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Khoa hoc Tu nhién n—

Pong dat Mwong Ang (M=3,9) ngay 08/01/2018
va dong dat Pién Bién Pong (M=4,3) ngay 09/01/2018

L& Vin Diing', Cao Pinh Triéu®, Pinh Qudc Vin', Cao Dinh Trong', Nguyén Pic Cuong!'

1Vién Vit Iy Dia cau, Vién Han lam KH&CN Viét Nam
Vién Pia vit Iy Ung dung, Lién hiép cac Hoi KH&KT Viét Nam

Ngay nhan bai 6/6/2018; ngay chuyén phan bién 11/6/2018; ngay nhan phan bién 6/7/2018; ngay chip nhan dang 16/7/2018

Tom tit:

Trong khuon kho bai bao nay, cac tac gia trinh bay mit 50 két qua khao sat dong dat Mudng Ang, dong dat Dién Bién
Dong thang 01/2018 va diic diém kién tao dia chan khu vuwc chin tim. Két qua nghién ciru cho thay:

- Pong dat Mwong Ang xay ra vao hdi 03 gio 14 phut 19 gidy (gio' dia phwong) ngay 08/01/2018: vi tri chin tim
21,44529N - 103,27771E; cAp dd manh 3,9; dd sau chén tiéu 6 km.

- Pong dit Pién Bién Dong x4y ra vao h61 06 gio 21 phut 21 gidy (gio' dia phwong) ngay 09/01/2018: vi tri chin tim
21,35497N - 103,23917E; cap dd manh 4,3; dd siu chin tiéu 10 km.

- Dut gay er(rng Ang, noi phat sinh hai dong dit c6: do siu xuyén cit 25 km; cim vé phia déng mdt géc 70-80°;

thun, trugt bang trai.

- Dong dét cwe dai ¢é cAp do manh xép xi 7,0 ¢6 nguy co xay ra tai khu vue nam, tiy nam huyén Dién Bién Dong.
Cic khu vye con 12i ciia huyén Di¢n Bién Pong va toan b huyén Muong Ang c6 M__ <6,3.

Tir khéa: dong dit, dong dat cye dai (M, ), huyén Di¢n Bién Pong, huyén Muong Ang, ngay 08/01/2018, ngay 09/01/2018.

Chi s6 phén logi: 1.5

M6 dau

Theo thong tin ban dau ciia Vién Vat 1y Dia cau thi trong
hai ngay: 08 va 09/01/2018 da xay ra lién ti€p hai dong dat cap
do manh (M) trén dudi 4,0 tai khu vure huyén Mudng Ang va
huyén Dién Bién Pong, tinh Dién Bién:

- Vao hoi 20 gio 14 phut 19 gidy (gio GMT), tirc 03 gio 14
phut 19 gidy (gio Ha No6i) ngay 08/01/2018 mot dong dat co
cap d6 manh 3,9 xay ra tai huyén Muong Ang, tinh Dién Bién.

- Vao hoi 23 gio 21 phut 21 gidy (gioy GMT), tirc 06 gio 21
phut 21 gidy (gio Ha Noi) ngay 09/01/2018 tran dong dat co
cap 06 manh 4,3 xay ra tai vi tri gan dong dat trudc do, song
thudc huyén Dién Bién Dong, tinh Dién Bién.

Dong dat tuy khong manh nhung xdy ra lién tiép tai cing
mdt khu vyc khién cac nha dia chat va cong dong dan cu huyén
Mudng Ang va huyén Dién Bién Dong lo ngai. Ngay sau khi
dong dat xay ra, mot doan can bd gém 5 nha khoa hoc vé Vit
Iy dia cau da tién hanh diéu tra khao sat hai dong dat nay (bang
cach quan sat dia hinh, dia mao, chup anh, xac dinh vi tri bé‘lng
GPS cam tay, ghi chep ¥ kién cong dbng dan cu khu vuc xdy ra
dong dat). Nhitng két qua dat duoc cua chuyén khao sat dugc
& cap trong bai bao nay gdm:

- Két qua diéu tra dong dit Muong Ang ngay 08/01/2018
va dong dat Dién Bién Pong ngay 09/01/2018.

‘Tac gia lién hé: Email: cdtrieu@gmail.com
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- Pic diém kién tao dia chit ving chin tim dong dat ngay
08 va ngay 09/01/2018.

- Dong dat 16n nhét 6 nguy co xdy ra tai huyén Di¢n Bién
Dong va huyén Muong Ang.

Két qua @iéu tra dong @it Mutng Aing M=3,9 ngay 08/01/2018 va
ddong dat Dién Bién Dong M=4,3 ngay 09/01/2018

Cong tac thyc dia diéu tra dong dit

Trong thoi gian 3 ngay (8, 9, 10/01/2018), doan can bd
Vién Vit 1y Dia cau da tién hanh khao sat dong dat tai 43
diém cho mdi tran (ngay 08/01/2018 va ngay 09/01/2018).
Diém dau tién tién hanh diéu tra 1 thi trin Yén Chau, cich
xa tam dong dat. Lan luot cac diém tiép theo duoc tién hanh
doc hudng tiép can ving chin tim (theo thong béo ciia Vién
Vat Iy Dia céu). Muc dich cua diéu tra thuc dia 12 nhim danh
gia mirc do pha huy ciia dong dét dbi véi cong trinh, vé duong
déng chén dong dét, xac dinh chinh xéc toa dd chin tam va do
sdu chan tiéu dong dét.

Két qua didu tra dong dat ngay 08/01/2018 va ngay
09/01/2018 dugc céac tac gid mo ta trong bang 1 va bang 2.
Luuy ré“lng, chi ¢6 cac vi tri c6 cam nhan tdt dong dat moi
dwoc thong ké trong cac bang nay. Tong cong c6 27 diém cua
mdi dong dat duoc théng ké va mo ta mic d rung dong (dwoc
danh gia theo thang MSK-64) kha chinh xac, phuc vu cho
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The earthquakes in Muong Ang (M=3.9) on 08/01/2018
and Dien Bien Dong (M=4.3) on 09/01/2018

Van Dung Le!, Pinh Trieu Cao*, Quoc Van Dinh!, Dinh Trong Cao', Dac Cuong Nguyen!
!Institute of Geophysics, VAST
’Institute of Applied Geophysics, VUSTA
Received 6 June 2018; accepted 16 July 2018
Abstract:
In this paper, the authors present several new results of the earthquake and seismotectonic investigation in the

source areas of Muong Ang and Dien Bien Dong in January 2018 earthquakes. On the basis of the obtained results,
several conclusions could be made as follows:

- The Muong Ang earthquake occurred on January 08,2018 at 03:14:19 AM (local time), the location of the epicenter:
Lat. 21.44529N and Long. 103.2777E, M=3.9, and focal depth of 6 km.

- The Dien Bien Dong earthquake occurred on January 09, 2018 at 06:21:21 AM (local time), the location of the
epicenter: Lat. 21.35497N and Long. 103.23917E, M=4.3, and focal depth of 10 km.

- These earthquakes occurred in the Muong Ang fault zone, the parameters of which were revealed as follows: the
depth of penetration of 25 km, dip angle of E70-80°, normal, and left lateral slip.

- The maximum magnitudes of earthquakes which may occur in the studied areas can be predicted as follows: M
is nearly 7.0 in the area of the south and southwestern of Dien Bien Dong district; the other areas of Dien Bien Dong
district and all the territory of Muong Ang district have the M___less than 6.3.

Keywords: Dien Bien Dong district, earthquake, maximum magnltudes (M, ), Muong Ang district, January 8", 2018,
January 9, 2018.

Classification number: 1.5

v& cac duong dang chan (bang 1 va bang 2). Vé mirc do anh - Pong dat da khong gay nén thiét hai vé nguoi. Chi ¢6
huéng cua dong dat, co thé tom luoc nhu sau: hién tuong: gdy canh ciy (Ban Lao, xd Xuan Lao, huyén
Mudng Ang), d4 lan (Ban Hua L4 B, xd Muong Lan), sut ngoi
lop (nha ba Tong Thi Lé, Ban Hua L4 B, xa Muong Lan; nha
ong Lo Van Thang tai Ban Lao, xa Xuan Lao), ran niit tuong

- Trong pham vi khu vuc ving chin tim dong d4t hau nhu  nha (6ng Ludng Vin Luéng tai Ban Na Cau, x3 Mudng Bam)
toan by nguoi dan déu cam nhén duoc rung dong manh ctia  va nit nén nha (ong Tong Van Truéng, Ban Lan B, xa Muong
nha san va c6 cam gidc s¢ hai. Lan) song khong gay thiét hai dang ké.

- Hai dong dat ngay 08/01/2018 va ngay 09/01/2018 déu
gay x6n xao du luan tai huyén Muong Ang va Dién Bién Dong.

Bang 1. M6 ta dac diém rung dong cta dong dat ngay 08/01/2018.

sbTr  eadodiem o ionh didm didu tra M0 ti rung dong Chén cip
dieu tra

N: 21,59057 Thi tréin Tudn Gifio (Tudn Gido, Nguoi dang thuc cam nhén dugc dong dét, c6 cam giac givdng ngi bi

biém 01 E: 10342301 Dién Bién) rung nhe. Mot s6 ngudi bi tinh day. Dai bd phan ngudi nga khong biét I
dong dat da xay ra. Co cam gidc nhu xe tai nhe chay qua
2 N: 21,59306 Tram dia chin qubc gia Tuin Gido g it cﬁm O don% da}’ 0 (‘:e}miglrac gl}r ong ng]’i L N
biém 02 PR A, rung nhe, nhu xe tai nhe chay qua. Mgt so nguoi bi tinh day. Pai by phan 111
E: 103,40778 (Tuan Giao, Dién Bién) U A R o 2
nguoi ngu khong biét dong dat da xay ra
bimos NZLSIHS  BinQuiTién2 xiBingLao 0 Sh0E S net oy 0 i ee o e B nenst
¢ E:103,35537  (Muong Ang, Dién Bién) ong ¢ diy. Cliasb vé ¢ VLIRS LD By mig e ull
Khong cam giac s¢ hai
TAP CHI
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Ban Chg, xa Bing Lao (Muong

oA N: 21,51774 < S ia <o 4 Tinh diy cam thdy nha rung, nén nha ciing rung, mot s6 nguoi hoang sg.
Biem 04 £ 103 34016 f:og)’ DI g SRS 5 i G i A 0 5, e b et (5 Vv
pimos N ZLASI6  BinKé,x Xuin Lao (Muomg Ang, €28 S HE T SR N Rt MR Creit A b
E: 103,33496  Dién Bién) & dong glong tieng X qu ek &
thure tinh va cam giac s¢
) R ~ R R Dang ngu nghe tiéng “ng” to, nha rung, mai rung, ca nha hoang so tinh
Didmos L 2149253 Ban Lan, x4 Muong Lon (Mutng 3. " 16 e cs ban déu biét, €6 bidu hiénmit dit (tzi nha Tong Vin V-VI
E: 103,30257 Ang, Di¢n Bién) A
Trudng)
. N: 21,4529 Ban H6 Musng, x4 Muong Lan Da}]g ngu trern n!qa san, nha rung manh, tuor'ng sam, tuong n?lu n}la s.uit, VI
Piém 07 E: 1032777 (Murdmg Ang, Dién Bién) hoang so, thurc tinh, tré con hoang loan (khoc). Dan trong ban déu biét (chén tam)
: ’ g Ang, BIe dong dat. Chan tuong mot nha san bi niit
piémos N2L428I3  BinHuwLixiMuonglan R R T T hfy 0 an, gt VI
¢ E: 10326354  (Muong Ang, Dién Bién) 1. Lam glac so hat, te con hoang foan (KA0c). Sang tay e
trén nu1 xudng
Piém 09 N: 21,43037 Ban Hua L4 B, xa Muong Lan Nha san rung manh, tudng sdm, tuong nhu nha sut, hoang sg, thire tinh, VoVI
¢ E: 103,27481 (Mudng Ang, Dién Bién) tré con hoang loan (khoc). Dan trong ban déu biét dong dat
" N: 2146736 gk L) A L (T Rung dong manh, mai ton rung (nha 6ng Lo Van Thang tut ng6i), cam
biém 10 E: 103.3413 Ang, Dién Bién) gi4c ¢ dich chuyén nha san. C6 mot cay giy canh, cim tudng nhu co IV-v
’ ’ Byl con cho chay trén méi nha (Lo Vin Kién), ca ban déu biét, sg, tinh day
piém1 N2L#25  BanCoMuongxaXuimLao b 00 st ran b IV-V
¢ E: 10334932  (Mudng Ang, Dién Bién) basc’ ¢ cu biet. ha rung fac uon sap. Lho su P
Piém 12 N: 21,40564 Ban Na Cau, xa Muong Bam, Nha san rung manh, nghe tiéng nd nhu sim, tuong nhu nha sut, hoang Vv
E: 103,38023 Thuén Chau, Son La s, thue tinh, tré con hoang loan (khoc). Dan trong ban déu biét dong dét
2 N: 21,40565 Ban Na Dén, xa Bung Lao (Muong N.hl‘e | nguot b% the tml} b.?l d(_)n;g ‘?at’ nhd rung m:anh.' Dat\b; ung,
biém 13 = IR giuong ciing bi rung. Co tiéng n6 bum nhu bom nd. Nut tudng nha vé Iv-v
E: 103,38023 Ang, Di¢n Bién) . PEA . ~ .
sinh gia dinh 6ng Luong Van Ludng
Didm 14 N: 21,52032 Ban Ho Hing Cang, thi trAin Muong Bong dat 1am nhleu ngudi tinh ddy, cam thiy nha san rung lic manh. Co I
¢ E: 103,22473 Ang, tinh Dién Bién tiéng cho sua, tiéng tré em khoc
piem1s N2LS0469  BanThudi i Cuong, xi Ang Cang it 202 B i i an ki v
E: 10323777  (Mudng Ang, Dién Bién) s : & e P
Piém 16 N:21,53014 Ban Ta Cang 1, xd Na Tau (huyén  Dong dit 1am nhiéu nguoi tinh day, cam thay nha san rung lic manh. Vv
E: 103,14683 Dién Bién, Dién Bién) Nghe tiéng am nhu xe tai nang chay qua, c6 cho sua
B N: 2151401 Bin Na C4i, x4 Na T4u (huyén Mot s6 n,gu'?l da‘ng ngu bi thucA tinh b‘(n dong d'at, dang du,ng athay }ac
biém 17 A ia a ia nhu ai d6 day minh, nhu gié day. Nha rung kha manh. Cho sua. Cam IvV-v
E: 103,12774 Dién Bién, Di¢n Bién) . . . \
giac nhu xe tai chay sat nha
" N: 21,47039 EEMINE L, SEUNRINRIO WU e, o bt s s 5 (s it st o ey s T e
biém 18 Dién Bién, Dién Bién - nga 3 di R O T .. N ° b 1. v
E: 103,06971 R . d6 day, nhu gi6 thoi vao nguoi. Nha rung. Cho sua. Co tiéng tré khoc
Muong Phang)
bitm 19 N:21,38694 Trung tam thanh phé Dién Bién ?@}‘1 £ phf}?;"g‘f" }?a'.“ khonl% R S.at’ da“g‘) Coé‘fb’“o;;’} 0 -
ieém E: 10301556 Phu, tinh Dién Bién inh, cam thay nha hoi rung lac, giuong bi rung. Pang dimg thay rung
rung dudi chan, nhu c6 xe tai nhe chay qua
.2 N:21,21683 Thi trdn Dién Bién Pong, tinh Pién  Pang ngi, mot s6 ngudi bi thie tinh boi dong dat. C6 cam gidc nha san
biém 20 N . A , N . Iv-v
E: 103,25025 Bién bi rung, mai ton rung, canh cura cling bi rung nhe
biEmy V2130254 T4 2 thi trdn Dién Bién Dong, tinh  Nghe nhu xe tai ning di qua. Pang ngu, nhidu ngudi bi thic tinh. Co .
E: 103,32891 bién Bién cam giac nha san bi rung, mai ton rung, canh ctra ciing bi rung nhe
Pidmoy N:21,32282 Ban Na Pat C, xd Na Son, huyén Dang ngu, nhiéu nguoi bi tinh gidc, rung nha, nha lop ton kéu, tiéng o i .
E: 103,2412 Dbién Bién Dong, tinh Di¢n Bién nhu ¢6 gi lan, cho sta
pibms N2LISHST  BinPé Chutmg siNaSon huyén 7L SUCLIEE DL e o nele S atio e e
E:103,23917  Dién Bién Déng, tinh Dién Bién g Knep ytieng dong, &

cam gidc so, rung nhu xe tai nang chay qua
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Nhiéu nguoi b thirc tinh boi dong dét, nghe tiéng no kha manh, nha

2 N:21,38936 Ban Bo6, xa Na Son, huyén Dién 7 N o A X . . A N
biém 24 E: 10324362 Bién Déng, tinh Dién Bién rung. Cuejikhong khép k1r{ -theiy tieng dong, cho sua, nhiéu nguoi cé cam  V
giac so hai, rung nhu xe tai nang chay qua
piimas LA BinSuLudxaNaSonhuyin (A DEILER B e Bne it o e marh B
¢ E: 103,24186  Dién Bién Dong, tinh Dién Bién ong Kep dy tieng dong, cho sua, NRICU Nguol s, rung et
nang chay qua
piém2s 20339 BamswLuLaaNasonyin D 0 R s VI
E:103,24512  Dién Bién Pong, tinh Dién Bién 100 : i Ap-
khap ban
piémzy N2131019  Tngtam xi Chidng Sohuin e T dng nhane 010 IV
E: 103,41038  Dién Bién Pong, tinh Dién Bién & & e e

tai chay sat nha

Bang 2. Mo ta dac diém rung dong cta dong dat ngay 09/01/2018.

S6TT Toadodlem 5. danh difm didu tra M ti rung dng Chan
diéu tra cap

N: 21,59057 Thi trén Tuin Gido (Tu?in Gido, Rat nhiéu nguoi khong cam nhan dugc dong dat, khong bi thuc

bieém 01 E: 10342301  Dién Bién) tlgh, nam t,ren giuong cam gidc nha va giuong bi rung nhe. Cam 111
giac nhu co xe tai nhe chay qua
Tram dia chan quéc gia Tuan Gido, Mot sb nguoi da thirc ddy cam nhan dugc dong dAt, ndm trén
L2 N21,59306 Sk A ., A a5 . X & 2 on S a 2
Diém 02 thi tran Tuan Giao (Tuan Gido, givong, thay rung lac. Cam giac nhu nha cling bi rung va nghe 111
E: 103,40778 A in ..
Dién Bién) nhu xe tai nhe chay qua
Piém 03 N:21,51845 Ban Quyét Tién 2, xd Bang Lao it nguoi thir tinh, ndm trén givdng, thay rung lic. Cira khong v
E: 103,35537  (Muong Ang, Dién Bién) dong rung lac nhe. Nghe tiéng dong nhu ¢6 6 t6 chay qua sat nha
N: 21.51774 Ban Cho, xa Bung Lao (Muong Mot s6 ngudi tinh day, nam trén giuong, thdy rung lac. Cira khong
biem 04 o Ang, Dién Bién - ngd 3 di Phuong  déng rung lic nhe. Khong nghe tiéng nd, rung dong nhu 6 t6 tai IvV-v
E: 103,34016
Lao) nang chay qua
piémos N ZLASSIO  BanKexa XuinLao (Muong gt t T EE O T o e e TVV
E: 103,33496  Ang, Dién Bién) cung g an duoc dong dat. ©.am g
xe tai nang chay qua
C6 tiéng nd nhu nd min, tiéng 1 11, nha kéu rat rat nhe. Moi nguoi
Didm 06 N:21,45255 Ban Lan, xa Muong Lan (Muong & ngoai troi déu cam nhan dugc dong dat va hoang sg. Nhiéu
E: 103,30257  Ang, Dién Bién) nguoi dang ngu bi thire tinh. Cam giac nhu xe tai nang chay qua.
Nha va giwong bi rung manh
Piém 07 N: 21,44529 Ban H6 Muong, xa Muong Lan Nghe tiéng né nhu nd min. Nha rung kha manh, nhidu nguoi VoV
E: 103,2777  (Muodng Ang, Dién Bién) hoang so. Ca ban déu nhan biét dong dét, cho sua khip ban
Diém 08 N:21,42813 Ban Hua L4, xa Muong Lan Nghe tiéng né nhu nd min. Nha rung kha manh, nhidu nguoi VVI
E: 103,26354  (Muong Ang, Dién Bién) hoang so. Ca ban déu nhan biét dong dét, cho sua khip ban
" N: 21.43037 o5 o LA B o Rty e Ng}le tiéng r}o am n}lu sa{n. T\Lha rﬁung kPa mz:inh: nhliu ngudi '
biém 09 .z A yin hoang sg. Ca ban déu nhan biét dong dat, cho sua khap ban, ¢ V-VI
E: 103,2748 (Muong Ang, Di¢én Bién) % . ,
tiéng tré em khoc
Nghe tiéng nd am nhu sdm. Nha rung kha manh, nhiéu nguoi
S N:21,46736  Ban Lao, x4 Xuan Lao (Mudng hoang so. Ca ban déu nhan biét dong dét, cho sua khip ban, c6 e
E: 103,3413 Ang, Dién Bién) tiéng tré em khoc. Cam tudng nhu ¢6 con choé chay trén mai ton
(Lo Van Kién), ca nha so tinh day
N: 21.44325 Bin Co Mubne. xi Xuan Lao Nhiéu nguoi 6 cam gidc hoang sg, nha nhu mubn sap xudng.
biém 11 R & Nghe tiéng n6 am nhu sam. Nha rung manh. Ca ban déu nhan biet V-V

e I dong dét, cho sua va co tiéng tré em khoc

TAP CHI

HOA HOC
ONG NGHE I} Nam 61(3) 3.2019 4



Khoa hoc Tu nhién n—

Nghe tiéng nd 4m nhu sim. Nha rung manh, nhiéu ngudi c6 cam

.2 N: 21,40564 Ban Na Céu, xd Muong Bam e ) 2 T o e X A e o5t o R
biem 12 E: 10338023  (Thuin Chau, Son La) gide hoan{g s¢. Ca ban déu nhan biét dong dat, ché sta va co tieng V-V
tré¢ em khoc
Nhidu ngudi ¢6 cam gidc hoang s¢. Nha rung manh, dét bj rung,
Piém 13 N: 21,40565 Ban Na Dén, xa Bung Lao (Muong gluong cting bi rung manh. Canh ctra khong dong dung dua. Nghe V-V
E: 103,38023 Ang, Dién Bién) tleng nd nhu bom nd. Ca ban déu nhan biét dong dat cho sua va
¢6 tiéng tré em khoc
. N: 21,52032 Bin Ho Hing Cang (th trin N;hleAu ngudi cé cam glac.}:oang; so. Nha rung la(f mqanh.ACanl: cua
biem 14 .z A s0 kéu canh cach. Nghe tiéng n6 nhu bom nd. Ca ban déu nhan IV-v
E: 103,22473 Muong Ang, Dién Bién) X, an J s
biet dong dat, cho sua vang
piemis  N2LS46O  BanThudi S Cuongxi Ang e et bt b,V
E: 103,23777  Cang (Muong Ang, Dién Bién) o1 e cas, €0 T & D1 ran. oLl 2
cam giac s¢ hai
piémis  N2LI0M4 BanTaCng | xaNa Tau huyén e R R e b, C6 tng V-V
E: 103,14683  Dién Bién, tinh Dién Bién u ach. Nhieu nguot by 1, cam glac s hdr. Lo tieng - Lv=
tré con khoc
Nhiéu ngudi cam nhin duge dong dit. Mot sé ngudi c6 cam giac
Piém 17 N: 21,51401 Ban Na Cai, xa Na Tau, huyén hoang s¢. Nha rung kha manh, gluong cling bi rung. Canh cua v
E: 103,12774  Dién Bién, tinh Dién Bién khéng dong dung dua. Nghe tiéng nb. Choé stia va cé tiéng tré em
khoc
N: 21.47039 Ban Na Nhan, xa Na Nhan, huyén ~ Nha rung, giuong cling bi rung. Canh cura khong dong c6 cam
biem 18 R Dién Bién, tinh Di¢n Bién (nga 3 giac dung dwa. Nghe tiéng nd. Mot s it nguoi trong ban nhan biét 1T
E: 103,06971 S <
di Muong Phang) dong dat
Piém 19 N: 21,38694 Trung tdm thanh phd Dién Bién Mot s6 it nguoi cam nhan dwoc dong dit. Nha rung, givdng ciing m
E: 103,01556  Phu, tinh Dién Bién bi rung. Canh ctra khong dong c6 cam giac dung dua
C6 tiéng dong dudi dat, kéu ong oc. Nha san rung manh, givong
Piém 20 N:21,21683 Thi tran Dién Bién Dong, tinh rung dong, tam liep kéu, ro bat kéu lach cach. Cura sat kéu cach v
E: 103,25025  Dién Bién cach nhu ai dap vao. Cam giac s¢ hai, dat dudi chan c6 cam giac
uon lugn nhu ran bo. Ban co dé trén ban roi xuong dat
o N:21,30254 T2 thi trin Dién Bién Dong, tinh 1\ ung lay manh, giuong rung dong, tam liép kéu, ro batkéu |
biém 21 a A lach cach. Cua sat kéu cach cach nhu ai dap vao. Cam giac so hai, V
E: 103,32891 bién Bién . s
cho sua nhicu
Nha rung 4m am, giwong dung dua, tam liép kéu, tm lgp rung, 16 VI
Piém 22 N:21,32282 Ban Na Pat C, xa Na Son (Dién bat kéu lach cach. Cura sat kéu lach cach nhu ai dap vao. Mac treo  (Vung
E: 103,2412 Bién Bong, Dién Bién) thuoc lao va tii tat roi xuong dat. Cam gidc s hai va chay hétra  chan
ngoai tam)
Ctra khong khép kin thiy tiéng dong, ché siia, moi ngudi s, co V1
Diém 23 el bl Cliuton, 2 N Eon (2t nguoi chag ra np oai nhe‘iyRung nflug;e tai nén’ cl'la ¥ ua C(; tién (Vung
E: 10323917  Bién Péng, Dién Bién) % ayang - g PSR LR € Chin
no to nhu nd min R
tam)
C6 tiéng nd nhu sét danh, nha rung kéu rang ric. Tré nho khoc V1
- N:21,38936  Ban Bo, xa Na Son (Pién Bién e O ML, St Calll, A Tulg KEU 1Eng fas. [1¢ IO K0S (Ving
biém 24 R A Tyia cho sua. Chai dau nhot dé trén gia roi xuong dat. Nhiéu nguoi £
E: 103,24362  Dong, Dién Bién) X Ce 1 chan
hoang sg, chay ra khoi nha A
tam)
" N:21,40402  Ban Su Lu 2, x3 Na Son (Dién NI il @ QUA, (S0 iorgmy io mim myme v, N iy
biém 25 A A A Toen nguoi cam giac s¢ hai sau khi giat minh tinh giac, c6 nguoi chay V-VI
E: 103,24186  Bién Bong, Bi¢n Bién) P s 7 8K P 2 z
ra khoi nha. Cé tieng cho sta va tiéng tré em khoc
B N: 21,40339 Bén St Lu 1, xi Na Son (Dién Nha rung manh. C6 tiéng n6 ram nhu sét danh. Nhiéu nguoi cam
biem 26 U e oen gidc so hai sau khi giat minh tinh glac c6 nguoi kéu 1én va chay V-VI
E: 103,24512 Bién Dong, Dién Bién)
ra khoi nha. Co tleng cho sua va t1eng tré em khoc
iz NS00 TangiimstChgSo it Sootie Lo i Nt sk o g
E: 10341038  Bién Dong, Dién Bién) & P cung rung. & &

tré em khoc
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s Khoa hoc Tu nhién

Viéc thanh lap cac duong dang chéan ciia dong dat ngay
08/01/2018 va ngay 09/01/2018 duoc tién hanh trén co s&
[1-4]:

- Két qua diéu tra khao sat hai dong dat nay vé cuong
d6 chin dong cua dong dat dugc cdm nhén (xem bang 1 va
bang 2).

- Dua trén mbi quan hé gitra do sau chan tiéu dong dat
(h), cip do manh dong dat (M) va cuong do chan dong trén
bé mit [4]:

I=1,5M — 3,5lg(r> + h?)"2 + 3,0 (1

Trong d6: M 1a cép dd manh dong dét; h 1a do sau chan
tiéu cua dong dat va r 1a khoang cach diém xac dinh cudng
d6 chan dong I toi toa do chén tam dong dat.

Theo cong thirc vé mbi quan hé giita cip d6 manh (M),
d6 sdu chén tiéu (h) va cuong do chén dong tai chin tam
dong dat (1,):

I, = 1,5M - 3,5logh + 3,0 )

Co céu chin tiéu dong dat duoc xac dinh bang phuwong
phap danh déu dich chuyén song P dya vao sb liéu dia chin
cua mang ludi tram dong d4t Viét Nam [4]. BO chuong trinh
CPS (Computer programs in seismology) duoc sir dung dé
dura ra cac nghiém hop 1y, két qua duogc biéu dién trong bang
3 va bang 4.

Déng dit Muwong Ang M=3,9 ngay 08/01/2018

Puong dén’g chén cia déng dat nay duoc bié,u dién trong
hinh }, cho thay guc‘mg d6 chan dong manh nhat ({0) co ﬂ}é
dat cap VI tai chan tm. Tryc chinh cia duong ding chan
trung phuong véi dut gy kinh tuyén Muong Ang va nam
trong pham vi hoat d(f)ng‘ cua dut gdy nay. Chan tam dong
dat duoc xac dir}h theo di€u tra la tai xa Muong Lan (1=6,0),
huyén Muong Ang, tinh Di¢n Bién.

» Tur cong thl’l‘(‘: (2), Vc'ri,10:6,0 ta s€ c6 h=6 km. Theo d6 co
theé nhéan dinh vé dong dat ngay 08/01/2018 nhu sau:

1. Thoi diém: 03 gid 14 phut 19 gidy (gio Ha Noi).

2. Toa d6: 21,44529N - 103,27771E.

3. Cép d6 manh: M=3,9.

4. D¢ sau chan tiéu: 6 km.

5. Dién tich viung chin dong cip V-VI1a 124,3 km?.

6. Dién tich ving chén dong cap IV-V 1a 1500,7 km?.

7. Put gy kinh tuyén Muong Ang 1a ngudn phét sinh
dong dat ngay 08/01/2018.

8. Chén tdm dong dit dwoc xac dinh theo diéu tra 14 tai
xa Muong Lan (I =VI), huyén Muong Ang, tinh Di¢n Bién.
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Bang 3. Co ciu chan tiéu dong dat

Mudng Ang ngay 08/01/2018

Gée

Cip

3 Goc  Goce Do ~ GocP  GocT
(T cim  trwgt  shu a0 (nén)  (giin)
phuong N manh 8
Mat dit doan chinh ~ 15° 80° -55°
Mat dit doan phy 119 360 -163 9km 39 319" 780

10300 10310 10320 1033

NGUOI THANH LAP:
1. Lé Van Ding
2. Ca0 Dinh Tridn
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NGUOITHANHLAP:  api
1. Lé Van Ding
2.Cao Dinh Tridu

3. inh Quéc Van 3. Dinh Quéc Van
f)‘o: 4. Nguyén Dic Cubmg a]’ 4. Neuyén Dic Cubng N
103° 00" 103°10° 103°20° 103°30° 0w 10310 103° 20 10330
O ()2 (& L (s | | (O (]2 [ s [
=) =) [o]s [ol [olw | | =)s [ [ o [0
e e[0]el nfinfniefin

Hinh 1. Pudng ding chan
(1) dong dat Pién Bién Pong
M=3,9 ngay 08/01/2018.
1 - PBudng chan dong cap V;
2 - Budng chan dong cap 1V;
3 - Chan tam dong dat ngay
08/01/2018 (M=3,9); 4 - Chan
tam dong dat ngay 09/01/2018
(M=4,3); 5 - Dt gay cap 1; 6 -
bt gay cdp 2; 7 - Hu6ng cdm
clia dat gdy; 8 - Chan dong
cdp Ill; 9 - Chan dong cap 1V;
10 - Chan dong cdp IV-V; 11 -
Chan dong cap V va V-VvI; 12
- Chan dong cap VI; 13 - Chan
tam dong dat vai M=3,0-3,9;
14 - Chan tam dong dat voi
M=2,0-2,9.

Hinh 2. Pudng dang chan (1)
dong dat Muong Ang M=4,3
ngay 09/01/2018. 1 - buong
chan dong cdp VI; 2 - Buong
chan dong cip V; 3 - buong
chan dong cdp IV; 4 - Chan
tam dong dat ngay 09/01/2018
(M=4,3); 5 - Chan tam dong
dat ngay 08/01/2018 (M=3,9);
6 - Dit gay cap 1; 7 - Ddt gay
cép 2; 8 - Hudng cdm clia dut
gdy; 9 - Chan dong cdp 111; 10
- Chan dong cdp IV; 11 - Chan
dong cdp IV-V; 12 - Chan dong
cdp V va V-VI; 13 - Chan dong
cdp VI; 14 - Chdn tam dong
dat v6i M=3,0-3,9; 15 - Chan
tam dong dat voi M=2,0-2,9.




Bang 4. Cd ciu chan tiéu dong dat Pién Bién Pong ngay
09/01/2018.

Goc . 2 A
5 Goc Géc Do
duong “ A
cam truwot sau
) phuong y

Mait diat doan chinh ~ 10° 80° -50°

G GéeT

(gian)

Céap dd

manh (nén)

10km 4.3 317° 700

Mat dut doan phy 112° 410 -165°

Déng dit Pién Bién Pong M=4,3 ngay 09/01/2018

Puong dang chin cua dong dét nay duoc biéu dién trong
hinh 2. Tryc chinh cta duong dang chan tring phwong véi
dut giy kinh tuyén Muong Ang va nam trong pham vi hoat
dong cua dut gdy nay. Chan tdm dong dat duoc xac dinh
theo diéu tra 1a tai xa Na Son (I,=VI), huyén Di¢n Bién
Dbong, tinh Bién Bién.

Tu cong thire (2), voi [=6,0 ta s€ c6 h=10 km. Tur d6 c6
thé két luan rang dong dat ngay 09/01/2018 c6 cac thong
s0 sau:

1. Thoi diém: 06 gid 21 phut 21 gidy (gio Ha Noi).

2. Toa do: 21,35497N - 103,23917E.

3. Cép do manh: M=4,3.

4. D6 sau chan tidu: 10 km.

5. Dién tich ving chin dong cap VI1a 20,02 km?.

6. Dién tich ving chin dong cip V-VI 1a 318,08 km?.
7. Dién tich ving chan dong cap IV-V 14 1073,9 km?2.

8. Pt gay kinh tuyén Muong Ang la ngudn phat sinh
dong dat ngay 09/01/2018.

9. Chén tdm dong dat duoc xéac dinh theo diéu tra 12 tai
xa Na Son (I, =VI), huyén Di¢n Bién Dong, tinh Di¢n Bién.

Pac diém dia chat kién tao viing chan tam déng dat ngay 08
va 09/01/2018

Ddac diém cdu truc dia chat

Pic diém ciu trac dia chat vung dong d4t duoc mo ta
khai quat nhu sau [5]:

a) Vé dia tang: trong khu vuc nghién ctru c6 sy phan
bb ctia da phién hai mica, da phién thach anh-felspat; da
phién hai mica-sericit; quartzit hé ting Nam C6 (NP-€, nc)
(Proterozoi mudn - Cambri som), da phién sét quarzit hé
tang Song Ma (€, sm) (Cambri) bao phu toan bg di¢n tich
huyén Dién Bién Pong va huyén Muong Ang. Hé ting Bén
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Khé (€-O, bk): cudi, san két thach anh, cat két hat tho; d4
phién sét chta voi; da voi xam sang; quarzit ndm kep gitra
hai hé tram tich c6 (NP.-€, nc) va (€, sm) va c6 phuong chu
dao tay bac - dong nam. Cac tram tich tré hon cua h¢ tang
Néam Pia (D, np) gém cudi két, san két, quarzit, da phién
sét, sét voi, thau kinh da voi; cac thanh tao hé tang Ban Pap
(D,e-D,fr bp): da voi xam, da voi sét, da phién sét voi; hé
tang Cam Thuy (P, ct): porphyrit bazan, cudi két, thau kinh
voi, tuf bazan; hé téng Déng Trau (T,a dt): cudi két thach
anh, cat két tuf, bot két, ryolit, tyodacit, da phién sét, da
phién sillic; hé ting Hoang Mai (T,a hm): sét voi, bot két
voi, da voi xam; da phién sét, bot két, cat két, cudi két, da
voi sét, than d4 hé ting Subi Bang (T,n-r sb) va cudi két,
cat két, bot két, voi sét, d4 phién sét h¢ tang Nam Po (J
np) phan bé rai rac trén canh tdy nam cua dut gdy Chiéng
Khuong, xen k& vdi cac xam nhap c.

b) Vé da xam nhdp: nhin chung, da xam nhap khu vuc
ving chn tim phan b chu yéu doc cac dut giy hoat dong.
Xam nhap c¢b nhit & khu vuc nay 14 serpentinit, aparharburgit
phirc hé Nti Nua (6NP-PZ, nn). Chan tam dong dét ngay
08/01/2018 va ngay 09/01/2018 nim ngay bén ria khdi xam
nhdp gabro-diorit, diorit, granodiorit, granit phirc hé Dién
Bién (y6P,-T, db). Ngoai ra, trong pham vi nghién ctru
con phat hién thiy xdm nhap plagiogranit, granit phirc hé
Chiéng Khuong (YPZ, ck); phiic hé Séng Ma (y3T,, sm)
gdém granit, granodiorit va gabro-diabaz, diorit porphyrit,
diabaz porphyrit (chwa 5 tudi).

Cac doi dut gay hoat dong

Cac dat gay hoat dong khu vuc huyén Pién Bién DPong
va huyén Mudng Ang duogc dé cap kha chi tiét trong [6, 7].
Cu thé 13 c6 biéu hién ton tai 6 d6i dit gy hoat dong (bang
5, hinh 3, 4), gdm 1/ Lai Chéu - Dién Bién (cip I); 2/ Son
La (cap I1); 3/ Chiéng Khuong (cap I1); 4/ Song Ma (cap I1);
5/ Mudng Ang (cap IT) va 6/ Dién Bién - Sam Nua (cap II).
Hai dut gdy c6 biéu hién hoat dong manh nhat 1a dat giy
Son La (M=6,7) va Pién Bién - Sim Nua (M=6,8). Cip do
manh dong dét da xay ra tai dut gdy Lai Chau - Dién Bién
14 5,3, tai diit giy Chiéng Khuong 13 5,0 va tai dut gy Song
Mi 1a 4,8. Riéng tai ving chan tdm dong dat ngay 08 va
ngay 09 chwa phat hién thiy dong dat manh hon 3,0 cho dén
trude ndm 2014. Theo Cao Pinh Triéu [6] thi mot loat du
chin cta dong dat Tuan Gido M=6,7 nam 1983 dugc phat
hién tap trung doc durt gdy Mudng Ang véi cap do manh 16n
nhat dat 4,7.



s Khoa hoc Tu nhién

Bang 5. Pt giy hoat dong chii yéu khu vuc huyén Dién Bién
Dong va Mudng Ang.

STT Ténditgiy CAp Phwong  Tinh chét M, . quan sit
j  LaiChau-— DPB-IN  Th-tr 53
Dién Bién
2 Son La il TB-DN  Th-ph 6,7
Chiéng
3 Khuong il TB-DN  Th-ph 5,0
4 Séng Mi il TB-DN  Th-ph 48
5 Muong Ang 11 AKT Th-tr 43
Dién Bién - AKT
6 SimNw T gpn ThPh 68

Viung cuc dong dong dat ngay 08/01/2018 va ngiy
09/01/2018 nam trong pham vi hoat dong cua dit giy
Muong Ang (hinh 3, 4). Déi dit giy nay c6 phuong kinh
tuyén, cdm vé phia dong va c6 do sau anh huong 15+25 km
[3, 4, 6, 7]. Trén ban dd dj thuong trong luyc Bouguer, dat
gdy biéu hién rd nét 1a ranh gidi ciu triic. Phia dong 1a ciu
trac duong twong ddi, biéu hién cac duong dong mirc co
gia tri di thuong trong luc Bouguer trong khoang -95+-80
mGal. Phia tdy 1 cdu trac 4m twong ddi, biéu hién cac di
thuong cuc bd ndi nhau theo phuong dit giy co gia tri di
thuong trong lyc Bouguer thay doi trong gidi han -100+-80
mGal. DBt gy trung v6i dai gradient ngang di thuong trong
lyc cuong do trung binh 0,5+1,0 mGal/km. Gradient ngang
di thuong tir hang khong doc dut gdy c6 cuong do trung
binh 8,0+10 nT/km.

T ndm 2014 dén ngay 09/01/2018 da quan sat dugc 6
dong dat cép d6 manh trén 3,0 xay ra tai vung chin tdm cua
hai dong dat vira qua, trong d6 manh nhat (M=4,3) la dong
dat vao ngay cudi cung (bang 6).

Bang 6. Pong dat xdy ra trong ving chian tim ngay 08 va
09/01/2018.

Bosiu ot
Nim Thing  Ngay Gic  Phit  Gidy Vid)  Kinhd)  chan ma‘:lh ’

tiéu ’
2014 02 09 1l 36 572 21460 103244 82 31
2014 02 05 06 30 59,9 21398 10348 85 25
2017 08 24 07 37 46,7 21426 103298 81 32
2018 01 08 2 14 190 21446 103,261 10,0 39
2018 01 09 14 4 210 21364 103298 85 25
2018 01 09 PA] 21 210 21362 103,243 100 43
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Hinh 3. So do duit gay hoat dong (va phan bd chan tam dong dat)
huyén DPién Bién Dong va Mudng Ang. 1 - DUt gay cap 1; 2 -Dit
gdy cdp 2; 3 - Dt gdy cip 3; 4 - Hu6ng cdm cla dit gay; 5, 6, 7,
8, 9 - Vi tri chan tam dong dat voi do |6n tuong Gng (M=6,0-6,9;
M=5,0-5,9; M=4,0-4,9; M=3,0-3,9: M=2,0-2,9).
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Hinh 4. Pong dat cuc dai c6 nguy co xdy ra tai huyén Dién Bién
Pong va Muong Ang (dugc du bao trén co sé cong thic thuc
nghiém va nguyén ly phan doan dit gay). 1 - Bat gy cap 1; 2 -
Dt gay cdp 2; 3 - Hudng cdm cla ddt gay; 4 - Ky hiéu ddt doan
dit gay va M__ co thé xdy ra.



Du bdo dong @4t cuc dai (M) co nguy co xay ra tai huyén
Mudng Ang va Dién Bién Bong

Tir ndm 1920 dén hét ngay 09/01/2018 tai khu vuc huyén
bién Bién Bong, Muong Ang va ké can da quan sat dugc
205 dong dat c6 M>3,0. Trong d6 dang chu y 1a 2 dong dat
manh nhat Viét Nam da xay ra tai khu vuc nay: Pién Bién
M=6,8 nim 1935 va Tuan Gido M=6,7 nam 1983. Nhu vay,
¢6 thé ndi rang khu vuc nghién ciru 1a noi ¢6 d6 nguy hiém
dong dat 16n nhét Viét Nam [7, 8]. D& 1am rd thém nguy co
dong dat c6 thé xdy ra tai ving nghién ciru, trong khuén kho
bai bao nay chung t6i tién hanh thém 2 bai toan du bao cuc
dai dong dét, d6 1a: trén co s¢ phan doan dut giy hoat dong
va bai todn mang Noron nhan tao.

Gid tri dpng dit cuc dai (M, ) cé nguy co xdy ra tai
huyén Dién Bién Dong va Muong Aeng trén co so phdn
doan dut gay

Pong dét cuc dai 1a dong dat 16n nhét c6 thé phat sinh
boi hoat dong dut gy trong mot khoang thoi gian hodc
xuyén thoi gian. Nham danh gia dong dat 16n nhat c6 thé
xay ra tai khu vuc nghién ctru, chung t6i st dung cong thiic
thuc nghiém va ti€u chi phan doan dut gdy ctia Cao Dinh
Triéu [9].

Hinh 5. Pong dat cyc dai c6 nguy co xay ra tai huyén Dién Bién
Pong va Mudng Ang (dugc du bao trén cd sé bai toan mang
Noron nhan tao): 1 - Vang du bao co khd niang xay ra dong dat
voi M =4,0-4,9; 2 - Viing du bao c6 khé ning xdy ra dong dat
v6i M, =5,0-5,9; 3 - Vung du bao c6 khé nang xdy ra dong dat
Vi M, =6,0-6,9.
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logL (km)=0,6M — 2,5 3)
trong do: L 1a chiéu dai (km) va M la cép d6 manh dong dat.

Két qua cho thiy: dong dat manh nhét c6 nguy co xay
ra doc doi dut gay Pién Bién - Sam Nua la M  =6,7-6,8;
tai dut gdy Lai Chau - Di¢n Bién c6 M =6,4-6,5; dut gdy
Chiéng Khuong, Song Mi va Muong Ang c6 M _ =6,2-6,3.

Gia tri dong dit cwe dai (M, ) theo bai toan mang

Noron nhin tao

Trén co s6 két qua du bao cyc dai dong d4t theo bai toan
mang Noron nhan tao cho théy [10]: dong dét cép d6 manh
16n nhét, M _ =6,0+6,9 c6 nguy co xay ra tai khu vuc nam,
tdy nam huyén Dién Bién Pong va mot phan dién tich tay
bic huyén Tuan Gido; cac khu vuc con lai cta huyén Dién
Bién Dong va Muong Ang c6 nguy co xay ra dong dat manh
nhit ndm trong giéi han M =5,0+5,9.

Két luan

Trén co s& két qua két qua nghién ctru ctia cac tac gia bai
béo nay cho thiy:

1. Dong dét xay ra vao hoi 03 gi& 14 phut 19 gidy (gio
Ha Noi) ngay 08/01/2018 c6: toa dd chin tim 21,44529N
- 103,27771E (tai xa Mudng Lan, huyén Mudng Ang, tinh
bién Bién); cép d6 manh 3,9; d6 sau chan tiéu 6 km va

cuong do chan dong 16n nhét tai tim chin dat cap VI (I,=VD).

2. Pong dit xay ra vao hoi 06 gid 21 phut 21 gidy (gio
Ha Noi) ngay 09/01/2018 c6: toa dd chin tim 21,35497N
- 103,23917E (tai xa Na Son, huyén Dién Bién Dong, tinh
Diém Bién); cap do manh 4,3; d6 sdu chan tiéu 10 km va

cuong d6 chan dong 16n nhat tai tim chan 1a cip VI (I=VD).

3. Ca hai dong dat nay déu xay ra trong pham vi hoat
dong cua déi dut gy sinh chin Mudng Ang c¢6 do sau anh
huong 15-25 km, goc cim 70-80° vé phia dong, thuan, trugt
bang trai. Pong dat 16n nhat c6 nguy co xay ra doc doi phat
sinh nay khong vuot qua cép d6 manh 6,3.

4. Bong dét cuc dai c6 nguy co xay ra tai khu vye nam,
tdy nam huyén Dién Bién Pong c6 thé dat tbi da xap xi 7,0.
Céc khu vuc con lai ciia huyén Dién Bién Bong va toan bo
huyén Mudng Ang co nguy co xay ra dong dat 16n nhat
khong vuot qué 6,3.
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X4c dinh vi tri phan loai mau Alocasia sp.
thu thap ¢ Xuan Son (Phu Tho) trén co so
phan tich 3 vung gen matK, petD va trnY-trnE
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Tém tit:

Bai bio phan tich sw khac biét giita miu Alocasia sp. 87 méi thu dwge & Phu Tho véi cac loai trong chi Alocasia va
cic chi lién quan dua trén phén tich trinh ty nucleotide viing gen matK, petD, trnY-trnE. Két quéa nghién ctru cho
thay, trinh tu cac axit nucleotide ciia mau nghién ciru twong ddng véi chi Alocasia 98%, chi Cocolasia 93%. Két
qué phén tich viing gen matK ghi nhén, mau Alocasia sp. 87 tach biét ra khéi nhom cuia cac loai da biét thudc chi
Alocasia. Doi v6i ving gen petD ghi nhan miu Alocasia sp. 87 thudc cing nhém véi chi Alocasm va Leucocasia, tuy
nhién miu nay di cé su tach biét tao thanh mét nhanh riéng. Nhém tic gia nghi ngd miu Alocasia sp. 87 cé thé

thugc vé mot loai mai.

Tir khéa: Alocasia sp., matK, petD, Pha Tho, TrnY-TrnE, Viét Nam.

Chi s6 phén loai: 1.6

Pat van de

Trong nhitng nim gan day, cling v&i sy phat trién ciia
khoa hoc va cong nghé, nhét 1a trong linh vuc cong nghé
sinh hoc, cac nghién ciru sau hon vé cac yéu to di truyén
dac biét dugc quan tam trong cong tac phan loai thuc vat.
Céc nghién ciru nay da gitp cho cac két qua phan loai thuc
vat tré nén rd rang hon, nhat 1a & cac taxon c6 nhidu dic
diém hinh thai hoc khong bién dong nhiéu theo cac diéu
kién sdng, giai doan phat trién cua timg cé thé. Cac két qua
nghién ciru vé cac yéu t6 di truyén (nhur giai trinh va so sanh
trinh ty nucleotide ¢ cac loai hay cac taxon khac nhau) da
hd tro rat nhiéu trong phan tich méi quan hé giita cac taxon
thuc vat. O ho Ray (4draceae), da co rat nhiéu nghién ciru
vé mdi quan hé giira cac taxon trong ho nay duya trén cac két
quéa nghién ciru vé sinh hoc phan tir, giai trinh gen, so sanh
vi tri cta cac ving gen MatK... Vi dy, két qua giai trinh gen
luc lap loai A. macrorrhizos ciia Bin Wang va Limin Han
[1], hay dung phuong phap PCR dé dinh loai loai Alocasia
odora cua Hagino va cs [2]. Nam 2012, Nauheimer va cs da
xdy dung so d6 phat sinh ching loai cua cac chi Alocasia,
Colocasia, Remusatia va Steudnera & khu vyc Malaysia
dwa trén cac két qua phan tich trinh ty gen ctia cac loai trong
cac chi nghién ctru [3]. Chi Ray - Alocasia & Viét Nam
bao gdm 7 loai va dugc phan bd rong rii tir Bic vao Nam

‘Tac gia lién hé: email: vandul 78@gmail.com
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[4]. Céc nghién cuu vé mit hinh thai hoc cua cac loai da
chi ra nhitng dic diém phén biét & hau hét sb loai trong
chi 1a twong ddi rd rang. M&i ddy, mot s6 mau tiéu ban va
mau ADN di duoc thu thip tai Vuon qubc gia Xuan Son
(Pha Tho). Vé dic diém hinh thai, chung t6i dd xac dinh
duoc 2 chi Vietnamocasia (mau Vietnamocasia NVDI1 va
Vietnamocasia NVD2) va chi Alocasia (mau Alocasia sp.
87, 88.1 va 88.2), trong d6 1 mau thudc loai 4. odora K.
Koch. Tuy nhién, xem xét ky cac dic diém vé bong mo cia
cdy, mau Alocasia 87 kha twong dong véi loai A. odora K.
Koch. Bé xac dinh chinh xac hon ca 5 miu thu thap duoc
& Vuon qudc gia Xuan Son, chiing t6i d tién hanh giai ma
3 vung gen matK, petD va trnY-trnE va xac dinh vi tri cia
chung trong ho Ray.
Vat liéu va phuong phap nghién ciiu

Vit liéu nghién ciru

5 mau thu thap tai tinh Phii Tho da duoc sir dung cho
nghién ctru nay (bang 1). Cac mau déu gdm 2 phan mau tiéu
ban (xac dinh loai bang ddc diém hinh thai) va mau mé té
bao - mau 14 (phan tich ADN). Mau ADN duogc bao quin
trong tai cung vai silica gel ¢ thyc dia va sau d6 duoc luu
gift & tii am 30°C trong phong thi nghiém cho dén khi mau
duoc sir dung cho phan tich ADN. Cac mau Alocasia odora
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Abstract:

The paper analysed the difference between the sample of
Alocasia sp. 87 recently collected from Phu Tho province
of Vietnam and the samples of Alocasia species and
related genera based on nucleotide sequence analysis
of matK, petD, and trnY-trnE gene regions. The results
showed that the studied sample was similar 98% to
Alocasia genus, and 93% to Cocolasia genus. The results
of matK genomic region analysis also recorded that the
sample of Alocasia sp. 87 was separated from the known
species of Alocasia genus. For the petD gene region, the
sample of Alocasia sp. 87 was similar to the group of
the genera Alocasia and Leucocasia; however, it seems
to separate into a different branch. The authors suspect
that Alocasia sp. 87 could be a new species.

Keywords: Alocasia sp., matK, petD, Phu Tho, trnY-trnE,
Vietnam.

Classification number: 1.6

Bang 1. Vat liéu st dung trong nghién ciu.

TT  Ténkhoahoc Ky hi¢u miu bia dlfm Toa d thu miu
¢ ¢ thu mau R
1 Al . Alocasia sp. Tinh Pht  “N21 11.014 E105
ocasia sp. 87 Tho 05.832”  “53m”
5 Alocasia odora Alocasia Tinh Pha  “N21 11.014 E105
odora 88.1 Tho 05.832”  “53m”
3 Alocasia od Alocasia Tinh Phu ‘(;I;Iég;,,l()l‘t‘?; 05
0Casia odora — ,dora 88.2 Tho o
5 Vietnamocasia  Vietnamocasia
dauae dauae. NVD1
6 Vietnamocasia  Vietnamocasia
dauae dauae. NVD2
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88.1, Alocasia odora 88.2, Vietnamocasia dauae NVD1 va
Vietnamocasia dauae NVD2 da duogc xac dinh loai trén co
so cac dic diém hinh thai. Tuy nhién, mau Alocasia sp. 87
cling chi xac dinh duoc dén chi Alocasia.

Phwong phdap nghién ciru

Mu 14 dugc nghién trong nitrogen 16ng thanh dang bot
min. Tach chiét ADN tong s6 bang kit Dneasy plant mini kit -
hang Qiagen véi quy trinh dugc thyc hién theo nha san xut.
Nhan ban PCR (Polymerase Chain Reaction) cac vung gen
matK, petD, trnY-trnE bang GeneAmp PCR System 9700
system. Phan tmg PCR duoc thyuc hién voi tong thé tich 50
ml, gdbm 25 ml PCR Mastermix, 1 ml mdi xudi F (10 pM),
1 ml mdi nguge R (10 pM), 2 ml ADN tdng s6, 21 ml nude
ct dé ion. Chu trinh chay PCR duoc tién hanh theo chu ky
nhiét: 3 phut & 95°C, 30 chu ky (50 gidy 95°C, 1 phut 52°C,
1 phuat 72°C) va sau d6 1a 1 chu ky ¢ 72°C trong 8 phut.

Cap mdi giai ma trinh ty nucleotide ving gen matK [5]
nhu sau: matK 390: 5°-CGA TCT ATT CAT TCAATATTC
-3’ va matK 1326: 5°- TCT AGC ACA CGA AAG TCG
AAG T-3". Cap mbi giai ma trinh ty ving gen perD [6] nhu
sau: petDR: 5’- AAT TAT GTC CCATCC CTTTAGC -3’
va PetDF: 5’- GGG AGT TAA CAAAGAAAC CTGACT -
3°. Cap mdi giai ma trinh tuy ving gen trnY-trnE [7] nhu sau:
F:5-CAAAGC CAG CGGATTTACAA-3'vaR:5 - CCC
CAT CGT CTA GTG GCCTA - 3.

Kiém tra san pham PCR bang dién di trén gel agrarose
1% va tinh sach bang Qiaquick gel extranction kit (Qiagen,
Prc). San pham PCR sau khi tinh sach s& duoc gui di doc
trinh ty cac vung gen tai Vién Cong nghé sinh hoc, Vién
Han 1am Khoa hoc va Cong nghé Viét Nam.

Phén tich so sanh cac ving gen giita cac loai bang phan
mém Bioedit, Chromas Pro. Phin mém MEGA 6.0 [8] dé
phan tich khoang cach di truyén va xay dung cdy phat sinh
ching loai theo cac phuong phap Minimum Likelihood
(ML) [9].

Két qua va thio luan
Phdan tich trinh tw nucleotide viing gen matK

Trong nghién clru nay, trinh ty ving gen matK cua 5
mau nghién ciru dd duge xac dinh véi kich thudc khoang
700 bp. Trén co sé trinh ty nucleotide vung gen matK cia
5 mau nghién ciru, cung véi trinh tw gen cac mau thude cac
loai khac dd dugc cong bd trén GenBank, ciy phat sinh pha
hé da dugc xay dyng (hinh 1). Két qua nghién ctru dé chi ra
su tach biét ro rang gitta 2 chi Alocasia va Vietnamocasia,
trong do cac loai ciing mot chi két hop voi nhau va hinh
thanh 1 nhanh tién hoa, gia tri bootstrap kha cao, 65% dbi
v6i chi Alocasia va 85% dbi véi Vietnamocasia. Tuy nhién,
mau Alocasia sp. 87 tach biét ra khéi nhom cua cac loai
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thudce chi Alocasia nén day co thé 1a mot loai méi thude chi
Alocasia.

O nhom 2, gdm 2 mau Vietnamocasia dauea NVDI
va Vietnamocasia dauea NVD2 thudc loai Vietnamocasia
dauea, loai nay dugc phat hién tai Viét Nam nam 2017 [10].
Chi Vietnamocasia c¢6 dic diém hinh thai twong dong véi 2
chi Alocasia va Colocasia.

JN407093 Alocasia macrorrhizos
JN407092 Alocasia macrorrhizos
JN407091 Alocasia macrorrhizos
JN407090 Alocasia macrorrhizos
JN407089 Alocasia macrorrhizos
JQ238824 Alocasia cucullata
JF828122 Alocasia cucullata
EU886579 Alocasia cucullata
AM920624 Alocasia odora

Alocasia odora 88.1

Alocasia odora 88.2

EU886580 Alocasia gageana

Alocasia sp. 87

JQ238886 Alocasia watsoniana

JQ238885 Alocasia watsoniana
67 | JQ238855 Alocasia principiculus
JQ238842 Alocasia maquilingensis
JQ238856 Alocasia ramosii
JQ238859 Alocasia reversa
JQ238850 Alocasia peltata
0 JQ238845 Alocasia monticola
JQ238838 Alocasia longiloba
JQ238821 Alocasia brishanensis

KY196230 Vietnamocasia dauae

KY196229 Vietnamocasia dauae

s

Vietnamocasia dauae NVD2

Vietnamocasia dauae VND1

KC466580 Protarum sechellarum

0,002

Hinh 1. Cay phat sinh chiing loai viing gen matK giita caic mau
nghién ciu va trong GenBank theo phuong phap Maximum
Likelihood.

Phdan tich trinh tu nucleotide viing gen petD giira cdc
mau nghién ciru

Trong nghién clru nay, trinh tu nucleotide vung gen petD
ctia 2 mau Alocasia sp. 87 va Alocasia odora 88 di duoc
xéac dinh v6i chiéu dai khoang 300 bp. Két qua nghién ctru
mdi quan hé di truyén giita cac 2 mau nghién ctru va cac
loai thudc chi Alocasia trén co s& phan tich trinh tu ving
gen petD dugc trinh bay ¢ hinh 2. Dan liéu phan tich da
chi ra 2 mau thu thap Alocasia sp. 87 va Alocasia odora 88
nam cung nhanh tién hoa vai chi Alocasia. Hai chi Alocasia
va Leucocasia kha tuong dong vé di truyén va chung két
hop v6i nhau hinh thanh mét nhanh tién hoa riéng, voi gia
tri bootstrap cao (92%). Két qua ciing chi ra mau Alocasia
sp. 87 tach biét vdi cac loai thude chi Alocasia, phu hgp voi
phan tich 1a mét loai méi (hinh 2).
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Alocasia odora 88

JN105602 Leucocasia gigantea
8 KF285249 Leucocasia gigantea
KF285248 Leucocasia gigantea
2 Alocasia sp. 87

KF285089 Alocasia cucullata
JN105600 Alocasia brishanensis
JIN105601 Alocasia brishanensis
JN105588 C. affinis var. jenningsii
KF285224 Colocasia esculenta

JIN105599 Colocasia esculenta

95

JIN105596 Remusatia vivipara
JN105587 Amorphophallus konjac

—
0,02

Hinh 2. Cay phat sinh ching loai ving gen petD giiia miu
nghién ctiu Alocasia sp. 87 véi cac loai khac trén GenBank theo
phuong phap Maximum Likelihood

Phdan tich trinh tw nucleotide viing gen trnY-trnE

Mau Alocasia sp. 87 dugc giai ma trinh tu nucleotide
vung gen trnY-trnE cho két qua chiéu dai 300 bp. So sanh
v6i cac trinh ty khac trén Genbank cho thdy, mau nghién
ctru twong dong véi chi Alocasia 98%, chi Cocolasia 93%.
Két qua nghién ciru mbi quan hé di truyén ctia mau Alocasia
sp. 87 trén co sé phan tich trinh ty vung gen trn Y-trnE dugc
xay dung theo phuong phédp Maximum Likelihood nhu
sau: cay phat sinh dugc chia ra [am cac nhanh khac nhau,
trong d6 mau Alocasia sp. 87 tao thanh 1 nhanh tach biét
voi cac loai thudc chi Alocasia va chi Leucocasia (hinh 3),
tuy nhién cac dir liéu viing gen nay chua c6 nhiéu nén can
nghién ctru thém céc vung gen khac.

— JN105444Alocasia brisbanensis

I KF285080 Leucocasia gigantea
04 ‘Alocasia sp. 87
JIN105449 Colocasia formosana
KF285081 Colocasia lihengiae

97 | KF285087 Colocasia yunnanensis

KF285077 Colocasia formosana
— JN105451 Colocasia esculenta
JIN105448 Colocasia affinis var. jenningsii

“ 55 L JIN105454 Colocasia esculenta
JIN105455 Colocasia esculenta
E ——— IN105445 Remusatia vivipara
KF285076 Colocasia formosana
—
0,005

Hinh 3. Cay phat sinh chiing loai viing gen trnY-trnE giiia mau
nghién ctiu Alocasia sp. 87 véi cac loai khac trén GenBank theo
phuong phap Maximum Likelihood
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Vé mit hinh thai hoc, ddc diém khac biét 16n nhét cua
méu Alocasia. sp. 87 1a c¢6 hinh thai phién 14 rit khac biét
so v6i hau hét cac loai trong chi: phién hinh tam giac rong,
gbc 16m hinh tim, c6 nhiéu nép nhin & phan thit 14; cuéng
la dai... Tuy nhién, cac dac diém ciia bong mo thi kha gin
gili v6i loai A. odora. Chinh vi 1y do nay, dé tai di tién
hanh nghién ctru gidi trinh ty gen va so sanh trinh tu céc
nucleotide trong viing gen MatK ctia mau Alocasia sp. 87 va
mau lodi 4. odora 88 véi loai Vietnamocasia dauae.

Cay phat sinh chung loai dugc xay dung dua trén trinh
tu nucleotide vung gen matK, petD, trnE-trnY gilta cac
mau nghién ciru co su tach biét gitta 2 chi Alocasia va
Vietnamocasia, diéu nay phu hop véi két qua ciia Sam va
cs [10]. Tuy nhién, mau Alocasia sp. 87 c6 sy tach biét ra
khoi nhom cua cac loai thude chi Alocasia, rat co thé day la
mot loai mai.

Keét luan

Céc nghién cuu so sanh trinh ty nucleotide vung gen
matK, petD, trnY-trnE cho thiy miu Alocasia sp. 87 thudc
chi Alocasia nhung tach biét voi cac loai khac trong chi,
n6 gan giii nhat vé6i loai Alocasia brisbanensis. Tuy nhién,
dé co thé két luan mau Alocasia sp. 87 1a mot loai méi hay
khéng, can co su két hop phan tich va theo dai thém céac dic
diém hinh thai, m6 ta va cong bd theo diing luat danh phap
thuc vat.

Cac tac gia chan thanh cam on sy hd tro kinh phi tir Quy
phat trién khoa hoc va cong nghé quc gia (NAFOSTED),
thong qua dé tai ma s6 106-NN.03-2015.53.
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Tom tit:

Van Yén la mgt huyén mién nii thudc tinh Yén Bai chiu nhiéu anh huéng cua thién tai, dic biét 1a mua lém gay ra
sat 16 dat (SLP). Piéu kién dia hinh Vin Yén phirc tap cling véi sw that thwdng ciia thoi tiét da tao diéu kién cho SLD
xay ra khi xuit hién mwa 1én. Bai bao sir dung phwong phap tich hgp mé hinh thir bAic AHP (Analytic Hierarchy
Process) dugc tich hop trong phan mém ArcGIS dé xdy dung ban d6 nguy co SLD cho huyén Vin Yén, tinh Yén
Bai. Két qué nghién ciru cho th:‘iy khu vuwe ¢6 nguy co' SLD cao va rit cao chiém 21% tﬁng dién tich toan huyén, tip
trung cao & cac xa Phong Du Thuwong, Mé Vang, Pai Son, Na Hau, Lang Thip, Lim Giang, An Binh, Quang Minh,
Vién Son, Xuin TAm va Ngoi A. Két qua nghién ctru nay cé thé phuc vu cho cong tic quy hoach, phong tranh va

giam thiéu cac thiét hai do SLD ¢ huyén Vin Yén.
Tir khéa: ban do nguy co SLP, huyén Vin Yén, SLD.
Chi sé phén logi: 1.7

Pat van de

Huyén Vin Yén (hinh 1) 1a mot huyén mién nui thudc

tinh Yén Bai, nim giira ving chuyén giao giita Pong Béc

104°24'0"E 104°32°0°E 104°40°0"E
N T _p? VI TRI CUA HUYEN VAN YEN
S TRONG TiNIT YEN BAI

w#E X S
b

e 8 ase HUYEN BAO YEN

104°48'0"E

d

Lu!inwga., g"t e I

va Tay Bic. Van Yén thudc khi hau nhiét d6i 4m gi6 mua,
luong mua hang nam 16n (trung binh 2.200-2.400 mm), do
cao trung binh tr 300 dén 700 m, d6 dbc dia hinh tuong déi
16n (15-25°), nhiét do trung binh nam tir 22 dén 24°C. Didu
nay tao diéu kién thuan loi cho viéc hinh thanh SLD mdi khi
mua mua dén (xem thong ké tai bang 1).

Bang 1. Thong ké hién trang sat 16 trén dia ban cac huyén tinh
Yén Bai [1].

:\.\l:
o

22°8'0"N

¢

S6 diém trugt phén loai theo quy md khdi

A "l;éng trugt
A Huyén s0 diem p SR
trugt Nhé Tf‘ung Lén Rflt Bygc biét
binh lon lon
= z Thanh
2 |[HUYEN VAN BAN g .
8 & phéYén 42 21 6 8 7
NA L.
Bai
Thi xa
L. 14 7 0 4 2 1
£ ¢ Nghia Lo
= < LucYén 240 120 67 30 20 3
Mu Cang
. 573 287 171 82 31 2
Chai
g E Tram TAu 153 77 36 29 1o
" ) > TrAn Yén 100 50 26 20 4 0
VAN CHAN -
Van Chan 298 149 86 47 16 0
s MM 132 VanYén 598 299 150 103 45 1
nmMzA‘n"r 104°32'0"F 104°40'0"F 104°48'0"F Yén Binh 308 155 38 62 5 1 2
Hinh 1. Pham vi khu vuc nghién cdu. Tong 2.326 1165 580 385 187 9
‘Tac gia lién hé: thutrang. hunre@gmail.com
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Research on building the
landslide risk map of Van Yen

district, Yen Bai province
Thi Ha Dang, Thi Thu Trang Bui’, Khac Thanh Nguyen
Hanoi University of Natural Resource and Environment
Abstract:

Van Yen, a mountainous district of Yen Bai province,
is often affected by natural disasters, especially heavy
rain causing landslides. Van Yen’s complex topographic
conditions as well as erratic weather conditions facilitate
landslides when heavy rain occurs. This article uses
the Analytic Hierarchy Process (AHP) methodology
integrated into ArcGIS software to develop the risk
maps for Van Yen district, Yen Bai province. The results
show that the area at high risk of landslides is very large
and accounts for 21% of the total area of the district,
concentrating in the communes of Phong Du Thuong,
Mo Vang, Dai Son, Na Hau, Lang Thip, Lam Giang, An
Binh, Quang Minh, Vien Son, Xuan Tam, and Ngoi A.
The research results can be used for planning, preventing
and minimizing damages caused by landslides in Van
Yen district.

Keywords: landslide, risk map of landslides, Van Yen
district.

Classification number: 1.7

Theo théng ké thi¢t hai do thién tai cua huyén Van Yén
nam 2017, trong dot mua rang sang 6/8/2017 da gay ra i
quét va SLD 1am 1 nguoi dan bi chét va 4 nguoi bi thuong,
4 nha & bi sap dd hoan toan, 54 nha bi hu hong, 23 h¢ phai
di ro1 nguoi va tai san ra khoi khu vuc cé nguy co ngép lut
va SLD. Nhiéu tuyén duong giao thong lién xa, lién thon bi
sat 16, v6i hang chuc nghin m? dat da gay 4ch tic giao thong,
anh huong dén viéc di lai cua ngudi dan nhu tuyén dudng
Dai Son - Na Hau, Du Ha - Xuan Tam, Yén Thai - Yén
Hung - Ngoi A - Quang Minh... Uéc tong thiét hai kinh té
hang chuc ty déng [2].

Nhiing thiét hai trén 1a rat 16n ddi voi mot huyén nghéo
nhu Van Yén. Ngoai ra, SLD con gdy nhitng thiét hai gian
tiép vé moi truong, ddc biét né mang tinh huy diét nén di tac
dong xau dén tam ly cta déng bao cac dan toc ¢ nhitng noi
xay ra SLD. Dé giai quyét van dé nay, chung t6i d tién hanh
xay dung ban d6 du bao khu vuc c6 nguy co SLD cho huyén
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Vin Yén nhim phuc vu cho cong tac quy hoach, giam thiéu
cac tac dong do SLD gay ra.

Phuang phap nghién ciu

Co 56 dit liéu

Dit liéu phuc vu cho viéc thanh l4p ban dd SLD huyén
Vin Yén bao gom:

- Dit liéu ban d6 dia hinh tinh Yén Bai, ty 1& 1:740.000.

- Ban d6 phéan bd lwong mua hang ndm ciia tinh Yén Bai,
ty 1¢ 1:740.000.

- Ban d6 phéan b dat tinh Yén Bai, ty 1& 1:740.000.
- Ban d6 16p phu tinh Yén Bai, ty 1& 1:740.000.

Cac dir liéu ban dd duoc thu thap tor Dy an Greater
Mekong  subregion (GMS) corridor  connectivity
enhancement project (SC 108536 VIE) - mountainous road
(NH279 and PR175) [3].

Sé lidu luwong mua dugce thu thap tor Bdo céo vé khi tuong
thiy van tinh Yén Bai nam 2015 cia Trung tdm Dy bao
khi tugng thuy van tinh Yén Bai voi 5 tram khi tuong: Yén
Bai, Nghia Lo, Luc Yén, Mu Cang Chai, Bic Ha. Do khu
vuc nghién ctru khong ¢6 tram khi tugng nén nghién ctru su
dung s6 liéu khi twong (lwong mua) & cac tram xung quanh
huyén Vin Yén dé ndi suy ra ban d6 lugng mwa huyén Vin
Yén. Viéc noi suy dya vao cong cu sin c6 trong ArcGIS 10
va c6 xét dén sy phan hoa dia hinh thong qua ban d6 mo
hinh s6 d6 cao (DEM) ty 18 1:50.000, hoan luu khi quyén
[4].

Phwong phap nghién ciru

Phuwong phap phdn tich thir bdc (AHP): phuong phap
AHP do tac gia T.L. Saaty (1980) nghién ctru va sau do phat
trién tir nhitng nam 80. AHP 1a phuong phap ma nho do
ngudi quyét dinh c6 thé dua ra quyét dinh cubi ciing hop 1y
nhit. T.L. Saaty di dua ra bang phén loai mirc d6 quan trong
cua cdac chi tiéu nhu bang 2 [5].

Bang 2. Thang diém so sanh mic d¢ quan trong clia cac chi tiéu
(cac gia tri trung gian la 1/2, 1/4, 1/6, 1/8, 2, 4, 6, 8 [5].

<< Kém quan trong hon Quan trong hon>>

1/9 1/7 1/5 1/3 1 3 5 7 9
Kém
Kém Kém n n
quan ¢ ¢ Kém  Quan Quan Qpezit - Qa
quan quan Quan trong  trong
trong quan  trong trong
trong trong s trong hon hon
hon £ trong  bang hon P B
Lz honrat hon hon .y rat rat rat
rat rat .; .; hon nhau nhiéu A 3
A nhiéu  nhiéu nhiéu nhiéu
nhiéu
Cac budc tien hanh AHP:

- Budce 1: phan tich van dé va xac dinh 101 giai yéu cau.
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- Budc 2: xac dinh cac yéu t6 sir dung va xay dung cay
phan cap yéu to.

- Budc 3: diéu tra thu thap y kién chuyén gia vé mic do
uu tién.

- Budc 4: thiét 1ap ma tran so sanh cip.

- Budc 5: tinh toan trong s cho timg mirc, timg nhom
yéu to.

- Budc 6: tinh ty s6 nhat quan (CR). Ty s6 nhat quan phai
<10%, né€u 16n hon, thyc hién lai cac bude 3, 4, 5.

- Budce 7: thuc hién budce 3, 4, 5, 6 cho tat ca cac mirc va
cac nhom yeéu to.

- Bude 8: tinh toan trong s6 tong hop va nhan xét.

Ty s6 nhat quan CR dugc dung dé xac dinh muc do
khong nhat quan cua cac nhan dinh trong phuong phap
AHP. Ty s0 nhat quan CR dugc tinh theo cong thuec:

CI
CR=4 (1)

St dung phuong phép tinh ma trén trong s6 AHP bang
hé thong CGI cho két qua trong s6 cua cac yeu t va chi sb
nhit quan CI. RI 1a chi s§ ngdu nhién va n6 phu thudc vao
sO tiéu chi dugc so sanh (bang 3).

Bang 3. Phan loai chi s& ngu nhién RI.

n 3 4 5 6 7 8 9 10
RI 0,58 0,9 1,12 1,24 1,32 141 145 1,49

Sau khi tinh todn duoc trong sb cua cac chi tiéu, tién
hanh tong hop dé c6 dugc chi sé thich hop cua timg yéu to.

O Viét Nam, phuong phap nay da dugc ap dung ¢6 hiéu
qua cao thong qua mot s6 két qua nghién ctru vé SLD duoc
tién hanh & mot s6 khu vyc nhu Ha Giang [6], Quang Tri
[7], thity dién Son La [8].

thmg phdp tich hop két qud phdn tich AHP vao phan
mem ArcGIS dé xay dung ban do nguy co SLD: sau khi phan
cép va tinh trong s6 cuia cac yéu t6 thi viée tich hop chung
s& cho biét chi sd nhay cam SLD. Pé dinh luwong hda muc
d6 nhay cam phan anh nguy co SLD, nhom nghién ctru tién
hanh tich hop cac chi tiéu theo cong thue (2).

LSI = ¥, Mjwij ©)

Trong d6: LSI (Landslide Susceptibility Index) 14 chi s&
nhay cam SLD; Mj 1a trong s ctia nhan t6 thi j; Wij 1a diém
sO clia 16p thir i trong nhan t6 gay truot j.

Viéc tich hop AHP vao GIS thong qua cong thire (2) dugc
tac gia lién két va tinh toan bang cong cu Raster Calculator
ctia phan mém ArcGIS 10.3.3.

Sau khi phan cap va tinh trong s6 cua cac chi tiéu thi viéc
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tich hop chiing s& cho ta chi s6 nhay cam vé SLD. Viéc tich
hop tuyén tinh dugc thyc hién theo cong thuc (3).

LSI = (Poc dbc) * 0,17 + (D6 cao) * 0,36 + (Lop phir) *
0,055 + (Loai dat) * 0,055 + (Lugng mua) * 0,36 (3)

Két qua danh gia nguy co SLD tai huyén Van Yén duoc
tinh bang cach sir dung Raster calculator trong ArcGIS
10.3.3. Két qua duoc tinh toan cho mdi 6 pixel vé6i kich
thudce 278,829 x 278,829 m.

Sau khi tinh dugc gid tri LSI cta khu vuc nghién ctu
bién thién tir 1,13 dén 3,34, suy ra, LSI 1a 1,13 va LSI__
1a 3,34. Dé tinh khoang cach giita cac cap su dung cong
thiic (4).

ALSI = (3,34 - 1,13)/5 = 0,442 )

Két qua nghién ciiu
Xdy dung trong s6 AHP

Dua vio céc tai lidu, s6 liéu thu thap duoc va diéu kién
tu nhién khu vyc nghién ctu, nhém tac gia tap trung phan
tich, so sanh 5 yéu t6 anh hudng dén SLP, bao gém: do dbc,
d6 cao, lugng mua, 16p phu va loai dat dé xay dung ban do
nguy co SLD huyén Van Yén, tinh Yén Bai.

Qua viéc phan tich, Iya chon cac yéu té giy ra SLD va
mirc do quan trong ciia cac nhan t6 trong hé thong, trén co
s& tong hop ¥ kién cua cac chuyén gia, nhom nghién ctru da
lira chon thang diém danh gia nhu bang 4.

Bang 4. Thang diém céac yéu to thanh phan.

Yéu t6 b6 déc Do cao Lép phu Loai dat Luong
mua
Piémsé 5 7 3 3 -

St dung phwong phép tinh trong s AHP bang hé thong
CGI, két qua duoc thé hién trong bang 5.

Bang 5. Trong sd clia cac yéu td thanh phan.

Podéc Do cao Lo'p Loai dat Lugng ”l;rgng
: : phu : mua i)
Do déc 1 13 5 5 13 0,17
Do cao 3 1 7 7 1 0,36
Lp phit 1/5 1/7 1 1 1/7 0,055
Loai dat 1/5 1/7 1 1 1/7 0,055
Luong mua 3 1 7 7 1 0,36

Vi Cl=0,02, RI=1,12, CR = 0,018 nho hon 10%. Vi
vay, co thé tién hanh xdy dung ban dd phan ving nguy co
SLD cho khu vye nghién curu.

Xay dwng béin do yéu t6 thanh phan

Ban do dé déc: @6 dbc dia hinh co vai tro quan trong
quyét dinh t61 sy hinh thanh va phat trién sat 6. B§ doc
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cang 16n thi mirc d¢ 6n dinh ctia suon cang nho va nguoc  Bang 7. Phan cdp anh huéng ctia do cao téi hinh thanh SLP.

lai, khi d6 ddc bang khong thi s& khong c6 sat 16. .
Phén cap Nguyco SLD D¢ cao (m) Dién tich (km?) Ty 1€ (%)

Ban dd do déc duoc xay dung tor m6 hinh s6 do cao Thép 0-500 1.000.7 71.9

DEM. Sau d6, tién hanh phan thanh 5 cdp theo khoang do

! . A 2 Trung binh 500-1.000 316,86 228
doc tang dan, nghia la d§ doc cang 16n thi nguy co xdy ra Cao 1.000-1.500 66,1 47
SLD cang cao (bang 6, hinh 2). 4 Rét cao 1.500-2.000 7,88 0.6
Bang 6. Phan cap anh huéng ctia d§ doc dén hinh thanh SLD. Téng 1391,54 100

Phan cip Nguyco SLD Do déc (") Dién tich (km?) Ty 18 (%)

BAN PO BO CAO HUYEN VAN YEN, TINH YEN BAI

1 Rét thap 0-10 384,788 27,65
2 Thip 10-20 298,926 21,48 T B S B L1y |
TRONG TINH YEN BAIT -
3 Trungbinh  20-25 282,425 20,3 w<$>s sz .
4 Cao 25-30 286,076 20,6 -~ ° SER ruvensioven
5 Rét cao >30 139,325 9,97
z z
Téng 1.391,54 100 & 5

BAN PO PO DOC HUYEN VAN YEN, TINH YEN BAI

104°24'0"E 104°32'0"E 104°40'0"E 104°48'0"E
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22°0'0"N

N
.An.‘l'h =
o

22°8'0"N
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Hinh 3. Ban db phan bd do cao.

Ban dé [6p phi: tham phu thyc vat va rimg c6 vai tro 1a
16p pht che chan va han ché su x61i mon dat, ré thyc vat lam

: : tang do két dinh trong dat. Tham phi thuc vat va rimg han
e HUYEN TREN YEN = ché qua trinh SLD (bang 8, hinh 4).
PO DOC ©) A N \ . e . .
o Bang 8. Phan cap anh hudng cta I6p pha dén hinh thanh SLD.
[ 10- 20
[Jx-2s
[ 25-30 Phin  Nguy co crs . g 5 .
i — B SLP Loai 16p phu Dién tich (km*) Ty 1€ (%)
104°24'0"E 104°32'0"E 104°40'0"E 104°48'0"E
1 Rét thap Dit thé cu 51,67 3,7
Hinh 2. Ban dé phan bé dé déc. 2 Thép Rimg gidu 197,4 14,2
. A aa A~ AL Lk LK ~ 3 Trung binh ~ Rurng nghéo 809.,9 58,2
Bdn do do cao: d9 cao 1a yéu t6 rat quan trong tao nén ¢ . gA ¢ -
6 déc ciia khu vurc, d6 cao cang 16n thi tao nén d6 déc cang ~ * Cafo D?t _— nghicp 1193 85
16n. D6 cao cang 16n nguy co SLP cang cao (bang 7, hinh 3 SEUET bat trong 22 I
3). Tong 1.391,54 100
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BAN PO LUGNG MUA HUYEN VAN YEN, TINH YEN BAI
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Hinh 4. Ban dé phan bd 16p phu.
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Hinh 5. Ban dé phén bd lugng mua.

Ban dé heong mira: mua chinh 13 yéu t6 quan trong nhat
dan dén hién tugng SLD. Ban db luong mua trung binh nim
dugc thanh lap béng viéc ndi suy gid tri lwugng mua trung
binh nim cua cac tram do mua va dudng dang tri mua trung
binh nam (bang 9, hinh 5).

Bang 9. Phan cap anh huéng clia lugng mua téi hinh thanh SLD.

Ban do logi dat: dét 1a yéu t6 lién quan chu yéu dén sy

hinh thanh cta SLD. Loai dit c6 tinh tham thap va tinh lién

két cta dat khong tdt & tao diéu kién thuén loi cho SLD mdi

khi xudt hién mua 16n (bang 10, hinh 6).

Bang 10. Phan cap anh huéng ctia loai dat dén hinh thanh SLD.

Phén cip Nguy co SLD E::;g e g(iﬁg)ﬁ‘:h ;l;i)lé Phan c4p IS\IE;;y o Loai dit gjﬁg)ﬁm (’I;Z')lé
1 Thép 2.200 898,09 64,5 1 Thép Pat phu sa 20,5 1,5
2 Trung binh 2.400 4216 30,3 5 Trung binh Dét xéim min 2384 171
trén nui
. ST 2.800 71,85 3.2 3 Cao Dét feralit 1.132,64 81,4
Téng 1.391,54 100 Téng 1.392,54 100
TAP CHI
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BAN PO LOAI PAT HUYEN VAN YEN, TINH YEN BAI

BAN PO SAT LO HUYEN VAN YEN, TINH YEN BAI
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Hinh 6. Ban dé phan b loai dat.

Thanh ldp ban d6 nguy co SLP: két qua phan cip ban do
nguy co SLD gia tri s6 duoc phan ra 5 cip nguy co SLD voi
dién tich cac cp twong tmg cho toan ving nghién ctru dugc
thé hién ¢ bang 11.

Bang 11. Phan cap dién tich lanh thd huyén Vin Yén theo nguy
co SLD.

Phin cAp  Mikc tiém niing zl(ilél::fmg cch :iiﬁg)ﬁm ;I;Z’)lé
1 Rét thap 1,13-1,572 501,61 36,1
2 Thap 1,572-2,014 98,92 7.1

3 Trung binh 2,014-2,456 479,07 35,8
4 Cao 2,456-2,898 218,76 15,7
5 Rét cao 2,898-3,34 93,18 53

Tong 1.391,54 100

Tir két qua bang 11 cho thdy, ty 1& nguy co SLD cao va
rat cao chiém 21% dién tich lanh thd huyén Van Yén, trong
d6 nguy SLD cao chiém 5,3%. Ban d6 SLD ctia huyén Vin
Yén duge xay dung thé hién trén hinh 7.
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Hinh 7. Ban dé phan viing SLD.

Tir ban d6 nguy co sat 16 cho théy:

- Khu vuce ¢6 tiém nang sat 1o rt cao chiém 5,3%, thudc
cac xa Phong Du Thuogng, Pai Son, Na Hau, Lang Thip,
Lam Giang, An Binh, Quang Minh va Ngoi A. Day cling 1a
nhirng khu vue tap trung do doc cao (trung binh 20°), d6 cao
tor 500 m, lwgng mua trung binh 2.000 mm, loai dét khu vuc
nguy co sat 16 rat cao chii yéu 1a dat xam mun trén ndi cao
va 16p phu thuc vat con mong.

- Khu vuc ¢6 tiém nang sat 1o cao chiém 15,7% dién
tich, tap trung tai nhiéu xa nhu Pai Son, Phong Du Thuong,
Xuan Tam, M6 Vang, Na Hau, Vién Son va céc xa giap ranh
cac huyén Bao Yén (Lao Cai) va huyén Luc Yén.

- Khu vuc ¢6 tiém nang sat 16 trung binh chiém dién tich
twong doi 16n trong huyén, 1én tdi 35,8%.

- Khu vyc ¢6 tiém ning sat 10 thap: phan bb rat it, chu
yéu ¢ cac vung cd do doc thap, chiém 7,1% dién tich cua
huyén.

- Khu vyc c6 tiém nang SLD rat thap: 13 phan dién tich
con lai, chiem 36,1%.

Thyc té qué trinh diéu tra va cac bao cao théng ké thién
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tai huyén Vian Yén ciing cho thay: cic diém xay ra sat 16 déu
nam trong ving c6 nguy co sat 1 & cap cao va rat cao. Cac
xa xay ra sat 16 chu yéu la Phong Dy Thuong, Xuan Tam,
Dai Son, Na Héau, Lang Thip, Lam Giang, An Binh, Quang
Minh va Ngoi A. Céc xd nay nam trong khu vuc c6 do doc
cao va do cao cao tir 500 m tro 1én.

£ ~
Ket luan

Nghién ctru dd xay dung duoc ban do SLD cho dia ban
huyén Van Yén nho viéc tich hop mo hinh phan tich thu
béc vao GIS. Céc 16p thong tin sir dung dé xay dung ban d6
nguy co SLD huyén Vin Yén ty 1& 1:330.000 bang phuong
phap str dung md hinh AHP chay trong GIS kha dong bo vé
ca ndi dung va ty 1& ban d6 cho phép dam bao d¢ tin cay.

St dung phuong phap AHP da danh gia dugc muc do
anh hudng cua 5 yéu td: do dbc, do cao, luwong mua, 16p phu,
loai dat dén SLD huyén Vian Yén véi trong s twong tng:
0,17; 0,36; 0,36; 0,055; 0,055.

Ban d6 nguy co SLD huyén Vian Yén ty 1& 1:330.000
dugc chia thanh 5 cip nguy co: rat thap (1,13-1,572) chiém
36,1%, thap (1,572-2,014) chiém 7,1%, trung binh (2,014
-2,456) chiém 35,8%, cao (2,456-2,898) chiém 15,7%, rat
cao (2,898-3,34) chiém 5,3%. Cac x4 dién hinh c6 nguy co
xay ra SLD cao va rit cao 1a Phong Du Thugng, Mo Vang,
Pai Son, Na Hau, Lang Thip, Lam Giang, An Binh, Quang
Minh, Xuan Tam, Vién Son va Ngoi A.
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Giai phap tich hop vién tham va GIS
trong giam sat xam nhap man song Cuu Long
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Bai hoc Quoc gia TP Ho Chi Minh
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Tom tit:

Giai phap truyén thong trong giam sit xAm nhap min song Ciru Long doi héi phai 1dy miu thuc dia, nén ton nhiéu thoi
gian va kinh phi. Bai bdo gi6i thi¢u giai phap tich hop anh vién thim va GIS trong giam sat va thanh lip ban d6 chuyén
dé phéin b6 dd min ciia nuée theo khong gian va thoi gian. Dir liéu dwgce sir dung 13 dnh vé tinh Landsat 8 két hop véi s6
liéu quan tric do min cia nuéc duoc thu thap tir 11 tram quan tric. Két qua phan tich cho théy su twong quan cao giira
gia tri quan tric do min ciia nrée va gia tri do sang pixel ciia anh thanh ph:“ln chinh thi nhit. Diéu nay cho phép ap dung
mé hinh hdi quy va cong cu phén tich khong gian ciia GIS dé phat trién giai phap giam sat xAm nhip min doc song Ciru
Long. Giai phap dé xuit cho phép hd tro cac dia phwong trong viéc giam sat, phén tich va phan ving dnh huéng xam
nhip min & Pong bang séng Ciru Long (PBSCL).

Tir khéa: GIS, phan tich khong gian, vién tham, xAm nhip min.

Chi sé phén loai: 1.7

Mé dau
DPBSCL la viing san xuat néng nghiép 16n nhat Viét Nam,
dong gop quan trong trong cung cép luong thuc ndi tiéu ciing
nhu cho xuit khau. Tuy nhién, noi day dang phai chiu anh
hudng ciia bién déi khi hau, nude bién ding va tac dong tiéu
cyc tir cac cong trinh ngan nudce ¢ thuong ngudn. Hé thong
song Ctru Long duogc tinh tir Tan Chau trén song Tién va
Chau Péc trén song Hau chay ra bién qua 9 cira song: Tiéu, %{

Soc Tring 8§

DPai, Ba Lai, Ham Ludng, C6 Chién, Cung Hau, Pinh An,
Tran Dé va Bat That. Ché d¢ thuy vin cia song Ciru Long
bi chi phdi dang ké boi thuy triéu ¢ bién Dong va sy suy
giam luu lugng nude tir thuong ngudn. Theo sb liéu ciia cac
tram quan trdc cho théy, vao mua kho, xam nhap man tir cac
clra sOng thuong dién ra va tién sau yz‘lo dat 1ién véi dién biég Phuong phap thuc hién
phtrc tap theo thoi gian. Hién nay, so luong tram khong du dé )
xac dinh mirc d6 anh huong trén toan ving va phuong phap Dit ligu mgt dat
quan tric truyén théng thuong ton kém, nhung van khong cung
cap du thong tin kip thoi cho cac hé théng canh béo sém [1].
Dé khic phuc van d& nay, nhiéu nghién ciru di tmg dung thanh
cong viée két hop anh vién tham vai s6 lidu quan tric truyén
thong trong cong tac gidm sat xam nhap man [2, 3].

ﬁ( Tram do min

Hinh 1. Vi tri khu vuc nghién ciu va cac tram quan tric viing
PBSCL.

Dé giam sat xAm nhap man trén cac con séng va kénh rach
chinh thuc song Ciru Long, dit liéu do mén cia 11 tram quan
tric phan b tai cac cira song va doc cac song do Pai Khi tuong
Thuy vin khu vue Nam Bo cung cdp vao nam 2014 dugc sir
dung (hinh 2). Cac tram cung cfip dir liéu d6 mén lién tuc trong
ngay (2 gio/lan) tir thang 1 dén thang 6 trong nam. Dir liéu dugc
t6 chtrc, luu trit va quan 1y trong GIS dé tao co sd danh gia xu
hudéng xam nhap man theo khong gian va thoi gian.

Bai bao nhim glO’l thi¢u giai phap su dung anh vé tinh
Landsat két hop véi s6 liéu cta 11 tram quan tric dé giam sat
va thanh 18p ban dd xam nhap man dya trén ky thuat phan tich
khong gian cua GIS (hinh 1).

"Tac gia lién hé: Email: nnvu2310@gmail.com
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Abstract:

The traditional method used in monitoring salinity
intrusion in Mekong River requires in-situ sampling which
is costly and time consuming. This study introduces a remote
sensing and GIS technique based solution for monitoring
and building the thematic maps of the spatial and temporal
distribution of salinity in water. The used data consisted
of Landsat 8 images acquired at the same time as the data
that were collected at 11 salinity measurement stations. The
analysis results showed a significant correlation between the
observed salinity data and brightness value of pixel in the
first principal component image. The suitable regression
equation was developed to realise the salinity intrusion by
using Landsat time-series imagery, and the spatial analysis
tools in GIS were used in developing maps of areas at risk
for salinity intrusion along the Mekong River. The proposed
method proved to be effective in monitoring, analysing
impacts of salinity intrusion in different regions of the
Mekong River Delta.

Keywords: GIS, remote sensing, salinity intrusion, spatial
analysis.

Classification number: 1.7
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Hinh 2. D4 man trung binh cta nudc song Ciiu Long (tai 11 tram
quan tric).
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Dit ligu anh Landsat

Anh vé tinh Landsat 8 (46 phan giai khong gian 30 m)
thu nhén vao cac ngay: 22/02/2014, 10/3/2014, 26/3/2014,
27/4/2014 va 13/5/2014 (tai cac thoi diém tring voi thoi
gian do d9 man cua nudc). Cac anh Landsat 8 duoc tai mién
phi tir trang web ctia Hiép hoi Khao sat dia chat Hoa Ky
(United States Geological Survey - USGS) véi dinh dang
GeoTIFF. Cac gia tri cua pixel mat nudc trén anh Landsat 8
dugc tach riéng dé xéc dinh su tuong quan voi gia tri d0 man
tai vi tri trong (mg ngoai thuc dia. Két qua nghién ctru dic
trung phd cua anh Landsat 8 voi cac thanh phan mudi ung
voi cac dai budc song khac nhau [4, 5] cho théy, cac loai
mudi sodium sulfate, halite, gypsum, calcium carbonate,
sodium bicarbonate déu phan xa manh (hon 80%) trong dai
bude song tir 0,4 dén 1,4 um (tir kénh kha kién dén can hong
ngoai) (hinh 3). Pay 1a co s khoa hoc dé sir dung cac kénh
kha kién (kénh 2, 3, 4) va kénh can hdng ngoai cua anh
Landsat dé phat trién mé hinh giam sat d6 man trong nudc.
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Hinh 3. Pudng dac trung phan xa phd cia mudi tai cac budc
song khac nhau.

Xur ly dir ligu

Anh Landsat duoc nin chinh hinh hoc béng phuong
phép Image to Map dya vao ban dd dia hinh ty 1¢ 1/250.000
v6i cac diém ding ky toa do trén anh va ban dd dwoc chon
phan bd tai cic bién va ving trung tdm cia anh (chon giao
16 cia duong giao thong) sao cho do chinh xac nin chinh
hinh hoc anh dat nhd hon 1 pixel.

Dé chiét tich mat nude trong khu vye nghién ctru, chi sb
NDWI (Normalized Difference Water Index) dugc st dung
va dugc tinh theo cong thiic:

(Green - NIR) (1)
(Green + NIR)

NDWI =

Trong do, Green la gia tri d6 sang cua kénh 3, NIR 1a gia
tri do sang cia kénh 5 doi voi anh LandSat. Chi s6 NDWI
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nham lam ndi bat kha ning phan xa ciia nudc trong budc
song Green (0,525-0,600 pm) so v&i bude song hong ngoai
NIR (0,845-0,885 pm).

Khdo sdt twong quan

Theo dic trung phan xa phé, ddo man cua nudc cod su
tuong quan véi cac kénh tir kha kién dén can hong ngoai
(twong tmg voi cac kénh phd 1,2, 3,4, 5 cia anh Landsat).
Két qua khao sat tvong quan tuyén tinh giita anh Landsat
cung thoi diém thu nhan véi 40 gia tri d6 man do thuc té tai
11 tram quan trac nhu trong bang 1.

Bang 1. Hé s6 tuong quan giiia do phan xa phd véi do man.

Hé sb twong quan (r)

Kénh 1 - Coastal Aerosol 0,67790
Kénh 2 - Blue 0,785104
Kénh 3 - Green 0,81233
Kénh 4 - Red 0,82786
Kénh 5 - Near Infrared (NIR) -0,58903

Két qua cho thay c6 sy tuong quan cao ddi véi cac kénh

kha kién (kénh 2, 3 va 4). Tuy nhién cac kénh nay thuong
¢6 nhitng thong tin tring lp, nén dé chiét tach cac thong tin
chu yéu d& nhan biét d6 man, phwong phap phén tich thanh
phan chinh (PCA) duoc ap dung (bang 2).

Bang 2. Phan tich thanh phan chinh tir kénh 1 dén kénh 5 clia

anh Landsat 8.

Thanh phin  Luwong théng tin ~ Thanh phén Luwgng thong tin
chinh (%) chinh (%)

PC1 88,60 PC4 0,12

PC2 8,94 PC5 0,03

PC3 2,29

Khéo sat sy twong quan giita cac thanh phan chinh (tir
PC1 dén PC5) voi gia tri d0 man thuc té cho th?iy: thanh
phan chinh dau tién PC1 chtra phan 16n lugng thong tin
(88,6%) cho bdi 5 kénh anh Landsat va cé su twong quan
cao (0,86) vai 40 gia tri d6 mén thyc té cho boi 11 tram quan
tric (bang 3).

Bang 3. Hé so tuong quan gitia gia tri pixel trén anh thanh phan
chinh va do man thuc té.

H¢ s6 twong quan (r)

PCI1 0,86
PC2 0,56
PC3 -0,50
PC4 -0,26
PC5 0,24

Chon mé hinh gidam sdat xam nhdp mdn tiv anh Landsat

Dé chon mo hinh phtt hop st dung anh vé tinh trong

giam sat xam
quan trac thuc
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nhap man, bo dit liéu gdm 55 gia tri d6 man
te tai 11 tram quan trac va gia tri phan xa pho

|e Nam 61(3) 3.2019

cua anh Landsat twong (ng voi cac kénh: 3 (Green), 4 (Red)
va thanh phan chinh (PC1) dugc sir dung. Trong d6, 30% dit
liéu (15 gia tri) dugc tach thanh bo dir liéu kiém tra nham
danh gia sy phu hop cuia cac mo hinh thong qua viéc tinh
toan gia tri sai s6 binh phuwong nho nhat (Root Mean Square
Error - RMSE). M6 hinh phu hop dugc lya chon la mo6 hinh
¢6 hé s6 xac dinh R? 16n nhat va RMSE nho nhét. Két qua
khao sat gia tri d6 man (bién phu thudc) va gia tri pixel ctia
céc kénh anh va thanh phan chinh PC1 14 cac bién doc lap
(Digital Number - DN) trén 8 md hinh thuc nghiém (phi
tuyén va tuyén tinh) cho thiy mé hinh hdi quy phi tuyén
duoc chon co6 dang:

Do man (g/l) S = a.e OV

)

Trong d6, a va b 1a cac tham s6 va DN 1a gi4 tri d6 sang
ctia anh twong tmg. Két qua hdi quy xéac dinh cac tham so
cho kénh 3 (Green), kénh 4 (Red) va thanh phan chinh PC1
nhu trong bang 4.

Bang 4. Phuong trinh tuong quan xac dinh do man (S) véi gia tri
pixel tuong ting cac kénh phd 3 (G), 4 (R) va thanh phan chinh
(PC1).

STT M4 hinh Hé s6 R? RMSE
1 S =0,0014.00006.(PC1H 0,82 1,592
2 S =0,0001.e*011(© 0,78 2,029
3 S =0,0131.e%0007® 0,75 2,073

Két qua cho thay, anh thanh phan chinh PC1 ¢6 hé sb
xac dinh R? 16n hon cac kénh anh kha kién nén mé hinh phu
hop nhat dugc chon 1a sir dung anh thanh phan chinh PC1
trong giam sat xAm nhap man v6i thuat toan phi tuyén dang
Exponential ¢6 hé s6 xac dinh boi: S = 0,0014 ¢ 0-0006FCh),

Hinh 4 the hién bleu ) twong quan glu’a 40 gia tri do
min quan tric thuc té va gi tri phan xa phé tuong tmg ctia
anh thanh phan chinh PC1 véi sai s0 binh phuong nho nhat
(RMSE=1,592) va hinh 5 thé hién két qua danh gi4 mo hinh
giam sat xam nhdp man trén 15 gia tri d0 man quan tréc
thuc té.

2 S = 0,0014.e0.0006.(°C1)
R*=0,8195 °
RMSE = 1,592 °
N=40 R
15 4
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Gia tri pixel anh thanh phan chinh PC1

Hinh 4. Tuong quan giiia gia tri d0 man va gia tri phan xa tir
anh Landsat.
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Hinh 5. Panh gia két qua theo so liéu thyc té tai cac tram quan
trac.

Tao bin do chuyén dé xdm nhdp mdn tiv dnh Landsat

Ban d6 xam nhdp man dugc thanh 13p dya trén mé hinh
dé xuét: @0 man S = 0,0014.¢ %006.*CD cho cac anh Landsat
& cac thoi diém thu nhan khac nhau. Trong do6, cac gia tri
DN ctia pixel anh PC1 dugc chuyén thanh gia tri do man
va duogc vector hda boi phé‘m mém GIS dé thé hién su phan
b khong gian ciia d man trén cac con séng chinh va kénh
rach thudc song Ciru Long. Cap d6 min dwoc phan thanh
bbn cép dua trén ngudng man anh huéng dén sinh truong
clia cdy trong 1a 4 g/l, bao gébm: (1) Nhiém man thap (do
min <4 g/1); (2) Nhiém min trung binh (4-7 g/1); (3) Nhiém
man cao (7-10 g/1); (4) Nhidm min rat cao (d6 min >10 g/l).

£ 2 < 2 ~
Ket qua va thao luan

Hinh 6 thé hién ban dd x4m nhap man vung ha luu song
Ctu Long dugc thanh 1ap tr anh Landsat 8 thu nhan ngay
22/02/2014. Két qua cho thiy d6 man 4 g/l tir cac cira song Cira
Tiéu, Ctra Pai, Ctra Him Luong (tinh Bén Tre) xam nhap sau
hon 50 km vao noi dong.

105"300°E
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Xam nhap min vao ndi ddng theo cac cira song 16n co xu
hudng giam vao thang 5. Hinh 7 thé hién muc nhiém min
trung binh (4 g/I) chi con xap xi 30 km trén ban dd xam nhap
min ngay 13/5/2014.
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Hinh 7. Phan b&'dd man trén cac nhanh chinh (ngay 13/5/2014).

Tir cubi thang 2 dén giira thang 5/2014, toan bo cac tinh
Bén Tre, Tra Vinh di bi nudc min xam nhép. Riéng tai Bén
Tre, chi c6 huyén Cho Lach 1a bi nhiém min thép, con cac
huyén ven bién nhu Binh Dai, Ba Tri, Thanh Phu déu nim
trong ranh man c6 gid tri 16m tir 7 dén hon 10 g/1.

Phan tich xu huéng xam nhép man theo thoi gian tu cac
ctra song chinh ciia séng Ciru Long vao ndi dong (bang 5)
cho thiy giai phap tng dung anh vé tinh Landsat thé hién
kha phu hop (so v&i 15 gia tri kiém tra thyuc t&) sy phan bd
khong gian va xadm nhdp man theo thoi gian.

Bang 5. Phan tich xam nhap man dgc song tinh tir cac clia song
ctia DBSCL.

10°00'N

Do man (g/1)
O <a
0.7
m7-10
M >10

9°300°N

Kilometers
20 30

Hinh 6. Ban do xam nhap mén thanh lap tir anh Landsat (thang
2/2014).
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Cira song 22/02/2014 13/5/2014

——1 Ctra Tiéu 52 km 21 km

et | | Gy e i

vio thing 2/2014 oy )Y 5

Ctra Ba Lai 47 km 25 km

Cira Ham Ludng 50 km 32 km

Ctra C) Chién 47 km 35 km

Cira Cung Hau 48 km 36 km

Ctra Dinh An 38 km 30 km

Ctra Trin Dé 43 km 19 km

Viéc tao cong cu GIS phan tich tryc quan ¢ nhiéu cip do
man khac nhau c6 thé hd trg hidu qua cho cong tac giam sat
xam nhap man trén toan by mang ludi song va kénh rach
vung DBSCL. Quy trinh thuc hién s& tiét kiém duoc thoi
gian va chi phi, cling nhu tao thong tin hitu ich cho hé théng
canh bdo sém (hinh 8).
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Dit lidu anh vién thim Dir liéu do méan thyc dia

TTATIEWE
70% dit liéu dé xay dz?nﬁ d:; :9"" f‘i
dung md hinh & N p.

Gia tri phd cua anh vién tham
hop cua mo hinh

Phan tich hoi quy
Xay dung md hinh thong ké

Danh gia do
chinh xac

Ban d6 xam nhap man

Hinh 8. Quy trinh thanh lap ban dé xam nhap man ti anh vé
tinh.

Két luan

Mat do cac tram quan tric doc song Ctru Long hién nay
chua du dé xac dinh cu thé xAm nhdp man theo khong gian
va thoi gian (tic dong dén timg xa va cong trinh ngan min).
Bai bao d& xudt giai phap ph6i hop dit lidu quan tric thyc té
tai cdc tram hién nay voi dir liéu anh vién tham Landsat da
thoi gian, nham thanh Ip ban d6 va giam sat xdm nhap man
hi¢u qua cho vang DBSCL. Két qua dat duoc c¢6 thé cung
cap thong tin tryc quan cho cac nha khoa hoc két hop md
hinh vé thuy tridu va luu luong nudc tir thuong ngudn de
tao cac hé théng canh bao sém. Ngoai ra, giai phap dé xuat

TAP CHI

HOA HOC

ONG NGHE I} Nam 61(3) 3.2019

nhiam hd tro nha quéan 1y dua ra giai phap tng pho xam nhap
man phu hop, phan ving anh huéng mén trong cac khu vuc
canh tac ndng nghiép ¢ ndi dong, 1ap ké hoach mua vy nhim
han ché thiét hai do xam nhép man.

LGOI CAM ON

Nghién ctru nay dugc tai trg boi Chuong trinh quc gia
vé KH&CN phuc vy phat trién bén viing ving Ty Nam B
(Chuong trinh Tay Nam B9), thong qua Dé tai “Xay dung
hé théng thong tin dia Iy PBSCL” mi s6 KHCN-TNB.
DT/14-19/C03. Céc tac gia xin tran trong cam on.
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Nghién ctru tinh chat nhiét ciia tam dan
composite trén nén giay bucky va polyaniline

Quéch Thi Ngoc Anh*, Nguyén Thi Hong Thiam, Ngé V6 K& Thanh, P Hiru Quyét
Trung tam Nghién ciru trién khai, Khu Cong nghé cao TP Hé Chi Minh
Ngay nhan bai 7/5/2018; ngay chuyén phan bién 11/5/2018; ngay nhan phan bién 18/6/2018; ngay chép nhan ding 26/6/2018

Tém tit:

Glay Bucky dwge ché tao bang phuong phap loc hiit chin khéng tir cac dng nano cic bon. Véi phuong phap nay,
cac ong nano cac bon dwogc sap xép mét cach ngau nhién, ching dan xen thanh cac mang lwéi va lién két voi nhau
chu yéu bang Iyc lién két Van der Waals. Do do giay Bucky tuwong daoi xop, do bén co khong cao, nhiét truyen ‘trong
glay Bucky theo cac hu’o’ng ngiu nhién va phu thujc nhiéu vao dlen tich tlep xuc cia cac ong nano cac bon. Pé khic
phuc véan dé rong x0p ciing nhw gla cuong lwe lién két giira cac ong nano cac bon, nhom nghién ciru da tién hanh
tong hop polyamlme (PANI) vao glay Bucky. PANI sé bao boc bé mit 6ng nano cic bon va bao boc cac vi tri tiép xic
gura cac ong, dong thoi lam gidam thé tich chira khi, tir d6 gitip cai thién d9 din nhigt. Cac Kkét qua thlrc nghi¢ém cho
thay, viéc tong hop PANI di 1am giam thé tich chira khi, ting dd din nhiét tir 0,26 W/m.K ddi véi miu Bucky ban

dau 1én 0,51 W/m.K.

Tir khéa: composite Bucky/PANI, giéy Bucky, tAm dan tan nhiét.

Chi sé phén loai: 1.8

Gidi thiéu

Gidy Bucky dugc biét dén 1a loai vat liéu mang mong
duogc tao thanh tir su sip xép cta cac 6ng nano cac bon
thong qua lyc lién két Van der Waals. Sy sap xép ngau nhién
clia cac Ong nano cac bon lam giam dién tich tiép xtc gitra
céc ng, nhiét lan truyén theo nhiéu huéng trong mang ludi
cua gidy Bucky. Do d6 ma tinh chat nhiét cia gidy Bucky
bi anh huong nhiéu béi ciu trac mang. Nhidu khao sat cho
thdy duong kinh, chiéu dai [1], sy dinh hudng [2], d6 dan
nhi¢t riéng cla cac soi nano cac bon [3], loai éng nano cac
bon don véach hay da vach [4]... c6 anh hudng dén do din
nhiét cua gidy Bucky. Gan ddy, mot vai nhom tac gia da
nghién ctu vé hiéu ung phéi hop cua nhiéu vat liéu nhim
lam ting d¢ dan nhiét, nhu két hgp graphen nanoplatelet va
nano céac bon [5], nano cac bon va sgi nano dong [6]... két
qua cho thay sy két hop céc loai vat liéu voi nhau giup cai
thién tinh chat nhiét rd rét. Bang cach composites hoa gidy
Bucky vdi keo epoxy, nhom tac gia Z. Wanga [7] da dua ra
két ludn vé viéc cai thién tinh chat co 1y cuia gidy Bucky.

PANI 1a mét trong s it polyme c6 kha nang dan dién
duoc cac nha khoa hoc sir dung dé lam tiang kha ning dan
dién ung dung trong siéu tu dién. Hién nay cac nghién ctru
chu yéu tap trung vao vi¢c su dung PANI dé cai thién do
dan cia dién cyc va dién dung cia tu, nhu hé dién cuc
composite graphene/polyaniline nanofiber [8], soi nano
céc bon/PANI [9] va Bucky/PANI [10] cho nhiing két qua

‘Tac gia lién hé: Email: anh.quachthingoc@shitplabs.org
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tdt voi nhitng tinh nang vuot trdi khi so sanh véi dién cuc
ché tao don thuan tir sgi nano cac bon don 1é. Béng cach
composite hoéa soi nano cac bon véi PANI, nhom nghién
ctru cua D. Jie [11] cho théy su cai thién do 6n dinh nhiét
cua composite so voi mdt vat liéu don 1é. Do d6 trong bao
c4o nay, chung t6i nghién ctru ché tao gidy Bucky composite
v6i PANI. Duya trén su tuong quan ciing nhu mdi quan hé
gilta co ché dan dién va nhiét cua vat liéu d6 1a su chyén
dong cua cac electron cho thy riang viéc composite PANI
v6i gidy Bucky ngoai cai thién do dan dién ciing s& giup cai
thién d6 dan nhiét cua giéy Bucky. Sy bao boc ctia mang
ludi PANI quanh céc vi tri tiép xuc duogc du doan la sé cai
thién co tinh cho gidy Bucky. Bén canh do, sy gia cuong
cac vi tri tiép xuc cling giup dam bao sy tmyén nhiét lién
tuc bén trong gidy Bucky ma qua dé s& gitp ting do dan
nhiét cua gidy.

Thuc nghiém

Chudn bi méu

Gidy Bucky sir dung trong nghién ctru nay dugc ché tao
tur 6ng nano cac bon da thanh c6 dudng kinh 20 nm, dg tinh
khiét >90% ctia hing Cheaptubes (M§). Monomer aniline
dugc mua cua hang Sigma Aldrich (Dtc), Isopropanol
(IPA) dugc mua cua hang Sigma Aldrich c6 ty trong 0,786
g/cm?, @6 nhét 1,96 cP tai 25°C. Mang loc xenlulozo kich c&
50x50 cm, kich thudc 16 0,45 um cua hing Sigma Aldrich.
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Abtract:

The Bucky paper was fabricated by micro-filtration of
a suspension of carbon nanotubes. In this method, the
carbon nanotubes were randomly arranged to form
the porous structure sheet called the Bucky paper. The
Bucky paper transferred heat in random directions
through the structure and this transmission was most
dependent on the contact of individual carbon nanotubes.
In this research, Polyaniline (PANI) was synthesized
onto the Bucky paper via the electrochemical method.
SEM images showed that PANI covered around the
carbon nanotubes and their contact points. We assumed
that PANI helped to decrease the volume of air in the
structure and increase the mechanical properties of the
Bucky/PANI composite. Thermal conductivity increased
from 0.26 W/m.K to 0.51 W/m.K for original Bucky
paper and Bucky/PANI composite, respectively.

Keywords: Bucky paper, Bucky/PANI composite,

thermal pad.
Classification number: 1.8

Dau silicone dugc mua ctia hang Sigma Aldrich véi do nhot
150 mPa.s.

Bom chan khong dugc sur dung trong deé tai nay la Model
VE 125 ¢6 Iuu Iugng 70 lit/phit, tao dugc dd chan khong
5 Pa.

Gidy Bucky st dung trong phan thuc nghiém duoc ché
tao bang phuong phap loc hit chan khong. Nano cac bon
duoc phan tan trong dung moi IPA béng song siéu am (tan
s6 20 kHz, nang lugng 1375 W), sau d6 hit chan khong qua
phéu loc c6 st dung mang loc xenlulozo dé tao thanh gidy
Bucky.

Chuén bi dung dich téng hop PANI c6 thanh phan: 250
ml HCI 2M; 13,7 ml anilin va nudc DI dé co duoc tong
thé tich 1a 500 ml. Dién cyc lam viéc 14 hai tim Titan dang
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lugi c6 dién tich 7x12 em? va dién cuc déi 14 hai tm Titan
phing co6 dién tich tuong duong. Gidy Bucky sau khi ché tao
s& dugc cat thanh cac tam hinh chit nhat c6 dién tich 6x10
cm’, ngdm trong dia petri ¢6 chira dung dich téng hop. St
dung budng hut am chan khong, tién hanh hut chan khong
khoang 30 phut d& dung dich tham hoan toan. Tdm gidy
Bucky dugc dit vao giita hai tm lugi Titan dé thuc hién
qué trinh dién héa, hé dién hoa duoc bé tri nhu so dbd hinh
1. Qua trinh dién hda dugce thyc hién ¢ nhiét do phong, thoi
gian tong hop 1 15, 60 va 90 phat (twong Gmg véi cac mau
P-15, P-60 va P- 90) v6i mét do dong dién duoc dleu khién
trong khoang 1,5 mA/cm? Sau khi téng hop gidy ‘Bucky
dugc rua lai 3 lan v&i nude DI dé lam sach tap chét ciing
nhu mudi du bam trén bé mat va dé kho & nhiét do phong
trong 24 gio. Cubi cung, glay Bucky va cac mau P-15, P- 60,
P-90 dwoc lam sach bé mit bang cach say bing may siy
trong 30 phit, sau d6 thim wot silicone bang phuong phap
hut chan khong trong budng hiit 4m 15 phut trude khi mang
di khao sat tinh chét nhiét.

Bién cyrc lam
viéc
Bién cyre dai

Dung dich
tdng hep

Hinh 1. So dd bd tri hé dién héa.

Khio sdt tinh chit

,Dé pghién ctru d6 dan nhiét cua giéy Bucky, ching t6i
thi€t ke h¢ do nhiét tr¢ theo tiéu chuan ASTM D5470 [12].
Hé do s€ ghi nhan nhiét (j(f) tai 4 vi tri trén khoi d61~1g bang
dau do, sau do su dung dé tinh toan nhiét tré ciia mau.

Do din nhiét cta vat liég duoc tinh toan béng phuong
phép ngoai suy thong qua do thi nhiét tr¢ theo be day cua
mau.

Céu trac mang cua gidy Bucky va su phén b ciia PANI
bén trong gidy Bucky dugc quan sat bang kinh hién vi dién
to quét SEM.

Két qua va thio luan
Két qud phdn tich hinh thai hoc

Mau giéyﬂBucky sau khi téng,hqp PANI dugc mang di
chup SEM dé quan sat sy phan bd cua PANI bén trong cau
triic ctia giay Bucky.
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Qua anh SEM hinh 2A c¢6 thé thay rang, cic éng nano
cac bon nam chdng chéo 1én nhau mot cach ngiu nhién tao
thanh gidy Bucky véi nhiéu 15 x6p. Cac 16 xp nay chua
khong khi voi do dan nhiét thap (0,0026 W/m.K) 1am ngin
can qua trinh truyén dan nhiét, giam d6 dan nhiét cta giéy
Bucky. Ngoai ra, luc lién két giira cac dng nano cac bon voi
nhau chu yéu 1a luc Van der Waals, twong d6i long 1éo. Sau
khi téng hop PANI 1én gidy Bucky, c6 thé thiy ring, PANI
bao boc quanh éng nano cac bon ddng thoi bao boc theo cac

vi trf tiép xtc gitra cac dng nano cac bon, (hinh 2B, 2C, 2D).
(A) Diédu nay gitp lam ting do bén lién két giita cac vi tri tiép
xuc, ddng thoi 1am giam thé tich 16 xp bén trong céu trac
gidy Bucky, tir 6 1am ting d6 din nhiét. Ngoai ra, quan
sat hinh 2B, 2C va 2D lan luot la cac mau P-15, P-60, P-90
tuong ung voi cac khoang thoi gian tong hop 13 15, 60 va
90 pht, ta c6 thé thiy mat do bao phui cia PANI trén gidy
Bucky ty 1¢ thuan véi thoi gian tong hop. Diéu nay ciing
duogc kiém chimg qua két qua phan tram khdi luong ¢ bang
1.
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70% -
54,68 5133
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Phin tram khéi lwong
w
(=]
Ed
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© Hinh 3. Phan tram khai lugng Bucky, Silicone va PANI trén tam

dan truyén nhiét.

Hinh 3 cho thay phan trim khdi lugng Bucky, silicone
va PANI trén tim dan truyén nhiét voi thoi gian 15, 60, 90
phut twong tmg lan lugt 1a P-15, P-60, P-90. Chung ta c6
thé thay rang, khi ting thoi gian tong hop thi phan trim
khéi lugng PANI ting 1én, phan tram khéi luong silicone
giam xudng. Silcone khi tham vao gidy Bucky s& gilip lap
day cac 16 x6p vi mo bén trong ciu trac. Nhu vay thé tich 16
x6p cang 16n, phan trim khéi lwong dau silicone thdm vao
s& cang nhiéu. Hién tuong phan trim khéi lugng PANI ting

1én trong khi phan trim khéi lwong silicone giam cho ta thiy
Hinh 2. Anh SEM c4u tric bé mit, véi (A) clia gidy Bucky va (B), ~ rang, viéc tong hop PANI dé gip gia tang mét d6 xeép chat,

(C), (D) lan lugt la caic mau P-15, P-60, P-90. giam thé tich 15 xép trong giéy Bucky.
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Két qud tinh todn d@é dén nhiét

Dé kiém tra d6 din nhiét cua gidy Bucky ciing nhu kiém
tra hiéu qua cai thién do dan nhiét ciia gidy sau khi tong hop
PANI, chung t61 tién hanh do nhiét tré ctia mau theo tiéu
chuan ASTM D5470.

: i : B phan
| ' cap nhiét

Khéi dbng néng
- direre: cap nhiét

Béng gém ap nhigt
Eéd?ngh[é‘t " bang bé phan gia
- nhiét
e |
E_}- i __‘h
PR 3
Y )
-4 t—s [TIN]
Wiy i T
(g 15 ¥
I —
5I . . "
Khéi déng lanh
- dusgre lam mat
iy - ha I
glr:cm&t ™ e e
=

Hinh 4. S¢ d6 phan bd hé do nhiét theo tiéu chuin ASTM D5470.

He¢ do nhiét tré dugc bd tri nhur so d6 hinh 4. Khéi dong
dugc gianhiét 1én mot nhiét do nhét dinh va dugc gili nguyén
trong mot khoang thoi gian dé c6 gia tri 6n dinh. Cac gié tri
T1, T2, T3, T4 tai cac vi tri trén khdi dong nho dugce luu lai
trong bo ghi, sau d6 cac gia tri nay s& duoc dung dé tinh toan
nhiét trd trung binh ctia mau theo cong thirc:

d
6= (TA_TD)ﬁ e)
V6i T,, T, dugc xéac dinh theo cong thire:
d
Ty=T, - ﬁ(ﬂ —T) ()
d
Tp =T; — d_?(T3 =Ty 3)

Trong d6: AT=T -T,=T,-T, Aladd dan nhiét riéng
cua dong; d , 1a khoang cach gitta T, va T,; d, 1a khoang
cach gitra T, va mt trén cta mAu; d.. 1a khodng cach gitra
T, vaT,; d, la khoang cach gitra T, va mat dudi cua mau.
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Hinh 5. Két qua do do dan nhiét theo bé day clia cAc mAu.

Do thi & hinh 5 1a két qua do nhiét trd trén mot don vi
dién tich theo bé day ctia miu gidy Bucky ché tao tir ng
nano cac bon va mau Bucky c6 tong hgp PANI. Nhiét tro
ctia cic mau gidy Bucky giam khi c6 tong hop PANI dugc
quan sat thdy & hinh 5. Cé hai nguyén nhén bén trong ciu
trac gidy Bucky c6 thé giai thich cho diéu nay. Thir nhat,
PANI giup 1am tiang kha ning tiép xtic gitra cac 6ng nano
cac bon. Nhu ching ta da biét, luc lién két giira cac ong
nano cac bon bén trong gidy Bucky chu yéu 14 lyc lién két
yéu Van der Waals, Iyc lién két nay s& bi yéu di trong moi
truong c6 d6 nhét cao nhu diu silicone. Do d6 khi thim dau
silicone vao gidy Bucky, cac ng nano cac bon sé bi tach roi,
lam giam dién tich tiép xtc giira chung, lam cho con dudng
truyén nhiét bi gian doan va nhiét tré s& ting cao. Khi tong
hop PANI vio gidy Bucky, PANI bao boc theo cac vi tri tiép
xuc, gitp ¢6 dinh cac sgi nano cac bon, qua d6 duy tri sy
truyén nhiét lién tuc, két qua 1a 1am giam nhiét tro. Thr hai,
PANI gitip giam thé tich khong khi bén trong ciu truc gidy
Bucky. Gidy Bucky tao thanh béi sy sap xép ngau nhién cia
cac dng nano cac bon, diéu nay di lam cho Bucky c6 mot
ciu trac x0p, bén trong Bucky con rat nhiéu khoang tréng
chtra khong khi, trong khi d6 d6 dan nhiét ctia khong khi 1a
rat thip (khoang 0,0026 W/m.K). Pay chinh 1a mot trong
nhiing nguyén nhan lam cho Bucky chua tan dung dugc uu
diém vé d6 din nhiét cao ciia dng nano cac bon. PANI sau
khi tong hop 1én Bucky da gitip 1ap day mot phan khong
gian tréng bén trong Bucky, diéu nay di duoc quan sat va
chimg minh qua két qua ¢ hinh 3.
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Hinh 6. K&t qua do din nhiét cia Bucky va cdc miu Bucky c6
tong hgp PANI.

Biang phuong phap ngoai suy, chung t6i tinh toan duoc
d6 din nhiét ciia cic mau tuong tmg nhu két qua trén hinh 6
va théng ké chi tiét trong bang 1. Két qua cho thiy khi ting
ndéng d6 PANI trén gidy Bucky, do dan nhiét cia gidy ting
1én. D6 dan nhiét ting lan luot 12 0,38; 0,4; 0,51 tuong trng
véi cac mau P-15, P-60 va P-90. Nhu vay mau P-90 cao hon
hai 14n so vé6i gidy Bucky ban dau c6 do dan nhiét 1a 0,26
W/m.K.
Bang 1. Thong ké chi tiét két qua cac mau Bucky sau khi tong
hop PANI theo thai gian.

Miu  Thoigian % Bucky % PANI % Silicone D9 din nhiét
(phit) (Wm.K)

P-15 15 20,25 5,59 74,16 0,378

P-60 60 26,77 8,55 64,68 0,399

P90 90 27,59 11,08 61,33 0,509

Nhin vao két qua do din nhiét trong bang 1 ta c6 thé thiy
rang, 4o dan nhiét ting theo chiéu ting ctia mat do PANI.
Khéi lwong PANI cang ting, do dan nhiét ciing ting 1én.
Két qué nay cung cb thém két luan vé viéc tong hop PANI
1én giay Bucky giup cai thién do dan nhiét thong qua viée
lap day cac 16 trong khi va gla ¢d cu trac cac vi tri tlep xuc
gilia cac sgi nano cac bon dé duy tri sy truyen nhiét lién tuc.

£ ~
Ket luan

Nhu vay, bang cach tong hop PANI 1én nén gidy Bucky
da dem lai mot so cai thién dang chu y. PANI gép phan g1a
b cac vi tri tlep xuc g1ua cac ong nano cac bon, lip day
cac khoang tréng trong céu triic cua glay Bucky, tor d6 giup
giam nhiét tro, ting do dan nhiét ciia tam composite Bucky/
dng nano cac bon.

LO1 CAM ON

Chting t61 chan thanh cam on su hé tro tai chinh tir BO
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Khoa hoc va Cong nghé théng qua dé tai “Nghién ciru cong
nghé ché tao mang mong truyén nhiét trén nén nano cac bon
tmg dung cho céc thiét bi dién va dién ti”, ma sé DM.17.
NC/16.
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Nghién ciru thue nghiém hi¢u qua gia cuwong
dam bé tong bi nurt
bang vat liéu tam soi cac bon CFRP
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Tém tit:

Bai bao trinh bay két qua nghién ciru thue nghiém sy 1am viéc ciia dim bé tong cot thép (BTCT) chiu udn bi nit
dwoe gia cuong bang vat liéu tAm sei cac bon (CFRP). 6 miu dim thi nghiém cé cung kich thwéc hinh hoc va ciu tao
bt thép di dwoc ché tao, trong d6 2 miu dim khéong dwoc gia cwdng, 2 miu dam khong bi mirt va 2 miu bi nirt trwée
dwoge gia cwong khang udn biang tAm s¢gi CFRP. Két qua thi nghiém thu dwoc vé co ché pha hoai, tai trong nitt... cho
thay hiéu qua ciia viéc sir dung tim s¢i CFRP trong gia cwdong khang uon két cAu dim BTCT bi nitt.

Tir khéa: dAm BTCT, gia cwdng, nirt, tim soi CFRP.
Chi 56 phin logi: 2.1

- 4 by
Dat van dé

Két ciu chiu luc béng BTCT la dang két cau dugc sir
dung phd bién trong cac cong trinh xdy dung. Theo thoi
gian lam viéc, két cAu BTCT chiu nhiéu tac dong khac nhau
nhu tac dong co hoc, tac ddng ctia moi truong (nhiét do, do
am...). Cac tac dong nay c6 thé giy ra cac hu hong trén két
cAu, hodc lam suy giam chat luong vat li€u bé tong... lam
giam kha nang chiu luc cta két cdu (hinh 1). Bén canh do,
trong qua trinh sir dung c6 thé c6 sy thay doi, gia ting tai
trong tac dung 1én két cau do thay ddi cong ning sir dung,
cac tac dong bat thuong khong dugc tinh dén trong giai
doan thiét ké.

Hinh 1. Hinh dnh hu héng trén két cau BTCT.

Dé dam bao kha niang 1am viéc cta khung két cau BTCT,
cong tac stra chita gia cuong dugc xem la mot giai phap hi¢u
qua, giup khic phuc cac két cdu bi hu hong hodc cac két cdu
c6 su thay dbi cong ning lam viée so véi thiét ké ban dau.

"Tac gia lién hé: Email: hieunt@nuce.edu.vn
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Viéc gia cuong sira chira nham dam béao cho két cdu dap ting
t6t cac yéu cau vé cong nang sir dung cling nhu kha nang
chiu luc, co thé ap dung cho ca két cau cot lam viéc chiu
nén, két cdu dim, san 1am viéc chiu udn...

Viéc st dung tim soi composite cuong do cao (Fibre
Relnforced Polymer - FRP) trong cong tac gia cudng Kkét
cau cong trinh BTCT duoc ap dung phé bién & cac nudc tién
tién trén thé gidi. Cac két cau cong trinh duoc gia cuong co
thé 1a két cdu cot, dam, san... Trong sb cac loai composite
lam vat li¢u gia cudng, vat liéu composite géc soi cac bon
(ky hiéu CFRP), duoc sir dung rit phd bién nhit. Phuong
phap gia cudng bang vat liéu CFRP tan dung dugc nhiing
wu diém cua loai vat liéu nay nhu cuong do chiu kéo va mo
dun dan hdi cao, trong lugng nhe, khong bi an mon dudi
tac dong cuia moi truong... Bén canh uu diém vé dic tinh
co hoc, gia cudng bang vt liéu CFRP con cho thiy nhing
tién loi trong qua trinh thi cong gia cuong nhu nhanh chong,
don gian, khong cn nhiéu may moéc thiét bi, thoi gian thi
cong nhanh.

O nuéce ta hién nay, vat liéu CFRP da dugc su dung cho
viéc gia cudng mot s6 cong trinh cau va nha dan dung. Tuy
nhién, vi¢c ap dung con nhiéu han ché, chua dugc phé bién,
trong d6 nguyén nhan chinh Ia gia thanh cao va chua c6 tiéu
chuan k¥ thuat 4p dung cho cong tac thiét ké, thi cong gia
cuong két cau BTCT sir dung vét liéu CFRP. Viéc tinh toan
thiét ké dugc thuc hién theo mot s6 tai liéu va tiéu chuan
nudc ngoai nhu ACI 440.2R-08 [1], FIP-Bulletin No14 [2],
IST M04 [3].
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Abstract:

This paper presents an experimental study on the
flexural behavior of pre-cracked reinforced concrete
(RC) beams strengthened with externally bonded
carbon fiber reinforced polymer (CFRP) sheets. Six
identical specimens were cast. The concrete grade and
steel reinforcement ratio were kept constant for all
specimens. Two beams were not strengthened as control
specimens, and two un-cracked beams and two pre-
cracked beams were strengthened with CFRP composite
wraps. In the experimental findings, the failure mode,
the ultimate load, etc of tested specimens were presented.
The obtained results from this research clarified the
flexural behavior of cracked beams strengthened by
CFRP and the strengthening effectiveness for flexural
capacity of RC beam using this material.

Keywords: CFRP
strengthening.

Classification number: 2.1

sheet, cracking, RC beam,

Trong bai bao ndy, cac tac gia trinh bay két qua nghién
ctru hi€u qua cua viée su dung vat liéu CFRP trong viéc gia
cuong két cdu dam BTCT d bi nit trude. Nghién ciru thuc
nghiém dugc thuc hién tai Phong Thi nghiém va Kiém dinh
cong trinh, Truong Pai hoc Xay dung.

Nghién ciiu thuc nghiém
Mbu thi nghi¢m va vit ligu ché tao

Trong nghién ctru nay, 6 mau dam BTCT gidng nhau,
kich thude tiét dién ngang bxh=80x 100 mm, chiéu dai 1100
mm duogc ché tao. Chi tiét kich thudc hinh hoc va céu tao
cdt thép cua cac mau dam duoc trinh bay & hinh 2. Ct thép
doc chiu lyc I8 gai thudc nhoém CII. Cét thép tron @4 va
@6 thudéc nhoém CI.
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Hinh 2. Cau tao clia cic mau dam thi nghiém

Cac miu dam thi nghiém duogc chia thanh 3 nhom nhu
sau (hinh 3):

-Nhém 1: 2 mau dam ddi chig khong duoc gia cudng,
ky hi¢u D1 va D2.

- Nhom 2: 2 miu dam khong bi nut duoc gia cudng
khang uon bang tam s¢i CFRP dugc ky hi¢u l1a D3 va D4.

- Nhom 3: 2 dam bi nit trude, duge gia cudong twong tu
nhu cac dam nhém 2, ky hiéu la D5 va D6.

400 300 400

[

= ]
[=]
140

. —
1]
ko 1000 lo|
A- Dam dbi chiing, khong gia cudng D-1, D-2.
] 400 30 400 i
M/C: 1-1
P P
.l‘ TAM CFRP 950 X 60 X 0.3 l 50 l
L 1000 kd 80

B- Dam gia cudng, khong nit D-3, D-4.

400 300 400
I I M/C: 1-1

Iy

] ‘ TAM CFRP 950 X 60X 0.3

4l W 2

C- Dam gia cudng, cb vét ndt trudc D-5, D-6.

Hinh 3. C4u tao 6 mau dam thi nghiém.

4 mau dam D3, D4, D5 va D6 déu dugc gia cuong khang
ubn bang tdm sgi CFRP c6 kich thude 1000x60%0,4 mm.
D6i v6i 2 mau dam D5 va D6 ¢6 vét nit trude, cac vét nit
nay dugc tao ra bang cach tac dung tai trong 1én ddm theo
so dd dam chju uén bon diém nhu minh hoa trén hinh 3.
Céc vét ntrt do m6 men udn s& xuét hién trong ving giita hai



s Khoa hoc Ky thuat va Céng nghé

tai trong tap trung (ving chiu uén thuan tay). Tai trong s&
duoc tac dung cho dén khi bé rong vét nirt 16m nhat trén dam
dat gia tri 0,3 mm, la bé rong vét nut cho phép voi két ciu
BTCT lam viéc chiu ubn theo TCVN 5574:2012 [4].

Cép phdi vat liéu bé tong ché tao mau thi nghiém duoc
trinh bay trong bang 1. Gié tri cuong do chiu nén cia bé
tong dugc xac dinh bang gia tri cuong do nén trung binh
ctia 3 mau thi nghiém hinh try DxH=150x300 mm & tudi 28
ngdy. Cot thép @6 va D8 co gidi han chay xac dinh qua thi
nghiém kéo lan luot 1a 240 va 305 MPa.

Bang 1. Cap phdi vat liéu ché& tao bé tong.

Xi mang Cat vang Dadim Nuwée Cuwong do chiu
PCB40 (kg) (kg) 1x2 (kg) (lit) nén R,, (MPa)
305 630 1260 175 23,5

Vit liéu CFRP st dung gia cudng dam do hang TORAY
(Nhat Ban) san xuét. Cac thong s6 dic trung cua vat lidu
duoc trinh bay trong bang 2.

Bang 2. Cac dac trung cta vat liéu CFRP st dung gia cudng.

STT Théng sb Gia tri

1 Chiédu day tAm t. 0,3 mm

2 Cuong do chiu kéo | 1778 MPa
3 M6 dun dan héi E, 96,9 GPa
4 Bién dang cuc han g 1,85%

Hinh 4 minh hoa cac mau thi nghiém sau khi di dugc
gia cuong bang tim CFRP. Str dung keo epoxy chuyén dung
dé dan tAm composite 1én bé miat bé tong. Thoi gian can
thiét dé 16p keo epoxy déng ran 1a 48h sau khi dan. Trong
cong tac gia cudng, viée chudn bi, lam phiang bé mit bé tong
(hinh 4A) dong vai trd quan trong, gitip dam bao do bén lién
két giita bé tong va tam CFRP.

B- Thi cdng dan tim CFRP.

A- Vé sinh, 1am phing bé mdt mau trude khi dan gia
cuong.

Hinh 4. Minh hoa thi céng gia cudng dam trong phong thi
nghiém.
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So do thi nghi¢m va bé tri dung cu do

Hinh 5 trinh bay so d0 thi nghiém cdc mau ddm BTCT. Cac
dam dugc thi nghiém theo so d6 dam don gian chiu tac dung
cla 2 tai trong tap trung co gia tri bang nhau va cach gdi tua
mot khoang 13 350 mm. Tai trong tap trung tac dung 1én dam
dugc tao ra bf“ing kich thuy Iyc va hé¢ bom dau, tap trung dau
kich thong qua hé phén téi tao thanh 2 lyc tap trung co6 gia tri
bang nhau va bang mot nira tai trong tap trung dau kich. Gia
tri clia tai trong tap trung dugc do bang dung cu do lyc dién tir
(Load-Cell). B4 tri 3 dung cu do chuyén vi dién tir LVDT-1,
LVDT-2 va LVDT-3 dé do chuyén vi clia dam tai cac géi tua va
tai tiét dién gitta dam. Gia tri d6 vong cta dam dugc xac dinh
tir s6 liéu do chuyén vi trén cac dung cu do theo cong thirc sau:

S =1=05%(fi + /3)

Trong do, f, T, f, lan luot 1a gid tri chuyén vi dugc xac dinh
qua céc dung cu do LVDT-1, LVDT-2 va LVDT-3. Céac dung
cu do luc va do chuyén vi duoc két ndi véi mot bo thu thap va
xir 1y s6 liéu (Data-Logger) cho phép ghi nhan ty dong va dong
thoi cac gia tri do.

VDT-1 Lvor2 LvoT3

v
Khung gia tai
le—

]

He phan tai |:D|/Trambum dau + Kich thiy
lec

atatogger 5580
Hinh 5. S¢ dé thi nghiém va bé tri dung cu do.
Phan tich va danh gia két qua

Quan hé giita tdi trong va dj vong ciia cdc mau thi nghiém

Biéu d6 quan hé tai trong va do vong cua 6 mau dam thi
nghiém duoc trinh bay ¢ hinh 6.

2400
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\ TN
K]
% 1200 e
s ey BN NN
E e S < ——Dam D1
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——Dam D3
400 —DémD4 |
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Do véngf (mm)

Hinh 6. Biéu dd quan hé tai trong - do vong clia cdc mau thi nghiém.

Co t}lé nhén thdy, trong giai doan ban dau khi tai trong con
nho (thap hon 400 daN) thi quan hé gilra tai trong va do vong
ctia cac mau thi nghiém gan nhu khong c6 su chénh 1éch. Biéu
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nay cho thay tim soi CFRP chua tham gia lam viéc. Cac gia
tri tai trong dédc trung cho sy lam viéc cua cdc mau dam thi
nghiém dugc thé hién trong bang 3.

Bang 3. Cac gia tri tai trong dic trung cho sy lam viéc clia cic mau
dam thi nghiém.

Mau thi Tai trong gay Tai trong giy chiy cot Tai trong pha
nghi¢ém nit P (daN) thép P (daN) hoai P, (daN)
D1 240 820 1130
D2 280 870 1140
D3 260 1180 1870
D4 240 1150 1800
D5 - 1140 1700
D6 - 1100 1620

Két qua cho thdy, ing xtr cua ddm BTCT c6 gia cudng khi
khong bi niit va bi niit ciing twong ty nhu (mg xir cia dam
BTCT khong gia cudng. Su lam viéc cta cac miu dam thi
nghiém c6 thé chia thanh cac giai doan chinh nhu sau: giai
doan trude khi xuat hién vét nit (quan h¢ tai trong - 46 vong 1a
tuyén tinh); giai doan sau khi nirt va cdt thép chiu kéo bi chay
déo; giai doan sau khi cdt thép chiu kéo bi chay déo va sy lam
vi¢c cua bé tong vung nén.

Tir két qua trinh bay trén hinh 6 va trong bang 3 cho thiy,
tai trong gdy nit trén cic mau dam khong gia cuong (D1, D2)
va mau dam duoc gia cuong (D3 va D4) khong c6 su chénh
léch dang ké. Diéu nay duogc giai thich 1a khi tai trong tac dung
con nhé thi tim CFRP hau nhu chua 1am viéc. Sau khi cac dam
BTCT bj nit, sy lam viéc cua tdm vét liéu gia cuong dugc
the hién rd qua vi€e tai trong gy chay déo cbt thép trong cac
mau ddm duoc gia cuong tang dang ké so v6i gid tri tai trong
twong Ung trén cic mau dam ddi chimg. Sy tham gia chiu lyc
cua tim CFRP gia cuong lam giam tng suit kéo trong cbt thép
chiu kéo. Pdi véi tai trong cuc han gy pha hoai cic miu thi
nghiém két qua thi nghiém thu dugc cho thiy, véi miu dam
gia cudng khong bi nit D3, D4, tai trong cyc han tang 61,7%
so voi mau dam dbi chimg va véi miu dim gia cuong nhung
bi nut trude DS, D6, d6 tang nay la 46,3%. Bén canh do, dua
trén cc biéu do quan hé tai trong - do vong ciia cic mau thi
nghiém trén hinh 6 ¢6 thé nhan thay, véc gia cuong ddm BTCT
bi nut bang tim CFRP lam ting dang ké d6 cimg cua dam so
véi truong hop khong duge gia cuong.

Nhung két qua nay cho thay, trong truong hop dam BTCT
bi niit, viéc gia cudong bang tim soi CFRP 1a mot giai phap phu
hop, lam tang d¢ cimg cting nhu tang kha nang chiu Iyc cua
dam.

Co ché phd hoai cdc miu dim dwoc gia cwong

Hinh 7 cho thay sy pha hoai cta cic mau dam dugc gia
cuong, voi dam chua bi ntt va dam bi nut, co ché pha hoai déu
do nirt v& 16p bé tong bé mat gia cuong dan dén bong tim gia
cudong CFRP. Theo [1, 5], ddy la mdt trong nhiing co ché pha
hoai dién hinh cia két cau BTCT dugc gia cuong khang udn

TAP CHI

HOA HOC

ONG NGHE I} Nam 61(3) 3.2019

Khoa hoc Ky thuat va Céng nghé n—

Hinh 7. Hinh anh phé hdy mau dam dugc gia cudng béng tAm CFRP.

bang vat liéu tim soi composite. Khac véi mau dam khong gia
cudng bi pha hoai déo (cbt thép chiu kéo bi chay déo va bé
tong ving nén bi ép v&), sw pha hoai ciia 4 dam BTCT dugc
gia cudng xay ra khi cot thép chiu kéo di bi chay déo nhung
bé tong ving nén chua bi ép v&. Tam CFRP lam viéc chiu kéo
sau khi c6t thép chiu kéo da bi chay déo han ché sy phat trién
clia vét nit trong két cdu dan dén lam cham sy phé hoai cua
bé tong vung nén. Két qua nay ciing cho thiy, dé tang hiéu qua
gia cuong can phai co bién phap loai bo 16p bé tong kem chét
luorng & ving bé mat lién két.

Dua trén céc két qua nghién ctru thu duge, cho phép rit ra
mot s0 két ludn sau:

- Gia cuong két cdu ddm BTCT bi nut bang vat liéu CFRP
la mot giai phap phu hop giup tang do cung va tang kha nang
chiu lyc ciia két ciu. Pong thoi, sy lam viée cta két cdu dam
BTCT bi nut sau khi gia cudng ciing tuan thu theo so d6 lam
viéc cua dim BTCT khong bi nit.

- Dang phé hoai dién hinh cta két cau ddm BTCT dugc gia
cudng khang udn trong nghién ctru nay 1a pha hoai 16p bé tong
ving bé mt lién két din dén bong, tach tdm vat liéu CFPR
khoi két cau bé tong Day la mot trong nhu'ng dang pha hoai
dién hinh cta céc két cdu duoc gia cuong bang vat lidu nay.

- Can c6 nhitng nghién ciru tiép theo lién quan dén do bén
vitng ldu dai cua giai phap gia cuong két ciu BTCT st dung
tAm soi composite, nhit 14 trong diéu kién khi hau néng 4m cua
Viét Nam.
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Tém tit:

Trong xay dung cac cong trlnh ngém thwong gap cac khoi dat da co céu truc phire tap, nhw ciu tric phan 16p véi
cac lop dit da co cac thong s6 hinh hoc va co hoc khac nhau. Cac sy ¢6 pha huay tlrng xdy ra trong Kkhdi dat da, do
cac dac diém dia chit phire tap (tai bién dia chit) rit da dang, gay thiét hai nhiéu vé con ngu’m va co sé ha tang
Nhiéu phuong phap da dugc ap dung aé nghién c1ru du bdo cac dang va quy ma cia tai bién dia chit, , trong dé cac
phu’o’ng phap sO gop phan dic lwe. Tuy nhién, vi mlen khao sat 1a khong dong nhit, nén trong thue té vAn con cac tai
bién dia chit chua du bao dwgc hét, néu khong cén trong khi xdy dung mo hinh tinh, nhw viéc lua chon kich thuéc
mién nghién ctru, diéu kién bién. Bai viét gioi thiéu mot sé két qua nghién ciru md phong sir dung phan mém FLAC
2D, chii y dén anh hwéng ciia sw phan b cic 16p d4, kich thwée mién nghién ciru, anh hwdng cia viée lua chon, thay
thé diéu kién bién va anh hwéng ciia khoang cach giira dwong him va mit ranh giéi giira khoi da rin cimg véi 16p
phii. Két qua nghién ciru cho thiy, cic quy luit bién ddi co hoc phirc tap va da dang, khac xa so véi cac 10i giai giai
tich sir dung cac mé hinh don giin. Pong thoi két qua nhin dworc ciing cho thiy, khi gidi quyét mot vin dé thue té,
v6i khoi dat da cé ciu tric phire tap, can thiét phai rat linh hoat va than trong trong viéc xay dung bai toan véi cac
dir liéu thich hop.

Tir khéa: diéu kién bién, FLAC 2D, khéi d4 phan 16p, kich thwéc viing nghién ctru, tai bién dia chit, xy dung cong
trinh ngim.

Chi s6 phén logi: 2.1
Mdé dau Tuy nhién, viéc giai cac bai toan dia co hoc bang phuong
A A . X X -, hap s thuong gin lién véi mot mién khao sat hitu han
Trong xay duyng cac cong trinh ngam thuong gap cac phap &8 : :

Y A o a cac diéu kién bién lya chon img, nhung
khoi dat da c6 cau truc phuc tap, vi du tinh phan 16p vai cac va cac diéu kign bién dugc lya chon tuong ximg, nhung it

16p dAt/da c6 céc thong sé hinh hoc va co hoc khéc nhau. nhiéu mang tinh chu quan, khong c6 phan tich vé viéc chon

Nghién ctru cac qua trinh bién ddi co hoc trong khéi dat da
xung quanh cac khoang tréng ngam, cac bo doc thuong sir
dung phuong phép 1y thuyét, bao gdm phuong phép giai
tich va phuong phap sO [1, 2]. Cac 1oi giai gidi tich thuong
nhén duoc ¢ dang “nghiém kin” cho céc bai toan vdi so dd
giai va mo hinh co hoc don gian vé khéi dat da. Dé co thé

kich thudc mién nghién ctru ciing nhu diéu kién bién tuong
mg, vi du nhu trong cac cong trinh [8-11]. Dé lam rd tac
dong cua cac yéu t6 néu trén dén két qua nghién ciru, mo
phong, can thiét phai trién khai xay dung va phén tich mo
hinh vé6i cac diéu kién khac nhau. Mot s két qua nghién
ctru bude dau cho thy ré anh hudng ciia cac yéu tb hinh hoc
va diéu kién bién ciing nhu bién dong ctia chung dén két qua

chu y dugc cac yéu to vé cac biéu hién co hoc, cac dic diem
phan tich, du bao tai bién dia chat rat rd nét. Bong thoi cac

dia chat, cac dicu kién bién phtrc tap, nhicu mé hinh giai

tich [3, 4] va phuong phap sb da duoc phat trién va ap dung,
1a cac phuong phap giai gan dung hé cac phuong trinh co
hoc bang cac phuong phép sai phan hitu han, phan tir hiru
han hoac phuong phap khong ludi [5-7].

"Tac gia lién hé: Email: ngphichhumg@gmail.com

TAP CHI

HOA HOC
ONG NGHE I} Nam 61(3) 3.2019

két qua nay ciing 1a goi y cho ngudi sit dung phwong phap
s6 vé cac van dé can dic biét chu y khi 1ap mo hinh tinh
trong truong hop khéi dat da khong dong nhat, ciing nhu
diéu kién bién phtc tap.
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Abstract:

In the construction of underground structures, we
often face complex rock masses, such as stratigraphy
with layers of rock and soil of different geometrical
and mechanical parameters. The geological variations
are often diverse and complex and cause huge losses
of human and infrastructure during the construction
works. In order to reasonably predict the types and
sizes of geo-risks, attention should be paid to the use of
numerical methods. Since the rock mass to be examined
is heterogeneous, rational schemes and sequences must
be developed so that the results best reflect the realities
possible. The article presents some simulation results
using the FLAC 2D software, taking into account the
influence of the distribution of the rock strata, the size
of the simulated area, the selection of the boundary
conditions, and the distance from the tunnel to the
boundary between the solid rock mass and the coat.
The results showed that the geomechanical processes
are complex and diverse, much more different than the
analytical solutions with simple models. At the same
time, it also required to be flexible and careful for using
the appropriate data when solving a practical problem.

Keywords: boundary conditions, FLAC 2D, geological
hazards, layered rock mass, size of the study area,
underground construction.
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Khoa hoc Ky thuat va Céng nghé

Phuong phap va néi dung nghién ciiu
Co s6 Iy thuyét

Bai toan nghién ctru, phan tich tai bién dia chat khi xay
dung cac cong trinh ngam va khai thic moé duoc xay dung 1a
bai toan co hoc, chu y dén cac dic diém dia chat va cac yéu
td tac dong chu yéu, duoc thue hién theo so do téng quat
nhu trén hinh 1.

Trang thai nguyén sinh

Dia hinh, dia mao; trong luc; lyc kién
tao; ddc diém dia chat, thuy van; tinh
chét co hoc cua da, khéi da

Hinh thanh khoiang
lréng ngém

Ty nhién, nhan tao;
bién ddi theo thoi gian

——

Trang thai thir sinh ,
Trang thai nguyén sinh va cic yéu
6 lién quan; qua trinh hinh thanh
khoang tréng va cic yéu td tac
dong lién quan; hinh dang, kich le—1
thudc khoang trong.

Piéu kién hoa - 1y,
tu nhién

Nhiét do, d6 am;
nuée ngam va cac
dang tac dong;
dong dat...

Phan bd lai lmg suét
| Dich chuyen bién dang I

~
Hiu qua - tai I)len dia clmt
+ Lin sut, trut 16 dén mat dat
+ Phé huty, bién dang manh trong long dét
+ Buc nudc, phut khi

Hinh 1. So dé phan tich dy bao tai bién dia chat - ky thuat trong
xay dung cong trinh ngam va khai thac mé ham lo.

M6 hinh dw bdo va ni dung nghién ciru

bé nghién clru cac qua trinh bién dbi co hoc trong khéi
dat d4 phan 16p xung quanh cong trinh ngim, chung ti da
xdy dung cic mé hinh dy bao bang phin mém FLAC 2D.
Nghién ctru m6 phong dugce thyc hién co chi y dén cac yéu
t6 gdbm: sy c6 mat cua cac 16p da va trat ty phén bd cua
ching trong khdi da; kich thudc ctia mién nghién ctru, do
bai toan khong c6 tinh dbi xung; diéu kién bién, lién quan
v6i viée thay thé cac 16p da phia trén, khi cong trinh nam
sau; khoang cach giita cong trinh ngdm trong khéi da ran
clg véi 16p phit 1a khéi da bo roi.

Két qua va thao luan
Anh hwong ciia sw phin bé cic lop da trong mé hinh

Trong khéi da trAm tich thuong xudt hién cac 16p da
khac nhau, véi trat ty phan bé da dang. Cac 101 giai giai
tich thuong cho cac quy luat tong quat voi gia thiét khoi da
la dong nhat, dang hudng. Mot sb 10i giai cho moi trudng
ddng nhét di hudng ciing da dugc chu ¥, song do tinh phtre
tap nén con chua dugc ap dung nhiéu vao thyue té. Trong khi
do, bang cac phuong phap s6, nhu phan mém FLAC 2D da
c6 thé giai dugc cdc bai toan bién, cha y dugc tinh phan 16p
ctia khéi da.

M5 hinh khao sat dugc xay dung cho truong hop khéi
da, bao gdm cac 16p da cat két, bot két, sét két va than nam
dbc nghiéng véi cac tham sb co hoc nhu trong bang 1. Két
quéa nghién ctru s& cho thiy anh huong cua trat ty phan bd
cac 16p dén cac hién twong bién ddi co hoc.
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Bang 1. Dii ligu vé tinh chat co hoc clia cac I6p da trong khdi

da phan Iép.

Loai Matdy Lwcdinh  Gocmasat Mo dun nén Mb dun
i : ket C trong ¢ the tich K truot G
(g/em®)  (MPa) (d9) (GPa) (GPa)
Citkét 2,61 1,00 40 11,60 8,70
Than 1,30 0,01 35 2,60 1,30
Botkét 2,50 1,00 25 10,00 7,00
Sétkét 2,60 0,10 30 9,60 2,70
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Hai chuong trinh tinh dugc lap véi trét tu cac 16p trong
khdi da khac nhau, cu thé 1a: truong hop 1, tir trén xubng
(trai qua phai) 1 cac 16p bot két - sét két - than - sét két - cat
két; truong hop 2, tir trén xudng (trai qua phai) 1a cac 16p
cét két - sét két - than - bot két - cat két. Puong ham c6 dang
tuong thiang vom ban nguyét (cao 2 m va rong 2 m), dugc
dao trong than, dinh 10 cach bé mit trén ctia cac 16p da climg
1a 12 m. Mién nghién ctru c6 kich thude 30x30 m, du 16n so
véi kich thude ciia cong trinh ngdm. Cac mé hinh phan tich
duogc thé hién trén hinh 2.
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Hinh 2. Hai m6 hinh md phéng khdi da phan I6p véi trat tu cac
I6p da khac nhau: (A) bot két, sét két, than, sét két, cat két; (B)
cat két, sét két, than, bot két, cat két.

Két qua phan tich, mo phong cho cic thong tin diy du
vé cac quy luat bién doi co hoc xay ra trong khéi dé xung
quanh dudng him, bao gdm cic quy luat vé phan bd tng
suat, dich chuyén, bién dang va sy hinh thanh cic ving pha
huy. Trén cac hinh 3 va 4 1a cac két qua minh hoa ving pha
huy (viing véi cac gach chéo) va biéu dd lan trén mat khdi
da ctng phia trén dudng him. Biéu dd lun biéu thi mbi quan
hé gitta do lun ké tir mat dat, c6 gia tri am (-) va toa do theo
phuong ngang cuia mién nghién ciru, ké tir trai qua phai, voi
don vi do bang mét (m).

Cac két qua nhan duoc cho thdy, ving pha hiy dich
chuyén trong khdi d4 xung quanh cac duong him khong co
tinh ddi xtmg. Ving pha huy déu phat trién cha yéu trong
16p than va lan cho dén bé mit cua khdi da ran cung. So
sanh cho thay ¢ trudng hop 2 ving phé hity phat trién rong
hon. Do lan (do bang m) trén bé mit trong trudng hop 2
cling ¢6 bién do 16n hon, méc du quy luat dinh tinh 1a nhu
nhau.
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Hinh 3. Viing phé hiy xung quanh dudng 1o va biéu do duong
cong lin trén mat dat, khi trat tu I6p la: bot két, sét két, than,
sét két, cat két.

0BT o | [ 0BT £ o ingtranvz

FLAC (Version 5.00) s || FLAC (Version 500)
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Hinh 4. Ving pha hiy xung quanh duong ham va biéu dé lin
trén mat dat, khi trat tu I6p la: cat két, sét két, than, bot két,
cat két.

Tu cac két qua nhan duoc co6 thé rat ra cac nhan xét sau:
khi khéi d4 c6 cdu trac phan 16p, moi quy luat vé phan bd
mg suét, dich chuyén va sy hinh thanh cac viung pha hay
phu thudc vao su phan b cua cac 16p trong khéi dé, vi vay
can than trong khi 4p dung cac quy luat nhan duoc bang 10
giai giai tich don gian. Qua hai mé hinh khao sat nhan théy:
0 md hinh thtr 2, cac qua trinh dich chuyén, bién dang dat
céc gia tri trong d6i 16n hon, mat dit & mo hinh 2 ¢6 ca hai
16p cat két ctng vimng trong da tru va da vach; sy bién dong
vé vi tri ctia cac 16p rd rang anh hudng dén cac qua trinh
phan bé ung suat, dich chuyén trong khéi d4; ving pha huy
trong trudng hop sau phat trién manh hon.

Anh hwéng ciia kich thuwéc mién nghién ciru

Xuét phat tir két qua nhan dugc vé dudng cong lin trén
hinh 5 va 6 cho thiy can thiét phai ting kich thudc ngang
ctia mién nghién ctu. M6 hinh du bao dugc khao sat co
cung cac diéu kién dia chét, dia co hoc nhu ¢ mé hinh 1 (bot
Kkét, sét két, than, sét két, cat két) nhung véi mién nghién clru
duoc ndi rong, cu thé ¢ kich thude 70x30 m (rongxcao).
Céc két qua nhan duoc, so sanh véi truong hop mién nghién
ctru ¢6 kich thude 30x30m, thé hién trén hinh 5.

Nhu vay, khi kich thudc ving nghién ctru dugc chon kha
nho, s€ khong thé phan tich, du bao duoc hét cac vung lan
sut va pha hay trong khi da.
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Hinh 5. M hinh va két qué dy bdo pha hiy, lin syt véi kich
thudc mién nghién ciu 30x30 m (bén trdi) va 70x30 m (bén
phai).

Trong thuc té, phia trén khdi da rin climg c6 thé ton
tai 16p dat da phu, gay thém ap lyc 1én bé mat khdi da ran
cing. Dé thiy duoc anh huéng cua 16p phu, hai mé hinh
du bao dugc khao sat c6 1op phu day 30 m nhu trén hinh 6,
vé6i kich thude cia mién nghién ciru 1a (A) 70x60 m va (B)
100x60 m. Lép pht c6 cac tham s6 vat 1y, co hoc la mat do
2.000 kg/m*; mé dun nén thé tich K=33.333.10° Pa; md dun
trugt G=20.10° Pa; gbc ma sat trong ¢=30°va lyc dinh két
¢=50.10° Pa.

Hinh 6. Md hinh dudng ham trong khdi da phan 16p cé I6p pht
day 30 m.

Két qua mo phong cho thay, quy md cac ving pha hiy
trén hinh 7 va cac duong cong Iun sut trén bién ranh gidi
gilta ving da rin ctng va 16p phu (A-phia trén) va trén mat
dat (B-phia dudi) trén hinh 8.

Két qua nhan duoc cho thiy rang khi tang chiéu rong
mién nghién ctru dén 100 m, m&i nhan duoc thong tin vé
toan by ving pha hily gan ranh gidi giita 16p da ran cimg va
16p phu; duong cong lun sut nhan duoc trén mat dat ciing
gan day du hon.
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Khoa hoc Ky thuat va Céng nghé n—

A) (B)

: #

Hinh 7. Viing phé hdy trong khdi da, tuong Ging véi mién nghién
ctiiu rong (A) 70 m va (B) 100 m.
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Biéu d6 lon trén mit ranh gi6i ving da
ran cing phan 16p véi tang phu khi kich
thude vung khao sat 1a 100x60 m.

Biéu d6 lan trén mat ranh gi6i ving dd
ran cung phan 16p voi tang phu khi kich
thude ving khao sat 1a 70x60 m.
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(B) (B)
Bicu d lan trén mat dat khi kich thuéc Biéu db lin trén mat dat khi kich thudc
viing khéo st 1 70x60 m. viing kho st 1a 100x60 m.

Hinh 8. Hinh dang cac biéu dé lin sut: (A) trén mat ranh giéi
gitia khdi da rén cing véi tang phi va (B) trén mt dat Vi kich
thuéc mién nghién ciu khac nhau (cac kich thuéc do bang m).

Tiép tuc mé rong mién khao sat dén kich thude 150x60
m nhan dugc cac biéu dd [in sut nhu trén hinh 9. Két qua cho
thiy, duong cong ltin trén ranh gidi giita khdi da ran cting va
tang phu hau nhu khong c6 sy khac biét so v6i trudng hop
vung khao sat c6 kich thudc 1a 100x60, tuy nhién c6 duoc
dudng cong lun trén mat dat ddy du hon. Hinh 9 cho thiy,
trong khi phia bén trai c6 ving bi ddy trdi twong dbi, thi
phia bén phai lin syt xay ra manh hon. Nguyén nhan chinh
trong trudng hop nay 13 c6 16p bot két mém hon nam phia
bén phai. Puong nhién, khi c4 hai phia trai va phai lai ¢6 cac
16p d4 rén va mém xen k&, chic chin lin sut xay ra s& con
phtc tap hon.
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LGn sut trén mat ranh gi6i khéi  Lan syt trén mat dat.

da rin cling va tang ph.
Hinh 9. Biéu dé Itin syt khi kich thuGc mién khao sat la 150x60 m.

Anh hwéng ciia viéc lwa chon, thay thé diéu kién bién

Thong thuong, khi c6ng trinh ngdm nam sau, dé nghién
clru cac quy luat blen d6i co hoc trong khdi d4 xung quanh
khoang trong ngam ciing nhu phén tich tai bién dia chét -
k¥ thuat, co thé chi khao sat mot vung voi kich thuoce “du

6n”, ddng thoi thay thé 16p dat d4 phia trén bang gia tri ap
luc tac dung tai mat bién trén cua mién nghién ctru.

Dé danh gi4 anh huong cta cach xay dung mé hinh véi
céc diéu kién bién duge chon, md hinh duoc 1ap dé khao
sat khdi da ran ctimg phan 16p, ¢6 16p dat da phu day 30 m,
theo hai so do: khao sat toan bo khéi d4 voi kich thude viing
khao sat 150x60 m, nghia 1a c6 ca 16p hay tang phu; khao
sat ving khdi da dén bién ranh gi6i giira khéi da cing phan
16p va tang phu, tang phi voi mat 6 bang 2.10°kg/m? dugc
thay thé bang ap luc thing dimg, gi4 tri bang 0,6 MPa.

So db tinh va cac két qua so sanh viing phé huy va duong
cong lun sut trén ranh gidi gitra 16p da ran cing va 16p phu
dugc thé hién trén hinh 10.

C6 thé nhan thay, hai mo hinh cho két qua vé ving pha
huy hay bién dang déo trong khdi d4 c6 thé xem 1a gan nhu
nhau, trong khi d6, do lun trén bién trén cua ving khéi da
phan 16p theo so dd ¢o ca tang phu cho gia tri nho hon va
phan bé trén mat déu hon so véi trudng hop thay thé 16p phit
bang ap lyc & bién trén. Piéu nay co thé giai thich 1a cach
tinh & mo hinh sau mang tinh cudng buic vé tai trong (co ché
cting), con ¢ md hinh ¢6 ca Vung dat phu thi trong qua trinh
lan sut, ciing s& co sy phéan bd lai u’ng suat ngay trong tang
phi va trén bién ranh gi6i giira khdi da rén cung va 16p phu,
tao nén phan bd bién dang déu hon.

Dich chuyén léch trén bién duong ham (dudng 10) co
quy luat dinh tinh nhu nhau, nhung d6 dich chuyén tuyét d6i
16n nhat u__c6 chénh léch nhat dinh, cu thé & md hinh c6
ca 16p phtiu  =2,12.10° m va & mo hinh thay thé bang ap
lyc theo phuong thang dung cou  =2,180.10"m, thé hién
trén hinh 11. Ngoai ra, két qua nhan dugc cung cho thay
anh hudng rat rd cua tinh phan 16p va goc cdm cua 16p dén
dich chuyén léch trén bién ctia dudong ham, ciing dong thoi
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Hinh 10. So sanh két qua mé phéng ctia mé hinh c6 16p pha (A)
v6i md hinh thay thé I16p phii bing ap lyc thing ding (B).

FLAC (version 7.00)

Hinh 11. Quy luat dich chuyén trén bién ham cia mé hinh cé
I6p phti (A) va mé hinh thay thé bang ap luc thing diing (B).

1a nguyén nhan gy ap luc léch 1én két cau chdng. Ap luc
1éch thuong 1a mot trong nhitng nguyén nhan chinh gay pha
huy céc két cau chong.

Anh hwéng ciia khodng cich giva dwong ham va mdt
ranh gioi giita khoi da ran cirng voi lop phu

Trong cac mo hinh phan tich cho két qua trén hinh 5 va
6, duong ham duge bd tri cach bé mit ranh gidi gitta khoi da
ran cting phan 16p va ting phu 13 13 m, cho thdy ving pha
hiy xung quanh ham phét trién cho dén ranh gidi nay, nghia
1a viing pha hiy sé& lién thong véi tang phi. Khi tang phu
12 16p da roi (dat), thi voi thoi gian, néu duong ham khong
dugc chdng giir tot, s& co thé xay ra sut 16 dén mat dat, dic
biét 1a khi ¢6 mua, mot yéu td tac dong cua thién nhién, gy
hién twong x6i mon trong 16p dat phu. Hién tugng nay cd
thé xay ra cham theo thoi gian va dan dén céc su cd lun sut
bat ngd, van duge goi 1a cac “hd tur than”.

R rang, khi bd tri dudong ham sau hon, ving pha huy
¢6 thé phat trién 16n hon, do cac thanh phan tng suat c6 thé
16n hon, nhung néu ving pha hiy khong phat trién dén ranh
gidi cua 16p da ran clng va 16p phu, sut 16 dén mat dat s&
khong bi xay ra. Trén hinh 12 cho thdy, ving pha hity, khi
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duong ham dugce bd tri cach ranh gidi gitra khdi da cing va
16p phu mém yéu 1a 43 m. Nghia la d&é phong tranh sut 16
dén mat dt can phan tich vdi cac bai toan bién khac nhau,
dé co thé Iya chon khoang cach hop 1y gitta duong ham va
16p dét phu.

Uisar-dafined Groups
bl ket
'dad phut
'set ket
[than
'cat ket
Plasticily Indicator
* &t yield in shear or vol
¥ elastic, at yield in past
Boundary plot

0

Hinh 12. Viing pha hiy khi dudng ham cach mat ranh giéi gitia
khoi da ran cing va I6p phl 43 m.

Keét luan

Tir cac két qua mo phong voi mé hinh khéi da phan 16p,
c6 cac 16p dugc coi 1a dong nhit 1ién khdi cho thay, thé nim
va trat tu sap xép cua cac 16p da trong khdi da, viéc lya
chon diéu kién bién, lya chon kich thudc cua vung hay mién
nghién ctru ¢6 anh huéng 16n dén két qua phan tich vé su
hinh thanh va quy mo bién ddi cua cac hién tuong co hoc.

Dé co thé co duoc két qua du bao hop 1y, nguoi xay
dung chuong trinh du béo can phai tién hanh cong tic mo
phong vai cac mé hinh tinh ¢6 cac kich thude mién nghién
ctru khac nhau, cac dang diéu kién bién khac nhau, c6 nghia
1a phai tién hanh v&i cac phép thir than trong. Trén co sd d6
mai ¢ thé cho phép co duge nhan dinh tong thé vé dang va
quy mb cua cac ving pha hity trong khéi dat da, mirc d6 lan
sut trén mat dat, cling dugc goi la cac tai bién dia chét - ky
thuat trong khoi dé, khi khdi d4 co cac cdu trac phan 16p,
nhan duoc tir cac tai liéu khao sat thim do dia chét.

Trong truong hop khéi dat da cé 16p pha kha day, cong
trinh ndm sau, bai toan dugc phan tich khong thé cho két
qué dinh luong chinh x4c néu kich thudc ving nghién ctru
qua 16n. Khi do, c6 thé khao sat mién dii 16n dé c6 duoc két
qua dinh tinh can thiét ban dau. Tiép theo, can dua vao két
qua nhan dugc cta bai toan dinh tinh dé giai, phan tich cac
bai toan bién véi kich thude nhé hon. Cac dién kién bién
cho céc bién cua bai toan c6 mién nghién ctu kich thudc
nho duge 1dy tir két qua phan tich trén cac lat cit tuong
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(g tir bai toan bién c6 kich thudc 16n. Puong nhién, néu
¢6 cac may tinh cAu hinh manh va bd nhé 16n ¢6 thé nhan
duoc két qua kha di vé dinh luong cho céac bai toan co mién
nghién ciru du 16n. Mit khac, ciing c6 thé sir dung mé hinh
két hop hay tich hop (hybrid method) giira phuong phap
phan tir bién (BEM-Boundary Element Method) va phuong
phap khac, nhu phuong phap sai phan hiru han (FDM-Finite
Difference Method) ¢ phan mém FLAC 2D, hoic phuong
phap phan tir hitu han (FEM-Finite Element Method).
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Giai phap x4 bun cat bang cira phai giita dong chinh,
ing dung cho cong trinh dip dang vung Tay Bic

Nguyén Chi Thanh®, Nguyén Huy Vwgng, Tran Vin Quang, Vii L& Minh

Vién Thuy cong, Vién Khoa hoc Thuy loi Viét Nam

Ngay nhén bai 20/4/2018; ngay chuyén phén bién 24/4/2018; ngay nhan phan bién 14/6/2018; ngay chip nhan dang 20/6/2018

Tom tit:

Pip dang la loai hinh cong trinh phd bién phuc vu nhu ciu nwéc twéi tiéu va sinh hoat tai viing Ty Bic. Mic du sy
bdi ling bun cat di dwgrc tinh toan trong giai doan thiét ké, nhung do nhiéu nguyén nhin nén vin khéng duwoc giai
quyét hiéu qua, anh hwéng 16n dén sw hoat dong ciia cac cong trinh dap dang, dic biét 1a voi cac dip ding loai vira
va nhé. Trén co sé phan tich cdc ton tai trong cong tac thiét ké va quan Iy cic cong trinh dip dang ving Tay Bic
hién nay, nhém téc gia giéi thiéu so' dd cong nghé ciia giai phap sir dung cira phai xa bun cat & dong chinh, trinh bay
cac bude tinh toan bun cat, tai trong va dé xuit hinh thirc bo tri két ciu.

Tir khéa: boi ling, cira phai, dap ding, Tay Bic.

Chi sb phédn loai: 2.1

Dit van de

Do diéu kién ty nhién cua ving ddi nai phia Bic co dat
canh tac hep, phan tan, mat do song sudi 16n, khe sudi ngén
va dbc, dia hinh bi chia cét, nén dap dang la loai hinh cong
trinh kha phé bién. Theo théng ké cua Vii Binh Hung [1],
loai hinh nay chiém khoang 70+80% tong lugng cong trinh
thuy loi. Mot s6 tinh théng ké duogc nhu Son La co téng
s6 493 cong trinh thuy loi, trong d6 c6 399 cong trinh 1a
dap dang, phai; Yén Bii c6 tong s6 887 cong trinh thuy loi,
trong d6 c6 720 dap dang, phai.

Hién tuong boi ldng cua dap dang khu vuc Tay Béc dang
1a vén d& gay ra rat nhiéu anh huong dén hoat dong ctia cong
trinh, nhat 1 cac dap dang co chiéu cao dap thap (<2 m).
Theo thong ké, co ti hon 80% sé dap dang nho da bi boi
ling, qua trinh bdi ling gy ra su suy giam ning luc cép
nuée cta dap dang. Nhidu noi chidu day tang bdi ling da
vuot ngudng cbng 1ay nude, lam cho cdng khong con hoat
dong duoc, tham chi c¢6 nhitng dap lwong bdi ling di chiém
chd va 1ap day khu vic cong x4 bun cat cua dap. Thyc té boi
lap thuong lwu dép dang dién hinh nhu hinh 1.

Mic du viéc thiét ké va thi cong cc cong trinh da duoc
nghiém thu nhung do cac yéu té khach quan (diéu kién khi
héu thay d6i, canh tac, chit pha ring dau ngudn...) ciing nhu
nguyén nhan cha quan (lya chon tinh toan, dit vi tri cdng
xa bun cat, quan ly van hanh, va khong du tai liéu phuc vu
tinh toan...) din dén hién tuong bdi 1ip dap dang dang xay
ra pho bién hién nay.

"Tac gia lién hé: Email: thanhthuyloi@gmail.com
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Hinh 1. Béi 1ap dau méi dap dang cong trinh.

Dé co thé khic phuc dugc hién tugng boi lép dap dang,
ngoai cac giai phap cong trinh khac, can nghién ctru tinh
toan su dung cong trinh c6 ctra phai x4 bun cat ¢ gitta dong
chinh nham tranh hién twong boi lap dan cira 1ay nudce, lam
cho cong trinh khong phat huy duoc hiéu qua nhu thiét ké
ban dau trong cong tac thiét ké méi cling nhu sira chira nang
cap dap dang.

Co sd khoa hoc

Dic diém dia hinh va dia chit long sudi khu viee Tay
Biic

Dia hinh 1ong sudi khu vyc Tay Bic thuong co dang
chit U, d6 dbc hai bén suon nii rat doc, thuong tir 10+40°,
tham chi c6 khu vuc 50+60°. Do ddc doc long subi 1on thay
doi tir 10-25%, tham chi nhiéu noi dén trén 30%. Chinh vi
d6 déc doc sudi 16n dan dén lugng bun cat tap trung dan vé
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A solution to flush sediment
by penstocks in main stream,
applying for groundwater dams
in the Northwest Vietnam

Chi Thanh Nguyen®, Huy Vuong Nguyen,
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Abstract:

To meet the water demand for the Northwest area,
the groundwater is an effective solution. Even though
the sedimentation has been well considered during
the design process, this issue has not been effectively
solved in reality. It has strong effects on groundwater
dams operation, especially for small and moderate
dams. By analysing the drawbacks of the current
design and management procedure of groundwater
dams, we introduce a new method of using penstocks in
main stream, present the procedures to determine and
calculate the effective load and amount of sediments,
and then propose the structure of penstock system.

Keywords: groundwater dam,
penstock, sedimentation.

Classification number: 2.1

Northwest Vietnam,

dap nhanh.

Céu triic bdi tich 1ong sudi thuong cdu tao bai mot 16p
cat cudi soi phia trén, phia dudi 1a da gbc hodc 1a 16p tan tich
phong hoa tir da géc. Tuy theo déc diém dia hinh, dia mao
va dia chét ting phu, c6 thé phan chia 16p boi tich thanh cac
dang vat liéu bdi tich khac nhau nhu hinh 2.

Cdc ton tai gdy nén boi ling ddp dang hién nay

Mic du céng xa bun cat 1a mot hang muc quan trong cu
thanh nén sy van hanh an toan va hi€u qua cua cong trinh,
nhung hién nay do nhiéu nguyén nhéan khac nhau dan dén
hién tugng céc cong trinh bi boi 1€ip chi sau mot vai nam véan
hanh, khong phat huy hét hiéu qua theo thiét ké. Co thé danh
gia ton tai nay qua cc nguyén nhan chu yéu sau:
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1. Sét pha, cat pha; 2. Cudi soi 1an cat san; 3. Sét pha 1dn dam san; 4. Pa gdc.

Hinh 2. Cac kiéu cau tric bdi tich long sudi dién hinh khu vuc
Tay Bic véi cac do doc i khac nhau.

Ton tai trong cong tdc thiét ké:

e D4i v6i dap cao, nhiéu nha thiét ké c6 quan diém cd
ging giam thiéu cac thiét bi bén trong than ddp va cang
giam bao nhiéu thi cang an toan by nhiéu.

e Mic du viée b tri céng xa bun cat c6 tac dung xa bot
1& va bun cat nhung qua diéu tra khao sat cac dap dang cho
thiy, c6 dén 60% s6 dap khong thiét ké cong xa bun cat.

e Viéc thiét ké cong xa cat khong hop 1y dan dén khi bun
cat 6 vé céng khong phat huy duge hidu qua.

Ton tai trong quan Iy vin hanh:

e Ton tai 16n nhét 13 viéc quan 1y van hanh da phan giao
cho cac dia phuong tu quan 1y, din dén khong c¢6 can bo ky
thuat chuyén trach dam nhan.

e Cong trinh do Nha nudc ddu tu xay dung cho ngudi
dan huong loi, do d6 nguoi dan khong dong tién dé duy tu
bao dudng cong trinh.

Nhiéu dap dang ndm & xa khu déan cu, duong di 1én dau
mdi kho khin, do d6 cong tic van dong nguoi huong loi
di 1én nao vét va vé sinh cong trinh 1a khong thé thuc hién
duoc.

Ton tai trong tinh todn xa bun cat:

Pham vi x6i rtira bun cat (hinh 3) thuong duoc tinh toan
trong mot ving nhét dinh, sau d6 méi thiét ké cng 1y nudc
bb tri trong pham vi x6i rira d6. Pham vi x6i rira duge tinh
theo cong thirc kinh nghiém sau:
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Hwéng dong chay

Pham vi khdi bun cat dwoc xa
Huwdéng dong chay Céng lay nuéc

bap tran

==
San tiéu nang

Hinh 3. Pham vi x6i riia buin cat R.

20
R= + H cot 1
Y g (1

X

Trong cong thtc (1), ching ta thay, pham vi x6i rira bun
cat phu thuge vao Q (luu lugng qua cong xa), H (chleu sau
nuée thuong luu dén day cdng xa cat) va V (van tde cho
phép khong xo6i cua hat bun cat), ¢ (goc ma sat trong cua
bun cat lang dong truée cong). Nhu vay, chi can gia tri H,
V, @ thay doi thi nang luc lam viéc cta cong xa cat sé khong
dam béo nira.

Theo thuyc té dong chay lii thi lugng bun cat thudng ling
dong chu yéu vao giai doan cudi cua dot li. Lic d6 van
toc dong chay giam, lam cho lugng bun cat lang dong va
tréi ndi khong dén duoc vi tri cdng xa ma bdi lap dan phia
thuong luu va xung quanh pham vi x6i rira. Theo thoi gian,
n6 s& lap dy dan ving trude dap dang dan dén cac thong s6
tinh toan ban dau khong con phu hop nita.

Gidi phap nghién ciu

So do cong nghé ciia gidi phdp

Giai phéap ap dung thich hop cho cac dép déng két cél}
bé tong, bé tong cot thép vira va nhd. Bo tri mat bang va bo

tri khong gian cua giai phap dugc minh hoa nhu trong hinh
4vas.

Huéng dong chay

!

Hudng dong xa bun cat

R

Céng x4 cat

Hudng dong chay

Dap tran

" San tiéu nang

Hinh 4. Mit bing giai phap ctia phai x4 bun cat gitita dong chinh.
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Hinh 5. B6 tri khong gian gidi phap clia phai xa bun cat giiia
dong chinh.

Tinh todn lwong bin cdt chdy vé cong trinh

Tinh todn luu luong bun cdt: cho dén nay, Viét Nam
van chua c6 quy dinh hudng dan tinh todn dong chay bun
cat va bdi lang hd chura. Két qua tinh toan thuong sai khac
nhiéu so véi thuc té xay ra trong qua trinh van hanh. Theo
Pham Pinh va Ho Viét Cudng (2014) [2], nguyén nhan sy
sai khac nay 1a do: 1. Viéc tinh toan do thiéu ngudn tai liéu
nén luong bun cat di day dugc lay bang 20+40% lugng bun
cat lo limg; 2. Phuong phéap tinh toan chua xét hét cac yéu
t6 anh hudong dén luong buin cat vao ra va qua trinh bdi ling.
Hién nay, chung ta thuong st dung cac phuong phéap sau dé
xéc dinh luong bun cat bdi lang:

e Tinh toan luu lugng bun cat nhu mot ham cua luc kéo:

P T,— T,
q, =10———ql =—< )
Py =P Toc

trong do: P, P lan luot 1a khoi luwong riéng cia nudc va
ctia bun cat; I1a d6 doc mat nudc; q la Ivu luong don vi trén
mot thuy truc; Ty , Ty lan luot 14 g suat day va ting suat
bun cét lac bat dau chuyén dong.

e Tinh toan luu luong bun cat nhu mot ham cia van tde
dong chay:

q, =n(U2j (%)nl (1-)d(U-U,) (3)

trong do: n, nl - h¢ s6 thuc nghiém; ¢ - h¢ sb rong cua lép
bun cat dy; U, - van téc khong xoi; U - van tdc trung binh
trén mdt thuy truc; h - d sau trung binh ctia mat cat; d -
duong kinh hat.

Khi d >0,5+1,0 mm va % >2*107", luu lugng

bun cat c6 thé tinh toan theo cong thirc Levi (1948) [3]:

U d 0.25
=7.6*%10™" — — “4)
4. =7.6%10 ( rglde(U UO)(hj




Khi % <5%10™, luu luong bun cat duoc tinh theo
cong thie Grixahin:

U

%=QMS&T}KU—MJ Q)

0

e Tinh luu luong bun cat theo quan diém xéac suét: duoc
de xuat boi Einstein (1950) [4]:

2.17

LY 6
o) (6)

q.ﬁ':

trong do: () - xac sudt di chuyén bun cat, theo thuc nghiém
f(p) = "% (¢ - hé s6 6n dinh ctia bun cat).

Tinh todn lwong bin cdt boi lang: cong thirc van chuyén
bun cat tong duge dé xuat bai Engelund va Hansen (1967)
[5], Ackers va White (1973) [6], White va cs (1975) [7], Van
Rijn (1993) [8] chi yéu c6 dang quan hé giita thong s6 van
chuyén bun cit w va thong s6 dong @ nhu sau:

w=r(6) (M

Mot phuong phéap khac don gian va dugc ap dung phd
bién hién nay 1a so sanh thé tich dé tinh toan boi ling. Tur
s6 lidu do dac dia hinh, tién hanh tinh toan chénh léch dung
tich gitra hai 1an do lién tiép, d6 chinh I phan bi bdi hay x6i
trong khoang thoi gian tinh toan:

AV=V,_ -V, (8)

Ngoai ra, luong bun cat bdi ling ciing c6 thé duge xac
dinh dya trén nguyén ly can bang gitra lugng bun cat vao va
ra qua cua phai:

AV=WwW _ -W.__ -W

i €]
vao gilra ra

Tinh toan pham vi va thoi gian xoi rira bun cat

e Pham vi x6i rita (R) dugc tinh theo cong thic thuc
nghiém (1).

e Thoi gian x6i rira bun cat t_chinh la thoi gian can thiét
dé x6i rira hét khéi bun cat lang dong trude cong trong pham
vi x6i rira R tinh theo cong thuc:

. _loow,

10
=70 (10)

trong do p la ham luong bun céat cia dong x6i = 2+8% va
W, 1a thé tich bun cat lang dong trudc cong, Q 1a luu luong
dong nudc.

Tinh todan luu lugng cé'ng xd cat

Cong x4 cat dugc coi nhu mét dang cong hd dé tinh
toan. Kha nang thdo nudc cua cong phu thudc vao chicu
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rong B, dang ngudng, cao trinh ngudng va chénh Iéch myc
nude thuong ha luu. Ngudng cbng thuong cé dang dép tran
dinh rong. Ty thudc vao diéu kién van hanh va téc d6 ling
dong bun cat trude cbng, ¢ thé chia thanh cac dang sau dé
tinh toan:

e Truong hop chiéu day 16p boi ling 16n, dang cao gin
mat dép: tinh theo diéu kién chay ngap, ctra van xa hoan
toan.

O =@,eBh\2g(H,—h)

trong do hl - d0 sdu nudc trén dinh tran; H - chi€u sdu myc

an

nudce trude dap; @, - hé s6 luu tc; B - chiéu rong dinh tran,
g 1a gia tdc trong truong.

<0,5H
tinh toan theo so 6 chay ngap dudi ctra van (hinh 6). Trong

* Truong hop chiéu day 16p boi lang thap (H,; . )’
d6: a - do m¢ cura van; h - d§ sdu mat cat co hep; h” - do
sau lién hi¢p v6i h ; h - d6 sdu myc nude ngdp sau ctra van;

h, - d6 sdu myc nudc ha luu.

o? ]
2
49y y
Ho |H g
0
ho K b

Hinh 6. S¢ db tinh toan chdy ngap.

Neéu h ’<h, va h <h , nu6c chdy tién sat v€ phia ctra van
tao su chay ngap:

0= (prhc,/2g(H0 —hz)

Néu h ”<h, vah>h , nu6c chay sau ctra van la chdy ém:
Q: q)&'th \/zg(HO _hc)

Cadc hinh thirc bo tri két cau cira phai xd bun cdt

(12)

(13)

Theo phuong an truyén thdng, cira phai thuong dwoc
thiét ké thanh mot don nguyén va cé két cau dang thép, bé
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tong cot thép. Chinh vi vy, trong luong cira phai 16n nén
thuong phai st dung may déng mé dé van hanh. Nhu thé
rat kho b tri hang muc cho cong trinh, d6 kin khit trong thi
cong can phai kiém soat nghiém ngit. Do d6 giai phap dé
xudt cta chung t6i nhu sau:

Thiét ké cira phai nhiéu I6p: mdi don nguyén canh phai
s& chia nhau dam nhiém mot phan cao trinh xa khac nhau
va 2 canh phai hoat dong ddc lap nhau; chiéu cao mdi canh
phai nén chon tir 30-50 cm, sao cho dam bao c6 thé van
hanh bang thu cong.

Sur dung cong nghé vat liéu moi trong cong tdc thi cong
ctta phai (dang vat liéu composite): cira phai va khe phai
bfing vat liéu méi c6 vu diém hon so véi cac vat liéu truyén
thong (bé tong va thép) nhu sau:

+ Trong lugng cira phai nho hon, dé nang ha (c6 thé nhac
bang thu cong).

+ Khe phai va cira phai c6 thé ché tao sin trong xudng
nén kiém tra dwoc d6 kin khit giita phai va khe phai, c6 thé
mang dén hién truong lip rap ludn, khong mat thoi gian
cho doi.

+ Chat liéu composite khong bi nuéc gy oxy hoa nhu
Vv6i cira phai bang thép nén tudi tho cong trinh kéo dai hon.

Ctra phai nhiéu 16p c6 thé thiét ké dong md bang co cdu
lat hodc nang ha theo khe phai thang dung (hinh 7).

CHINH DIEN THUGNG LUU

o
[\May diéu khién ning ha
=1

MAT CAT A - A

Miy diéu khién ning ha

PHIA THUONG LUU

PHIA HA LUU

Cd cau ctra phai lat.
CHINH DIEN THUQNG LUU MAT CATA-A

7;1 Moc kéo phai trén Moc kéo phai trén
f —

PHIA THUONG LUU [}

Moc kéo phai dudi

PHIA HA LUU

Co cau ctia phai thing ding.
Hinh 7. Két cau ctia phai.
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Tinh toan tdi trong tac dung lén cira phai

Tai trong tac dung 1én cira phai cong xa bun cat gdm ap
lyc thuy tinh, thiay dong, bun cat, va lyc hut, luc déy, luc
tham & day ctra phai khi dong, md. Ngoai ra, ¢6 lyc ma sat,
luc tac dong cua may dong mo. Tuy vao tinh hinh bun cat
ling dong trudc dap dé bd tri cira phai don hodc cira phai hai
16p nhu trong hinh 8.

T H
hb Py
|/

L 4

Clia phai don.

Cura phai tran

Cua phai dudi

Dap tran

hbz P2

Clia phai hai lép.
Hinh 8. Phan bd 4p Iuc Ién clia phai (clia van) cong xa ct.

e Ap lyc thuy tinh va ap luc bun cat: phan bd nhu trong
hinh 8.

e Lyc hat do chan khong: xuit hién khi dong chay bi
tach roi bén dudi ctra phai va phuong di xuéng lam tang luc
m¢ ctra phai. Thanh phan lyc nay dugc tinh theo cong thuc:

B =p,bl, (14)

trong do: p,, - cuong do ap luc chan khong; b, - bé rong
ctia vat chin nudc tiép xuc voi ngudng; 1 - chidu dai chiu
tai cua vat chin nudc.

e Ap lyc thuy dong (sinh ra khi mé cira phai): cuong do
va dang phan b ap lyc thily dong gan bang ap luc thiy tinh.
Vi khéng c¢6 tai lidu thi nghiém nén lay ap luc thiy dong
bang ap lyuc thity tinh. Luc thiy dong tai day cira phai huéng
lén trén lam tang luc dong ctra phai.

e Ap lyc tham: ap luc nude thdm hudng 1én trén tac dung
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1én mat tiép xtic cua vat chin nudc cira phai voi day cong
duoc xac dinh theo cong thuc:

1

P=27HpI, (15)

trong do: H, - chidu cao cot nudc thuong luu tinh dén day
cua phai; bc, 1 - chiéu dai va chiéu rong cua vat chin nudc;
¥ - trong hI(_yng riéng cua nudc.

bap dang la blen phap cong trinh phd bién tai ving Tay
Bic, dap mg nhu cau st dung nude cia khu vye. Tuy nhién
su boi ling bun cat di lam giam dang ké hiéu qua cua cac
cong trinh dap dang, dac biét l1a vdi cac loai dap vira va
nho. Bai bao dé xuit bién phap bd tri cdng xa bun cat giira
dong chinh dé giai quyét vin dé trén. Nhom tac gia da phan
tich dic diém cong trinh dap dang khu vuc Tay Bic va cac
nguyén nhén ton tai trong van dé thiét ké va van hanh dé dua
ra cac phuong phép tinh toan va két ciu cong trinh hop 1y.

LO1 CAM ON

Nghién ctru ndy thudc ndi dung cua Dé tai doc 1ap cap
quoc gia “Nghién ctru dé xuat va g dung cac gidi phap
khoa hoc, cong nghé phu hop nang cao hiéu qua cac cong
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trinh dap dang ving Tay Bic” mé s6: KHCN-TB.14C/13-18,
do Vién Khoa hoc Thuy lgi Viét Nam chu tri. Cac tac gia xin
tran trong cam on.
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Nghién ciu xay dung mo hinh thong ké
dé toi wu qua trinh agglomerat hoa
ung dung trong hoa tach dong quang urani

Tran Thé Pinh",

Than Van Lién/,

"Vién Cong nghé xa hiém, Vién Nang lwong nguyén tie Viét Nam
2 Truong Dai hoc Bdch khoa Ha Noi

Ngay nhan bai 4/6/2018; ngay chuyén phan bién 6/6/2018; ngay nhan phan bién 9/7/2018; ngay chép nhan dang 16/7/2018

Tom tit:

Hoa tich dong da dwoc ing dung phd bién dé xir 1y cac loai quing ham lwong thap do chi phi diu tw va van hanh
thap. Qua trinh agglomerat hoa théng thuwong dwoc Ap dung nhw mdt giai doan trung gian giira giai doan dip quing
va giai doan tao dong quing trwdc khi tién hanh hoa tich. Céac hat min dwoc gin véi cac hat thé hon hoic tw lién két
v6i nhau thanh cac hat ¢6 kich thwéc 16n hon trong qua trinh agglomerat héa. Nghién ciru nay dwec thwe hién véi
muc tiéu 12 xdy dung dugec mé hinh thong ké qua trinh agglomerat héa rng dung trong hoa tich dong quing urani
ban phong héa ving Pa Lira - Pa Rong nhim ti wu héa giai doan agglomerat. Tir két qua nghién ciru, cic tac gia
di lwa chon dwoc cac thong sé thich hop ¢é anh hwéng dén qua trinh agglomerat héa d6i v6i quiing ban phong héa:
chi phi 20 kg H,SO /tAn quing, ndng d9 H,S0, 250 g/l, d) 4m khoi quiing 8%.

Tir khéa: hoa tach ddng, md hinh théng ké, qua trinh agglomerat.

Chi s6 phin loai: 2.4

Thoi gian diu khi dua phuong phap hoa tach déng vao
van hanh thuong mai, tinh tham cua dung dich hoa tach qua
dbng quing da tro thanh van dé chinh khi quing chira mot
luong dang ké cac hat c6 kich thudc nho. Cac hat c¢6 kich
thudc nho co thé chuyén dong xudng phia dudi ciung voi
dung dich hoa tach hodc c6 thé bit kin céc 15 trong qué trinh
hoa tach dong, tir 46 dan tdi tinh thim khong t6t va 1am cho
hiéu suat hoa tach dong khong cao. Qué trinh agglomerat
dugc ap dung nhu la mot qud trinh trung gian gitra cong
doan nghién va cong doan xép ddng, dé xtr 1y hién tugng
thAm néu trén. Trong qué trinh agglomerat, cac hat nho
duogc tap hop lai voi nhau hodc cac hat nho bam vao céac hat
16n hon qua mét qua trinh xtr Iy dé tao ra cac hat c6 kich
thude 16n hon, dong déu hon, chiu dugc luc nén ép nhung
6 do tham t6t [1-4].

Theo nghién ctru cia Adirek Janwong [4] thi agglomerat
hoa 1a mot trong nhiing giai phap c6 hiéu qua dé nang cao
tinh tham cua khéi quing, ting cudong phan tng hoa tich
xay ra trong phuong phap hoa tich ddng dé xir 1y cac loai
quing nghéo chira ddng, vang hay urani...

Dbi twong nghién ctru cho qué trinh agglomerat chu yéu
1a cac loai quang co cau triic toi xop dé gay tac, qua trinh gia

"Tac gia lién hé: tranthedinh0802@gmail.com
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cong sinh hat min... Qua trinh nay ciing tao ra nhidu khoang
tréng hon trong hat quing sau khi dugc agglomerat hoa, cho
phép tac nhan hoa tach di chuyén dé dang téi timg noi trong
hat quing, trong déng quing [5].

Trong hoa tach déng quing urani, qua trinh agglomerat
hoa gém céac budc sau: quing urani dau tién dugc gia cong
td1 cd hat thich hgp, sau do agglomerat hoéa (phan hat min
hodc toan bo) trong thiét b1 trong quay bang cach bo sung
nudc, tac nhan hoa tach, néu can thiét thi thém chat két dinh.
Quang sau khi agglomerat hoa xong, dugc tao dong va tién
hanh theo phuong phap hoa tach déng [6, 7].

Bai bao trinh bay két qua nghién ctru anh hudng cia cac
yéu té chi phi axit H,SO,, noéng do axit H,SO, va do am
cua khoi quang dén giai doan agglomerat doi voi quang ban
phong hoéa (BPH) va tinh toan phuong trinh hdi quy mé ta
hiéu suét thu hoi urani trong qué trinh hoa tach déng phu
thudc vao cac yéu td trén.

Noi dung nghién ciiu
Déi twgng

Quing urani dang BPH ving Pa Lira - Pa Rong (Quéng
Nam) ¢6 ham lugng urani 13 0,0905% U. Quing dugc lay,
gia cong so bo theo ding quy trinh huéng dan cia IAEA
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in heap leaching of uranium ore
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Abstract:

Heap leaching has been commonly used to treat
low ores due to its low capital and operating costs.
The agglomeration process is generally used as the
intermediate process between crushing and stacking.
Fine particles are attached to the coarser particles or
bonded together to form bigger particles during the
agglomeration. This research was conducted to build a
statistical model of the agglomeration for applications in
heap leaching of semi-weathered uranium ores in Pa Lua
- Pa Rong area, aiming at optimising the agglomeration
stage. Based on the results obtained, we has selected
the suitable parameters which affect the agglomeration
process of semi-weathered ores as follows: consumption
of 20 kg H,SO, per a tonne of uranium ore, concentration
of 250 g H,SO, per litre, ore moisture of 8%.

Keywords: agglomeration process,
statistical model.

Classification number: 2.4

heap leaching,

dén kich thudc thich hop cho qua trinh xir Iy bang phuong
phap hoa tach ddng (xem bang 1).

Bang 1. Ty lé cac cap hat quing nguyén liéu sau khi gia cong.

o CAp hat Ty 1¢ khoi T Cip hat Ty 1¢ khoi
(mm) lugng (%) (mm) lwgng (%)

1 +10 473 4 +1,18-2,36 8,2

2 +5-10 12,8 5 +0,6-1,18 8,0

3 +2,36-5 5,7 6 0,6 18,0

Cong 100

Thiét bi, dung cu

Hé thiét bi agglomerat hoa, may dap ham Hoa Phat (Viét
Nam), may nghién, may tron mau (My). Cac thung chia,
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6ng dan, bom Cole-Parmer (M¥) Model No. 7553-75, may
do pH 540 GLP (WTW) cua Puc, may do thé oxy hoa khu. ..

Qué trinh hoa tach déng quing va kiém ching thuc
nghiém cac thong s6 cong nghé dugc thuc hién trén hé cac
thiét bi dang cot nhya PVC: D_¢6t=0,105 m, H=1,0 m; D_
cot=0,2 m, H=2,0 m.

Phwong phap

- Khao sat qud trinh agglomerat: s6 lugng mdi mé thi
nghiém 13 10 kg quang da dugc gia cong tdi ¢d hat <1 cm
(95%) va 92 g MnO, 85% (4 kg/tan). Quing va chét oxy
hoa MnO, dugc tron deu va cho vao thung quay. Cac thong
s6 khao sat la chi phi axit, nong do axit va do am cua khéi
quang. Khi khdo sat mot yeu t6 thi cac yéu t6 con lai ctia qua
trinh agglomerat dugc co dinh.

- Thuwe nghiém: x\r Iy quing urani di agglomerat bang
phuong phéap hoa tach déng Vi cac thong sb tong chi phi
axit 1a 40 kg H,SO /tan quang, trong d6 chi phi axit cho giai
doan agglomerat chlem khoang 1/2 tong chi phi axit; d6 4am
cua kh01 quang sau khi agglomerat la 8%, hoa tach dbng
duoc tién hanh vei ndng do axit 50 g/l, chi phi MnO, 4 kg/
tan quang, tbc do twdi 30 1/m?/h va khdi lugng quing cho
mot mé hoa tach 1a 10 kg.

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

Hiéu suit thu hdi urani duoc xac dinh theo cong thuce:
H = (m /m)) x 100%.

Trong do: m 1a khdi luwgng urani c6 trong quang dem
hoa tach, m la kh01 lugng urani thu dugc trong dung dich
hoa tach.

£ 2 ~ 2 a~
Ket qua va thao luan

Két qua nghién citu cdc yéu to anh hwong dén qud
trinh agglomerat héa quang urani vang Pa Lira - Pa Rong
bang phwong phap hoa tach dong

Anh hweong ciia chi phi axit ding cho qud trinh
agglomerat hoa dén hiéu suat thu hoi urani bang phwong
phadp hoa tach dong:

Thi nghiém duoc tién hanh nhu sau: can 10 kg quing da
dugc gia cong +46 g MnO, 85% (4 kg/tan) sau do tron déu.
Tién hanh khao sat voi lu’ong axit thay d01 10, 15, 20 kg
H2SO4/tan quang; nong d6 axit 250 g/l; do a am 1a 8%.

Sau khi agglomerat hoa xong toan bo, tién hanh hoa tach
dbng trén cot. Két qua cho thay vai chi phi axit 1a 20 kg/tan
quang (chi dung cho giai doan agglomerat hoa) cho hi¢u
suat thu hoi urani cao 90,58%. Két qua cu thé dugc minh
hoa & hinh 1.
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Theoi gian hoa tach, ngay
Hinh 1. Sy phu thudc hi¢u suat thu hdi vao chi phi axit véi quing
BPH.

Anh huong cua nong do axit dung cho qua trinh
agglomerat héa dén hiéu suat thu hoi urani bang phuong
phap hoa tach dong:

Thi nghiém duoc tién hanh nhu sau: can 10 kg quang
da dugc gia cong + 46 g MnO, 85% (4 kg/tan). Tién hanh
khao sat voi nong do axit thay d6i: 200, 250, 300 g/; chi
phi axit 20 kg/tn quang (cho giai doan agglomerat héa);
do am 1a 8%.

Sau khi agglomerat hoa xong, tién hanh hoa tach déng
trén cot. Két qua cho thdy véi nong do axit 1a 250 g/l cho
hiéu suét thu hdi urani cao nhat (dat 90,58%). Két quacu thé
duoc minh hoa trén hinh 2.
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1 3 5 7 9 11
Thoi gian hoa tach, ngay

Hinh 2. Sy phu thudc hiéu suat thu hdi vao nong d¢ axit véi
qudang BPH.

Anh hwéng cua do am quang dung cho_qua trinh
agglomerat héa dén hiéu suat thu hoi urani bang phwong
phap hoa tach dong:

Muc tiéu cua viée xac dinh do 4m thich hop khi tién
hanh tron khoi quang vai tac nhan két dinh 1a axit sunfuric
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lam cho ¢6 kich c& déng déu hon, khong c6 hién tuong bi
nhido, khéi quing trd nén x6p nham giam thiéu su nén ép
quing trong qué trinh hoa tich dong, lam ting kha ning lién
Kkét gifra cac hat min vdi nhau hodc gitra cac hat min va hat
tho, tang hi€u qua qua trinh hoa tich quang.

Thi nghiém duoc tién hanh nhu sau: can 10 kg quing da
duogc gia cépg +46 ¢ MnO2 85% (4 kg/tan). Tién hanh khé}o
sat voi do am thay doi: 6, 8, 10%; chi phi axit 20 kg/tan
quing (cho giai doan agglomerat hoa); ndng do axit 250 g/1.

Sau khi agglomerat hoa xong toan bg, dem hoa tach
dong trén cdt. Két qua ¢ hinh 3 cho thay, voi dd am cua khoi
quang la 8% cho hi¢u suat thu hdi urani dat 90,58%.
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Thoi gian hoa tach, ngay

Hinh 3. Sy phu thudc hiéu suat thu héi vao do 4m véi quang
BPH.

Uu, nhwoc diém ciia qud trinh hoa tach qudng khi khong
agglomerat hoa va co agglomerat hoa vé ché do cong nghé,
chat lwong dung dich hoa tach:

Chung t6i da tién hanh thi nghiém hoa tach quing urani
theo hai phuong an: khong agglomerat hdéa quang va cé
agglomerat hoa quing bang phuong phép hoa tach déng.
Quy md mdi cot 1a 10 kg/cot quang urani (cot nhwa PVC
¢6 duong kinh 0,105 m va chiéu cao 1,0 m). Ca 2 phuong
an trén déu dugce tién hanh vé co ban nhu nhau, chi c¢6 khac
nhau & chd: dbi voi quing di agglomerat hoa (sau khi tron
véi MnO,) duge tudi déu véi axit H,SO, dic, sau d6 nap
vao cdt va tudi gian doan thém mot lugng dung dich axit
nhét dinh, cubi cting 14 rira quing bang dung dich axit lodng
va thu dung dich chira urani; con déi voi quing khong
agglomerat (sau khi tron véi MnO,) dugc nap vao cot va
th("yi gian doan dung dich axi’t H,SO, lodng qua c{t quang.
K&t qua so sanh cac thong s6 ctia qua trinh dugc trinh bay
o bang 2.



Bang 2. So sanh céc théng s clia qua trinh hoa tach quing khi
khéong agglomerat héa va c6 agglomerat héa bing phuong phap
hoa tach dong.

L A Khéng Co
Cac théng so
agglomerat agglomerat
Kich thudc quing ban dau, mm <10 (95%) <10 (95%)
Tiéu hao axit H,SO,, kg/thn quang 45-50 40,0
Tiéu hao chét 6 xy hoa MnO,, kg/ . .
tan quang
Thoi gian hoa tach, ngay 14 11
Nbng d6 urani trong dung dich hoa
0,7-1,1 0,8-1,4
tach, g/l
Néng d¢ Fe trong dung dich h¢
ong do Fe trong dung dich hoa il o
tach, g/l
Hiéu suat thu hdi urani, % 85,2 90,58

Qua két qua thi nghiém cho thdy, cac thong sb cia quéa
trinh hoa tach quang urani da agglomerat so véi quéang urani
khong agglomerat hoa bang phuong phap hoa tach déng co
vu diém 14 thoi gian, hi¢u suat tang hon, tiéu hao axit thap
hon, khong bj tic dong, han ché bui khi khong tién hanh
nap quing kho truc tiép vao cot va bé; trong khi do chat
luong dung dich sau khi hoa tach khong thay ddi nhidu so
v6i quang khong dugce agglomerat. Tuy nhién, qua trinh nay
cling 1am tang chi phi khi van hanh hé thiét bj agglomerat,
t6n thoi gian chuan bi trude khi tién hanh hoa tach quing.

Xay dung mo hinh thé'ng ké qua trinh agglomerat héa
qudang urani vang Pa Liva - Pa Rong

Bai toan: nghlen ctru hiéu suat thu hoi urani trong qua
trinh hoa tach dbng quang urani BPH phu thudc vao cac yeu
t6: Z, - ndng d¢ axit, g/l; Z, - chi phi axit, kg/tin quing; Z
- do am % trong giai doan agglomerat Két qua mi hoa cac
yéu t6 duogc thé hién ¢ bang 3.

Bang 3. Ma héa cac yéu to trong qua trinh hoa tach dong quing
urani da agglomerat héa.

Cic nhén t6 theo t 1& xich tw nhién Céc nhén t6 trong hé ma héa

Sé thir tw thi
nghidm : g z, %, X, X, X, Y
1 200 20 6 . + - 84,5
2 200 10 6 - - 2 76,4
3 300 10 6 + - . 79,8
4 300 20 6 + + 5 86,2
5 200 10 10 - . + 77,8
6 300 0 10 + - + 80,1
7 200 20 10 - + + 87,9
8 300 20 10+ + + 87,5
Tap i
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Xac dinh phuong trinh hdi quy bac 1 day du mé ta thuc
nghiém, vdi do tin cay P=95%.

Cac budc tién hanh: phuong trinh hdi quy bac mot ba
nhén to day du c6 dang nhu sau: y =b x +b x +b,x +b.x,

+ b12X1X2 + b13X1X3 + b23X2X3 + b123X1X2X3

Dé thuan tién cho viéc tinh toan, ma tran ké hoach hoa
thuc nghiém dugc mo rong thé hién ¢ bang 4.

Bang 4. Két qua tinh toan, ma tran k& hoach héa thuc nghiém.

Stt X, X, X, X, XX, XX, XX, X XX, Y, %
1 1 1 -1 -1 1 1 1 -1 76,4
2 1 1 -1 -1 1 -1 1 1 79.8
3 1 1 1 -1 1 1 -1 1 84,5
4 1 1 1 -1 1 -1 -1 -1 86,2
5 1 1 1 1 1 -1 -1 1 77,8

7 1 -1 1 1 -1 -1 1 -1 87,9

8 1 1 1 1 1 1 1 1 87,5

* Buge 1 - Xdc dinh cac hé s6 hoi quy.
- Xéc dinh c4c hé sO by, b,, b,, by:

M (
SwELT Y e os6 la

Ap dung cong thuc: b, =
phép todn tinh tong ciia cdc gid tri khi gan ddu cot X, vao cot
y twong 1mg theo hang). Lan lugt thay sb vao, ta tinh dugc
cac két qué sau (N=8): b,=82,525; b =0,875; b,=4; b,=0,8.
(N duoc tinh theo cong thirc: N = 2" Trong d6, N la sé
s6 hang ciia phwong trinh hoi quy béc 1 - chinh la s6 thuc
nghiém phai lam; n la sé nhan t6 anh hwéng dén két qua
thuce nghiém, ¢ day n=3).

- Xac dinh cac hé s6b . b b.:

12> 723

N
Mﬂ (tir $6 la phép

Ap dung cong thirc: b

i

todn tinh tong ciia cdc gid tri khi gan ddu cot xx, vao cot y
twong irng theo hang). Lan lugt thay sé vio, ta tlnh dugc cac
két qua sau (N=8): b ,=-0,55; b,,=0,375, b ,=0,4.

- Xac dinh cach¢ so b,

N
) XX X Ve
Ap dung cong thie: b, = Lu=s “jv“ kuu

la phép toan tinh tong cia cdc gid tri khi gdn dau cot XXX,

(tur 56

vdo cot y twong img theo hang). Lan lugt thay sb vao, ta tinh
dugc cac két qua sau (N=8): b ,,=-0,125.
* BuGe 2 - Panh gid tinh ¢é nghia ciia cdc hé sé hoi quy.
Tinh ﬂcé nghia cta cic hé s6 hoi quy dugc kiém dinh theo
tiéu chuan t:
15|

i
t. .- =
i rink

Sh

o1



s Khoa hoc Ky thuat va Céng nghé

. 52 S
Trong do: 521’1'=TD hay: Sbl_=f,—%

Do vy, ta tién hanh cac budc sau:
- Xdc dinh gia tri S thyc hién 3 thi nghiém ldp ¢ tam,
nhan duoc 3 gia tri yl°—85 4;y,"=86,1; y,"=85,0. Ap dung

o
A , =¥ . IS A ’ ‘A - 5
cong thuc: 70 = Lz (v6i m 1a s6 thi nghiém lap &
< u
m

tAm = 3), ta tinh duge ¥°_=85.5.

Tiép theo ap dung cong thuc:
m 0 _ =0 2
52, = Tz Oy w V)
m—1

ta tinh dugc 52,=0,31.

- Xac dinh S, :

Ap dung cong thirc: S, == = ta tinh dugc S,=0,197.
v N

- Xac dinh t.

i tmh |bi|
Theo cong thirc: Ti tinn = 5_1-.-- ta tinh duoc t=418,91;

=2,03; t

> 23

t,=4,44; 1,=20,3; t,=4,06; t ,
0,63.
- Xdac dinh t tra bang:

Véi P=95%,
(2)=4,30.

Nhu vy, t, t,,, t,, vat,. déu nho hon t (f), do d6 cac hé
) bbb, va b123 cling déu bi loai ra khoi phuong trinh
h01 quy. Phu’orng trinh v6i cac hé s6 hdi quy con lai c6 dang:

¥ = 82,525+0,875%x,+4,0%x, +0, 8*x,.

=2,79; t,, =1,90; t, =

f=m-1=3-1=2, tra bang 2 chiéu ta co:

095

* Bude 3 - Pdnh gid tinh phit hop ciia phicong trinh hoi
quy thu dirgc.

Két qua danh gia tinh phul hgp cta phuong trinh hoi quy
duoc trinh bay ¢ bang 5.

Bang 5. Két qua tinh toan tinh phui hgp clia phuong trinh hoi
quy thu dugc.

Stt X, X, X, X, Y, W, (y, 3
1 1 -1 -1 -1 76,4 76,85 0,2025
2 1 1 -1 -1 79,8 78,6 1,44
3 1 -1 1 -1 84,5 84,85 0,1225
4 1 1 1 -1 86,2 86,6 0,16
5 1 -1 -1 1 77,8 78,45 0,4225
6 1 1 -1 1 80,1 80,2 0,01
7 1 -1 1 1 87,9 86,45 2,1025
8 1 1 1 1 87,5 88,2 0,49
voi ¥ : két qua thuc nghiém thtr u tinh theo phuong

trinh hoi quy sau khi da loai bo cac hé s6 khong co nghia;
Y két qua thyc nghiém thir u.

- Xdac dinh S

phit hop

theo phuong trinh:
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7.)°

52 _Zi—:i (}F..L_

V&i N=8, L=4 (56 hé s cia phuong trinh hdi quy ¥ tim

dugc), thay s6 vao ta co 82phﬁ h®:1,2375.
: 2

- X dinh F,,, theo phuong trinh: Frgyy, = =255

Thay sb vao ta duoc F,.,=3.99. 0

- Xac dinh F, bhing

Vo6i P=95%, 0=0,05; f=N-L=8-4=4; f=m-1=3-1=2
tra bang ta xac dinh duogc FO’95(4,2)=19,25.

- Kiém dinh:

Do F, ,=3,99<19,25=F . . nén phuong trinh hoi

o=

quy tim dugc moé ta dung thuc nghiém:
82,525+0,875%x +4,0*x,+0,8%x..

e ~
Két luan

D3 nghién ciru anh hudng cia cac yéu td dén qué trinh
agglomerat quang urani BPH vung Pa Lira - Pa Rong va lwa
chon dugc cac yéu t6 thich hop: chi phi axitH,SO, 20 kg/tin
quang, ndng do axit H,SO,250 g/l, 46 & am kh01 quang 8%.
Két qua nghién ctru cho thay, quang urani dugc agglomerat
cho hiéu suat thu hoi urani cao hon (90,58%) so véi quing
urani chua agglomerat (85,2%).

D3 tim dugc phuong trinh hdi quy mé ta ding thuc
nghiém qua trinh agglomerat hoa bicu dién hi¢u suat thu
hoi urani trong qua trinh hoa tach déng quing urani BPH
phu thudc vao cac yéu té: ndng do axit, chi phi axit va
d6 am khéi quing trong giai doan agglomerat hoa: 3 =
82,525+0,875%x +4,0*x,+0,8%x,.
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Nghién ciru phat trién he¢ thong bao v¢ catot
bang dong dién ngoai chong in mon vé tau bién

Nguyén Ngoc Phong', P6 Chi Linh",
Pham Hong Hanh', Pham Quang Ngén', Pham Xuin Ngoc?

"Viéen Khoa hoc Vit liéu, Vién Han lam KH&CN Viét Nam
*Vién Ky thudt Hai qudn, Quadn ching Hdi qudn

Ngay nhan bai 1/8/2018; ngay chuyén phan bién 7/8/2018; ngay nhan phan bién 10/9/2018; ngay chip nhan dang 14/9/2018

Tom tit:

Gan day, h¢ thong bio vé catdt bang dong dién ngoai (ICCP) sir dung cic andt tro nén Ti phit hdn hop oxit hiém
MMO (mixed metal oxides) di dwoc ng dung rong rii trong bao vé chdng in mon cho vé ciia cic tau bién trong
tai 16n do ¢6 wu diém vé hi¢u qua bio vé ciing nhu tinh kinh té cao. Trong bai bio nay, viéc danh gia tinh chat vat
liéu dién cwe MMO va thiét ké, ché tao, lip dit vAn hanh mét hé théng ICCP da dwoc nghién ciru thwe hién. P
bén ciia cac vt ligu anﬁt MMO da dwgc nghién ciru danh gia bing phwong phép phén cwc dong tinh tai cac mat
do dong dién va cac nong do dung dich khac nhau. Két qua nghién ciru cho thay, h¢ di¢n cue Ti/RulrTiO, phu hop
sir dung trong hé ICCP ¢ mét do dong cao dén 600 A/m? trong moi trlrong nudée bién (3,5% NaCl). Sir dung hé dién
cuwc MMO nay, hé thong ICCP hoan chinh bao gom nguon dién mot chiéu, dién cwc anot tro' va dién cuc so sanh da
dwgc Vién Khoa hoc Vit ligu thiét ké, ché tao va lip dit bao vé chong in mon cho tau Minh Phu 99. S6 li¢u do dac
kiém tra dién thé cho théy, dién thé vé tau Am hon nhiéu so véi gia tri -800 mV (gia tri dién thé bao vé theo cac tidu
chuin bao v¢ catdt). Piéu d6 c6 nghia 1a h¢ thong ICCP di van hanh bao vé chong dn mon cho vo6 tau rit hi¢u qua.

Tir khéa: andt tro phit hdn hop oxit hiém MMO, in mon, bao vé catdt, dién thé bao vé, vé tau.

Chi s6 phdn loai: 2.5

Mé dau thé cua ving bién tau hoat dong va tuy thudc vao loai vat liéu

Viét Nam 1a mot quéc gia c6 dudng bo bidn dai nén nganh andt). Vi vay, chu ky Ién da sua cnfra cua tau dugc kéo dai Vé} s€
cong nghiép van tai bien duoc xdc dinh o vai trd then chot giam chi phi [4-6]. Hinh 1 1a so' d6 nguyén ly cua mot hé thong
trong phét trién kinh té. Clng v6i sy phat trién ctia nganh dong ~ ICCP bao vé chong an mon cho vo tau bien. Hé thong nay bao
tau, cac nghién ctu chong an mon cho vo tau cling da dugce gdm céc bd phan chinh 13 ngudn dién mot chiéu, cac dién cuc
quan tam nhiéu nham nang cao tuoi tho lam vi¢e cla tau cling  anot tro va céc dién cuc so sanh. Khi hé théng ICCP van hanh,
nhu gidm gid thanh van tadi dé tang tinh canh tranh kinh t¢.
Bao vé catdt két hop véi son phi dé chong an mon vo tau bién
¢6 hiéu qua rat cao trong moi truong bién va 1a cong vide bit
budc da dwoc Cuc Pang kiém quy dinh. Thong thuong, c6 hai
phuong phap bao vé catét 1a sir dung andt hy sinh (protecto) va
bang dong dién ngoai. Tur trude dén nay, phuong phép bao vé
vo tau bién thuong duoc st dung andt hy sinh do c6 vu diém
don gian trong lap dat va theo dai [1, 2].

cuc am cua nguon di¢n mot chiéu dugc noi vdi vo tau va cuc

Phuong phap bao vé catot chong an mon vo tau bién bang
dong dién ngoai ICCP méi duoc 4p dung nhiéu trong nhiing
nam gan day do c6 nhiing tién bo vé thiét bi cling nhu vt lidu
anodt tro [3, 4]. Uu diém ndi bat ciia phuong phap nay 1a dién
ép/d(‘)ng dién tai cac dién cuc dugc tu dong dién chinh tuy thudc Hinh 1. Hé théne chéne 3 on d tt dine done dia
vao toc dd an mon/xam thyc cta cac vung bién khac nhau, tao thh e e gng chong an mon cang cator 'ung ong cien

o S e . RS A . ngoai dién hinh: 1. Thiét bi diéu khién trung tam; 2. Nguon dién
ra hiu qua bao vé chong an mon than vo tau toi wu nhat. Tudi mat chiéu DC; 3. Thiét bi ngdn mach gida chan vit va vé tau
tho va thoi gian lam viéc cua cac dién cyc trong hé thong chong  theo co cau tiep xac chéi than; 4. Cac dién cuc anot; 5.Cac dién
an mon dang nay dugc tinh tir 10-30 nam (tuy dieu kién cu  cuc so sanh.

‘Tac gia lién hé: Email: linhdc@ims.vast.ac.vn
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Development of impressed
current cathodic protection
system for corrosion prevention
of ship hull

Ngoc Phong Nguyen', Chi Linh Do",
Hong Hanh Pham!, Quang Ngan Pham!,
Xuan Ngoc Pham?

!Institute of Materials Science,
Vietnam Academy of Science and Technology
’Naval Technical Institute

Received 1 August 2018; accepted 14 September 2018
Abstract:

Recently, impressed current cathodic protection (ICCP)
using mixed metal oxides (MMQO) has been widely
applied for ship hull protection from corrosion in marine
environment because of its high protection efficiency
as well as high economic efficiency. In this paper, the
characterization of MMO electrode materials as well as
the design, fabrication, assembling, and operation of an
ICCP system were reported. Stability of MMO anode
was evaluated by the galvanostatic method at different
current densities and concentrations of NaCl solution.
The results showed that Ti/RulrTiO, electrode system
may be suitable to be used in ICCP system operating
at high current density around 600 A/m? in marine
environment (NaCl 3.5%). Using this electrode system,
a full ICCP system, including an auto control rectifier,
MMO anodes, and reference electrodes was designed,
fabricated and operated by Institute of Materials
Science to protect the hull of ship Minh Phu 99. The
collected data showed that potential of ship hull was
much more negative than -800 mV (protection potential
value according to cathodic protection standards),
which means this ICCP system has operated well for six
months.

Keywords: cathodic protection, corrosion, mixed metallix
oxide (MMO) anode, protection potential, ship hull.

Classification number: 2.5
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duong néi voi dién cuc andt tro. Khi dong dién mot chiéu chay
qua hé théng, vo tau s€ dugc phan cuc catot va khi dat tdi dién
thé bao vé tiéu chuan -800 mV hodc 4m hon, qué trinh in mon
kim loai vo tau hdu nhw khong xay ra [7, 8].

Vit liéu andt 1 mot trong nhimg thanh phan quan trong
nhat trong hé thong thiét bi bao vé catot bang dong dién ngoai.
Tudi tho va thoi gian 1am viée cua cac dién cuc trong hé thong
chdng an mon vo tau duge tinh dén 20 nam (tuy diéu kién cu
thé cta ving bién tau hoat dong va tuy thudc vao loai vt li¢u
andt). Nhimg loai andt da duoc nghién ciru va thuong dung
hién nay Ia platin va titan phu hén hop oxit kim loai MMO.
Trong nhitng ndm gan ddy, ¢ trong nudc da trién khai nghién
ctru dién cyc andt tro MMO cho cong nghiép dién phén, con
d6i véi bao vé catot chéng dn mon cho vo tau bién chua dugc
quan tam nghién ctu ap dung [5, 9, 10].

Trong bai bao nay, nghién ciru phat trién mot hé thong
ICCP béo vé chng an mon cho vo tau bién s& duoc gidi thidu.
Cac nghién ctru ché tao va danh gia tinh chit cia cac andt tro
MMO duoc dé cap. Thiét ké, 1ap dat va van hanh hé théng
ICCP cho tau Minh Phu 99 c6 tai trong khoang 5.000 tan ciing
s€ dugc trinh bay.

Thuc nghiém
Ché tao dién cwe anét tro MMO

Andt tro hdn hop oxit MMO nén Ti dugc ché tao bé‘mg
phuong phép phan huy nhiét. Dung dich phu 1én bé mit titan
dé tao 16p phu 6xit duoc chudn bi tir cac mudi kim loai: clorua
rutheni RuCl,.xH,0, clorua iridi IrCl,.xH,0 va clorua titan
TiCl,. Ngoai ra con dung mot s6 hoa chat khac trong qua trinh
ché tao andt nhu butanol, HCI... Thanh phan dung dich phu va
quy trinh tao 16p phu oxit theo tai liéu [8]. Cac dién cuc anot Ti/
[rRuTiO, da dugc nghién ctru danh gia tinh chit bang phuong
phép phan cuc dong tinh tir thiét bi Model 2273 potentiostat/
galvanostat ¢ cac mat do dong anot khac nhau tir 200 dén 800
A/m?va trong dung dich NaCl co6 n6ng do tir 0,2 dén 3,5%.

Ché tgo hé thong ICCP

Mot hé théng ICCP hoan chinh bao gdm mét ngudn dién
mdt chidu, cac andt tro va cac dién cuc so sanh da duoc thiét ké
ché tao tai Vién Khoa hoc Vat liéu. Ngu@)n dién mot chiéu ché
tao co cac thong s6 dién 24 V - 30 A ¢6 hé théng tur d@)ng didu
chinh dién ap va tich hop hé thdng luu trit sb liéu tw dong. Cac
dién cyc anot tro c6 dang hinh tron véi duong kinh 20 cm. Lop
phu oxit IrRuTiO, dugc ché tao c6 chiéu day dam bao cho dién
cuc lam viéc voi tu01 tho 20 nam. Céc dién cuc andt dugce lap
dat trong vo thép va duoc chong tham nudc bing cac gioing
cAu cao su. Mt ngoai cua bg dién cuc dugc bao v¢ tic dong co
hoc béng mdt tim nhwa HDPE ¢ dd bén co hoc cao. Vi thiét
ké tuong tu, dién cuc so sanh kém da dugc ché tao str dung lam
dién cyc so sanh trong hé théng ICCP. Hé théng ICCP duoc lép
dat bao v€ cho tau hang Minh Phu 99 c6 tai trong hang khoang
5.000 tan dugc dong méi va ha thiy vao thang 10/2017.
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Dic trung tinh chit ciia dién cwe anot tro MMO
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Hinh 2. Pién th& ciia anét Ti/Ir0,/Ru0,IrO,TiO, trong dung dich
3,5% NaCl ¢ cac mat d¢ dong khéac nhau.

Hinh 2 cho biét anh huéng ciia mat o dong phén cuc dén
dién thé cua anot Ti/IrO /RuO,IrO, TiO, trong dung dich 3,5%
NaCl. ién thé phan cuc cua anot tang kh1 mat do dong phan
cyc tang. Sau khoang 8 thang thir nghiém, dién thé phan cuc
van 6n dinh ké ca voi mat do dong cao 800 A/m? chimg to céc
andt déu co do bén dién hoa cao, co thé 1 g dung trong bao vé
catot bang dong dién ngoai trong nudc bién.

Két qua trén hinh 3 1a anh huong cua nong do NaCl dén
dién thé cua cac anot khi phan cuc ¢ mat do dong 600 A/m?.
Nong d6 NaCl cang thap thi do phén cuc cua andt cang cao.
Anot T1/IrO ,/RuO,-TiO khong bén dién hoa ké ca trong dung
dich c6 nong do NaCl cao dén 2%, sau mot thm gian ngan thu
nghiém dién thé andt da ting cao, thoi gian sdng clia andt giam
theo n6ng d6 NaCl. Trong khi do, dién thé cua anot Ti/IrO,/
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Hinh 3. Dién thé theo thdi gian clia cic anét trong dung dich (A)
0,2% NaCl; (B) 0,5% NaCl; (C) 0,8% NaCl va (D) 3,5% NaCl
mat do dong phan cuc i=600 A/m?.
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RuO,Ir0,TiO, van 6n dinh sau 120 ngay thir nghiém & cac dung
dich tren 0, 5% NaCl. Sy ¢6 mat cua IrO, da lam tang d6 bén
cta 16p ph MMO. Nhu vay, qua thir nghlem d4nh gia tinh chét
cic dién cuc MMO, dién cuc andt tro Ti/IrO,/RuO,IrO, TiO, la
phu hop nhat va duoc lya chon trong tmg dung bao \ catot
bang dong dién ngoai ICCP ¢ mat do dong cao dén 600 A/m?
trong mdi trudng nude bién (3,5% NaCl).

Thiét ké, ché tago va ldp dit vin hanh hé théng ICCP bio
vé chéng in mon vé tau bién

Mot hé théng ICCP hoan chinh dugc nghién ctu thiét ké
bao vé chéng an mon cho tau hang Minh Phii 99 ¢6 tai trong
khoang 5.000 tan. Theo thiét ké, dién tich can bao vé cta vo
tau thay ddi trong khodng 1.722 dén 2.580 m?phu thudc vao tai
trong hang chét trén tau.

Trong hé théng bao vé catdt ICCP, dién ap bao vé cia vo
tau can ludn duy tri am hon -800 mV dé dam bao cho cong
trinh khong bi an mon. Theo tidu chuan vé bao vé catot, mat
do dong dién bao vé cho cong trinh thép co st dung 16p son
phtt lam viéc trong moi truong bién khoang 3 mA/m? trong giai
doan dau van hanh cong trinh. Theo thoi gian 1am viéc, 16p son
pht bi hu hai dan nén sau 5 ndm mét do dong dién bao v¢ co
thé tang 1én dén 6 mA/m2. Do d6, dé bao vé giai doan diu cho
vo tau Minh Pht 99, dong dién bao vé thay doi trong khoang:

I =0,003x1.722 = 5,166 (4)
= 0,003x2.580 = 7,740 (4)

Gia tri dong dién bao vé thay dbi la do sy thay ddi cua ving
mén nude vo tau khi tai hang thay doi va sé thay doi theo thoi
gian khi 16p son vo tau bi hong dan. Trén co s gia tri dong dién
bao vé tinh toan dugc, mot h¢ ICCP da dugc nghién cuu phat
trién bao vé chdng an mon cho tau Minh Phu 99. Hé thong nay
bao gém nguén dién mot chiéu, cac dién cuc andt tro va cac
dién cuc so sanh.

val
max

Thiét ké ché tao nguén dién ty dong on dinh dién thé: do tau
van tai chay ca duong song va duong bién c6 moi truong nude
thay doi tor nudc ngot sang nudc man nén dé co6 thé cung cap

2)

Chinh luu
cong sudit

- 1 @
220VAC

Bién 4p
lwe

3)
Bj diéu
khién
trung tim

fI

@)
DC én ap

Hinh 4. So do khdi ctia ngudn dién mot chiéu cong suat 24 V - 30 A
trong hé théng ICCP.
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du dong dién bao vé vo tau, ngudn dién mot chiéu 24 V - 30 A
da dugc nghién ctru ché tao va dong dién s& duoc tw dong diéu
chinh theo dién thé so sanh dé phu hop mg dung trong bao vé
chdng an mon. Hinh 4 13 so d6 khéi cua bo ngudn véi cac khdi
chtic nang.

Trong cac khdi chtrc niang thi bd phan diéu khién trung tim
c6 nhi¢ém vy quan trong nhit. Bo phan nay co vai tro didu khién
hoat dong cua toan by h¢ thiét bi. Chirc nang quan trong nhét
ctia no 1a didu khién dién ap ngudn sao cho dién ap cua dién
cuc so sanh so v6i catot phai bang dién ap dit trude. Ngoai ra
1n6 con ¢6 vai trd do va luu tri s liéu, hién thi cac thong s trén
man hinh LCD va man hinh LED. Hinh 5 13 so d6 nguyén Iy
van hanh cua bo diéu khién trung tm sir dung chip diéu khién
Atmega 128.

DAC, ADC

[
_ iy —
’m’—>

K——>| oatatoggerirc

Hinh 5. So dd nguyén ly van hanh ctia by diéu khién trung tam st
dung chip diéu khién Atmega 128.

Xung didu khién Thyristor

Vi cac co s nguyén 1y trén, chung t6i da thiét ké va ché
tao bd ngudn dién c6 cac thong s0 ky thuét nhu sau: dong t6i da
30 A va dién ap ti da 24 V, sai s giira gia tri dién 4p so sanh
dat trude va dién ap so sanh khdng ché duoc 1a £20 mV.

Bén canh kha ning diéu khién tu dong, hé thong nguon
ciing d4 dugc nghién ctu tich hop phan mém luu trir dir liéu
va két ndi may tinh. Theo d6 s6 lidu dugc luu trir theo 2 kénh
bao gom gid tri dién thé va thoi gian do. Thiét bj duoc két ndi
v6i mdy tinh qua cong COM hogc USB dé xuét dit liéu boi mot
phan mém chay trén mdy tinh. Chung t61 da hoan thién viéc
xay dung phan mém may tinh dugc viét bang chuong trinh
Visual Basic dé két ndi cac bd phan cia hé thong bao vé voi
giao dién nhu hinh 6. Chuong trinh phan mém c6 kha ning dat
cac thong s6 dién thé bao vé va thoi gian ghi s6 liéu. Ung dung
nay rat dé s dung, chay tich hop trén cc nén tang win cao

PHAN MEM THU THAP VA LUU TRU s& LIEU

14712/ 2015 T T .
SoTT | Gio Phut | Ngay/Thang/Nam | Ussi (mv) | Uss2(mv) | Ussagmv) | Ussamv) |

Luu 36 ligu
© 4ngdy luu matién

© 8 ngly luu mat 1dn
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Hinh 6. Giao dién chuong trinh luu trif s6 liéu.
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cap va dic biét c6 thé nang cap phu hop theo yéu cau sir dung.

Thiét ké va ché tao cdc dién cuc andt tro va cdc dién cuc
so sanh: vt lidu dién cyc nén Ti phu hon hop oxit kim loai
[rRuTiO, c6 do bén cao da dugc lya chon sir dung trong hé
thong ICCP cua tau Minh Phu 99. Céac dién cuc andt tro co
dang hinh tron véi duong kinh 20 cm va mat do dong thiét ké
1a 600 A/m?. Lop phu oxit IrRuTiO, dugc ché tao c6 chiéu day
dam bao cho dién cuc 1am viée voi tudi tho 20 nam. Céc dién
cyc andt dugc lap dat trong vo thép va dugc chdng tham nudc
bang céc giodng cau cao su. Mt ngoai cua bo dién cyc duge
pht boi mot tam nhua HDPE ¢6 d6 bén co hoc cao. Vi thiét
ké tuong ty, dién cuc so sanh kém da duoc ché tao su dung lam
dién cuc so sanh trong hé thong ICCP. Chi tiét ciu tao cua cac
loai dién cuc nay dugc trinh bay trén cac hinh 7 va 8.

Hinh 7. Hinh anh dién cyc an6t Hinh 8. Hinh anh dién cuc
tro Ti/IrRuTiO, ch& tao cho hé so sanh Zn ché tao cho hé
thong ICCP. théng ICCP.

Lap dat hé théng ICCP trén tau Minh Phii 99: so d6 hé
théng ICCP lép dat van hanh trén tau Minh Phu 99 dugc trinh
bay trén hinh 9. Hé thong nay bao gdm mot ngudn dién, 4 dién
cuc andt tro va 2 dién cuc so sanh. Bén bd dién cuc andt tro
dwoc lap dit ddi ximg gan dau tau va gan dudi tau dé dam bao
phan bd dong dién bao vé déu khap vo tau. Trong khi d6, 2 dién
cuc so sanh Zn duoc lép & miii tau dé theo ddi dugc dién thé

AZ ﬂ.'l Ss1
T Kich thunc clly Didry dilln duan oo I
ddlin Amct phay thudc &6 kil 2 1 1.5 mm
i did ol dily
1 x 5 mm
(30&; 75 m) p—
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L
Ad e 4 &
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A" Tsep
Biin cyre Andit 1
Bién curc Andd 3 Bién cuc 5o sdnh
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Mgulin ditn DC
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& 4 | [=] )
R £ & ) R B
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! nh
Tidp dit tryc chén vit Hin circ 5o san

Bién cye Andd 4 Bign cyc Andt 2

Hinh 9. So d6 thiét k& hé théng ICCP clia tau Minh Phii 99.



bao vé cho ca hé thong. Cac qua trinh lip dit hé thong ICCP
duoc minh hoa trén cac hinh 10 va 11.

Hinh 10. Lip dat Hinh 11. Lip dit tim chan dién bing
dién cuc andt trg vat liéu composit quanh anét.

trén than tau Minh

Phd 99.

Po dac danh gid va kiém tra hé thong ICCP: dé theo doi
kha nang bao vé cuia hé théng ICCP, dién thé cia vo tau duge do
kiém tra tai 9 vi tri quanh tau nhu so dd trén hinh 12. Dia diém
khao sat dugc thyc hién tai viing bién Cam Pha noi tau Minh
Pha vén chuyén than v6i mén nude 7 m vao ngay 10/11/2017.
Bang 1 biéu dién anh huong cua dong dién bao vé dén gid tri
dién thé bao vé ctia vo tau. Nhin chung, khi tang dong dién,
dién thé vo tau cling am hon va déu dat dwoc trén tiéu chun
bao vé 1a am hon -800 mV; Ag/AgCl. Dya trén cac két qua da
khao sat, ché do van hanh cua thiét bi ngué)n dugc lya chon 1a
dién ap mot chiéu ¢6 dinh tai gia tri 3,3 V va dong dién tuong
ung khoang 2,8-3,0 A.

] L] Le]

[=]

Xi L=

=] L]
Hinh 12. So dd cac vi tri do kiém tra dién thé& clia vo tau.

Bang 1. Pién thé clia v6 tau tai cac gia tri dong dién bdo vé khac
nhau.

Dién thé vé tau (mV; Ag/AgCl)

1(A)
Vi V2 V3 Z1 4 V6 V7 14 V9

1 947 -975 -996 -996 -996 -994 91 971 -948

18 962 -984 -1.005  -1.008  -1.003  -1.006  -1.011 997 -967
24 980 -993 1012 1016 -1017  -1.014  -1.019  -1.010 972
27 9% -1.004  -1.021  -1.024  -1025  -1.030  -1.027  -1.020 977
34 -1008  -1015  -1.029  -1.032  -1.034  -1.039  -LO38  -1.031  -988
4 -1018  -1.030  -1.043  -1.048  -1.045  -1.05S1 -1.0S3 -LO49 992
48  -1030 -1.042  -1.057  -1060  -1.0SI  -1.062  -1.065  -1.064 1011

Bang 2 14 céc gi4 trj dién thé vo tau dwoc luu trit trong sudt
qua trinh van hanh cua tau Minh Pha 99 tir ngay 14/1/2018 dén
15/5/2018. Cac gia tri dién thé do dwoc déu cao hon nhiéu so
voi dién thé bao vé theo tiéu chuan (-800 mV; Ag/AgCl). Dicu
nay di thé hién rang hé théng ICCP d van hanh bao vé chong
an mon cho vo tau rt hiéu qua.
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Bang 2. Céc gia tri do dién thé vé tau Minh Phd 99 luu trif trong
qua trinh van hanh.

Giv: phit  Ngay/thang/nim 51 Lz it Wit
(mV;Zn) (mV;Zn) (mV;Ag/AgCl) (mV;Ag/AgCl)

9:46 15/05/2018 101 103 -949 -947

9:46 30/04/2018 101 135 -949 915

9:46 24/04/2018 101 133 -949 917

11:12 31/03/2018 133 131 -917 -919

8:00 27/02/2018 92 90 -958 -960

8:39 14/01/2018 45 45 -1.005 -1.005
Két luan

1) B nghién ciru anh huong cua mat do dong dién va ndng
do dung dich NaCl dén do bén cua andt tro hdn hop oxit kim
loai quy hiérp MMO. bién cuc an{)t tro Ti/IrO,/Ru0,IrO, TiO,
phu hop nhat cho bdo v¢ catdt bang dong di¢n ngoai ¢ mat
d6 dong cao dén 600 A/m? trong moi truong nude bién (3,5%
NacCl).

2) Mot hé thong bao vé catdt bang dong dién ngoai ICCP
hoan chinh bao g@)m: mot nguén dién mot chiéu tyu dong didu
khién 30 V - 25 A tich hop hé thong lwu trit s6 lidu, 04 dién cuc
andt tro MMO va 02 dién cuc so sanh Zn di dugc thiét ké, ché
tao va lap dit bao vé vo tau Minh Phu 99. Cac s ligu do dac
cho théy hé théng d3 van hanh bao vé tot cho vo tau sau khoang
ntra ndm hoat dong.

L1 CAM ON

Bai b4do nay dwoc hoan thanh véi sy hd tro kinh phi
cta dé tai VAST.NDP.02/14-15. Cac tac gia xin tran trong cam
on.
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Toi wu hoa thanh phan méi trwong 1én men
chung Bacillus subtillis DB104 thu nhan peptide
khang khuén tai to hop biing phwong phap d4p img bé mit

Tran Qudc TuAn", Pinh Thi Lan Anh', Lé Thi Thay Ai%, Pinh Minh Hiép?

"Truong Dai hoc Khoa hoc ty nhién, Pai hoc Quéc gia TP Ho6 Chi Minh
’Ban Quan ly Khu Néng nghiép Cong nghé cao TP Ho Chi Minh

Ngay nhén bai 7/8/2018; ngay giri phan bién 10/8/2018; ngay nhan phan bién 17/9/2018; ngay chap nhan ding 21/9/2018

Tom tit:

Trong nhirng nim gin day, nhiéu loai peptide khiang khuin (AMPs) di dwgc tim thiy trong cdc sinh vat khac nhau
va rat da dang, bao gdm ca dong vat luong cw, ddng vat c6 vii, thue vit va prokaryote. Hoat dong khang khuin caa
cac peptide hiéu qua trén nhidu vi khuin Gram im va Gram dwong. Bén canh cic peptide tu nhién, nhiéu AMPs
tong hop di dwoc nghién ciru va thu nhin. Cac peptide ¢é hoat tinh khang khuén la do sy tac dong ciia peptide 1am
bién ddi ciu tric tw nhién ciia mang vi khuén, vi viy peptide khang khuén van c¢6 hoat tinh trén mét s vi khuén da
khang thudc. Nghién ciru nay tip trung toi wu héa thanh phin méi treong nudi cidy nham thu nhén peptide khing
Kkhuén tir chiing Bacillus subtillis DB104 tai t hop. Trong mdt mdi truomg thich hop, cic thanh phin nay dugc sang
loc lai véi cac yéu t6 anh hwéng dén hoat tinh khang Khuén cua peptlde bimg thiét ké thi nghiém Plackett-Burman.
Trong cac yeu t6 khao sat, pepton, K. HPO, va ri duong la ba yeu td tac dong nhiéu nhit (p<0,05). Thi nghiém dwgc
thiét ké theo phuwong phap dap ung be mat (Response surface methodology-RSM). Két qua nhian dwgc moi treong
thich hop cho qua trinh sinh tong hop peptlde gom 12,4 g/l pepton, 5,1 g/l K,HPO,, 8 g/l ri duo’ng Thoi gian 1én
men sau 36 gio' cho hoat tinh khang khuén cao nhit 1.600 AU/ml, cao hon tr1r0’c khl t0i wu 2,5 1an (640 AU/ml),
chiém 60%.

Tir khéa: Bacillus subtillis, dap vng bé mit, peptide ti t6 hop, thanh phian méi trudng, téi wu hoa.
Chi 56 phin logi: 2.8

gén va chén vao mang doi ciia té bao vi khuan hinh thanh cac
16 trén mang va tidu diét vi khuan [7]. Gen mé hoa cho mot sb
cecropin dugc thiét ké va tong hop da cho thay higu qua khang
bénh ¢ dong vét va thuc vat do vi khuin giy nén [5]. Cecropin
¢6 chu trac bac hai dang X0dn a, mang di¢n tich duong manh,
ludng cuc, gdm 35-50 amino acid, khoi lvong phén tir khoang
4,1 kDa. Trong nghién ctu trude d6 co lién quan, ching toi sur
dung k¥ thuat gen tao ching B. subtilis DB104 c6 kha nang
biéu hién peptide cecropin B trong giai doan tao bao tir. Peptide
cecropin B s€ dugc phién ma trong giai doan mudn cua sy hinh
thanh bao tir nho' hoat dong cua promoter P va duoc giai
phong ra ngoai méi truong khi té bao me ly g1a1 phong thich
bao tur. Trong nghién ciru nay, ching t6i tap trung khao sat toi
wu héa mdi truong nudi cdy cho thu nhan peptide cao nht.

Gioi thiéu

Hién nay, cac peptide khang khuén (antimicrobial peptide
- AMPs) dugc coi nhu nguon “khéng sinh tw nhién” cua sinh
vat da dugc phat hién ¢ nhiéu loai sinh vat khac nhau. Chung
dang dugc cic nha khoa hoc quan tdm nghién clru, mang mot
¥ nghia 16n khi hién trang khang thudc khang sinh cta cac vi
sinh vét gdy bénh trén nguoi va dong vat ngay cang nhiéu. Cac
peptide c6 hoat tinh khang khuén c6 ngudn gbc kha da dang, tir
con trung, glap xac, dong vat ¢ vl tdi vi sinh vat [1-3]. Peptide
khang khuan thuong gdm 12-50 amino acid. Hoat dong khang
khuédn cia céc peptide kha da dang va hiéu qua trén nhiéu vi
khudn Gram am va Gram duong, ndm méc, virus va mot so
ky sinh tring. Bén canh cac peptide ty nhién, nhiéu peptide
khang khuan tong hop da dugc nghién ciru va thu nhan. Thudc

nhom peptide nay, cecropin da dugc phéan 1ap dau tién tir nhong
buém tim Hyalophora cecropia bi lay nhiém vi khuan. Boman
va dong tac gia (1994) da phan lap dugc ba nhém cecropin A, B
va D. Trong d6 cecropin B ¢ hoat tinh khang khuan manh, tac
dong 1én ca vi khuan Gram am va Gram duong [4-6]. Cau tric
xodn o, mang dién tich duong, kich thudc nho nén cho phép

"Tac gia lién hé: Email: trqtuan@hcmus.edu.vn
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Phuong phap t6i wu héa truyén thong thuc hién viée i uu
timg nhén t (one-factor-at-a-time) don gian, dé thuc hién va
nhiing tac dong cua cac thanh phan c6 thé dugc nhan thiy trén
dd thi ma khong cin phai phén tich thong ké. Tuy nhién, mo
hinh nay thuong xuyén thét bai trong viéc xac dinh vi tri tai khu
vue dap img t6i uu vi nhitng tic dong chung ciia cac yéu td trén



Optimisation of medium
composition for recombinant
antibacterial peptide production
from Bacillus subtillis DB104

by using response surface methodology

Quoc Tuan Tran', Thi Lan Anh Dinh',
Thi Thuy Ai Le?, Minh Hiep Dinh?

!University of Sciences, National University of Ho Chi Minh City
2Agricultural Hi-Tech Park of Ho Chi Minh City

Received 7 August 2018: accepted: 21 September 2018
Abstract:

Antimicrobial peptides (AMPs) were described as having
a broad spectrum of antibacterial activity against both
Gram-positive and Gram-negative bacteria, but lacking
the ability to lyse eukaryotic cells. Some peptides which
exhibit antimicrobial activity derive from quite diverse
sources, such as insects, crustaceans, and mammals. In
this study, we optimised the medium composition for
the production of recombinant antibacterial peptides
from Bacillus subtillis DB104. The medium composition
was selected in order to make the base for screening
factors affecting the peptide activity by Plackett-
Burman experiments. Among factors surveyed, pepton,
K,HPO,, and molasses were considered significantly
(p<0.05). These factors were subsequently optimised
using the response surface methodology (RSM). The
obtained results showed the appropriate medium for
the biosynthesis of peptides included 12.4 g/l pepton,
5.1 g/l K,HPO,, and 8 g/l molasses. After 36 hours of
fermentation, the peptide activity reached the highest
level of 1,600 AU/ml, 2.5 times higher than that of the
pre-optimized one (640 AU/ml).

Keywords: Bacillus subtilis, medium composition,
optimisation, recombinant peptide, response surface
methodology.

Classification number: 2.8
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bé mat dap ung khong thiy dugce, didu nay co y nghia khi 1én
men & quy mo 1on [7].

Thiét ké th1 nghiém thong ké cung cap mot cach tlep can
hiéu qua dé t6i wu hoa. Phuong phap nay t6i uu nhleu hon mot
yéu t6 ¢ hai hay nhiéu mirc d6 khac nhau va bao gdm nhiéu
thiét ké nhu thiét ké cac yéu t6 day du (full factorial design),
thiét ké Box-Behnken (Box-Behnken design-BBD). Phuong
phép bé mit dap g la mot ky thudt mo hinh thuc nghiém
duoc sir dung dé danh gia mbi quan hé giira mot tap hop cua
cac yéu to thir nghiém kiém soat. Dua trén ket qua kiém tra
bién, md hinh kiém tra cac bién thir nghiém can thiét cho tong
hop peptide toi wu bang cach sir dung thiét ké Box-Behnken va
phuong phap bé mit dap g [8].

Vi viée su dung thong ké trong thiét ké thi nghiém dugc
thyc hién véi cac yéu t6 dugc chon nham tim ra moi truong t01
uu cho thu nhéan peptide dat ning sudt cao nhat 1a hudng tiép
can cta nghién ctu nay.

Vat liéu va phuong phap nghién ciu
Chiing vi sinh vt

Chung vi khuan Bacillus subtilis DB104 [his, nprR2,

nprE18, Aapr43] (Dai hoc Bayreuth, Buc) dugc chén Cassette

 scecp O DO gEN, biéu hién gen ma hoa cecropin B (B. subtilis
DB104 amyE:PcotB-cecB).

Ching vi khudn khao sat khéng khudn: Edwardsiella
ictalury do Vién Nghién ctru nu6i trong thuy san II (TP HO Chi
Minh) cung cap.

Xdc dinh hogt tinh khdng khudn

Tir moi trudng thich hop, cdy vi khuan (d3 dwoc tang sinh
tir 12-16 gid) vao cac moi truong khao sat vai ty 18 nap gidng
1% va nuéi trong diéu kién lic & 37°C vai toe d6 lic 200 vong/
phat. Thu canh trudng nudi cdy sau 24 gio. Ly tm 15.000
vong/phut ¢ nhiét do phong thu dich dé loai té bao. Kiém tra
hoat tinh khang khuan cta mau dich thu duoc trén vi khudn
Edwardsiella ictalury bang phuong phép xac dinh hoat tinh
khang khuén. Hoat tinh khang khuén (AU/ml) duogc xac dinh
theo phuong phap pha loang hai lan tuan ty (Schilliner va Rest,
2003): hoat tinh khang khuan duoc tinh theo cong thirc AU/ml
= DFi x (1/V), AU: don vi hoat tinh; DFi: d pha loang cao
nhét co vong ¢ ché [9].

Dién di polyacrylamide va phén tich hogt tinh trén gel

bién di protein SDS-PAGE duogc thuc hién trén gel 12,5%
polyacrylamide va 4% gel gom theo phuong phap dugc mo ta
boi Leammli (1970) [10].

Pé thir nghiém hoat tinh khang khuan, tién hanh dién di
tuong tuw SDS-PAGE, tuy nhién mau khong qua budc xir ly
nhiét. Sau khi chay dién di xong, cit phan gel chira peptide
ngam trong dung dich Triton-X100 2,5% dé loai SDS, sau do
rira lai bang dung dich dém Tris-HCI pH 7,0. Tién hanh ap gel
1én dia thach chtra méi trudng cao thit peptone da trai vi khuan



s Khoa hoc Ky thuat va Céng nghé

Edwardsiella ictalyry. U 30°C trong 24 gid. Quan sat ving vo
khuan.

Toi wu héa va thiét ké thi nghi¢m

Sang loc yéu té 6 y nghia bang thiét ké Plackett-Burman:
tir két qua nghién ctru trude d6 c6 lién quan moi truong duoc
chon ¢6 thanh phan gdm: 10 g/l glucose, 1,7 g/l ammonium
citrate, 11,13 g/l peptone, 7,2 g/l ri duong, 1uM FeSO,.7H,0,
0,38 g/l MgSO,.7H,0, 4,58 g/l K,HPO,, 0,01 g/1 CaCl dugce
sir dung thiét ke Plackett—Burman nham sang loc cac yeu t6
c6 anh huong dén hoat tinh khang khuan cia peptide [7]. Cac
yéu t6 duoc chon cho nghién ctru nay 14 ri glucose, peptone,
MgSO,, K,HPO,, ri duong, CaCl,, MnCl,, amonium citrate va
FeSO, duoc het ké trong bang 1 Thiét ke ma tran Plackett-
Burman duoc trinh bay trong bang 2. Két qua nghién ctru dwoc

phan tich bang chuong trinh “Design Expert® 7.0” Stat-Ease,
Inc., Minneapolis, Hoa Ky.

Bang 1. Céc bién trong ma tran Plackett-Burman.

Bang 3. Nong do cac yéu to st dung trong Box-Behnken.

A . o Miic
Yéu to Ponvi Ky hiéu
-1 0 Sl
Peptone g/l X1 5 10 15
Ri duong g/l X2 5 7,5 10
K,HPO, g/l X3 4 5 6

Ham dap tmg dwoc chon 13 hoat tinh khang khuan (Y, AU/
ml dich nudi cdy). M6 hinh héa dugc biéu dién bang phuong
trinh bac hai: Y = B + B X, + BX, + BX, + B XX, +
B XX, +B, XX, +B X2+B X2+B X Trongdo B la
he soh01 quybacO B, B 1a cac he sobacl B,,B,, VaB
la hé so bac 2; B, B Va B13 1 cac hé s6 tuong tic cua tu’ng
cap yeu t6; X, X, X la cac bién doc lap. S6 liéu dugc phan
tich bang chuong trlnh “Design Expert® 7.0” Stat-Ease, Inc.,
Minneapolis, Hoa Ky. Tir két qua phan tich xac dinh mtc toi
wu ciia cc yéu td khao sat cho hoat tinh khang khuédn cao nht.

Bang 4. Thiét ké Box-Behnken.

Véu 16 ot en Mike Mitc 49 anh huing Thi nghiém Cic bién Hoat tinh .lfhaing khltﬁn‘(AU/ml)
onvi Ky hi¢u Thip (1) Cao (+1) :Zgng Prob>F : X1 X2 X3 Thwc nghiém Mo hinh
1 0 1 1 640 653,5
Glucose g/l X1 5 15 9,42° 0,1136 5 1 0 1 800 773375
Peptone o/l X2 5 15 121,25*  0,0008 3 a1 a 0 200 186,875
MgSO, g/l X3 0,3 0,5 9,420 0,136 4 1 ] 0 457 473,875
K,HPO, g/l X4 4 6 31,75 0,0118 5 0 0 1067 1067
Ri duong g/l X5 5 10 36,58 0,0089 6 0 -1 1 201 300,75
CaCl, g/l X6 0,01 0,05 -4,58" 0,3182 7 0 1 -1 533 523,25
MnCl, mM X7 10 20 9,420 0,136 8 -1 0 =l 229 255,625
Amonium citrate 2/l X8 1 2,5 -13,42° 0,0611 9 0 0 0 1067 1067
FeSO, uM X9 0,5 2 -18,25° 0,0344 10 0 0 0 1067 1067
11 -1 0 1 400 403,375
°C6 y nghia 6 do tin cay a=0,05; "Khong c6 y nghia & do tin cay a=0,05. 12 1 1 0 914 927,125
13 1 0 -1 800 796,625
Béng 2. Ma tran thiét k& thi nghiém Plackett-Burman. 14 -1 1 0 32 303,125
15 0 -1 -1 320 306,5

Hoat tinh khang khuén

i Cle bién (AU/ml)

M X2 X5 X4 X5 X6 X7 X8 X9 Z’,’l‘;;m MG hinh

1 11 1 1 1 a1 457 462

2 -1 1 -1 -1 1 1 -1 -1 320 324,83

3 1 1 1 1 1 -1 101 -1 160 155

4 1o 1 1 1 11 -1 160 155

5 | T TS LS TS R B R 50 54.83

6 11 1 11 1 30 315,17

7 401 1 1 a1 11 320 315,17

8 -1 1 1 -1 -1 B S 291 295,83

9 T N e L 50 55

10 T o L e L 50 4517

1 I T T TS T T S 50 55

12 | T RS LS I T T 267 262
T6i wu héa bang phiong phdp ddp g bé mat: ba yéu to

chinh tir két qua sang loc thu duoc duoc xac dinh gid tri tbi vu
va dugc nghién cuu ¢ 3 mue (-1, 0 va +1) (bang 3) véi 15 thi
nghi¢m trong d6 c6 3 thi nghi¢ém ¢ tam (bang 4).
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Két qua va thao luan
Sang loc cdc yéu té anh huong dén hoat tinh khdang khuin

Vi 9 yéu td duge chon dé sang loc gdm glucose, ammonium
citrate, peptone, ri duong, FeSO,.7H,0, MgSO o TH,0,
K,HPO,, MnCl, va CaCl, v6i hai muc thap va cao, tién hanh
th1 nghlem theo ma tran Plackett Burman. Qua két qua xir ly
bang phan mém Design expert 7.0 (bang 1) cho thay, cac yéu
t6 c6 gia tri anh huong duong va 1én gom pepton, K HPO, va
i duong s€ anh hudng duong (+) toi hoat tinh khang khuan
voi mic y nghia 0=0,05 (p-value <0,05). Trong khi d6, két
qua nghién ciru sang loc yéu t6 ctia Juan va cong su (2005) khi
khao sat 17 yéu t6 da chon glucose, NH,NO,, glutamic acid,
CaCl, va MnSO, [11]; Monteiro va cong sy (2014) [12] chon
glucose ammonlum sulphate va CaCl,; Shi va cong su (2007)
[13] chon (NH,),SO,, bot bap va MgSO anh hudng manh 1én
kha nang tao bao tu cta vi khuan. Két qua nghién ciru cia
chang t6i chon pepton, K, HPO, va ri duong cho thiét ké thi
nghié¢m theo phuong phép dap ung bé mit-Box-Behnken.
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Toi wu héa gid tri cac yéu 16 dnh huwdéng lén hogt tinh
khang khuan

Cac thi nghiém lén men thu nhan dich peptide dugc thuc
hién trén ba yéu té & ba mirc gdm 15 cong thic, trong d6 3 lan
lap lai cta cac diém trung tam dugc thé hién trong bang 4 vai
cac gi tri ham dap tmg. Két qua phan tich ANOVA (bang 5) cho
thay, md hinh ¢6 ¥ nghia thong ké (P<0,0001), hé s hoi quy R
12 0,9980 > 0,75 chling t6 m6 hinh twong thich vdi thuc nghiém.
Hon nita, gia tri R? dw doan 14 0,9679 phu hop v6i R? diéu chinh
1a 0,9944 (do 1éch 0,0265<0,2), ty I¢ tin hiéu so véi nhidu 1a (A)
24,12>4 thé hién tin hiéu da day du.

Béang 5. K&t qua phan tich ANOVA.

Hoat tinh khang khuan

Ton n . X R c
Source b‘mhg dch b f:::lg(:l ﬁ:(l:ng F - Value Prob>F ;E §‘§§§§f§§§-§§§§§§§:‘§§§§i§‘:§§“ E‘é§§:{:§§3§’"
Model 1445679 9 13,93 276,07 <0,0001 £ . »
X, 4149605 1 8,53 22775 713,17 <0,0001 s gy
X, 162165,1 1 8,53 142375 27871 <0,0001 g o
X, 7750,125 1 853 3L125 1332 00148 S e
XX, 2839225 1 1206 8425 4880  0,0009 ® 0, ) vepw“e\e,l
XX, 731025 1 1206 4275 1256 00165
XX, 4624 1 1206 34 795  0,0371
X 2153437 1 1255 2415 37010  <0,0001
X 4504433 1 1255 35275 789,63 <0,0001
X 2656913 1 1255 26825 45663  <0,0001
Téng 1448588 14 "i":"::;g"““:“““‘

R2=0,9980; CV=3,97%; R2-diéu chinh=0,9944; R*-du doan=0,9679.

Phuong trinh hdi quy nhan dwoc nhu sau: hoat tinh khang
khudn (AU/ml) = 1067 + 227,75 X, + 14238 X, +31L12 X, +
84,25 X X, —42,75 X X, +34 X X, —241,5 X >~ 352,75 X ? -
268,25 X 2.

Dé xé4c dinh mue d6 tdi wu ciia mdi bién cho hoat tinh khang
khuén coa peptide t6i wu, d6 thi bé mat ba chidu tuong tac dugc
xay dung voi truc Z la hoat tinh khang khuén va hai bién doc
lap bt ky, trong khi duy tri bién con lai & mirc t6i wu cua
chiing. Két qua & hinh 1A cho thay, hoat tinh khang khuan ting
cuc dai khi gia tdng pepton va ri duong. Trong khi do, ¢ hinh
1B va 1C cho thy hoat tinh khang khuan dnh hudng nhiéu boi
pepton va ri duong. K,HPO, dudng nhu khong anh hudng dén
hoat tinh khang khuan. Tu cac dit liéu thi nghiém thu dugc va
phuong trinh trén, cac thong s t6i wu ciia mdi bién dugc xac
dinh: pepton 12,4 g/, K.HPO, 5,1 g/l va ri duong 8 g/l, m6
hinh du doan hoat tinh khang khuan toi da dat dugc (1.143,5
FU/ml). Trong nghién ctu cua Chen va cdng su (2010) chon
ham lugng peptone 7,7 g/l va nhén thdy ri dwong 1a ngudn
carbon thich hop cho B. subtilis WHK-Z12 sinh bao tir tdt hon
cac duong don (glucose, fructose...), tuy nhién ham lugng cao
hon trong nghién ctru nay (20,75 g/1) [14]. M6 hinh dwoc kiém
chtiing khi thuc hién thi nghiém tai cac gia tri t6i wu trén dat
hoat tinh khéng khuén 14 1.067 AU/ml sau 24 gio nudi cdy. Qua
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Hoat tinh khang khuan
(AU/ml)

4
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—
4.0075.00

K,

(©) 0, ey,
Hinh 1. M3t dap tng hoat tinh khang khuin theo hai yéu to: (A)
Peptone (X,) - rf dudng (X,) v6i K,HPO, & nong do 5 g/I; (B) Peptone
(X,) - K,HPO, (X,) v6i rf dudng & ndng do 7,5 g/l; (C) Ri dudng (X,) -
K,HPO, (X,) v6i peptone ¢ nong do 10 g/I.

thyc nghiém cho thiy nghién ctru di dua ra thanh phan moi
truong toi uu cho thu nhan peptide cao nhat.

Anh huwéng ciia thoi gian nudi cdy lén hoat tinh khing
khuan ciia peptide

Tién hanh thu nhan va khao sat hoat tinh khang khuén cua
peptide sau 24 gio, 30 gio, 36 gio, 48 gid va 72 gid nudi cdy
chiing vi khuén trén méi truong t0i wru. Két qua hinh 2 cho thay
khi ting thoi gian nudi cdy tir 24 dén 36 gio, hoat tinh khang
khuan ting dan va dat gia tri cao nhat ¢ ca hai moi trudng trudc
va sau toi wu hoa. Khi so sanh v6i méi trudng khi chua toi uu
hoat tinh khang khuan dat 640 AU/ml, sau toi wu hoa tang 2,5
1an (60%). Két qua nay ciing tvong dong voi nghién ctru ciia
Chen va cong su (2010) khi chon thoi diém sau 36 gid cho hiéu
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suat tao bao tir cao nhat [14]. Chung t6i chon thoi diém 36 gid
nudi cay cho thu nhan peptide.

1600
1600
1400 | 1280 m sau tdi wu
1200 | 1067 wtrweée toi wu

Hoat tinh khang khuan
(AU/m)
(o]
8

ﬁ

Theoi gian (gid)

000 | 800
i 640
600 | -
400 |
200 - 100 5,
ew

Hinh 2. Anh huéng cia thoi gian nudi cdy dén kha ning khang
khuin ctia peptide khi 1én men ching Bacillus subtilis trén moi
truding trudc va sau khi téi uu héa.

Két qua thé hién trong hinh 3 véi peptide c6 khéi luong
phan tir 4,1 kDa theo thiét ké xuét hién vach ddm va rd hon &
dich sau 1én men Bacillus subtilis trén mdi truong sau toi wu
s0 vOi moi trudng ban dau. Giéng 4 (hinh 3) ciing thé hién 16
hoat tinh khang khuan cua gel sau khi chay dién di twong tmg
vdi vach peptide.

kDa

Hinh 3. Pi¢n di SDS-PAGE va phan tich hoat tinh khang khuin
trén gel.

Gleng 1: thang proteln chudn; Gleng 2: dich nuoi trén moi trudng ban
dau; Giéng 3: dich nudi trén moi trudng tdi uy; G|eng 4: band gel dugc
cdt sau khi chay dién di va ap lén thach dia chda moi truong vi vi khuan
Edwardsiella ictalury.

Tir 9 yéu t6 ban dau chon 3 yéu t6 anh huong 1a pepton,
K, HPO, va ri duong bang thiét ké ma tran Plackett- Burman.
Su dung phuong phap dap g bé mat-Box-Behnken d tdi vu
héa thanh phan méi trudng cho hoat tinh khang khuan cao nhat
véi pepton 12,4 g/l, K. HPO, 5,1 g/l vari duong 8 g/l. Hoat tinh
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toi da dat dugc 1a 1.600 AU/ml sau 36 gio' nudi cdy ching B.
subtilis DB104 tai to hop. Két qua 1am co s& cho nghién clru
1én men v&i quy mé pilot nham thu nhan peptide nhidu hon dé
¢6 thé img dung trong thuy san. Huéng nghién ctru mé ra trong
twong lai nhim nang cdp quy md nhan nudi va thu nhan & mirc
cong nghiép dé co thé tmg dung vao thyc tién.
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Nghién ctru ché tao vat licu nanocomposite
polyaniline ing dung cho cim bién sinh hoc
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Tém tit:

Vit liéu nanocomp0s1te gom 3 thanh phan polyamlme (PANi), 0 ong carbon nanotubes (MWCNTSs) va MnO da dugc
tong hop true tlep trén vi dién cuc Pt dwge ché tao bang phlr()’ng phap dién hoa. Két qua phan tich ciu truc bé mat
bang kinh hién vi dién tir quet phat xa trwong (FE-SEM) cho thay da co sw lap day cia MnO,. Céu tric thanh phan
hoéa hoc, ciac dac trlrng lién két ciia vat liéu nanocompos1te duge nghlen ciru bang pho hap thu hong ngoai truyen
qua (FT-IR), pho hap thu tir ngoai (UV-Vis). Cac két qua thu dugc cho thay, vat li€éu nanocomposite PANi/MWCNTs/
MnO, c¢6 df din cao hon khi khong cé MnO,, phu hgp cho trng dung trong cam bién sinh hoc.

Tir khéa: cam bién sinh hoc, dién héa, nanocompostite, polyaniline.

Chi s6 phén loai: 2.9

Pat van de

Céc vat liéu chic nang dugc cAu tao boi cac thanh phén
cAu tric nano c6 dic tinh nhay rat cao dbi voi tac nhan muc
tiéu. Bac bi¢t dua trén su twong hop an khop gitia tac nhan
tham do va tc nhan muc tiéu, hau hét cac cam bién sinh hoc
biéu 16 tinh chon loc rit cao. D6 chinh 1a didu ma cac nha
nghién ciru mong mudn khi ché tao cam bién. Sy ton tai ciia
cac dang mang dién khac nhau, va sé luong tuong quan gitra
chung, ciing nhu cua cac nhom chirc da tao thanh tuong tac
cua chung vai cac tdm hoat dong ctia chit nén. Sau hon, su
thay d6i s6 lwong tuong ddi gitra cac dang mang dién da boc
16 su chuyén dich ctia mot s6 dang mang dién nay sang dang
khac. Diu nay ciing cho thiy rd diéu kién c6 thé khong ché
dang mang dién mong mudn. Tuy nhién, dé nang cao dugc
hiéu sut ctia cam bién sinh hoc thi cac nhom churc nang
hodc cac tac nhan s€ duogc gén trén bé mat 1am viéc hodc cai
vao trong mang cAu tric cua vat liéu [1]. Céc tac nhan co
thé khuéch tan vao, ra tuy theo diéu kién hoat dong. Cach
tao nhom chic nhu vy luon dugc thuc hién ddi v6i cam
bién sinh hoc. Nhung cac tac nhan s€ hoat dong nhu la ciu
ndi gitta dién cuc nén ciu trac nano véi tc nhan sinh hoc
tham do. Sy twong tac gilra tac nhan sinh hoc tham do voi
tac nhan sinh hoc muyc ti€u (tdc nhan hudng dich) sé tao ra
tin hiéu x4c nhan su tOn tai cia tac nhan hudng dich trong
moi truong nghién cuu [2].

Gan day, viéc két hop giita polyme dan va cac 6 xit

‘Tac gia lién hé: Email: chuvantuan@utehy.edu.vn
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kim loai ban dan (MOS) hira hen s& céi thién kha ning tmg
dung cua chung do Kkét hop duoc cac dac tinh wu viét ctua
polyme dan va MOS. Dé lam ting d6 dan dién ciia polyme
dan thong thuong, mot cach don gian va hiéu qua nhét hién
nay la phuong phéap dua cac phan tir ¢6 kich thuéc nanomet
ctia kim loai hay 6 xit kim loai vao mang polyme dan dé tao
ra vat liéu méi c6 do dan dién vuot troi. Cac hat nano duogc
dua vao trong mang polyme thuong 1a kim loai chuyén tiép
hoic 6 xit kim loai chuyén tiép, né ¢6 chirc ning nhu nhiing
cau nbi dé dan dién tr tir chudi polyme nay sang chudi
polyme khac. Trong thyc té, nguoi ta di bién tinh rit nhiéu
hat nano vao mang polyme nhu nanocluster cua Niken vao
mang polyaniline, hodc tao ra vat liéu composite PANi/
Au, composite PANi/WO,, composite PANi/MpOz, PANi/
Mn, O, [3]. Trong bai bao nay, chung t6i mo ta tong hop vat
li¢u nanocomposite PANi/ MWCNTs/MnO, dugc tong hop
truc tiép trén vi dién cuc Pt dugc ché tao bang phuong phap
dién hoa véi myc dich 1a ung dung cho céac loai cam bién
sinh hoc phat hién nhanh vi rat gay bénh.

Vat liéu va phuong phap nghién ciiu

Trudc mdi qua trinh dién héa, vi dién cuc duoc xir 1y
bé mat trong K, Cr,0./H,SO, (bdo hoa), sau d6 dugc hoat
hoa di¢n hoa trong dung dich H,SO, 0,5M ¢ dié¢n ap tur -1,5
dén +2,2 V, téc d6 quét 1a 25 mV/s. Dé tong hop duge vat
li€u nanocomposite PANI/MWCNTs/MnO,, trudc hét téng
hop MWCNTs /MnO, bang cach cho mdt luong xac dinh
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Abstract:

The paper provides the research results of in-situ
synthesis of PANi/MWCNTs/MnO, nanocomposites
on platinum microelectrodes by the electrochemical
polymerization method. The polyaniline nanocomposite
samples were tested by field-emission scanning electron
microscopy (FE-SEM), Fourier-transform infrared
(FT-IR), Ultraviolet-visible (UV-Vis) spectroscopy for
identifying the composition of modified multi-walled
carbon nanotubes and manganese dioxide (MWCNTSs/
MnQ,) available on the surface of polyaniline composites.
This work shows the potential use of PANi/MWCNTSs/
MnO, nanocomposites is very suitable for applications
in biosensors.

Keywords: biosensor, electrochemical, nanocomposite,
polyaniline.
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MWCNTS Vf}o dung dich MnSO,, siéu f'?lm cho MWCNTs
khuéch tan déu trong dung dich, loc bo hét nudc, sau d6 nho
tir tir KMnO, tong hop & nhiét do 60°C trong diéu kién siéu
am trong thoi gian 2 gio rdi rira két tua loai sach SO Jva sdy
kho ' 110°C dé dugc hdn hop MWCNTs/MnO,. Sau d6 tién
hanh tong hop vat liéu nanocomposite PANI/MWCNTs/
MnO, bé’lng cach di¢n hoa trong dung dich LiCIO, 0,1M;
pH=3; aniline 0,1M; toc dd quét 0,1 mV/s; khoang quét
0,00+0,65 V; s6 vong quét: 02 vong. Sau qua trinh dién hoa,
vi dién cuc dugce lam sach béng nudce khtr ion va duogc séy
kho & nhiét d6 80°C. Pé xac dinh dugc thanh phan céu trac,
dic trung lién két, hinh thai bé mat vat liéu tong hop duoc,
chung t6i st dung cac phuong phép phan tich sau: phuong
phap kinh hién vi dién tir quét phat xa truong (FE-SEM),
phd hong ngoai FT-IR, phd tir ngoai UV-Vis.

Keét qua va thao luan

Hinh 1 1a két qua phan tich bang kinh hién vi dién tir quét
va su phan bd cua 6ng MWCNTs, cac s¢i PANI, soi PAN1/
MWCNTS va PANi/MWCNTs/MnO2 sau khi dugc phu trén
bé mat dién cuc Pt. Cac ong MWCNTSs thu dugc (hinh 1A)
¢6 hinh dang rat dong déu, v6i dudng kinh tir 5 ¢én 50 nm.
Hinh 1B la két qué phan tich mang vat liéu PANi nhan duoc
bang phuong phap quét thé vong. Mang 1a tap hop cac soi
PANi ¢6 ciu trac mot chiéu véi duong kinh sgi tr 50 dén
100 nm. Cac sogi MWCNTs (hinh 1C) thu dugc kha dong
déu phan tan trong cac khdi PANi. Hinh 1D la két qua phan
tich vat li¢u nanocomposite PAN/MWCNTs/MnO, nhéan
duoc bang phuong phéap quét thé vong. Két qua cho thay 1o
céf: dam 1\{[n02 két tia mau tréng,, c@ng cho thay dugc tin,h
th€ hinh cau ciia MnO, v6i cac dot cau khac nhau duge noi
v6i nhau phu 1én trén mang PANi/MWCNTs. Cau truc kicu
nay cho mot bé mit riéng rat lon. Voi cdu tric vo dinh hinh,

PANi, (C) PANI/MWCNTs, (D) PANi/MWCNTs/MnO,.



su sdp xép va lién két giira cac phan tir va mach dai phén tir
khong chit ché. Piéu nay lam ting kha nang hap phu/giai
hap phu véi tac nhan sinh hoc thim do & nhiing diéu kién
dang nhiét nhét dinh. Kha nang hip phu/giai hip phy, tinh
nhay voi thanh phﬁn sinh hoc ciing phu thudc vao thanh
phan chit pha tap, yéu t6 lam thay ddi cdu tric bé mit cia
vat liéu. Trong bai bdo nay, chiing t61 dung PANi pha tap
thém MWCNTs/MnO, vao thanh phan ciia PANi khi tong
hop. Két qua phan tich kinh hién vi dién tir quét cho thy,
dng MWCNTS ¢6 kich thuéc nho hon phan tan xen k& trong
khéi PANi bam 1én vi dién cuc, cac khdi cdu MnO, dugc
bao phu 1én khdi PANi. Ban than polyme khong tan nhung
cac ion CI trong dung dich mudi LiClO , tao ra cac cau lién
ket voi PANI lam tang kha ndng phan cuc khién qué trinh
phan tin MWCNTSs vao mang cac ddy PANi duoc t6t hon.
Mang nhan dugc khi MWCNTs bam trén thanh day PANi
6 cAu trac xép dic biét, déu dan, co chiéu sau. CAu tric nay
dang duoc quan tim nghién ctru va rat thich hop trong ting
dung phat trién cac cam bién sinh hoc.

Dé khing dinh c6 sy ton tai cia PANi, PANi/ MWCNTs
va PANI/MWCNTs/MnO,, phd tir ngoai UV-Vis duoc quan
sat trong vung tur 200+800 nm (hinh 2). Quan hé cuong do
hép thu trong phé thu dwoc khac nhau thé hién & d6 manh
yéu cua pic dugc hap thu. Dai hip thu quang hoc tai 200-
360 nm 1a dic tinh cia sy chuyén tiép n-n" trong ciu trac
vong benzoid/quinoid phu hop véi dang mubi emeraldine
ctia PANi da thu dugc trong [4, 5]. O PANi xuit hién hai pic
t 1 rét tai 269 nm va 319 nm, & PANi/MWCNTSs xuét hién
ba pic tu trung binh tai 319 nm, 345 nm, 256 nm va pic hap
thu dang bipolaron cé do dich chuyén budc song tang dan,
& PANI/MWCNTs/MnO, xuat hién ba pic ti yéu tai 285,
685, 765 nm. Dac biét, ta théy duoc pic ha"ip thu trang thai
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Hinh 2. Phé UV-Vis ciia (A) PANi, (B) PANi/MWCNTs,
(C) PANi/MWCNTs/MnO,.
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bipolaron dich chuyén vé phia c6 budc song dai hon theo
chiéu tir PANi — PANi/MWCNTs — PANi/MWCNTSs/
MnO,, do d6 nang lugng giam dan theo tht ty d6, d6 linh
dong bipolaron tang dan va do d6 do din dién cua chat thu
dugc ciing tang dan theo thir ty do.

Sau khi téng hop dugc vat lidu nanocomposite PANi/
MWCNTs/MnO, Ién vi dién cuc Pt, chiing t6i mang do phan
tich phd hong ngoai FT-IR (hinh 3). Trén hinh 3A dic trung
phd FT-IR ctia PANI, két qua chi ra dai hap thu tap trung &
khoang 3448,49 cm™ va 3167,81 cm™ dac trung cho dang
NH," trong PANi, chung t6 da c6 sy oxy hoa mét luong 16n
mudi emeraldin da duoc tao ra trén vi dién cuc. Pinh hép
thu d6i xtmg nhau tai 1632,57 cm™ va 1497,65 cm™ dic
trung cho su dong ton tai cua cac dang benzen va quinoid
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Hinh 3. Phd FT-IR clia vat liéu nanocomposite (A) PANi, (B)
PANiI/MWCNTs, (C) PANi/MWCNTS/MnO2.
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trong mang polyaniline. Nghia 13, dic trung cho cac kiéu
dao dong co dan khong déi xing cia ciu trac lyc gidc vong
benzen twong tng v6i 6 nguyén tir cacbon. Pinh hip thu cia
nhom R-SO; tai 1300,44 cm' va lién két C-N tai 1118,02
cm!. Pinh xuat hién tai 631,03 cm™! dac trung cho qua trinh
cdp doi meta va ortho ctia nhan benzen, dac trung cho céac
dao dong bé cong lién két C-H theo hudng vao trong va ra
ngoai mat phing ciia benzen va quinoid [6]. Ty 1é cuong do
dang benzoid/quinoid ddi v6i PANi 1a 7,0 (hinh 3A), tuy
nhién khi thém MWCNTs thi ty 1€ cuong d¢ tang la 7,3
(hinh 3B), diéu d6 cho thdy khi thém MWCNTSs thi luong
vong benzoid tang, dan dén d6 dan dién cuia mang ting Ién.

Hinh 3C tuong tu nhu cac truong hop PANi va PANi/
MWCNTSs thi dai hap thy trong khoang 1600+1500 cm™ dic
trung cho dao dong kéo din vong khong dbi xung C, cua
dang quinoid va benzoid cua PANi. Ty 1€ cuong d6 dang
(benzoid/quinoid) 1a 12, chimg to v&i viée thém céc tap chét
vao thi mot phan ciia vong quinoid da chuyén thanh vong
benzoid lam lugng vong benzoid tang va quinoid giam, lam
tang kha nang din dién cia mang. Sy thay doi mat do nay
bao gdbm su chuyén dang emeraldine va permegraniline
thanh céc dang mudi emeraldine dugc cap doi voi qua trinh
proton héa. Qué trinh nay dugc thuc day boi su co mit cia
MnO,, thic déy qua trinh proton hoa dov su cho proton cua
Mn®". Qua trinh proton hda dugc thuc day boi sy tang ham
luong H* trong dung dich. Tuy nhién, lugng H* qué 16n
ciing s& lam giam dang mudi emeraldine do H* két hop lai
v6i ion X- ctia mudi emeraldine 1am tai tao lai dang vong
quinoid. Sy tang dai hip thu tap trung tai 3133,71 cm™ (dic
trung cho lién két kéo dan N-H trong mang PANi), dai hap
thuy tap trung tai 2363,86 cm! (hinh 3C) dac trung cho dang
NH," trong —C6H4—NI:I2*—QGH4— [7], chung to ,ml'rc dé qua
trinh oxy hoa 16n va dan dén mot luong 16n mudi emeraldine
duoc tao ra. Hon nira, do sy hinh thanh 91]1a nhém NH," 1am
gy cadp m-electron cia nguyén tir N, két qua tao thanh cac
vi trf tich dién duong. Diéu nay co6 thé lam ting sy chuyén
dong cua electron don 1€ gitta cac vi tri polaronic tao thanh
mang polaronic. Cac dai dao dong co dan C-N cuia cac dang
amine benzoid thir sinh cling dugc quan sat trong vung
1200-1350 ¢cm™ (hinh 3C). Pic dao dong tai 1300,06 va
1117,91 cm 1an luot dwoc quy cho la cia C-N* kéo dan
dang amine thur sinh [8] va C-N* ® kéo dan [9], chung duoc
tao thanh trong sudt qua trinh proton hoa chudi PANi. Nhu
vay, khi th§m MWCNTs/MnO, vao mang PANi da khong
lam thay d6i hinh dang ciia mang PANi nhung thtuc day qua
trinh proton hoa lam chuyén déi dang quinoid trong mang
thanh dang benzoid, dan dén lam ting tinh dan dién cia
mang vat liéu nanocomposite.

D3 tong hop dwoc vét liéu nanocomposite PANi/
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MWCNTS/M,nO2 c6 chu trac nano bé“m\g phuong phép
dién hoa. Tién hanh phan tich cau tric bé mat cia PANi/
MWCNTs/MnO,, véi céu tric c6 do dong déu, do xbp thi
kha nang tuong thich sinh hoc cao. Cac phan tich pho tu
ngoai UV-Vis, phd hong ngoai FT-IR cho thay kha ning
dan dién cia PAN/MWCNTs/MnO, la tuong dbi cao.
Vo6i nhiing phan tich trén vat liéu nanocomposite PANi/
MWCNTs/MnO,, nhém nghién ctru da tong hop thanh cong
loai vat li€u nanocomposite rat phu hop cho viéc ché tao
cam bién sinh hoc, nhdm phat hién nhanh vi rat gay bénh.

Nhém tac gia xin chan thanh cam on sy hd trg ciia Bo
KH&CN thong qua dé tai nghién ctiru khoa hoc co ban
Nafosted, ma s6 103.02-2017.305 va dé tai ma s6 B2017-

SKH-03.
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M6t so dicu kién anh hwong dén qua trinh
tach chiét Lentinan
tir nAm hwong khé Viét Nam

Hoang Phuong Lan’, Nguyén Thi Lan Anh, Nguyén Ha Viét, Hoang Danh Du,
Lé Piing Quang, Nguyén Pirc Minh

Vién Hoa hoc cong nghiép Viét Nam

Ngay nhédn bai 23/5/2018; ngay chuyén phan bién 30/5/2018; ngay nhan phan bién 2/7/2018; ngay chip nhéan diing 10/7/2018

Tém tit:

Bai bao dé cip viéc nghién ciru khao sat cac diéu Kién anh hwéng dén qua trinh tach chiét Lentinan tir nAm hwong ¢
Viét Nam véi quy mo tach chiét 20 kg nguyén liéu khé/mé; trong dé, nuwéc néong RO dugce sir dung 1am dung méi tach
chiét va etanol 95° 1am dung méi két tiia thu hdi san pham. Trong nghién ciru nay, cac tic gia da dung phuong phap
phenol-sulfuric dé xac dinh ham lwgng Lentinan (f-glucan), nguyén tic 1a dua trén sw hip thu tai buéc séng 490 nm ciia
phikc chit tao béi phenol va cacbohydrate. Két qua da xac dinh dwoc cac diéu Kién thich hop dé tach chiét Lentinan tir
nim hwong khé nhw sau: ty 18 nAm hwong khé/nuée = 1/2,5 (w/v); nhiét dd dung méi chiét (nwéec RO): 100°C; thoi

gian chiét: 80 phut; ty 1¢ dich chiét/etanol 95° = 1/2 (v/v).

Tir khéa: Lentinan, nAm hwong, polysacarit, B-glucan.

Chi s6 phén logi: 2.10

M dau

Lentinan 13 mot B-glucan tir nAm huong, polysacarit
mang hoat tinh sinh hoc. DAy 14 chat ting cudng mién dich
m&i phd bién nhat hién nay.

Lentinan d4 dugc chimg minh 1a 1am ting sirc dé khang
hé mién dich (nhu té bao lympho & mau ngoai vi). Mot
nghién ctru tai Nhat Ban cho thdy, nhitng bénh nhan ung thu
dang hoa tri néu dung thém Lentinan thi hi¢u qua hoa trj s&
tang 1én, kha ning song sot cao hon va sy tién trién ciia ung
thu s€ bi kim ham [1, 2]. Vi vay ¢ Nhat Ban, Lentinan da
duogc chip nhan nhu mét liéu phap phu trg trong tién trinh
dung hoa tri liéu [3]. Hang nam, Nhat Ban tach chiét & quy
mo cong nghiép cho ra khoang vai trim ngan tan Lentinan
chat lugng cao tir ndm huong, c¢6 gia tri 1én t6i hang trim
triéu USD [4].

Trong khi d6 & Viét Nam c6 ngudn nam huong doi dao,
trong rat nhiéu tai cac tinh/thanh phd nhung chu yéu dung
lam thuc phém ma chua phat trién dé 1am nim duoc liéu.
Nghién ctru nay dé cap mot sé diéu kién anh huong dén
qua trinh tach chiét Lentinan tir nAm huong khé hudng toi
khai thac ngudén ndm huong c6 sin va hy vong s& dua ra
san phém Lentinan chat luwong cao, ham lugng on dinh, gia
thanh canh tranh dé ung dung lam thuc phdm chirc ning,

‘Tac gia lién hé: Email: hoanglan75bio@yahoo.com.vn
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g6p phan nang cao gia tri nAm hwong cta Viét Nam.
Vat liéu va phuong phap

Vit liéu

- Nam hwong khé (Lentinula edodes), 3 4m <15%, thu
mua vao khoang thang 2/2018 tai Sapa (Lao Cai) va Pa Lat
(Lam bong).

- Tai nAm mit trén mau nau hodc nau nhat, mat dudi cé
nhiéu ban mong x&p lai mau nga. Thit nam mau trang nga.
Cudng hinh tru dai khoang 0,5-1 cm, mau nau séng Puong
kinh tai nam khoang 2-3 cm. Trung bmh 100 g nam kho co
khoang 25-30 c4i ndm. St dung tai ndm va cudng nam.

- Mau dugc rira sach, nghién nho (khoang 1-2 mm).
Héa chit
Etanol 95° (PA) H SO, (PA), D-glucose (PA) NaOH

(PA), déu co nguon goc tu Merk (Dirc). Nude cit hai lan
dugc diéu ché tai phong thi nghiém.

Thiét bi

May do pH HD2002 EDGE (My), may ly tam EBA
Hettich (btic), may so mau UV UHS5300 (Hitachi, Nhat
Ban), may cat chan khong IK RV 10 (Pirc), may siy dong
kho VaCo 5 Zirbus (BPuc).
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Abstract:

This study presents the investigation of the conditions
affecting Lentinan extraction from Lentinula edodes
in Vietnam. RO hot water was used as the extracting
solvent, and ethanol 95° was used as a solvent to
precipitate recovered product. The scale of the extraction
was 20 kg dry material/batch. The authors used the
phenol-sulfuric acid method to determine the content of
Lentinan (B-glucan) based on the absorption at the 490
nm wavelength of the complex formed by phenol and
carbohydrate. The results indicated that the appropriate
conditions for extracting Lentinan from dried Lentinula
edodes were as follows: dried Lentinula edodes:water
(RO) = 1:2.5 (w/v), temperature of solvent (RO water):
100°C, time of extraction: 80 minutes, extract:ethanol
95°=1/2 (V/v).

Keywords: Lentinan, Lentinula edodes, polysacharide,
B-glucan.

Classification number: 2.10

Phwong phap xdc dinh ham lugng Lentinan (fi-glucan)

Phuong phap phenol-sulfuric xac dinh Lentinan (B-glucan)
dua trén viéc hép thu tai budc song 490 nm cuia phirc chét tao
bdi phenol va cacbohydrate. Ham Iuong B-glucan dugc xac
dinh bang cach so sanh véi mot duong chuan. Sir dung may
quang pho hép thu, chon budc song 490 nm, xdy dung dudng
chuén, do cac mau phan tich. Tuy timg diéu kién, phuong phap
phenol-sulfuric c6 do chinh xac dén +2% [5].

Phwong phdp tich chiét Lentinan

Bot nAm huong khé cho vao nudc, dun cach thuy ¢ nhiét
d6 nhét dinh trong mot khoang thoi gian, ly tam loai bd
ba, thu dich chiét. B sung tu tir etanol lanh 20°C vao dich
chiét, xuit hién két tia, d& yén khoang 20 phut. Ly tam,
phéan dich dem cat chan khong thu hoi con. Phan két tiia dem
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d6ng lanh bang nito 1ong (24h), siy dong kho (30h), thu
sdn pham th6. San pham tho hoa tan vao nuée nong 100°C,
ly tam 5000 vong/phut dé loai bo phan khong tan, thu phan
dich trong, két tiia bang etanol 95° & 20°C dé qua dém, ly
tam lay két tua, say dong kho (30h), thu dugc Lentinan, dem
phan tich ham lugng.

Quy md chiét 20 kg nguyén liéu kho/mé. thiét bi chiét
béng inox, dung tich 100 lit, co nép kin, gia nhiét tu dong.

Tinh todan xdc dinh ham lwong fp-glucan

x(g)x107° x8 y
KLMPT(g)

Ham luong B-glucan (%) = 100

Trong do6, x 1a ) gam xac dinh tr duong chuan; 8 1a hé
s6 pha loang; KLMPT la khdi lugng miu ban dau dem phan
tich.

Gi4 tri trung binh dugc tinh tir 3 mau song song. S6 liéu
duogc xtr Iy thong ké bang Microsoft Excel.

Phwong phdp liy méu ngéu nhién

- Viée ldy mau dé khao sat ngudn nguyén liéu duoc thuc
hién cho tung 16 nguyén li¢u.

- Khéi lwong mdi mau nguyén liéu 1ay phai 16n hon hoic
bang 100 g va dugc gin ma sb theo timg 16. Yéu ciu do 4m
ctia mau ndm huong kho <15%.

- S6 lwong miu nguyén liéu twong ung khdi lugng
nguyén liéu: tir 10 kg tré xudng 1y it nhat 01 mau, tir 10-30
kg lay it nhat 02 mau, tir 30-100 kg 1ay it nhat 03 mau.

- Vi tri lay médu: ldy miu sau khi dd dugc nhap kho
nguyén liéu hodc 14y miu tai kho ctia bén ban nguyén liéu.

- Cach lay miu: mau duoc ldy ngiu nhién, dam bao tinh
dai dién nhét cho toan bo 16 nguyén li€u, cong khai va khach
quan.

£ 2 ~ 2 ~
Ket qua va thao luan

Nim 2013 nhém tic gia da nghién ctru quy trinh chiét
tach Lentinan tir ndm huong (Lentinula edodes) quy md
phong thi nghiém 100 g ndm huong khé/mé [6]. Qua trinh
tach chiét duoc thuc hién trong dung moi 14 nudc va s
dung etanol 1am dung méi thu hoi san phdm. Thiét bi chiét
1a cdc thay tinh, nip ho, may khudy co, gia nhiét bang bép
cach thiry. Két qua di xac dinh dugc cac thong s6 cong nghé
thich hop dé chiét 100 g mau bot nAm huong khé nhu sau:
ty 1& bot nAm hwong/nude: 1/3 (w/v); nhiét d6 dung moi:
100°C; thoi gian chiét: 75 phut; nf”)ng do etanol: 95 ty 1¢
dich chiét/etanol = 1/2 (v/v); chat chiét Lentinan thu dwoc
c6 ham lugng >43% .

Nham hoan thién quy trinh cong nghé phuc vu cho cac



budc trién khai tiép va dé co thé ap dung cac két qua nghién
clru vao thuc té, nhom tac gia tiép tuc khao sat kiém tra lai
mot sb diéu kién tach chiét Lentinan & quy mé 16n hon va
bd sung cac thong s can thiét. Cu thé nghién ciru qua trinh
tach chiét voi quy mé 20 kg nim huwong khé/mé thuc hién
trén thiét bi chiét bang inox, dung tich 100 lit, khudy d4o, co
nép kin, gia nhiét tw dong.

Céc yéu t6 cha yéu anh huong dén qué trinh tach chiét
la: ty 16 ndm hwong/dung méi (nudc RO), nhiét do dung
mdi chiét, thoi gian chiét, ty 1& dich chiét/etanol 95°(v/v),
toc do khudy.

Hiéu qua chiét tach Lentinan duoc dénh gia thong qua
khéi luong chét chiét va ham luong Lentinan thu dugc sau
qué trinh chiét.

Khdo sdt ty Ié ndm hwong khé va nwéc trong qud trinh
chiét Lentinan

St dung nuéc 13 dung moi dé tach chiét Lentinan tir
nam huong, ty 1& nAm huwong kho/nuée dic biét quan trong
trong qué trinh tach chiét. Luong nudc it qué thi Lentinan s&
khong duoc chiét tach hoan toan. Lugng nudc qua nhiéu thi
o giai doan két tua thu hdi Lentinan sé tdn nhiéu etanol, hodc
t6n nhiéu ning luong dé ¢o dic dich chiét, 1am ting chi phi,
giam hiéu qua kinh té.

Tién hanh tach chiét Lentinan véi khdi lwong mau 1a 20
kg bot ndm huong/mau va cac ty 1& ndm huong kho/nude
lan luot 13 1/2, 1/2,5, 1/3, 1/4 (w/v). St dung céc diéu kién
chiét tach 1a: nhiét d6 nuéc RO 100°C, thoi gian chiét 60
phut, néng do6 etanol 95°, ty 1€ dich chiét/etanol = 1/2 v/v),
toc do khudy 120 vong/phit. Két qua thu duoc trinh bay &
bang 1.

Bang 1. Anh hudng ctia ty 16 nAm huong khé/nuéc dén qua trinh
tach chiét Lentinan quy mo 20 kg/mé.

Ty 1& nAm hwong Luwong nim Khdi lwong Ham lugng

khoé /nwée (w/v)  hwong kho chét chiét (g) Lentinan trong
ban diu (kg) chét chiét (%)

172 20 407,91 43,79

1/2,5 20 432,71 45,28

1/3 20 439,12 45,67

1/4 20 439,19 45,69

Qua bang 1 ta thay, khéi luong chat chiét va ham luong
Lentinan ting theo luong nudc, cu thé ty 18 ndm huong kho/
nude (w/v) thay doi tir 1/2 dén 1/4 thi khéi lugng chit chiét
tang tir 407,91-439,19 g, ham lugng Lentinan tang tu 43,79
dén 45,69%.

Tuy nhién, néu ding ty 1& ndm kho/nuée = 1/4 hodc 1/3
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s& ton niang luong hon, vi khi d6 luong nuée dung nhiéu
gap 3 hodc 4 1an luong nguyén liéu ndm, thoi gian 1am noéng
dung méi lau hon so véi ty 1& nam kho/nudce = 1/2,5, dong
thoi, thoi gian c6 dic dich chiét sau khi chiét ciing kéo dai
hon, 1am tang chi phi, trong khi d6 khoéi luong chat chiét
(439,12-439,19 g) va ham luong Letinan (45,67-45,69%)
khong ting hon nhiéu so vai két qua chiét thu dugc tir ty 18
nam huwong kho/nuée = 1/2,5 (w/v), ham luong Lentinan 1a
45,28% va khdi lugng chat chiét 1a 432,71 g.

Trude d6 nhom nghién ciru da dua ra két qua chiét tach
Lentinan quy mé phong thi nghiém (100 g bot ndm hwong/
mau) v6i ty 16 ndm huong kho/nudce thich hop 1a 1/3 (w/v)
[6]. Két qua bang 1 cho thdy, ty 18 nAm huong khé/nude =
1/2,5 (w/v) & quy md chiét 20 kg nguyén liéu nAm kho/mé
thap hon so ty 1¢ ndm hwong kho/nudc quy mo phong thi
nghiém (100 g bot ndm hwong/mau). Diéu nay co thé giai
thich: & quy mé phong thi nghiém, thiét bi chiét 1a cdc thuy
tinh, nap ho, gia nhiét bang bép cach thiy, 1am cho luong
dung moi hao hyut mdt cach dang ké [6]. O quy mo 20 kg
nguyén lidu kho/mé, thiét bi chiét bang inox, c6 nap kin,
gia nhié¢t tu dong, thoi gian gia nhiét nhanh, it hao hut nang
luong ra mdi truong xung quanh nén tiét kiém luong dung
moi chiét (nudc) hon so voi quy moé phong thi nghiém 100
g nguyén li¢u/mé.

Patent US 5780097 str dung ty 16 nAm hwong khé/nuéc =
1/10 (w/v), sau khi chiét & 80°C, ngudi ta ¢b bét dich chiét
va b6 sung vao dich chiét 10% maltodextrin (chit mang),
101 dong kho, tao ra ché phim goi 1a bot ndm huong c6 ham
luong Lentinan 1-2% [7].

Lua chon ty 18 nam huong khé/nude = 1/2,5 (w/v) la phu
hop nhit v6i quy mé chiét 20 kg nguyén liéu ndm khé/me,
giam thoi gian va ning luong dé ¢6 dic dich chiét, khong
b6 sung chit mang, san pham tao ra 1a chit chiét chira ham
luong Lentinan cao 45,28%.

Khio sdt toc do khud'y trong qud trinh tdch chiét
Lentinan

Téc d6 khudy tron nguyén liéu c6 anh hudng nhidu dén
khdi luong chat chiét va ham lugng Lentinan thu dugc,
vi khudy tron lam ting qua trinh khuyéch tan, ting toc do
chiét. Téc d6 khudy phu hop 1am giam thoi gian tach chiét,
giam chi phi, ting hiéu qua kinh t&. Do d6, chiing toi tién
hanh khéo sat anh hudng cia téc d6 khudy tron nguyén lidu
t6i khoéi lwong chit chiét va ham luong Lentinan dé tim ra
tbc do khudy thich hop. Véi thong sé chiét nhu trén, cac
tbc do duoc khao sat 1a: 90 vong/phut, 110 vong/phut, 130
vong/phitt, 150 vong/phut, 170 vong/phut. Két qua thé hién
¢ bang 2.
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Bang 2. Anh huéng ciia téc d§ khudy trong qua trinh tach chiét
Lentinan.

Téc d9 khudy Lwong nim Khéi lwong Ham lugng
(vong/phut) hwong kho ban chat chiet (g) Lentinan trong
dau (kg) ché pham (%)

90 20 130,11 13,90

110 20 2379 27,44

130 20 423,6 48,32

150 20 578,65 35,37

170 20 599,79 34,13

Qua két qua & bang 2 cho thdy, téc d6 khudy khac nhau
¢6 anh huong khac nhau t6i khéi lugng chat chiét thu dugc
va ham lugng Lentinan, trong d6 toc do khudy 130 vong/
phat cho ham lugng Lentinan trong chit chiét cao nhat. Khi
téc do khudy 1a 150-170 vong/phut, dich chiét rat kho loc,
mic di khéi lugng cht chiét rat cao tir 578,65-599,79 g
nhung ham luong Lentinan giam nhiéu (35,37-34,13%). Vi
vay toc do khudy 130 vong/phit 1a phu hop cho cac nghién
ctru tiép theo.

Khdo sdt nhigt dp dung méi chiét thich hop cho qud
trinh chiét Lentinan

Céc thong s dé tach chiét Lentinan tir nAm hwong nhu
trén v&i nhiét do dung moi chiét thay doi tir 50-100°C. Két
qua anh hudng cia nhiét d6 dung moi téi qua trinh tach
chiét Lentinan dugc thé hién trong bang 3.

Bang 3. Anh huéng ctia nhiét do dung méi téi qua trinh chiét
Lentinan.

Nhiét 49 dung Luwong nim Khéi lugng Ham lwgng

mobi chiét (°C) hwong kho chét chiét (g) Lentinan trong
ban dau (kg) chét chiét (%)

50 20 68,1 8,22

60 20 96,7 9,63

70 20 160,9 16,72

80 20 3104 30,62

90 20 313,5 32,62

100 20 424,7 48,36

Qua bang 3 cho thdy, nhiét 46 dung méi chiét anh huong
rat nhiéu dén qué trinh chiét tach Lentinan, néu nhiét do
dung moéi chiét chi khoang 50-60°C hi¢u qua chiét rat thap,
khéi luong chét chiét thu dugc 68,1-96,7 g, ham lugng
Lentinan trong chét chiét chi khoang 8,22-9,63%. Khi nhiét
d6 dung moi chiét ting dan, hiéu qua chiét tach ciing ting
theo. O nhiét do chiét 90°C, hiéu qua chiét ting vot, khdi
lwong chét chiét thu dugc 1a 313,5 g, ham lugng Lentinan
trong ché pham tho dat 32,62%. O 100°C, hiéu qua chiét
dat cao nhét, twong ung véi khdi lwong chat chiét thu dugc
424,7 g va ham lugng Lentinan trong ché phdm dat 48,36%.

Nhin chung, nhiét 36 dung méi & quy mé chiét 20 kg
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nguyén liéu ndm khé/mé tuong duong nhiét ¢ dung moi
chiét & quy md phong thi nghiém (100 g nguyén liéu kho/
mé).

Két qua nghién ctru nay phu hop véi nghién ctru cia
Nor Azreen Mohd Jamil va cong sy (2013) ciing chiét
tach Lentinan tir nAm huong béng nude ¢ nhiét do 100°C
va chiét hai lan [8]. Trong khi dé, tic gia Tanaka, patent
US5780097 cho riang qua trinh chiét tach Lentinan chi nén
duy tri & 85-90°C va bd sung cyclodextrin vao dich chiét
lam chat mang cho Lentinan [7]. Nguoc lai, cac tac gia clia
patent CN 103059162 A lga chon nhiét do chiét rat cao
(140-180°C) dé tach chiét Lentinan tr nAm huong trong
moi truong kiém [9].

Nhom nghién ctru cho rﬁng, nhiét 36 nudc 100°C 1a thich
hop nhat dé tach chiét Lentinan tir nAm huong vi ¢ nhiét do
nay Lentinan khong bi bién tinh. Mat khac, nhiét do chiét
cao hon 100°C dé& chiét ra cac san pham phy khong mong
mubn, san pham sau chiét s& kho tinh ché.

Khao sadt thoi gian chiét thich hop cho qua trinh tach
chiét Lentinan

Trong qué trinh chiét tach can lwya chon thoi gian chiét
thich hop nham nang cao hi¢u qua chict, dong thoi khong
lam bién doi chat lvong va ham lugng Lentinan.

Tién hanh tach chiét 20 kg mau bot ndm hwong kho
trong dicu kién: dung moi chiét 1a RO: 50 lit; nhi¢t d¢ dung
moi chiét 100°C; thoi gian chiét thay doi tir 20-90 pht, thoi
gian gia nhiét: 15 phut; nong d6 etanol: 90°; ty 1€ dich chiet/
etanol = 1/2 (v/v).

Anh huéng cia thoi gian chiét téi qua trinh tach chiét
Lentinan dugc thé hién trong bang 4.

Bang 4. Anh huéng chia thoi gian chiét téi qua trinh chiét
Lentinan.

Th(‘z’i gian Lwong n?up hwong Kh'(‘ii lu’q’ng Ham luwong
chiét (phut) kho ban dau (kg) chat chiet (g) Lentinan (%)
50 20 27,6 2,42

60 20 59,1 3,98

70 20 129,2 11,27

80 20 423,6 48,32

90 20 558,3 36,67

Qua bang 4 cho thiy, néu thoi gian chiét qua ngin (chi
khoang 50 phut), hiéu qua chiét s& rat thap, khdi luong ché
phém thu dugc 1a 27,6 g, ham lugng Lentinan trong ché
pham chi khoang 2,42%. Néu thoi gian chiét kéo dai 60
phit, hiéu qua chiét ciing ting 1én 5 rét, khéi lugng ché
phém tho thu duoc 1a 59,1 g, nhung ham lugng Lentinan
trong ché pham chi khoang 3,98%. Thoi gian chiét thich
hop nhit & déy 1a 80 phut, khi d6 ham lwong Lentinan trong
ché pham dat cao nhét (48,32%). Néu kéo dai thoi gian chiét
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t6i 90 phit, hiéu qua chiét lai giam, thé hién & khdi lugng
ché pham tho thu dugc rat cao (558,3 g) nhung ham luong
Lentinan trong ché pham chi dat 36,67%, ching t6 néu kéo
dai thoi gian chiét s& tao ra san phém bi 14n nhiéu tap chét
hoic céc polysacarit khong mong mudn.

Nhin chung, thoi gian chiét & quy mé 20 kg nguyén
liéu nAm kho/mé khong chénh 1éch so véi thoi gian chiét &
quy md phong thi nghiém (100 g nguyén ligu khé/mé) Tuy
nhién, ¢ sy khac biét dang ké vé khéi luong chit chiét va
ham lugng Lentinan trong chit chiét ¢ hai quy mo nay o]
quy mé 20 kg nguyén liéu khé/meé, khéi lugng chit chiét
thu duoc ting khoang 10% va ham lugng Lentinan trong
chat chiét ting khoang 7-8% so v&i quy md 100 g nguyén
lidu kho/mé. Co thé & quy md chiét 20 kg nguyén liéu kho/
mé voi hé thiét bi chiét ddng bd khép kin hon so voi quy mod
phong thi nghiém, gidm hao hut nguyén li€u va nang luong,
nén nang cao duoc hiéu qua thu hoi san pham chiét. Tac gia
Nor Azreen Mohd Jamil va cong su (2013) tach Lentinan tur
300 g ndm huong khod bing nuéc néng va dung dich kidm
can 25,5 gio lién tuc dé tinh ché dugc Lentinan ham luong
cao 90%, nhung chi can 90 phit dé tach dwoc Lentinan tho
[8]. Trong khi dé, Yap va Ng (2001) ding nudc nong dé
tach tir 100 g ndm huong kho thu duge 300 mg Lentinan
tinh khiét phai can thoi gian 1a 72 gio [10]. Monic Tomassen
va cong su (2011) thi dung k¥ thuat séng siéu am dé tach
chiét Lentinan tho >40% tir 100 g nam huwong kho can 50
phiit, tuy nhién dé tinh ché Lentinan ¢6 ham lugng >90%
can khoang 75-80 gid [11].

Nhom nghién ciru khao sat thyc té thay thoi gian 80 phat
1a thich hop nhét dé tach chiét Letinan c6 ham luong >45%
tir 20 kg nguyén liéu kho/mé. Két qua nay vé co ban 1a phu
hop véi nhimng thong s nghién ctru ciia cac tac gia vira dé
cap o trén.

Khdo sat ty 1¢ dich chiét va etanol 95° trong qud trinh
thu hoi Lentinan

Trong qua trinh chiét tach Lentinan tir nAm hwong st
dung etanol 95° dé thu hoi Lentinan tir dich chiét thé cho
théy: etanol 1a mdt dung moi linh hoat, c6 thé pha tron véi
nuée; Lentinan 13 mot B-glucan, ddy nbi B-1,3-glucan lam
cho mach polysaccharit c6 dang xodn; (1,3)-B-D-glucan tan
trong nudc néng va tan mot phan trong nude lanh, tuy nhién
Lentinan khong tan trong etanol. Dya vao déc tinh nay, st
dung etanol dé tach Lentinan ra khoi dung dich.

Ty 1 dich chiét/etanol 95° anh hudng nhiéu dén hiéu qua
thu nhan Lentinan va ty 1€ nay c6 y nghia quan trong trong
san xut & quy mo 16n, vi n6 tic dong 16n t6i gia thanh san
pham.

Tién hanh tach chiét 20 kg mau bot ndm hwong khé trong
dicu kién: dung méi chiét la nudc RO: 50 lit, nhiét d¢ dung
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mai chiét: 100°C; thoi gian chiét: 80 phat; ndng do etanol:
959 ty 1¢ dich chiét/etanol thay do6i tir 1/1 dén 1/3 (v/v). Két
qua khao sat anh huong cua ty 1& dich chiét va etanol 95°
trong qua trinh thu hdi Lentinan dugc thé hién trong bang 5.
Bang 5. Anh huéng ciia ty 1& dich chiét va etanol 95° trong qua
trinh thu héi Lentinan.

Ty 18 dich chiét/ Luwgng nam Khoi lwgng Ham lwong

etanol 95° (v/v) hwong kho chat chiet (g)  Lentinan trong
ban dau (kg) ché pham (%)

1/1 20 137,5 12,90

12 20 423,6 48,33

1/3 20 552,65 37,04

Tir bang 5 thay rang, néu ty 1¢ dich chiét/etanol 1a (1/1)
thi lugng Lentinan khong dugc két tua hoan toan, do vay
khéi lugng chit chiét chi 1a 137,5 g va ham lugng Lentinan
1a 12,9%. Néu lugng etanol cho vao gap hai lan dich chiét
(dich chiét/etanol = 1/2) thi khéi lwong chét chiét thu duoc
khong phai 1a cao nhat (423,6 g), nhung ham lugng Lentian
trong ché phim dat cao nhét 1a 48,33%. Trong khi d6, néu
dich chiét/etanol = 1/3 thi khéi lwong chit chiét thu duogc
1a cao nhat (552,65 g) nhung ham luong Lentinan trong
ché phim lai bi giam con 37,04%. Ching to néu sir dung
luong etanol quéa nhiéu ciing khong tdt, vi 1am giam hiéu
qué thu hdi Lentinan, didu nay c6 thé 1a do lugng etanol qua
nhiéu tao két tia nhanh, kéo theo cac thanh phan polysacarit
khong mong mudn hodc cac tap chat khac.

Nhom tac gia cia patent CN 103724447 A ciing st dung
etanol dé thu hdi Lentinan tir dich chiét nAm huong. Dich
chiét tho ndm huong sau khi dugc co dic, bd sung etanol
90° vao véi ty 1é dich chiét/etanol = 1/8 (v/v), ly tam, thu
két tia. Phan dich sau ly tim bo sung tiép etanol véi ty 18
nhu vay, ly tim thu hdi két tia. Lap lai ba lan nhu vay.
Theo quy trinh do, phf‘il’l két tia thu duogc 14 Lentinan ham
luong 7-10% [12]. Viée sir dung etanol voi khdi lugng gap
khoang 8 1an dich chiét, chi phi s& rat 16n, tuy nhién ham
luong Letinnan kha thap (7-10%). Hon nita, etanol dugc
bd sung lai vao dich ly tim nhiéu lan s& két tia thém nhiéu
thanh phan polysacarlt khong mong mudn hodc cac tap chit
khéc 1an trong san pham Lentman s€ lam giam ham lugng
Lentinan trong san phdm cudi ciing.

Nhom nghién ctru lya chon phuong phép chi chiét tach
Lentinan tir nAm hwong bang nudc néng 100°C, dich chiét
thu duoc dem c¢o dic, bd sung vao do etanol 95° véi ty 1€
dich chiét/etanol = 1/2 (v/v), sau d6 dem ly tam, thu dugc
két tia 1a Lentinan c6 ham luwong >45%. Xét vé mit kinh
té, phuong phap nay hiéu qua, it ton thoi gian, chi phi thap,
dung méi chiét than thién méi truong. Hon nira, diy la
phuong phép rat phit hop véi cac trang thiét bi va didu kién
chiét tach tai Viét Nam, hudng tdi viée dua ra quy trinh san
xuét Lentinan ¢ quy mé 16n hon.
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Sau khi nghién ctru, khao sat mot s6 yéu t6 anh hudng
dén qué trinh tach chiét va thu nhan Lentinan tir nAm huong
kho tai Viét Nam, quy mo chiét 20 kg nguyén liéu kho/mé,
chung t6i d xac dinh duoc cac didu kién thich hop dé tach
chiét Lentinan nhu sau:

- Ty 1¢ nam huong kho/nude = 1/2,5 (w/v).

- Toc d6 khudy 130 vong/phiit.

- Nhiét d6 dung méi chiét (nude RO): 100°C.
- Thoi gian chiét: 80 phiit.

- Ty 1& dich chiét/etanol 95° = 1/2 (v/v).

- Ham luong Lentinan trong chat chiét >48%.

Do gi6i han cta khuén khé bai bao nay, chung toi chi dé
cap toi viée nghién ctru cac didu kién anh huong dén qua
trinh chiét tach tir nAm huong khé bang nudc nong két hop
v6i bién phap khudy tron va dung etanol thu hdi san pham
Lentinan c¢6 ham lugng 30-50% tng dung lam nguyén li¢u
san xudt thyc pham chirc ning. Trong bai bao khéc, ching
t6i s€ trinh bay anh hudng cia cac bién phap cong nghé
(khqu tron, siéu am, vi song, trich ly lién tuc...) to1 hi¢u
qua chiét suat Lentinan & quy md cong nghi¢p.

LGOI CAM ON

Nhom nghién ctu xin trdn trong cdm on B Cong
thuong va Ban diéu hanh Chuong trinh hoa dugc, Cuc Hoa
chat d cAp kinh phi thuc hién dé tai thong qua Hop dong sd
073/2016/HD-DT.CNHD.
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QUY DINH VE BAI VIET DANG TAI TREN TAP CHi

Yéu cdu chung

Bai viét gUii dang trén Tap chi phai 1a bai viét nguyén thuy (chua dudc cong bd trude 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 KHOA HOC

AAAAAAAAA
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2.1.

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

2. Khoa hoc ki thuat va cong nghé
Ky thuat dan dung: ky thuat kién
tric; ky thuat xay dung; ky thuat
két cdu va do thi; ky thuat giao
théng van tai; ky thuat thuy Igi; ky
thuat dia chat céng trinh
Ky thuat dién, ky thuat dién ta, 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 cua 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 chiing va truyén thong

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

. Triét hoc, dao dtic va tén gido

. Nghién ctiu vé khu vuc va quéc té

. C4c linh vuc khéac cla khoa hoc xa
hoéi va nhan van
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DPong dat Muong Ang (M=3,9) ngay 08/01/2018 va dong dit Pién Bién
Pong (M=4,3) ngay 09/01/2018.

Lé Vian Diing, Cao Dinh Tridu, Dinh Quéc Vin, Cao Dinh Trong, Nguyén
Piéc Cuong

Xac dinh vi tri phin loai miu Alocasia sp. thu thip & Xuin Son (Pha
Tho) trén co sé phan tich 3 vang gen matK, petD va trnY-trnE.

Bui Hdng Quang, Nguyén Vin Du, Lé Thi Mai Linh, L& Xuén Dic, Ha
Minh Tam

Nghién cttu xay dung ban dd nguy co sat 16 d4t cho huyén Vin Yén,
tinh Yén Bai.

Ding Thi Ha, Bui Thi Thu Trang, Nguy&n Khic Thanh

Giai phap tich hop vién tham va GIS trong gidm sat xAm nhip min
song Ciru Long.

Lé Vin Trung, Tran Thi Véan, Nguyén Nguyén Vii

Nghién ciru tinh chit nhiét ciia tim d4n composite trén nén gidy bucky
va polyaniline.

Quéch Thi Ngoc Anh, Nguyén Thi Hong Thim, Ngé V& K& Thanh, D&
Hitu Quyét

Nghién ciru thwe nghiém hiéu qua gia cwdng dAm bé tong bi nirt bing
vit liéu tAm s¢i cac bon CFRP.

Nguyén Trung Hiéu, Ly Trin Cudng

Nghién ciru dnh hwémg clia cic didu kién bién va kich thwéc ving
nghién ctru dén két qua dy b4o va phan tich tai bién dia chit trong xay
dung cong trinh ngim khi sir dung phwong phap s6.

Nguyén Quang Phich, Nguyén Huy Vimg, Ngb Doin Hao, Nguyén Trong
Tam

Giai phap xi bun cat bing cira phai giita dong chinh, ing dung cho
cong trinh dap ding viing Tay Bic.

Nguyén Chi Thanh, Nguyén Huy Vuong, Trin Vin Quang, Vii L& Minh

Nghién ciru xdy dyng mé hinh théng ké dé t6i wu qu4 trinh agglomerat
héa ing dung trong hoa tach dong quang urani.

Tran Thé Dinh,[Than Van Lién, Pham Vin Thiém

Nghién ciru phat trién hé théng bio vé catdt bing dong dién ngoai
chéng dn mon vo6 tau bién.

Nguyén Ngoc Phong, S Chi Linh, Pham H6ng Hanh, Pham Quang Ngén,
Pham Xuén Ngoc

T6i wu héa thanh phin méi trudng 1én men ching Bacillus subtillis
DB104 thu nhin peptide khing khuin tii t6 hop bing phwong phap
dap tng bé mit.

Tran Qudc Tuén, Pinh Thi Lan Anh, L& Thi Thay Ai, Dinh Minh Hiép
Nghién cttu ché tao vat liéu nanocomposite polyaniline ing dung cho
cam bién sinh hoc.

Chu Vin Tuin, Nguy2n Trong Nghia, Hoang Vin Han, Chu Thi Thu Hién,
Nguyén Khic Théng, Hoang Thi Hién, Trn Trung

Mt s6 diéu kién dnh hwéng dén qua trinh tich chiét Lentinan tir nAm
hwong kho Viét Nam.

Hoang Phuong Lan, Nguyén Thi Lan Anh, Nguyén Ha Viét, Hoang Danh
Dy, Lé Ping Quang, Nguyén Dtrc Minh
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The earthquakes in Muong Ang (M=3.9) on 08/01/2018 and Dien
Bien Dong (M=4.3) on 09/01/2018.

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

Determination of taxonomic location of the Alocasia sp. sample
collected in Xuan Son (Phu Tho province) based on analysis results
of genes matK, petD and trnY-trnE.

Hong Quang Bui, Van Du Nguyen, Thi Mai Linh Le, Xuan Dac Le,
Minh Tam Ha

Research on building the landslide risk map of Van Yen district, Yen
Bai province.
Thi Ha Dang, Thi Thu Trang Bui, Khac Thanh Nguyen

Integrating remote sensing and GIS technology in monitoring
salinity intrusion in Mekong River.
Van Trung Le, Thi Van Tran, Nguyen Vu Nguyen

Research on thermal properties of composite pad based on Bucky
paper and Polyaniline.

Thi Ngoc Anh Quach, Thi Hong Tham Nguyen, Vo Ke Thanh Ngo, Huu
Quyet Do

Experimental research on flexural strengthening efficiency of
pre-cracked reinforced concrete beam using CFRP composite sheets.
Trung Hieu Nguyen, Tran Cuong Ly

Influences of selected boundary conditions and size of the study area
on the forecast and analysis results of geological hazards in
underground construction when using numerical methods.

Quang Phich Nguyen, Huy Vung Nguyen, Doan Hao Ngo, Trong Tam
Nguyen

A solution to flush sediment by penstocks in main stream, applying
for groundwater dams in the Northwest Vietnam.
Chi Thanh Nguyen, Huy Vuong Nguyen, Van Quang Tran, Le Minh Vu

Study on statistical model building to optimise the agglomeration for
applications in heap leaching of uranium ore.

The Dinh Tran,[Van Lien Than] Van Thiem Pham

Development of impressed current cathodic protection system for
corrosion prevention of ship hull.

Ngoc Phong Nguyen, Chi Linh Do, Hong Hanh Pham, Quang Ngan
Pham, Xuan Ngoc Pham

Optimisation of medium composition for recombinant antibacterial
peptide production from Bacillus subtillis DB104 by using response
surface methodology.

Quoc Tuan Tran, Thi Lan Anh Dinh, Thi Thuy Ai Le, Minh Hiep Dinh

Synthesis of polyaniline nanocomposites for biosensor applications.
Van Tuan Chu, Trong Nghia Nguyen, Van Han Hoang, Thi Thu Hien
Chu, Khac Thong Nguyen, Thi Hien Hoang, Trung Tran

Some conditions affecting the Lentinan extraction from dried
Lentinula edodes in Vietnam.

Phuong Lan Hoang, Thi Lan Anh Nguyen, Ha Viet Nguyen, Danh Du
Hoang, Dang Quang Le, Duc Minh Nguyen

Tap chi dién ti (E-journal): vistum; h.ujstun
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