BOPP/PE >AL-
Foil > Al/PE > BOPP/AI/PE > PET/AI/PE.

Nhu viy, san phim dong trong mang BOPP/AL/PE,
PET/AL/PE sau 6 thang bao quan la khong khac biét va do
am tang khong dang ke.

Peroxyt 1a mot trong nhiing chi tiéu quan trong dé danh
gi4 chat luong ciia san pham bot long tring trimg vit mudi
trong qua trinh bao quan. Chi s peroxyt cang cao thi mirc
dd 61 do oxy hoa (tao thanh peroxyt) ctuia chat béo cang cao,
anh huong 16n dén chat lugng ctia san pham.

Biang 2. Anh huong ciia bao bi dén sy bién ddi Cl'li s6 peroxyt (mil,li
dwong lugng/kg) ciia bt giau protein tir long trang tring vit muoi
trong thoi gian bao quan.

Loai bao bi Bit diu Sau 3 thing Sau 6 thiang
PE 1,80 5,26 6,34
AL-Foil 1,80 4,16 5,69
BOPP/PE 1,80 4,58 5,15
AL/PE 1,80 2,48 2,85
BOPP/AL/PE 1,80 2,35 2,64
PET/AL/PE 1,80 2,30 2,59
CV(%) 0,86 0,68
LSD0,05 0,06 0,07
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Céc két qua ¢ bang 2 cho thay, chi sd peroxyt clia san
pham khi dugc dong trong cac loai bao bi khac nhau déu
tang sau 6 thang bao quan, tuy nhién muc d¢ ting la khac
nhau:

Sau 3 thang bao quan, chi sé peroxyt ciia mau dugc dong
trong bao bi PE c6 mirc ting cao nhat, tir 1,80 milli dwong
luorng/kg (ngay bt dau) 1én t6i 5,26 milli dwong luong/kg. O
san pham dugc dong trong cac bao bi AL/PE, BOPP/AL/PE
va PET/AL/PE sau 3 thang bao quan chi s peroxyt ting
khong nhiéu, 1an luot 1a 2,48; 2,35 va 2,30. Toc do ting
clia gia tri nay van khong thay ddi sau thoi gian bao quan 6
thang. Sau 6 thang bao quan, chi sb peroxyt ciia san pham
dong trong bao bi PE c6 gia tri cao nhat (6,34) va cao hon
nhiéu so véi san phém dugc dong trong céc loai bao bi khac.
Trong khi dé, chi sd peroxyt cua san pham bot gidu protein
tir 10ng trang trang vit mudi dong trong bao bi BOPP/PE,
AL-Foil sau 6 thang bao quéan 1a 5,15 va 5,69, cao hon nhiéu
s0 v6i san pham dong trong bao bi AL/PE, BOPP/AL/PE.
Chi s6 peroxyt & 3 loai bao bi nay ting khong nhiéu sau 6
thang bao quan, tuong g voi gia tri 1an luot 12 2,85; 2,64
va 2,59. Pidu nay duoc giai thich la do luong oxy thdm thau
vao cac mau dugc dong trong cac bao bi khac nhau ting
dan tir PE > BOPP/PE >AL-Foil > Al/PE > BOPP/AI/PE >
PET/AI/PE, day chinh 1a tac nhan lam tang chi sd peroxyt
clia san pham.

bé danh gia chit lugng ctia bot giau protein tir long trang
trung mu01 trong thoi gian bao quan thi mot chi tiéu rat quan
trong can duoc kiém tra 1a ham luong protein.

Anh huong cia bao bi dén sy bién d6i ham lugng protein
ctia bot giau protein tir 1ong trang trimg vit mudi sau thoi
gian bao quan dugc thé hién & bang 3.

Bang 3. Anh huéng ciia bao bi dé'n sw bién dbi hz‘lpl lwgng protein
(%) ciia bt giau protein tir long trang trirng vit muoi trong thoi gian
bao quén.

Loai bao bi Bit diu Sau 3 thing Sau 6 thang
PE 79,72 78,26 77,21
AL-Foil 79,72 79,02 78,49
BOPP/PE 79,72 79,15 78,76
AL/PE 79,72 79,45 79,05
BOPP/AL/PE 79,72 79,37 79,00
PET/AL/PE 79,72 79,42 79,07
CV(%) 0,12 0,19
LSD0,05 0,06 0,05

Qua bang 3 cho thdy, ham luong protein ciia sin pham
khi duoc dong trong cac loai bao bi khac nhau déu giam
sau 6 thang bao quan, tuy nhién muirc do tén thit & cac mau
c6 su khac nhau 10 rét. Sau 3 thang bao quan, ham lugng
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protein ctia bot giau protein tir long tring trimg vit mudi
dugc dong trong bao bi PE va AL-Foil c6 muc dg suy giam
nhiéu nhat, tir 79,72 xudng con 77,21% va 78,49%. Sau 6
thang bao quan, ¢ cac bao bi AI/PE, BOPP/AL/PE, PET/
AL/PE, sy giam ham lugng protein 1a khong dang ké va déu
xap xi 79%.

Téng hop tat ca cac két qua thu duoc tir cac nghién ciru
néu trén cho thay, c6 thé lya chon mang Al/PE, BOPP/AI/PE
va PET/AI/PE dé 1am bao bi cho san pham bt giau protein
tir 10ng tring trimg vit mudi. Tuy nhién, cac loai mang 3 16p
c6 gia thanh kha dt. Chinh vi vay, khi xét v& mit hiéu qua
kinh té, chung t6i lya chon loai Al/PE lam bao bi trong bao
quan bot gidu protein tir 1ong trang tring vit mudi.

Két qud xdc dinh thoi han bédo qudn bt giau protein tiv

long trdng trieng vit muéi

Viée xac dinh thoi gian bao quan san pham phu gia cho
nganh chin nudi ¢é ¥ nghia rat 16n. Xac dinh chinh xac thoi
gian bdo quan co y nghla quan trong, gitp cac doanh nghié¢p
chu dong trong san xuat, ché bién, ciing nhu nang cao dugc
hiéu qua str dung san pham. O cac nghién ciru trén, chung
t6i da chon dwoc mang 2 16p AI/PE do c6 kha ning chdng
am, ngin nglra oxy va anh sang. O déy, chung t6i sir dung
loai bao bi nay dé tién hanh cac nghién ctru xac dinh thoi
gian bao quan san pham véi khéi lugng dong goi 2 kg san
pham/bao goi. Két qua theo ddi su bién ddi chat luong ciia
san pham bot giau protein tir 1ong tring trimg vit mudi sau
thoi gian bao quan 6, 9 va 12 thang dugc trinh bay ¢ céac
bang 4-6.

Bé’{ng 4. Su bién déi,chét lwong ciia san pham bt giau protein tir 1ong
trang tring vit muoi trong thoi gian bao quan.

Thoi gian bdo quén (thdng)

Chi tiéu ) p , b CV(%) LSDO0S
D6 am (%) 695 70 708 71l 148 019
Ham lugng protein (%) 79,68 79,59 79,45 79,35 0,34 0,21
Ham lugng lipid (%) 004 003 003 003 LIS 002
Ham lugng tro (%) 348 345 333 30 100 001
Him hugng muéi (%) 652 650 650 648 103 007
Chi 50 peroxyt (milli 182 287 29 304 210 003

dwong luong/kg)

Qua bang 4 cho thay, ¢ 4m cta bot long tring trimg
mudi ting sau 12 thang bao quan, mic ting chi 1a 0,16%.
Ham lugng protein, lipid, tro va mubi giam sau 12 thang bao
quan, tuy nhién mic giam rat nho, anh huong khong dang
ke den chat luong dinh dudng ctia san pham (cac gia tri nay
van nam trong ngudng tiéu chuan ciia san pham). Pic biét,
chi s6 peroxyt c6 ting nhung mtc ting khong nhiéu sau 12
thang bdo quan (trr 1,82 1én 3,04).

Déi véi loai hinh san phém dang bot thi mau sdc, trang
thai san pham la nhitng chi tiéu quan trong quyét dinh chat
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lwong san pham. Vi vay, viéc danh gia chét lwong cam quan
cua san pham bdt long trang trimg vit muoi trong thoi gian
bao quan la rat quan trong.

Chat lugng cam quan clia san pham bot 1ong tring trimg
vit mudi trong thoi gian bao quan dugc thé hién ¢ bang 5.

Bang 5. Chit lwgng cim quan ciia sin pham bt giau protein tir 1ong
triing tring vit mudi trong thoi gian bao quan.

Thoi gian béo quén (thang)

Chi tiéu
0 6 9 12
Maudong nhdt,  Maudongnhit,  Mau ddngnht, ~ Mau dong nhit,
Mau sac trang nga, khong  trang nga, khong  trang nga, khong  trang nga, khong
¢6 mau la ¢0 mau la ¢0 mau la ¢0 mau la
Khong co mui Khong co mui Khong co mui Khong co mui
Mii chay khét, mui chay khét, mui chay khét, mui chay khét, mui
moc hay mui la moc hay mui la moc hay mui la moc hay mui la
khac khac khac khéc
e Khong co ngoai  Khong congoai  Khong congoai  Khong cd ngoai
b9 tinh By on By on By on By on
Khict chat, xac sau chat, xac siu chat, xac siu chat, xac siu
mot... mot... mot... mot...

Nhin chung, chat lugng cam quan ciia bot 10ng tring
trimg vit mudi dugc bao quan trong bao bi mang AL/PE c6
chat luong kha 6n dinh, sau 12 thang bao quan chét luong
khong thay d6i nhiéu so v&i ban dau. San pham van giir
duoc mui va trang thai nhu trude khi bao quan.

Chﬁng loai va s6 lwong vi sinh vét co mit trong san
pham cling la mot trong nhiing chi ti€u quan trong danh gia
chat luong ciia san pham, hon nita né con thé hién tinh an
toan vi sinh ddi voi loai hinh nguyén liéu nay.

Qua thyc té cho thiy, bot long tring trimg vit mudi 1a
san phim c6 d6 4m thip nén khong thé tao diéu kién cho vi
khuén phat trién dugc ma hu hong chi yéu 1a vi ndm men,
nam moc phat trién do bot rat dé bi hat m tré lai. Vi vay,
cing v6i viée xac dinh sy thay d6i cta thanh phan 1y, hoa
cling nhu cac chi tiéu cam quan cla san pham trong qua
trinh bao quan ching t6i ciing xac dinh sy thay ddi cac chi
tiéu vi sinh vat trong qua trinh bao quan. Két qua dugc trinh
bay ¢ bang 6.

Bi{ng 6. Su bién déi'vi sinh vit ciia sin pham bdt giau protein tir 1ong
trang trirng vit muoi trong thoi gian bao quan.

Ham lwong sau thoi gian béo quan (thang)

Chi tiéu Don vi

0 6 9 12
E. coli MPN/g 0 - . -
Coliforms MPN/g 0 - = -
S. aureus CFU/g 0 - - -
Cl. perfringens CFU/g 0 - - -
Salmonellas CFU/g 0 - = -
Né&m men, ndm mdc CFU/g 0 - R R
Téng s6 VSVHK CFUlg iY) iy) iY) )

Ghi chu: (-) khong phat hién.
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Qua két qua thu dugc & bang 6 cho thay, chi tiéu vi sinh
ctia san pham khi dugc bao goi trong bao bi AL/PE va bao
quan trong thoi gian 12 thang 14 khong ddi va dat tiéu chuan
ctia BO Y té (Thong tu 05/2012/TT-BYT ciia B6 Y té vé Quy
chuin k¥ thuat quic gia d6i v6i 6 nhiém vi sinh vét trong
thuc pham).

Téng hop tat ca cac két qua thu dugc tir cac nghién ciru
trong phan trén cho thay, cac chi tiéu 1y, héa, cam quan ciing
nhu vi sinh vat ctia bot 10ng tring trimg vit mudi dugc dong
trong bao bi AI/PE bao quan 12 thang gin nhu khong thay
d6i, dam bao an toan, chit lugng cho ngudi sir dung.

Két luan

Qua cac két qua nghién ctru thu duoc, ching toi di xac
dinh dugc bao bi thich hop st dung cho viéc dong gdi bot
gidu protein tir 1ong tring trimg vit mubi 1a mang phirc hop
2 16p AI/PE. Khi st dung bao bi nay, chat luong cua san
pham bot giau protein tir 1ong tréng trimg vit mubi hau nhu
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khong bién dbi sau thoi gian 12 thang va chat lugng dam
bao an toan khi su dung lam nguyén li¢u cho ché bién thuc
pham.
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Bai viét glii vé Toa soan dudi dang file mém va ban in; cé thé guii truc ti€p dén Tap chi (Phong 507,
s6 113 Tran Duy Hung, Cau Gidy, Ha Néi) hoac qua hom thu dién t0, dia chi: khcnvn@most.gov.vn.

Tén bai bao

- Tén bai bao dudc viét bang tiéng Viét va tiéng Anh, trén trang dau cla bai bao, khéng gach chan hay
viét nghiéng.

- Tén bai bao phai ngan gon, rd rang va phu hgp véi ndi dung bai bao.

- Phia dudi tén bai bao 1a tén tac gia khong viét chiic danh va hoc ham, hoc vi. NEu cé nhiéu tac gia lam
viéc G cac co quan khac nhau thi tén téc gia dugc danh s (2-) & phia trén. D&u hoa thi (') chi tac gia lién
hé, dugc viét & cudi trang dau tién clia bai bao.

Tom tit

Tom tat bang tiéng Viét va tiéng Anh. Néu dugc muc dich, phudng phap nghién ctiu chinh, két qua
nghién ctu va két luan chi yéu. Tl khoa bang ca tiéng Viét va tiéng Anh theo thi ty alphabet. Chi s6
phan loai (theo hudng dan).

Dan nhap/datvan dé
Dinh nghia van dé; tém Iugc van dé nghién cliu da dugc céng bé trong va ngoai nudc, néu muc tiéu

nghién cuu \/é giai thich sy Iua\chon dé tai va muc tiéu nghién ctu dé thay dudc tinh thdi sy, tinh khoa
hoc va su can thiét clia van dé nghién cuu.

Ddi tugng va phuong phap

Déi tugng nghién ctu can trinh bay tiéu chuén Iya chon, déc diém d6i tugng nghién cuu.

Phuong phap nghién cuiu can néu rd cach tiép can nghlen cuu, loai hinh nghién cuu, phuong phap
do ludng, cong thic tinh ¢d mau, phuong phéap xG ly s6 liéu, mé ta ky cac ky thuat tién hanh trong
nghién clu; cac quan diém, lap luan, y kién tranh luan, cac dan ching...

Két qua

Trinh bay day dd, khach quan cac két qua thu dudc sau nghién ctu, cac két qua nay phai phuc vu
cho muc tiéu nghién ctu. Cac s6 liéu phai chinh xac va khép véi nhau. )

Phan ké&t qua nghién ctiu chi trinh bay cac két qua nghién ctiu cla dé tai, khdng giai thich, so sanh
va ban luan.
Ban lugn

ChU yé&u ban luan céc van dé lién quan dén muc tiéu dé tai.

Nhan xet, danh gia mot cach khach quan cac két qua nghién clu, c6 so sanh véi cac tac gia khac
dé khang dinh ho&c phl dinh nhiing hiéu biét da c6, qua dé néu dugc nhiing diém mdéi va déng gép

cla dé tai.
Dy bédo hudng nghién ciu tiép va kha nang tng dung céc két qua nghién cliu vao thuc tién.

Kétluan

Néu két qua nghién ctiu chli yéu clia dé tai c6 tinh khai quat lién quan dén muyc tiéu nghién clu, dé
xuat cac van dé tiép tuc nghién cuu.
Chi thich va tai liéu tham khdo
Chu thich dugc danh s6 theo thy tu xudt hién (2 ) va dugc trinh bay ngay & cudi trang viét (footnote).
Céc tai lieu tham khao dugc danh s6 theo thi tu xuat hién dé chi dan chung dugc trich dan & géu trong
bai bao. S6 thi ty dugc danh trong ngoac vudng, vi du: [3] véi 1 hodc [2, 5, 7-9] v6i nhiéu s6 chi dan.
| Téc gia (N&m xudt ban), “Tén tai liéu dugc trich dan”, Tén nguén, tap (s6), pp<trang dau-trang cu6i>|
Téc gid: la tac gid/cac tac gia cla tai liéu dugc tham khao, trich d~§n.
N&m xuat ban: ndm xuét ban cla tai liéu dugc tham khdo, trich dan.
Tén tai liéu dugc trich dan: 1a tén bai bao, chuang/phan sach.. B
Tén ngudn cé thé 1a tén tap chi, tén séach, hay tén tai liéu géc cla tai liéu dugc trich dan (phan nay dudc
in nghiéng).
Tap (s6): danh cho nguén trich 1a tap chi, sach hodc cac xuat ban phdm khéc (phan nay in dam).
Trang dau-trang cudi la s6 thii ty cac trang phan anh ndi cu tri cla tai liéu dugc trich dan trong tai liéu
nguoén.
Chu y: néu co 2 2 tai liéu tham khado do cling 1 tac gia/nhom tac gia, cung nam cong b, thi céc tai liéu
tham khao nay can dudc danh d&u a, b.. sau nam xuét ban (vi du: 1986a).
_ Né&u c6 mét s tai liéu tham khéo trong cuing 1 bai bao dugc trich dan c6 s6 trang khac nhau thi cén trich
dan thém sd trang, vi du: Kitchen (1982, p 39).

Cac yéu cau khac

- Bai viét knong dat yéu cau, Toa soan khong tré lai ban thao.

- Bai viét chi dudc dang khi phan bién nhan xét vé chét Iugng bai bdo dong y cho dang.

- Ban quyén: tac gid dong y trao ban quyén bai viét (bao gdm ca phan tom tat) cho Ban Bién tap
Tap chi.

PHAN LOAI LINH VUC KHOR HOC
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2.1.

1.Khoa hoc tu nhién
Toan hoc va théng ké
Khoa hoc may tinh va théng tin
vatly
Héa hoc
Khoa hoc trai dat va méi trudng
Khoa hoc sy song
Khoa hoc nano
Khoa hoc tinh todn
Cac linh vuc khéac cta khoa hoc tu
nhién

2. Khoa hoc ki thuat va cong nghé
Ky thuat dan dung: ky thuat kién
tric; ky thuat xay dung; ky thuat
két cdu va do thi; ky thuat giao
théng van tai; ky thuat thuy Igi; ky
thuat dia chat céng trinh
Ky thuat dién, ky thuat dién tl, ky
thuat thong tin
K§ thuat ca khi, ché tao may
Ky thuat hoa hoc
Ky thuat vat liéu va luyén kim
Ky thuét y hoc
Ky thuat méi trudng

. Cdng nghé sinh hoc cdng nghiép

. Cong nghé nano
. Ky thuat thuc phdm va dé udng

. Céc Iinh vuc khac cta khoa hoc
ky thuat va cong nghé

3.Khoa hoc y - duge

. Y hoc cd s6
.Y hoc lam sang
.Y hoc du phong

Dugc hoc

. Céc linh vuc khac ctia Y - dugc hoc

4. Khoa hoc nong nghiép

. Tréng trot
. Chan nuoi
. Thay

Lam nghiép

. Thly san
. €bng nghé sinh hoc trong néng

nghiép, thly sén
Céc linh vuc khac ctia khoa hoc
ndng nghiép

. Tam ly hoc

Kinh té€ va kinh doanh
Khoa hoc gido duc

. Xahdi hoc

Phap luat
Khoa hoc chinh tri

. Dia ly kinh t€ va xa hdi
. Théng tin dai ching va truyén thong

Lich st va khao ¢ hoc
Ngén ng( hoc va van hoc

. Triét hoc, dao dtic va tén giao

. Nghién ctiu vé khu vuc va quéc té

. C4c linh vuc khéac cla khoa hoc xa
hoéi va nhan van
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Ghi nhan hinh 4nh cit 16p 3 chiéu sit dung hiéu ing dich chuyén pha
Doppler véi ngudn sang ph(Z) rong.

Pham Dtrc Quang, Banh Quéc Tuén, Vil Thanh Ting, Lé Quang Théi, Nguyén
Quéc Dat

Cac tham s6 mat do mirc cAp nhét ciia hat nhan 'Sm trong mau khi Fermi
dich chuy'é‘n ngwoc.

Nguyén Ngoc Anh, Nguyén Xuan Hai, Nguyén Quang Hung, Lé Tan Phuc,
Pham Dinh Khang

Da dang thanh phan loai ciy tinh dAu khu vire TAy Nguyén va hoat tinh
khang vi sinh vat kiém dinh, khang viém ciia tinh diu Giéi chanh
(Magnolia citrata Noot. & Chalermglin) va Mat hwong (Hedyosmum
orientale Merr. & Chun).

Luu Dam Ngoc Anh, Nguyén Hai Ding, Bui Van Hudng, Ninh Khic Ban,
Nguyén Chi Mai, Luu Dam Cu

Nghién ciru phwong phap xac dinh hé s6 phat tan CH , trong khai thic than
10 thién ¢ viing Quang Ninh.
Ha Quang Anh, Ly Viét Hung, Pao Van Chi

Ung dung BIM l4p m6 hinh théng tin cong trinh ciu virot dAm hop thép
lién hop bé tong cot thép tai nga tir 550, tinh Binh Dwong.

Ngd Thanh Thity, Nguyén Qudc Chwong, DS Minh Truyén, Nguyén Truong
Giang, Nguyén Xuan Viét, Huynh Xuén Tin

Mo hinh héa co ‘ché{ din dién ciia vat liéu polyetylen mat do thap bing
phwong phap phan ti hiru han.
Hoang Mai Quyén, Vii Thi Thu Nga, Nguyén Manh Quén, Severine Le Roy

Mot phwong phap hiéu qua cho qua trinh quét bé mat phéan xa sit dung
Kinect v2.
Bui Van Bién, Banh Tién Long, Pham Dttc An, Nguyén Dirc Toan

Tong hop bdt gém sinh hoc B-TCP bing phan \ng hai giai doan (thity nhiét
va nung) dinh hwéng ing dung lam vat liéu tai tao xwong.

Nguyén Huynh Quéc Huy, Huynh Dai Phu, Lé Van Thing, Lam Dai Phong, D3
Thi Ngoc Anh, Nguyén Thai Hoa, Pham Trung Kién

Khao sat diéu kién thu nhin axit gamma-aminobutyric tir dich caim gao
bang Lactobacillus.

Ngb Dai Himg, Trin Quéc Tuén, Nguyén Thi Nhat Hang, Ngo Dai Nghiép, Vo
Thanh Sang

Nghién citu ché tao va mot sb tinh chét ciia soi polyvinylidene fluoride
bang phwong phap phun kéo s¢i dién trwong.
Nguyén Thi Thu Thay, Nguyén Thé Hitu, Trinh Thi Hai, Bui Thi Thu Trang

Nghién ciru phan tan nanoclay I30E vao nhwa epoxy va nhwa dwong.
Nguyén Thi Bich Thiy, Ngo Ké Thé, Tran Vinh Diéu, Nguyén Nhi Tru,
Nguyén Vin Lam, Tran Thi Ly, Ngé Thi Hong Qué, Lé Nho Thién, L& Xuén
Quang, Trin Thanh Ha, Nguyén Manh Ha, Vii Trung Hiéu, Luu Thi Thu Ha,
Nguyén Thi M§ Trang, Nguyén Manh Hing

Nghién ciru Iwa chon bao bi va thoi gian bao quan bot giau protein tir long
tring trirng vit mudi.

Nguyén Thi Lai, Pham Huong Son, Nguyén Thi Binh, L& Thi Khanh Van,
Pham Anh Dtrc
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Reconstructing three-dimensional tomography image using Doppler
phase shift effects with a broadband light source.

Duc Quang Pham, Quoc Tuan Banh, Thanh Tung Vu, Quang Thai Le, Quoc
Dat Nguyen

Updated nuclear level density parameters of '*Sm nucleus within the
back-shifted Fermi gas model.

Ngoc Anh Nguyen, Xuan Hai Nguyen, Quang Hung Nguyen, Tan Phuc Le,
Dinh Khang Pham

Diversity of oil plant resources in the Central Highlands region and
antimicrobial, anti-inflammatory activities of essential oils of Magnolia
citrata Noot. & Chalermglin and Hedyosmum orientale Merr. & Chun.
Dam Ngoc Anh Luu, Hai Dang Nguyen, Van Huong Bui, Khac Ban Ninh, Chi
Mai Nguyen, Dam Cu Luu

Research on developing a method to estimate fugitive CH, emission
factors of coal surface mining in Quang Ninh province.
Quang Anh Ha, Viet Hung Ly, Van Chi Dao

BIM application for the steel box girder overpass with reinforced
concrete slabs at 550 crossroad, Binh Duong province.

Thanh Thuy Ngo, Quoc Chuong Nguyen, Minh Truyen Do, Truong Giang
Nguyen, Xuan Viet Nguyen, Xuan Tin Huynh

Modelling the conduction mechanisms in low density polyethylene
material using finite element method.
Mai Quyen Hoang, Thi Thu Nga Vu, Manh Quan Nguyen, Severine Le Roy

An efficient method for reflective surface scanning using Kinect v2.
Van Bien Bui, Tien Long Banh, Duc An Pham, Duc Toan Nguyen

Synthesise p-tricalcium phosphate (B-TCP) ceramic powder by 2
reaction steps: hydrothermal and calcination reaction toward bone tissue
regeneration.

Huynh Quoc Huy Nguyen, Dai Phu Huynh, Van Thang Le, Dai Phong Lam,
Thi Ngoc Anh Do, Thai Hoa Nguyen, Trung Kien Pham

Optimisation of culture conditions for gamma-aminobutyric acid
production in rice bran extracts.

Dai Hung Ngo, Quoc Tuan Tran, Thi Nhat Hang Nguyen, Dai Nghiep Ngo,
Thanh Sang Vo

Fabrication and characterization of polyvinylidene fluoride nanofibers
prepared by electrospinning technique.
Thi Thu Thuy Nguyen, The Huu Nguyen, Thi Hai Trinh, Thi Thu Trang Bui

A study on the dispersion of I30E nanoclay in epoxy resin and bitumen
matrix.

Thi Bich Thuy Nguyen, Ke The Ngo, Vinh Dieu Tran, Nhi Tru Nguyen, Van
Lam Nguyen, Thi Ly Tran, Thi Hong Que Ngo, Nho Thien Le, Xuan Quang
Le, Thanh Ha Tran, Manh Ha Nguyen, Trung Hieu Vu, Thi Thu Ha Luu, Thi
My Trang Nguyen, Manh Hung Nguyen

Study on selection of packaging materials and shelf life of protein-rich
powder produced from the egg whites of salted duck eggs.

Thi Lai Nguyen, Huong Son Pham, Thi Binh Nguyen, Thi Khanh Van Le,
Anh Duc Pham

Tap chi dién ti (E-journal): vistum; b.ujst.un
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