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Khoa hoc Tu nhién n—

Nang cao hi¢u qua khai pha tap hiru ich cao
bang gidi phap chiéu ngwgc P-set

V& Dinh Bay", Nguyén Tén Phiic?
Khoa Céng nghé théng tin, Truong Pai hoc Céng nghé TP Ho Chi Minh
’Trung tam Ngoai ngir - Tin hoc, Truong Pai hoc Khanh Hoa

Ngay nhén bai 3/7/2017; ngay chuyén phan bién 7/7//2017; ngay nhan phan bién 4/8/2017; ngay chip nhan dang 10/8/2017

Tém tit:

Trong khi khai pha tap ph(:) bién chi quan tim dén sy xuit hién ciia cac muc trong giao dich (nghia la chung c6 hay
khong cé trong cac giao dich) thi khai pha tip hiru ich cao (HUI - High Utility Itemset) lai quan tim dén loi nhuin
thu dugc khi ban cac tip muc cung nhau. Pa cé nhiéu thuat toan duoc phat trién nhim nang cao hiéu qua khai pha
HUI, trong d6 EFIM (EFficient high-utility Itemset Mining) 1a thuat toan méi nhat ap dung nhiéu ky thuit dé cai
thi¢n téc d va khong gian tim kiém. Tuy nhién, EFIM vin con ton nhiéu chi phi quet cac dong dir liéu dé xac dinh
sir lién quan dén 1rng vién dang xét lam giam hi¢u qua cua thuéat toan, dic blet 12 di v6i co s¢ dir liéu (CSDL) thua.
Bai bao nay dé xuiat gidi phap chiéu nguoc P-set aé glam s0 lwgng giao dich cin xét trong thuit toan EFIM va vi vy,
lam giam thoi gian khai pha HUIL. M§t thuit toan cai tién tir EFIM (IEFIM - Improve EFficient high-utility Itemset
Mining) dua trén P-set cling dugc daé nghi. Két qua thwe nghiém cho thfly, thuit toan IEFIM lam gidam dang ké sb
lwong giao dich cin xét va thoi gian thwc thi trén cac CSDL thura.

Tir khoa: Khai pha dir li¢u, khai pha tdp hitu ich cao, tia wng vién.

Chi s6 phén loai: 1.2

Khai phé tap phd bién (FIM - Frequent Itemset Mining)
dugc Agrawal gioi thi€u vao nam 1993 khi phan tich mé
hinh dir liéu siéu thi [1], lam co so dé mo rong thanh céc bai
toan khac trong linh vyc khai pha dit ligu.

Trong cac nghién ciru vé thi truong, FIM trong CSDL
giao dich chinh 13 tim céc tap (itemset) thuong xuyén xuat
hién trong cac giao dich. Cac thuat toan khai pha tap phd
bién thuong ap dung tinh chét bao déng giam (downward
closure property) [2] dé tang kha nang tia cac tap ung vién
thira. Cu thé, néu c6 mot tap khong phd bién X thi thuat toan
khong xét cac tap tng vién chura tap X, nghia la voi mot bo
dir liéu chira n phﬁn tr va X chira k phﬁn tlr, thuat toan sé
khéng xét 209 - 2 tap c6 chira X.

Tuy nhién, tdp phd bién chi quan tim dén viéc c6 mua
hay khong mua cac mit hang ma khong quan tdm dén loi
nhuén thu dwoc dbi véi timg mit hang. Vi vdy, bai toan
khai pha tap hitu ich cao dugc dit ra. Ching ta xét vi du
nhu ¢ hinh 1 v& dit lidu ban hang [3] dé hiéu rd hon vé bai
toan khai pha tap phd bién va bai toan khai pha HUL Trong
do, bang (lA) la bang chtra gia tri 191 nhuan trén tiing don
vi san pham (item) va bang (1B) chtra thong tin tung giao
dich v&i timg san pham twong tmg véi sb luong ban dugc
trong giao dich d6. Vi khai pha tap pho bién khong quan

"Tac gia lién hé: Email: bayvodinh@gmail.com
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Item a b c d e g Tid Giao dich S6 lrong
Utility 1 2 1 5 4 3 1 T1 {b,c.d.g} {1,2,1,1}
(A) Bang lgi nhuan. T2 {a,b,c.d,e} {4,1,3,1,1}

T3 {a,c,d} {4,2,1}

T4 {a,b.d.e} {5,2,1,2}

TS {a,b,c,f} {3.4,1,2}

(B) Bang giao dich.

Hinh 1. Dii liéu ban hang.

tam dén bang (1A) va s lugng ¢ bang (1B), nhung tap phd
bién chua chic la tap co gia tri hitu ich cao. Cu thé, do phé
bién ctia {bc} 1a 3, hitu ich 1a 18, trong khi {de} co gia tri
lan luot 1 2 va 22.

Tuong tu nhu tap phé bién, mot tap 1a HUI néu gia tri
hiru ich (chéng han nhu lgi nhuan thu duogc khi ban itemset
trong tat ca cac giao dich) phai dat ngudng tdi thiéu cho
trudc. Vai tap hitu ich cao, tinh chat bao dong giam khong
con phu hop, cu thé: Cac tap {a}, {ab}, {abc} c6 d6 phd
bién lan luot 1a 4, 3, 2 (thoa min tinh chat bao déng giam)
nhung gia tri hiru ich 1a 16, 26, 21. Néu ldy ngudng 12 20 thi
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Efficient solution
for mining High Utility Itemsets
by reverse projection P-set

Dinh Bay Vo', Tan Phuc Nguyen?
!Faculty of Information Technology, Ho Chi Minh City University of Technology
Foreign Languages and Informatics Center, Khanh Hoa University
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Abstract:

Mining frequent itemsets just focuses on mining items
which have the same importance (e.g., unit profit) and
may not appear more than once in each transaction.
On the contrary, mining High Utility Itemsets (HUIs)
considers items which have different unit profits and may
have non-binary purchase quantities in transactions.
Basically, mining HUIs is to find the items that produce
a higher profit than those bought frequently. There
have been many algorithms developed for mining
HUIs, among which EFIM is the latest algorithm which
applies several techniques to improve the runtime
and the search space. However, the cost of EFIM for
scanning transactions to determine candidate relevance
is high, which reduces the efficiency of the algorithm,
especially on sparse databases. In this paper, the authors
developed a P-set structure and proposed an improved
algorithm of EFIM to reduce the number of transaction
scans and thereby reduce the mining time. Experimental
results showed that the improved algorithm reduced
significantly the number of transaction scans and the
mining time, especially on sparse databases.

Keywords: Data mining, high utility itemset mining,
pruning candidates.

Classification number: 1.2

ta chon {ab}, {abc} va loai {a}, con néu lay ngudng la 22
thi chi mdi {ab} dwgc chon. Vi vy, cac phuong phap khai
pha tap phd bién khong thé ap dung vao khai pha tap hitu
ich cao.

Tir khi bai toan dugc phat biéu vao nim 2004 [4] dén nay,
da co nhiéu thuat toan khai phé tap hiru ich cao dwoc phat
trién nham nang cao hiéu qua khai phd: UMining (2004)
[4], UMining-H (2006) [5], Two-Phase (2005) [6], IHUP
(2009) [7], TWU-Mining (2009) [8], UP-Growth (2010)
[9], DTWU-Mining (2011) [10], EFIM (2015) [11] va mét
s& hudng phat trién khac cta tap hitu ich cao, dién hinh
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nhu khai phd tap dong c6 CHUD (2011) [12], AprioriCH,
AprioriHC-D (2015) [13]; khai pha Top-k HUI c¢6 TKU
(2012) [14], TKO (2016) [15]; khai pha HUI trén ludng dir
liéu c6 THUI-Mine (2008) [16], GUIDE (2012) [17], hay
khai pha HUI trén di liéu khong chic chén [18].

Trong s6 cac thuat toan khai pha tap hitu ich cao, EFIM
dugc xem la thuat toan nhanh nhat v6i nhiu giai phap dé
cai thién khong gian tim kiém va thoi gian nhu ky thuat
chiéu trén CSDL (Database Projection), tron cic giao dich
(Transaction Merging) va tinh lai bién cén trén. Mac du cai
thién dang ké vé thoi gian khai pha va b nhé s dung so
v6i cac thuat toan truoc do (UP-Growth, HUI-Miner [3],
UP-Growth [19], HUP-Miner [20]) nhung EFIM van quét
thira giao dich din dén: Tim kiém vi tri tap Gmg vién trong
giao dich chua hiéu qua; tang thoi gian tao vung di licu
dé mo rong ung vién; duyét qua ca nhiing giao dich khong
chira g vién dé tinh gia tri hitu ich cta tap ung vién; hiéu
qué vé toc d6 tim kiém tap hiru ich khong cao do thuét toan
thuc hién déng thoi 3 cong viée voi mdi giao dich, ké ca
giao dich khong chira ing vién (tim kiém vi tri ung vién,
thuc hién phép chiéu tng vién trén giao dich va tinh do hitu
ich tng vién).

Duya trén cic nhan xét trén, bai bao c6 mot sé dong gop
nhu sau: i) D& xuit cdu tric P-set v6i muc dich han ché sb
giao dich tham gia truc tiép vao qua trinh khai pha tap hiru
ich cao; ii) P& xudt phuong phap chiéu nguoc trén P-set
giita tap Gmg vién va ving dir liéu dang xét nham han ché
s6 giao dich tham gia thuc hién phép chiéu tao ving dir liéu
moi cho viéc md rong tap tng vién va tinh gid tri hitu ich
tap tng vién; iii) Dé xut thuat toan IEFIM, cai tién tir thuat
toan EFIM duya trén P-set va phuong phap chiéu nguoc.

Cac nghién cuu lién quan

Bai toan khai pha tap hitu ich cao do Yao va Hamilton
dua ra vao nam 2004 [4]. Cac tac gia ciing dé xuat thuét
toan UMining dya vao chan trén (upper bound) ctia d§ hiru
ich dé khai pha HUI. Sau d6 thém thuat toan UMining-H,
mot dang heuristic cia UMining do thay ddi cach tinh chin
trén d6 hitu ich dé tia tmg vién. Ca UMining va UMining-H
déu c6 kha nang tia nhdm cac tap HUIL Nam 2005, Liu
va cac déng su dé xuit mot chan trén méi co tén 1a TWU
(Transaction Weighted Utilization) dung cho khai pha HUI
[6]. TWU ctia cac itemset thoa tinh chat bao dong giam nén
c6 thé dua vao d6 dé tia Gmg vién. Vi vay, cac tac gia dé xuat
thuat toan Two-Phase dua trén TWU dé tia ung vién. Two-
Phase dugc chia lam hai giai doan bao gom: (1) Khai pha tat
ca cac itemset c6 TWU 16n hon hay bang minutil (1a ngudng
t6i thiéu do nguoi sir dung dua vao); (2) Tir tip cac itemset
¢6 TWU thoa méan minutil, Two-Phase quét CSDL dé tinh
d6 hitu ich cua tung itemset va loc ra cac itemset c6 d¢ hitu
ich thoa man minutil. Do Two-Phase tén kha nhiéu lan quét



CSDL va sinh nhiéu ting vién trong phase 1 nén khong higu
qua trén cac CSDL lon.

Sau Two-Phase, hau hét cac thuat toan déu van dung
phuong phap tia dua trén TWU va 4p dung nhing chién
luoc riéng dé nang cao hiéu qua tia ing vién. TWU-Mining
va DTWU-Mining cia Le va cac ddng su van dung, phat
trién c4u triic IT-Tree cia Zaki [21] thanh cau trac WIT-Tree
[8] dé giam s lan duyét CSDL. Cung van dung FP-Growth
[22], IHUP ctia Ahmed va cac déng su dé xuét, tao ung
vién trén IHUP-Tree [7], con UP-Growth va UP-Growth+
cua Tseng va cac déng su thi thuyc hién tao ung vién trén
UP-Tree [9] bén canh céc chién luge bo tro: Giam do hitu
ich cua tap khong trién vong trén UP-Tree toan cuc (DGU
- Discarding Global Unpromising item), giam d¢ hiru ich
cua nut trén UP-Tree toan cyc (DGN - Discarding Global
Node utilities), loai bo tdp khong trién vong cuc bd (DLU -
Discarding Local Unpromising item), giam d¢ hitu ich cua
nut trén UP-Tree cuc bd (DLN - Decreasing Local Node
utilities), giam do¢ hitu ich cua tap khong trién vong cuc bd
trén UP-Tree cuc by (DNU - Discarding local unpromising
items and their estimated Node Utilities) va giam d¢ hitu
ich cta nat khong trién vong cuc b trong UP-Tree cuc bd
(DNN - Decreasing local Node utilities for the nodes of
local UP-Tree). Sau khi tao danh sach tng vién IHUP, UP-
Growth va UP-Growth+ déu quét lai CSDL dé tinh gia tri
htru ich va xem xét viéc ing vién c6 phai la tap hitu ich cao
hay khong.

V61 HUI-Miner cua Liu va Qu di theo hudng méi, chi
duyét CSDL mot lan va luu vao ciu tric do nhom dé xuét
Utility-list [3], khai pha va tia img vién trén cau triic do.
Tuy nhién, s6 lwong Utility-list do HUI-Miner tao ra kha
nhiéu nén Fournier-Viger va cac dong sy dé xudt thuat toan
FHM (2014) [23] va chu tric EUCS (Estimated Utility
Co-occurrence Structure) [23] voi phuong an tia EUCP
(Estimated Utility Co-occurrence Pruning) [23] dé han ché
viéc tao Utility-list nhim tang tde do thuat toan. Cung muc
dich v6i FHM, HUP-Miner [20] cua Krishnamoorthy ap
dung thém 2 chién lugc tia theo phan ving (PA - PArtitioned
utility) [20] va tia trudc (LA - LookAhead utility) [20] bén
canh chién lugc tia theo Utility-list.

MG&i thuét toan déu phat huy hiéu qua chién lugc tia ing
vién ctia minh va day nhanh toc d6 tim kiém tap hitu ich
cao. Tuy nhién, trong qua trinh khai pha, cac thuét toan van
quét cac giao dich rong va chua c6 phuong an xir 1y cac
dong dir liéu twong ddng véi nhau (gidng cac phan tir xuat
hién trong giao dich va chi khac sé luong). Vi vy, EFIM
da dé xuat 3 chién lugc: Chiéu trén CSDL (HDP - High
utility Database Projection) [11] dé tim kiém cac phén tring
nhau; chién luge tron céc giao dich (HTM - High utility
Transaction Merging) [11] dé giam khong gian tim kiém
va cac phuong phap tia bang cac chan trén theo gia tri hitu
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ich cuc b (Local utility) [11] va gia tri hitu ich trén nhanh
phu (Sub-tree utility) [11] dé€ loai cac tap Gng vién khong
mong doi.

Thuat toan IEFIM

Cadc khdi niém lién quan

Chol= {i,i,...,i} latap cdc phan tir va CSDL D gém
bang hiru ich (Utility table) va bang giao dich (Transaction
table) nhu hinh 1. Mi phan tir trong / ¢6 gié tri hitu ich nhét
dinh chura trong bang hiru ich. Mot giao dich 7 trong bang
giao dich dwoc xac dinh duy nhat bang tid va chta tap con
ctia 7 c6 lién két v6i s6 luong twong Gmg.

Binh nghia 1: Gia tri hitu ich mé rong ctia phan tir i, ky
hi€u eu(i), 1a nhitng gi4 tri hitu ich cta i trong bang hitu ich
cua D [6].

Binh nghia 2: Gia tri hitu ich noi bo ciia phan tir i trong
giao dich T, ky hiéu iu(i, T), 1a dém gia tri két hop cua phan
tu i thudc T trong bang giao dich cia D [6].

Pinh nghia 3: Gia tri hitu ich cua phan tr i trong giao
dich T, ky hi€u u(7,T), 1a phép nhan gitra iu(i, T) va eu(i) hay
u(i,T) = iu(i,T) x eu(i) [6]. Vidu: eu(a) =1, iu(a,T2) =4 va
u(a,72) = iu(a,T2) x eu(a) =4 x 1 =4.

Dinh nghia 4: Gia tri hitu ich cta tap X trong giao dich T,
ky hiéu u(X,T), 1a tong gi tri hitu ich cta cac phén tir thudc
X co trong giao dich Thay u(X,7) =%, u(iT) [6].

Dinh nghia 5: Gia tri hitu ich cua tép X, ky hiéu u(X), la
téng gia trj hitu ich ciia X trong tit ca giao dich T c6 chira X
trén DB hay u(X) =X wX,7) [6].

TeDrxcT

Pinh nghia 6: Cho truéc ngudng hitu ich téi thiéu
minutil, tap X dugc goi 1a tap hitu ich cao néu gia tri hitu
ich cuia X khong nho hon ngudng hay u(X) > minutil [6]. Vi
du: u({a,b}, T2) =u(a, T2) + u (b, 12) =4 x 1 +1 x 2 =6,
vau({a,b}) = u({a,b}, T2 ) + u({a,b}, T4) + u({a,b}, T5) =
6 + 9 + 11 = 26. Néu minutil = 20 thi {a,b} 1a tap hiru ich
cao, nguoc lai voi minutil = 30 thi {a,b} khong phai 1a tap
hitu ich cao.

Dinh nghia 7: Gia tri hitu ich cta giao dich T, ky hi¢u
tu(T), 1a tong gid trj hiru ich ciia cc phan c6 trong T hay
tu(T) = Z,_,u(i,T) va gia tri hiru ich cua DB la tong gia tri
hitu ich céc giao dich trong DB [6]. Vi du: tu(7T3) = u({a},
73) +u({c}, T3) +u({d}, T3)=4+2+5=11.

Pinh nghia 8: Trong s6 giao dich hiru ich cua tap X, ky
hiéu TWU(X), 14 tong gia tri hitu ich cua tit ca cac giao dich
co chtra X trén DB hay TWU(X) =%, . tu(T) [6]. Vidu:
TWU({e}) = tu(T2) + tu(T4) = 18 + 22 = 40.
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Pinh nghia 9: Goi > 1a phép sap xép thir ty theo TWU
ctia cac phan tir trong /. Gid tri hitu ich con lai ctua X trong
giao dich T, ky hiéu ru(X,T), 1a tong gié tri hiru ich cac phan
tor sau X trong T, hay 1a ru(X,7) =%, u(i,T) [3]. Vi
du: ru({a},T3) = u({c), T3) + u({d}, 73) =1+ 5=6.

Dinh nghia 10: Cho tap céc phﬁn tor 1 duoc xép thir tu
theo >, va tap X, tap cac phan tir md rong ctia X duoc dinh
nghia nhu sau £ (X) = {z|z e In Z= XVX € X} [11].

Pinh nghia 11: Cho giao dich T va tap X, phép chiéu ciia
tap X trén giao dich T duoc xdc dinh 1a 7 = {ilie Tri e
E (X)} [11]. Viduy: cho X = {b}, xét phép thtt ty a = b > ¢
=d=ethiT] =0, T2 = {a}.

Pinh nghia 12: Cho CSDL D va tap X, phép chiéu cia
tap X trén D dugce dinh nghia nhu sau Dy = {Tx| TE D ATy = 0}
[11]. Viduy: cho X = {c}, xétphép thtrtya >b >c =d > e,
Dy = {T1y, T2y , T3y, T5; ) = {{b},{a,b},{a}, {a, b}}.

Pinh nghia 13: Cho tap X, phan tr z € E (X) va gia
tri hitu ich cuc bd cia (Xz) dugc tinh nhu sau /u(X,z)=
Zrowuep[uX, T) +rulX,T)] [11]. Vi du: cho X = {a},
uX,c) = WX, T2) + ru(X,72)) + (X, 73) + ru(X,T3)) +
(wX,T5) + ru(X,T5)) = 18 + 11 + 22 =51.

Tinhchdt1:ChotapX, z € E(X),néulu(X,z) < minutil
thi tit ca cac tap mo rong cia tap X voi z déu khong thé 1a
tap hitu ich cao [11].

Pinh nghia 14: Cho tdp X va phan tor z€E(X),
gia tri hu ich trén nhanh phu z va tip X Ia

su(X,z) = ET:.(_); U{z}jj[u (X, 7) +ulzT) + Ez‘ET/\z'EE(XU{z}j u(i,T)]

[11]. Viduy, cho X = {a}, su(X,c) = (u({a},T2) + u({c},T2)+
u({d},T2) +u({e}, 12)) + (u({a},.T3) +u({c},.13)+ u({d},T3))
+ (ula},T5) +u{ct, T5) + u({f},T5)) =16 + 11 + 7= 34,

Tinh chdt 2: Cho tap X va z€ E(X),
su(X, z) < minutil thi tit ca cic tdp mo rong cua tap X voi z
déu khong thé 1a tap hitu ich cao [11].

néu

Pinh nghia 15: Cho tap X, phan tir chinh va phan ti
phu (Primary, Secondary item) duoc dinh nghia nhu sau:
Primary (X) = {z |z € E(X) Asu(X,z) = minutil} va
Secondary (X) = {z |z € E(X) Alu(X,z) = minutil}
[11]. Tiép tuc cac vi du tai dinh nghia 12 va 13, néu xét
minutil =40 thi X = fa} 1 1 phén tir phu, khong phai 13 phan
ttr chinh, nhung v&i minutil = 30 thi X = {a} vira 1a phan tir
chinh vira 14 phan tir phu.

Dinh nghia 16: Cho 2 giao dich T, T, chtra cac phan tur
twong Ung {i,i,,...,1 } va {j .., ). T, va T, dugc goi la
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déng nhét hay T =T, néu théa min cac diéu kién: n = m
vavke[L,n],i=j[11]. Xét tiép vi du & dinh nghia 12,
thi T2x va T5; duoc xem la dong nhit vi ¢6 cung két qua 1a

{a, b}.

Pinh nghia 17: Cho cac giao dich dong nhét
Ir,=Tr,= ..
béang T trongdoVvi €

= Tr, trén D, cac giao dich trén duoc tron lai
Tm; = EI‘.'=1...1rrz fu(i, Ty) [11].
Vidy: Giast T2y va Thy §dinhnghia 121a2 giaodich ddclap,

Ty (i,

thihaigiaodichnaydugcthaybang T2y cogiatrihiruichnoibo
u({al, 72’y ) =iwu({a}, 72y ) + iul{a}, 75, ) =4 +3 =7 va
w({p}), 72"y ) = (b}, 725 ) + iu({b). 75y ) =1+ 4=5.

Pinh nghia 18 (vé phép chiéu két hop trén cdc giao dich
dong nhat): Khi chiéu tap X 1én D, cac giao dich dong nhat
duoc tron bﬁng mot giao dich mdéi, ky hiéu c¢D, [11]. Phép
chiéu két hop phép tron theo vi du ¢ dinh nghia 12 dugc thé
hién trén hinh 2.

Tid  Giaodich  S6lwgng Tid  Giaodich S lwong
71 b 1
I {b} 3} r1, (b} 1
12, {a,b} (41}
’ 1
5, P % 2, {a,b} (7,5}
75, {a,b} {3.4} T3, {a} {4}

(A) Dt liéu day di clia D, v6i X = {c). ~ (B) D@ liéu clia cD, véi X = {c}.

Hinh 2. Minh hoa phép chiéu X = {c} trén CSDL va phép
tron két hgp.

Céiu triic P-set va th udt todn

EFIM tén nhiéu chi phi cho viéc tao phép chiéu trén tap
X trén vung giao dich dang xét dé du toan su trlen vong
cua cac tap mo rong. Vo1 mot tdp X dang xét thi s6 phan
tir cAn mo rong chinh bang luc luong cua tap phan tir phu
Secondary (X).

Xét tdp X' va z € Secondary (X}, va ving dir liéu cD, 1a
cac giao dich can xét khi mé rong phan tir. Xét phép ch1eu 4
lén vung ¢D,, EFIM budc phai quét lai toan bo ¢D, mot lan
nira, trong kh1 ¢6 thé xac dinh duoc ving chiéu nay khi tim
tap phan tir phu Secondary (X).

Dinh nghia 19 (phép chiéu ngwoc cia tip X trén D):
Cho CSDL D va tap X, P-set phép chiéu nguoc cua tap X
trén D duoc xéac dinh nhu sau: P —set (¥) ={T.id|[TEDAX CT}.

Vi dy, xét X={e}, P-set(X) ={T2,T4}.

Pinh nghia 20 (phép chiéu ngwoc mé rong ciia
tdp X véi i trén D): Cho CSDL D va tap X, phép chiéu
ngugc cua tdp X véi [ trén D dugc xac dinh nhu sau:



Pex —set(X,i) ={T".id|T' € cDy Al C T},

Ménh @é 1: Gia tri hiru ich cua tap X khong doi khi ap
dung P-set va Pex-set(X,i) trén D.

Gia st chia CSDL D, theo dinh nghia 5 ta co:
u(X) = ETEDL’\XETH'(X’ T) hay u(x) = ETEDAT.EdEP—sez(Xju(X’ T)
(theo dinh nghia 19). Vi vay, khi &p dung P-set, gié tri hitu
ich cac tap khong thay doi. Ap dung thém dinh nghia 18 va

20, ta chimg minh tuong tu voi Pex-set(X,i). (1
Ngoai ta, theo dinh nghia 12 va 18, ta co:
lcD,|<|D,| <|D| (2)
Ap dung dinh nghia 20, ta c6 |Pex (3)
)

Tu (1) va (4) cho thay hiéu qua cia P-set va Pex-set ty 1&
nghich véi d6 phd bién cua cac tip X va phan tir mé rong /
trén vung dir li¢u twong tmg D hay cD,.

Vi dy, xét X = {e}, P—set(X) {T2,T4}, khi can tinh d¢
hitu ich cia X, ta truc tiép dén T2 va T4 dé tinh thay vi
duyét ca 5 giao dich, va hién nhién hiéu qua khi st dung
P-set({a}) thap hon cia P-set({e}) do {a} xuat hién trong
nhiéu giao dich hon {e}.

Vi viée su dung Pex-set, thuat toan IEFIM thay ddi tai
dong 7 tinh Pex-set(X,i) song song voi su(X, i) va tai dong
3, 5 cua thu tuc Search (hinh 3 va 4).

Thuit toan IEFIM

Input : D: CSDL can khai phd, minutil: Ngudng t5i thiéu
Output: Cac tap hiru ich cao

1.X=0;

2. Duyét D tinh Ju(X, i) cho tat ca i € I;

3. Secondary(X) = {i|i € I A\ lu(X, i) > minutil};

4. Sap xép tang dan Secondary(X) theo gia tri TWU;

5. Duyét D dé xoa cac phan tir i ¢ Secondary(X) ra khoi
cac giao dich va xda cac giao dich rong;

6. Sap xép cac giao dich T tang dan;

7. Duyét D tinh su(Xi) va Pex-set(X,i) cho ting phan tir i
€ Secondary(X);

8. Primary(X) = {i|i € Secondary(X) A su(X, i) > minutil},

9. Search (X, D, Primary(X), Secondary(X), minutil, Pex-
set(X,i)).

Hinh 3. Thuat toan IEFIM.
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Do Pex-set(X,i) 1a tap chira Tid cta phép chiéu D, -ex
nén thyc hién dong thoi véi viée tinh gia tri hitu ich trén
nhénh phu su(X;i) khong lam ting do phuc tap cua thudt
toan. Tuong tu nhu thé v6i dong 5 tai thu tuc Search. Hiéu
qué cua Pex-set(X,i) duoc thé hién 15 tai dong 3 ciia thii tuc
Search, n6 chi xét cac giao dich co fid thudc Pex-set(X,i)
thay vi quét toan bg D, .

Thi tuc Search

Input: X: Tap phan tir dang xét, cD: Cac giao dich dugc
chiéu va tron boi X, Primary(X): Cac phan tir chinh
X, Secondary(X): Cac phan tr mo rong cua X, ngudng
minutil, Pex-set(X,i): Tid cac giao dich dung mé rong X véi
{i}.

Output: Cac tap hitu ich cao mo rong tir x.

1. Foreach item i € P rimary (X) do

2.0=XU {i};

3. Dung Pex-set(X,i) dé duyét D_ dé tinh u(f) va xdy dung
D,; // dung phép tron giao dich;

4. If u(B) > minutil then xuét f;

5. Duyét -D tinh su(f, z), lu(f, z) va P-set-ex(P,z) cho tat
ca z € Secondary(X) sau i;

6. Primary(P) = {z € Secondary(X)|su(f, z) > minutil};

7. Secondary(f) = {z € Secondary(X)|lu(p, z) > minutil},
8. Search (B, D, Primary(p), Secondary(f), minutil,
Pex-set(f,z));

9. End.

Hinh 4. Thi tuc Search ctia IEFIM.

Két qua thuc nghiém va danh gia

Chung t6i cai dat thuat toan IEFIM, tién hanh chay thyc
nghiém so sanh voi thudt toan EFIM va CSDL duogc léy
tu thu vién mé SPMF: An Java Open-Source Data Mining
Library tai dia chi http://www.philippe-fournier-viger.com/
spmf/ [24]. Cac thuat toan dugc thuc hi¢n trén méi truong
Java str dung hé diéu hanh Windows 8.1, 64 bit, RAM 4
GB, CPU Core i3 M350.

Bang 1. Bang mo ta dii liéu thuc nghiém chuan.

Po dai

Loai dir liu  S6 giao dich  S6 phén tir trung binh Panh gia
Accident 340183 468 33,8 Dic
BMS-POS 59601 497 48 Thua

Chess 3196 75 37 Rét dic
Foodmart 67557 129 43 Thua
Kosarak 990002 41270 8,1 Thua
Retail 87943 16465 10,3 Thua
T1014D100K 100000 870 10,1 Thua
T40I10D100K 100000 942 39,6 Thua




s Khoa hoc Tu nhién

Ngoai ra, cac CSDL Retail, T1014D100K, T40I110D100K Chung t61 chay thue nghiém trén cac CSDL néu trén va
dugc phat sinh ngiu nhién tir 1 dén 10 cac gia tri: Do hitu ich | ghi lai thoi gian thuc hién, s6 giao dich duoc quét dé thuc
cua tung phan tir va s6 luong trong timg giao dich, dac diém | hién phép chiéu nham xay dung vung dir liu méi ding mo

cac bg dir liéu thyc nghiém chuan dugc mo ta tai bang 1. rong ung vién va tinh gia tri hitru ich.
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Hinh 5. D thi so sanh s lugng giao dich.
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Tu két qua thuc nghiém duoc thé hién qua céac dd thi so
sanh sb luong giao dich tham gia phép chiéu tao ving dit
lidu d& mo rong tmg vién va tinh gia tri hitu ich cia tap Gmg
vién (hinh 5) ta c6 nhan xét, khi ap dung phuong phap chiéu
nguoc, thuat toan IEFIM giam hén s6 giao dich, giam tur 9
(nhu T40110D100K, hinh 5H) dén 400 lan (nhu Kosarak,
hinh 5E) d6i v¢i loai CSDL duoc danh gia thua, va ty 1& nay
giam dan ddi véi cac loai dir liéu duoc danh gia day va rat
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Hinh 6. Db thi so sanh thoi gian thuc hién.
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day, cu thé véi Accident va Chess (hinh 5A va 5C), s6 luong
giao dich dugc quét giam khong dang ké.

Vé thoi gian thuc hién, thudt toan IEFIM nhanh hon
han EFIM trén CSDL thua, giam thoi gian thyc hién tir 2
(Foodmart, hinh 6D) dén 60 lan (Retail, hinh 6F). Bdi voi
CSDL dic/rat dac nhu Accident, Chess thi thoi gian cai thi¢n
khong dang ké (hinh 6A va 6C).
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Nguyen nhén: Hi¢u qua cta thuat toan IEFIM tép trung
vao vigc giam tong s6 1an cac glao dich dugc quét qua phep
chiéu @ tao vung dit liéu méi phuc vu mé rong ung vién,
nén khi ty 1¢ chénh Iéch nay khong déang ké thi hiéu qua thuat
toan cai tién khong nhiéu. Toc dd thuat toan khong dugc cai
thién nhiéu do viéc giam sb lugng giao dich thura ddi véi
CSDL day va rat day khong dang k€ nhung chi phi tao phép
chiéu ngugc lai téng so voi cdc loai dit liéu khac. Két qua so
sanh v€ so luong giao dich can xét va thoi gian chay thuat
toan thé hién & d6 thi minh hoa ¢ hinh 5 va hinh 6.

Két luan va hudng phat trién

Trong bai bao nay, chung toi da gioi thiéu giai phap
chiéu ngugc P-set dé ting téc do khai phé tap hitu ich cao
bang cach han ché quét cac sé giao dich thira. Bang thyc
nghiém da chirmg minh duoc hiéu qua cia P-set voi dit licu
thua va cling phu hop voi cac moi truong dit liéu kinh doanh
trong thuc té duoc thé hién nhu Foodmart. Vi hidu qua nay,
chung t6i s& tiép tuc nghién ctru dé ap dung vao cac hudng
khai pha khéc tap hitu ich cao nhu khai pha HUI dong, khai
pha Top-k HUL... Ngoai ra, viéc lai ghép nhiéu ky thuat khac
nhau dé ting toc do, giam khong gian tim kiém va khong
gian by nh¢ cling dugc chiing to6i quan tam.

L0I CAM ON

Nghién ctru nay duoc tai trg boi Quy Phat trién Khoa
hoc va Cong ngh¢ Quoc gia (NAFOSTED) trong khudn kho
de tai ma so 102.05-2015.10. Chung t6i xin tran trong cam
on.
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De xuit md hinh khuyen nghl cong tac moi
cho mang dong tac gia dua trén chi so cong tac va twong quan

Pham Minh Chuén'%, Lé Hoang Son’, Trin Pinh Khang?, Lé Thanh Hwong?
'"Truong Pai hoc Su pham Ky thudt Hung Yén
’Truong Dai hoc Bdach khoa Ha Noi
3Truong Dai hoc Khoa hoc Tw nhién, Dai hoc Quoc gia Ha Ngi

Ngay nhén bai 11/9/2017; ngay chuyén phan bién 14/9/2017; ngay nhan phan bién 16/10/2017; ngay chip nhan dang 18/10/2017

Tém tit:

Trong bai bao nay, cac tac gla dé xuit mot md “hinh khuyen nghl cong tdc méi trén mang dong tac gia nhiam hj tro
cac nha nghién ciru trong viéc xdc dinh cac moi cong tac da c6 va tang cwdng quan hé hop tac trong tlro'ng lai. M6
hinh dé xuat dua trén y tlro'ng vé cai tién hé tu van trong mang dong tac gia véi hai chi so cfng tac va tlro'ng quan
nham cai tién hiéu niang khuyen nghi. Chi 56 cdng tac dwgc xay dlrng dua trén lién két gitra cac tac gia va so bai bao
da viét trong qua khir. Chi s0 twong quan duge xac dinh tir viéc phén tich cha aé ndi dung cic bai bao thong qua
phwong phap phén tich chu de LDA. H¢ s€ khuyen nghi kha nang lién két dya trén ngudng ddi véi tirng chi so twong
quan va cyng tac. Hé thong dé xuit dwogc thir nghiém va danh gia trén mang dong tac gia dwoce xay dung tir tip cac
bai bao dugc diang trén tap chi “Biophysical Journal” tir ndm 2006 dén 2017.

Tir khéa: Chi sé cong tdc, chi sé twong quan, hé thong khuyén nghi, mang cpng tic, phén tich chii dé.

Chi s6 phén loai: 1.2

Mé dau

Ngay nay, voi su phat trién cua mang internet da gitip
moi ngudi trén toan thé gidi d& dang két ndi thong qua cac
mang xa hoi nhu Facebook, Twitter..., dong thoi cling lam
bung nd thong tin dugc luu trit trén mang, dn dén nguoi
ding rat kho khan trong viéc tim kiém, lwa chon thong tin
pht hop [1]. Hé khuyén nghi hay hé tu van (Recommender
Systems) [2] 1a mét giai phap trg' giiip nguoi dung ra quyét
dinh Iya chon va tim kiém thong tin phu hop trong thoi gian
ngin. Hé tu van c6 y nghia dic biét quan trong trong bbi
canh cach mang cong nghiép 4.0 khi nhiéu nha (khoa hoc,
doanh nghiép, chlnh pht, nguoi dan) co thé ket noi véi nhau
thong qua mot cong thong tin. Khi d6 hé tu véan dong vai tro
cau noi, giip goi y cho doanh nghiép vé nhing cong ngh¢
16i phi hop vai ddc thi phat trién kinh t& do cac nha khoa
hoc thiét ké, nguoi dan ciing c6 thé tim théy cac sang ché,
¥ tudng dua trén viée danh gia cac san pham phu hop voi
nhu céu thong qua co ché khuyén nghi trong hé tu vén. Trén
mang x3 hoi (chang han trén mang Facebook), h¢ tu van
dugc thé hién 16 rang thong qua viéc khuyén nghi nguoi
dung trong viéc xac dinh nhimg nguoi ban cii hoic két ndi
v6i nhitng ngudi ban mdi mot cach nhanh chong va hiéu
qua. Trong tu vn ban hang truc tuyén (nhu trén Amazone),
hé tu van gitp xac dinh cac mat hang phu hop ddi véi so
thich ngudi dung. Con rat nhidu vi du nira minh hoa tiém
ning tng dung cua hé tu van.

Trong bai bao nay, chung t6i quan tam dén mot tng dung

cu thé ciia hé tu vén trong viéc timra dugc nhdm hodc nhimg
nha khoa hoc phul hgp véi mdi nguoi nghién ciru (hay con

"Tac gia lién hé: Tel: 0983081120, Email: chuanpm@gmail.com
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goi 12 bai toan mang dong tac gia). Mang dong tac gia giup
ich rat nhidu trong cong viéc, hop tac ciing nhu cong bd keét
qua trén nhiing tap chi hoac hdi thao uy tin cua cac nha khoa
hoc. Day 12 bai toan duoc quan tim nhiéu trong nudc va trén
thé gioi trong cong dong khoa hoc noi rleng va giup hd tro
chuyén giao céc tri thire cho cong dong noi chung. Y nghia
cua hé thong khuyen nghi dugc dé xuat nham tao nén tang
cho cac hé thong hd trg ra quyét dinh, giup cac nha khoa hoc
c6 thé dé dang tim kiém nhitng nguoi cdng tac trong khoa
hoc ¢co nhleu diém tuong dong veé cac huong nghién ciru va
tao ra cac moi cong tic moi vé khoa hoc.

Trong nhitng ndm gan day, ngay cang c6 nhiéu nhom tién
hanh nghién ctru vé viée tang cudng chat luong du bao trong
hé khuyén nghi cho mang dong tac gia, c6 thé ké dén nhiing
nghién ctru tiéu biéu nhu cta Yu va cs (2014), Makarov va
¢s (2016)... [1, 3-7]. Nhiing nghién clru nay dat nén mong
cho viéc phat trién cac hé khuyén nghi cong tac trén mang
ddng tac gia v6i muc dich chinh 13 gitip cac nha nghlen cliiu
tang cuong cong tac di c6 va thiét 1ap nhimg moi cong tac
v6i nhitng nha nghién ctru ma chua ting c6 mbi cong tac.
Lopes va cs (2010) [2] da dé xuit mot mo hinh khuyen nghi
cong tac voi hai chi s cong tac va tuong quan dé dua ra
khuyen nghi cho nguoi dung. Lee va cs (2011) [8] nghién
ctru mbi twong ddng gitra cac tic gia thong qua thong tin cia
cac bai bao dugc cong bd boi ho nhu tir khoa dai dién va vi
tri clia tic gia trong bai bao. Phuong phap khuyén nghi dya
trén ndi dung va loc cong tac dya trén moi quan hé trong
mang dong tac gia di dugc dé xudt kém theo chién lugc
lai ghép trong hé khuyén nghi. Xia va cs (2014) [7] dé xuat
phuong phap MVCWalker trong viéc khuyén nghi nhiing
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ngudi cong tac hitu hiéu nhat thong qua trong sb lién két
gilia cac tac gia theo 3 yéu t6: Vi tri cua tac gia trong bai
béo, thoi gian cong tic gan nhét va sb lan cong tac. Ngoai
céc nghién ciru tiéu biéu trén, con nhiéu nghién ctru khac,
tuy nhién phan 16n y tudng chung la dé xuit mo hinh hodc
phuong phép du bao nham lam tang cudng cac mdi cong tac
d3 c6 hoic tao ra cac mdi cong tac moi phu hop nhat.

Trong bai bao nay, ching t6i dé xuit mot mo hinh
khuyen nghi cong tic méi trén mang dong tac gia dua trén
chi s6 cong tac va twong quan. M6 hinh nay 12 cai tién cua
mo hinh trong nghién ctru cua Lopes va cs (2010) [2], cu
thé: 1) P& xuét cach tinh chi sé cong tac méi khong nhiing
dua trén sé bai bao dugc viét chung boi hai tac gia ma con
xem xét dén sb lugng tic gia trong mdi bai bao. Didu nay
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Xuét phat tir dé xuét cua Newman (2001) [5] trong viéc tinh
trong s lién két gilra hai tac gia trong mgt bai bao; 2) Pua
ra phuong phap dé xac dinh hd so ctia moi tac gia dua trén
cac bai bao ma ho da viét théng qua phuong phap phan tich
chu d&, vi du Latent Dirichlet Allocation (LDA) [9] duogc su
dung rat nhidu trong cac linh vyc khai pha dit li¢u, phan 16p
van ban va trich rut thong tin...

Trong mo hinh khuyén nghi méi, chi sé cong tac dugc
x@y dyng dya trén li€n két giira cac tac gia va sd bai bao da
vict trong qué khir. Chi s tuorng quan dugc xac dinh tir vi¢c
phan tich chu dé noi dung cac bai bao thong qua phuong
phap LDA. H¢ s€ khuyen nghi kha nang lién két dua trén
ngudng dbi timg chi s6 twong quan va cong tac. Hé thong
dé xuat duoc thir nghiém va danh gia trén mang dong tac
gia dugc xay dung tr tdp cac bai bao dugc dang trén tap chi
“Biophysical Journal” tir nim 2006 dén 2017.

De xuat hé thong khuyen nghi cong tac trén mang dong
tac gia

Trong mé hinh khuyén nghi dé xuét, chung t6i dua ra
cong thue tinh chi s6 cong tac tong thé (Global Cooperanon)
dya trén loai trong so li€n két [5]. Ngoai ra, d6i voi chi s6
tuong quan tong thé (Global Correlation) ching t6i cung
dé xuat mot cach xac dinh khac iy y tuong tir Chuan va
cs (2017) [3] ap dung trong viéc xay dung cac do do tuong
dong dya trén phuong phap LDA [9]. M6 hinh tong thé cua
hé thong khuyén nghi cong tac trén mang dong tac gia duoc

thé hién trong hinh 1.
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Hinh 1. Mb hinh tdng thé cta hé thong khuyén nghi cong
tac dé xuat.

Trong md hinh khuyén nghi cong tac (hinh 1), qué trinh
thuc hién s& dién ra boi 6 bude chinh, gom: 1) Lya chon
danh sach céc tap chi dé xay dung mang cong tac thuc hién
trong qua trinh khuyén nghi; 2) Lwa chon ra tip cac bai bao
trén cac tap chi da chon tir ngudn dir liéu s6 luu trit thong tin
cua cac bai bao trén mang internet; 3) Xay dung mang cong
tac thong qua cac tac gia dugc lya chon tur tdp cac bai bao
nhan dugc trong bude 2, gdom lién két giira cac tac gia viét
chung bai, s6 bai bao viét chung va ndi dung cac bai bao;
4) Str dung phuong phéap phan tich chii d& LDA [9] dé biéu
dién mdi bai bao dudi dang mot véc to K chiéu; 5) Tao hd
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s0 cho cac tac gia dua trén cong thic (8) (& ph?m sau) dua
trén két qua trong budc 4 dé biéu dién hd so ciia mdi tac gia
1a mot véc to K chiéu, duge xac dinh boi trung binh chung
clia tAp véc to tmg vdi cac bai bao ma mdi tac gia da viét;
6) Tinh toan cac chi s cong tac theo cong thirc (2) va chi
s6 twong quan theo cong thic (7). Lua chon céc tac gia dua
trén hai chi s6 cong tac tong thé va tuong quan tong thé dé
khuyén nghi.

Trong mé hinh ciia Lopes va cs [2], hd so caa mdi tac
gia trong mang cong tac duoc sir dung boi hé théng khuyén
nghi duoc xdy dung dua trén nhiing thong tin c6 sin vé cac
tac gia trong co so dit liéu bai bao va sy phan loai cac bai
bao cua tac gia [10]. Bai bao nay dua trén mot cach thuc
khac dé xay dung hd so cua cac tac gia dwa trén phuong
phap phan tich cha dé [9].

Chi s6 cfng tic tong thé dwa trén trong so lién két

Trong nghién ctru cua Lopes va cs (2010) [2], nhoém tac
gia dd mo hinh hoa mdt mang xa hoi (Social Network - SN)
d6i v6i quan hé cong tac a 1a mot cap: SN_= (N, E), trong d6
N va E tuong tng la tap cac dinh va tdp cac canh c6 hudng.
Mobi mot canh e € E co6 dang <V, 1, w, v>, trong d6 canh co
hudng tu v, dén vt la ky hi¢u kleu cong tac gitra v, va Vi@
1a trong s6 tac dong trén quan hé cong tac t nhan gia tr1 )
trong khoang (0, 1). Khi dé, chi s6 cong tac tong thé (o
duoc tinh theo cong thirc sau:

I—Ca)

‘vjco _ authorsth‘

wtha(vl-Hv_, ) =

()

|vl.auth0r|

Trong d6: ® tuong 1’rng 1a chi s6 cong tac (trong

t-Ca (V*)V)
s tir v—v, la khac voi trong s tir v—>v) |v co_authorship|
1a sb lan ma tac gia v, da cong tac viét bao VOi tac gia v;

|v author| tuong Gng Vorl tong sd bai bio ma tac gia v, da

cong bd.

Ngoaira, néu giatrio, ., (o) cang cao thi cd nghia rang
mirc d6 lién quan (phu hop) gitia v, vOi v, cang nhiéu.

Trong bai bao ndy, ngoai xem xét s6 lugng bai bao ma
hai tac gia da tung cdng tac, chiing t6i con dua trén mot loai
trong s6 dwoc dé xuét trong nghién ctru ciia Newman (2001)
[5] Y nghia cta loai trong sb nay Xuét phat tr mot thyc té
12 mdi lién két gilra hai tac gia trong mot bai bao phu thude
vao sb lugng tac gia trong bai bio do. Nghia 1a néu s6 luong
tac gia trong mot bai bao cang it thi mirc do lién két giira
cac tac gia trong bai bao d6 cang cao va nguoc lai. Khi do,
chi sb cong tac tong thé ma chung t6i dé xuit dugc tinh theo
cong thic sau:
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¥ 1
1 |vjco_authorship| peby 1, —1
a)tiCa(v,Hv]) :5

vauthor| 5 1 @

feP, nf -1

Trong do, P, 1a tap cac bai bao dwoc viét chung boi ca
hai tac gia v, va v P la tap céc bai bao duoc viet boi tac
giav.

Pé minh hoa cho cong thirc (2), chiing t6i xem xét mot
vi du gilia 3 tac gid u, v, z nhu sau: Gia st tap bai bao cua
tac gidu la P ={p, p, p, p, py tuong ung vai s6 lugng
tac giad trong tung bai bdo la {2, 2, 4, 3, 3} va tap cac bai
’ Py Py Dy
va tap cac bai bao dugc viet chung boi hai tac gia u va z 1a
P_={p, p, p,/ Khi do, theo cong thirc (1) ching
ta s€¢ tinh dugc muc do cong tac téng thé 1a
= = 3/5 = 0,6, khi ap dung cong thirc (2)

t-Ca ( v—oz)

bao dugc viét chung boi hai tac gia u, v 1a P =

)

t-Ca (U—z)
thi mirc d6 cong tac tong thé do ching t6i de xuat gitra u va
z; v va z s& dugce tinh nhu biéu thie (3) va (4).

L1 1
21 1

6
=\, = —= —= 3
t_Ca(u-z) 2 1 1 1 1 1 0;3+ 10 0,3 + 20 O, 65 ( )

2-1 2-1 4-1 3-1 3-1 3

: —03+1 —03+40—0575 @)

10
7777+7
2-1 2-1 4-1 3-1 3-1 ]

Két qua tinh dugc theo biéu thirc (3) va (4) cho théy,
muc do cong tac gilia hai tac gia ngoai viéc phu thudc vao
s6 bai bao viét chung thi con phuy thudc vao s lugng tac gia
trong mdi bai bio ma hai tac gia di viét chung. Néu trong
mat bai bao, sb lugng tac gia tham gia cang it thi mic do
lién két giita cac tac gia trong bai bio d6 cang cao va nguoc
lai.

Chi s6 twong quan tong thé dwa trén phén tich chii dé
LDA

Dbi v6i khuyén nghi cong tac, diéu quan trong nim &
viéc xac dinh dugc mbi tuong quan tong thé giira cac tac
gia. Mitc do twong quan tong thé c6 thé duge xac dinh thong
qua muc d9 khac biét trén céc linh vuc nghién ctru. Trong
nghién ctru ciia Lopes va cs [2], nhom tac gia da dé& xuét
cach thire xac dinh muc d6 twong quan tong thé nhu cong
thuc (5).

1n
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ZwRa(vi’xk)XwRa(vj’xk)

k=1

\/i( O, (Vs X, )Zxkil( Ra V/’XA))z

k=1

global_correlation(v,,v;)=

©)

.Trong do, n l.a s0 linh vuc; mRa.( v,,x, ) la trong s6 ng
voi linh vuc nghién ctru x, ma tac gia v, dong gop vao so vai
toan by bai bao cua tac gia v, va dugce tinh theo cong thirc

(6).

research _area _x

‘v author

(6)

Ona (72 X) = |v,author|

Véi |v author

r@S(’ﬂrCh area _x

1a sb bai bao ma tac gid v,
dang trong linh vuc x.

Trong nghién ctru cua Lopes va c¢s (2010) [2], nhém tac
gia xac dinh linh vuc ciia mot bai bao dya trén mot ontology
duogc xdy dyng sin. Diéu nay s& gap kho khan khi sb luong
bai bao 16n, phan bd & nhiéu linh vire khac nhau va vige xay
dung tap mau dé hudn luyén ciing khong d& dang. Trén thuc
té c6 thé cung mot mang nghién ctru duge phan vao cac linh
vuc khac nhau va mét linh vuc nghién ctru ¢6 thé dugc dién
dat voi cac tén khac nhau. Dé giai quyét vin d& nay, ching
toi ap dung phuong phap LDA [9]. LDA da dugc ap dung
nhiéu trong cac linh vyuc khai ph4 dit liéu, phan 16p van ban
va trich rat thong tin... Chung t6i sir dung LDA dé phan tich
mdi bai bao vao K chu dé khac nhau, thong tin ctia mdi bai
bao dugc st dung dé phan tich chu dé bao gdm tén, cac tir
khoa va ndi dung tom tit cua bai bio véi mong mudn xac
dinh dugc linh vuc nghién ciru ciia mdi tac gia thong qua
ndi dung cua cac bai bdo mot cach chinh xéc nhét va ¢ tinh
twong dong cao vé ngir nghia théng qua phuong phap LDA.

Gia st hai tac gid u, v c6 hai tgp baibao la P, = {p ...
P, vaP ={p ... p, }(m nnguyénduong), sau khi phan
tich theo K chu dé, chung ta nhan dugc cac véc to biéu dién
cho timg bai bao trong khong gian K chiéu nhu sau: X =
{ wo X, fvaX =ix .., x n} Khi d6, mtrc d6 twong quan
tong the ma chung toi de xuét duogc tlnh theo cong thue (7).

z (i), (1)
Jil(xua))zxil(xv(i))z

global_correlation(u,v) =

()

Trong do, x, va x, la hai véc to trung binh chung dugc
tinh thong qua tap hai véc to X va X nhu cong thirc (8).

i xuj (l)

xu(i)ZL,ZZI,K )
m
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Khuyén nghi cong tdac

Hé thong khuyén nghi cong tac nham dua ra nhitng goi
¥ gitip nhirng cip ngudi dung (tac gid) c6 thé dua ra quyét
dinh xem c6 nén hay khong nén ting cuong mdi cong tac
nghién cuu dua trén hai chi sO cong tac téng thé va tuong
quan tong thé [2].

Trong md hinh khuyén nghi cong tac dé xuét, chiing t6i
tép trung téng cuong cho nhfrng cap tac gia da tung co lién
két c¢6 chi sb cong tac thap (nho hon mot gia tri ngudng)
nhung lai c6 chi sb tuong quan tong thé cao (16n hon mot
ngudng nao do6). Gia su chung ta co tap cac tac gia da cong
thc v6i tac gia u la P, khi d6 tap cdc tac gid can khuyén nghi
cong tac ting cudng voi tac gia u dugc xac dinh nhu biéu
thic (9) duoi day.

RS(u) = {veP 0

t_Ca(u—v)

<aand global correlation(u,v)> ,B} 9)

Trong do, cac hé'mg sb a, p dugc xac dinh thong qua thuc
nghiém.

Dé minh hoa cho mé hinh khuyén nghi cong tac dé xuat,
chung t6i tién hanh thir nghiém mot mang dong tic gia
duogc xay dung tur tap cac bai bao dugc dang trén tap chi
“Biophysical Journal” [11] tir nim 2006 dén 2017. So di
chung t6i Iya chon tép cac bai bao da dang trén tap chi nay
1a do sb lwong bai bao duoc cong bd trong cac nam tir 2006
dén 2017 da 16n va mdi tac gia dugc ma hoa s€ tranh viée
nham I4n vé tén cac tac gia vi c6 thé hai tac gia cung tén viét
tat thi chua chéc thudc vé cting mét tac gia. Tong s6 bai bao
thu duoc 1a 7.845, tong s tac gia 1a 22.106 va tong sd lién
két 1a 72.186. Tuy nhién, dé danh gia dugc mo hinh khuyén
nghi cong tac da dé xuét, chung t6i xay dung kich ban thuc
nghi¢ém nhu sau:

(1) Xay dung mot don dd thi vo huéng G, bao gém
22.106 dinh (mdi dinh 1a mot tac gia), hai tac gia viét chung
it nhat mot bai bao trong khoang 2006-2017 thi s& c6 mot
canh ndi gitra hai tac gia (dinh) do.

(2) Xac dinh mot thanh phdn lién théng 16n nhat cua do
thi G (tirc mot d6 thi con G~ lién thong 16n nhat cia G).

(3) Lua chon tap cac tac gia chinh 1a tap cac dinh xut
hién trong G’. Va chi luya chon tap cac tac gia co ) lugng
bai bao tir nam 2006 dén 2017 16n hon 4, két qua da lya
chon dugc 615 tac gid thoa man diéu kién c6 sb bai bao 16n
hon 4.

(4) Xay dung tap dir liéu dé kiém chimg mé hinh khuyén

nghi cong tac. Goi T1 = [2006-2011] tap cac nam tir 2006
dén 2011; va T2 = [2012-2017]; chung t61 su dung tép cac
12



bai bao xuat hién trong nhitng nim T1 dé xay dung mo hinh
khuyén nghi cong tic; tdp bai bio xuét hién trong nhiing
nim T2 dé kiém chimg mo hinh khuyén nghi cong tic. Dé
danh gia mic do chinh xac cho mé hinh khuyén nghi cong
tac, ching t6i Iya chon ra tap cac tac gia thoa man diéu
kién trong budc 3 va co cong tac v6i it nhét 14 tac gia trong
nhimg nam T1, dong thoi trong nhitng nim T2 lai tiép tuc
c6 mdi cong tac véi it nhét 4 tac gia da timg cong tac trong
nhitng nam T1. Vi dy, gia st tac gia A trong nhitng nam
T1 ¢6 mbi cong tac voi 14 tac gia {Al, A2, A3, A4, AS,...,
Al4}, va trong nhirg nam T2 lai tiép tuc cong tac voi 4
tac gia {Al, A2, A4, A5} thi tac gia A s€ dugc lua chon dé
danh gid mic d6 chinh x4c ctia mo hinh khuyén nghi cong
tac. Vi cach lua chon nhu vay, chung toi da lya chon duoc
65/615 tac gia dung dé danh gia mo hinh.

(5) Tong s bai bao trong nhitng nim T1 13 4.856, nhiing
bai bao nay sé duoc sir dung dé phan tich theo K (trong bai
bao nay chiing t6i chon K = 50) chu dé (LDA [9]), lam co
s& cho viée xdy dung hd so tic gia va tinh toan chi sé twong
quan tong thé.

Chting t6i st dung ti€u chi danh gia do bao phu (Recall),
dd chinh xac (Precision) va F1-measure duogc xac dinh boi
cac cong thuce tir (10) dén (12) dé danh gid md hinh khuyén
nghi cong tac.

Recall = ﬂ (10)
|TP|+|FN|

TP

Precision = L (11)

|P|+|FP|

* * Tod

Fl-measure — 2*Recall Pre.c?swn (12)
Recall+Precision

Trong d6, TP 1a tap tac gia dugc khuyén nghi cong tac
tang cuong la dung; FN 1a tap cac tac gid cong tac ting
cuong nhung khong dugc khuyén nghi cong tac; FP 1a tap
cac tac gia duoc khuyén nghi cong tic ting cudng nhung
khong dung.

Chung t6i tién hanh thuc nghiém véi hai truong hop,
gdém: 1) Str dung chi sé cong tac tong thé do nhom tac gia
Lopes va cs [2] dd d& xuit trong biéu thic (1); 2) Str dung
chi sb cong tac téng thé do chiing t6i dé xuat trong biéu thirc

Q).

D6i vai chi s6 tuong quan tong thé sir dung theo cong
thirc (7) do chiing t6i dé xut. Do khong c6 du dit liéu mau
dé xay dung mot ontology vé cac linh vuc nhu nhém tac gia
Lopes va cs [2] di thyc hién, nén chung t6i khong thé thuc
nghiém theo chi sé tuong quan tong thé trong biéu thirc (5).
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Twong tmg voi cac gid tri coa p

e

Hinh 2. Két qua trung binh chung ctia F1-measure doi véi
cac gia tri ngudng a va B thuc nghiém trong truong hgp
chi s6 cong tac tinh theo céng thic (1).

0,355
0,35 —8—alpha=0.3

0,345 - —@—alpha=0.31
T ] " —a—alpha32
i lpia=0,33
—#—alpha=0,34
——alpha=033
——alpha=0 36
———alpha—0.37
alpha=0,38
—o—slpha=0 39
alpha=0 4

—

Hinh 3. Két qua trung binh chung ctia F1-measure doi véi
cac gia tri nguéng a va f thuc nghiém trong truong hgp
chi so cong tac tinh theo cong thic (2).

Pé xac dinh duoc gia tri cia a va B, chung toi da tién
hanh thuc nghiém voi cac gié tri khac nhau cua o = {0,3,
0,31,...,0,4} vap=1{0,4,0,41,..., 0,5}, Kkét qua F1-measure
trung binh chung clia 65 tac gia dugc biéu dién trong hinh
2 va hinh 3 tuwong Gng voi hai truong hop thuc nghiém.
Quan sat hinh 2 va hinh 3 chtng ta nhan thiy, gia tri trung
binh chung F1-measure trong ca hai trudng hop déu dat gia
tri cao khi a = 0,4 va B > 0,45, va Fl-measure trung binh
dat 16n nhét khi o = 0,4 va p = 0,47, cac gia tri a, P toi vu
nhén dugc Umg voi gia tri Fl-measure 16n nhét thong qua
chay thyc nghiém lan luot véi cac gia tri cia a, B trong
khoang (0, 1). Hinh 4 cho biét gia tri trung binh ctia Recall,
Precision va F1-measure trong ca hai truong hop tng véi a,
B t&i wu. Cac gid tri trung binh cua Recall, Precision va F1-
measure trong truong hop thir 2 (su dung cong thuce (2) chi
s6 cong tac toan phan do chung t6i dé xuét) déu nhinh hon
so v6i trudng hop 1, cu thé Precision dat 0,225309 so véi
0,218866 va F1-measure 0,352285 so voi 0,344331, ngoai
ra d6i voi gia tri Recall trong ca hai trudng hop déu kha cao
va xap xi nhau 0,922564 va 0,921026. Tuy két qua cai thién
chwa nhiéu nhung c6 thé thiy viéc ap dung tinh chi s cong
tac tong thé theo cong thirc (2) ciing da lam cho gia tri ciia
chi s nay min hon (phan tdch hon), gitp viéc lya chon cac
g cir vién khuyén nghi cong tac thém chinh xac hon.
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m Chi sdcéng tac
theo cang thire (1)

Gia tri chi ¢6 dinh gis

W Chi 58 céng tac
theo cong thirc (2)

Precision Fl-measure

Cic chi si dinh gid
Hinh 4. Két qua trung binh chung cta Recall, Precision va
F1-measure trong ca hai truong hgp.

Recall

Dé so sanh mot cach chi tiét hon gia tri cua chi s6 Fl1-
measure ddi voi ting tac gia duoc thuc hién khuyén nghi
cong tac khi 4p dung chi sb cong tac theo cong thirc (1) va
(2), chung t6i da liét ké gid tri Fl-measure cia nhitng tac
gia co su khac biét khi ap dung chi s cong tac tong thé theo
cong thirc (1) va (2) trong bang 1. Cu thé, c6 18/65 tac gia
Kkét qua F1-measure nhan dugc cé su khac biét, trong do6 ddi
v6i chi s& cong tac theo cong thie (2) ¢6 15 tac gia nhan
dugc gia tri F1-measure cao hon so véi cong thic (1) va céd
3 tac gia nhan duoc gia tri F1-measure thip hon so véi cong
thire (1). Vé ty 1& phan tram cai thién, di v6i cong thire (2)
ty 1¢ cai thién thap nhat 1a 3,57% va cao nhét 14 42,86%. Tuy
nhién, ba tdc gia c6 gid tri F1-measure g véi cong thirc
(2) thip hon cong thirc (1) 1an luot chiém ty 18 thap hon 1a
5,25,93 va 18,18%.

Bang 1. So sanh gia tri chi s6 F1-measure gitia chi s6 cong
tac theo cdng thic (1) va (2) dng véi tung tac gia dugc
khuyén nghi.

Mikc d§ cai thién

B té:c}gﬁ th(il;lcison?;.%i::a(cl) thcel(:lcs(‘)oncgg;%iza(cZ) cita cdng thire (2)
5o v6i (1) (%)

1 2 0,421053 0,47619 13,10%
2 7 0,344828 0357143 3,57%
3 16 0,333333 0,363636 9,09%
4 23 0,4 0,47619 19,05%
5 25 0,1 0,142857 42,86%
6 27 0,157895 0,15 -5,00%
7 31 0,705882 0,736842 439%
8 34 0,266667 0,352941 32,35%
9 36 0,285714 0,333333 16,67%
10 41 0,416667 0,434783 435%
11 43 0,296296 0,344828 16,38%
12 49 03 0,22222 25,93%
13 50 0,105263 0,117647 11,76%
14 54 0,416667 0,434783 435%
15 55 0,428571 0,5 16,67%
16 56 0,428571 0,5 16,67%
17 63 0,333333 0,375 12,50%
18 64 0,333333 0272727 -18,18%
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Trong bai bao nay, ching toi da dé xuat mot mo hinh
khuyén nghi cong tac méi cho mang ddng tac gia, nham trg
gitip cac nha nghién ctru c6 co s¢ dé quyét dinh xem moi
cong tic nao can ting cudng hon nira. M6 hinh méi dua trén
chi s6 cong tac va chi sb tuong quan toan phn nhim ting
cuong hiéu qua cho hé thong khuyén nghi cong tac. Két qua
thyc nghiém trén mang dong tac gia dugc xay dung tir tap
cac bai bao dugc dang trén tap chi “Biophysical Journal” tu
nam 2006 dén 2017 cho thiy, F1-measure d6i voi phuong
phap dé xuét dat gia tri cao khi o = 0,4 va B > 0,45; F1-
measure trung binh dat 16n nhét khi a = 0,4 va B=10,49. Va
gié tri trung binh chung F 1-measure khi ap dung chi s6 cong
tac v6i biéu thirc (2) ma chung toi dé xuat 14 0,35229 so voi
0,34433 khi chi s6 cong tac tinh theo biéu thuc (1).

Tuy nhién, m6 hinh dé xuét con nhidu tiém ning dé phat
trién, ching han viéc tinh toan chi s6 twong quan tong thé co
thé xem xét thém cac yéu t khac nhu: Linh vyc nghién ciru
dang quan tam, dia chi... Do vay, trong thoi gian t61, chiing
t6i s& tiép tuc nghién ctru dé dé xuit dugc mo hinh khuyén
nghi cong tac hop 1y va hiéu qua hon nita dé co thé ap dung
vao thuc té.
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Nghién ciru tong hgp Ni-Doped MIL-53(Fe)
va kha nang hap phu Rhodamine B trong moi truwong nudc

Bach Long Giang, Nguyén Hiru Vinh, Nguyén Duy Trinh*
Vién Ky thudt cong nghé cao NTT, Truong Pai hoc Nguyén Tat Thanh

Ngay nhén bai 21/8/2017; ngay chuyén phan bién 23/8/2017; ngay nhan phan bién 20/9/2017; ngdy chip nhan dang 2/10/2017

Tém tit:

MIL-53(Fe) (Material of Instutute Lav01s1er) va Ni bién tinh MIL- 53(Fe) dwge tong hop thanh cong bing phuong
phap dung nhiét ¢ 150°C trong 3 ngay. Céu triic vat li¢u dwgc danh gia bang cic phwong phap phén tich nhiéu xa tia
X (XRD), kinh hién vi dién tir quét (SEM) va duong dang nhiét hap phu - khir hap phu N, (BET). Ket qua phan tich
XRD cho thay tinh thé MIL- 53(Fe) dugc hinh thanh ¢ ca hai mau bién tinh va khong blen tinh. Ket qué phén tich
SEM chi ra rang, tinh thé miu MIL-53(Fe) bién tinh va khong bién tinh véi Ni ¢6 cau tric khong dong nhét véi sw
¢6 mat ca cac tinh thé hinh luc liang c6 kich thudge 16n va cac tinh thé hinh bat dién kich thuéc nhg, tuy nhién maiu
MIL-53(Fe) bién tinh ¢é thém cac khe nirt trén bé mit. MAu Ni bién tinh MIL-53(Fe) c6 dién tich bé mit rong 1a 274
m?%g, thé tich 18 xop 14 271.10° cm*/g va dwong kinh mao quan trung binh la 13 nm. Miu bién tinh cé kha ning hip
phu Rhodamine B (RhB) 16n hon so véi miu khéng bién tinh do dién tich bé mit riéng va thé tich 16 x6p 16n hon.

Tir khéa: Kha néing hip phu, MIL-53(Fe), Ni bién tinh MIL-53(Fe), Rhodamin B.

Chi sé phén loai: 1.4

Mé dau

Vat liéu tinh thé vi mao quan khung hitu co kim loai
(MOFs) duoc hinh thanh do qua trinh tyr sap xép va lién két
gilia cac cau ndi hiru co (linkers) vé6i cac ion kim loai hodc
cac cum tiéu phan kim loai (metal clusters) [1-3]. Trong vat
liéu MOFs, cac nat kim loai (Cr, Cu, Zn, Al, Ti, V, Fe) va
céc cau ndi hitu co (H,BDC) tao thanh mot hé thong khung
mang khong gian ba chleu lién két voi hau nhur toan bo cac
nguyén tu trén bé mit bén trong, do d6 da tao nén dién tich
bé mit va thé tich mao quan rat 1on. Trong khoang 10 ndm
trd lai day, MOFs dugc xem nhu la mot 16p vét lidu rin mao
quan thé hé méi boi vi ¢6 tiém ning tmg dung rat 16n trong
céc qua trinh hap phu chon loc, phan tach cac hdn hop khi
(CO/CO,), tang trl khi CO, dé giam thiéu tac dong hiéu tmg
nha kmh tang trir H, trong ché tao nhién liéu sach va pin
nhién li¢u, lam vat heu nha cham va dan truyén thudc trong
ché tao duogc pham va diéu tri y hoc, dac biét 1a [am chét xtic
tac chon loc theo kich thude va cdu hinh lap thé trong cac
phan ung hitu co [4-6].

Mot trong nhirng vat ligu MOFs da dugc cac nha khoa
hoc ¢ Versailles (Phap) tim ra va dugc dat tén la MIL-
53(Fe). MIL-53(Fe) duoc téng hop tir ngudn nguyén lidu
Fe** 1a mudi FeCl,.6H,0 két hop voi axit terephtalic trong
moi truong dung m01 la N,N-dimethylformamide (DMF)
v6i ty 16 1:1:280 va duge két tinh & 150°C trong 15 gid [7].
Sau khi két tinh dung nhiét thu duoc tinh thé mau nau vang
c6 cong thirc Fe*(OH).[O,C- CH,-CO,].nH,0. bac tinh dac
biét cua MIL-53(Fe) 1a kh1 tlep xuc voi khong khi am, cac
16 mao quan hap phu ngay 1ap tirc cac phan tir nude, do d6

‘Tac gia lién hé: Email: nguyenduytrinh86@gmail.com
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céu trac cua chang bi thu nho lai xung quanh cac phén tir
nude va kich thude phén tir cua nd giam dang ké (gan 39%).
Ngugc lai, khi dun néng dé loai hét cac phan tir nudce, cau
trac cia ching co6 thé khoi phuc lai nhu ban dau. Ta co thé
hinh dung déc tinh “hit th¢” cia vat liéu nay la do ching
c6 thé co dan dé cd dinh va giai phong cac phan tr nude
gidng nhu sy hit the khong khi ca 14 phdi [8, 9]. bay ciing
1a tr¢ ngai 16n khi st dung MIL-53(Fe) lam vat liéu hap phu
vi b& mit riéng ctia MIL-53 nho hon rat nhiéu so véi cac vat
liéu ho MOFs khac.

Trong nghién ctru ndy, ching toi tién hanh tong hop
MIL-53(Fe) va Ni bién tinh MIL- -53(Fe) bang phuong phép
thuy nhiét va nghién ctru kha néng hép phu ciia cac mau vat
lidu nay. Cac mau tong hop dugc danh gia bang cac phuong
phap XRD, SEM va BET.

Thuc nghiém

MIL-53(Fe) dugc tong hop bang phuong phap thuy
nhiét, theo cong bd ctia Ferey va cs [7]. Cu thé, mét hon hop
cua FeCl,.6H,0, axit terephthalic (TPA) va DMF voi ty 1€
mol 1a 1: 1 280 dugce cho vao trong 6ng teflon kin dét trong
autoclave bang thép khong gi, qua trinh thuy nhiét dugc tién
hanh & 150°C trong 3 ngay. Sau d6, hon hop sau thuy nhiét
dugc lam ngudi dén nhiét do phong va dugc ria nhiéu 1an
v6i nudce cat hai 1an thu duge chét rin c6 mau vang. Bude
tiép theo, chat rin dugc dun hdi luu trong con tuyét dbi &
80°C trong 24 gio, sau do loc ngay hdn hop va rira nhiéu lan
v6i nude cat dé loai bo hét cac chat khong phan tmg ra khoi
hé thong mao quan cta vat lidu. Cudi cing chat ran dugc
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and its adsorption capacity
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Long Giang Bach, Huu Vinh Nguyen, Duy Trinh Nguyen”
NTT Institute of High Technology, Nguyen Tat Thanh University

Received 21 August 2017; accepted 2 October 2017

Abstract:

MIL-53(Fe) and Ni-doped MIL-53(Fe) were successfully
prepared using the solvothermal method at 150°C for
3 days. The as-synthesized samples were characterized
by XRD, SEM, and BET. From XRD results, the fully
crystallized MIL-53(Fe) materials were obtained in
both undoped and doped samples. From SEM images,
MIL-53(Fe) and Ni-doped MIL-53(Fe) were not so
homogeneous with the coexistence of large hexagonal
shaped crystals and small octahedral particles; however,
the Ni-doped MIL-53(Fe) sample also exhibited long
cracks on the surface of crystals. The surface area,
pore volume, and pore width of the Ni-doped MIL-
53(Fe) sample are 274 m*/g, 271.10° cm®/g, and 13 nm,
respectively. Ni-doped MIL-53(Fe) exhibited a very high
adsorption capacity of rhodamine B in aqueous solution
in comparison with the bare MIL-53(Fe) sample due to
larger surface area and higher pore volume.

Keywords: Adsorption capacity, MIL-53(Fe), Ni-doped
MIL-53(Fe), Rhodamin B.

Classification number: 1.4

say kho ¢ 100°C trong 24 gio. Ni- Doped MIL-53(Fe) duge
téng hop theo quy trinh tuong tu v6i quy trinh tong hop
MIL-53(Fe), hon hop ban dau c¢6 thém Ni(NO,),.6H,0 v6i
ty 1¢ mol Ni/Fe 1a 0,3.

CAu trac vat liéu duge xac dinh bang phuong phap pho
nhiéu xa tia X thuc hién trén may D8 Advance Bruke, ong
phét tia Rongen vdi budc song L = 1,5406 A, goc quét
20 thay dbi tir 1 dén 40°. Phuong phap SEM do trén may
JSM 7401F. Phuong phap BET dugc thuc hién trén thiét bi
TriStar 3000 V6.07 A.

Kha niang hip phu ctia cac mau vat lidu di tong hop duoc
danh gia thong qua qué trinh hap phu RhB. RhB duoc lya
chon cho qua trinh hép phu vi n6 la mot chit mau, it bi
anh huong bdi moi truong va bén trong diéu kién thuong
o mot thoi gian dai (pH = 7). Qué trinh thuc nghiém dugc
tién hanh nhu sau: 30 mg vat li¢u va 100 ml RhB néng do
20 mg/l dugc cho vao binh ciu day tron dat trong bé didu
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nhiét giit & 30°C, hdn hop dwoc khudy tron bang khudy tir
v6i tbe do 1a 400 vong/phut, pH cta hdn hop 1a 7. Cx 20
phiit 5 ml dung dich dugc 1y ra, ly tam 1y phan dung dich
sau d6 dugc dua di xac dinh ndng d6 RhB bang méay quang
ph6 UV-Vis Lambda 35 ¢ budc song A = 554 nm. Ngoai ra,
qua trinh thi nghiém dugc thuc hién trong bong t6i, cach ly
khéng cho tiép xtc v6i anh sang.

< L, A
Ket qua va thao luan
Ket quad ddc trung cdu truc vat liéu

Quan sat phd XRD cia mau MIL-53(Fe) va mau Ni bién
tinh MIL-53(Fe) dugc trinh bay ¢ hinh 1 cho thay, ca hai
mau déu xuét hién cac nhom pic ddc trung cua vat liéu MIL-
53(Fe) va trung khop voi phé XRD cua MIL-53(Fe) duoc
cong bd trude day [7, 10-12]. Két qua nay con chi ra ring,
khong c6 sy xudt hién cua cac pic dic trung cho cac oxit clia
Fe va Ni & c4 hai mau.

Ni-doped MIL-53(Fe)

MIL53(Fe)

Ty trong (a.u.)

5 10 45 56 95 a0
2-Theta (Dd)

Hinh 1. Phd XRD ctia MIL-53(Fe) va Ni bién tinh MIL-

53(Fe).

Hinh thai tinh thé cua mau MIL-53(Fe) va mau Ni bién
tinh MIL-53(Fe) duoc thé hién trén hinh 2. Tinh thé MIL-
53(Fe) khong dong nhit v6i sy c6 mit ca cac tinh thé hinh
luc lang co kich thudc 16n va cac tinh thé hinh bat dién kich
thude nho. Tuwong ty, véi mau MIL-53(Fe) bién tinh co su
xuat hién cua céc tinh thé bat dién kich thudc nano va tinh
thé hinh luc ling nhung tinh thé nay c6 thém céc khe nut
trén bé mat.

Hinh 2. Anh SEM clia MIL-53(Fe) va Ni bién tinh MIL-
53(Fe).
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Céu trac mao quan cia vat lidu ciing duoc khang dinh
qua BET. Puong BET cia cac mau di téng hop dugc trinh
bay trén hinh 3. Quan sat hinh 3 ching toi thdy, trong
khoang P/P, 1én (> 0,4), dudng ding nhiét hap phu va giai
hap phu N, cua MIL-53(Fe) c6 xuat hién vong tr¢ dang IV
(theo phan loai cua IUPAC) dac trung cho loai vat liéu mao
quan trung binh [7, 13]. Ciing qua phan tich BET cho thay,
trong khoang P/P  nho (0,0-0,3) lugng N, bi hép phu khong
160, ching to vat licu MIL-53(Fe) c6 bé mat riéng khong
16n. Céc vat lidu MOFs di cong bd thuong c6 dién tich bé
mit rit cao. Nhung theo két qua trén thi MIL-53(Fe) lai c6
bé mat riéng rat thap. Giai thich cho van dé nay, cic nha
nghién ctru cho réng, baoi vi loai vat liéu nay c6 hiéu ung dan
n& khong gian, trong diéu kién cia phuong phap dic trung
héa ly BET lam cho khong gian mao quan cua vat li¢u nay
bi thu nho lai [8, 9, 14]. Hon nira, viéc s dung khi N, trong
phuong phéap dac trung hoa Iy BET cling 1a mdt tré ngai 1on
cho viéc cac phén tir khi nay di qua hé thdng mao quan rat
nhd cua vat li¢u. Mot 1y do nita cling ¢ thé giai thich cho
van dé nay 1a trong qua trinh téng hop, cic chét hoat dong
bé mit, H,-DBC con du chua dugc loai hét & cong doan
loc rtra da che lép mao quan cua vat liéu. Dién tich bé mat
riéng cua MIL-53(Fe) theo BET la 158 m*g, trong khi do
ctia mau Ni-doped MIL-53(Fe) 1a 274 m%g (bang 1). Két
qué nay chi ra rang, viéc bién tinh MIL-53 bang Ni lam ting
dién tich bé mat riéng cua vat li¢u, nguyén nhan cé thé do
Ni di vao céu triic cia MIL-53(Fe) déng vai tro giéng nhu
thanh chéng dd ngan chan hién tugng gian nd khong gian
(mdt trong nhig tinh chit dic trung cua loai vat liéu nay).
Ciing theo bang 1, tuy duong kinh trung binh cua cac 16 x6p
giita hai vat liéu bién tinh va khong bién tinh c6 su khac biét
khong dang ké nhung thé tich mao quan cua mau bién tinh
16n hon gap 5 1an mau khong bién tinh. Diéu nay cho thiy,
mau bién tinh ¢6 kha nang hdp phu 16n hon nhiéu so véi
mau khong bién tinh.

—=— Héap phu
—o— Kh{r hdp phu

Ml

Lugng chat hap phu (cm®/g STP)

Hinh 3. Pudng ding nhiét hap phu cia miu MIL-53(Fe)
bién tinh va khong bién tinh.
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Bang 1. Tinh chat vat ly cia mau MIL-53(Fe) bién tinh va
khéng bién tinh.

Tén mhn Dién tichbé mjt  Thé tich 1§ xbp  Dwong kinh 16 xbp
riéng (m%/g) (10° x cm¥/g) trung binh (nm)
MIL-53(Fe) 158 59 11
Ni-doped MIL-53(Fe) 247 271 13

Két qua dinh gid khd nang hap phu

Hinh 4 trinh bay két qua danh gia kha niang hap phu cia
cac mau vat liéu hip phu. Khi khong c¢6 chét hip phu duogc
sir dung, d6 giam RhB khong thay ddi, chimg t6 RhB bén
trong diéu kién tién hanh thi nghiém hip phuy, tuy nhién, c6
su chénh 1éch nho gitra cac gia tri do, co thé 1a do sai sb cua
may do. Khi sir dung mau MIL-53(Fe) lam chét hap phuy ta
thdy, ndng do chat mau giam khoang 20% sau 30 phut tién
hanh hip phu va gia tri nay dao dong nhe trong sudt 150
phut khudy tron tiép theo. Dbi voi mau MIL-53(Fe) bién
tinh thi ndng d6 giam nhanh, 1én t&i hon 70% chi sau 30
phut trong diéu kién khudy tron & bong toi. Cudi cing, sau
180 phat khudy tron lién tuc, nong d¢ mau bi giam 1én t6i
80%. Két qua nay chi ra ring, mau MIL-53(Fe) bién tinh c6
kha niang hap phu cao hon rat nhiéu (gap 4 1an) mau khong
bién tinh. Két qua nay ciing hoan toan phit hop véi phan tich
& trén, v6i dién tich bé mat riéng 16n hon va thé tich 16 xép
16n hon do 6 ma mau MIL-53(Fe) bién tinh cho kha ning
hap phu cao hon.

——RhB

O 06 MIL-53(Fe)
(&] Ni-doped MIL-53(Fe)
0.4
0.2
0O 30 60 90 120 150 180

Thai gian (Phat)

Hinh 4. P giam d§ mau cta RhB theo thoi gian st dung
céc vat lieu hap phu MIL-53(Fe) bién tinh va khong bién
tinh.

£ ~
Ket luan

D3 tong hop thanh cong Ni bién tinh MIL-53(Fe) va dic
trung ciu trac mau vat lidu tdng hop duoc bang cac phuong
phap XRD, SEM va BET. Két qua chi ra rang, tinh thé mau
MIL-53(Fe) bién tinh va khong bién tinh vi Ni ¢6 cdu tric
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khong dong nhit v6i sy ¢ mit ca cac tinh thé hinh luc ling
¢6 kich thude 16n va céc tinh thé hinh bat dién kich thude
nho, tuy nhién mau MIL-53(Fe) bién tinh c6 thém céac khe
nit trén bé mat. Bén canh do, dién tich bé mat riéng cua
MIL-53(Fe) theo BET la 158 m?g, trong khi d6 ctia mau
Ni-doped MIL-53(Fe) 1a 274 m?¥/g, do d6 mau bién tinh co
kha niang hip phu RhB 16n hon so v&i mau khong bién tinh.
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Tom tit:

Cic hop chit Polycyclic Aromatic Hydrocarbons (PAHs) duwgc biét dén la cac hop chit cé doc tinh lién quan dén
bénh ung thw va di tat bAm sinh & tré so sinh. Trong nghién ciru nay, 24 hop chit PAHs trong 25 miu mé ca dwoc
thu thép tai hd Tay va ho Yén S¢ (Ha N¢i) duogce chlét siéu Am béng hén h0'p dung moi hexane va diclomethane, lam
sach qua cot silica gel va xac dinh bing thiét bi sic ky khi hai chiéu ghep ndi khbi pho thoi gian bay (GCxGC-TOF/
MS). Cac h0’p chit PAHs dwoc phat hién trong tit ca cac miu ca & ca ho Tay va hd Yén Sé. Hiéu sudt thu hoi ddi véi
24 hop chit PAHs trung binh dat 95,6% (dao dong tir 67,29 dén 126%), gi¢i han phat hién va giéi han dinh luwgng
trung binh trong miu c4 twong u’ng 12 0,6 ng/g va 2,06 ng/g. Tong ham lwong trung binh ciia 24 PAHs trong cic miu
ca thu thap tai hé Yén S6' va ho Tay twong wng la 168,04 ng/g (dao dong tir 82,26 dén 268,74 ng/g) va 116,73 ng/g
(dao dong tir 6,93 dén 346,5 ng/g) trong lwong khd. Két qua nghién ciru cho thiy, cic hop chit PAHs trong miu ca

phan b6 khéng dong déu giira cac khu vure nghién ciru.
Tir khéa: Cd, ho Tay, ho Yén S6, PAHs.
Chi s6 phén logi: 1.4

Gidi thiéu

PAHs 1a nhom cac hop chét hitu co gdm hai hay nhiéu
vong hydrocarbon thom lién két v&i nhau (hinh 1) [1].
PAHs thudng ton tai & dang hdn hop, c6 thé gdm hon 100
hop chit khac nhau. O dang tinh khiét, PAHs c6 thé rén,
xuét hién khong mau, mau vang chanh hoac mau xanh nhat.

Naphthalene Phenanthrene

Benz[a]anthracene

Benzola])pyrene Chrysene Benzo[b]fluoranthene

Hinh 1. Cau tao clia mot s6 PAHs.

Mot sb nghién ctru ddnh gia doc tinh cho thiy, PAHs co
nhitng anh hudng xau dén stc khoe trén cac dong vat thi
nghiém. Cac nghién cuu trén dong vat cho théy, chuot bi
phoi nhiém véi 308 ppm PAHs (dic biét 1a benzo[a]pyrene)
trong thyc pham trong 10 ngay gay ra di tit bam sinh. Chudt

"Tac gia lién hé: Tel: 0936577566, Email: lehuutuyen@gmail.com
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ph01 nhiém véi 923 ppm benzo[a]pyrene trong thuc pham
nhiéu thang gy ra cac ton thuong gan va mau [2-4]. Cac
doc tinh nay 13 do tac dong 1én gen thy thé hydrocacbon
thom (aryl hydrocarbon receptor AhR) [5]. P4 c6 mot s6
nghién ciru trén thé giodi tim thiy ham lugng PAHs trong
mau gan va mau cua mot s6 loai ca [6- 8] Mot s6 cong trinh
nghién ctru trén thé giGi cung chi ra rang, su c6 mat cua
hop chat PAHs trong thuc pham nhu rau muong, thit lon,
thit bo, sira va cac san pham hai san [9-11].

PAHs duoc hinh thanh tir nhiéu nguén khac nhau, chu
yéu tir qua trinh d6t chay khong hoan toan cac hop chét hitu
co nhu than d4, dau, g0, rac thai hay cac hop chét hiru co
nhu thude 14 va thit chay [12] va gia ting trong thé ky XX
[13]. PAHs duoc phat tan truc tiép vao khi quyén, & ca dang
khi va dang hat, sy van chuyén trong khong khi cua PAHs
trd thanh chat gy 6 nhidm toan cau [14]. PAHs dugc tim
thy trong moi truong khong khi, nudc va dat, ching xuat
hién trong khong khi va lién két vao phan tir bui nhu cat sa
va tich tu trong nudc, d4t hodc trAm tich.

Tai Ha Noi, mot sb nghién ciru gfin day cho th?iy su cO
mat cua cac hop chit PAHs trong bui tur khi thai cta cac
phuong tién giao thong [15]. PAHs ciing dd duoc tim thiy
trong nude va tram tich cia mot sb séng chay trong thanh
phd nay [9, 16]. Tir day cho thay, cac loai sinh vt sinh sdng
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Abstract:

Polycyclic Aromatic Hydrocarbon (PAHs) has been
known as the compound with toxicity effects related
to skin, lung, bladder, liver and stomach cancers; this
has been proven in laboratory animals. In this study, 24
PAHs in 25 fish samples collected from West lake and
Yen So lake, Hanoi city was extracted by ultrasound
with the hexane and diclomethane mix solvent, cleaned
up through silicagel collumn, and detected using two-
dimensional gas chromatography with time-of-flight
mass spectrometry (GCxGC-TOF/MS). PAHs was
detected in all fish samples collected from West lake
and Yen So lake. The mean recovery performance of 24
PAHs was 95.6% (from 67.29% to 126%), and the limit
of detection (LOD) and limit of quantification (LOQ) in
samples were 0.6 ng/g and 2.06 ng/g, respectively. The
average concentration of PAHs in fish samples collected
from Yen So lake and West lake was 168.04 ng/g (ranging
from 82.26 to 268.74 ng/g) and 116.73 ng/g (ranging from
6.93 to 346.5 ng/g) dry weight, respectively. The results
of this study showed that the accumulation of polycyclic
aromatic hydrocarbons in fish was inhomogeneous in
distribution between these study areas.

Keywords: Fish, PAHs, West lake, Yen So lake.
Classification number: 1.4
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trong moi trudong nude tai khu vuc nay cd nguy co phoi
nhiém cac hop chat PAHs. Tai Viét Nam noi chung va khu
vuc Ha Noi n6i riéng chua cd nghién ctru xac dinh sy ¢6 mat
cua cac hop chit PAHs d6i v6i mau c4 duoc nudi tha, dic
biét trong khu vyc thanh phé. Két qua khao sat hién truong
ctia chung t6i cho thdy, hd Tay va hd Yén S¢ 1a hai hd 16n
nhit thugc khu vuc ndi thanh Ha Noi hién dang duge su
dung dé nuoi tha thily san, mdi nam khai thac hang chuc tan
c4 cung cap cho nguoi dan sir dung trong bita dn hang ngay.
Mot b loai ca phé bién & day la ca chép, ca me, ca troi va ca
16 phi dugc khai thac danh bit quanh nam. Xudt phat tir hién
trang trén, ching t6i tién hanh nghién ciru phan tich va danh
gia sy co mit ciing nhu ham lugng ciia cac hop chit PAHs
trong ca tai cac khu vuc hd Tay va hd Yén S¢ (Ha Noi), st
dung phuong phap chiét siéu am va xac dinh bang thiét bj
sac ky khi hai chidu ghép ndi dau do khdi pho thoi gian bay
(GCxGC-TOF/MS).

Vat liéu va phuong phap
Héa chit, thiét bi

Toan bd hoa chit duge sir dung cho phan tich PAHs déu
thudc loai tinh khiét ding cho phan tich sic ky khi. Dung
moi aceton, n-hexane va diclometane dugc mua tir Merck
(Puc). Hon hop cua 24 hop chit chuan PAHs bao gém
naphthalene (Nap), acenaphthylene (Acy), acenaphthene
(Ace), fluorene (Flu), phenanthrene (Phe), anthracene (Ant),
fluoranthene (Fluh), pyrene (Pyr), benzo[c]phenanthrene
(BcPh), cyclopenta[c,d]pyren (CPP), benzo[a]anthracene
(BaA), chrysene (Chy), benzo[b]fluoranthene (BbF),
benzo[k]fluoranthene (BKF), benzo[j]fluoranthene (BjF),
7,12-dimethylbenzo[a]anthracene (DMBA), benz[a]pyrene

(BaP), benzo[e]pyrene (BeP), 3-methylchloranthrene
(MCA), indeno[l1,2,3-c,d]pyrene (IDP), dibenz[a,h]
anthracene (DBA), benzo [gh,i] perylene (BgP),

dibenzo[a,h]pyrene (DBahP), dibenzo[a,i]pyrene (DPaiP),
dibenzo[a,l]pyrene (DPalP) ndng d¢ 10 pg/ml dwoc mua tir
Phong thi nghiém Wellington (Canada). Hon hop chat chuan
dugce sir dung dé 1ap duong chudn cé ndng do trong khoang
tir 1 dén 200 ng/ml. Hon hop cac chét chuin dong hanh st
dung dé kiém soat chit luong gom naphthalene (Nap-d8),
acenaphthylene (Acy-d8), phenanthrene (Phe-d10),
anthracene (Ant-d10), fluoranthene (Fluh-d10), pyrene
(Pyr-d10), benzo[a]anthracene (BaA-d12), benz[a]pyrene
(BaP-d12), benzo[g,h,i]perylene (BgP-d12), dibenzo[a,i]
pyrene (DPaiP-d14) nong d6 10 pg/ml dugc mua tir Phong
thi nghiém Wellington (Canada). Chrysene (Chy-d12) ndng
do 10 pg/ml ciing dugc mua tir Phong thi nghiém nay va
duogc st dung lam chit ndi chuén cho cac PAHs & trén.

Céc thiét bi chuyén dung ding cho phong thi nghiém nhu
cén phan tich d6 chinh xac 10* (Shimadzu, Nhat Ban), may
dong kho (Alpha 1-4 LD plus, Christ, Ptc), may siéu am
(Transsonic T700H, Elma, Dtic), hé c6 quay chan khong
(R210-Buchi, Buchi, Thuy S§), bd c¢d mau nito (MGS
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2200, Eeyla, Nhat Ban) va h¢ thong thiét bi sac ky khi ghép
ndi khdi phé thoi gian bay GCxGC-TOF/MS (Pegasus 4D,
LECO, My). Ong nghiém thuy tinh chia vach 15 ml, cot
lam sach thay tinh chia vach 30 ml, binh cau thuy tinh 250
ml, lo thuy tinh tiém mAu 1,5 ml, dng dong thuy tinh, bong
thity tinh, pipet thiy tinh va mot s6 dung cu thiy tinh khac.

Lay mau va chudn bi mau

25 c4 thé ca ciia mot sb loai ca nude ngot bao gém ca
chép, mé, troi, 1o phi, tré va ca vang sinh séng ¢ hd Tay
thudc quan Tay H6 va hd Yén So thude quan Hoang Mai,
thanh phé Ha Noi dugc danh bit bang phuong phap kéo
ludi va chon ngau nhién. Ca dugc cho vao thung nhya dung
nude hd noi lay mau, suc khong khi gilr ca song va van
chuyén vé phong thi nghiém. Mau c4 dwoc xac dinh chidu
dai va can nang. Ca duogc chuén bi trude khi xi ly béng
cach tach cac mo, xay nhuyén va dong thé bing may xay
mau (Philips, An Do), sau d6 mau duoc dong kho & nhiét
d6 -50°C trong 48 gid. Mau sau khi chuin bi xong dugc
g6i vao gidy bac di rira bang nude va trang v6i dung moi
axeton, n-hexan. Cac dung cu thi nghiém sau mdi lan st
dung duoc trang rira bang nude deion, aceton va n-hexan
dé tranh nhiém chéo. TAt ca cac miu sau qué trinh chudn
bi duoc cho vao tui dip va bao quan ¢ nhiét d6 -22°C cho
phan tich.
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Hinh 2. Ban do 1dy miu cé trong nghién ciu.

Nhin chung, cac dia diém khu vic 1dy mau phu hop véi
nghién ctru dai dién cho khu vuc khao sat. Ho Tay va hd
Yén S¢ 13 hai khu vuc hd 16n nhit thanh phd Ha Noi. Ho
Tay c6 dién tich hon 500 hecta nam & phia tiy bic trung
tam thanh phé. HO Tay la noi chira nu6e thai khu vue dan
séng xung quanh ho vo1 muc dich str dung 1a méi truong
canh quan, diéu tiét nude mua va nudi ca. Tai day, cac hoat
d6ng nudi ca va khai thac str dung 1am thyc pham cho ngudi
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dan khu vuc Ha Noi dién ra quanh nam. Déi voi hd Yeén
S&, v6i dién tich khoang 173 hecta gdm hé théng 5 hd 16n
thong véi nhau qua céc kénh dao. Nudc thai do thi tur cac
con song Kim Nguu, Sét va Té Lich tir trung tam thanh ph
Ha Noi chay vao hd Yén Sé qua cac dap tran. Mot b phan
nude thai cta séng Kim Nguu duoc xir 1y qua hé thdng nha
méy xir Iy nude thai Yén So d6 ra hd Yén So. Tuy nhién, hé
thong dap tran duoc thiét ké dé khi lugng nudc séng Kim
Nguu dang 1én, nudc s& chay qua dap tran di vao hd ma
khong qua xir . HO Yén S ngoai muc dich diéu hoa lugng
nudce thai con duge nguoi dan st dung nudi ca va ban cho
cac tiéu thuong tai khu vuc chg ca Yén So. Nhu vay, ca hai
khu vye nghién ctru déu 1 nhitng hd 16n chira nudce thai va
14 noi nudi ¢4 lam thyc phdm cho con ngudi nén c6 nguy co
tich lily cac hop chat doc hai phat thai tir nhidu ngudn khac
nhau trong thanh phd va nguy co cao phoi nhiém dén con
nguoi.
Phén tich mdu

Ham luong cac hop chat PAHs trong cic mau ¢4 phan
tich sir dung phuong phap chiét siéu am va do bang thiét b
sac ky khi két noi khoi pho thot gian bay (GCxGC-TOF/
MS) duogc phat trién va t6i wu dwa vao cong bd cia Monret
va Conte, Tap chi Seperation Science, 2002 [17]. Can 2 g
mau ca da dugc dong kho trude d6 bang thiét bi dong kho
& -50°C trong 48 gio. Thém 50 pl hdn hop chét chuan dong
hanh ndng d6 2 pg/ml va thyc hién chiét mau voi 20 ml
dung moi hexan va diclometan (50/50, v/v) bang thiét bi
rung siéu am trong 30 phiit. Mau duogc ¢6 quay chan khong
(R210-Buchi, Buchi, Thuy S¥) vé 3 ml va tiép tuc lam kho
vé 1 ml bang dong thdi khi nito trude khi chuyén sang budc
lam sach. Nhoi ¢t bang silicagel cung voi hdn hop dung
moi hexane/diclometane (50/50, v/v) dé 6n dinh cot, 10
ml hexane/diclometane (50/50, v/v) dugc cho chay qua dé
lam sach cot. Rua giai cac hop chat PAHs bang 30 ml hdn
hop dung méi hexane/diclometane (50/50, v/v). Phan dung
moi rira giai duge ¢d quay chan khong vé 3 ml trude khi
chuyén sang 6ng nghiém thity tinh 15 ml. Thém 50 pl chat
ndi chudn chrysen - d12 va lam khé vé 1 ml bang thoi dong
khi nito, sau d6 dung dich chiét dugc chuyén sang lo thuy
tinh bom mau tu dong GC 1,5 ml.

Céc hop chat PAHs trong mau c4 sau khi xir 1y duoc
do bang thiét bi sic ky khi két ndi khdi phd thoi gian bay
(GCxGC-TOF/MS). 2 ul dich chiét dwoc bom vao hé thong
GCxGC-TOF/MS gdm hé sic ky khi hai chiéu (7890A,
Agilent, My) két ndi voi detecto khdi phd thoi gian bay
(Pegasus 4D, LECO, M¥). 24 hop chat PAHs duoc tach
bang cot tach DBX5 (SGE, Anh), chiéu dai 60 m, duong
kinh 0,25 mm, 16p phu 0,25 pm v6i pha dong 1a khi heli
tinh khiét 99,999%. Téc do dong khi 1,5 ml/phut, chuong
trinh nhiét d6 bat dau véi 60°C giit trong 1 phut, ting dan
dén 200°C trong 15 phut, sau d6 ting 1én 220°C trong 3 phit
va gitr 3 phat, tiép tuc ting 1én 260°C trong 10 phut va gitr
5 phut, sau d6 tang 1én dén 290°C trong 10 phit, giir 3 phut
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va két thiic & 320°C trong 3 phit, giir 15 phit & nhiét d nay.
Céac PAHs dugc quét véi nhiét do nguén ion va giao dién
duogc duy tri twong tng 1a 230°C va 310°C. Céac chat PAHs
duogc ghi nhan boi detector bang cac manh phd dic trung va
thoi gian luu riéng biét. Ty 1¢ khdi lugng dién tich cua ion
dugc xac dinh thong qua phép do thoi gian bay cua ion da
dugc gia tc vi mot dién truong nhd ngudn bin pha ion.
Céc tin hiéu duoc chuyén vao may tinh dé luu trir va xir Iy
bz‘ing phan mém chuyén dung ctia hang san xuit (Chroma
TOF® V3.34, LECO, M¥).

Kiém sodt chit lwong

V6i méi mé thi nghiém 9 mau, ching t6i phan tich dong
thoi 1 mau tring va 1 mau thém 50 pl dung dich chuan 1
ppm. Hiéu suat thu hdi dbi v6i 24 hop chat PAHs trung binh
dat 95,6% (dao dong tir 67,29 dén 126%). Xéac dinh gidi han
phét hién ctia phuong phap (MDL): Lay nong d cao hon gidi
han phat hién trén may (IDL) 10 1an, thém chuén vao nén mau
c4 va thuc hién qua trinh phén tich gidng nhu trén. Giéi han
phat hién (LOD) va giéi han dinh lugng (LOQ) trong cac mau
phan tich tuong tng la 0,03 ng/g va 0,1 ng/g.

Két qua nghién ciiu va thao luan
Ham lwgng cdac hop chit PAHs trong méu cd

Két qua nghién ctru cho thy, cac hop chat PAHs trong
cac mau cé thu thap tai hd Yén So c6 xu hudng cao hon hd
Tay (hinh 3). Cu thé, tong ham luong trung binh céc hop chét
PAHs trong hd Yén So va hd Tay tuong ung 1a 168,04 ng/g
(dao dong tir 82,26 dén 268,74 ng/g) va 116,73 ng/g (dao dong
tir 6,93 dén 346,5 ng/g). Piu nay dwoc giai thich 1a do hd Yén
S& chira nude thai ciia thanh phd Ha Noi tir cac con song To
Lich, Kim Nguu, song Sét va Song Lir; trong khi d6 ho Tay
chi chita nuéc thai sinh hoat tir dan cu va nha hang ven hd.
Tir d6 c6 thé thiy ring, sy tich liy cac hop chat PAHs trong
céc loai ¢4 sinh séng phu thudc vao méi trudng xung quanh.

WH6 Ty MH6VYén S&
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Hinh 3. So sanh tdng ham lugng trung binh cac hgp chat
PAHs trong ca tai ho Tay va hd Yén S6.
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Qua trinh thu thap mau tai khu vic hd Yén So khong thay
cé tré va c4 vang sinh séng. Tuy nhién, dbi chiéu két qua phan
tich PAHs trong céac loai ca chép, ca mé, troi va ré phi cho
thay tong ham lugng trung binh ctia 24 hop chit PAHs trong
ca hd Yén S& cao hon trong hd Tay tir 1,6 dén 7,2 lan (trung
binh 3,13 1an). Cac cong trinh nghién ctru cua Esther Boll va
cong su (2008), Nguyén Thanh Thao va cong su (2016) cling
cho thay sw c6 mat PAHs tai mot s diém trén song Nhug, To
Lich, Lu, Kim Nguu [9, 16]. Theo khéo sat cua chung t6i, cac
song nay déu c6 nhanh chay tran vao hd didu hoa Yén Sé. Do
do, su phoi nhiém PAHs tir méi truong nudce vao cic loai ca
sinh song tai day co nguy co tich iy PAHs nhiéu hon ho Tay
1a khu vuc hd kin véi sy tiép nhan nuée thai chu yéu tir khu
vuc xung quanh.

Két qua nghién ciru cho thay ¢4 nudi tha tai khu vuc HO
T4y va hd Yén So bi 6 nhidm boi 24 hop chit PAHs. Trong
o, su tich liiy cc hop chat PAHs trong cac loai ca khong
ddng déu. Ham luong PAHs cao nhét trong miu ¢4 mé véi
téng ham luong trung binh 1a 183,17 ng/g, tiép theo la ca tré
v6i 174,11 ng/g, cd vang 1a 168,09 ng/g va ca chép la 128,92
ng/g. Cac loai cé trong nghién ctu c6 chira ham luong céac
hop chat PAHs thap hon gdm c4 ro phi 1a 91,05 ng/g, thip
nhat 13 c4 troi voi ham lugng cac hop chat PAHs 1a 90,52
ng/g (bang 1). Két qua nghién ctru chi ra sy tich lity PAHs
tap trung nhiéu & cac loai c4 co kich thudc 16n hon cho thay
su tich lily cac hop chat PAHs ting theo trong luong co thé.
Diéu nay co thé do cac loai ca 1én cAn mot lugng thirc dn 16n
hon va thoi gian sinh séng lau hon sé tiép nhan mot luong
PAHs 16n tir mdi truong sinh sng.

Bang 1. Téng ham lugng trung binh cac hgp chat PAHs
trong ca.

Chiéuddi  Chiéurgng  Khbilwgng  Téng ham lwgng

Loai ca Vi tri trung binh trung binh trung binh PAHSs trung binh
(cm) (cm) ® (ng/g)
Ca chép Hb Tay 38,67 9.83 884 102,67
Ca chép Hb Yeén So 42,67 15,83 1389,67 168.3
Came Hb Tay 47 13,33 1493 138,53
Came Hb Yeén So 43,67 12,5 972,67 227,82
Ca troi Hb Tay 3433 12 897,67 21,93
Ca troi Ho Yeén So 29,67 8 346,33 159,1
Ca 16 phi Hb Tay 21,07 7.5 176,33 56,52
Ca r6 phi Ho Yén So 23 8 218,67 114,07
Catré Hb Tay 4525 16,3 1885 171,85
Ca vang Hb Tay 37,5 14,2 875 168,09

Hién nay chua c6 cac quy dinh vé lugng PAHs trong thuc
pham thit ca nuéi trong va danh bét tir tw nhién. Mot s6 san
phdm dong goi, thit hun khoi va cac san pham tir thit hun khoi,
ca hun khoi va cac san phdm tir c4 hun khéi va mot sb san
phiam khéac duoc quy dinh & mot s6 nude trén thé giéi nhu Uy
ban chau Au EC sb 1881/2006, ctia Brazil RDC s6 281/2003
va Tiéu chuan qubc gia Trung Qudc vé an toan thyc phdm
GB2762-2012. Céc quy dinh ndy tap trung vao benzo[a]
pyrene va tong bdn chit PAHs gom benzo[a]anthracene,
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chrysene, benzo[b]fluoranthene va benzo[a]pyrene. Ket qua
nghién ctru ndy cho thay ndng d6 benzo[a]pyrene va tong bon
chat PAHs trong mau cé4 thu thap tai khu vuc Ha Noi trung
binh tuong ung 1a 0,12 ng/g (dao dong tir dudi gioi han phat
hién - 0,82 ng/g) va 1,24 ng/g (dao dong tir 0,16-2,49 ng/g).

Sw phin bé PAHs trong cd

Két qua nghién ctru cho thdy cac hop chat PAHs phd
bién trong c4 chi yéu 1a naphtalene (trung binh 55,99%),
phenanthrene (trung binh 19,03%), pyren (trung binh 7,12%),
flouranthene (trung binh 6,77%), fluorene (trung binh 6,06%)
(hinh 4).

100

- . DBalP
90 — DBahP
DBghiP
L = BDA

80

o) ® BiF
m BkF
e = BbF
= DmBA
= chy
40
= BaA
m BcPh
30 meyr
= Fluh
20 = ant
Phe
i L
= Ace
mAcy

Chép Tréi R&phi Vang

o

A

Hinh 4. Sy phan bé clia cac hgp chat PAHs trong ca 6 ho
Yén S& va ho Tay.

Mot s nghién ctru khic vé PAHs trong cic mau ca
ciing cho két qua tuong dong v6i nghién ctu nay. Nghién
clru cua Vives va cong sy cho thdy, cac PAHs it vong nhu
phenanthrene, florence & mot lugng cao hon so voi cac PAHs
nhiéu vong hon tich liy trong mau ca [6]. Diéu nay cho thiy
cac PAHs co it vong véi phan tir luong nhé co thé dé dang
xam nhiém vao cac lodi ca sinh séng khu vuc nay.

X a
Ket luan

Cong trinh nghién ctru bude dau khao sat sy co mit cua
24 hop chat PAHs trong mot s6 loai ¢4 thu thap tir ho Tay va
hd Yén So. Nhin chung, két qua cho thay ham lugng cac hop
chat PAHs trong cic mau c4 trung binh 1a 137,26 ng/g (dao
dong tir 6,93 dén 346,5 ng/g). Trong d6, cac PAHs tap trung
chu yéu 0 cac loai ca co kich thudc 16n hon nhu chép, ca mé,
cé tré, cho thiy liéu lugng tich lity PAHs c¢6 chiéu huéng phu
thudc vao lidu luong thirc an tiéu thu cla céac loai ca tai khu
vuyc nghién ctru. Nhin chung, mau ca thu thap tai hd Yén So
¢6 su tich lity cac hop Qhét PAHs cao hon ho Tay, két qua
nay dugc cho rang c¢6 thé co sy 6 nhiém & hd Yén Sé do tap
trung nudc thai tor cac khu vuc song Sét, Lur, Kim Nguu va
T6 Lich cao hon hd Tay. PAHs tich lily trong cac miu ca chi
yéu 1a naphtanene (trung binh 55,99%), phenanthrene (trung
binh 19,03%), pyrene (trung binh 7,12%), flouranthene (trung
binh 6,77%), fluorene (trung binh 6,06%). Nghién ctru nay
cho thiy, can thiét tién hanh mé rong nghién ctru vé hién trang
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6 nhiém ciing nhu su tich lity cua cac hop chit PAHs trong cac
loai ca duwoc nuodi ¢ cac khu vuc khac thuoc dia ban Ha Noi
nai riéng va Viét Nam noi chung.

Nghién ctu nay duogce tai trg boi Truong Dai hoc Khoa
hoc Ty nhién qua dé tai ma s6 TN.16.27 va Pai hoc Quc gia
Ha Noi qua dé tai ma sb QG.16.11. Céc tac gia ciing xin tran
trong cam on su gitp dd cua cac ddng nghiép tai Trung tdm
Nghién ctru Cong nghé Mdi truong va Phat trién Bén vimg
(CETASD) trong qua trinh thyc hién nghién cuu.

TAI LIEU THAM KHAO

[1] A.H. Neilson (1998), “PAHs and Related Compounds”, The Handbook of
Environmental Chemistry, 3(J), pp.1-54.

[2] A. Knafla, K.A. Phillipps, R.W. Brecher, S. Petrovic, and M. Richardson
(2006), “Development of a dermal cancer slope factor for benzo[a]pyrene”,
Regul. Toxicol. Pharmacol., 45(2), pp.159-168.

[3] T. Shimada (2006), “Xenobiotic-metabolizing enzymes involved in
activation and detoxification of carcinogenic polycyclic aromatic hydrocarbons”,
Drug Metab. Pharmacokinet, 21(4), pp.257-276.

[4] Z. Andrysik, et al. (2011), “Activation of the aryl hydrocarbon receptor
is the major toxic mode of action of an organic extract of a reference urban
dust particulate matter mixture: The role of polycyclic aromatic hydrocarbons”,
Mutat. Res. - Fundam. Mol. Mech. Mutagen., 714(1-2), pp.53-62.

[5] M. Machala, J. Vondracek, L. Blaha, M. Ciganek, and J. Neca (2001),
“Aryl hydrocarbon receptor-mediated activity of mutagenic polycyclic aromatic
hydrocarbons determined using in vitro reporter gene assay”, Mutat. Res. -
Genet. Toxicol. Environ. Mutagen., 497(1-2), pp.49-62.

[6] 1. Vives, J.0. Grimalt, P. Fernandez, and B. Rosseland (2004), “Polycyclic
aromatic hydrocarbons in fish from remote and high mountain lakes in Europe
and Greenland”, Sci. Total Environ., 324(1-3), pp.67-77.

[7] K. Mittendorf, et al. (2010), Determination of Polycyclic Aromatic
Hydrocarbons (PAHs) and Aliphatic Hydrocarbons in Fish by GC-MS/MS,
Thermo Sciencetific, Method: 51991.

[8] S. Wretling, A. Eriksson, G.A. Eskhult, and B. Larsson (2010), “Polycyclic
aromatic hydrocarbons (PAHs) in Swedish smoked meat and fish”, J. Food
Compos. Anal., 23(3), pp.264-272.

[9] E.S. Boll, J.H. Christensen, and P.E. Holm (2008), “Quantification and
source identification of polycyclic aromatic hydrocarbons in sediment, soil, and
water spinach from Hanoi, Vietnam?”, J. Environ. Monit., 10(2), pp.261-269.

[10] E.O. Nwaichi and S.A. Ntorgbo (2016), “Assessment of PAHs levels
in some fish and seafood from different coastal waters in the Niger Delta”,
Toxicol. Reports, 3, pp.167-172.

[11]J. Pulkrabova, et al. (2016), “Relationship between atmospheric pollution
in the residential area and concentrations of polycyclic aromatic hydrocarbons
(PAHs) in human breast milk”, Sci. Total Environ., 562, pp.640-647.

[12] K. Howsam, M. Jones (1998), “Sources of PAHs in the environment”,
PAHs and Related Compounds, Springer Verlag, pp.137-174.

[13] S. Fernandez, R. Takahashi, F. Liu, Z. Steward, R. Stein (2000), “The
Drosophila shark tyrosine kinase is required for embryonic dorsal closure”,
Genes Dev., 14, pp.604-614.

[14] D. Mackey and F. Wania (1996), “Tracking the distribution of persistent
organic pollutant”, Environ. Sci. Technol., 30(9), pp.39A-396A.

[15] L.H. Tuyen, et al. (2014), “Aryl hydrocarbon receptor mediated
activities in road dust from a metropolitan area, Hanoi-Vietnam: Contribution
of polycyclic aromatic hydrocarbons (PAHs) and human risk assessment”, Sci.
Total Environ., 491-492, pp.246-254.

[16] N.T. Thao, D.T. Hanh, va N.Q. Trung (2016), “DPéanh gid ham lwgng PCBs,
PAHs, sterol trong nwdc song tai Ha Noi va TP H6 Chi Minh bang phan mém
AIQS-DB tich hgp trén GCMS”, Tap chi Héa hoc, 54(5), tr.555-560.

[17] S. Moret and L.S. Conte (2002), “A rapid method for polycyclic aromatic
hydrocarbon determination in vegetable oils”, J. Sep. Sci., 25, pp.96-100.

23



s Khoa hoc Tu nhién

M4 hinh vén toc séng dia chan (Vp, Vs, Vp/Vs)
khu vuc bac thang thuy dién song Da
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Tom tit:

Trong khudn kho bai bao nay, cac tac gia sir dung phwong phap cit 16p séng dia chan néng tinh toan van tdc song P (Vp),
vén tdc séng S (Vs) va ty s6 Vp/Vs khu vire bic thang thiy dién song Da. Két qua cho thay:

- Van téc song P (Vp) va séng S (Vs) ting dan theo d su: Tir Vp = 5,3-5,9 km/s va Vs = 2,9-3.4 km/s tai 2 km dén Vp =
5,8-6,3 km/s, Vs = 3,4-3,9 km/s tai 15 km. Trong khi d6, tj s6 van téc Vp/Vs bién dong trong giéi han tir 1,64 dén 1,74 va

it thay déi theo do sau.

- Pong dit kich thich viing dip Son La xay ra tai noi cé gia tri ty s6 Vp/Vs = 1,67-1,69, trong pham vi nguéon Muong
La - Bic Yén va mdt doan ngudn song D3, noi lién thong véi hd chira.

- Ngay 20/8/2014 da xay ra tran dong dét kich thich cAp d manh 4,0 tai viing dip Son La. Pay chua phai la cAp dd manh
16m nhét vi theo dw bzo thi nguy co dong dat kich thich 16n nhit tai day c6 thé dat 5,0-5,1.

Tir khéa: Béc thang thiiy di¢n séng Da, dap thity dién Son La, dpng dit kich thich, ty s6 vin toc Vp/Vs, vin téc séng P (Vp),

vin toc song S (Vs).

Chi sé phan logi: 1.5

M6 dau

Luu vyc song Da la noi co biéu hién hoat dong dong dat
manh nhét lanh thd Viét Nam [1]. Tinh dén hét ndm 2016 da
¢6 326 dong dét cép do manh (M, magnitude) trén 3,0 ghi nhan
duoc tai khu vuc nay, trong do: Hai tran dong dat cép d6 manh
M = 6,7-6,8; 36 tran dong dat trude nam 1976 ¢ cap do manh
16n hon 4,0 (cht yéu theo tai liéu lich str va diéu tra trong nhan
dan); 288 tran dong dat xay ra tirnam 1976 dén 2015 (M 16n hon
3,0). Dang chu y 14 tran dong dt tai Tudn Gido nam 1983 co M =
6,7 [1-3]. Trong khi d9, chi tinh riéng trén dong chinh song Pa va
cac nhanh chinh d6 vao song Da da co t6i 6 nha may thuy dién
thudc vao loai 16n nhét Viét Nam dang hoat dong: Hoa Binh,
Son La, Lai Chau, Nam Chién, Ban Chat va Hudi Quang (hinh
1). Chinh vi vdy, van d& nghién ctru dong dat va dong dét kich
thich phuc vu van hanh an toan cac nha may thiy dién tai khu
vire ny 1 cAp thiét va c6 y nghia khoa hoc, nhan vin sau sic.

Nghién ctru md hinh van tdc song dia chén trén co so
tai liéu dong dét: Van toc song doc (hay con goi 1a song P),

‘Tac gia lién hé: Email: cdtrieu@gmail.com
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Hinh 1. Cac nha mdy thiy dién c6 cong suat trén 200
MW khu vuc bac thang thiy dién song Pa.

Cha gidi: 1 - Bap thay dién va ky hiéu tén dap: (1) Hoa Binh, (2) Son La,
(3) Lai Chau, (4) Hudi Quéng, (5) Ban Chat, (6) Nam Chién; 2 - Vung ho;
3 - Thong s6 nha may thiy dién: S& nguyén tru6c phan so (vi du: 2015)
la ndm tich nu6c 1én cao trinh t6i da, s6 nguyén trén gach (vi du: 1200)
la cong sudt hoat dong t6i da clia nha may (MW), s nguyén dudgi gach
ngang (vi du: 137) la chiéu cao (m) dap thiy dién.
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Abstract:

In this paper, the authors had used the seismic
tomography method for determining the P-wave velocity
(Vp), S-wave velocity (Vs), and the Vp/Vs ratio in the Da
River ladder of hydroelectric dams. The study results
have shown that:

- The Vp and Vs are increasing in compliance with the
depth: from Vp =5.3-5.9 km/s and Vs = 2.9-3.4 km/s at
the depth of 2 km to Vp = 5.8-6.3 km/s and Vs = 3.4-3.9
km/s at the depth of 15 km. Meantime, the value of the
Vp/Vs ratio changes in the range from 1.64 to 1.74 and
remains unchanged with the depths.

- The triggered earthquakes in the Son La dam region
occurred in the area where has the value of Vp/Vs ratio
from 1.67 to 1.69, within the scope of the Muong La -
Bac Yen seismic source and the part of Da River source,
where have been connected with the reservoir.

- The triggered earthquake occurred at 20™ August,
2014 in the Son La dam region had the magnitude of 4.0
(M4.0). This earthquake is not the largest one because it
is forecasted that the maximum magnitude of triggered
evident occurrence at this place can reach the value of
5.0-5.1.

Keywords: Da River ladder of hydroelectric dams, P-wave
velocity (Vp), Son La dam, S-wave velocity (Vs), triggered
earthquake, Vp/V’s ratio.

Classification number: 1.5
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Vp; van tdc song ngang (hay con goi 1a song S), Vs va ty sd
Vp/Vs 1a can thiét. N6 phan anh dic trung ciu tric vo trai
dat, moi truong sinh chan va ning cao hiéu qua nghién ctru
du bao dong dat. Két qua nghién ctru mo hinh van téc song
P thach quyén, manti Viét Nam va Dong Nam A da chimng
minh dugc tinh uvu viét trong nghién ciu kién tao va dia
dong luc [4, 5]. Tai khu vuc long hd thuy dién song Tranh
2, phuong phép cét 16p song dia chan nong (xac dinh gia tri
Vp, Vs va Vp/Vs) da dugc ap dung va cho phép du bao khu
vuc ¢b nguy co xay ra dong dat kich thich [6].

Trong khudn kho bai bao nay, cac tac gia tién hanh:

1/ Xac dinh cac gia tri Vp, Vs va ty s6 Vp/Vs toan khu
vuc bac thang thiy dién song Da;

2/ Chi tiét hoa mé hinh van toc song dia chén tai vung
dap thuy dién Son La nham du bao khu vic ¢6 nguy co xay
ra dong dét kich thich.

Pay 1a nhimng két qua mdi nhat dat dwoc cua dé tai
“Nghién cieu thiét ldp mang tram quan trac dong dit va
danh gia dong dat kich thich ho chira trén hé thong bdc
thang thiy dién séng Pa”, ma s6: PTDLCN.27/15. Khu vuc
nghién ctru dugc minh hoa trong hinh 1.

Co sé phuong nn;in luan cia bai toan ngnig‘an cuiu mé
hinh song dia chan dua trén tai liéu dong dat

Trong bai toan nghién ctru mé hinh séng dia chin (hay
con goi 1a cét 16p song dia chin - seismic tomography),
nhitng thong s6 vé thoi gian truyén song dia chan P, S tir
cac tran dong dat ra méi trudng xung quanh duoc sir dung.
Tai céc tram dia chan, sau khi mot tran dong dat xay ra, sau
mot khoang thoi gian thi trén cac bang dia chan cua timg
tram s& xac dinh duogc thoi diém dau tién dén cua cac song
dia chin. Trong nghién ctru ciu trac, ngudi ta quan tim dén
song khdi (séng doc P, song ngang S) [4-9]. Hai loai song
khéi nay truyén xuyén qua long dit, khic xa qua cic moi
truong vt chét khac nhau hodc phan xa tai cac ranh gidi cua
moi trudng trude khi tré lai mat dat. Séng P c6 thé truyén
qua tat ca cic moi truong trong long dat tvong ty nhu song
am, con song S chi co thé truyén qua madi truong ran. Vén
tdc cua song thay ddi theo tinh chat cia moi trudng ma nd
truyén qua, chu yéu phu thudc vao mat do cua vat chit moi
truong. Do do, su thay dbi phwong hay vén tbc truyén song
khéi 12 déu hiéu bét lién tuc cia mat ranh giGi.

Trong phuong phap cat 16p song dia chan, thong qua gia
tri bién thién ctia Vp, Vs va ty s6 Vp/Vs c6 thé nhan dang
duogc dac trung cAu trac khu vuc nghién ctru. Quy trinh tinh
toan mé hinh séng dia chén trai qua 2 budc, tir don gian dén
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phirc tap (tir 1D dén 3D) [1, 6, 8, 9]. Thong s dau vao 1 toa
d6 cac tram ghi dia chin, thoi gian dén cua song P, song S va
mo hinh phéan bé cau triic don gian cta khu vuc theo van toc
truyén song. Quy trinh tinh toan duoc tinh theo cac vong lap
(iteration), khi nao ham téi wu (GF) dat ngudng gia tri sai s
t6i thiéu nao do thi quy trinh dimg lai. Trong qué trinh tinh
toan, vi tri chin tim dong dat ctia ving ngudn ciing dugc
chinh hoa theo gia tri ciia ham t6i wu giira thoi gian truyén
song thuc té va thoi gian theo mé hinh 1y thuyét [6, 8, 9].
Trong phuong phap nay, gia tri sai s6 RMS cua ham tdi uu,
phuong phép tinh t6i vu héa LSQR, thuat toan bending va
quy trinh xoay goc dugc su dung [6, 8, 9].

Chudn héa vi tri chan tiéu dong dat [8, 9]: Vi tri t6i wu
ctia ngudn diém duogc xac dinh bang nhan dinh tai vi tri d6
thoi gian truyén song theo tinh toan c6 gia tri sat nhét voi
thoi gian thyc té dua vao. Tai vong lap thu N, gia tri thoi
gian du dugc tinh theo cong thire:

M;\r—l 1
Z Apsdti;\]ilj
-1 Jj=1
dl‘év =dt;v - T (D

1

Trong d6, M 1a sb diém tit (tai cac diém nay gia tri
thoi gian thoa man diéu kién nho hon hodc bang gia tri
dr"); A, 1a gia tri trong s0, danh gia tri s quan trong trong
bai toan cua song P hoac song S. Khi st dung gia tri song P
dé xac dinh vi tri ngudn thi két qua bai toan chuan xac hon
s0 v6i sir dung gia tri song S. Pi vai song P, tham s ¢o gia
tri gap doi so voi song S. Tai vong ldp dau tién (N=1)
4l =1 ;M = M, Trong d6, 25" 1 thoi gian thyc
quan sat dugc; ti;ef 1a thoi gian truyén séng tinh toan theo
ngudn i va tram j. M 1a tong sb bang ghi song cho ngudn i.

Thudt todn t6i wu LSOR [8, 9]: Gia tri A va b cho trudc,

tim gid trj minb— Ax|

bat gia tri theo h¢ (2), gia tri can duoc xac dinh duge
chuyén hoa bang vector Yy :

X, =V 5
no=b—Ax,, @
b =Be =By,

Khi d6, mat do va gia tri can tinh dugc xac dinh bang

h¢ phuong trinh r, = U Véi muc ti€u || rk" dat gié tri

k+1tk+1'
nho, va do ham U, bi giéi han nén bai toan dan den vigc

lua chon y, dé t6i thiéu héa gid tri ||z, ||. Dén day van dé
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tr thanh tim gié trj thoa man min || B,e, - B, y, ||, day chinh
1a nén tang co ban cua bai toan LSQR. Pé tdi wu hoa quy
trinh tinh todn, ta s dung gia tri co s¢ (factor OR ) cua B,,

c6 dang:
pr B I #
p: | e
V.
Ry fi -
B 181 = - = [} 3
Ul fe) [ W":I pr-1 O E Pr-1 ( )
S L .
1' =

Trong do, O, =
xoay (plane rotations) duoc thiét ké dé loai trir nhiing tiét

Qi1 D012 1a két qua ciia quy trinh

dién nho (subdiagonals) B,, B.... cua B,. Céc vector y, vat,
sau d6 dugc tim tu h¢ phuong trinh (4) c6 dang:

Ry =1
— {0 } “)
[ =
¢k+l

Tuy nhién, y, s€ khong ¢6 thanh phan nao gidng véi Vs
Dong thoi gid tri [R, f,] s& giong v6i [R,, f, ] chi bd sung
thém dong va cdt moi. Pé viéc tinh toan dugc don gian, ta
sadung X, =V,R.'f, =D, f,,v6iD, =[d, d,... d], thong
s6 duoc tim théy dé dang tir hé phuong trinh R/ D] =V . Néu

1 N
7(‘)1: -0,d,, )’xk =x, +4d, va
3

chi c6 vong lap tot nhét duoc gitr lai.

d,=x,=0, ching ta c6 d, =

Thudt todn Bending [8, 9]: Tim kiém duong di ngin
nhéit cho song (thoi gian truyén song 1a ngan nhat). Thuat
toan dugc st dung t6i wu v6i cac mo hinh cu tric dia chit,
mat do truyén song khac nhau. Song dugc wu tién qua cac
16p cau trac thuan loi cho viée truyén song dé mang lai thoi
gian truyén 1a ngan nhat. Biét diém dau va cudi cta qua
trinh truyén song, chung ta chia nho cac budc truyén song
trung gian theo diém chia (quy tic phan chia di tir trung tim
dudng truyén song ra xung quanh) [6].

Quy trinh géc xoay [8, 9]: Dé chinh xac hon trong bai
toan tomography, chiing ta tién hanh quy trinh xoay goc
trong budc tinh toan gia trj tuyén song theo timg duong
truyén. Viéc dau tién 1a xac dinh cac diém nit giao (node)
hay céc khdi (block) c6 séng di qua. Do phuong truyén song
qua lai gitra cac 16p khong xac dinh dugc, ching ta tién
hanh quay céac goc v6i do quay khac nhau, va ldy trung binh
gia tri thoi gian [8, 9].
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Hinh 2. So d6 mang tram dia chan (a) va chan tam déng
dat (b) xay ra ti nam 2010 khu vuc béc thang thiy dién
song Da.

Cha gidi: 1 - Bap thly dién; 2 - Ving ho thay dién; 3(a) - Tram dia chan
clia dé tai lién ho sdong Da (tam gidc mau dd la tram quanh dap Son La,
hoat dong ti ndm 2009 dén nay); 4(a) - Tram dia chan ctia EVN (Vién
Vat ly Dia cau quan ly, hoat dong tii nam 2014); 5(a) - Tram dia chan
quéc gia (hoat dong t ndm 1976); 3(b), 4(b), 5(b), 6(b), 7(b), 8(b), 9(b) -
Chan tam dong dat quan sat dugc t nam 2010 (tr khi thdy dién Son La
tich nudc) va magnitude tuong Gng, Cac dong dat trong long hd Son La
dugc [2, 7] khang dinh 1 dong dat kich thich dua vao hé sd b clia ham
Gutenber-Richter.

Céc méy dia chin chu ky ngin loai L-4C3D (M§) v&i bo
bicn d6i twong tu s6 GEOSTRASOS bat dau hoat dong tur
15/4/2009. May dai rong loai CMG-40 T (Anh) v6i bo ghi
dir lieu SAMTAC-801H (Nhat Ban) dugc bo sung tir nam
2011. Véi h¢ thong mang tram quanh h6 Son La nhu trong
hinh 2(a) ta c¢6 thé ghi nhan dugc dong dat tr M<1,0 trd 1én
[2], va tir 2010 dén nay da c6 trén 500 dong dat dugc ghi
nhan, trong do c6 cac dong dat gan dap (bang 1) duoc su
dung trong nghién clru nay.

Ma hinh Vp va Vs khu vue bic thang thity dién séng Da

Muc dich cua viéc xdy dung mé hinh van tdc song dia
chén cho toan khu vuc bac thang thity dién song Da 1a tim
hiéu so bo dic diém céu tric vo trai dit va nang cao do
chinh xac trong dinh vi toa do chén tdm va chén tiéu dong
dat. Chinh vi vy thong s6 Vp va Vs dugc chu trong dic
biét. S6 liéu va quy trinh tinh nhu sau:

- Thoi diém dén séng P va song S cua 126 tran dong dat
¢6 cap do manh 16n hon 3,0 ghi nhéan duogc tai cac tram dia
chan khu vuc nghién ctru dugc xac dinh.

- Sir dyng phan mém LOTOS [9] trong thiét 1ap mé hinh
Vp, Vs va ty s6 Vp/Vs cho toan khu vuc nghién ctru.

- Ludi chia trong tinh toan Vp, Vs va Vp/Vs 1a 5x5 km.
M5 hinh van téc duge xac dinh tai cac d6 sau: 2 km, 5 km,
7,5 km, 10 km, 12,5 km, 15 km, 17,5 km va 20 km. D¢ sau
nghién ctru dimg & mue 20 km vi cho ring do sau chin tiéu
dong dat khu vyc bac thang thuy dién séng Da dat ti da
khong vuot qua 20 km [2, 7].

TAP CHI
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Hinh 3. Gia tri Vp (a) va Vs (b) tai d¢ sau 2 km khu vuc
bac thang thiy dién song Da.
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Hinh 4. Gia tri Vp (a) va Vs (b) tai do sau 5 km khu vuc
bac thang thiy dién song Da.
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Hinh 5. Gia tri Vp (a) va Vs (b) tai do sau 10 km khu vuc
bac thang thiy dién song Da.

10261028 103 1002 1034 1036 1035 104 1042 1044 1046 1048 105 1052 1054

DipaChiu DL Chlu

Dipin i ol inChit

8 18
Vp (ki) Vs (kms)

diion R

S

oipsonL

oiosanta

1026 1028 103 1032 1034 1036 1038 104 1042 1044 1046 1048 105 1052 1054 1026 1028 163 1032 1034 1036 1038 104 1042 1044 1046 1043 105 1052 1054

(a) (b)

Hinh 6. Gia tri Vp (a) va Vs (b) tai do sau 15 km khu vuc
bac thang thay dién song Da.
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Két qua nghién ctru dugc trinh bay vi du trong cac hinh
tir hinh 3 dén hinh 6. Day 1a cac gia tri Vp va Vs tai cac do
sau 2 km (hinh 3), 5 km (hinh 4), 10 km (hinh 5) va 15 km
(hinh 6). Phan bd van toc song dia chan theo dién va theo
d6 siu cho phép chiing ta hiéu biét vé dic diém ciu trac dia
chat khu vyc nghién ctru. Hon thé nita, mé hinh vén toc nay
phuc vu truc tiép cho nhiém vu dinh vi chin tdm va chin
tiéu dong dat duogc chinh xac hon [1,6].

Trén co s cac két qua xay dung mé hinh Vp, Vs va Vp/
Vs dat duoc trong nghién ctru nday cho phép rit ra mot s6
nhan dinh sau:

1. Tong thé cho ta thay buc tranh van toc Vp va Vs thay
d6i theo chiéu hudng ting dan cung voi do sau nghién ctru.
Vp bién doi trong gidi han tir 5,3-5,9 km/s tai do sau 2 km
dén 5,8-6,3 km/s tai d9 sau 15 km. Tuong ting ta c6 Vs bién
d6i trong gidi han tir 2,9-3,4 km/s tai do sau 2 km dén 3,4-
3,9 km/s tai d0 sau 15 km.

2. Nhin chung, gia tri cyc dai cuia Vp va Vs theo dién
tai cac do sau nho hon 5 km (Vp>5,8; Vs>3,4) 1a tuong dbi
16n. Pac diém nay phan anh sy ton tai kha phd bién ciia cac
thé dia chat xdm nhap dang granit hodc gabro trong pham vi
khu vuc nghién ctru.

3. Sy bién d6i Vp va Vs tuong di manh theo dién, hinh
thanh cac di thuong am cAu trac van toc theo dién, tai cac do
sau phan anh tinh chat pha hay kién tao manh trong pham vi
khu vuc bac thang thuy dién song Da. CAu trac van tde Vp,
Vs thép tao thanh cac di thuong dang giai phan anh déi dap
v kién tao manh. Céac di thuong dwong dang ding thudc
phan anh ciu trac dang khdi vo trai dat [4-6].

Mo hinh Vp, ty sé Up/Vs va hiéu hién hoat déng dong
dat kich thich ving dap thiy dién Son La

M6 hinh chi tiét Vp, Vs va Vp/Vs tai vang dap thiy dién
Son La dugc thiét 1ap trén co s& 107 dong kich thich hd Son
La quan sat dugc tir nam 2010 (bang 1) bang céc tram dia
chan trong khu vuyc (hinh 2). Day 14 cac dong dat nho, duge
ghi nhan ddy du thoi diém dén cta song dia chan (song P va
song S) tai cac tram dong dit gan. Phin mém LOTOS [9]
cling dugc st dung trong tinh toan voi ludi chia 1x1 km va
d6 sau thay doi tir 1 km dén 10 km (cach nhau 1 km). Dimng
& d6 sau nghién ctru toi da 10 km vi dong dat kich thich ho
chira chit yéu ¢6 do sdu nho hon 10 km (bang 1) [2, 6, 7].
Gia tri ty sb Vp/Vs duoc chu trong dic biét, né phan anh
truc tiép su thay ddi méi truong cua déi dap vo kién tao
trude va sau khi thim nudc, 1a nguyén nhin giy nén dong
dét kich thich.
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Bang 1. Danh muc cac tran dong dat kich thich quan sat
dugc tir nam 2010 tai vung dap thay dién Son La dugc st
dung trong xac dinh mo hinh Vp, Vs va Vp/Vs.

- Thoi gian xj‘y Toa dj chan tam DP sﬁ.l: Cﬁ;)@?lg I(;lgltl‘ll‘l
ra dong dat Vi dp Kinh &p chan tiéu M)
1 05/19/10 21,49 104,01 3,0 1,1
2 06/01/10 21,52 104,07 3,0 1,2
3 06/19/10 21,49 104,00 3,0 1,8
4 07/01/10 21,50 103,94 1,0 1,3
5 07/04/10 21,50 103,98 1,0 1,7
6 07/05/10 21,48 104,08 1,0 1,1
7 07/09/10 21,50 104,00 1,0 1,4
8 07/12/10 21,48 104,12 1,0 1,0
9 07/14/10 21,47 103,96 1,0 1,4
10 07/27/10 21,49 104,07 1,0 1,0
11 07/30/10 21,50 104,00 2,0 1.3
12 07/31/10 21,48 103,94 2,0 1,4
13 08/06/10 21,50 103,98 1,0 1,0
14 08/08/10 21,50 103,97 1,0 1,1
15 08/12/10 21,49 103,97 1,0 1,0
16 11/22/10 21,59 103,94 1,0 1,0
17 11/24/10 21,58 103,92 2,0 1,1
18 11/24/10 21,57 103,92 2,0 1,4
19 11/25/10 21,59 103,94 2,0 1,4
20 12/02/10 21,58 103,95 2,0 1,0
21 12/25/10 21,60 104,01 5,0 1,3
22 01/06/11 21,50 104,01 5,0 1,6
23 01/06/11 21,50 104,01 5,0 1,7
24 01/21/11 21,51 104,00 5,0 1,6
25 03/02/11 21,49 104,00 4,0 1,5
26 03/07/11 21,47 104,00 4,0 2,4
27 03/31/11 21,43 103,96 5,0 1,3
28 04/01/11 21,51 104,00 6,0 2,2
29 05/29/11 21,50 103,98 2,0 1,1
30 06/04/11 21,51 104,03 7,0 1,3
31 06/20/11 21,60 103,98 5,0 1,6
32 07/17/11 21,48 104,03 5,0 1,4
33 08/10/11 21,50 104,00 5,0 1,9
34 08/16/11 21,50 103,97 1,0 1,7
35 09/03/11 21,47 104,00 2,0 1,0
36 09/08/11 21,48 104,02 5,0 1,1
37 09/28/11 21,63 103,99 3,0 1,7
38 09/30/11 21,43 103,96 6,0 2,7
39 10/08/11 21,51 103,97 3,0 1,3
40 10/11/11 21,51 103,99 4,0 1,4
41 10/18/11 21,55 103,93 5,0 1,3
42 10/20/11 21,56 103,99 6,0 1,3
43 10/20/11 21,55 103,98 5,0 1,6
44 10/20/11 21,55 103,99 6,0 1,6
45 10/20/11 21,57 103,99 6,0 1,9
46 10/20/11 21,52 103,99 12,0 2,0
47 10/20/11 21,57 103,99 7,0 2,3
48 10/24/11 21,56 103,98 3,0 1,3
49 10/25/11 21,55 103,99 6,0 1,7
50 10/25/11 21,57 103,99 7,0 1,8
51 10/26/11 21,56 103,99 3,0 1,1
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52 10/28/11 21,57 104,00 5.0 1.5 M5 hinh van téc song dia chén tai vung dap thuy dién
53 10/29/11 21,57 104,00 6,0 1,8 Son La theo tai li¢u dong dét kich thich duoc biéu dién vi
54 1030/11 21,57 104,00 5.0 1,4 du tai cac hinh tir hinh 7 dén hinh 9. O déy, chi biéu dién gia
55 11/01/11 21,57 104,00 5,0 15 tri Vp va Vp/Vs vi khi biét duoc Vp va Vp/Vs thi ta co thé
56 L/OL/AT 21,57 104,00 4,0 2,0 suy luan duoc Vs. Luan giai két qua nghién ciru dat duoc
57 11/02/11 21,57 104,00 5,0 1,1 cho théy:

58 11/02/11 21,49 104,01 4,0 1,1

59 111011 21,57 103,99 5,0 23 a. V& co ban, Vp van tuan tha theo quy lut ting dan
60  1113/11 21,56 104,00 14,0 2,1 theo d9 sau (hinh 7a, 8a va 9a). Tai do sau 1 km Vp bién d6i
61 11/22/11 21,62 103,93 5,0 1,1 trong gidi han tr 5,42-5,74 km/s. Trong khi do, tai do sau 7
2 il 2056 LUBLD Gy L km gia tri Vp nam trong khoang 5,74-5,94 km/s. Cau tric
o presln 251 LR CHU Lot di thuong van tde Vp cao, lon hon 5,6 km/s tai 3 km va lon
o4 12/05/11 21,49 104,01 3.0 14 hon 5,64 km/s tai do sau 7 km, trung vdi khu vuc tap trung
65 12/16/11 21,62 103,95 5,0 1,1 PO I , o . P
6 IR R 40 15 chan tiéu dong (?at kich thich. Déi dit gay Muong La - Bac
p= 1226011 21.58 103,97 40 L0 Yén trung voi di thuong cau tric d}mng cua vén toc song P,
68 1226/11 2158 103.97 40 1.0 trong khi d6i dut gay song Da lai nam tron trong hai cau tric
69 1226/11 21,58 103,97 4,0 1,1 di thuong van toc thap cua song P.

0 12/26/11 21,58 103,97 30 1,2 b. Ty s6 Vp/Vs vung dap thuy dién Son La c6 gia tri bién
71 12/27/11 21,56 103,99 6,0 1,1 A iy . £ A
- 1220/11 S e 0 e dong trong gidi han tu’1,64 dén 1,74. Trong pham vi do sau
—= el 21.56 103,99 6.0 13 nghién ctry, tr 1 km dén 10 km gia tri ty s6 nay khong the}y
74 123011 2156 103.99 6.0 1.9 doi (hinh 7b, 8b va 9b). Co nghia 1a Vp/Vs khong c¢6 biéu
75 01/05/12 2156 103,99 6.0 1.0 hi‘én bién d6i theo do sau. Dicu nay cht’mg td rang h¢ so tang
76 01/05/12 21,57 104,00 6,0 1,6 dan cua Vp va Vs theo d¢ sau la tuong dong.

;; g:;g?;i i:iz 1813? :Zg :; e B?i s?'lnh pl}én b?) ty sc:') Vp/Ys V.(E'i phan b chan té}n
79 020812 3150 103,99 50 14 dong dat kich thich vung dap thuy dién Son La cho thay
80 02/08/12 21,50 104,00 4,0 1,6 (hinh 7b, 8b va 9b):

£l oty 20 W0 e e - Pong dét kich thich viing ddp Son La chua yéu tap trung
82 03/16/12 21,49 104,01 3.0 1,5 trong pham vi d6i dit gdy Muong La - Béc Yén, noi c6 gia
83 04/05/12 21,50 104,01 5,0 2,2 . S o

o 04/06/ 12 2156 103,99 6.0 13 tr1 Vp/Vs bién dong trong gidi han 1,67-1,69.

85 04/08/12 21,50 103,99 4,0 1,3 - Déi dut giy song Pa tring voi cau tric ty s6 Vp/Vs ¢b
86 04/08/12 21,50 104,00 4,0 15 gia tri trung binh, bién doi trong gidi han 1,70-1,72. Tai cdu
87 04/08/12 21,50 104,00 4.0 1.5 tric nay gan nhu khong ghi nhan dugc bat ky dong dat nao
g8 ilz 2050 10 G lfe sau khi ho thity dién Son La tich nudc (tir nim 2010).

89 04/10/12 21,50 104,00 4,0 1,1 ) ,
90 04/10/12 2150  103.99 4.0 12 d. Myc dich cua nghién ciru chi tiét mé hinh vén toc
91 04/10/12 21,50 103,99 4,0 1,3 Sél’lg dla chan tir cac tréll’l dél’lg dat kich thich 1a nham tim
92 04/10/12 21,50 104,00 4,0 1,4 hléu kha néng thém théu cua nudc h6 Xlléllg doi dép vO
93 04/10/12 21,50 104,00 4,0 1,4 kién tao. Qua trinh tham thau nay thuong phu thudc vao do
94 04/10/12 21,50 104,00 4,0 2,0 cao muc nudce [6]. Tham thau nude vao doi khe nit dap vo
95 04/12/12 21,49 104,00 5,0 1.8 lam thay d6i trang thai tmg sudt 15 rdng, tao hiéu ing xuét
96 04/12/12 21,49 104,00 4,0 1.8 hién dong dt kich thich. Thong thuong, d6i voi méi truong
97 04/13/12 21,49 104,00 4,0 1,7 dong nhat vat chat (nguyén khi) ty sé Vp/Vs xép xi 1,74.
98 04/16/12 21,49 104,00 4,0 13 Déi ca nat, dap v kién tao (noi vat chit khong con nguyén
99 0424/12 21,57 10398 6,0 1.4 khéi, dong nhat) gia tri Vp/Vs giam, thuong chi nim trong
100 042512 21,50 104,00 4,0 1,2 gi6i han tir 1,70 dén 1,72 [6, 8, 9]. Thuc té nghién ctru moi
101 03/07/14 21,54 103,94 6,0 3,0 truong phat sinh dong dit ¢ song Tranh 2 cho thay, dong dat
102 071914 21,59 104,02 8,0 3.2 kich thich chi xuét hién tai noi ¢ d6 c¢6 ty s6 Vp/Vs thap,
103 07/19/14 21,62 103,99 7,0 3,5 bién dong trong gidi han 1,63-1,67 [6], trung véi d6i dap
104  0%/11/14 21,53 104,00 10,0 3,0 v, ngdm nudc cua da gneis phirc hé Kham Dire - Nui V.
105 08/12/14 21,60 103,97 1O Sl Trong khi d6, dong dat kich thich hd Son La xuét hién noi
o WP ey R L0 4y ¢6 Vp/Vs = 1,67-1,69. Pay hd Son La duge xac dinh ton tai
107 01/18/15 21,56 103,92 12,0 2.8 da voi hé t?mg Déng Giao [7]
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(a) (b)

Hinh 7. Gia tri Vp va Vp/Vs tai do sau 3 km.
Cha gidi: 1 - Bt gay; 2 - Bap thay dién; 3 - Vi tri chdn tam dong dat
kich thich; 4 - Viing hé; 5 - Song sudi; 6: (a) Gia tri Vp, (b) Ty s6 Vp/Vs.

(a) (b)

= m: =, = &= |

(a) (b)
Hinh 9. Gia tri Vp va Vp/Vs tai do sau 7 km.
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e. Khu vuc nghién ciru chi tiét (ving dap Son La) duoc
xéc dinh c6 2 ngudn phat sinh dong dat (hinh 9), d6 1a [7]:

1- Nguon Mwong La - Bic Yén: Pugc xac dinh ¢ nguy
co phat sinh dong dat tu nhién 1én nhit, Mmax.tn = 6,4-6.5.
Pong dat kich thich néu xay ra dugc du bao khong vuot qua
cép d6 manh 5,0-5,1 (Mmax.kt = 5,0-5,1).

2- Nguon séng Pa: Puge xac dinh ¢6 nguy co phét sinh
dong dét tu nhién 16n nhit, Mmax.tn = 6,5. bong dét kich
thich néu xay ra s& c6 cip do manh khong vuot qua 5,7
(Mmax.kt = 5,7).

Tham thau nude hd xudng ddi dap va kién tao chi xay ra
d6i v6i ngudn Muodng La - Bic Yén va mot phin ciia ngudn
song Da (hinh 10). Pong dét kich thich di chi xay ra trong
pham vi ngudon Muong La - Bic Yén 1a chinh, noi d6i dap
v& kién tao lién thong voi ho, xuat hién qua trinh tham thiu
nude xudng sau 1am cho méi trudng sinh chan thay dbi theo
chiéu huéng kich hoat dong dat. Mot phan rat nho cua doi
dap v& song Da lién thong voi hd nén dong dét kich thich
ciing xuét hién tai day. Dya vao phan b6 ty s6 Vp/Vs cac tac
gia da khoanh vung duoc khu vuc c6 nguy co xdy ra dong
dat kich thich ving dap Son La (hinh 10). Pong dat kich
thich cap d6 manh 4,0 da xay ra vao ngay 20/8/2014 tai khu
vuc dugc du bao. Néu két qua du bao trong [7] 14 chinh xac
thi ddy chua phai 1a dong dat kich thich 16n nhét (16n nhat
dugc dy béo 1a c6 cap d6 manh 5,0-5,1).

TV LE 1:200.000

ar @f% a

s SON LA

.....

]l
el -

Hinh 10. Ban db du bao viing c6 nguy co xay ra dong dat
kich thich.

Cha gidi: 1 - Dt gay; 2 - Dap thly dién; 3 - Vi tri chan tam dong dat; 4 -
Vung ho; 5 - Song sudi; 6 - Ty s& Vp/Vs; 7 - Viing ngudn c6 nguy co x3y ra
dong dat ty nhién; 8 - Viing ngudn c6 nguy co xdy ra dong dat kich thich;
9 - M, dong dat kich thich c6 khd nang xdy ra (5.1), Mmax dong dat tu
nhién c6 kha ning xay ra (6.5), M dong dat kich thich da xay ra (4.0).



Trén co s cac két qua xac dinh véan toc song P (Vp), van
toc song S (Vs) va ty so Vp/Vs khu vuce bac thang thuy dién
song Pa cho phép rit ra mot s6 nhan dinh sau:

1. Vp va Vs tang dan theo d6 sau: O d6 sau 2 km, Vp =
5,3-5,9 km/s va Vs = 2,9-3,4 km/s; ¢ do sau 15 km, Vp =
5,8-6,3 km/s, Vs = 3,4-3,9 km/s. Vp > 5,8, Vs > 3,4 km/s
phan anh sy ton tai céc thé dia chit xam nhap dang granit
hodc gabro. Vp va Vs thép tao thanh cac di thuong dang giai
phéan anh d6i dap v kién tao manh.

2. Ty s6 Vp/Vs khu vuc nghién ciru bién dong trong giGi
han tir 1,64 dén 1,74, it thay d6i theo d6 sau. Pong dat kich
thich xay ra tai noi co gia tri ty s Vp/Vs bién dong trong
gidi han 1,67-1,69 va c6 gia tri Vp cao. Ddi voi doi dut giy
song Pa, noi cd Vp/Vs = 1,70-1,72 khong ghi nhan dugc
dong dat kich thich.

3. Tai khu virc ving dép Son La ton tai 2 ngudn phat sinh
dong dat tu nhién: Nguon Muwong La - Bdc Yén c6 nguy co
phat sinh dong dit ty nhién Mmax.tn =6,4-6,5; Nguon séng
Pa c6 Mmax.tn = 6,5. Pong dat kich thich di xay ra trong
pham vi ngudén Muong La - Bic Yén va mot doan ngudn
song Da, noi lién thong vai ho chira.

4. Dya vao phan bd ty s6 Vp/Vs c6 thé khoanh ving
duoc khu vire ¢6 nguy co xay ra dong dét kich thich ving
dap Son La. Bong d4t kich thich cép d6 manh 4,0 da xay ra
vao ngay 20/8/2014 tai khu vuc dugc du bao. Pay chua phai
1a cap d6 manh I6n nhat vi theo du béo thi nguy co dong dat
kich thich 16n nhat tai day c6 thé dat 5,0-5,1.
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Xac dinh tan suat kiéu gen d(‘A)l;g hop va di hop ciia kiéu hinh xody lung
trén cho xody Pha Quoc (Canis familiaris) tai Viét Nam
bang ky thuat real-time PCR

Quan Quéc Ding", Trin Hoang Diing?, Chung Anh Diing®, Pham Cong Hoat*

Trung tam Phat trién Khoa hoc va Cong nghé tré, Thanh doan TP H6 Chi Minh
Truong Pai hoc Nguyén Tat Thanh
3Vién Khoa hoc Ky thudt Nong nghiép Mién Nam
*Bo Khoa hoc va Cong nghé
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Tom tiit:

Ch6 Phii Qudc 13 mdt loai cho riéng ciia ddao Phiit Qudc. Pic diém phan biét véi cac loai ché khac la cac xoay 1ong &
trén sdng lung, 13 mot trong ba dong ché ¢6 xoay 16ng trén lung trén thé gigi. Tinh trang xo4y lung 12 tinh trang trdi
(ky hiéu R) lién quan dén tri¢u chirng viém xoang thin kinh, gy thodi héa giong va tir vong trong bay dan.

Trong nghién ciru nay, ky thuit real-time PCR véi 4 cip moi dwoc sir dung nhim danh gia su thay déi sé ban copy
(copy number variation - CNV) ciia viing DNA 133 kb trén nhiém sic thé (NST) s6 18 quy dinh tinh trang trji xoay
lung véi muc dich xac dinh tin suét ciia kiéu gen dong hop va di hop ciia gen R trén ché Phi Quéc. Két qué thu dwge
¢6 thé sir dung nhim kiém tra kiéu gen ciia tinh trang xoay lung trong qua trinh béo ton, han ché sw phat trién caa

bénh viém xoang thin Kinh, tao cin bing quén thé va phat trién dong ché diic trung nay cia Viét Nam.

Tir khéa: Ché xody lung Phii Quoc, di hop, dong hop, real-time PCR, sao chép sé bién thé, viém xoang thin kinh.

Chi s6 phén loai: 1.6

- £ A
Dat van de

Ch6 Phti Qudc 1a mot loai ché riéng cua dao Phii Qudc
(Viét Nam). Pac diém phan biét vdi cac loai cho khac 1a cac
xody 16ng & trén sdng lung, 13 mot trong ba dong cho ¢
xody 16ng trén lung trén thé gidi (hai gidng khac 1a gidng
Rhodesian chau Phi va ché xody Thai Lan). Cho Phu Quéc
1a von quy, v6i nhidu dic tinh ndi bat ma nhiing giéng chod
khéc khong c6, nhu thong minh, nhanh nhen, c6 kha ning
di sin va giit nha t6t.

Tinh trang xody lung trén cho c6 xody duoc nghién clru
bao gom ch6 xody chau Phi va ché xody Thai Lan c6 ngudn
gdc tir hién twong khiém khuyét hay di tat ong than kinh
(Neural tube defects - NTD) 1a mét loat cac di tit bAm sinh
xay ra do viéc khép dng chua ddy di cua 6ng than kinh
trong phoi som. NTD thudng xay ra & tuan thir ba trong phat
trién phoi ché [1]. Hién tuong khiém khuyét trong khép éng
than kinh dan dén bénh 1y di tat xoang than kinh (Dermoid
sinus - DS) anh huéng dén ca cho xody chau Phi va cho
xody Thai Lan. Cho con mang bénh 1y nay d& chét sau khi
sinh va gdy thoai hoa biy dan trong qua trinh lai tao gidng.

Tinh trang xoay lung dugc quy dinh boi mét tap hop gen
duogc goi 1a R (tinh trang c6 xo04y) voi kiéu hinh binh thudng
la r (tinh trang khong cé xody). Tinh trang xody lung hoan
toan troi so voi khong co xody. Véi kiéu hinh xody lung,

"Tac gia lién hé: dangquan3580@gmail.com
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ch6 Pha Quéc c6 thé co kiéu gen R/R hodc R/r, trong khi
d6 voi kiéu hinh khong xoay chi c6 mot kiéu gen 1a r/r [2,
3]. Hilbertz va cong su da xac dinh dugc tinh trang xoay
lung (R) 1a do mot sy nhan 1én mot doan 133 kb cua céc
gen FGF3, FGF4, FGF19 va ORAOV1 [4] trén NST s6 18.
Nhiing ché khong cé xody lung khong phat hi¢n hién tuong
nhan 1én trén ving gen xac dinh nay [4]. O nhimng ché dong
hop trdi vé tinh trang xody lung cho thdy kha nang rat cao
su xuat hién va biéu hién cac di tat vé 6ng than kinh, dic biét
1a DS. Dé ngan sy biéu hién va giam thiéu xuat hién DS trén
ch6 xody lung chi c6 phuong phap lai tao 1au dai nham pha
lodng biéu hién cia cac gen thudc phan doan gen 133 kb [4].

Bang 1. Xac suat xuat hién kiéu hinh xody lung va nguy co
ctia di tat ong than kinh DS trong quan thé ché xoay trong
qua trinh lai giong [5].

Bé me Cho con
Buyc x Cai) Xody  Khong xody Nguy co dj tit DS
RR x RR 100% 0% Rét cao
RR x Rrhay Rr x RR ~ >90% <10% Binh thuong
Rr x Rr >75% <25% Binh thuong/thip
RR x rr hodc r x RR >90% <10% Thép
ITX T 0% 100% Rét thap

RR: Troi hoan toan, ch con mang kiéu gen RR sé c6 100% xoay; Rr: Di
hop, trdi, cho con 90% cb xody, 10% khong xody do gen R bi tc ché bai
cac tuang tac khac va diéu kién moi trudng; rr: Cho hoan toan khong co
X04y.
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Abstract:

Phu Quoc dog is one of typical species of Phu Quoc
Island, Vietnam. The distinguishing feature of this dog
is the ridgeback on the spine. The ridge mutation is an
autosomal dominant trait associated with dermoid sinus
symptom which causes degeneration and puppies death.
The dominant allele causing the ridge is denoted as R
whereas the recessive wild type-allele is denoted as r.
This means that a ridged dog may either be homozygous
(R/R) or heterozygous (R/r) for the Ridge allele whereas
all ridgeless dogs should be homozygous r/r for the
normal allele. In this study, real-time PCR with 4
primer pairs was used to evaluate the copy number
variation (CNV) of the 133 kb region on chromosome
18 to identify the genetic frequency for this dominant
mutiation. The results could be used to test the genotype
of dominant mutiation for conservation programs,
restrict the development of dermoid sinus symptom,
an make balance in population growth of this endemic
species.

Keywords: Copy number variation, dermoid sinus,
heterozygous, homozygous, Phu Quoc Ridgeback dog,
real-time PCR.

Classification number: 1.6

Dua vao ly thuyét trén, Waldo va cong sy da dé xuat mot
phuong phap xéc dinh kiéu gen dong hop hodc di hop cua
kiéu hinh xody lung trén ché xody chau Phi dua trén viéc
dinh lugng céac sao chép s6 bién thé (CNVs) cua vung gen R
bang phuong phap dinh luong chu ky ngudng (Ct) cta cac
vung trén gen nay thong qua phuong phép real-time PCR [6].

Céc két qua cho thdy, qua phwong phap real-time PCR,
¢6 thé xac dinh ty 18 gitra cac vung lap trén khu vuc 133 kb
chira nhom gen quy dinh cho tinh trang l6ng xoay, tir d6 c6

TAP CHI

fioanoc |

CUNG NGHE /1

At qu 59(11) 11.2017
CL I Yall |

Khoa hoc Tu nhién n—

thé xac dinh dugc kiéu gen dong hop (R/R hoic r/r) hay di
hop (R/r) trén hai dong ch6 xody lung chau Phi va Thai Lan
(hinh 1).

(A)

WRRvs. i1
ORirvs. rir

& b b b b & b b b b & o

Hinh 1. (A) Ty Ié biéu hién giiia gen dong hop R/R va di
hop R/r véi gen dong hgp lan r/r 6 ché xoay chau Phi bing
phuong phap MLGA (multiplex ligation-dependent genome
amplification) trén vung lap lai hay nhan lén ¢ phan doan
133 kb trén NST 18 [4]. (B) Ty Ié chu ky ngudng Ct gitia
vung nhan lén hay lap lai cda khu vuc 133 kb véi cac vung
binh thudng trén NST 18 khi sii dung cac set méi 1, 2, 3, 4
dinh lugng gen xody trén ché xody chau Phi bang phuong
phap real-time PCR [6].

Cho dén nay, chua c6 cac nghién ctru trén ving gen 133
kb thudc NST 18 nhim xéac dinh kiéu gen cua tinh trang
x04y lung trén chd xody Phu Quéc, Viét Nam. Viéc xac dinh
kiéu gen xody lung c6 thé hd trg cac nha lai tao giéng chod
han ché kha nang biéu hién di tat DS, tranh hién tuong déng
huyét va tién luong xac suit kiéu gen R ciing nhu chon con
cho6 déu dong nhiam gitr gidng cho thé hé sau.

Phuony phap nghién cifu
Thu nhén, tich DNA va bdo quén mdu

Mau ctia 3 ca thé cho nha nuéi tai TP H6 Chi Minh va
15 cé4 thé cho Phu Qudc duoc nudi trong cac trai cho ¢ Phu
Qudc duge sir dung 1am nguyén lidu tach chiét DNA. Méau
dugc thu theo tinh mach chi va bdo quan trong dung dich
citrate phosphate dextrose adenine - CPDA ¢ 4°C. Thoi gian
bao quan t6i da 42 ngay sau thu nhan.

DNA t6ng s tir méu dugce tach bang bo kit “DNA Blood
Mini Kit”.
Ky thudt real-time PCR

K¥ thuat real-time PCR dugc tién hanh dya theo phuong
phap ctia Waldo va cong su [6]. Mdi ca thé cho duogc kiém
ra bang phuong phép real-time PCR véi 4 cip mdi va tinh
s6 bién thé ban sao uéc luong (relative copy number - RCN)
gia tri Ct cua cac cap 3/1, 3/2, 4/1, 4/2. Mbi B-actin dugc st
dung khuéch dai ving gen d6i ching. Trén cic c4 thé ving
B-actin biéu hién Ia nhu nhau, vi ddy 1a ving gen c6 tinh
bao ton rat cao & dong vat hitu nhii n6i chung, bao gém ca
nguoi [7].
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Bang 2. Cac cap moi dugc sif dung nhim dinh lugng cho
Ct cta cac gen quan tam thong qua phuong phap real-
time PCR [6].

Moi xudi Mai nguge
Capl  TGCCGCTCAGATGATCAAC  TCTGCTTTTCTCTGCTCCC3
Cip2  ATTGGCAGTGTCCGTGTGAG AAGCCCCGCAGACAATGAAC
Cip3  GCATCCACCTAAGCAATCTG  CCCTATTCTCTTCCACCCATC
Cip4  GCTTCTGCTTTGATACCCTTC GTTCTGCAACAGCATCTCC
B-actin  CATGGATGCCGCAGGATT GTTCCGCTGCCCAGAGG

Chu trinh nhi¢t cua ky thuat real-time PCR bao gém:
(a) Giai doan u: 95°C (2 phut), (b) Giai doan bat cdp: 95°C
trong 5 gidy, 60°C trong 10 gidy, 72°C trong 15 gidy (40 chu
ky).

Théng ké va xir 1y 56 ligu

Dé tinh toan hiéu qua moi, sir dung phuong trinh:

E=(2 ¢! /do dée)/ 2)*100

Tét ca cac cip mdi phai dao dong hidu qua tir 97-100%,
khi @6 c6 thé loai bo sy kiém tra moéi trong cac tinh toan
tiép theo.

S6 bién thé ban sao udc lugng (relative copy number -
RCN) duoc tinh toan theo phuong phap Livak [8] ¢6 cai tién
boi Pfaffl ding dé xac dinh chu ky ngudng Ct bang phuong
phap real-time PCR st dung SYBR Green Master Mix lam
chat phat huynh quang v&i nhiét d6 néng chay quan sat phu
hop [9]:

R= DACHC/Tg-T/Tg) /) AC{C/Ref-T/Ref)

trong do: Ct(T/Tg) va Ct(T/Ref) 1a chu ky ngudng cua gen
dich (Tg) va gen tham chiéu trong mau thir (T); Ct(C/Tg) va
Ct(C/Ref) la chu ky ngudng cua gen dich (Tg) va gen tham
chiéu trong mau chung (C).

Ket qua
Danh gia hiéu qud cdc cap moi 1, 2, 3, 4 va f-actin

Tong cong 18 ca thé chd bao gom ché nha va cho Phi
Quédc duoc danh s tir 1 dén 3 cho ca thé ché nha (control
dog - CD), 4 dén 18 cho ca thé cho Pha Qudc (ca xody va
khong xody) (Phu Quoc dogs - PQ). Do tinh trang xoay lung
1a dot bién troi trén NST thuong nén khong phéan biét gidi
tinh ch6 nghién ctru va kiém tra danh gia. Mdi bé chay dién
di bao gdm 3 mau véi mot thang do va mot giéng trong cudi
cung. Mdi ca thé chay trén 5 cip moi gdm 4 set moi tir 1
dén 4 vao cac giéng theo thr tu, cip cudi cung la cip moi
B-actin.
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Giéng 1: Thang do
100 bp; giéng 2-16:
Céc cap moi tir set
1 dén set 4 va mdi
B-actin cho 3 c4 thé

cho nha (1, 2, 3);
gieng 17 Gieng
tréng.

Giéng 1: Thang do
100 bp; giéng 2-16:
Céac cip mdi tir set
1 dén set 4 va mdi
B-actin cho 3 c4 thé
ch6 Pha Quéce (4, 11,
12); giéng 17: Giéng
tréng.

Giéng 1: Thang do
100 bp; giéng 2-16:
Céc cdp moi tur set
1 dén set 4 va mdi
B-actin cho 3 c4 thé
ch6 Pha Québce (5, 6,
13); giéng 17: Giéng
tréng.

Giéng 1: Thang do
100 bp; giéng 2-16:
Céc cap mdi tir set
1 dén set 4 va mdi
B-actin cho 3 c4 thé
cho Phu Quédce (7, 8,
9); giéng 17: Giéng
tréng.

Giéng 1: Thang do
100 bp; giéng 2-16:
Céc cd@p moi tir set
1 dén set 4 va moi
B-actin cho 3 c4 thé
ch6 Phu Qubc (10,
17, 18); giéng 17:
Giéng tréng.

Giéng 1: Thang do
100 bp; giéng 2-16:
Céc cd@p moi tir set
1 dén set 4 va moi
B-actin cho 3 c4 thé
ch6 Phu Qubc (14,
15, 16); giéng 17:
Giéng tréng.

Hinh 2A. Kiém tra mdi ca thé CD1,
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Hinh 2B. Kiém tra mdi ca thé PQ4,
PQ11, PQ12.

Hinh 2C. Kiém tra mdi ca thé PQ5,
PQ6, PQ13.

Hinh 2D. Kiém tra mdi ca thé PQ7,
PQ8, PQY.

Hinh 2E. Kiém tra mdi ca thé PQ1o,
PQ17, PQ18.

Hinh 2F. Kiém tra méi ca thé PQ14,
PQ15, PQ16.



Két qua tir dién di cac cap mdi (hinh 2) cho thiy, moi rat
ddc hiéu trén tit ca cac ca thé quan sat khi bat cap va cho
céc vach kha 1 rang. Khong c6 tinh trang nhiéu vach trén
cung mot giéng. Két qua dién di ciing cho thdy d6 kha twong
ddng ciia cac moi thiét ké tir set 1-4 vé kich thudc ban dau
bét cap. Két qua ban dau khi dién di cho thdy cac doan gen
duoc thiét ké mdi déu xuat hién trén cho nha, ché Pha Qubc
(ca xody va khong xoay).

Ddnh gid tin sudt gen R va r trong qudn thé ché quan
sat bang phwong phdp Livak cdi tien Pfaffl (bang 2 va 3)

Mdi ca thé quan sat hay kiém tra (ché Pha Quéc) sé& ¢o
4 két qua RCN (setl/set 3, setl/set4, set2/set3 va set2/setd),
tinh trung binh cong ta s& c6 duoc RCN trung binh ctia mdi
c4 thé [6].

Bang 2. So liéu chu ky ngudng Ct va so bién thé ban sao
udc lugng RCN clia cac ca thé ché quan sat, bao gom 3
ché nha va 15 ché Phi Quéc.

STT/cip mbi setl set2 set3 setd RCN
Ché nha (d6i chirng)

DCI 24772 24,0187 252165 26,6140

DC2 22,894 22,1978 23,3048 24,5964

DC3 25,690 24,9096 26,1519 27,6012

Trung binh 2445192 23,7087 2489108 26,7054

Ché Phit Quéc (quan sit)

PQ4 23,749 24,878 25,85 25,951 1,422299
PQ5 21,072 21,935 23,126 22,809 1,331038
PQ6 27,365 28215 29,223 29,265 1,242135
PQ7 21,026 21,626 22,105 22,799 0,880758
PQ8 (4m tinh) 24,616 23,721 25488 (4m tinh)
PQY 24,794 25,032 27,542 27,034 2370577
PQ10 23,586 23,786 26,36 25,865 2,440037
PQll 22,189 22,837 24,68 24,868 2,058692
PQ12 20,118 20,818 22,682 22,544 2,012307
PQI3 22,301 23,173 24,539 24,63 1,626127
PQl4 21,931 2,447 23,792 23,465 1,240628
PQI5 19,891 21,336 22,063 21,852 1,349758
PQ16 20,89 21,276 23,19 23,075 1,792784
PQ17 21,938 22,932 24,152 24,024 1,503264
PQIS 2,73 23,887 23,964 24,661 0,892569

Tat ca 18 mu dién di cia tung set mdi duge thuc hién
phan tng real-time PCR. Ba mau chung tir ché nha dugc liy
trung binh cho timg set moi va sir dung nhu mot vét ddi ching
trong cong thirc Livak. Cac mau cho Phii Qudc déu c6 chu ky
ngudng cho timg set mdi, trong d6 trir mau PQ8 khong xudt
hién chu ky ngudng (Am tinh) véi set mdi thir nhét.

TAP CHI

fioanoc |

o /1At qu 59(11) 11.2017
CUNG NGHE 11T

1Yaitl

Khoa hoc Tu nhién n—

Bang 3. Tong hgp chu ky ngudng va kiéu hinh nhiam danh
gia udc lugng kiéu gen clia quan thé quan sat.

STT  RCN Kiéu hinh Kiéu gen Tan suit quan sat
PQ4  1,422299  Cho cii, co xody R/r R/R 515 33%
PQ5 1,331038  Cho cai, c6 xody R/r R/r 5 4T%
PQ6 1242135  Cho duc, ¢6 xody R/r t/r 2015 13%
PQ7 0,880758 Cho duc, khong xoay  r/r NA /15 7%

PQ8 (am tinh) Cho duc, co xoay NA Sai biét quan sat

PQ9 2,370577 Cho duc, co xoay R/R R/R R/r 1/t
PQI0  2,440037 Cho duc, c6 xody R/R 33% 47%  13%
PQI1  2,058692 Cho duc, c6 xody R/R 25% 50%  25%
PQ12  2,012307 Cho cai, c6 xody R/R +7% 3% -12%
PQ13  1,626127 Cho duc, c6 xody R/r
PQ14  1,240628 Cho cdi, 6 xody R/r
PQI5 1,349758 Cho duc, c6 xoay R/r
PQl16 1,792784 Cho cai, c6 xoay R/R
PQ17 1,503264 Cho duc, co xoay R/r
PQI18  0,892569 Cho duc, khong xoday  r/r

Théo luan

Nghién ctru dya trén cic cong bd cua Hillbertz va cong
su [4], Waldo va cong sy [6] cling nhu cua Drazovska va
cong su [5] khi nghién ciru vé kiéu gen xody lung trén chod
xody chau Phi va Thai Lan. Hién nay trén thé gioi da nhan
dién 3 dong cho xody lung, trong d6 cho xoay chau Phi va
Théi lan da duoc cong nhan va nghién ciru rat nhidu. Cho
xody Phu Qudc ctia Viét Nam hién nay van chua dugc cong
bb va cong nhan vé cac dong cho trén thé gidi va do do
chung duoc xép vao nhoém choé lung xoay Thai Lan. Tuy
nhién, cic nghién ciru gan diy cua Tran Hoang Dung va
cong su [10], Quan Ke Thai va cong su [11], Quan Quoc
Dang va cong su [12] cho thiy cac diém khac biét trong
hinh thai va di truyén cua dong ché xoay Pha Qudc, Viét
Nam so v6i ché xoay Thai Lan ciing nhur vé tap tinh va théi
quen.

Viée bao ton va phat trién dong ché nay 1a nhu cau thiét
yéu, dic biét khi tinh trang xody lung c6 lién quan dén
nguyén nhan gy thoai hoa va tir vong trong quéan thé. Qué
trinh lai tao va lay lan ngudn gen tir giéng cho khac, nhat
1a dong cho xody Thai Lan c6 thé lam gia ting triéu ching
bénh di truyén DS trén ch6 xoay Phu Qudc, giy thoai hoa
gidng va suy yéu quan thé do bénh phat tan.

Nghién ctru bude dau cho thay, tan suat cua kiéu gen
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ddng hop troi R/R gia ting trong quan thé so véi dinh luat
Hardiy Welberg vé tinh trang di truyén trén NST thuong
(33% quan sat so voi 25% 1y thuyét), dong thoi qué trinh
chon tao gidng xody lam mét di hodc sut giam kiéu hinh
khong co xody trén chd Pha Qubc (r/r). Pay la kiéu hinh
quan trong trong qua trinh lai tao va giir gidng, vi sé tao ra
c4 thé mang kiéu 16ng xody c6 gen di hop (R/r) - kiéu gen
can bang va on dinh nhat trong quén thé, han ché ti da biéu
hién va lay lan bénh DS trong quan thé ché Phii Qudc lai
tao. Két qua nay twong tu nhu cac nghién ctru trén ché xody
chau Phi va Thai Lan trudc ddy vé tan sut gen xody lung
trong qua trinh nudi nhét va lai tao gidng cho [5].

RCN 3

2,5 —

1,5

(A) ! T
I
4]

R/R R/T rir

Kiéu gen

RCN 3

2,5

1,5

(B) 1
- .
0] T T

R/R R/r r/r

Kiéugen
Hinh 3. S& bién thé gen (RCN) clia cac c thé quan sat (A)
va sd bién thé gen trung binh ctia kiéu gen dong hop troi
(R/R), di hgp (R/r), dong hgp lan (r/r) clia gen xody lung
trén ché Phi Quéc (B).

Theo két qua quan sat va thyc nghiém ap dung tir quy
trinh ciia Waldo va cong su trén chd xody chau Phi va két
hop kiéu hinh cho thay, budc dau co thé xac dinh dugc kiéu
gen cua kiéu hinh xody lung trén ché xody Phi Qudc.

V6i nhitng ca thé cho Phit Qudc khong xoay lung, RCN
¢6 gié tri twong duong gia tri RCN chuan 1a 1, twong tuy nhu
mau ddi chimg trén cac ca thé ché nha khong phai cho xoay
lung Phii Qubc. Vi nhitng chd Phu Qudc mang tinh trang
xody lung, RCN sé& c6 hai khoang gia tri, gan gia tri RCN
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chuén 1,5 hodc 2. Néu gia tri RCN gan gia trjf RCN chuan
1a 1,5 thi cho s& c6 kiéu gen di hop (R/r). Néu gi4 tri RCN
gan gia tri RCN chuén 1a 2 thi ch6 s& c¢6 kiéu gen dong hop
(R/R) (hinh 3).

Dot bién xody lung ctia chd xody chau Phi va Thai Lan
nam trong khu vuc 133 kb trén NST sb 18 [4], dua trén
phuong phap ctia Waldo va cong su, da xac dinh ¢ cho Phu
Qudc, Viét Nam ciing c¢6 nhiing doan twong ty hai dong
cho da nghién ctru [6]. Theo cac nghién ctru gan day cua
Drazovska va cong su thi 10% s lugng ca thé ché xody
chau Phi mang kiéu gen dong hop va di hop troi (R/R va
R/r) khong thé biéu hién ra kiéu hinh xody lung, gia thiét
c6 thé 1a do méi truong va dinh dudng ciing nhu kha ning
thich nghi v&i bénh tat nham ton tai va phat trién trén dong
vat hiru nhii [5]. Do d6, cAn mé rong thém sé luong cé thé
nghién ciru nhim danh gi4 chinh x4c tin suat cua kiéu gen
trén kiéu hinh xody lung va ché do dinh dudng cung cap cho
qua trinh nudi tai Viét Nam nham danh gia chinh xac va tién
luong kiéu gen c6 kha nang xuat hién trong qua trinh lai tao.

Nghién ciru ciing cho thiy su sut giam cac kiéu gen dong
hop lin cua kiéu hinh xo4y lung, day la canh bao can cha y
Vi céc ca thé dong hop lin c6 vai trd quan trong trong viéc
lai tao thanh cac cé thé di hop, dam bao tinh can b?mg vé
kiéu gen ctia quan thé. Su cin bang co vai tro rat quan trong
trong qua trinh bao ton va phat trién dong ché xody lung dic
trung cua Viét Nam.

£ ~
Ket luan

Trong nghién ctru ndy, str dung 4 cip mdi theo Waldo va
cong su khi nghién ciru trén cho xoay chau Phi cho thay phu
hop v6i ché xody Pha Quéc tai Viét Nam. Két qua cho thiy,
tan suat kiéu gen ddng hop va di hop cua kiéu hinh xody
lung trén cho xody Phu Québc (Canis familiaris) tai Viét
Nam trong nghién ctru nay 1a kha can bang, trong d6 kiéu
gen dong hop troi (R/R) chiém 33%, kiéu gen dong hop lan
(r/r) chiém 13% va kiéu gen di hop (R/r) chiém 47%. Tuy
nhién, két qua ciing cho thiy c¢6 xu thé gia ting kiéu gen
ddng hop troi ciia kiéu hinh xody lung, va c6 xu hudéng giam
kiéu gen dong hop 1an, giy nén sy mat can bang trong quan
thé cho Phii Qudc. Két qua nghién clru ciing mé ra hudng
mai trong bao tdn va lai tao ché Pha Quéc nham han ché
su phat tan bénh viém xoang than kinh (DS), thudng cé ty
1¢ rt cao trong cac ca thé cho co kiéu gen dong hop troi
clia tinh trang xody lung; dong thoi can tiép tuc nghién ciru
nhim xéc dinh céc chi thi sinh hoc dic trung cua dong cho
quy hiém nay.
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Chung t6i chan thanh cam on Bo Khoa hoc va Cong
nghé da tai tro cho d& tai cp nha nuéc thugc Chuong
trinh Quy gen dé thuc hién nghién ctru nay (Hop dong sd
01/2015-HB-NVQG).
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Nghién ciru phuong phap hoa tach khuay tron dé xir ly quang urani
viing Pa Lira - Pa Rong, so sanh v6i phwong phap hoa tich dong

Trén Thé Pinh*, Than Vin Lién, Pham Minh Tu4n, L& Quang Thai, Vii Khiic Tuén, Pham Thi Thity Ngan,
Nguyén Hong Ha, Lé Thi Hong Ha, Trwong Thi Ai, Nguyén Quéc Hoan, Ha Pinh Khii
Vién Cong nghé xa hiém, Vién Nang lwong nguyén tir Viét Nam

Ngay nhén bai 4/10/2017; ngay chuyén phan bién 6/10/2017; ngay nhan phan bién 10/11/2017; ngay chip nhéan dang 15/11/2017

Tom tit:

Cong nghé xir Iy quing urani da dwgc nghién ciru va dwa ra san suit véi quy md cong nghiép ¢ nhiéu nwée trén thé
gi¢i, hién nay van tiép tuc dwoe nghién ciru nhim nang cao hi¢u suit thu hoi urani, dam bao hiéu qua Kinh té va han
ché tiac dong c6 hai téi méi trueomg. Tuy thude vao tirng ddi twong quing va cip ham lwgng urani ma ngudi ta lya
chon ap dung cac cong nghé hoa tach khac nhau.

Vién Cong nghé xa hiém di va dang tiép tuc nghién ciru cac phwong phip hoa tach nhim dat hi¢u suét thu hoi urani
cao. Hoa tach khudy tron 1a lya chon diu tién nham dwa ra nhirng diéu kién t6i wu vé chi phi axit, chit oxy hoa...
dé dat hiéu suét thu hdi cao nhit.

Trong bai bao nay, cac tac gia trinh bay két qua khio st cac yéu td anh hwéng dén hi¢u suét thu hdi urani tir quing
(U =1,188%) viing Pa Lira - Pa Rong (tinh Quang Nam) theo phwong phap hoa tich khuiy trgn bang axit sunfuric.
Cic két qua ciia nghién ctru nay da dwoc so sanh véi cac két qua nghién ciru xir Iy quing urani bing phwong phap
hoa tach dong.

Tir khéa: Hoa tich dong, hoa tach khudy tron, quang urani.

Chi s6 phén logi: 2.4

o 4 PN
Dat van de

Trong chu trinh nhién li€u hat nhan, hoa tach quing
urani 13 mot trong nhiing cong doan quan trong nhat. Muc
tiéu ctia qua trinh hoa tach la chuyén hoéa chon loc va triét dé
urani tir quang vao dung dich [1-3]. Trong nhitng nam qua,
Vién Cong nghé xa hiém d tién hanh cac nghién ctru cong
nghé hoa tach quing cat két ving Pa Lura va da dat duoc
nhitng két qua nhat dinh. Quang cat két ving Pa Lira - Pa
Rong (tinh Quang Nam) 1a loai quing nghéo, ham luong
urani trung binh chi nam trong khoang 0,03-0,08% U,O,
Tuy nhién, ciing c6 nhiing diém quang cé ham luong urani
tuong di cao, do vay can lya chon phuong phép hoa tach
thich hop dé xur 1y quang urani, c6 thé ap dung vao thyc té
san xuat sao cho dam béo tinh kha thi va kinh té [3-5]. Qua
trinh hoa tan urani vao dung dich phu thudc vao cac yéu to
sau: C& hat quang, ndng do axit, lugng chét oxy héa va thoi
gian hoa tach.

Bai b4o trinh bay két qua nghién ctru anh hudéng ctia cac
yéu t6 chinh nhu kich thudc hat, lugng chat oxy héa, thoi
gian hoa tach, chi phi axit dén hiéu sudt hoa tach quing
urani bang phuong phap khudy tron dé tir d6 Iya chon cac
thong s6 t6i wru cho qua trinh hoa tach.

*Tac gia lién hé: Tel: 0908422712
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Mau quing urani c6 ham lugng U = 1,188%; Fe =
2,154%. Dé khao sat anh hudng cta cic yéu td co ban nhu
kich thudc hat quéng, néng d6 axit, thoi gian hoa tach, thé
6xy hoa dén hiéu suit thu hdi urani, chung t6i da tién hanh
cac budc thuc nghiém nhu sau:

Anh huong cua kich thuoc hat dén hiéu sudt thu hoi
urani: Mau quang dugc nghién véi dé min nghién 95% (st
dung b rdy tiéu chuin Cole - Parmer USA) cac cép hat -75
pm, -105 um, -150 pm, -212 pm. Can 500 g quang cho vao
cde thuy tinh 1 lit, cho tiép 500 ml nudc vao cdc. Khudy
déu trén thiét bi khudy véi tbe d6 200 vong/phit ¢ nhiét do
phong. B6 sung tir tir axit sunfuric dac (da nap trong buret
v6i thé tich xac dinh va duy tri pH = 1,0 sao cho mic chi
phi axit 14 40 kg/tin quing). Sau khoang 30 phut, dung thia
rdc tir tir bot MnO, (85,2%, Trung Quéc) véi chi phi 2 kg/
tan quang. Tiép tuc khudy thém 12 h rdi tit may, loc, rira ba
bang axit H,SO, loang 0,1%. Thu va xéac dinh thé tich toan
bd dung dich trong qua trinh hoa tach. Phan tich nong do
urani trong dung dich dé xac dinh hiéu suét thu hdi urani
tuong ung véi timg cap hat.
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Abstract:

Technologies for uranium ore processing have been
studied and applied at industrial scalein many countries,
yet being studied further to improve uranium recovery
yield, assure economic effectiveness, and restrain
hazardous effects on the environment. Depending
on the kind of ores and uranium content, a suitable
leaching technology would be selected. The Institute for
Technology of Radioactive and Rare Elements (ITRRE)
has been studying leaching methods to obtain the high
recovery efficiency of uranium. Agitation leaching was
the first selection to determine optimum conditions, i.e.
acid consumption, amount of oxidant, etc to obtain the
highest recovery efficiency. In this article, the optimum
parameters for processing uranium ore (U = 1.188%)
from the PaLua - PaRong area (Quang Nam province)
by agitation leaching method using sulfuric acid were
presented. The obtained data of the agitation leaching
were compared with those of heap leaching technology.

Keywords: Agitation leaching, heap leaching, uranium
ore.

Classification number: 2.4

TAP CHI

fioanoc |

CUNG NGHE /1

At qu 59(11) 11.2017
CL I Yall |

Khoa hoc Ky thuat va Céng nghé

Anh hwong ciia chi phi chat éxy hod dén hiéu sudt thu
héi urani: Mau quing duoc nghién véi do min nghién 95%
cép hat -75 um. Can 500 g cho vao cdc thay tinh 1 lit, cho
tiép 500 ml nuéc vao coc. Khudy déu trén thiét bj khudy voi
tbc do 200 vong/phut & nhiét do phong. B sung tir tir axit
sunfuric dic (d4 nap trong buret véi thé tich xac dinh va duy
tri pH = 1,0; chi phi axit 40 kg/tin quing). Sau khoang 30
phut, dung thia réc tir tr bot MnO, (85,2%, Trung Qudc)
v6i chi phi 0, 1, 2, 3 kg/tAn quing. Khudy trong 12 h roi tat
may, loc, rira ba. Thu va xac dinh thé tich toan bo dung dich
trong qua trinh. Xéac dinh hiéu suat thu hoi urani twong g
v6i timng muc chi phi chit oxy héa.

Anh hwéng cia thoi gian hoa tach dén hiéu sudt thu hoi
urani: Mau quing dugc nghién v6i do min nghién 95% cép
hat -75 pm. Can 500 g cho vao cc thiy tinh 1 lit, cho tiép
500 ml nudc vao coec. Khudy déu trén thiét bi khudy véi
tbc do 200 vong/phut & nhiét do phong. B sung tir tir axit
sunfuric dic (d4 nap trong buret véi thé tich xac dinh va duy
tri pH = 1,0; chi phi axit 40 kg/tin quing). Sau khoang 30
phat, dung thia ric tir tir bot MnO, (85,2%, Trung Qudc)
véi chi phi 2 kg/tan. Sau cac khoang thoi gian hoa tach 3,
6,9, 12, 15, 18, 21, 24, 28 h thi tat may, loc, rira ba. Thu
va xéc dinh thé tich toan b dung dich trong qua trinh. Xac
dinh hiéu suat thu hdi urani twong mg véi timg thoi gian
hoa tach.

Anh hwéng cia chi phi axit dén hiéu sudt thu hoi urani:
Miu quing dugc nghién véi dd min nghién 95% cap hat -75
pm. Can 500 g cho vao cdc thuy tinh 1 lit, cho tiép 500 ml
nude vao coe. Khudy déu trén thiét bi khudy vai toe do 200
vong/phut & nhiét do phong. Bo sung tir tir axit sunfuric dic
(d3 nap trong buret v6i thé tich x4c dinh va duy tri pH = 1,0;
chi phi axit tir 20, 25, 30, 35, 40, 45, 50, 55 kg/tAn quing).
Sau khoang 30 phut, ding thia ric tir tir bot MnO, (85,2%,
Trung Quodc) véi chi phi 2 kg/tan. Khudy trong 18 h rdi tat
may, loc, rira ba. Thu va xac dinh thé tich toan bo dung dich
trong qué trinh. X4c dinh hiéu sut thu hdi urani twong ting
véi tung muc chi phi axit.

Ham lugng urani trong quéng, trong dung dich va trong
bd quing sau hoa tach dwoc phan tich bing phuong phap
ICP-MS Agilent USA 7500a tai Phong thi nghiém VILAS
524 thugc Trung tdm Phan tich, Vién Cong nghé xa hiém.

Hiéu suét hoa tach urani duoc xéac dinh theo cong thuc:
H = (m /m) x 100%

Trong do: m, la khéi lwong urani c6 trong quing hoa
tach, m 1a khdi lugng urani thu dugce trong dung dich hoa
tach.
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Két qua va thao luan

Anh hwéng ciia kich thwde hat dén hiéu sudt thu hoi
urani

Thuc té céac khoang urani thuong bi bao boc bdi cac
khoang da khong quing, vi vay viéc gia cong co hoc Ia
nham giai ph(’)ng cac khoang urani khdi vé boc ctua da
khong quing, dong thoi glam kich thudce hat quang. Qua
trinh hoa tach quing c6 thé dugc xem nhu t6 hop ctia nim
giai doan vat Iy va hoa hoc nhu sau: Giai doan thir nhat 1a
ngoai khuéch tan tac nhan hoa tan urani (ion H*) tir moi
truong dung dich dén 16p dup 1a mién chuyén tiép giita dung
dich va bé mit hat quing. Giai doan thir hai 14 khuéch tan
ion H' qua lop dap dén bé mat hat quang. Giai doan thir ba
1a khuéch tan ion H* vao bén trong hat quang. Giai doan thi
tu 14 qué trinh hoa tan urani bang ion H*. Giai doan thir nim
1a khuéch tan ion uranyl di hoa tan tir trong 10ng hat quing
qua l6p diip vao dung dich. Vihoa tach duoc tién hz‘mh bing
phuong phéap khudy tron nén co thé khang dinh rang, trong
nam giai doan lién tiép néu trén thi giai doan ndi khuéch tan
ion uranyl tir bén trong hat quing (ndi khuéch tan) ra dung
dich 1a ¢6 tbc d6 thap nhat, quyét dinh dong hoc ciia ca qua
trinh hoa tach. Béi vay, trong cong nghé hoa tach khuay tron
thi kich thudc hat quing c6 ¥ nghia quan trong quyét dinh
hiéu sudt cta toan bd qua trinh.

Viéc xac dinh kich ¢& hat quing can nghién c6 ¥ nghia
rit quan trong, no quyét dinh kha ning tach urani ra khoi
quang (nhu trinh bay & trén). Néu nghién qua min thi mic
du hiéu suit hoa tach c6 thé ting 1én mot chut nhung van dé
phan chia rén - 1ong (bun - dung dich hoa tach) sé& rat kho
khan, dong thoi chi phi cho viéc nghién ciing ting 1én rat
nhiéu. Vi vay, can lua chon duogc ¢ hat thich hop dé tién
hanh hoa tach sao cho vira ddm bao duoc hiéu suat thu hoi
urani cao, vira khong gdy anh huong dén cac qua trinh tiép
theo.

Két qua khao sat anh huong cua kich thude hat quing
dén hiéu suat thu hoi urani duoc chi ra ¢ hinh 1.

100 -
(%) = -0,095d (pum) + 100,4

95 H
R?=0,97

90 H
85 A
80 -

75 A

70 T T T 1
50 100 150 200 250

Hiéu suat thu hai urani, @ (%)

Kich thwéc hat, d (um)

Hinh 1. Anh huéng ciia kich thuéc hat dén hiéu suat thu
hoi urani.
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Tur két qua thuc nghiém dugc chi ra ¢ hinh 1 cho théy,
kich ¢& hat quing cang nho thi hiéu suit thu hdi cang cao.
Tuy nhién thuc té cho thdy, khi kich thudc hat qua nho thi
hiéu sudt tich sit ciing ting nhanh so véi urani, tinh chon
loc ctia hoa tach giam di. Vi vay, cd hat quang thich hop cho
qua trinh hoa tach urani 1a -75 pm.

Anh huwong cua lugng chit oxy hoad dén hiéu sudt thu
hoi urani

Két qua khdo sat anh huong ciia luong chat 6xy hoa dén
hiéu sut thu hdi urani dugc chi ra ¢ hinh 2.

100 4

P (%)

95 -

0 0=8477+104¢"

g R=08¢

80

75 1

Hiéu suat thu hdi urani,

70 I I I 1
0 1 2 3 4

Lurong téc nhan oxy hda (MnO,) bd sung, m (kg/tan quéng)

Hinh 2. Anh huéng ctia lugng chat xy hoa dén hiéu suat
thu héi urani.

Tir két qua thuc nghiém cho thdy: Trong khoang thé oxy
hoa khir 450-530 mV, twong dwong mirc chi phi chat oxy
héa (MnO,) 14 2 kg/thn quing, hiéu suat thu hdi urani tang
khong dang ké do luong Fe*" da chuyén hoan toan thanh
Fe**, khi d6 néu tiép tuc tang thé oxy hoa dung dich thi chi
yéu s& lam tang qua trinh hoa tan tap chat. Tir két qua thuc
nghiém cho théy, chi phi chét oxy hoa dugc chon 1a 2 kg/
tan quang, vura dat hi¢u suét thu hoi urani cao, vira thu duoc
dung dich c6 thé 6xy hod khir trung binh, giam dugc nong
d6 cua mot sb kim loai c¢6 kha nang canh tranh véi urani
trong cong doan tinh ché urani bang trao dbi ion va chiét.

Anh hwéng ciia thoi gian héa tich dén higu sudt thu
héi urani

Két qua khao sat anh huong cta thoi gian dén hidu suat
thu hdi urani dugc chi ra & hinh 3.
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Hinh 3. Anh huéng cia thoi gian hoa tach dén hiéu suat
thu hdi urani.

Tir két qua khao sat cho thay, thoi gian phan Gmg 1 18 h
cho hiéu suét thu hdi urani dat 94,0%.

Anh hwéng ciia chi phi axit dén higu sudt thu héi urani

Két qua thyc nghiém vé anh hudng cua chi phi axit dén
hiéu suat thu hoi urani dugce chi ra ¢ hinh 4.
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Hinh 4. Anh huéng ctia chi phi axit dén hiéu suat thu hdi
urani.

Tir két qua khao st cho thiy, chi phi axit thich hop 1a 40
kg/tan quang cho hi¢u suat thu hoi urani dat 94,0%.

So sanh phwong phdp hoa tich khudy tron véi phwong
phdp hoa tich dong

Nhom tac gia da tién hanh thir nghiém hoa tach quing
urani ving Pa Lira - Pa Rong theo phuong phap hoa tich
dbng dé c6 thong s so sanh v6i két qua hoa tach khudy tron
o trén. Thi nghiém duoc tién hanh trén cot hoa tach bé‘lng
nhwa PVC (dudng kinh 0,105 m va chiéu cao 1,2 m). Quing
urani (1,188% U) duoc déap, nghién va sang dén kich thudc
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<1 cm. Nap 10 kg quing (c& hat < 1 cm) da agglomerat hoa
vao cdt. Dung bom dinh lugng tudi dung dich axit sunfuric
¢6 ndng d6 50 g/l vao dinh cot véi toe do 30 I/m*h. Méc
tinh thoi gian hoa tach 1a thoi diém pha long di ra khoi dau
dudi cua cot. Tudi dén khi nao dung dich 16 ra ¢ day cot co
pH < 1 thi dimg, dé chay hét qua 1 ngay thi tudi tiép. Xéc
dinh thé tich tudi va thu, nong d6 urani trong mdi lan tudi
dé tinh hiéu sudt thu hoi urani sau mdi lan tudi (thé tich tudi
la lvgng dung dich axit sunfuric tudi tir trén dinh cot quang
dugc tinh tir e bat dau tudi dén khi két thic tudi, con the
tich thu la lwgng dung dich thu dugc ¢ dudi day cot sau khi
dé cot chay hét ciia mdi lan tudi).

Tién hanh hoa tach khi bom toan bo dung dich axit da
chuén bi va thu dung dich di chay qua cot lam dung dich
hoa tach. Rura bé“mg dung dich axit sunfuric loang (0,1%).
X4c dinh thé tich dung dich hoa tach va dung dich rira, phan
tich ham luong urani, st trong dung dich va b quing dé
tinh hiéu sudt thu hoi urani. K&t qua so sanh cac thong sd
cua qua trinh dugc chi ra ¢ bang 1.

Bang 1. So sanh cac théng s6 clia qua trinh hoa tach
quang ving Pa Liia - Pa Rong bang phuang phép hoa tach
khudy tron va hoa tach dong.

Cic thong sb Hoa tich dong Hoa tich khudy tron

Kich thuéc quing ban dau <lcm <75 um
Tiéu hao axit H,SO,, kg/tin quing 45-50 40
Tiéu hao chét 6 xy hod MnO,, kg/tAn quing 4 2
Nf”)ng d6 U trong dung dich hoa tach, g/l 1,0-1,6 5-8
Nong do Fe trong dung dich hoa tach, g/l 8-11 1-2
Hiéu suét thu hdi urani, % 80,2 94,0

Do phuong phép hoa tach khudy tron yéu cau kich thude
hat quing nhoé hon rat nhiéu, nén khi b sung axit, chit oxy
hoa lai phai khong ché pH va thé oxy héa khir & mirc d nhat
dinh. Vi vay, phuong phap hoa tach khudy tron co wu diém
1a ndng d6 urani trong dung dich sau hoa tach va hiéu suét
thu hdi urani cao hon; tiéu hao axit, chat oxy hoa va ndng
d6 sat thap hon khi so voi phuong phap hoa tach déng vi
trong hoa tach déng sir dung axit sunfuric c6 nong d¢ cao
ngay tir ban déu [3]. Chinh vi néng do sat trong dung dich
hoa tach thap nén giai doan lam giau, 1am sach dung dich
urani tiép theo s& thuan loi hon. Tuy nhién, hoa tach quing
¢6 ham lugng urani thap, thap hon 1% theo U,0,, bang cong
nghé danh dong s& c6 hiéu qua hon so véi hoa tach khudy
tron. Hoa tach khudy tron c6 hiéu qua cao khi xtr Iy quing
urani ¢6 ham luong cao nhung phai nghién min quing dan
dén tang chi phi nghién, phat sinh bui nhiéu va chi phi cho
khau loc, rura.

M
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Nhu vay, mdi loai hinh cong nghé, hodc hoa tach danh
dbng, hodc hoa tach khudy tron trong binh phan tng déu
¢6 uu diém va nhuoc diém riéng. Viéc lya chon phuong
phap hoa tach phu hop phu thudc hoan toan vao thanh phan
khoang vét, héa hoc cua quang va mic do yéu cAu tan thu
urani tr quang.

Trong nghién ctru ndy, cac yéu td anh hudng dén hiéu
suét thu hoi urani tir quang (U = 1,188%) ving Pa Lira - Pa
Rong (tinh Quang Nam) bang phwong phap hoa tach khudy
tron da dugc khao sat ky. Cac két qua thyc nghiém cho thay
céc thong s6 hoa tach toi wu nhu sau:

+ Kich thuéce hat quang phu hop cho qua trinh hoa tach
khudy tron khoang 95% c6 cap hat -75 um;

+ Chi phi axit sunfuric thich hgp cho qua trinh hoa tach:
40 kg/tén quang;

TAP CHI
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+ Chi phi tac nhan oxy hoa MnO,: 2 kg/tin quing;
+ Thoi gian phan tng: 18 h;

Véi cac diéu kién nhu trén hiéu sudt thu hdi urani dat
(9443)%.
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Anh hwéng ciia nong do Poly(D,L-lactide)
va cac thong so gia cong lén hinh thai vi hat electrospray
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Tém tit:

Piéu khién qua trinh giai phong thudc thong qua sy diéu khién hinh thai va ciu tric ciia vét li¢u mang thudc 1a vin
dé dang dworc cac nha nghién ctru quan tam, boi sy gidm cic tic dyng phy ciia thudc va ning cao hiéu qua diéu tri.
Mot trong cac phuo’ng phap hiru dung ché tao cac hat mang thude Ia electrospray nho cac wu diém ciia no nhw kha
nang mang thude cao, dé ché tao, va phan hiy sinh hgc. Nghién ctru nay tap trung vao anh hlm’ng cia nong do Poly
(D,L-lactide) acid (PLA) trong dung mdi chloroform va cic thong so gia cong nhw dién thé ap vao, khoang cach
thu mau dén hinh thai vi hat. PLA dwoc sir dung dé ché tao vi hat bang phwong phap electrospray béi sw twong
thich sinh hoc va kha niing phan hity sinh hoc ciia n6. Hinh thai ciia vi hat s&é dwgc quan sat bang kinh hién vi dién
tir truyén qua (SEM). Cé thé diéu khién dwoc hinh thai ciia hat va do dong nhit vé hinh thai bing cach diéu chinh
nﬁng do polyme (4,5%, 5% va 5,5% PLA), dién thé (18 kV va 24 kV) va khoang cach thu miu (15 cm, 20 cm va 25
cm). Théng s toi wu trong nghién ciru nay dé tao vi hat hinh ciu dong nhit, 6n dinh 1a 5% PLA, 24 kV, 20 cm. Tuy

nhién, vi hat vin c6 bé mat nhin do st dung chloroform co toc do bay hoi cao.

Tir khéa: Electrospray, hinh thdi, Poly (D,L- lactide), SEM, vi hat.

Chi sé phdn logi: 2.5

Gioi

Trong vai thap ky qua, cic nha khoa hoc di tién hanh
nghién ctu va ché tao cac hé vat liéu mang thudc va dan
thubc dé nang cao hiéu qua diéu tri va tranh cac tic dung
phu cua thude, dic biét 1a dbi voi bénh tiéu duong va ung
thu. Bén canh cac vat liéu mang thude nhu hydrogel, mixel,
méng da 16p..., phuong phép electrospray da duoc st dung
dé ché tao cac vi hat polyme tmg dung trong dugc pham va
y hoc. Vi hat electrospray chira thude s& di vao co thé ngudi
qua duong ubng, tiém hodc hit [1, 2]. Qua trinh giai phong
thude ra khoi cac vi hat nay thong qua qua trinh an mon dan
nén polyme boi méi trudng sinh hoc trong co thé, qué trinh
nay xay ra bdi sy phﬁn hﬂy lién két ester ciia Polylactide
acid [3]. Nhu Vay, diéu khién duoc hinh thai va kich thudc
vi hat s& gitup diéu kién duoc qua trinh giai phong thudc ra
khéi vi hat polyme [4, 5]. Hinh thai hat electrospray bi anh
hudng boi cac thong sé nhu ban chat polyme (loai polyme,
khéi lwong phén tir), dung méi (tc d6 bay hoi, sirc cing
bé mit va d6 dan dién), ndng d6 polyme trong dung dich
va luu lugng phun [1, 6-9]. Su 6n dinh vé hinh thai cua
hat electrospray chi dat dugc khi thuc hién & ché do phun

‘Tac gia lién hé: Email: nguyenvuvietlinh@hcmut.edu.vn
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cone-jet [10]. O ndng d6 polyme thap, vi hat c6 hinh dang
mang, dia hodc ban cau, tang néng d6 thi tao duoc hat cau,
tuy nhién khi néng d6 cao, vuot gi tri toi han cia chudi 1ol
polyme trong giot electrospray thi ddn dén hinh thanh cac
hat dinh soi, tham chi soi néu ndng d6 du 16n [7, 11-13].
Trong Iugng phan tu 16n co thé tao duoc hat cAu mac du
& nong do thap do sb lugng chudi réi tao ra nhidu nhd vao
mach polyme dai [7]. Trong mdt nghién ctiru khac cia nhom
tac gia, loai polyme va khdi luong phéan tir khac nhau cua
PLA tao ra cac hinh thai va kich thudc vi hat khac nhau mac
du str dung ciing ndng do polyme [14].

Trong nghién ctru ndy, anh huéng ctia ndng do PLA trong
chloroform, cac thong s6 gia cong nhu dién thé va khoang
cach thu miu 1én hinh théi vi hat ché tao bang phwong phép
electrospray s& dugc khao sat bang kinh hién vi dién tir
truyén qua. Hinh thai va kich thudc cua vi hat PLA dugc
didu khién bang cach diéu chinh céc thong sb ché tao hat.
Nghién ciru tiép theo s& khao sat anh huong cua hinh thai va
kich thudc hat 1én qua trinh giai phong cta thude trén mo
hinh invitro.
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Abstract:

Controlling the release of drug by controlling the
morphology and structure of drug loaded microparticles
has attracted attention fromresearchers due toits benefits
of reducing the side effects of drugs and improving
effectively the treatment. The electrospray is the useful
method to fabricate drug loaded microparticles because
of its advantages such as high drug loaded capacity of
microparticles, easy manufacture, and biodegradability.
This study focused on the effects of the Poly(D,L-
lactide) acid (PLA) concentration in chloroform solvent
and processing parameters such as applied voltage,
collecting distance on the microparticles morphology.
PLA was used to fabricate microparticles by the
electrospray method because of its biocompatibility
and biodegradability. Morphology of the particles was
observed by the Transmission Electron Microscopy
(SEM). The morphology of the particles and the
uniformity of the morphology were able to control
by adjusting the polymer concentrations (4.4, 5, and
5.5% PLA), voltages (18 kV and 24 kV) and collecting
distances (15 cm, 20 cm, and 25 cm). In this study, the
optimal parameters which created the uniform and
stable spherical particles were 5% PLA, 24 kV, and 20
cm. However, the particles surface was still wrinkle due
to using chloroform which has a high evaporation rate.

Keywords: Electrospray, microparticle, mophorlogy,

Polylactide acid, SEM.
Classification number: 2.5
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Nguyén liéu va phuong phap nghién ciu
Nguyén liéu

Poly (D,L-lactide) acid (PLA) ctia hang Sigma aldrich
- My, trong lugng phan tdt Mw = 75.000-120.000 mol/g.
Dung méi chloroform ciia Prolabo - Phap, do tinh khiét
99,8% va nhiét d6 soi 61°C.

Phuwong phap nghién ciru

Chuan bi dung dich phun PLA: PAu tién PLA duge hoa
tan trong dung moi chloroform véi néng do polyme lan luot
1a 4,5%, 5% va 5,5% (khdi luong/khdi lugng) bang may
khudy tir trong 2-2,5 h ¢ nhiét d¢ phong. Sau d6 dé dung
dich PLA 6n dinh trong 20-30 phut nham loai bd hoan toan
cac bot khi trong dung dich.

Ché tao vi hat electrospray PLA: Cho dung dich PLA
vao xylanh 25 ml, ¢6 gin kim tiém loai 20G (dwdng kinh
trong cua kim 1a 0,603 mm) vao dau xylanh. Kim tiém can
duogc cit va mai nhin ¢ dau kim. Tiép tuc 1ap xylanh vao hé
théng bom Micropump Top-5300 (Nhat Ban), c6 thé diéu
chinh dugc luu lugng phun tir 0,1 ml/h &&n 100 ml/h. Ap
dién thé cao gdm 18 kV va 24 kV vao dau kim va ban thu
mau nhu hinh 1. Ban cyc thu miu 1a tim kim loai ¢ phu
mot 16p nhom mong. Dudi tac dung cia dién truong, cac
giot dung dich polyme mang dién sé& di chuyén tir dau kim
dén bang thu mau tao thanh cac vi hat PLA. Mau sau khi
phun s& duoc dé ¢ nhiét 6 phong trong 48 h cho dung méi
bay hoi hoan toan.

Ban thumau

Dung dich Polyme U kim

—1
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oooo
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May bom dién dong Pién thé cao

Hinh 1. Heé thong electrospray ché tao vi hat PLA [14].

Phuong phap danh gia hinh thdi va kich thuéc cua vi
hat electrospray: Hinh thai cua vi hat dugc quan sat va
ghi lai boi kinh hién vi dién tr quét (Scanning Electron
Microscopy - SEM) Hitachi S-4800, Nhat Ban tai Phong
thi nghiém cong nghé nano, Trung tam Nghién ctru va phat
trién, Khu Cong nghé cao TP H6 Chi Minh. Cac méu trudc
khi chup SEM di dugc phu mot 16p Platin. Dién thé gia tdc
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trong qua trinh quét 1a 5 kV.

Kich thudc hat PLA dwoc do bing phan mém Imagel
trén anh SEM va d6 phan b6 kich thude hat duoc tinh toan
bang phan mém Minitab.

Két qua
Anh hwéng ciia néng dp PLA lén hinh théi vi hat

PLA dugc pha trong dung méi chloroform & 3 nong
d6 % PLA 1a 4,5%, 5% va 5,5% (khdi lugng/khdi luong).
Thong s6 ché tao hat cua may duogc thiét lap ¢ dinh nhu
sau: Dién thé phun: 18 kV, khoang cach tir diu kim dén ban
thu mau: 15 cm, Iuu lugng phun 1a 1 ml/h khi tién hanh khao
sat voi cac % PLA khac nhau. San phém hat thu dugc duoc
danh gia qua anh SEM.

8-4800 7.4mm x1.00k SE{M)

Hinh 2. Anh SEM cdia vi hat PLA & cac ndng dé khac
nhau: (a) 4,5%, (b) 5% va (c) 5,5% (18 kV, 15 cm, 1
ml/h, 20G).

Anh huwong cua dién thé ap vao Ién hinh thdi vi hat
PLA

Sau khi chon Iua n6ng d6 PLA phu hop dé tao hinh thai
hat vi cau, tién hanh khao sat sy anh hudng cua dién thé ap
vao hé 1én hinh thai va kich thudc hat vi cau. Thong s6 ché
tao dugc thiét 1ap bao gdm 5% PLA, khoang cach tir dau
kim dén ban thu mau: 15 cm, luu luong phun 1a 1 ml/h, dién
thé duoc khao sat & 2 gia tri 1a 18 kV va 24 kV. Hinh 3 Ia
két qua anh SEM ¢ 18 kV (3a) va 24 kV (3b).

TAP CHI

ffronnoc

. qu 59(11) 11.2017
CUNG NGHE v ICL i Yail |

Vi

Khoa hoc Ky thuat va Céng nghé
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Hinh 3. Anh SEM cdia vi hat PLA & dién th& khac nhau: (a)
18 kV va (b) 24 kV (5% PLA, 15 cm, 1 ml/h, 20G).

Anh hwéng ciia khodng cdch thu méu Ién hinh thdi va
kich thwoc vi hat

Hinh 4 13 anh SEM cua cac vi hat PLA ché tao bing
phuong phap electrospray & cac thong sb sau: Dién thé 18
kV, 5% PLA, luu lugng phun 1a 1 ml/h, khoang cach tir dau
kim dén ban thu mau: 15 cm (4a), 20 cm (4b) va 25 cm (4c).

Hinh 4. Anh SEM ctia vi hat PLA & cac khoang cach khéc
nhau: (a) 15 cm, (b) 20 cm va (c) 25 cm (5% PLA, 24 kV,
1 ml/h, 20G).

Sau d6 anh SEM duogc st dung dé tinh kich thugc hat
PLA, hinh 5 12 biéu do thé hién sy anh hudng ciia khoang
cach phun Ién kich thudc hat PLA.
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Hinh 5. Anh huéng ctia khoang cach phun Ién kich thuéc
hat electrospray PLA (5% PLA, 24 kV, 1 ml/h, 20G).

O néng do PLA thép 4,5%, hat c6 hinh thai cau, tuy nhién
¢6 nhiéu 16 rdng, khuyét do thiéu polyme (hinh 2a). Ting
néng d6 PLA 1én 5%, thi hat cau dd mét di cac phan rong
va khuyét; tiép tuc tang PLA Ién 5,5%, céac hat dinh soi va
cac hat thudn dai xuat hién (hinh 2b va 2c). Nguyén nhan Ia
do khi ting nong do polyme, s6 luong chudi rdi trong giot
electrospray ting lén va nho vay hat PLA khong con bi rong
va khuyét (5% PLA), nhung khi chudi réi hinh thanh quéa
nhiéu sé& tao hat thuén dai (5,5% PLA). Hinh thai hat ¢ tat
ca cac ndng do PLA déu nhin nheo 1a do sir dung dung moi
chloroform ¢6 tdc do bay hoi cao lam cho bé mit cua giot
electrospray khi bay dén ban thu hoa ctng, trong khi d6 bén
trong hat cau van con dung méi. Sau mot thoi gian, dung méi
bén trong hat PLA di chuyén ra ngoai méi truong, dong thoi
¢6 su khuyéch tan cua cac mach polyme bén trong vi hat,
dan dén bé mit hat bi nhin nheo. Nhu véy, 5% PLA tao duoc
hat cau, nén nong do nay dugc ding dé nghién ciru nhitng
anh huong ciia thong s gia cong 1én hinh thai vi hat PLA.

Trong hinh 3, vi hat c6 hinh thai cau & n@)ng do 5%
PLA trong dung moi chloroform, luu lugng phun la 1 ml/h,
khoang cach tir dau kim dén ban thu 13 15 cm & ca 2 muc
dién thé 1a 18 kV va 24 kV. Tuy nhién & dién thé 18 kV, cac
vi hat chua tach ro1 hoan toan ma bi dinh vao nhau (hinh 3a),
nguyén nhan l1a do muc dién thé 18 kV khong tao ra lyc dién
truong di manh, trong truong hop nay 13 luc ddy Culong,
dé tach giot electrospray thanh céc vi hat trong qué trinh
chung bay tir diu phun dén ban thu mau. O dién thé 24 kV,
cac vi hat PLA da tach ro1 nhau nhung lai xuét hién cac soi
to mong gitta cac hat (hinh 3b). Hién tuong nay dugc giai
thich 1a do trong qua trinh giot electrospray bay tir dau kim
dén ban thu, xdy ra 2 qua trinh 1a lyc day Culong tach giot
electrospray thanh cac giot so cap rodi dén vi hat, va lyc hat
dién truong phat sinh giita dau kim tich dién duong va ban
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thu tich dién am, c6 mdt soi to mong hinh thanh gitra cac hat
sau khi ching bj chia tach. Ngay tai thoi diém soi to hinh
thanh, dung méi bay hoi hoan toan s€ lam hoa cling soi to.

Khi khoang cach tir dau kim dén ban thu mau (khoang
cach thu mau) g?in (15 cm), cac hat PLA bi dinh vao nhau va
bién dang, nguyén nhan 1a do dung médi van con trong céc
vi hat nén khi bay dén va vao bang thu, cac hat bi thay d6i
hinh dang va béch dinh vao nhau. Bén canh do, trong qua
trinh chia tach boi luc Culong va bay dén ban thu, khoang
cach gan 1am cho hat khong du thoi gian chia tach da bay
dén ban thu (hinh 4a). Tang khoang cach thu mau 1én 20 cm,
cac vi hat PLA du thoi gian dé chia tach nén két qua trén
anh SEM Ila céc hat roi rac (hinh 4b). Tuy nhién, khi khoang
cach thu 1a 25 cm, cac vi hat lai bi dinh vao nhau (hinh 4c).
Hién tuong nay 1a do khoang cach giira ¢au phun va ban thu
tang, 1am giam luc dién truong va luc ddy Culong khong du
manh dé tach roi hoan toan céac vi hat.

Két qua cho théy, kich thudc hat va do 1éch chuén tang
dan khi khoang cach phun ting dan (hinh 5). O khoang cach
15 cm, kich thudc hat trung binh 1a 7,2 pm va d¢ léch chuéan
StDev = 1,082. Tang khoang cach 1én 20 cm, kich thudc hat
trung binh 10,99 pm va c6 do 1éch chuan StDev = 1,352. O
25 cm, kich thudc hat trung binh 11,93 um va c¢6 do léch
chuan StDev = 1,552. Hién tuong nay dugc giai thich la
do khi tang khoang céch, luc dién truong giam lam cho lyc
Culong giam. Vi vay, cang tang khoang cach thi kich thudc
hat cang ting do luc dién truong cang giam, dan dén qua
trinh phan tach hat khong tt, két qua 1a do dong déu vé kich
thudc hat giam, do 1éch chuan cang ting.

Hinh thai cta vi hat PLA ché tao bang phuong phap
electrospray bi anh hudng boi cic thong sb ché tao nhu
ndng do polyme, dién thé ap vao va khoang cach tir dau kim
dén ban thu mau. O nong d6 PLA 5%, cac chudi ri polyme
hinh thanh vira du dé tao duoc vi hat hinh ciu, tuy nhién bé
mat hat bi nhan do stt dung dung moi co tde do bay hoi cao
1a chloroform. Trong cac diéu kién khéo sat, thong s ché
tao t6i wu dé hinh thanh hat cau roi rac va déng nhat 1a 24
kV va 20 cm.

Nghién ciru ndy van chua tao duoc cic hat co bé mat
nhin, cac hat ddng nhit va co tinh 1ap lai. Trong cac nghién
ctru td1, cac dung moi hodc h¢ dung moi co tde do bay hoi
cham hon, va d§ dan dién cao hon sé& dugc sir dung dé 1am
dung moi ché tao hat nhu dichloroethane va acetonitrile.
Luu lugng phun va céc loai dau kim s& duge khao sat dé
danh gia anh hudng 1€n hinh thai va kich thudc hat.
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Thiét bi SBR ci tién hiéu néing cao trong xit Iy dong thoi cc chat
hiru co va nito trong nwdc thai ché bién cao su sau xir ly ky khi
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Tém tit:

Nghién ciru nay trinh bay khi ning loai bé dong thoi cac chit hiru co va nito' trong nwéc thai ché bién mii cao su sir
dung cac thiét bi phan irng theo mé ké tiép (SBR) cii tién. Cac thiét bi SBR cai tién dworc thiét ké dic biét dé bao gom
ca ving hiéu khi ¢6 suc khi va viing thiéu khi khong suc khi trong ciing mét thiét bi. Trong cac thiét bi nay, hén hop
nuée thai co thé tuin hoan lién tuc tir ving nay sang ving khac trong khi suc khi. Do d6, cac qua trinh nitrit/nitrat
ho# va khir nitrit/nitrat c6 thé xay ra dong thoi trong hai ving ciia thiét bi. Hai thiét bi R1 va R2 véi cac ché dd suc
khi khac nhau da dwoc sir dung dé danh gia hi¢u qua ciia ché dd suc khi. Suc khi dwoc duy tri & toc do khong doi doi
voi thiét bi R1, trong khi dé thay ddi tir tc dd suc khi thip trong giai doan dau sang tdc dd suc khi cao hon trong giai
doan sau ciia giai doan phan tng ddi véi thiét bi R2. Thiét bi R1 dwoc van hanh véi cach thire suc khi thong thwong
ciing di dat dwoc hiéu qua xir 1y cao dbi véi nhu ciu oxy héa hoe (COD), amoni ciing nhw tong nito (T-N). Hon nira,
hiéu qua ciaa thiét bi R2 véi ché dd suc khi dic biét con dwoe cai thién thém dang ké vé kha ning xir Iy T-N. Trong
cac khoang tii trong COD va T-N twong tng 0,9-1,6 kg COD/(m*ngay) va 0,16-0,31 kg T-N/(m*ngay), hiéu suit xir

1y COD, amoni va T-N trung binh ciia thiét bi R2 twong g 1a 97%, gin 100% va 94-97%.

Tir khéa: Nwéc théi ché bién mii cao su, thiét bi SBR cii tién, xiv ly dong thoi chét hitu co va nito.

Chi sé phén loai: 2.7

Md dau

Viét Nam 1a mét trong s6 cac nude dan dau thé gioi vé
khai thac va xudt khau cao su tu nhién. Theo s6 lidu théng
ké cua Hi€p hoi Cao su Viét Nam, san lugng cao su thién
nhién nam 2016 cua nudc ta dat trén 1 triéu tan, dang thtr 3
thé gi¢i (sau Thai Lan va Indonesia). Vi lugng nudc thai
phét sinh trung binh khoang 25 m® cho mdi tin san pham,
mdi nim nganh cong nghiép ché bién cao su Viét Nam dang
phat thai khoang trén 25 triéu m® nudc thai. Nudc thai ché
bién cao su ty nhién dugc xem 1a mot trong nhiing loai nudc
thai c6 murc d6 6 nhiém rit cao boi cac thanh phan: Nhu ciu
oxy sinh hoa (BOD), nhu ciu oxy hoéa hoc (COD), téng nito
(T-N) va tong chat rin lo lung (TSS) véi gia tri twong tmg
c6 thé 1én téi 7.590-13.820 mg/l, 11.935-26.914 mg/l, 450-
1.306 mg/1 va 468-2.220 mg/1 [1, 2].

Hién nay, & Viét Nam c¢6 nhidu c6ng nghé xir Iy nude thai
dang duogc ap dung trong nganh ché bién cao su ty nhién,
trong d6 chu yéu két hgp mot s6 trong cac qua trinh: Tach
gan mi, tuyén ndi, xir Iy ky khi UASB, muong oxy hoa, bé
suc khi, loc sinh hoc hiéu khi, ho tao, hd 6n dinh [1, 3]. Tuy
nhién, theo diéu tra cia cac tic gia Nguyen Nhu Hien va
Luong Thanh Thao (2012) [1], cac hé théng xtr Iy nude thai

‘Tac gia lién hé: Email: namdv@ims.vast.vn
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& cac nha méay ché bién mu cao su tai khu vyc Pong Nam
B6 van boc 16 nhiéu han ché, nhu hiéu qua xu ly chua cao;
COD, BOD, T-N va TSS trong nudc thai sau xur Iy & nhiéu
nha may van con cao hon quy chuin xa thai cho phép. Cong
nghé chu yéu hién nay duoc 4p dung dé xur 1y cac thanh
phan nito trong nudce thai cua cac nha may ché bién mu cao
su la muong oxy hoa, ho tao hay ho tw nhién, tuy nhién hiéu
qua xtr 1y chua cao, kho ¢6 kha ning xir 1y triét dé cac thanh
phan nito, hon nita can thoi gian xir 1y dai va mat bang xay
dung 16n [1-3].

Thiét bi phan tmg theo mé ké tiép (SBR) da duogc nghién
ctru va ing dung nhiéu trong xir Iy nude thai do ¢6 cac uu
diém: C6 thé xur Iy ddng thoi cac chat hitu co va nito; cong
nghé linh hoat, ¢6 thé thay ddi ché d6 van hanh phu hop véi
tinh chat khac nhau cta nhiéu loai nudc thai va khong can
bé lang cudi [4-10]. Tuy nhién, d6i véi SBR thong thuong,
dé nang cao kha niang xir Iy dong thoi cac chit hiru co va
nito can phai thyc hién nhidu chu trinh phan tng thiéu khi
- hiéu khi luén phién, két hop véi ap dung ché do cap nudc
thai nhidu 1an vao giai doan diu cua mdi chu trinh thiéu
khi - hiéu khi [4, 5, 9]. Vi vdy, qua trinh SBR thong thuong
v6i nhiéu chu trinh thiéu - hiéu khi tré nén phirc tap, khé ap
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Abstract:

In this study, the simultaneous removal of organic
and nitrogen substances from rubber latex processing
wastewater was investigated using modified sequencing
batch reactors (SBRs). The reactors were specially
designed to consist of both oxic zone with aeration
and anoxic one without aeration in a single-stage
reactor. In these reactors, wastewater mixture is able
to continuously circulate itself from one zone to the
other during aeration. Therefore, nitrification and
denitrification could be occurred simultaneously in the
two zones of these reactors. Reactors R1 and R2 with
different aeration modes were used for evaluating the
effect of aeration modes. Aeration was kept at constant
air flow-rate for R1, while varried from lower air flow-
rate in the early period of the reaction stage to higher
air flow-rate in the later one for R2. The reactor R1
with the conventional aeration mode achieved high
COD as well as T-N removal efficiencies. Furthermore,
the performance of the reactor R2, which was operated
under the specific aeration mode, was greatly improved
in terms of T-N removal. In the ranges of COD and T-N
loading rates of 0.9-1.6 kg COD-m>-d"' and 0.16-0.31 kg
N-m3-d', respectively, the average COD, ammonium,
and T-N removal efficiencies of R2 were 97%, nearly
100%, and 94-97%, respectively.

Keywords: Modified SBR, rubber latex processing
wastewater, simultaneous removal of organic and nitrogen
matters.

Classification number: 2.7
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dung trong thuc té, dic biét 1a ¢ diéu kién Viét Nam.

Vi muc dich vira nang cao hiéu qua xt Iy cung luc cac
chat hitru co va nito, vira don gian héa quy trinh van hanh,
nghién ctru nay dugc thyc hién nham cdi tién thiét bi SBR
thong thuong dé co6 thé dong thoi thuce hién cac qua trinh
hiéu khi va thiéu khi, tirc 1a dé c6 thé xtr ly dong thoi cac
hop chat nito cung lic voi xu 1y cac chat hitu co, chi trong
mot giai doan phan ung duy nhat.

Nguyén liéu va phuong phap
Nudc thai

Nudéc thai sir dung trong nghién ctru nay la nudc thai
cua Nha may Cao su Ha Tinh sau khi dugce xu 1y qua hé
thong UASB trong phong thi nghiém. Nudge thai sau xur Iy
ky khi c6 COD trong khoang 1.600-2.016 mg/l; nong do

nito amoni (N-NH,") va tong nito (T-N) tuong (g trong cac
khoang 154-261 mg/l va 231-391 mg/l (bang 1).

Bang 1. Pdc trung nudc thai va cac ché do thi nghiém.

Giai doan khéi dong Giai doan 6n dinh

Théng s
Chédy I Ché dg I Chédplll  Chédglv  ChédjV
COD vio, mg/l 167134 174379 1600439 1717425 2016280
N-NH," vio, mg/ 15426 15410 190+13 2085 26117
T-N vio, mg/l 23129 23015 284419 3118 391226
Luu lugng nuée thai, Ungdy ~ 4,67:0,09  6,28+0,12 845008 104202 11,803
Tai trong COD,
ke COD/(mixagiy) 0524001 0,73£0,02 0,90£0,02  1,19:0,03  1,61:0,06
Tai trong N-NH,,

a o -+ + + +
ke N-NH, (mxngiy) 0,048£0,002  0,0640,003 011001 0,14£0,01  02120,01
Tai trong TN, 00710003  0,096£0,005  0,16£001  021£001 03120,02
kg T-N/(m’xngay)

Cic hé thiét bi thi nghigm
10
TT
[ —
[ ——
......... e s i,
E vi trl lay man
§

Hinh 1. Hé thi nghiém SBR cai tién.

1. Thiing chtia nuéc thai, 2. Bom cip nudc thai, 3. Ong cdp nudc thai, 4.
Thiét bi SBR cai tién, 5. Van xa tu dong, 6. Thung chda nudc sau xG 1y, 7.
May théi khi, 8. Luu lugng k& khi, 9. Cuc phan tan khi, 10. Bo diéu khién,
I. Vang hiéu khi I, Vaing thiéu khi.
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Hai hé thong thiét bj (R1, R2) giéng nhau nhu hinh 1 da
duogc sir dung dé nghién ctru. Mdi hé théng bao gdm thiét
bi SBR cai tién; bom cip nudc thai; may thoi khi; va van
xa ty dong. Cac thiét bi ¢ thé diéu khién dugc ché d6 hoat
dong theo chu ky thoi gian mong mudén. Thi nghiém duoc
tién hanh theo hinh thirc xir Iy theo mé. Thiét bi SBR cai
tién dugc ché tao tir nhua acrylic trong sudt, co té)ng thé tich
hitu ich va chiéu cao 1am viéc twong tng 1a 15 lit va 1,34 m.

Thiét bi SBR cai tién duoc phat trién trong nghién ciru
nay khac voi cac thiét bi SBR thong thuong, dugc chia
thanh hai ving boi vach ngan nhung thong nhau & ca phia
trén mat va dudi day, va viéc cap khong khi trong giai doan
phan ung ctia m&i mé xur Iy chi duoc thuc hién ¢ ving tha
nht. Trong giai doan syc khi, do c6 sy chénh léch khdi
luong riéng ciia hdn hop nudce - bun giira hai ving c6 suc
khi va khong c6 suc khi ma hon hop co khi luong riéng 1on
hon tir ving khong suc khi duoc tuan hoan vé ving c6 suc
khi, tao ra vong tuan hoan khép kin gitra hai ving (hinh 1).
Véi cau tao nhu véy, trong thiét bi SBR cai tién nay dong
thoi ton tai ca hai ving hiéu khi va thiéu khi ngay trong
cung mot thiét bi, va hdn hop nudc - bun dugce luan chuyén
tor vung nay sang vung kia nho hiéu ting khi nang ma khong
can str dung bom tuan hoan ngoai.

Ngoai ra, thiét bi ndy ciing dugc cai tién dé co thé gop
céc giai doan thio nudc di xir Iy ciia mé trude va cp nude
m&i cho mé tiép theo nhu ¢ thiét bi SBR thong thuong thanh
mot budc cap va thdo nude dong thoi, duge thuc hién cing
ltc. Viée nay dugc thuc hién bé“mg cach cép nudc thai cho
mé moéi vao phia duéi day thiét bi, dong thdi mé van thao
nudc phia trén thiét bj dé nude da xir Iy ciia mé trude ¢ phan
phia trén thiét bi chay ra ngoai. Viéc cép va thao nudc dong
thoi cho phép kéo dai thoi gian phan tmg trong mdi mé xur
1y, do d6 c6 thé nang cao hiéu qua xr 1y, ddng thoi ciing cho
phép don gian hoa quy trinh van hanh thiét bi.

Quy trinh va ché dp thi nghiém
Quy trinh thi nghiém:

Chu trinh van hanh cua cac hé thiét bi thi nghiém nhu
hinh 2, bao gom ba giai doan tuan ty noi ti€p nhau: Cap va
thdo nudc dong thoi, phan ung, va lang.

. Mot me 2 Iy (190 phal) N

) g
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Hinh 2. Chu trinh lam viéc cta thiét bi thi nghiém.

Ché d6 hoat dong ciia cac hé thiét bi thi nghiém duoc
trinh bay trong bang 2. Tong thoi gian cia mbi mé xu ly
1a 180 phut, trong d6 giai doan cip va thao nudc dong thoi
dugc thuc hién trong 10 phut, giai doan phan g kéo dai
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145 phut va thoi gian ling 1a 25 phut.

O thiét bi thi nghiém thir nhat (R1), trong sudt giai doan
phan ung, tuong ty nhu cac h¢ SBR thong thuong, qua trinh
suc khi dugc tién hanh ¢ luu lugng khong khi khong doi
(2,0 I/phat).

O thiét bi thi nghiém thir hai (R2), trong chu ky phan
ung, qua trinh syc khi dugc thuc hién véi hai giai doan c6
lwu lugng khong khi khac nhau. O giai doan 55 phut ban
dau, luu luong khong khi dwoc duy tri & muc thap (0,5 1/
phat) nham duy tri mirc DO (oxy hoa tan) thap (< 0,5 mg/l)
dé thuc hién dong thoi cac qua trinh nitrit/nitrat hoa va khir
nitrit/nitrat & ca hai ngin cia thiét bi; & giai doan 90 phut
tiép theo, luu lugng khong khi dugc ting 1én mirc 2,0 1/phut
nham ting DO trong thiét bi dé oxy héa triét dé chat hiru co
va amoni con lai.

Bang 2. Ché& do hoat dong cia cac thiét bj.

Thoi gian phan ting, phit

Thoi gian cip va Thoi gian
Thiét bi  thao nuwée dong thoi, ling,
phiit Suc khi 0,4 Iphiit  Suc khi 2,0 Uphit ~ phit
R1 0 145
10 25
R2 55 90
Ché dg thi nghiém:

Céc cdt SBR dugc khoi dong voi nguén bun hoat tinh
duoc 1€iy tor mot hé théng xur ly nude thai sinh hoat theo
cong nghé loc sinh hoc hiéu khi - thiéu khi véi nong do
MLSS ban dau khoang 5.000 mg/l. Qué trinh khoi dong
dugc thuc hién bang phwong thirc ting dan luu lugng nude
thai voi diéu kién tai trong COD va T-N ban dau twong (mg
1a 0,5 kg COD/(m*xngay) va 0,07 kg T-N/(m>xngay).

Céc thi nghi€ém dugc thuc hién ¢ nhiét do phong (28-
34°C), pH nuéc thai dau vao trong khoang 6,0-7,0 (pH trong
thiét b thay doi trong khoang 7,6-8,6) va MLSS duoc duy
tri trong khoang 6.000-6.500 mg/l. Cac ché d6 thi nghiém &
céc tai trong hitu co va nito khac nhau nhu ¢ bang 2.

Phuwong phap phan tich

Amoni dugc xac dinh bang phwong phap tric phd Phenat
(theo Standard Methods, 1995) tai budc song 640 nm trén
thiét bj UV-Vis spectrophotometer 2450 (Shimadzu - Nhat
Bén).

Nitrat dugc xac dinh theo phuong phap tric phd dung
axit sunfosalixylic (TCVN 6180:1996 - ISO 7890-3:1988)
tai budc song 410 nm trén thiét bi UV-Vis spectrophotometer
2450 (Shimadzu - Nhat Ban).

Nitrit dugc xac dinh theo phuong phép tric phd véi
hé thuoc thir Griss (theo Standard Method, 1995) tai budc
song 430 nm trén thiét bi UV-Vis spectrophotometer 2450



(Shimadzu - Nhat Ban).

COD, BOD, T-N va TSS duoc xac dinh theo TCVN
6491:1999 (ISO 6060:1989), TCVN 6001-1:2008 (ISO
5815-1:2003), TCVN 6638:2000 (ISO 10048: 1991) va
TCVN 6625:200 (ISO 11923:1997).

Két qua va thao luan
Sw thay doi DO trong chu trinh xir Iy

Su thay d6i DO trong cac thiét bi R1 va R2 theo chu
trinh xr 1y ¢ cac ché @6 TV va V dugce thé hién & hinh 3a; su
khac biét DO ¢ cac vung suc khi va khong suc khi & ché do
V dugc thé hién & hinh 3b.

—o—RI- Vingsuckhi
—+—R2-Ving suckhi

i &) 5]

—e— R1-Vingkhéng suc khi
—+— R2-Vimgkhéng suc khi

—o—RIIV ——R2IV ——RIV ——R2V
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DO, mgA

[ T )
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Théigian, phit

20 40 60 80 100 120 140 160 180
Théi gian, phitt

Hinh 3. Su thay ddi DO trong cac thiét bj trong mgt mé
xu ly.
(a) & cac ch& do IV va V, (b) G cac viing c6 va khong suc khi (ch& do V),
(1) Giai doan cap théo nudc, (2) Giai doan phan tng, (3) Giai doan lng.
Két qua ¢ hinh 3a cho thay, v6i ca hai thiét bi thi nghiém,
trong cac giai doan khong suc khi, ttc 1a giai doan cp thao
nuée dong thoi va giai doan doan ling, DO giam; con trong
giai doan suc khi, DO sé€ tang dan voi tde do tang phu thude
vao ché do tai trong va ché @6 suc khi. DO & ché do tai trong
COD va T-N thip (ché do IV) cao hon DO & ché d9 tai trong
COD va T-N cao (ché d6 V). Két qua nay 1a do, khi tai trong
COD va T-N tang thi lugng oxy tiéu thu cho qua trinh oxy
hoéa chit hiru co va nitrit/nitrat hoa amoni s& ting, dan dén
DO giam. O thiét bi R2, do qua trinh suc khi trong giai doan
dau duoc tién hanh & luu luong thip, DO trong thoi gian
dau cia giai doan phan Gng ludn rat thap (< 0,5 mg/l); sau
d6 khi tang luu luong suc khi, DO trong thiét bi tang dan,
nhung ludn thap hon rd rét so véi thiét bi R1. DO thap trong
thoi gian dau cua giai doan phan tng s& thuan loi cho qua
trinh khtr nitrit/nitrat.

Hinh 3b cho théy, c6 su khéac biét 16 rét vé DO & cac
vung suc khi va khong suc khi do6i vdi ca hai thiét bi R1 va
R2. DO thap hon trong viing khong suc khi s& dam bao cho
qué trinh khir nitrit/nitrat xay ra thuan loi hon trong vung
nay.

Hiéu qua xwr ly COD

Hiéu qua xir Iy COD & cac ché do thi nghiém khéc nhau

duoc trinh bay ¢ hinh 4. Két qua nhin dugc cho thdy, vé
hi€u qua xt ly COD, ca hai h¢ thiét bi R1 va R2 gan nhu
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da dat duogc trang thai 6n dinh chi sau mot tudn khoi dong.
Két qua nay 1a do lugng bun hoat tinh dua vao khoi dong hé
thong 16n va ngudn bun c6 hoat tinh cao.

Hiéu sut xir ly COD trung binh & tat ca cac ché d6 kha
6n dinh va ludn dat trén 95%. Theo thoi gian van hanh, mac
du tai trong COD ciing nhu tai trong T-N dugc ting dan
nhung hi¢u Suat xur Iy COD cua ca hai hé thiét bi c6 xu
hudng ngay cang 6n dinh va dat trung binh 97% & cac ché
do6 I1I-V. Kha nang xir Iy COD ciia hai hé thiét bj 1a tuong
duong. COD sau xit Iy & cac ché d6 I11-V phan 16n luén nhod
hon 75 mg/1 d6i v&i ca hai hé thiét bi. Két qua nay cho thdy,
trong khoang khao sat, tai trong COD hau nhu chua anh
huong dén hiéu suét xir Iy COD d6i vé6i ca hai hé thiét bi.
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Hinh 4. Hiéu qua xt&t ly COD & cac ché& d§ khac nhau.

Hiéu qua xwr ly NH

Két qua nhan dugc ¢ hinh 5 cho théy, tuong tu nhu
truong hop COD, hiéu sudt xir Iy amoni ctia ca hai hé thiét
bi g?m nhu da dat dugc gia tri 6n dinh chi sau khoang mot
tuan khoi dong. Cac hé thi nghiém nhanh chéng dat duoc
trang thai 6n dinh 1a do luong bun hoat tinh ban dau st dung
dé khoi dong 1a kha 16n (5.000 mg/l), ddng thdi ngudn bun
hoat tinh dugc iy tir hé thong hiéu khi - thiéu khi nén c6
hoat tinh nitrit/nitrat hoa va khur nitrit/nitrat cao.

Hinh 5 ciing chi ra rang, hiéu qua xir Iy NH , cua hai
thiet bi 1a tuong duong, trung binh déu dat trén 99% va nong
d6 amoni trung binh sau xir Iy déu dudi 1 mg/1.
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Hinh 5. Hiéu qua xif ly NH,* 6 cac ch& do khac nhau.

Trong thiét bi SBR cai tién ton tai ca hai ving hiéu khi
va thiéu khi, nén xay ra cung lic ca hai qua trinh nitrit/nitrat
hoa va khtr nitrit/nitrat trong cung mot giai doan phan Uing

o1
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duoc biéu dién boi cac phuong trinh phan tng nhu dudi day.
Céc phan g nitrit/nitrat hoa:
Nitrit hoa:

NH," + 1,50, — NO, + 2H" + H,0 (1)

Nitrat hoa nitrit:

NO, + 0,50, - NO; (2)
Céc phan g kht nitrit/nitrat:

Khtr nitrit:

aNO, +3CHO,—>a2N,+3xCO,+bH,0+aOH (3)

Trong do, CxHyOZ 14 co chat hitu co, a = (4x +y—2z),
b=(y+z-2x).

Khtr nitrat thanh nitrit:
aNO, +2 CXHyOZ —aNO, +2x CO,+y H,0 4)

Mit du DO trong thiét bi R2, trong phan 16n thoi gian cua
mdi mé xtr 1y, thip hon nhiéu so voi DO trong thiét bi R1
(hir}h 3a), nhupg hi¢u qua xtr Iy NH,* van cao tuong duong
thiét bi R1. Biéu nay duogc 1y giai 1a do, méc du lugng khong
khi cap cho thiét bi R2 thdp hon nhung van du, t6i thiéu la
cho budc nitrit héa theo phan tng (1) xay ra hoan toan. Mat
khac, & diéu kién DO thép, qua trinh khtr nitrit/nitrat theo
cac phan ung (3) va (4) xay ra cang dé dang, lam giam lap
tc luong nitrit/nitrat sinh ra, didu nay thuc ddy qua trinh
nitrit héa nhanh hon. Nghién cuu cua D. Peng va cong su
(2001) ciing da cho théy, hiéu sudt loai amoni trong thiét bi
SBR ciing xay ra v6i hiéu suét cao ngay ca & diéu kién DO
thap dudi 0,8 mg/1 [10].

Vi SBR thong thuong, ché do suc khi ¢6 anh huong rd
rét dén hiéu suat xir Iy amoni [4, 9]. Trong nghién ctru nay,
hai thiét bi R1 va R2 dugc van hanh & céc diéu kién DO rat
khac biét nhau, nhung hiéu qué xir Iy amoni ctia ca hai thiét
bi déu rat cao va on dinh. Két qua nay cho thay, SBR cai tién
nhu trong nghién ciru nay it bi anh hudng boi toe do suc khi
va do d6 ¢6 tinh 6n dinh cao.

Hiéu qud xw Iy T-N

Hiéu sudt xir Iy T-N & cac ché do thi nghiém khac nhau
duoc trinh bay ¢ hinh 6. Két qua thu dugc cho thiy, thoi
gian khoi dong dé cac hé thiét bi dat dugc hiéu suat xu Iy
T-N 6n dinh kéo dai hon so v&i cac trudng hop cia COD va
NH,", 21 ngay d6i v6i thiét bi R2 va khoang 30 ngay doi voi
thiét bi R1. Sau khi 6n dinh, hi¢u suat xtr Iy T-N ctia thiét bi
R1 dat khé cao, trung binh 88-92% & cac ché do III-V. So
v6i thiét bi R1, thiét bi R2 c6 kha nang dat dugc trang thai
6n dinh nhanh hon, hiéu suit xir 1y cao hon va 6n dinh hon.
Hiéu suét xir Iy T-N trung binh cua thiét bi R2 & céac ché do
III va IV 14 97%, con & ché do V ¢6 giam doi chit, trung
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binh 94%. Mic du toc do xtr Iy T-N & ché d6 V cao hon &
ché d6 IIT va IV (0,29 so vai 0,20 kg T-N/(m3xngay)), hiéu
suét xtr Iy T-N & ché d¢ V ¢6 giam di, diéu d6 ching to rang
& ché d6 nay tai trong T-N bét diu anh huéng dén hiéu suét
xtr 1y, do d6 toc do xir Iy khong con tuyén tinh voi tai trong
cép vao.

Céc két qua trén cho thay rang, hiéu qua xu Iy T-N cua
thiét bi R2 da dugc nang cao dang ké so véi thiét bi R1.
Hiéu qua xtr Iy T-N ctia thiét bi R2 cao hon va 6n dinh hon
thiét bi R1 1a do DO trong thiét bi R2 thip hon, nén qua
trinh khur nitrit/nitrat (phan ung (3) va (4)) xay ra thuan lgi
hon.
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Théi gian vin hanh, ngay
Hinh 6. Hiéu qua xt7 ly T-N & cac ch& do tai trong khac
nhau.

Téng hop mot s6 két qua nghién ciru vé xtr Iy dong thoi
cac chét hiru co va nito dugce tip hop ¢ bang 3. So vai thiét
bi SBR thong thudng, thiét bi SBR cai tién trong nghién
ctru nay cho hiéu qua xir Iy COD, N-NH," va T-N déu cao.
Bén canh do, tai trong lam viéc cua thict bi vdi cac thong so
COD va T-N ciing kha cao, twong tng c6 thé 1én t6i 1,6 kg
COD/(m’*xngay) va 0,31 kg T-N/(m>xngay).

Bang 3. Mot s6 két qua nghién ciiu xi ly dong thoi hiiu co
va nito trén thiét bi SBR.

Tai trong a g,
U Hiéu qua xir 1y (% A BT el e
Téc gié (kg/(m xngiy)) bu qua xirlf (%) Cor:f;;ﬁ';’éﬁ%:;:ﬂ
CcoD TN COD N-NH; TN
Anupam Debsarkar 0,01- .
(2006) [6] 0,3 0026 91-94  88-100  73-75 SBR/Nudc thai pha
Tahereh Jafarzadeh

06 0,03-0,12 90-94 59-88  SBR/Nudc thai pha

Ghehi (2014) [8]
Mustafa M. Bob

015)[7] 1,6 0,072 67-87  71-92 SBR/Nudc thai pha
Nguyén Trong Luc SBR kiéu khi nng/Nude
(2009) [11] 2632 0.0 % % thai pha

SBR ba chu trinh thiéu -

Xiancai Song (2017)

96 )
)

hiéu khi, cép nudc ba lan/
nudc thai pha

0,9 0,16 97 ~100 97

SBR cai tién/Nude thai
ché bién mu cao su sau xir
1y ky khi

Nghién ctru nay
(thiétbiR2, cicché 12 021 97 ~100 97
4o 111-V)

1,6 0,31 97  ~100 9%

92



Thiét bi SBR cai tién bao gom ca ving suc khi va khong
suc khi véi quy trinh cap - thio nudc két hop co kha nang xir
1y ddng thoi cac chat hiru co va nito trong nude thai ché bién
mu cao su sau xu ly ky khi voi hi€u qua xur Iy dugc nang cao
13 rét so véi thiét bi SBR thong thuong.

Thiét bi SBR cai tién v6i ché d6 suc khi thong thudng
cho hiéu sut xir Iy COD, amoni va T-N trung binh twong
tmg 97%, xap xi 100% va 88-92% & cac khoang tai trong
COD, NH,"va T-N kha cao, tuong tmg la 0,9-1,6 kg COD/
(m’xngay), 0,11-0,21 kg N-NH,"/(m’xngay) va 0,16-0,31
kg T-N/(m*xngay).

Thiét bi SBR cai tién voi ché d6 suc khi dic biét gdbm
giai doan suc nhe ban dau va giai doan suc manh tiép theo
trong giai doan phan mg c6 hiéu qua xi 1y va tinh 6n dinh
cao, didc biét hiéu sudt xir Iy T-N dugc nang cao dang ké.
Trong khoang tai trong nghién ctru nhu & trén, hiéu suit xu
ly COD, NH , va T-N trung binh cua thiét bi nay twong tng
1a 97%, gan 100% va 94-97%.

Vi thiét bi SBR cai tién, cac qua trinh nitrit/nitrat hoa
va khir nitrit/nitrat duoc thuc hién déng thoi chi trong mot
chu trinh phan tmg, khong can tach riéng cac giai doan thiéu
khi va hiéu khi, khong can dung thiét bi khudy tron nén quy
trinh van hanh duoc don gian hoa va thiét bi kiéu nay co kha
nang tiét kiém nang lugng cao.
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Danh gia kha nang xir Iy nuwdce thai dét nhuom
ciia hoa chat keo tu PGo21Ca va phén nhom
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Tém tit:

PGa21Ca 1a mot polyme tw nhién dwgce tring hop tir axit poly-gamma glutamic, khong déc hai, dé phan hiiy sinh
hoc, dwgc sir dung rong rii trong linh vue xir Iy nwée thai dét nhuém tai Nhat Ban va mot sé qudc gia phat trién,
nhung vin chwa dwoc ing dung trong thue té tai Viét Nam. Bai bao trinh bay két qua nghién ctru vé kha ning
xir ly do mau, pH, chit hiru co (CHC) trong nwéc thai dét nhudm cia vat liéu PGo21Ca va phen nhom sunfat -
AL(SO, ) -18H,0. Theo do, hi¢u sut xir ly mau va CHC cua PGa21Ca cao hon so voi phen nhém. Pdi véi PGa21Ca,
hiéu suat xir ly do mau dat 95%, hi¢u sult xir ly CHC dat 35%; véi phén nhom hiéu sult xir ly d9 mau dat 86%, hi¢u
suat xir ly CHC dat 13%; ngoai ra PGa21Ca con c6 kha nang dwa gia trji pH ctia nuwéce thai vé trung tinh. Trén co s&
nghién ciru, bai bao dé xuit mé hinh tw dong xir Iy nwéc thii dét nhudm khi sir dung vt liéu keo tu PGa21Ca, dam

béo chi tiéu d§ mau nuée thai dat QCVN 13:2015/BTNMT - Cot B.

Tir khéa: Hoa chit keo tu, nwoc thai dét nhuom, PGa2lCa, phén nhom sunfat, xir ly dp mau.

Chi s6 phén loai: 2.7

Dét may 1a nganh cong nghiép chiém vi tri quan trong
trong nén kinh t& qudc dan, dong gop dang ké vao ngudn
ngan sach qudc gia, ddng thoi giai quyét cong an viéc lam
cho nhiéu lao dong [1]. Tuy nhién, nganh dét duoc biét 1a
mot trong nhitng nganh coéng nghiép c6 nhu cau nudc sir
dung la rat 16n, cu thé nhu luwgng nudce can cho mot mét vai
dao dong tr 12-65 it va thai ra tor 10-40 it [2]. Nudc thai
dét nhudém 1a mot trong nhiing loai nudc gy 6 nhiém ning,
v6i ham luong cac chét hiru co cao, da dang v& mau sic, kho
phan huy va rat doc hai.

Hién nay, c6 nhidu phuong phap dé xtr Iy nude thai dét
nhudm, bao gém: Sinh hoc, vat Iy va héa hoc, keo tu... trong
d6 keo tu tao bong la phuong phap hiéu qua nhét trong viéc
xtr Iy mau va dang duoc nhiéu nha may ap dung. Cac hoa
chét keo tu nhu phén nhom, phén sit va PAC duoc st dung
nhiéu béi tinh hiéu qua cua né trong viée xir Iy nhiéu loai
nude thai va chi phi twong ddi thap [3]. Tuy nhién, nhiéu
nghién ctru gan ddy da chi ra mot sb han ché khi st dung
phén nhém, nhu sy ton du lugng nhém trong nude sau xur
ly 1am giam d6 pH va hiéu qua keo tu, tao ra luong bun 16n
[4]. bé giam bdt cac vén dé lién quan dén cac chat keo tu
hoa hoc, mot sb nghién ctru da chi ra viéc s dung cac chét
keo tu ¢co nguén géc tir tu nhién, dugc san xuit hodc chiét
Xudt tir vi sinh vat, dong vat hodc thuc vat [5].
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Trong nghién ciru nay, cac tac gia trinh bay két qua déanh
gia kha nang xtr 1y d6 mau, pH, chét hitu co (CHC) trong
nudc thai dét nhuém cua vat liéu PGo21Ca - mot vat liéu
keo tu m&i co ngudn gde tir tu nhién va phén nhom sunfat
(AL(SO,),.18H,0) - vat li¢u keo tu dang duoc sir dung phé
bién ¢ nudc ta hién nay, dé dua ra cai nhin tong quan hon
vé kha nang xur Iy nude thai dét nhudm cua hai vat liéu nay.
Trén co so d6, chung t6i s& d& xuit mé hinh tu dong xur 1y
nudce thai dét nhu¢m khi sur dung vat li¢u keo tu PGa21Ca,
dam bao chi ti€éu do mau nudc thai dat QCVN 13:2015/
BTNMT - Cét B.

Doi wigng va phuong phap nghién ciu

Déi twgng nghién ciru

- Nhom nghién ctu su dung nudc thai nha may dét
nhudém cia Cong ty C6 phan dét Hoa Khanh (DANATEX)
dé tién hanh thi nghiém.

- Hoa chit keo tu: PGo21Ca; AL(SO,),.18H,0. Hoa chit
duogc st dung trong nghién ciru déu thudc loai cation, dudi
dang bat.

- M6 hinh tu dong xur Iy nudce thai dét nhudm.

Phuwong phap thuc nghiém

Kha nang xur Iy nudce thai dét nhuom bf?mg vat liéu keo tu
PGo21Ca va phén nhudém sunfat (sau day goi la phén nhom)
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Abstract:

PGoa21Ca is a natural polymer polymerized from poly-
gamma glutamic acid. It is non-toxic, biodegradable, and
widely used in the field of textile wastewater treatment
in Japan and some other developed countries; however,
it has not yet been used in Vietnam. This paper presents
the research results of a survey on the current dyeing
wastewater treatment quality in terms of colourants, pH,
organic compounds in dyeing wastewater by using a new
coagulating material PGo21Ca and aluminium sulfate
(AL(SO,),.18H,0). The experimental results showed
that the colour and COD removal efficiency of PGa21Ca
is higher than aluminium sulfate - AL(SO,),.18H,0. For
PGo21Ca, the color removal efficiency was 95%, and
the COD removal efficiency was 35%. For aluminium
sulfate, the color removal efficiency was 86%, and
the COD removal efficiency was 13%. In addition,
PGo21Ca was also capable of bringing the pH value
of the wastewater to the pH value of neutral medium.
On that basis, this article also showed the successful
operation of the automation treatment model for textile
dyeing wastewater using PGa21Ca, ensuring the colour
of textile dyeing wastewater after the treatment to reach
the National Technical Regulation on the effluent of
textile industry (QCVN 13:2015/BTNMT).

Keywords: Aluminium sunfate, coagulant, dyeing

wastewater, PGa21Ca, the treatment of colourants.

Classification number: 2.7
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duogc khao sat tai cac thong s6 khac nhau nhu néng do hoa
chét keo tu, thoi gian khuéy, tbe do khuéy, pH. Trong 4o,
néng do cua vat liéu keo tu dugc khao sat tang dan tr 0,02
dén 0,06%; thoi gian khudy dugc khao sat tir 10 gidy dén
30 phut; tdc do khqu duoc khao sat trong khoang tur 10 dén
200 vong/pht, va theo ddi sy thay d6i cua thong sé pH khi
su dung hai vat li¢u keo tu khac nhau. Khi tién hanh khao
sat thong s6 nao thi cac gia tri ciia thong sé d6 duoc diéu
chinh thay ddi, con cac théng sb khac giit ¢b dinh. Sau khi
xtr 1y, cac bong keo tu s& duge dé lang trong thoi gian 5 phuat
trude khi duge dem di phan tich.

Phuwong phap phén tich héa hoc

P9 mau nudc thai sau qua trinh xu ly dugc xac dinh
bang may do mau HANNA HI 96727. Ham luong COD ciia
nuée thai sau qua trinh xtr 1y duge xac dinh bang may do
HANNA 83214. Xac dinh pH bang may do pH HANA HI
98107. Khi lugng PGa21Ca va phén nhudém dua vao dugc
xac dinh bang can dién tir PRESICA XR 125 SM.

Phuwong phap xay dung moé hinh thuc nghiém

CAu tao mé hinh tu dong hoa xur 1}'{ nudc thai dét nhudm
gom cac bo phan co ban sau: (1) Bé chira nudc thai dét
nhudm; (2) BE phan tng - keo tu; (3) Bé chira nude sau xur
ly; (4) Bé chua can; (5) May khuay tu dong; (6) Van; (7)
Bom.
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Hinh 1. Cau tao mé hinh ty dong héa.

Sau khi cai dt cac thong s (ché do, luong héa chat keo
tu, toc do khu?iy, thoi gian léng), mo hinh ty dong hoa xir
Iy nude thai dét nhuém hoat dong theo nguyén tic nhu sau:
Nudc thai dét nhudém s& dugc bom tir bé chira nude thai vao
bé keo tu. Hoa chat s& duoc tu dong dong vdi khdi lugng
xac dinh va ty dong dd vao bé khi nuée déy. Tiép theo do,
canh khudy khuéch tan hoa chat déu trong nuéc. Sau mot
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khoang thoi gian dugc dat san trén bang diéu khién, canh
khudy s& ngimg khudy, qua trinh keo tu tiép tuc dién ra va
céc bong keo tu ling xudng day bé. Nudc sau ling dugc
bom qua bé chira nude sau xt ly. Cudi cung, van dién tir tu
dong mo dé xa phan cin va cac bong ¢ day bé vao bé chia
can, chuén bi cho 1an xt ly tiép theo.

Phwong phdp xii 1y s6 ligu
S liéu sau khi thu thap s€ dugc xu Iy va vé biéu dd bfing

phian mém Microsoft Office Excel, Microsoft Word. Hiéu
suét xir Iy theo chi tiéu d6 mau dugc tinh theo cong thirc sau:

M "l_M |
H(%) = %xlﬂﬂ (%)

]

Trong do, M(T) la do mau (Pt-Co) hodac COD (mg/l) cua
nu6ce trude khi xir ly; Mg 1a do mau (Pt-Co) hoac COD
(mg/1) ciia nudc sau khi xur 1y.

Két qua nghién ciiu va théo luan

Két qua khdo sat chit lwong nwéc thai

Nudc thai dét nhuom duogc lay trude khi vao bé diéu
hoa luu luong ciia DANATEX. Thoi gian 14y mau dugc chia
1am 3 dot, mdi doi ldy mau déu vao luc 9 gio sang cac ngay
18/1/2017, 18/3/2017, 18/4/2017. Két qua chét luong nudc
thai san xudt ciia nha may dwoc thé hién & bang 1.

Bang 1. Két qua nong do cac chat 6 nhiém c6 trong nudc
thai san xuat ctia nha may dét nhugm.

QCVN 13:2015/

STT  Théngsé DPonvi Detl  Dgt2  Det3 R ——-
1 pH 8 7 7 5,5-9
2 Pomiu  Pt-Co 1.825 710 810 200
3 COD mg/l 490 715 1.207 200
4 ss mg/l 180 193 249 100

S liéu mdi dot 1dy mau khac nhau, diéu nay co thé dugc
giai thich bai sy anh hudng ciia qua trinh san xuét cling nhu
nguyén lidu thudc phdm nhudém dau vao mdi thoi diém khac
nhau, day 1a nguyén nhan anh hudng truc tiép dén luu luong
va dic diém nudc thai san xuit cua nha may.

Trong céac dot iy mau, gid tri pH nam trong quy chuan,
d6 mau vuot 3,05-8,12 lan, ndng d6 CHC vuot 1,45-5,04
lan, néng dd chit rén lo lung (SS) vuot 0,8-1,49 lan so voi
quy chuén cho phép. Vi vy, viéc xir Iy nudc thai trude khi
thai ra moi truong dé dat dugc ndong d6 ma quy chuan cho
phép 1a rat can thiét.
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Két qud nghién ciru vé khd nang xir Iy d¢ mau va CHC
trong nwoc thdi dét nhugom bang hoa chat keo tu

Anh hwéng ciia nong dé héa chit keo tu kha nang xir Iy
do mau va CHC:
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Hinh 2. Anh hudng ctia nong do héa chat keo ty dén kha
nang xt ly do mau.

Theo biéu d6 hinh 2, hiéu qua xir Iy d6 mau ty 1é thuan
v6i nong d6 PGa21Ca, v6i ndng do tir 0,02-0,6% thi higu
sudt xir 1y tir 15-95%, va g v6i ndng d6 PGa21Ca 1 0,6%
thi d6 mau dat gia tri thip nhét (100 Pt-Co). Nguoc lai voi
phén nhom, hiéu suat ting giam khong déu khi ting ndng
d6 phén nhém, cu thé khi tang néng d6 phén nhém tuir 0,02%
1én 0,1% thi hiéu suit xtr Iy tang tir 10% 1én 45%, g voi
ndng d6 0,1% d6 mau 1a 1.010 Pt-Co, khi nong d¢ ting tir
0,12 1én 0,6% hiéu suét xir 1y bat dau giam tir 42% xudng
10%.
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Hinh 3. Anh huéng ctia nong do héa chat keo tu dén kha
nang xt ly CHC.

Theo hinh 3, hiéu suat xir Iy CHC trong nudc thai dét
nhudém cua phén nhém thip hon so véi PGa21Ca. Bbi vai
PGa21Ca, khi ting nong do tir 0,02% dén 0,6% thi hiéu xuét
xir Iy ¢6 xu hudng ting tir 9% dén 34% va tng voi nong do
PGa21Ca la 0,6% dat gia tri cao nhét 1a 34%. Trong khi do,
d6i v6i phén nhom thi hiéu suét xir 1y ting tir 8% dén 13%
khi tang ndng do tir 0,02% dén 0,3%. Tuy nhién, khi tiép tuc
tang ndng do tir 0,4% dén 2% thi hidu sudt lai giam tir 8%



xuéng 6%. Ung voi néng d6 0,3% thi hiéu suat xu ly cua
phén nhom la cao nhat, dat 13%.

Anh hiong cua thoi gian dén kha nang xir 1y do mau,
CHC cua hoa chat keo tu:

R e S S

Hiéu sufit xir Iy (%)

o

1/6 1 5 10 15 20 . 30
Théi gian khuay (phut)
+—PGu21Ca —#—Phén nhém

Hinh 4. Anh huéng ciia thoi gian khudy dén kh nang xir
Iy mau clia héa chat keo tu.

Yéu t6 thoi gian khong anh huong nhiéu dén higu qua
xtr Iy 46 mau ciia PGo21Ca, cu thé khi ting thoi gian khudy
tir 10 gidy dén 30 phat, hiéu suit dao dong trong khoang
38% dén 39%. Nguoc lai véi PGa21Ca, thoi gian khudy
cua phén nhdm anh hudng 16n dén hiéu qua xu ly d6 mau,
két qua cho thy khi ting thoi gian khudy tir 10 gidy 1én 30
phut hiéu suat xir Iy giam tir 44% xubng 38% (hinh 4). Hiéu
sut xtr Iy cua phén nhém giam c6 thé duoc giai thich nhu
sau: Khi cang ting thoi gian khudy vuot qua ngudng thoi
gian phu hgp véi phén nhdém thi nhitng bong keo tu dugc
tao thanh khi bi xdo tron trong thoi gian lau pha vo, do vay
hi€u qua keo tu s€ giam.
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Hinh 5. Anh huéng ctia thdi gian khudy dén hiéu qua xi
ly CHC ctia héa chat keo tu.

Ciing tuong ty nhu két qua xir Iy mau cua PGo21Ca,
thoi gian khuay khong anh huong nhiéu dén kha nang xir Iy
CHC trong nudc thai dét nhuom. Khi ting thoi gian khudy
tir 10 gidy 1én 30 phut, hiéu suat xt Iy CHC cua PGa21Ca
dao dong tir 30 dén 35%, con d6i voi phén nhom cang ting
thoi gian khudy thi hiéu suét cang giam, cu thé 1a véi thoi
gian tir 10 gidy 1én 30 phuat thi hiéu suat giam tir 11 xudng
5% (hinh 5). Tuy nhién, dui ¢6 thay doi thoi gian gian khudy
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nhu thé nao thi hidu sudt xir Iy CHC trong nudc thai dét
nhudm ctia phén nhém van thap hon nhiéu so véi PGa21Ca.

Anh hieong ciia toe dé khudy dén xir 1y @6 mau, CHC ciia
hoa chat keo tu:
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Hinh 6. Anh huéng ciia toc do khuay dén xi ly do mau ciia
héa chat keo tu.

Két qua hinh 6 cho ta thay, véi toc do 10 vong/phut kha
nang xir Iy cua PGo21Ca 1a 89%, khi ting toc do 15-200
vong/phut thi hiéu suit xtr Iy mau c6 xu hudéng ting, dao
dong tir 90 dén 94%. Piéu d6 cho thy rang, toc do khudy
anh hudng nhiéu trong qua trinh xir Iy d6 mau cua vat liéu
PGo21Ca, tbc d6 cang 16n thi qua trinh x40 tron cang 16m,
lam cho cac bong keo tu gén két voi nhau nhiéu hon, tao
thanh céc bong can 16n hon. Toc d khudy t6i wu ddi véi vat
liéu PGo21Ca la 120 vong/phut.

Tuong ty nhu vat liéu PGa21Ca, tbe do khqu anh
hudng nhiéu trong qua trinh xtr ly d¢ mau cua phén nhom,
tuy nhién toc d6 khudy cang 16n thi qué trinh tao x4o tron
cang 16n va lam cho cac bong keo tu bi pha vo, khac voi
PGo21Ca toc d¢ khuay tron cang nho thi kha ning tao bong
ctia phén nhém cang tét, véi tée do 10 vong/phit kha ning
xtr 1y ctia phén nhom 1a 10%, khi ting téc do 15-200 vong/
phut thi hiéu sudt xtr Iy mau c¢6 xu hudng giam xudng, dao
dong tir 10 xudng 5%. Do vy, toc do t6i uu ddi véi phén
nhom la 10 vong/phut.
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Hinh 7. Anh huéng clia toc do khudy dén hiéu qua xi ly

CHC ctia héa chat keo tu.
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Téc do khudy anh huong déng ké dén kha nang xur ly
CHC cua mdi vat liéu. B4i voi vat liéu PGa21Ca, khi tang
téc do khudy thi hiéu sudt co xu hudng ting 1én va vai toe
d6 200 vong/phiit hi¢u suat dat 1a 35%, day dugc xem la
tdc do khudy t6i uu ciia PGo21Ca (hinh 7). Tuy nhién, d6i
v6i phén nhom thi hiéu sudt c6 xu hudng giam dan khi ting
dan téc d6 khudy va tng vai tc do tdi wu cta phén nhom
15 vong/phit thi higu suat dat 13%.

Anh huong cua PGo2lCa va phen nhom dén gid tri pH:

Khi cho luong phén nhém vao dé xtr Iy nude thai dét
nhuém, pH giam nén phai dwa xGt vao dé nang pH lén
khoang cho phép quy dinh tai QCVN 13: 2015/BTNMT -
Cot B.
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Hinh 8. Anh huéng ctia lugng héa chat keo tu dén gia tri
pH.

Véi pH ban dau 1a 8, khi sir dung nong d6 PGa21Ca
t6i wu dé xur Iy d6 mau, gia tri pH giam vé 7 va khong thay
d6i khi tiép tyc ting ndng do PGa21Ca (hinh 8). Pidu nay
¢6 thé dugc giai thich nhu sau: PGa21Ca 1a mét polyme
tu nhién dugc trung hop tir poly-gamma glutamic axit, day
la mot axit yéu, PGa21Ca dugc tao thanh boi sy phéi tron
tir poly-gamma glutamic axit voi nguyén té canxi, do vay
trong ban than hoa chit keo tu PGa21Ca dugc tao thanh
van con ton tai nhiéu ion H* cua géc -COOH. Khi duoc
hoan trdn trong méi truong c6 pH cao thi cac ion H' s€ duoc
trung hoa, day 1a 1y do khién pH giam xudng. Mit khéc,
cac -COOH tao lién két hydro véi nhau, lam tang cAu trac
khong gian cia mach polyme nén cho du ting khéi luong
hoéa chat 1én thi méi truong dung dich nude van & trung tinh.
Trong khi d6, khi st dung phén nhom dé xir ly nudc thai dét
nhudm thi 1am giam gia tri pH khi tang nong d¢ phén nhom,
cu thé 1a khi ndong d6 phén nhém cho vao 1a 0,02% thi pH
1a 7, khi tang 1én 0,04-0,06% thi pH 1a 6, tiép tuc ting nong
do tir 0,08% dén 0,14% thi gia tri pH giam xudng 5, trong
khoang ndng do tir 0,16-0,2% thi pH giam vé 4, khi ting
ndng do tir 0,3% dén 0,6% thi gia tri pH 1a 3, vuot ra ngoai
gia tri pH cho phép.
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Néng d6 cta hoa chét keo tu s& anh hudng dén sy thuy
phén trong qué trinh keo ty, su gidm pH trong dung dich,
do vay s& anh huong dén hiéu suit xtr ly COD va xir Iy mau
trong nudc thai. Khi ting ndng do phén nhom ta thiy gia tri
pH giam, diéu d6 c6 nghia Ia mot luong phén dua vao nude
dé khir mau va khir cac chat khac vuot qua ngudng tbi uu
cuia hoa chit keo tu, tirc 1a pheén nhém roi vao trang thai “du
thira”, hién twong cac mudi nhom (APF*) da bi thiy phan
trong nudc cang nhiéu, cang giai phong nhiéu ion H* dan
dén hién tuong pH giam. Su giam pH trong dung dich sau
xtr 1y khi str dung qua nhiéu phén nhém ciing dugc nhiéu
nghién ctru dé cap. [4, 7, 8].

Dé xudt mé hinh tw dong héa xvv Iy nwéc thii dét
nhugm bang héa chit keo tu PGa21Ca (hinh 9)

Uu diém ciia mé hinh: Dap ing duoc kha niang xu 1y do
mau dat QCVN 13:2015/BTNMT - Cot B; khong can phai
trung hoa pH nudc sau xt ly; mo hinh co cAu tao don gian,
quan 1y van hanh va bao dudng dé& dang; lwong hoa chat
dugc dwa vao vira da dé xtr 1y sau khi nguoi sir dung da xac
dinh néng dd chét tao mau dau vao; khong ton nhiéu dién
tich dat mé hinh; mé hinh c6 ché do tu dong tu lam sach
nén dé dang vé sinh cho may moc; trong trudng hop bang vi
mach c6 van d&, mo hinh s& thiét lap h¢ théng bam tay nén
van c6 thé tiép tuc xir 1y dugce nude thai.

Nhwoc diém: M6 hinh chua ty phan tich mau dau vao

cua nudce thai, do vay chua tu dong xéc dinh dugc lugng hoa
chat can thém vao.

Hinh 9. C4u tao mé hinh ty dong héa xir ly nudc thai dét
nhuém.

Két qud van hanh mé hinh: M6 hinh dugc van hanh thi
diém 201 luot, nudc thai dét nhuom lay tir DANATEX,
dugc tién hanh véi cac thong sé nhu trinh bay & bang 2.



Bang 2. Thong s6 van hanh mo hinh.

Théng s6 Gia tri thuc hién
Thé tich nudc thai (1) 20
Luong PGa21Ca (g) 60
Thoi gian khudy PGa21Ca (phut) 10
Thoi gian lang (phut) 10
Tbc d6 khudy (vong/phut) 200
D6 mau ban déu (Pt-Co) 1.825
COD dau vao (mg/l) 490

Nudc thai sau xtr Iy bdi md hinh tyr dong hoa co gia tri
pH =7, d mau 1a 100 Pt-Co dat QCVN 13:2015/BTNMT -
Cot B (hiéu suat xir 1y dat 95%), nong d¢6 CHC 1a 322 mg/l
(hiéu suat xtr ly CHC dat 34, 01%) (hinh 10).

G

Hinh 10. MAu nudc thai trudc va sau xi ly.

Théng qua thi nghiém, chiing toi ciing tong hop chi phi
xtr 1y véi mau 20 lit nudc thai nhu sau: Voi PGa21Ca la
12.000 VND; con phen nhom (A1(SO,),.18H,0) la 2.400
VND. Tuy gia héa chat ciing nhu chi phi dau tu trong viéc
xir Iy nuée thai cia PGa21Ca dit hon so véi phén nhom,
nhung xét vé hiéu suét xir Iy mau va COD thi PGo21Ca hiéu
qua hon so v6i phén nhdm (95% so vdi 45%).
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Khoa hoc Ky thuat va Céng nghé n—

Mic du gia hoa chit PGa21Ca cao hon so véi phén
nhoém nhung két qua nghién ctru da cho thiy duogc ring,
kha nang xt ly do0 mau cua vat liéu PGa21Ca (95%) cao
hon so voi vat li¢u phén nhom (45%) dang dugc st dung tai
DANATEX. Bén canh d6, vat liéu PGo21Ca ciing gop phan
xtr Iy mot phan CHC, giam tai dugc cong suit hoat dong cia
cong trinh xtr 1y sinh hoc phia sau.

Su két hop thanh cong khi st dung vat liu keo tu
PGo21Ca va m6 hinh ty dong hoa xir 1y nudc thai dét
nhudém gop phan dang ké trong viéc nang cao higu suat xir
1y, don gian hoa trong cong tac giam sat va quan ly cuia nhan
vién trong viéc van hanh va quan 1y hé thong xtr Iy nude thai
tai doanh nghiép.

Trong tuong lai, nhém nghién ctru s& tiép tuc nghién
clru, cai tién va hudng téi mo hinh ¢ thé xur 1y duoc ca
CHC va it tiéu ton nang luong, dac biét co thé st dung nang
lwong mit troi 1am ngudn dién ning trong qua trinh van
hanh mo6 hinh.
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Nghién ciru xay dung diéu kién ap dung cac loai hinh
cong nghé khai thac via than day trung binh va doc dirng
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Tom tit:

Trong thoi gian gin diy, & cAc mé than ham 16 ving Quing Ninh d3 4p dung thir nghiém cong nghé khai thac béi
t6 hop 2ANSH; cong nghé 10 chg xién chéo va gian chong mém ZRY dé khai thac cic via than day trung binh, déc
dirng. Viéc ap dung hé thong va cong nghé khai thac c6 hiéu qua cin dwa trén co sé xac dinh cu thé dic diém diéu
kién dia chit - mé cia tirng khu vue via than. Trén co sé nghién ciru téng hgp cédc kinh nghiém khai thac than ciaa
cac nuéc trén thé gidi va thue té & nwée ta, bai bao di phan tich cac yéu té anh hwéng va xiy dung bang phan loai
diéu Kkién 4p dung thich hop ciia cac loai hinh hé thong khai thiac (HTKT) via than day, doc ding. Két qua so sanh
cac chi tiéu kinh té - ky thuit ciia cac HTKT via than day trung binh, déc dirmg cho phép dinh huéng lwa chon cong
ngh¢ phii hop ciing nhu mé ra trién vong ap dung da dang cac HTKT & viing than Quéng Ninh.

Tir khéa: Cong nghé khai thdc, day trung binh, doc dieng, gian mém ZRY, via than.

Chi sb phédn loai: 2.7

Hang nam, san lugng khai thac tir cac via than day trung
binh, ddc dimg chiém khoang 7-8% tong san lwong than ciia
Tap doan Cong nghiép Than - Khoang san Viét Nam [1, 2].
Nhiing nim gan ddy, & mot s6 mo than ving Udng Bi da dua
vao ap dung thtr nghiém cong ngh¢ khai thac co gidi hoa sir
dung to hop 2ANSH; cong nghé khai thac 16 chg xién chéo,
chéng giir bang gian mém ZRY. Cac loai hinh cong nghé
nay budc dau khiang dinh tinh wu viét hon hin cic cong
ngh¢ khai théc thu cong; tir ddy mo ra trién vong ap dung
dé khai thac hiéu qua céc via than trong céc diéu kién dja
chat - mo tuong tu. Tuy nhién, dé ap dung hiéu qua mdi loai
hinh HTKT ddi véi timg khu vuc via than day trung binh,
ddc dimg, can xac dinh cac yéu té anh huong va xay dung
diéu kién cua céc loai hinh HTKT ap dung cho diéu kién dia
chat - mé ving than Quang Ninh.

Cic yéu to co ban anh hwéng dén vigc lwa chon HTKT
hop ly

Nhitng yéu t6 co ban anh huong dén viéc lwa chon
HTKT hop 1y noéi chung ciing nhu HTKT via than day trung
binh va dbc ding noi riéng bao gdbm: Yéu t6 san trang via,
tinh chat cua da vach va da tru, mic do phé huy kién tao,
hé s6 nd roi cua dat da, hé s6 bén viing cta via than...[1-3].

"Tac gia lién hé: Email: CuongDaT@moit.gov.vn
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San trang cua via than:

Chiéu day via va mirc d6 bién dong chiéu day via than:
Yéu t6 chiéu day va mutc d6 bién dong chiu day via c6 ¥
nghia quan trong trong viéc lya chon cong nghé khai thac.
Mbi mét cong nghé chi 4p dung phi hop véi mot mién chidu
via than day nhét dinh. Cong ngh¢ khai thac phu hop véi
chiéu day via s& gitp nang cao miic d6 an toan lao dong
cling nhu ting hiéu qua kinh té - ky thuat trong san xuét
kinh doanh than.

Mirc d6 bién dong cua chiéu day via dic trung boi hé
s6 bién d6i chiéu day via (V) theo cac cong trinh tham do
va bo sung theo sb lidu cap nhat thuc té san xuét. Thuc té
trong khai thac phén ra 1am ba mirc d6 bién dong chiéu day
via: Khi V_< 15% - it bién dong (khd 6n dinh); khi V,_=
15+35% - tuong ddi phuc tap (6n dinh trung binh) va khi \'R
> 35% - bién dong 16n (khong 6n dinh).

Goc dbe va mire d6 bién dong goc doc via than: Ciing
nhu chiéu day via than, goc déc va mirc do bién dong goc
dbc via 1a yéu t& quyét dinh viéc 4p dung loai hinh cong
nghé khai thac pht hop. Mirc d6 bién dong goc ddc via than
dugc dic trung boi hé sé bién ddi goc doc via (K,) theo
cac két qua tham do va cap nhat thuc té. Can ¢t cac gia tri
cua V , xac dinh via than thugc loai on dinh khi V < 15%;
twong déi 6n dinh khi V= 15+35% va khong 6n dinh khi
vV, >35%.



The study into the construction
of applied conditions of methods
for exploiting fairly thick
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Abstract:

In recent years, underground coal mines in Quang Ninh
have been exploited through using the shield support
2ANSH technology and the flexible shield support ZRY
for mining steep coal seams with medium thickness. The
accomplishment of applying these mining systems and
technologies needs to be based on the specific geological
conditions of each coal seam. Based on the study into the
coal mining experience of countries around the world
and the real experience in Vietnam, this paper presents
an analysis of the influential factors and constructs
the classification table of the appropriate application
conditions of various coal mining methods for steep and
medium thickness coal seams. The comparison results
of technical and economical indicators of these methods
allow to select the appropriate mining technology as well
as offering the prospects for diversified applications of
mining technologies in Quang Ninh coalfield.

Keywords: Coal seam, flexible support shield ZRY,
medium thickness, mining technology, steep drop.

Classification number: 2.7

Céu tao via than:

Céu tao via than duoc dic trung bai ty 18 phan tram giita
téng chiéu day cac 16p da kep so véi toan chiéu day via than
tinh ca kep (hé s6 k,). Nhin chung, khi c4c via than c6 cau
tao don gian, it da kep s€ thudn loi cho cong tac khau than
tai gwong 10, ciing nhu thu hdi than trong cac HTKT budng
- thugng, 16 doc via phan tang. Néu nhu via than c6 16p da
kep 16n, hodc nhiéu 16p da kep, viée khiu va thu hoi than s&
trd nén phtre tap, kho khan hon. Véi truong hop nay, trong
qué trinh thu hdi than, luong da 16n s& gdy tré ngai cho cira
thao than, gdy 4ch tic ciing nhu anh huodng dén kha ning
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thu hdi than.
Tinh chdt co' Iy ciia dd vach va dda tru via than:

Tinh chat co 1y ciia d4 vach va dé tru via than dong vai
trd quan trong trong viéc xac dinh va tinh toan cac thong
s6 co ban cua so d6 HTKT, quyét dinh cach thic chng
giit trong qué trinh khau than va phuong phap diéu khién
da vach. Cac chi tiéu co Iy co ban nhu trong lugng thé tich
dét da, hé s nd roi, do kién cd, o bén nén va bén kéo, tinh
chét sap dd cua vach via, do khéng lun cta vach va tru via,
dién tich 16 tran sau khi khau. .. 1a cac yéu t6 c6 anh hudng
dén viéc tinh toan va xac dinh cac thong sb cia so dd cong
nghé khai thac.

Hé so kién co cuia than:

Heé s kién c¢6 cuia than anh huong dén ca cong tac khau
va thu hoi than & guong khai thac. Néu nhu khau than boi
phuong phap khoan nbé min, véi loai than mém, chi can
luong thude nd i, phﬁn than dé ty sap hon. Do thé tich
than can pha nd trong budng it, s& tao kha ning co thé ting
chiéu cao phan tang khai thac; tir d6 giam duogc sb luong 16
thuong khai thac. Ngugc lai, trong treong hop khai thac loai
than clng, cong tac khiu than gap kho khin, can ting chi
phi thudc va kip nd; do kha nang khoan nd min bj han ché s&
dan dén tang sb lwong céac 16 thugng khai thac.

Mire @3 phd huy kién tao via than:

Céc pha huy kién tao anh huong rat 16n t6i comg tac
chuén bj khu vuc khai thac, cling nhu cong tac khai thac.
Ngoai ra, bién d6 dich chuyén ctia cac dut gdy nay ciing anh
huong 16n t6i hidu qua ap dung ciia cong nghé khai thac. Bé
danh gia mirc 46 pha huy kién tao co thé sir dung cac hé sd
dic trung cho sb luong, chiéu dai va bién do cua phay pha:
Heé sb biéu thi tong chiéu dai cac phay pha trén mot don vi
dién tich va hé s biéu thi sb luong phay pha trén mot don
vi chiéu dai duong 10.

Xdy dung diéu kién ap dung cdc loai hinh HTKT via
than day trung binh va doc ditng

Trén co s6 cac két qua nghién ctru 4p dung HTKT via
day trung binh, déc dimg trudc day, dbi chiéu vai cac yéu td
co ban anh huong dén viéc Iya chon HTKT hop 1y, ching
t6i xay dung diéu kién ap dung cac loai hinh HTKT via day

trung binh, dbc diang, cu thé nhu sau:

Piéu kién dp dung cic HTKT:
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biéu kién ap dung HTKT dang budng: Ddi véi cac
HTKT budng - thuong va budng - thuong chéo, co thé ap
dung dé khai thac cac via than c6 muc do bién dong chiéu
day via thudc loai 6n dinh dén khong 6n dinh véi tinh chat
da vach va da tru bét ky; goc doc via o > 45° véi mie do
bién dong goc dbc via trong pham vi kha rong. Tuy nhién,
khi goc ddc via cang cao thi ty 18 thu hoi than cang 16n. Néu
da vach via d& sap do, kha nang thu hoi than s& giam; con
v&i da vach via thude loai bén ving, khoé sap d6 sé tao ap luc
16n 1én budng khau va anh hudng dén khai thac phan ting
tiép theo, 1am cho cac duong 10 chuan bi bi bién dang, gay
kho khin cho cong tac khai thac. V& muc d6 pha huy kién
tao via than, cac HTKT budng - thuong va budng - thuong
chéo co thé ap dung trong truong hop khu vuc ¢ phay pha
bat ky. Do céc 10 thugng dao gin nhau, cho phép thim do
cAu tao via than trong khu vuc khai thac kha cu thé, nén
¢6 thé phat hién phay pha va kip thoi khic phuc bang cach
chuyén guong khai thac ra ngoai ving anh huéng cia pha
huy kién tao. Piéu kién ap dung cac HTKT dang budng xem
trong bang 1.

Bang 1. Piéu kién ap dung cac HTKT dang budng [4].

Diéu ki¢n ap dung

TT Théng s6

Buéng - thwgng Buéng - thwgng chéo

1 Chiéu day via < 6,0 m, 6n dinh dén khong 6n dinh

2 Goc dbe via >45°, 6n dinh dén khong 6n dinh

3 Cautao via Tir don gian dén phirc tap

4 Pavach va da try via Bét ky

5 Tinh chét co hoc ctia than Than ¢6 do cting bat ky

6 Muc do pha huy kién tao  C6 thé ap dung & cac khu khai thac nhiéu phay pha, dit gay

o Khai thac tan thu cac Khai thac tan thu cac khu vuc via
7 Uu tién 4p dung

khu vuc nho 1é trir lugng lon

biéu kién ap dung HTKT 10 doc via phén ting: Cong
nghé khai thac 16 doc via phan ting ap dung trong truong
hop via than c6 goc dbc o > 45° va muc d6 bién dong goc
ddc thudc loai 6n dinh dén khong 6n dinh. Khi goc dbc via
than cang 16n thi ty 1& thu hdi than ha trin cang cao. HTKT
10 doc via phan tang co thé ap dung cho céc via than véi da
véach va da try tinh chét bét ky. Khi goc dc via nho va da
véch thudc loai d& sap d6 s& lam giam kha ning thu hdi than
ha trin; néu da vach bén vimng, khé sap d6 khong nhiing
s& tao ap lyc 16n 1én 16 chg ma con gdy anh huong dén
khai thac phén tang tiép theo, lam bién dang (nén bep) cic
duong 16 chudn bj va gay khé khan cho cong tac khai thac.
Vé phuong dién mirc 6 pha huy kién tao, HTKT nay cé
thé ap dung trong trudng hop ¢ phay pha bat ky. Do cac 10
doc via phan ting dao gan nhau, nén tao diéu kién tham do
kha cu thé cau tao via than tai cac phan tdng va co thé phat
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hién phay pha... Diéu nay cho phép thuan loi va kip thoi dé
xudt bién phap khic phuc bang cach chuyén dién khai thac
16 chg sang vi tri mdi ngoai vung anh hudng cua phd huy
kién tao. Téng hop diéu kién 4p dung HTKT 16 doc via phan
tang xem bang 2.

Bang 2. Piéu kién ap dung HTKT 1o doc via phan tang [5].

TT Théng sb Diéu kién 4p dung

1 Chiéu day via < 6,0 m, 6n dinh dén 6n dinh trung binh

2 Goc dbe via >45° 6n dinh dén 6n dinh trung binh

3 Céu tao via Tir don gian dén phirc tap

4 Pavach va try via Bét ky

5 Tinh chat co hoc ctia than Than ¢6 d9 cimg bat ky

C6 thé ap dung & khu vuc c6 nhiéu phay pha

6 Mirc do phé hy kien tao dut gdy (tuy nhién, giam hiéu qua khai thac)

Gia thuy luc loai XDY-1T2/LY cuta Trung

o VLT A S g A Qudc hodc Viét Nam san xuat

Diéu kién ap dung HTKT chia cot theo huéng dbc véi
t6 hop dang 2ANSH: HTKT chia cot theo huéng déc, co
gidi hoa (CGH) dong b sir dung t6 hop 2ANSH 4p dung
trong truong hop via than day tir 1,2+2,2 m va goc doc o >
40°; via thudc loai 6n dinh vé bién dong chiéu day va goc
dbc. Yéu cau via than co ciu tao don gian dé c6 thé khiu
than bang may bao. Trong truong hop via c¢6 ciu tao phic
tap va trong via c6 16p kep cung (f > 3) s€ lam hao mon
thiét bi, d6i khi can pha v bang khoan nd min va giy ach
tic san xuét. D4 vach doi hoi phai c6 mirc d6 6n dinh tir
trung binh tré 1én. Trong trudng hop da vach d& sap do sé
gdy tut ndc, phai mét cong xtr 1y, dong thoi gian chéng mét
ap va gy kho khan trong cong tac di chuyén. Khu vuc ap
dung cong nghé khai thac nay doi hoi han ché ti da van dé
nude ngam chay vao guong 10, giy kho khan cho qué trinh
khéu va tai than. Tong hop diéu kién ap dung HTKT chia
cot theo hudng déc, CGH ddng bd st dung té hop 2ANSH
xem bang 3.

Bang 3. Piéu kién ap dung HTKT chia cét theo huéng ddc,
CGH véi t6 hgp 2ANSH [6].

TT Théng sb Diéu kién ap dung
1 Chiéu day via 1,222 m
Goc déc via 40+90°

Céu tao via than DPon gian, it hodc khong c6 da kep

f<3

B 0w

Do kién ¢b cua than va da kep

5 Da vach truc tiép Sét két, bot két, do 6n dinh tir trung binh tré 1én
6 Da vach co ban Nhe dén trung binh

7 Da tru truc tiép cta via Bén viing trung binh tr& 1én

8 Muc do phay pha Phay pha nho hoac khong c6 phay pha

A cLom ro oL Khu vuc khong hoac it bi anh huong cua nudc
9 biéu kién dia chat thuy van e i N
mat cling nhu nudc ngam
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Diéu kién ap dung HTKT cot dai theo phuong, 16 cho
xién chéo va gian chong mém ZRY: Két qua tir kinh nghiém
khai thac st dung gian chéng cia nudc ngoai va tong
hop kinh nghiém khai thac sir dung gian chéng mém loai
ZRY?20/30L [2] trong thuc té tai via 9b khu Trang Khé II,
Cong ty than Hong Thai cho thdy, cac yéu té anh hudng cia
diéu kién dia chat - mé nhu sau:

Theo dac tinh ky thuat cla gian chéng ZRY, pham vi ap
dung khai thac cac via than day 1,6+4,5 m. Truong hop via
¢6 chiéu day 16n hon gi6i han trén, 16 chg s& phai khdu bo
lai tru hodc vach via va s€ gy ra cac hién tugng trugt nén
hodc 16 guong, réng ndc va anh hudng dén cong tac khai
thac 10 chg. Khi via mong hon, 16 chg phai khdu mot phan
da vach hoac da tru via s€ lam giam chét luong than. Do
bién dong chiéu day via ciing anh hudng truc tiép khong
nho dén kha nang lam viéc cta gian cing nhu cong tac diéu
khién gian chdng. Véi via than c6 d6 bién dong goc dbc 16m,
d& 1am vin gian va dan dén kha nang chiu tai cua gian chéng
giam di rd rét va khé diéu khién gian trong qua trinh khai
thac. Két qua phan tich cho phép rut ra két luan: Pham vi ap
dung tbt nhét trén thyc t& cua loai gian chéng nay cho cac
via than voi chidu day tir 2,0+3,0 m va goc dbc tir 45+75°
vé6i diéu kién via tuong dbi on dinh vé chiéu day va goc déc.

Diéu kién ctia d4 vach va tru via than anh huong truc tiép
dén cong tac khai thac va diéu khién gian chdng giit 16 cho.
Da vach, da tru cimg s& tao diéu kién thuan lgi cho cong
tac khiu than & guong 16 cho. Tuy nhién, néu da vach khé
sap do, tai trong 1én gian nho thi cong tac diéu khién gian
kho khin, tham chi dé giy nén hién tuong troi trugt gian
chéng. P4 vach va da tru mém yéu, dé bi tut 10, truot nén va
lam cho cong tac van hanh, diéu khién gian gap kho khan.
Qua thyc té khai thac cho thay, loai gian chong nay ap dung
thuén loi khi diéu kién d4 vach truc tiép 1a sét hodc bot két
¢6 d6 6n dinh trung binh, d4 try tryc tiép 1a sét hodc bot két
thudc loai trung binh dén bén viing.

CAu tao via va tinh chat bén vimg cua than: Via ¢6 cdu
tao phtc tap, nhiéu da kep, cac 16p da kep day va cliing sé&
gay khé khan trong qua trinh khoan nd min khau guong.
Néu & guong 16 than mém, ngadm nudc ciing gy nhidu tro
ngai cho cong tac khau chdng ciing nhu vén tai than trong
16 chg.

Yéu td kién tao: Kién tao via than phuc tap, co nhiéu
phay phé dut gdy lam giam d6 6n dinh cua da vach ciing nhu
tinh chéat bén vimg cua than. Mt khac, diéu ndy con anh
huong tryc tiép dén mirc 6 6n dinh cta tuyén guong khai
thac. Khu vyc ¢ nhiéu phay pha phuc tap dan dén 10 cho
bi chia cit va budc phai thao lap nhiéu, anh huong dén cong
suét 10 cho va ning suat lao dong ctia cong nhan.

Téng hop diéu kién ap dung cong nghé st dung gian
chong mém ZRY 20/30L xem & bang 4.
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Khoa hoc Ky thuat va Céng nghé n—

Bang 4. Piéu kién ap dung HTKT cot dai theo phuang, 1o
chg xién chéo va gian chéng mém ZRY [7].

TT Cac yéu té Cic thong s va diéu kién

1 Chiéu day via (m) 1,6+2,5; 2,0+3,0; 2,5+3,5 va 3,5+4,5

2 Goc dée via >45° va tuong dbi 6n dinh

3 Céu tao via Don gian, via it hoac khéng c6 da kep

4 Po kién cb cua than  Batky

5  Pa vach truc tiép Sét két, bot két c6 do 6n dinh tir trung binh tré 1én
6  Pa tru truc tiép Tap sét két va bot két, bén ving trung binh

7  Muc do phay pha Phay pha nho hoac khéng c¢6 phay pha

3 Piéu kién dia chit Khu vuc khai thac khong hoac it bi anh huéng cua

thuy van nudc mat va nudc ngam

Uu va nhuge diém cia cae HTKT via than day trung
binh, doc dimg:

Trén co so danh gia dac diém diéu kién dia chit - mo céc
via than day trung binh, déc ding ving Udng Bi, két hop
v6i phéan tich két qua ap dung cong nghé trong diéu kién
thyc té thoi gian qua, c6 thé tong hop cac wu, nhuge diém
cac loai hinh HTKT nhu trong bang 5.

Bang 5. Uu va nhugc diém cla cac HTKT via than day
trung binh, déc ding.

Cic cong nghé khai thac

T Tiéu chi
i N N HTKT lo ch: N 2
sosinh ;5 joc via phin téng HTKT dang budng CCRE Glan mim kidu ZRY
24ANSH
1 Ditukién Chidudiyvia<60m,  Chiéu diy via<6,0 m, on Chiéu day via Chiéu day via
ap dung on dinh dén én dinh trung  dinh dén khong 6 on dinh; 1,2+2,2 m, goc dée 1,6+4,5 m, déc > 45°;
binh; goc dbc > 45°, da goc dbe > 45°, dé vach, > 45° 6n dinh vé twong ddi 6n dinh vé
véch, tru bt ky tru bt ky chidu day va goc dc;  chidu day va goc dée
di vch, try on dinh
2 Congtic - So'dd chuén bi phirc tap - S dd chuén bj don gian
chuan bi - Khoi lugng dao cac 10 thugng lon - Khoi lugng dao dudng 1o it
3 Cong Cong tac khai thac phirc Cong tac khai thac tuong Khai thac CGH, doi ~ Don gian, quy trinh cong
tickhai tap, quy trinh cong ngh¢  ddi don gian; cong sudtlo o trinh do van hanh  nghg it cong doan; cong
thic nhiéu cong doan; cong chg thap thiét bi cao; cong suat sudt 10 chg cao

suat thip 16 cho kha cao

4 Congtac Phuc tap, van tai than bfmg Don gian, van tai than
van tai p dit, cit, thu  bang mang trugt; cong tac
hoi méng cao phirc tap  1dp dt, thio di don gian

Don gian, van tai than  Don gian, van tai than
bng gau bao trong  bang méng trugt; lip
guong, qua thugng  dat, thao d& don gian

bing méng trugt

5 Congtic - Thong gi6 cuc bo - Thong gio cuc bo - Thong gio boi ha dp chung ciia mo
thong - Tuong ddi phitc tap - Phirc tap, phai thong - Cong tac thong gio don gian
gi6 2i6 ngugc
6 Mucdd - An toan, vi tri guong khdu - An toan cao. Vi tri cira thio - An toan, vi tri guong khdu dugc chéng git

antoan  dugc chong gii chc chin
nho gia thuy luc, gia khung
- Thugn loi quan I vé mat

an toan sin xuat

thu héi than duge chéng
ting cudng bang ciii va
thanh chin
- Quan Iy an toan kho khan,
phu thugc vao y thirc nguoi

chac chan boi gian chong
- Thugn loi trong cong tic quan 1y vé mt an
toan san xuat

lao dong
7 Tonthit  Tonthdttwongddilon  Ton tht than nhidu do than  Tén thit than ritnho  Ton that than nho
than tai vi tri chong tang cudng
cira thao kho sap do, khong
thu hdi duge
8  Micdd Micdodiutwkhiloncho Dautunho do van taibang  Dautwtd hop thiét  Muc do dau tw Ion:
dute  chc thiét bi: Méng cdo, gid  méng trugt, khong dau tu bj Ion Gian chong ZRY va
XDY va hé théng cdp dich  vi thuy lyc va h¢ thng - Chi phi thay thé vat  hé thong cép dich
cép dich tur nhdp khdu cao
9  Sosanh -Ap dung tuong ddi tt - Ton that than tuong ddi cao - Ap dung thudn loi Ap dung thudn loi
chung - Ton thét than twong -Quan Iy vé antoankho  khi trit lugng tap trung - Ton thét than thip

- Mirc d9 an toan
cao, thuan loi trong

- Tén thit than thip
- Quan ly an toan

d6i cao khan, phu thuge vao ¥ thire
- Quan ly an toan thugn loi clia con ngudi

- Cong suat 10 chy thap - Cong suat 10 chg thip thuan loi quan ly
- Cong suat 10 chy - Cong suat 1o
kha cao chg cao




s Khoa hoc Ky thuat va Céng nghé

Két qua va thao luan

Tir két qua danh gia tinh hinh ap dung cac loai hinh
HTKT via than day trung binh va ddc dimg néu trén tai cac
mo ham 16 ving Quang Ninh, nhom tac gia da tién hanh lap
bang so sanh mot s chi tiéu kinh té - k§ thuat co ban cua
cac HTKT nhu ¢ bang 6.

Bang 6. So sanh mjt so chi tiéu kinh t€ - ky thuat clia cac
HTKT via than day trung binh, déc diing.

Cac cong ngh¢ khai thac

TT Tieu chisosinh  Bonvi Lo doe via phin ; Gidn mém
. HIKT dang bubng  HTKTI6 chg ANSH
ting kieu ZRY

I Congsuitlochg — Thnam  25.000:45.000  40000:70.000  50.000:96000 90000

2 Néngsuétlaodéng Tleong 20:3,6 3,0+40 3,156 55

3 Chiphithudend  kg/10O0T 78167 300400 : 112

4 Chiphikipnd — Kip/LOOOT 160348 700:900 : 444

5 Chiphimétlo — m/1000T — 28:48 30:40 50114 16,7

6 Chiphi gb m/1000T - 30:40 29,1358 53

7 Ton thit than % 32:40 40:55 37419 163

Tir cac két qua phan tich va so sanh trén cho théiy:

- HTKT dang budng - thugng cho cac chi tiéu kinh té -
ky thuat han ché, san lugng khai thac va nang suét lao dong
thap trong khi chi phi san xuit cao, ty 1¢ ton that than 16n
va kho dap ing yéu cau vé mit an toan trong qué trinh khai
thac.

- HTKT 16 doc via phén ting co ban dép ung dugc yéu
cau vé k¥ thuat, mic d6 an toan t6t hon HTKT dang budng
va hién dang dugc ap dung tai nhiéu cong ty khai thac than
ham 16. Tuy nhién, ciing nhu HTKT dang budng, HTKT nay
¢6 cac chi tiéu kinh té - k§ thuat thip, tén that than cao va
chi phi gd 16n.

- HTKT chia cot theo hudng doc va st dung to hop
2ANSH la cong nghé tién tién, c6 nhiéu vu diém vuot troi
so v6i cac loai hinh khai thac néu trén. Hién nay, Cong ty
than Hong Thai dang 4p dung so d6 cong nghé nay tai 10
cho via 12 khu Trang Khé IT va dy kién két thac khai thac
vao nim 2020. Tuy nhién, diéu kién ap dung HTKT nay
doi hoi rat khit khe. Mat khéc, trong thoi diém hién tai sé
gip nhitng kho khan nhat dinh khi can dau tu 16n cho day
chuyén thiét bi dong bo.

- HTKT 10 chg xién chéo, chng giit bang gian mém
ZRY. Loai gian mém ZRY hién tai ¢6 nhiéu cai tién nén co
thé khic phuc dugc nhitng han ché trude diy khi mo than
Vang Danh ap dung so dd cong nghé tuong tu. Nho cac cai
tién d6, diéu kién ap dung loai hinh c6ng nghé nay twong
ddi linh hoat, c6 thé dinh huéng cho hau hét pham vi via
than day trung binh va goc dbc trén 45° [2].

TAP CHI
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Qua cac ndi dung nghién ctru néu trén, ching t6i rat ra
két luan nhu sau:

- HTKT dang buong - thwong: Chi ap dung mang tinh
tam thoi nham giai quyét yéu cau vé san luong theo ké
hoach dugc giao cua mo.

- HTKT 16 doc via phén tang: Chi ap dung khai thac tan
thu & cac khu v nho 1¢, phan tan hodc ddi voi cac khu via
than c¢6 diéu kién bién dong phirc tap va khong thé tap trung
hoa san xuat.

- HTKT chia cét theo hwéng doc va sie dung t6 hop
2ANSH: Can dugc xem xét k¥ ludng va dinh hudéng ap dung
HTKT nay cho khu vue trit lugng khodng san tap trung kha
16n nham tang thoi gian su dung thiét bi va dam bao hiéu
qua dau tu.

- HTKT [ cho xién chéo, chong gitt bang gian mém
ZRY: Két qua 4p dung thanh cong tai Cong ty than Hong
Thai da khang dinh sy pht hop cuia HTKT nay véi diéu kién
cac via than day trung binh va déc dimg & ving Udng Bi noi
riéng cling nhu tinh Quang Ninh néi chung.
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QUY DINH VE BAI VIET DANG TAI TREN TAP CHi

Yéu cdu chung

Bai viét gUi dang trén Tap chi phai 1a bai viét nguyén thuy (chua dugc cong bé trudc do). Tac gia
khong dudc gui dang bai viét trén cac tap chi khac cho dén khi cé quyét dinh xét duyét clia Ban Bién
tap.

Bai bao dai khong qua 10 trang (bao gdm ca bang biéu, ghi chu, tai liéu tham khao va phu Iuc) font
chi: Times New Roman; ¢G chii 13; khé glay A4, € trén 2 cm, |€ dudi 2 cm, € trai 3 cm, |€ phai 2 cm.

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

AAAAAAAAA
CP®NDO W=

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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Néng cao hidu qué khai pha tip hiru ich cao bing giai phap chiéu
ngugc P-set.
V& Dinh Bay, Nguyén Tén Phuc

D& xuét md hinh khuyén nghi cdng tic méi cho mang ddng tic gia
dua trén chi sb cong tac va twong quan.
Pham Minh Chuén, Lé Hoang Son, Trin Dinh Khang, L& Thanh Huong

Nghién ciru tdng hop Ni-Doped MIL-53(Fe) va kha ning hip phu
Rhodamine B trong méi trweong nwéc.
Bach Long Giang, Nguyén Hitu Vinh, Nguyén Duy Trinh

Khio sat s ¢6 mit cac hop chat Polycyclic Aromatic Hydrocarbon
(PAHs) trong c4 tai mét s6 hd thude khu vwe Ha Noi.

Phan Dinh Quang, Phung Thi Vi, Tran Thi Mai, Nguyén Thiy Ngoc,
Truong Thi Kim, Pang L& Hoai Bao, Pham Hung Viét, Lé Hitu Tuyén

M@ hinh van tdc séng dia chan (Vp, Vs, Vp/Vs) khu vue bic thang
thiy dién song Da.

Cao Dbinh Trong, Thai Anh Tuén, Dinh Quéc Vin, Cao Dinh Tridu, Lé
Vin Diing, Nguyén Dic Cudng

Xic dinh tin suit kiéu gen dong hop va di hop ciia kiéu hinh xody
Iung trén ché xody Phit Qudc (Canis familiaris) tai Viégt Nam bing
ky thuét real-time PCR.

Quan Qudc Ping, Tran Hoang Diing, Chung Anh Diing, Pham Céng
Hoat

Nghién ciru phuong phéap hoa tach khudy tron dé xir Iy quing urani
ving Pa Lira - Pa Rong, so sanh v6i phwong phép hoa tich déng.
Tran Thé Pinh, Than Van Lién, Pham Minh Tuin, L& Quang Thai, Vil
Khéc Tuén, Pham Thi Thiy Ngan, Nguyén Hong Ha, Lé Thi Hong Ha,
Truong Thi Ai, Nguyén Quéc Hoan, Ha Dinh Khai

Anh hwéng ciia ndng dd Poly(D,L-lactide) va cic théng sb gia cong
1&n hinh thai vi hat electrospray.

Nguyén Vii Viét Linh, Tiéu Tt Doanh, Nguy2n Thi Thanh Hién, Pham
Minh Céanh, Huynh Dai Phu

Thiét bi SBR cii tién hi¢u ning cao trong xir Iy dong thoi cac chét
hitu co va nito' trong nuée thii ché bién cao su sau xir I ky, khi.
Duong Vin Nam, Phan B3 Hing, Nguyén Hoai Chau, Dinh Vin Vién

DPanh gia kha ning xir Iy nwée thai dét nhudm ciia héa chit keo tu
PGa21Ca va phén nhom.

Lé& Thi Xuén Thuy, L& Thi Suong, Lm Hung Théng, Luong Trin Bich
Thao, Kazuyuki Oshita

Nghién ctru xay dung diéu kién dp dung cac loai hinh cong ngh¢ khai

théc via than day trung binh va déc dimg.
Pao Trong Cudng, D& Manh Phong, Pang Vii Chi, Nguyén Qué Thanh
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Efficient solution for mining High Utility Itemsets by reverse
projection P-set.
Dinh Bay Vo, Tan Phuc Nguyen

A approach for a new collaboration recommendation in
co-authorship networks based on Global Cooperation and Global
Correlation.

Minh Chuan Pham, Hoang Son Le, Dinh Khang Tran, Thanh Huong Le

Synthesis of Ni-Doped MIL-53(Fe) and its adsorption capacity of
Rhodamine B in aqueous solution.
Long Giang Bach, Huu Vinh Nguyen, Duy Trinh Nguyen

Monitoring of Polycyclic Aromatic Hydrocarbons (PAHs) in several
fish species collected from some lakes in Hanoi area.

Dinh Quang Phan, Thi Vi Phung, Thi Mai Tran, Thuy Ngoc Nguyen, Thi
Kim Truong, Le Hoai Bao Dang, Hung Viet Pham, Huu Tuyen Le

Seismic wave velocity models (Vp, Vs, and Vp/Vs) in the area of Da
River ladder of hydroeletric dams.

Dinh Trong Cao, Anh Tuan Thai, Quoc Van Dinh, Dinh Trieu Cao, Van
Dung Le, Dac Cuong Nguyen

The method to identify the genetic frequency of ridgeback mutation
on Phu Quoc ridgeback dog (Canis familiaris) in Vietnam.

Quoc Dang Quan, Hoang Dung Tran, Anh Dung Chung, Cong Hoat
Pham

A research on processing PaLLua - PaRong uranium ore by agitation
leaching method, compared with heap leaching method.

The Dinh Tran, Van Lien Than, Minh Tuan Pham, Quang Thai Le, Khac
Tuan Vu, Thi Thuy Ngan Pham, Hong Ha Nguyen, Thi Hong Ha Le, Thi
Ai Truong, Quoc Hoan Nguyen, Dinh Khai Ha

Influence of Poly(D,L-lactide) and processing parameters on
morphology of electrosprayed microparticles.

Vu Viet Linh Nguyen, Tu Doanh Tieu, Thi Thanh Hien Nguyen, Minh
Canh Pham, Dai Phu Huynh

High-performance modified SBR for simultaneous removal of
organic and nitrogen matters from rubber latex processing
wastewater.

Van Nam Duong, Do Hung Phan, Hoai Chau Nguyen, Van Vien Dinh

Evaluating the possibility of the dyeing wastewater treatment using
the coagulating material PGa21Ca and aluminium sulfate.

Thi Xuan Thuy Le, Thi Suong Le, Hung Thang Lam, Tran Bich Thao
Luong, Kazuyuki Oshita

The study into the construction of applied conditions of methods for
exploiting fairly thick and steeply inclined coalbeds.
Trong Cuong Dao, Manh Phong Do, Vu Chi Dang, Que Thanh Nguyen
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