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Khoa hoc Tu nhién n—

Gom nhom vin ban dua trén mau hiru ich
dugc danh trong pho bién

Tran Thanh Tram', Vo Pinh Bay*
"Trwong Pai hoe Cong nghé thong tin, Pai hoc Quéc gia TP H6 Chi Minh
’Khoa Céong nghé thong tin, Truong Pai hoc Cong nghé TP Ho Chi Minh

Ngay nhén bai 26/3/2018; ngay chuyén phan bién 30/3/2018; ngay nhan phan bién 22/4/2018; ngay chip nhan ding 27/4/2018

Tém tit:

Gom nhém viin ban 1a chii dé quan trong trong khai thac dir li¢u viin ban, va phwong phap hi¢u qua dé gom nhém
vin ban 1a dya trén miu phd bién. Pa cé nhiéu thuit toan dwoe phat trién nhim nang cao dd chinh xac cho bai toan
gom nhém vin bin dya trén miu phd bién, nhung lai khéng quan tim téi trong sb cia tir trong vin ban. Trong bai
b4o nay, cc tac gia dé xuit mot phuwong phap méi dé gom nhém viin ban dwa vao méu hiru ich dwgc danh trong pho
bién théng qua viéc sir dung TF (Term Frequency) cho mdi tir trong vin ban. Trong s ciia tir trén toan bd tip vin
ban dwgc tinh dwa vao IDF (Inverse Document Frequency), sau d6 sir dung thuat toan MWIT-FWUI dé khai thac
cAc mau hiru ich phé bién. Tiép theo, tién hanh gom nhém vin ban bang thuit toan MC (Maximum Capturing). Két
qua thir nghiém trén kho ngir liéu gdm 1.600 vin ban (16 chii dé) cho thiy, phwong phip méi da cai thién dang ké
dd chinh xac ciia viéc gom nhém viin ban so v6i phwong phap dwa vao miu phé bién.

Tir khéa: co so dir liéu s6 lwgng, gom nhém viin ban, miu hiru ich dwgc danh trong phd bién, miu phd bién, trong

sO cua tir.

Chi s6 phén logi: 1.2

Pat van de

Hién nay, cac cong trinh nghién ctru vé& bai todn gom
nhom vin ban tiéng Viét con rat it, hiu hét sir dung céac
phuong phap truyén théng nhu phuong phap gom nhém do
thi [1], gom nhoém dya trén thuc thé co tén [2]...

Nam 2002, Beil va cong sy da gidi thiéu mdt huong tiép
can mai cho bai toan gom nhém van ban, d6 la gom nhém
van ban dua vao mau phé) bién [3]. Két qua thuc nghiém cho
thdy, gom nhom vin ban dua vao mau phd bién cé do chinh
xéc cao hon, thoi gian xir 1y t6t hon so véi gom nhoém vin
ban dya vao bisecting k-means [4]. Cong trinh nay mo ra
mot hudng tiép can hoan toan méi cho bai toan gom nhoém
van ban va 1a tién dé cho rat nhidu cong trinh nghién ciru
sau nay.

Mot sb thudt toan gan day da giai quyét duoc van dé
gom nhom vin ban dya trén mau phd bién nhu phuong phap
CMS [5], phuong phap FIHC [6], phuong phap CFWS [7].
Tuy nh1en cac phuong phap nay lai khong quan tam t01
trong s6 ctia tir trong cac van ban, chi quan tam tGi tan sd
xudt hién cua cac item trong mau phd bién. Trong [8], tac
gia da chi ra mot s6 han ché cua cac thuat toan trén nhu sau:
1) C6 thé dan t6i viéc trung lap cac van ban trong két qua

‘Tac gia lién hé: Email: bayvodinh@gmail.com
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gom nhom cubi cung; 2) C6 khuynh huéng chon nhom tng
vién c6 sb vian ban it, trong khi do phd bién cua nhing vin
ban d6 16n dé gom thanh 1 nhém, dan t6i két qua mot sd
16n cac nhom duge gom chi ¢6 1 van ban; 3) Khong thé giai
quyét dugc mau thuin nhom khi chi dinh cc vin ban vao
cdc nhom, mdt van ban c6 thé dugc chia thanh nhiéu nhom
khac nhau...

Khai thac mau phd bién khong quan tim dén trong sé
cliia cac muc, vi vay khi ap dung cac thuat toan khai thac
mau pho bién dé gom nhom vin ban, cac tac gia chi quan
tam dén su xuit hién hay khong xudt hién ctia mdi tir trong
van ban. Thuc té, cac tir trong van ban c¢6 sb 1an xuat hién
khac nhau, nén c6 dong gop khac nhau. Trong bai bao nay,
chung t6i dé xuat phuong phap gom nhém vin ban dua trén
trong ) (chéng han TE-IDF, tan sb xuét hién.. .) cla cac tu
va thuat toan MC v&i muc tiéu cai thién do chinh xac ctua
két qua gom nhém.

Phuong phap nghién ciiu

Co 56 dit liéu (CSDL) s6 hrong: cho mot CSDL D véi
mot tap cac giaodich T'= {t, t,,... t }, mQt tap cac mat hang
= {i,, i,,... 1 } va mot tap cac trong sO W = {w, w
wn} twong tng véi moi mat hang trong /. V&1 moi giao dich
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Abstract:

Text clustering is one of the important topics of the
text mining. One of the most effective methods for text
clustering is the frequent itemsets based approach.
There are many frequent itemsets based algorithms
to improve the accuracy of text clustering. However,
these algorithms do not focus on the weight of terms in
documents. In fact, the frequency of each term in each
document has a great impact on results. In this paper,
we propose a new method for text clustering based on
frequent weighted utility itemsets. First, we calculate TF
(Term Frequency) for each term in documents to create a
number matrix for the documents. The weights of terms
in the documents is based on the IDF (Inverse Document
Frequency). Next, we use MWIT-FWUI algorithm for
mining frequent weighted utility itemsets from a number
matrix and the weight of terms in the documents. Finally,
based on frequent utility itemsets, we cluster text using
MC (Maximum Capturing) algorithm. We have tested
this method on a corpus consisting of 1,600 documents
including 16 different topics. Experimental results
have shown that our method significantly improves
the accuracy of the text clustering compared with the
clustering method using frequent itemsets.

Keywords: frequent itemsets, frequent weighted utility
itemsets, quantitative databases, text clustering, weight
of terms.

Classification number: 1.2

t = {X,;» X5+ X} Ma trong d6 x,; 1a s0 lugng san pham

dugc mua boi mat hang thir i trong giao dich t,.

Trong s6 cua tir (TF-IDF): TF-IDF (term frequency -
inverse document frequency) cia mot tu thé hién muc do
quan trong cta tir ndy trong mot vin ban nim trong mot tap
hop céac van ban. N6 dya vao tan sd xuét hién cua 1 tir trong
1 van ban (TF) va tan s6 nghich cuia 1 tir trong tap vin ban
(IDF).
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TF (term frequency) 1a tin sd xudt hién cta 1 tir trong 1
van ban. Gia tri TF cua mdt tr t trong van ban d dugc tinh
theo cong thuce (1).

n(t, d)
tf (bd) == s (1)

Trong do6, n(t, d) 1a s6 1an xudt hién tir t trong van ban d;

n(d) 1a s6 1an xuét hién ciia tat ca cac tir trong vin ban d.

IDF (inverse document frequency) la tan sb nghich cua
mot tir trong tap van ban (corpus). Trong tip vin ban, mdi
tur chi co 1 gia tri IDF duy nhat duoc tinh theo cong thuc (2):

ID|

ldf (t,D) = lOgm (2)

Trong d6, |D| la tong s van ban trong tap D,
|{d € DIt € d }| 1a s6 vin ban d c6 xuét hién tir ¢ trong
tap D. Néu tir d6 khong xuat hién ¢ bt cr mot van ban
nao trong tp D thi miu s s& bang 0, dan toi phép chia
khong hop 18, vi thé nguoi ta thuong thay bang cong thirc
1+ |{d € D|t € d}. Co s6 logarit trong cong thirc nay khong
thay doi gia tri ctia 1 tir ma chi thu hep khoang gia tri cta tir
d6. Viéc thay do6i co sd s& khong anh huong dén ty 1é giira
céc gia tri IDF. Tuy nhién, viéc thay doi khoang gia tri s&
gitip ty 18 giita IDF va TF twong ddng dé ding cho cong
thue tinh TF-IDF nhu sau:

TF-IDF(t,d,D) = tf(t, d) x idf (¢, D) 3)

Trong d6, nhiing tur c6 gia tri TF-IDF cao la nhiing tu
xudt hién nhiéu trong vin ban nay va it xut hién trong cac
vin ban khéc. Viée nay giup loc ra nhimng tir ph bién va giir
lai nhling tur c6 gia tri cao (tir khoa cua van ban).

Noi dung nghién ciiu

Mé hinh

M6 hinh giai quyét bai toan gom nhém vin ban tiéng
Viét dugc thé hién trén so do hinh 1.

- Tap van ban da dugce xu ly Tap cac tir .
Xurly van Loai bo hur tir 5l Dinh trong s
ban 71 (Stopword)

Tap vin ban

=
&
=
g
<
s
5
&

Tap mau hitu ich duge danh

trong phd bién

Gom nhom va N
om mhom van Khai thic miu hinu ich duge
Viin ban duge b — o
danh trong ph bién

Hinh 1. M6 hinh gidi quyét bai toan gom nhém van ban tiéng
viét.

Xur ly van bdan

Tach tir tiéng Viét: trude khi thyc hién gom nhém vin
ban can tién hanh tach tir tiéng Viét. Khong nhu tiéng Anh,
ranh gidi giira cac tir trong tiéng Viét khong don thuan chi



1a nhitng khoang tring, doi hoi phai xir 1y riéng trude. Vi du
cau “Td qudc ta dep nhu tranh v&” s& duoc tach ra thanh:
T6_quéc | ta | dep | nhu | tranh v&.

Nhdn dang tén riéng tiéng Viét (NER - Named Entity
Recogniton)

Sau khi tach tur tiéng Viét, hé théng s& tién hanh nhan
dang tén riéng tiéng Viét. Vi du cau “Trién 1am dién ra tir
22 dén 30/6 tai Bao tang My thuat”. Sau khi tach tir va tién
hanh nhan dang tén riéng tiéng Viét, s€ ra thanh cac tu:
Trién_13m | dién _ra | tir | 22/NUM | dén | 30/6/NUM | tai |
Bao_tang My _thuat/PER |.

bé giai quyét bai toan tach tir va nhan dang tén ri€ng
tiéng Viét, chiing t6i str dung cong cu VnTokenizer dé phan
doan tir tiéng Viét va cong cu CLC_VN_NER dé nhan dang
tén riéng tiéng Viét.

Loai bo cac huw tir

Sau khi tach van ban thanh danh sach cac tir, hé théng
tién hanh loai bo cac hu tir (stopword) khong ¢ ¥ nghia dic
trung (thi, 1a, nhi, vang, néu, nhu.. D). Dé loai bo cac hu tu,
chung t6i sir dung tir dién cac hu tir duge chung toi tong hop
lai (gdm 880 tir).

Thudt todn tim méu hivu ich dwoc dinh trong pho bién

Nhu da dugc trinh bay ¢ trén, cac cong trinh trudc day
quan tim dén trong sb ctia cac item hodc vira quan tim dén
trong sb cua cac item, 14n trong sé cua mdi item trong céc
giao dich. Péi voi CSDL duoc xdy dung tir cac van ban,
chi quan tim dén trong sb cua céc item trong cac giao dich.
Vi vy, co thé ap dung thudt toan MWIT-FWUI (hinh 2)
dé khai thac mau hitu ich duoc dénh trong pho bién. Trong
phén nay, cac tac gia dé xuat thuat toan cho phép khai thac
mau hitru ich duge danh trong phé bién tir ma tran tan sb
xudt hién cua cac tir trong van ban nhur trén hinh 3.

Dinh nghia 1: theo [9] Trong s hiru ich cua giao dich t,
ky hi¢u twu (t,), duoc tinh theo cong thirc (4).

Zij € S(tg) W] X xki]'

4
el @

twu(ty) =

Trong dd, x,,, 1a trong s6 cua item i, trong giao dich thir 7.

Pinh nghia 2 [9]: do hd tro hiru ich (wus - weighted
utility support) cua mét itemset tinh theo cong thure (5).
Dty e tox) twu(ty)

wus(X) = Y ertwulty)

©)
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Thuit todin MWIT-FWUI
Input: CSDL OD chira s6 lugng cdc tir trong van ban va ngudng min_wus.

Output: Tip ¥ chira tat ca céc miu hir ich duge danh trong phd bién théa ngudng
min_wus tir OD.

Phwong phap:

L. Tir OD, tinh trong s5 TF - IDF cilamdi tir trong van bin // diing céng thire (1), (2)
2. Tinh trong so hiru ich giao dich (Awu) cila mdi van ban // ding cong thike (4)

3. St dung cong thite (5) tinh wus cho méi tir don trong cac vin ban

4. =0

5. P=Tip cdc tirdon co wus thoa min_wus

6. Goi ham FWUI_EXTEND (P)

FUI_EXTEND (P)

7. Forallni e Pdo

8. Thém (n; , wus(n; )) vio W
9. P=0

10. Foralln; & Pwithj>ido

11. X=niun;

12 Tinh 46 h trg hiru ich wus(X) // dung cong thire (5)
13. Néu (wus(X) = min_wus) thi
14. Thém X vao Py

15. FWUI_EXTEND (P, min_wus)

Hinh 2. Thudt toan MWIT-FWUL.

Thuit toin Gom nhom vanbin
Input: Tap vin bin D= {d1, &3, ..., d=}, mau hiru ich dwoc dinh trong phé bién
Output: Tip vinban di duge gom nhom Clus= {chusy, clusy, .., clus:}
Phuong phip:
Budc 1: Khai tao
Xiy dimg ma trn tuong dwong A véi afi]fj] = 6 mdu phd bien gong nhau
@i hai vin ban
Buoc 2: Gom nhom vinban
1. Tim ga ta nho nhat (min) khic 0 trong ma trin A
2. Tim g tr lon nhit (max) trong ma tédn A va tm tit ci cic cip vin bin chua dwge
gom nhém trong ma trin Acd g tn = ga tn max (*)
3. While (True)
Néumax = min thi
Tit i cic cdp vin bin chim dwoc gom nhom 58 dwge gom ki thanh mét
nhom ma
Nawoe la néu max > min ta tien hinh theo trinh tr sau:
1. Duyiét lin Irot cic cip vin bin tim duoc, neéu cé 2 vin bin trong cdp
vin bin ma khéng thube vio nhém & c6 sin thi 2 vin ban niy s& duoe st
dungdé gom thanh | nhom mai.
2. Duyét lin lwot cic cip vinbin, néu cb 1 trong 2 vin bin trong cip vin
bén thudc vao nhom & co sin thi vin bin con Ia1 s& duoc gom vao nhom
di conay.
3.Gin g@a tr cho cic clp viin bin = 0, tiép tue quay tré ki thire hitn vide
tim @4 tn max trong A(*).
Néu con bétkj;' van bin nao chua dwoc gom nhom thi maéi vin bdn nay sé dwoc
st dung dé gom lai thanh 1 nhém méx.
End while.

Két thic viée gom nhéom_

Hinh 3. Thudt toan Gom nhém van ban.
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Vi du minh hoa

Xét co so dir liéu tan s6 xuat hién cua cac tu nhu trén
bang 1.

Bang 1. Co s6 dii liéu so lan xuat hién cta cac t.

ITEM

A B C D E
TID
1 2 0 3 0 4
2 0 2 0 1 3
3 0 4 2 2 1
4 3 0 1 2 2
5 0 3 0 0 3
6 1 0 2 3 0
7 2 2 3 0 0
8 0 2 2 0 0
9 0 0 4 3 2

Ta co: tap van ban D = {d, d,, d,, d,, d, d, d, d;, d,},
vatap cac tr /= {A, B, C, D, E}, v6id = {2, 0, 3, 0, 4},
nghia la trong van ban d, ¢6 2 tr A, 3 tir C, 4 tir E, khong
cotu B, D.

Khai thac méu hitu ich dwoc danh trong phé bién:

Str dung cong thirc (1) dé tinh tan s xudt hién TF cua
cac tu trong van ban. Vi item A xuat hién ¢ van ban 1, 4, 6,

2
7, nén TF(A) dugc tinh nhu sau: TF (A, d) = Py
3

TF (A, d,) = 5 TF (A,d,) = = TF (A, d,) = =. Tuong ty cho
céc item con lai, thu duogc két qua nhu ¢ bang 2.

Bang 2. Tan s& xuat hién cla cac tif trong van ban.

ITEM
A B C D B
TID
1 0,222 0 0,333 0 0,444
2 0 0,333 0 0,167 0,5
3 0 0,444 0,222 0,222 0,111
4 0,375 0 0,125 0,25 0,25
5 0 0,5 0 0 0,5
6 0,167 0 0,333 0,5 0
7 0,286 0,286 0,429 0 0
8 0 0,5 0,5 0 0
9 0 0 0,444 0,333 0,222

Str dung cong thire (2) dé tinh trong sé cua céc tir trong
vian ban. Mdi tir chi ¢6 1 gia tri IDF duy nhat trong tip vin
ban, dugc xem nhu la trong s6 ctia mdi tir trong tap van ban.
Ta co: IDF (A, D) = log %; tuong tu thu duge két qua nhu

O bang 3.

TAP CHI

HOA HOC

NG NGHE |t Nam 60(8) 8.2018

Bang 3. Trong so clia cac Item.

Item IDF
A 0,35
B 0,25
@© 0,11
D 0,25
18 0,18

Tinh trong s hitu ich giao dich (twu) ctia mdi vin ban:
tir dit liéu & bang 2 va bang 3, tinh duoc trong s hitu ich
giao dich (twu) ctia mdi vin ban theo cong thirc (4):
0,222x0,35+0,333x0,11+0,444x0,18

3

twu(d,) = = 0,064

Tuong tu, ta dugc két qua nhu trén bang 4.

Bang 4. Trong sd hiiu ich giao dich cia méi van ban.

Tids twu

1 0,064
2 0,072
3 0,0535
4 0,063
5 0,108
6 0,074
7 0,073
8 0,0915
9 0,058
SUM 0,657

Tinh d6 ho tro hiru ich (wus): tir dit liéu & bang 2 va 4,
ta tinh d¢ ho trg hitu ich theo cong thuc (5), trong do lay
min_wus = 0,2. I[tem A xuat hi¢n ¢ van ban 1, 4, 6, 7 nén:
0,064+0,063+0,074+0,073

wus (A) = 0057

=0,42

Tuong tu, ta dugc wus (B) = 0,61, wus (C) = 0,73, wus
(D) = 0,49, wus (E) = 0,64. Tat ca cac gia tri ndy déu thoa
min_wus = 0,2, do d6 tat ca cac item don nay s€ dugc thém
vao cdy mau pho bién: ¢ = {A, B, C, D, E}.

Xét 16p tuong duong A, A Kkét hop voi B, ta dugc mét
itemset moi AB v6i wus (AB) = 0,12 < min_wus, vi vay
AB khong dugc thém vao A. Tuong ty, wus (AC) = 0,42 >
min_wus, thém AC vao A, ta dugc A = {AC}; wus (AD) =
0,21 > min_wus, thém AD vao A, ta dugc A = {AC, AD};
wus (AE) = 0,19 < min_wus, vi vdy AE khong dugc thém
vao A.

Sau khi thyc hién xong ¢ 16p A, s€ goi thuat toan dé quy
dé tiép tuc tao ra cac 16p twong dwong sau no. Thyc hién
tuong tu véi cac 16p B, C, D, E, cudi cung ta c6 dugc mau
hiru ich dugc danh trong phd bién thoa man min_wus = 0,2
la {A, B, C, D, E, AC, AD, BC, BE, CD, CE, DE, ACD,
CDE} trén hinh 4.



¢
AX1467 Bx23578 Cx1346789 Dx23469  Ex123459
0,42 0,61 0,73 0,49 0,64
ACx1467 ADx46  BCx378 BEX235  CDx3469  CEx1349 DEx2349
O,il 0.21 0,33 0,36 OjS 0,36 0,38

ACDx46 CDEX349
0,21 0,27

Hinh 4. Cay mAu hiiu ich dugc danh trong phd bién véi min_wus
=0,2.

Gom nhoém van ban:

- Xay dung ma tran tuong duong: tur dir li€u ¢ bang
2 va hinh 4, ta xay dung dugc ma tran tuong duong voi
a[i][j] = s6 mau phd bién gidng nhau giira hai vin ban (bang 5).

Bang 5. Ma trdn tuong duong.

1 2 3 4 5 6 7 8 9
1 1 3 5 1 1 3
2 5 3 3 1 1 1 3
3 7 3 3 3 3 7
4 1 7 3 1 7
5 0 1 1 1
6 3 1 3
7 3 1
8 1

- Thyc hién gom nhém (5 budce):

Budc 1: tim gia tri nho nhat khac 0 trong ma tran twong
duong A: min = 1.

Budc 2: tim gia tri 16n nhit trong A: max = 7.

Budc 3: tim cac cip van ban co gia tri bing max. Ta thay
(3,4); (3,9); (4,6); (4,9) co gia tri béng 7;gom (3,4, 6,9)
la 1 nhém va gén gid tri cho cac cdp van ban vura tim dugc
béng 0; con lai cac van ban (1, 2, 5, 7, 8) chua dugc gom
nhom (bang 6).

Bang 6. Ma tran tuong dudng véi cac van ban (3, 4, 6, 9) da
dugc gom nhém.

Khoa hoc Tu nhién n—

Budc 4: tim gia tri max trong A va cac cap van ban cé
cung gia tri v6i max. Ta thiy max = 5; cac cdp van ban (1,
4); (2, 3) c6 cung gid tri véi max; (1, 4); (2, 3) ¢6 van ban 3,
4 thudc nhom (3, 4, 6, 9), do d6 ta gom 1, 2 vao nhom nay.
Thu dugc (1, 2, 3,4, 6,9) 1a 1 nhém va gén gia tri cho céac
cap van ban vira tim dugc bfmg 0; con lai van ban (5, 7, 8)
chua dugc gom nhém (bang 7).

Bang 7. Ma tran tuong duong vdi cac van ban (1, 2, 3, 4, 6, 9)
da dugc gom nhém.

1 2 3 4 5 6 7 8 9
1 1 3 0 1 3 3 1 3
2 0 3 3 1 1 1 3
3 0 3 3 3 3 0
4 1 0 3 1 0
5 0 1 1 1
6 3 1 3
7 3 1
8 1

Budc 5: tiép tuc tim gia tri max trong A va cac cip vin
ban ¢ cung gia tri v6i max. Ta thdy max = 3, cic cip vin
ban (1, 3); (1, 6); (1, 7); (1, 9); (2, 4); (2, 5); (2,9); (3, 5); (3,
6); (3,7); (3, 8); (4,7); (6, 7); (6, 9); (7, 8) co cung gia tri voi
max. Trong cac cap van ban trén, c6 cap van ban (7, 8) chua
thugc nhom van ban da dugc gom cum, do do ta gom (7, 8)
thanh 1 nhom va gan gia tri cho (7, 8) bang 0.

Xét tiép (2,5) ¢6 van ban 2 thudc nhém (1, 2, 3, 4, 6, 9),
do do6 ta gom 5 vao nhom da c6 ndy va gén gia tri (2, 5) bang
0, duoc (1,2, 3,4, 5,6,9)1a 1 nhom; (7, 8) 1a 1 nhom, gan
gia tri cho céc cdp van ban vira tim dugc bang 0.

Nhu vay, tat ca van ban da duoc gom nhom,; két thuc
viéc gom nhom.

Tir 9 vin ban di cho ban dau ta gom dugc thanh 2 nhom:
nhém 1 gém céc van ban (1, 2, 3, 4, 5, 6, 9) va nhom 2 gom
cac van ban (7, 8) nhu trén bang 8.

Bang 8. Ma tran tuong dudng véi tit cac van ban da dugc gom
nhom.

1 2 3 4 5 6 1 8 9
1 2 3 4 5 6 1 8 9
1 i 0o o 1 0o 0o 1 0
1 1 3 s 3 3 3
2 o o0 0 1 1 1 0
2 5 8 3 1 1 13
; S S 3 o 0o 0 0 o0 0
4 1 0o 3 1 0 - L0t v
5 o . : 5 0o 1 ! !
- 5 | 5 6 o 1 0
7 3 1 7 0 1
8 1 8 1
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Két qua thuc nghiém va danh gia

Céac thuat toan duoc xay dung trén nén .NET Framework
4.0, su dung Visual Studio 2010. Kho ngtr li¢u thu nghiém
duoc ching t6i rat trich ty dong két hop véi dinh dang thu
cong bao gom 1.600 van ban thudc 16 chi dé (bang 9) tir
cac dién dan truc tuyén nhu “www.vnexpress.net”, “www.
dantri.com.vn”, “www.thanhnien.vn”.

Bang 9. Tap di liéu thuc nghiém.

ST Chaat vnbin  mgiem
1 Doi song 100

2 My thuat 100

3 Virus-Hacker 100 :
4 Thé thao 100

5 Tennis 100

6 Y khoa 100

7 Am nhac 100 2
8 San khéu dién anh 100

9 Cong nghé thong tin 100

10 Thoi trang 100

11 Boéng da 100

12 Bét dong san 100

13 Am thye 100 3
14 Bénh ctim 100

15 Xe 100

16 Hinh sy 100

TC 16 1.600

Str dung do do F (F-measure) [4] dé danh gia tinh hiéu
qua cua thuat todn gom nhom ding mau pho bién. P9 do F
duogc tinh theo cong thirc tur (6-9):

2 x P(i,j) x R(,j)

FOD =367 + rRa)) ©

F= Z% max; F(i,)) (7)

P(i,j) = % (8)
]

R(@,j) = — ©)

nl

Trong do: n, 1a s6 van ban cta 16p i, n la sO van ban cua
cum j, n, 1a sd van ban cua 16p i trong cum j, n 1a tong sb
van ban trong bo dit liéu; P(1, j) 1a d0 1O (Precision) ciia cym
j trong 16p 1; R(4, j) 1a d6 bao phu (Recall) cua 16p i trong
cum j; F(i, j) 1a d6 do F cua cum j trong 16p i. PO do F cang
cao, két qua gom nhom cang tot.
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Tién hanh so sanh véi phuong phap gom nhém vin ban
dua trén mau phd bién [7] véi 1.600 van ban trén 3 bo di
lidu. Bo dit liéu 1 gdm 4 chu dé (Doi séng, My thuét, Virus-
Hacker, Thé thao) v6i 400 vin ban. Két qua do do F véi cac
ngudng twong tmg nhu trong bang 10.

Bang 10. Két qua do do F ctia b dii ligu 1.

MS
015 014 013 012 011 01 009 008 008 007 005
F

MC 057 059 052 056 064 06 064 061 062 063 068

MC-W 07 076 078 072 082 08 074 082 083 084 083

Dbi v6i bo dir lidu 1, két qua gom nhoém dat dugc kha
cao. O bang 10 ta théy, véi thuat toan MC, do do F dat két
quéa cao nhit 1 0,68 (khoang 68%) sé vin ban dugc gom
vao dung nhom. Véi thuét toan MC-W, d6 do F dat két qua
cao nhét 1a 0,84 (khoang 84%) sb van ban dugc gom vao
dang nhém.

Bo dir liéu 2 gém 5 chu dé (Tennis, Y khoa, Am nhac,
San khiu dién anh, Cong nghé thong tin) véi 500 vin ban.
Két qua chay duoc voi cac ngudng twong Gng nhu trong
bang 11.

Bang 11. Két qua d¢ do F cta bd di ligu 2.

MS
0,15 014 0,13 012 011 0,1 0,095 0,09 008 008 0,07
F
MC 046 04 051 05 042 041 04 041 049 042 047
MC-W 048 047 051 05 048 048 049 049 049 048 05

Dbi v6i bo dit liéu 2, bang 11 cho thay thuat toan MC va
thuat todn MC-W déu c6 d6 do F cao nhat 12 0,51 (51%), sd
van ban dugc gom vao ding nhom.

Bo dir lidu 3 gdm 7 chu d& (Thoi trang, Bong da, Bat
dong san, Am thuc, Bénh cam, Xe, Hinh sy) v6i 700 vin
ban. Két qua chay dugc véi cic ngudng tuong tng nhu
trong bang 12.

Bang 12. Két qua do do F ctia b dii ligu 3.

MS
01 0095 009 0085 008 0075 007 0065 006 005 045 004 0035
F

MC 03704 037 037 037 0% 04 04 082 05 08 05 0H

MC-W 043 04 054 032 036 057 0% 05 083 057 0% 0M 039

D6i véi bo dit liéu 3 ¢ bang 12 cho thay, voi thuat toan
MC, d6 do F dat két qua cao nhat 14 0,54 (khoang 54%) sd
van ban dugc gom vao dung nhém. Vi thudt toan MC-W,
d6 do F dat két qua cao nhét 13 0,59 (khoang 59%) sd van
ban dugc gom vao diing nhom.



Tir két qua thir nghiém cho thay, thuat toan MC-W gom
nhém van ban tdt hon va c¢6 do chinh xac cao hon so véi
thuat toan MC. Véi mdi ngudng khac nhau sé& cho két qua
dd do F khéc nhau. Do d6, vi¢c xac dinh ngudng phu hop
cho bai toan van 1a mot thach thirc voi bai toan tim mau phd
bién néi chung, bai toan gom nhém vin ban sir dung mau
phé bién néi riéng.

Bai bao dé xuat mot phuong phéap méi dé gom nhom vin
ban dya vao méu hitu ich duoc danh trong phé bién. Dau
tién, chung toi tinh TF-IDF cho mdi tir trong van ban nhim
tao ra mOt ma tran trong sb cho tap van ban, sau do st dung
thuét toan MWIT-FWUI dé khai thac cac mau hitu ich phd
bién tir ma tran trong s6. Cubi cung, dya vao tap cac mau
hiru ich khai thac dwoc dé tién hanh gom nhém vin ban theo
thuét toan MC. Vi phuong phép nay, hé thong di cai thién
duoc dang ké d6 chinh xac cua viéc gom nhom van ban, cu
thé 1a d6 do F so v6i phuong phap gom nhém dya vao miu
ph bién.

Trong twong lai, cac tac gia s& tiép tuc ap dung thém céc
dac trung ngdn nglr nhu tr ndi dung, tén riéng... vao gom
nhom van ban. Méac khac, chung t6i tiép tuc thu nghiém su
dung phuong phap danh trong cho céc bai toan khac nhu:
Tim kiém van ban, tom tit van ban, phan loai van ban...

Nghién ciru ndy dugc tai tro bai Quy Phat trién KH&CN
Qudc gia (NAFOSTED) trong khuon kho dé tai ma s
102.05-2015.10. Céc tac gia xin tran trong cam on.
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Nghién ctru cau tric clia mz‘ing dién cuc
polymer sir dung cho pin nhién li¢u
bing phwong phap tan xa tia X géc nhé va siéu nho

Tran Duy Tap"
Truong Pai hoc Khoa hoc Ty nhién, Dai hoc Quéc gia TP Ho6 Chi Minh

Ngay nhan bai 19/3/2018; ngay chuyén phan bién 23/3/2018; ngay nhan phdn bi¢n 26/4/2018; ngay chap nhan dang 7/5/2018

Tém tit:

Acid poly(styrene sulfonic) ghép mach poly(ethylene-co-tetrafluoroethylene) (ETFE-PEM) dugc téng hop bé'mg phuong
phap ghép mach khoi mao béi chiéu xa gamma, trong dé phim ban diu original-ETFE dwgc chiéu xa va ghép mach béi
monomer styrene (Grafted-ETFE), sau d6 sulfo hoa dé tao thanh mang din proton. Céu tric lamellar ciia ETFE-PEMs
dwogc nghién ctru nhwr 13 ham ciia mirc d9 ghép mach (GD) béi phwong phap tin xa tia X géc nhé va siéu nhé. Két qua
cho thdy, vit liéu styrene chii yéu di vao pha vé dinh hinh ciia cAu tric lamellar va 1am cho bé day ving nay ting, kéo
theo chu ky lamellar ting khi GD = 0-34%. Bé day lamellar tinh thé, cAu tric c6 lién quan dén d bén co Iy clia mang,
chi giam nhe khi GD > 34%. Ngoai ra khi GD > 34%, céc styrene khong di vao cu triic lamellar nira, ma chii yéu di vao
khdi cAu tric lamellar (tdp hop cac ciu tric lamellar). Qua trinh nay din dén chu ky lamellar khong ting thém nira,

trong khi d6 ciu tric khdi lamellar ¢6 su phat trién manh mé khi GD > 34%.

Tir khoa: chiéu xa, lamellar, pin nhién li¢u, tin xa tia X géc nhé.

Chi s6 phén loai: 1.4

Gidl thiéu

Pin nhién liéu mang din proton 1a thiét bi dién hoa trong d6
nhién lidu hydro duoc chuyén tryc tiép thanh ning luong dién thong
qua céc phan tmg hod hoc [1]. Thiét bi nay dang thu hit sy quan
tam nghién ciru manh mé nhd vao hidu sudt sinh ning luong cao
(40-60%), than thién véi moi truong va hoat dong o khoang nhiét
do thap (~ 80-100°C) nén rat phu hop trong sir dung cho céc thiét bi
di dong, cam tay va cdc phuong tién van tai [2]. BO phan quan trong
nhét ciia pin nhién liéu 1 mang dién cuc polymer (PEM) hay mang
trao doi proton cd chirc nang chinh 14 dan proton (H") tir anode sang
cathode va ngan can khi H, tir anode va O, tur cathode khuéch tan
Va0 mang.

Vat liéu thuong mai hién nay dung lam PEM 1la nafion c6
nhitng han ché ¢4 hitu nhur gid thanh cao, quy trinh che tao phuc tap
va tinh din proton giam xuong nhanh chéng khi 6 4m (RH) trong
pin thip hodc nhiét d¢ trong pin trd nén cao hon [2]. Tinh trang vira
néu lam xuét hién mot nhu cau cip bach, 1a cin nghién ctru nhimg
vat lidu m6i khac nhau co thé thay thé vat liéu nafion. Trong cac
vat liéu méi dang nghién ctru thi poly(styrene sulfonic acid)-grafted
poly(ethylene -co-tetrafluoroethylene) (ETFE-PEM) n6i 1én nhur mot
mg vién ddy tiém nang, boi vi vat lidu ndy ¢6 gia canh tranh, co
thé tong hop bang phuong phép don gian (chiéu xa bing burc xa hat
nhan) va s& hiru nhimg tinh chéat phu hop cho tmg dung cta pin nhién
liéu 3, 4].

Mot s nghién ctru trude day cho thiy, ETFE-PEM co chira ciu
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trac lamellar, tirc 1 cAu tric dang khi ting trong d6 cac pha tinh
thé va vo dinh hinh sap xép co tinh tudn hoan, luin phién va c6 dinh
huong trong khong gian [3-5]. Chu ky lamellar (L) duoc xac dinh 1a
tong cta bé day lamellar tinh thé (L,) cOng vai bé day lamellar vo
dinh hinh (L ) thong qua biéu thirc:

L=L_+L, (1)

Céc thong s6 cdu trac lamellar cua vat lidu polymer dugc nghién
ctru rong rii bang phuong phap tin xa tia X goc nho (Small angle
X-ray scattering - SAXS) hodc/va siéu nho (Ultra small angle X-ray
scattering - USAXS) [6]. Déi voi vat lieu ETFE-PEM, cu tric
lamellar cung nhu cac thong sb dic trung cua ching (L, L, L) c6
sy thay doi theo quy trinh tong hop miu ciing nhu theo murc do ghep
mach (grafting degree - GD) [3-5]. Su thay d6i nay 1am thay doi cac
tinh chat phu vao céu tric lamellar nhu tinh dan proton, tinh hap thu
nude, dd bén co hoc, dd bén hoa hoc va do bén nhiét [1-3]. M lién
hé giita c4u truc lamellar véi cac tinh chat ciia mang 1a mot thong tin
rat quan trong dé co dinh hudng kiém soat hodc toi wu hda cau tric
1am cho pin nhién lidu hoat dong 6n dinh, hiéu qua va lau dai. Tuy
nhién sy hinh thanh va phét trién cia cu trac lamellar ciing nhu cac
thong $0 cAu truc dic trung cla vat li¢u ETFE-PEM theo muc do
ghép mach van chua duoc giai thich mot cach diy da, rd rang va toan
dién, boi vi cac xtr 1y s6 lidu SAXS chi thyc hién tryc tiép ma khong
thong qua viéc ap dung cac mo hinh toan hoc. Do do, trong cong trinh
nghién clru nay, ching t6i s€ phan tich chi tiét céc thong sb cau trac
lamellar thay d6i theo GD bang cac phuong phap xir Iy pho SAXS
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Abstract:

Poly(styrene sulfonic acid)-grafted poly(ethylene-co-
tetrafluoroethylene) (ETFE-PEM) was prepared using
a pre-irradiation grafting method, in which polymer
substrate (ETFE) was irradiated using gamma ray, then
immersed into a monomer styrene solution for graft
polymerization, and then we carried out the subsequent
sulfonation on the graft polymer to obtain a proton
exchange membrane. Lamellar structures of ETFE-
PEMs such as functions of grafting degree (GD) were
investigated using small and ultra-small angle X-ray
scattering. The obtained results showed that styrene
was introduced into the amorphous phase of lamellar
structures, resulting in the expansion of their thickness,
and hence causing the increase in the lamellar period with
GD = 0-34%. Crystalline lamellar thickness which relates
to the mechanical integrity of the membranes decreased
slightly when GD was > 34%. Also, when GD was > 34%,
styrene did not come into the lamellar structures, but it was
introduced into the lamellar grains. This process resulted
in no change in the lamellar period of lamellar structures,
whereas the lamellar grains developed significantly with
GD > 34%.

Keywords: fuel cell, irradiation, lamellar, small angle
X-ray scattering.

Classification number: 1.4

va USAXS dé hiéu rd va toan dién hon vé cdu triic cua vat lidu ghép
mach btrc xa dung lam mang dan proton st dung trong pin nhién li¢u.

Thuc nghiém

Vit liéu poly(ethylene-co-tetrafluoroethylene) (ETFE) ghep
mach acid polystyrene sulfonic (ETFE-PEM) dugc tong hop bang
phuong phap ghép mach khoi mao bang chiéu xa tia gamma. Phim
ban dau ETFE dugc chiéu xa bang tia gamma tir ngudn dong vi
phong xa Co® trong diéu kién ¢6 khi argon voi liéu hap thy 13 15
kGy. Sau khi chiéu xa, mau khao sat dugc ngam vao dung dich
styrene (trong dung moi toluene) véi cic ndng do khac nhau &
nhiét do 60°C dé cho phan tmg ghép mach va tao thanh phim ghép
mach buc xa (Grafted-ETFE) xdy ra. Mtrc do ghép mach (GD) cua
Grafted-ETFE duoc x4c dinh dua trén biéu thie [3, 4]:
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Wg-Wo

GD (%) = 2)

trong do W, 1a khéi lugng ban dAu ciia méu, W, la khéi lrong miu
sau khi ghép mach. Mau Grafted- ETFE sau d6 tlep tuc dugc ngam
trong dung dich acid chlorosulfonic néng do 0,2M trong dung moi
1,2 dicloroethane & nhiét d§ 50°C trong khoang 6 gio daé phan tng
sulfo hoa xay ra. San pham sau cing thu duoc 1 mang dan proton
ETFE-PEM (hay mang dién cuc polymer). Cac budc tong hop mang
dan proton ETFE-PEM bing phuong phap ghép mach khoi méao boi
birc xa gamma tir ngudn Co® duoc trinh bay & hinh 1.

0

EXFE Gée ty do Grafted-ETFE ETFE-PEM
Tia v Styrene < E].\ slfonic acid| - .
d__ P e [ o] 2
~ | | T S~ ‘ EXINRY
~—— e IS w
Chiéu xa .~~~ ¢ Ghép mach Luru b h b
NN

X Lwru huvnh hoal o ':.‘o,.

Hinh 1. Hinh minh hoa cac budc tong hgp mang dan proton ETFE-PEM
bang phuong phap ghep mach khoi mao béi biic xa gamma tif ngudn Co®.

Thyc nghiém do tan xa tia X goc nho (SAXS) va siéu nho
(USAXS) duogc lan luot tién hanh tai Vién Khoa hoc Vat liéu Qudc
gia Nhat Ban (NIMS) va tai Super Photon ring-8 GeV (SPring-8),
Osaka, Nhat Ban. Tai NIMS, hai thiét bi phat tia X dugc st dung:
thiét bi Rigaku NANO-Viewer, Tokyo, Nhat Ban phat tia X dac
trung K cua Mo (A, = 0,07 nm) va thiét bj Bruker NanoSTAR, Dirc
phat tia X dac trung K cua Cr (A= 0,23 nm). Birc xa ddc trung K
thu duoc sau do duorc tang cuong bing cach str dung guong Gbel
cho ngudn Cr va guong hai chidu cho ngudn Mo. Cudng do tin xa
2D ban dau duogc ghi nhan bé’mg detector 2D (Bruker, HiStar, Duc),
sau 6 chuyén vé cuong do 1D bing phan mém Igor Pro. Trong
thyc nghiém ghi nhan cuong do tan xa, khoang cach giira mau va
detector 13 35 cm (di voi ngudn Mo) va 105,6 cm (doi voi ngudn
Cr). Do do, cudng do tan xa dugc ghi nhan twong g tai NIMS nim
trong dai gia tri q = 0,1-10,49 nm™' (q 1a d¢ 1on vector tan xa, dugc
tinh bang 4zsin®/A, v6i 20 1a goc tan xa va A 1a budc song ciia tia X
to1). Tai SPring-8, thuc nghi¢ém do USAXS su dung tia X lién tuc
c6 ning luong 18 keV phat ra do chuyén dong theo quy dao cong
chum tia electron. Tuong tw nhu & NIMS, cuong d tan xa ban dau
thu dugc tir detector 2D (PLATUS-2M) dugce chuyen sang cuong do
1D bang phan mém Igor Pro. Khoang cach giita mau va detector la
42 m va cuong do tan xa dugc ghi nhan trong dai gia tri vector tan
xa q = 0,0047-0,242 nm". Dit liéu cudng do tan xa duoc két hop tir
két qua do ving tan xa goc nho hon & SPring-8 va ving dit liéu tan
xa goc 1on hon tai NIMS thanh mgt cuong d¢ tan xa hoan chinh véi
dai gia tri g = 0,0047-10,49 nm'".

Hinh 2 trinh bay s6 liéu SAXS/USAXS ciia cic mang dan proton
ETFE-PEM véi GD = 0-117%. Dya vao céc dic diém thay d6i vé do
dbc, dang dinh tan xa va cudng do tan xa 1(q), SAXS/USAXS duqc
chia thanh hai vung, trong d6 vung I véi l(q) co q = 0,15-15 nm
va vung 11 véiI(q) c6 q, = 0,0036-0,15 nm'! . Déi voi ving I, cudng
do tan xa I(q) tang khi GD tang tir 4,2 dén 34% va co xu hudng
khong thay doi hodc tham chi giam khi GD c6 gié tri 16n hon 34%.
Phim ban déu original-ETFE ¢ xuét hién dinh tin xa tai vi tri q,=
0,285 nm!, trong (g véi d¢ dai twong quan d, = 22,0 nm tinh theo
dinh ludt Bragg d, = 2n/q,. Dinh tan xa tai vi tr1 q, = 0,285 nm' ¢6
ngudn gdc tir cau truc lamellar nhu d3 béo céo trong mot s nghién
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ciru trude ddy [3-5]. Vi tri dinh tan xa q, ctia phim ban d4u original
ETFE bi dich chuyén vé phia co gia tri q, nho hon lan luot cho céc
mau ETFE-PEM c6 GD = 4,2-59,0%. Cu thé 1a g, = 0,269; 0,258;
0,249; 0,244; 0,241 va 0,240 nm’', tuong Ung véi d, = 23,4; 24,4;
25,2;25,8: 26,1 va 26,2 nm dbi voi ETFE- PEM ¢6 GD 42; 6,6;
8,8; 10,2; 19 va 34%. Két qua trén cho thiy rang, céc polystyrene di
di vao cdu tric lamellar va 1am cho chu ky lamellar ting theo GD.
Khi GD > 34% dinh tan xa q, khong thay doi vi tri, chimg t0 ring
polystyrene khong con di vao cau trac lamellar nira. Theo sy tang
dan gi4 tri cua GD, dinh tin xa tai vi tri q, ¢ xu hudng thoai dan
va rong ra cho thay trat ty dinh hudng cua cac cdu trac lamellar cua
ETFE-PEM sau khi ting GD d giam di so v6i phim ETFE ban dau.

Nhu vy, s6 liéu SAXS/USAXS ving I cho thong tin chii yéu vé
cdu trac lamellar. Khi GD tang, chu ky lamellar ciing ting 1én do su
mo rong kich thudc lamellar bdi sy hién di¢n cua cac polystyrene.
Theo cac két qua nghién cuu trude day [3-5], sy tang chu ky lamellar
(L) chii yéu 1a do su ting kich thude lamellar v6 dinh hinh (L)
do céc polystyrene di vao phim ETFE chu yéu dinh xir trong pha
v0 dinh hinh cua cau tric lamellar. Tuy nhién cac nghién ctru nay
(3-5D van chua tinh chi tiét gia tri L, va L. Trét ty dinh hudng
cau trac lamellar cling chiu dnh huorng boi su mo rong kich thude
ctia pha lamellar v6 dinh hinh. Céu tric lamellar dinh huéng ngiu
nhién hon nhung khong bi phé hiy hoan toan khi GD tang cao (GD
> 34%). Tuy nhién, nhimg thay doi vé cu trac lamellar do sy thém
vao polystyrene chi gidi han tai GD = 34% bdi vi L khong tang khi
GD > 34%. Két qué trén dan dén gia thuyét rang, khi GD > 34% hiu
hét cac polystyrene da di vao ving cdu tric khic bén ngoai céc ciu
triic lamellar (nhu s dénh gia s6 liéu SAXS/USAXS trong viing II).

10°F & J\ ]
P % 1
.E10 . ~ 1
O r 2% 8,89 -«
S10%k 1
- r % : 1
10°k | ]
: l 1

10-2 1 11 1 1
102 10" 10° 10
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Hinh 2. S§ liéu SAXS/USAXS ciia mang dan proton ETFE-PEM véi GD =
0-117%.

Doi voi cuong do tan xa I(q) ving I1, sy thay doi SAXS/USAXS
theo GD ¢4 thé chia thanh hai giai doan. Giai doan thi nhat c6 GD =
0-10% va giai doan thir hai c6 GD = 19-117%. C4c miu ETFE-PEM
& giai doan thir nhit ¢ cuong do tan xa I(q) tring nhau tai q < 0,018
nm’, tic 1a cAu tric ciia ving c6 kich thudc d > 349 nm khong chiu
anh hudng boi qua trinh ghép mach khi GD < 10%. Tuy nhién véi q
> 0,018 nm™! (tic la d <349 nm), cu'orng do tan xa I(q) co sy tang 1én
rd rét theo GD. Két qua trén ching t0 rang ¢ giai doan dau cia qua
trinh ghép mach (GD < 10%), cac polystyrene khong chi di vao pha
lamellar v6 dinh hinh ctia c4u tric lamellar nhu da thao lun & vung
I ma con di vao cac ving khac (ving II) ¢6 kich thude 16n hon cau
tric lamellar. Khoi lugng polystyrene di vao cac ving nay ting lén
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theo GD. Khi GD = 10,2% khoi lugng polystyrene di vao vung II,
1am xudt hién mot dinh tan xa c6 ngudn gbe tir cdu trac khdi lamellar
tai q, = 0,043 nm (tuong tmg d, = 146 nm) [4].

Déi v6i giai doan thir hai, I(q) tang manh trén toan ving II va
kém theo sy xuét hién hai dinh tin xa dang b vai. Vi tri va su dich
chuyén cia dinh tan xa trong ving q > 0,018 nm’' du(yc quan sat
rd hon so v6i dinh tdn xa trong ving q < 0,018 nm™'. Céc dinh tan
xa nay c6 sy dich chuyen vé phla q nho hon ¢ cac miu co6 GD =
19-59%, sau d6 dich chuyen vé ph1a q lén hon tai GD = 81% va lai
dich chuyén vé phia q thap dbi v6i cac mau ¢6 GD > 81%. Gi4 trj
dinh g, thay doi tir 0,024-0,033 nm" (tirc 1a d, thay doi tir 190-262
nm) khi GD = 19-59%. Tai gid tri GD = 81% vi tri dinh c6 gid tri d,
= 0,031 nm™ (tte 1a d, = 202 nm). Cudi cing mau ETFE- PEM co
GD = 117% c6 dinh tan Xa xuat hién tai gid tri ¢, = 0,029 nm ! (tle
lad, =217 nm). Cic két qua trén cho thay rang, polystyrene c6 xu
huong di vao pha lamellar v6 dinh hinh ctia cau tric khoi lamellar
cang nhiéu khi GD tang dan dén chuky d, cling tang theo. Tuy nhién
gid tri d, chi tang cho toi mau ETFE- PEM ¢6 GD = 59%, sau d6 dot
nhién giam tai cac mau ¢ GD = 59-81%. Dleu nay c6 thé dan dén
gia thuyét ring, dd co sw chuyén dbi pha cdu tric xay ra khi luong
polystyrene di vao mang dan proton ETFE-PEM dat mot gié tri du
16n. Khi gid tri GD > 59%, cdc polystyrene da di vao lamellar vo
dinh hinh cta cu tric khéi lamellar bat dau khuéch tan ra ngoai, dan
dén sy giam gia tri d, [4]. Nhu vay, SAXS/USAXS vung II cung cap
thong tin cau triic ¢6 kich thudc 16n hon cau tric lamellar. Sy xuét
hién cua cac polystyrene & cac viing ¢6 cu tric 16n hon nay (cau
tric khi lamellar) 1am thay doi manh mé cau tric lamellar ctia phim
ban dau original-ETFE.

Toém lai, qua trinh ghép mach véi GD = 0-117% da lam cho
cau tric lamellar ctia phim ban dau original-ETFE c6 sy bién doi
phiic tap. Cau triic lamellar c6 sw mé rong kich thuée do polystyrene
dinh x@r ¢ pha lamellar vo dinh hinh cua cu truc lamellar. Trat tu
va dinh huéng cta cac céu trac lamellar tro nén yéu hon khi ting
GD. Tai cac vung c6 kich thuge 16n hon cau tric lamellar (tic 1a
céu tric khéi lamellar), sy c6 mat cua polystyrene lam cho cau trac
khéi lamellar bién dbi manh. Cu tric nay dugc hinh thanh khi GD
> 10%. Ngoai ra, mot su chuyén doi pha cau tric xay ra khi GD >
59% va tao thanh pha méi gom tap hop cac khdi lamellar véi kich
thudc nho hon khdi cdu trac lamellar ban dau xen k& ving vo dinh
hinh méi chira chi yéu vat liéu ghép mach polystyrene. Mic du c6
nhiéu bién di trong céc cdu truc khi GD ting, nhung céc tinh thé
lamellar khong bi pha huy trén toan b§ pham vi ghép mach. Do do,
cac mau ETFE-PEM véi céc gia trj GD cao (GD > 59%) van duy tri
duoc do bén co hoc cua phim ban dau original-ETFE méc du pha v6
dinh hinh ¢6 sy phat trién dang ké. Sy ton tai cac pha v0 dinh hinh
chira polystyrene trong céu tric lamellar, ddc biét 1a céu trac khdi
lamellar, khién cho nhiing ving nay c6 kha ning hép thy nudc va
tao ra cac kénh dan proton. Hay noi cach khac, su hinh thanh va phat
trién cac cdu trac lamellar, khdi lamellar, c6 lién quan tryc tiép dén
d6 bén co 1y, kha ning hap thu nudce va tinh din proton ciia mang
ETFE-PEM.

Mic dit mot sb thong tin vé cu tric lamellar ¢6 thé thu duoc khi
xét dén vi tri dinh tdn xa va dang di¢u cua cuong d0 tan xa I(q), cac
thong s6 cdu tric khac nhu bé day lamellar v6 dinh hinh (L), bé day
lamellar tinh thé (L)) hogc do két tinh cuc bo W =L/L khong thé
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tinh dugc tryc tiép tir 1(q). Tuy nhién cc thong sd cAu tric néu trén
c6 theé tinh dugc tir ham gamma 1D theo biéu thirc [6]:

Js” a?1(q) cos(qx)dq
I’ a?1(q)dq

Trong biéu thie (3), I(q) va q dugc lay tir s6 liéu thuc nghiém
trinh bay trong hinh 2. D6 thi ham gamma 1D ciia mau ban dau
original-ETFE dugc cho bai hinh 3. Tir hinh 3, chiing ta dé dang xac
dinh duoc chu ky lamellar (L) tir vi tri cuc dai dau tién. Puong tuyén
tinh vi do thi ham gamma 1D kéo dai s& giao v6i dudng co s¢ tai
vi tri duge xdc dinh 1a L. Tur do ta xdc dinh dwge L =L - L. 191
thi ham gamma 1D cling nhu céc thong sd cau tric lamellar ctia cdc
mau ETFE-PEM c¢6 GD =4,2-117% ciing dugc xac dinh tuong tu.

V() = 3)

dudng cd s&
-0, A:U 1 1 1 1 L

10 20 30 40 50 60
r (nm)

Hinh 3. D6 thji ham gamma 1D va céch xéc dinh céc thong s6 cau tric
lamellar clia phim ban dau original-ETFE.

Hinh 4 trinh bay di lidu cac thong sb cau trac lamellar L, L,

L, W_ tinh dugc tir ham gamma 1D cua cdc mau ETFE-PEM véi
GD = 0-117%. Két qua cho thay rang, chu ky lamellar (L) va bé day
lamellar v6 dinh hinh (L ) c6 thay doi tuong tu theo GD. Cu thé 1a L
va L tang manh khi GD = 0-34%, sau d6 ching chi thay d6i nho khi
GD > 34%. Trong khi d6 bé day lamellar tinh thé (L) chi tang nhe
khi GD =0-34%, sau d6 L, giam nhe khi GD > 34%. Su thay doi cua
L,L, L, theo GD dan 61 két luan rang, sy thay doi cua L cha yéu
do su thay doi cua L. , 28y nén. Hay noi cach khac, cac polystyrene
khi di vao phim ban dau original-ETFE chu yéu dinh xtt trong pha
v6 dinh hinh ctia cau tric lamellar. Két qua cta qua trinh nay 1a lam
cho bé day lamellar v dinh hinh tang khi GD tang, tire la cling lam
cho L tang theo. Tuy nhién can lwu y rang khi GD > 34%, L, tang
nhe, L giam nhe, trong khi do L héu nhu khong thay ddi. Ngoal ra,
nhu di phan tich két qua tir hinh 2, cac polystyrene khong di vao ciu
triic lamellar nita khi GD 2 34%. Cac két qua trén dan dén két luan
rang, chi c6 mot 1y do duy nht din dén L , tang khi GD > 34% do la
do L giam va phén giam di cua L bién thanh pha vo dinh hinh cua
chu tric lamellar, dan dén L ,tang. Nhu vily, 50 vOi cac cong bd truge
day [3-5], nho vao viéc st dung ham tuong quan gamma 1D, nguon
gdc va su 1y giai vé sw hinh thanh va phat trién cta cac thong so ciu
tric lamellar dugc sang to va ddy du hon.

Nhu trinh bay trong hinh 4, gié tri d6 két tinh cuc bo (46 két tinh
cua ciu trac lamellar) W =L /L giam lién tyc khi GD = 0-117%. Tuy
nhién tir cdc két qua phan tich & trén, chung ta c6 thé truy nguyén
nguon gdc cua sy giam gia tri W_lam hai g1a1 doan. Giai doan thu
nhét véi GD = 0-34%. Trong giai doan nay, gia tri W_ glam la do gia
tri L tang manh hon so v6i L . Giai doan thir 2 xay ra v6i GD > 34%.
Su giam cua W_ trong giai doan nay chu yéu do sy suy giam cua L,
nhu trinh bay trong hinh 4.

TAP CHI

HOA HOC

ONG NGHE I} Nam 60(8) 8.2018

Khoa hoc Tu nhién n—

30f 430
325- 425
[ —_
< 20f 205
) ~
%15} -t {15 =°
1 - ——L, \—’ ;
— 10} - L 410
—v—W,
St t—u ., 95
O L L L L L L L

0
0 20 40 60 80 100 120
GD

(4

Hinh 4. Cac thdng s6 cu tric lamellar L, L, L va W_ clia cic miu mang
dan proton ETFE-PEM véi GD = 0-117%.

Viée st dung cdu tric cia ETFE-PEM vé6i GD = 0-117% lam
mang dan proton cho pin nhién lidu di dwgc nghién ciru va phan tich
chi tiét bang phuong phap tan xa tia X goc nho va sidu nho. Két qua
cho thdy ETFE-PEM chira cu triic lamellar véi kich thu6e c& vai
chuc nm va cdu trac khoi lamellar véi kich thu6e & vai trim nm. Su
thay d6i ctia chu ky lamellar theo GD chii yéu do s thay ddi ciia bé
day lamellar vo dinh hinh gay ra. Hay néi cach khac, cac polystyrene
da di vao cu trac lamellar va chu yéu dinh xtr trong lamellar vo
dinh hinh khi GD = 0-34%. Khi GD > 34%, céc polystyrene khong
di vao céu tric lamellar nira ma di vao cau tric khoi lamellar. Khi
GD > 59%, su chuyén pha cu tric tir khdi lamellar sang tap hop
khi lamellar da xay ra va hinh thanh pha v dinh hinh méi chi chira
polystyrene. Ving pha méi nay ¢6 kha ning hap thy nudc cao va
hinh thanh cac kénh dan proton. Piéu dang luu ¥ 1a bé day lamellar
tinh thé cua cdu trac lamelalr chi giam nhe khi GD > 34% va céu tric
ndy c6 quan h¢ véi tinh chét co 1y clia mang.
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Piéu ché chat xic tac hé Fenton di thé
La/Fe-Bentonite ing dung xu ly do congo trong nuoc

Bui Vin Thing’, Lé Thanh Chau
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Tom tit:

Vit liéu La/Fe-Bentonite duwgc diéu ché bang phwong phap trao déi ion don giin va dwogc ing dung dé xir 1y dé congo
trong nuwéc. Tinh chit dic trung ciia vét liéu duge danh gia bang cac phwong phap héa Iy hién dai nhw XRD, phan
tich nhiét va BET. Su ¢6 mét ciia La lam ting cwong kha nang xir ly dé congo ciia vit liéu La/Fe-Bentonite ¢ ca pH
trung tinh va cao hon. Hi¢u suit loai bé d6 congo trén 99% chi sau 1 gio va da danh gia mot s6 yéu t6 anh hwéng

dén kha ning xir Iy d6 congo nhw pH, lwrgng chit xic tac, lwong H O

,0,, ty 1¢ mol Fe/La trong chit xic tac.

Tir khoa: bentonite, dé congo, fenton, fenton di thé, La/Fe-Bentonite.

Chi s6 phén loai: 1.4

Pat van de

Ngay nay, sy phat trién vuot bac cta khoa hoc va cong
nghé hién dai 1am cho doi séng ciia con ngudi ngdy cang
dugc nang cao. Bén canh sy phat trién do, tinh trang 0
nhiém moi trudng cling ngay cang nghiém trong, dic biét
12 6 nhiém nudc thai clia nganh cong nghiép may mic, giay
dép va thudc da... Mdi nam c6 khoang hon 100.000 tin
thudc nhudém dugc san xuit trén thé gidi va khoang 10%
luong sir dung chua duoc xir Iy thai tryc tiép ra moi trudng
[1, 2]. Hién nay, trong mot s phuong phap dugc ap dung
dé xu Iy chit mau nhu hép phuy, sinh hoc, hoa hoc va vat 1y
thi phuong phap hoa hoc st dung qua trinh oxy hoa nang
cao duoc xem la phuong phap day hira hen va dang dugc
nhiéu nha khoa hoc quan tdm nghién ciru [1-3]. Phan tng
Fenton dong thé da duoc nghién ctru rong rai, tuy nhién viéc
sir dung hé xtc tac Fenton dong thé thuong dugc tién hanh ¢
pH théap, lam cho phuong phap nay mang lai hiéu qua kinh
té khong cao. Bé khic phuc han ché do, phan g Fenton di
thé str dung chét xdc tac sit trén nén chat mang khac nhau
da dugc nghién ciu va phat trién manh trong nhimg nim
gan day [1, 2, 4-6].

Xuc tac Fenton dj thé dugc sir dung trén nén chit mang
khéc nhau: cc cht hitu co nhu Nafion va nhua [7], cac vat
liéu vo co nhu zeolite, carbon, dat sét [2, 8-10]. Trong sb
cc chat mang do, bentonite duoc xem la tic nhan mang
tot nhat vi chiing ton tai trong ty nhién, ham luong phong
phu, hiéu qua x1t Iy cao va than thién voi moi truong [2, 11].
Hon nita, bentonite ¢6 dién tich bé mit cao, bén hoa hoc,
bén co hoc, nhiéu tinh chat ciu tric va tinh chit bé mat dic
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biét [12]. Tac gia M. Cheng va cs [10] cho rang, bentonite
mang sat(IIT) co thé phan hily xanh malachite va rhodamine
B khi c6 matcua H,O,. Tac gia L. Guz va cs [13] da sir dung
sat bién tinh bentonite dung lam chat xuc tdc Fenton hodc
photo-Fenton dé phan huy tinh thé violet.

Hién nay, mot sé oxide kim loai dat hiém budc dau duoc
sir dung lam chét xac tac di thé. Lanthan 14 nguyén t6 dét
hiém nhe, trit luong kha 16n, c6 tinh chat xtc tac cao véi gia
thanh thap so vi cac nguyén té dat hiém khac. Lanthan(IIT)
oxide thuong dugc st dung lam chét xuc tac, déng xuc tac,
boi vi La O, co ca tinh chit acid va base Lewis trong hé xtic
tac Fenton di thé. Khi lanthan(IIl) oxide dugc pha tap vao
sat(I1T) oxide s& ting cudng do bén va ting kha ning phan
huy cac hop chét hiru co cia F ¢,0,.

Trong nghién ctru nay, ching t6i gisi thicu mot sd két
qua vé didu ché vat liéu bentonite bién tinh bdi hdn hop
polycation La/Fe (La/Fe-Bentonite) va danh gia hoat tinh
xuc tac cua san pham dudi sy hd trg cta H,O, thong qua kha
nang phan hiy do congo trong nudc.

Noi dung va phuong phap nghién cuu
Nguyén liéu

Trong nghién ctru nay, ngudn bentonite dwoc sir dung
1a bentonite C6 Pinh - Thanh Hoéa (Bent TH) di duogc so
ché, nghién min, sang qua rdy 100 mesh. Sau khi lam sach,
bentonite dat dwgc mot sd tiéu chi sau: kich thudc hat
dat tr 100-200 pm, dién tich bé mat riéng 1a 72,34 m%/g,
dung lugng trao doi cation 1a 73 mldlg/100 gam bentonite
kho. Thanh phan héa hoc (phan traim khdi lwong) chu yéu
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heterogenous Fenton catalysts for
removing congo red in aqueous media
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Abstract:

La/Fe modified bentonite material was synthesised by
the simple ion exchange method and was applied to
treat congo red in water. The characteristic properties
was determined by XRD, thermal gravity, and BET. The
lanthanum in material could increase the applicability
in treating congo red in neutral and little base media.
About 99% congo red could be removed after 1 hour.
The factors during the treatment which were studied
included pH, catalyst dosage, H,O, dosage, and effect of
Fe and La mol ratio in the catalyst.

Keywords: bentonite, congo red, fenton, heterogenous
fenton, La/Fe-Bentonite.

Classification number: 1.4

gbm: Si0, (58,94%); Al O, (20,25%); MgO (3,02%); K,O
(1,35%) va mot so ox1de khac

Cac hoéa chat khac gdm LaCl,.6H,0, FeCl,.6H,0,
Na,CO,, do congo (Tmng Quéc) deu o dang tmh kh1et

khong can ché hoa bd sung va mot sd hoa chat can thiét
khac.

Phwong phdp diéu ché

Miu bentonite bién tinh bing polycation La/Fe duoc
tong hop theo quy trinh cua H. Fida va cs [2]. Qua trinh
diéu ché duoc tién hanh theo 2 giai doan: (i) Piéu ché tic
nhan bién tinh: dung dich polycation La/Fe dugc diéu ché
theo phuong phap dong thuy phan bang cach thém timg
giot dung dich Na,CO, 0,5M vao 100 ml dung dich LaCl,
0,5M va FeCl, 0, 5M v6i ty 18 mol La*/Fe** thay doi (0: 1
1:3; 1:2; 1:1; 2 1; 1:0) dudi diéu kién khudy manh & nhlet
d6 60°C cho dén khi ty 16 mol OH/(Fe**+La*") 1a 2,0; ty
1¢ mol (Fe*'+La*")/bentonite 14 10 mmol/gam va hdn hop
duogc gia hoa 3 gio ¢ 60°C thu dugc dung dich polycation
La/Fe; (ii) Piéu ché vit liéu La/Fe-Bent: thém cham dung
dich polycation La/Fe vao huyén phu sét bentonite (1% khoi
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luong) dudi diéu kién khudy manh & 60°C trong 6 gid. San
pham duoc loc, rira vai 1an bang nude cit dé loai bo hét ion
CI du (thw bang dung dich AgNO, 0,1M) va siy miu &
110°C trong 10 gi¢, nghién min va nung ¢ 400°C thu dugc
vat liéu La/Fe-Bent.

Cdc phwong phdp xdc dinh ddc tinh vt liéu

Gian d6 nhiéu xa tia X (XRD) cua san pham duoc ghi
trén nhidu xa ké tia X D8 Advance-Bruker (Dtc) sit dung
btrc xa 40 kV, 300 mA, quét tir 1-50°, khoang cach 16p duogc
xac dinh qua mat 001 cia gian dd XRD; su mét khdi luwong
ctia vat liéu theo nhiét do dugc xéac dinh trén thiét bi phan
tich nhiét Labsys TG/DTG SETARAM (Phap) véi toc do
nang nhiét 10°C/phut trong méi trudng khong khi tir 30 dén
900°C. Ph6 hdng ngoai (FTIR) ciia bentonite nguyén liéu va
bentonite bién tinh duoc xac dinh trén may GX-PerkinElmer
(M¥). Dién tich bé mit BET cua cac mau dugc xac dinh tir
duong ding nhiét hip phu - khir hip phu nitrogen tai 77K
trén thiét bi Micromeritics (M).

Danh gid hoat tinh xiic tdac cia vt li¢u diéu ché

Hiéu qua xuc tac cua La/Fe-Bent dugc danh gia boi qua
trinh phan huy do congo trong nudc bang cach thém 0,1
gam vat liéu vao trong 100 ml dung dich d6 congo (100
mg/l). Trudce khi thém H,0 > dung dich dwoc khudy khoang
10 phut dé phan tan chét xuc tac. Sau khoang thoi gian xac
dinh, 1iy khoang 5 ml dung dich nu6c loc phan tich bang
phé UV-Vis (UV2650-Shimadzu, Nhat Ban) véi budce song
496,5 nm [14]. Hiéu suat phan hity cia mau duoc xac dinh
béang cach so sanh ndng d6 do congo trong dung dich trude
va sau khi phan tng.

£ 2 ~ 2 a~
Ket qua va thao luan

Phén tich dic tinh ciia bentonite trwde va sau khi bién
tinh

Gian d6 XRD ciia miu bentonite nguyén lidu va
bentonite bién tinh dugc trinh bay & hinh 1. Trong mau Bent
TH c6 chtra thanh phan chinh 1a montmorillonite (MMT)
véi pic dic trung & 20 = 5,95° (d = 14,83A); 19,68; 35,61°.
Tir gia tri d, cho biét, bentonite Thanh Hoéa thugc loai
bentonite k1em thd chtra chu yéu 1a cation Mg?, Ca®".
[15]. Bén canh céc pic dac trung cia MMT con co m(_)t 5O
pic cta cac tap chat nhu quartz, nacrite, antigorite [2, 4].
Tuy nhién, trong mau La/Fe-Bent xuét hién thém mot sd
pic & 260 = 20,89°; 24,48% 31,03°; 35,52°% tuwong ty nhu phd
XRD chuén cua Fe,O, (JCPDS card No. 033- 0664) [2, 16]
va pic phd 6 20 = 28 56° 30,58° cho thay tin hiéu ton tai cua
La,O, (JCPDS card No. 54-0213) [2, 17]. So sanh v&i mau
bentonlte nguyen khai chi ra trong hinh 1 c6 thé nhan dinh
rang, qué trinh bién tinh bentonite bang tac nhan polycation
La/Fe da thanh cong véi cac pic phd XRD dic trung cho
tung loai vat ligu.
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Cudng dé

(¢) La/Fe-1/3Bent

(d) La/Fe-1/2Bent

Mm

(b) La/Fe-2/1Bent

(a) Bent TH

x ' r r r T
0 10 20 30 40 50
2-Theta (d9)

Hinh 1. Gian dé XRD clia cac miu bentonite nguyén liéu va
bentonite bién tinh.

Hinh 2 trinh bay dugc dang nhiét hap phu - kht hép phu
N, va duong phan b kich thudce 16 x6p cia miu bentonite
Va bentonite bién tinh. Tir hinh 2 cho thiy nhimg thay dbi
vé tinh chat b& mit cua bentonite sau khi bién tinh bang tac
nhan polycation La/Fe. Dién tich bé mit ciia mau La/Fe-
Bent tang 1én 90,03 m?/g so v&i Bent TH (72,34 m?/g). Dién
tich bé mat, thé tich 15 xép va kich thudce 16 xép duoc chira
trong bang 1. Két qua nghién ctru nay phi hop véi mot sd
cong bd trude day [2, 4, 16, 18].

1204 0,041

B)

.
v

" @ ,
0,03 4

Thé tich mao quan (¢m’/g)

Diic trung hap phu (cm’/g STP)

0014
(b) La/Fe-Bent

(@) Bent TH

T T
0.0 02 04 0.6 038 10 0 5 10 15 20 23 a0

Ap suit uong d6i (PP D6 rong mao quin (nm)

Hinh 2. Du’dng ding nhiét hap phu - khi hap phu N, (A) va
duong phan bd kich thuéc 16 x6p (B) clia mau bentonite nguyén
liéu va bentonite bién tinh.

Bang 1. Cac thong s6 dic trung cho tinh chat bé mat va cu tric
mao quan cta bentonite va benonite bién tinh.

Méu Sy (m¥g) S (mYg) S (mfg) VP (em’g) D, (nm)
Bent TH 72,34 40,52 31,82 0,089 2,5
Bent TH [4] 70,26 23,64 46,63 0,139 39
La/Fe-Bent 90,03 - - 0,177 39

Do bén nhiét cua bentonite va bentonite bién tinh duge
khao sat bang phan tich trong lugng nhiét. Hinh 3 1a gian d6
TG va DTG ctia mau bentonite va bentonite bién tinh.
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(2) Bent TH

DTG%/phuit

(2) Bent TH

(b) La/Fe-Bent

T T
0 100 200 300 400 00 600 700 80 900 0100 200 W0 40 00 600 T 80 0%
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Hinh 3. Gian d6 TG va DTG cla bentonite nguyén liéu va
bentonite bién tinh.

Tir hinh 3 nhan thdy ring, trong khoang nhiét do tir 30-
200°C 1a giai doan mat khdi lugng trén duong TG do qua
trinh giai hap phu nuéc hip phu vat Iy trén bé mit ngoai va bé
mit trong cua 16p sét voi khdi lugng giam 14 10,76% (Bent
TH) va 10,41% (La/Fe-Bent). Giai doan mat khdi luong
trong khoang nhiét do tir 200-600°C duoc quy gan cho qua
trinh mat nu6e hydrat cation vo co hodc mat nhom hydroxyl
trong polyoxocation kim loai ndm & 16p gitra sét bentonite
v6i d6 giam khéi luong 14 3,55% (Bent TH) va 7,25% (La/
Fe-Bent). Giai doan mat khéi luong trén 600°C dugc quy
gan cho qué trinh tdch nhém -OH cua 16p aluminosilicate
v6i khéi lugng mat khoang 2,34% (Bent TH) va 1,77% (La/
Fe-Bent) [4].

Anh hwong ciia mét so thong sé dén kha ning phin
hity do congo

Pdnh gid hiéu qua phdn hity dé congo ciia vit liéu diéu
ché: két qua danh gia hidu qua xtic tac ciia bentonite nguyén
lidu va bentonite bién tinh dbi véi su phan hiy do congo
duoc chi ra & hinh 4. Cac mau Bent TH ¢6 hiéu suét xir ly
nho hon 25% lugng d6 congo trong dung dich khi c6 mat
H,0O, va khong c6 H,O,. Trong khi do, mau La/Fe-Bent xir
ly trén 99,15% lugng do congo trong dung dich khi ¢6 mat
H,0,. Diéu nay cho thy, La/Fe-Bent la chat xtc tac Fenton
d1 the ¢6 4i lyc cao trong phan hily chat mau hitu co [2].

Hiéu sud, H(%)

Bent TH

La/Fe-Bent

Hinh 4. Hiéu suat phan hidy dé congo cia bentonite va bentonite
bién tinh.

Anh huong cia thoi ‘gian: anh huong cua thoi gian dén
su phan huy do congo bang vat liéu La/Fe-Bent dugc nghién
ctru trong diéu kién: ndng d6 do congo la 100 mg/l, lugng
chét xuc tac 1a 1 g/1, nhiét do 30°C, tién hanh lay mau sau
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khoang thoi gian nhat dinh trong 90 phut. Két qua khao sat
anh hudng cia thoi gian dén su phan hiy do congo bang La/
Fe-Bent dugc trinh bay ¢ hinh 5.

100+

Hiéu sudt, H%
©
g
1

80+

704

60 ~

0 10 20 30 40 50 60 70 80 g0
Thi gian (pht)

Hinh 5. Anh hudng ciia thdi gian dén su phan hiy dé congo bing
vat liéu La/Fe-Bent.

Tir hinh 5 cho thay, qua trinh phan hiy d6 congo bang
La/Fe-Bent xay ra nhanh trong thoi gian 45 phut dau, sau dé
tdc d6 phan hily giam dan va gan nhu dat can bang khi thoi
gian dat 60 phtt. Do vay thoi gian 60 phut dugc sir dung cho
cac nghién ctru tiép theo.

Anh hieong ciia 1y 1é mol La va Fe: anh hudng cua ty 18
mol Fe va La trong chét xtc tac La/Fe-Bent dén kha ning
phan huy do congo duoc trinh bay ¢ hinh 6. Hiéu suit phan
hily d6 congo ctia mau La/Fe-Bent véi ty 1¢ mol Fe/La 1a 3/1
va 2/1 gin bang nhau va dat trén 97,8%. Do vy, ty 18 mol
Fe/La trong La/Fe-Bent 1a 3/1 dugc st dung dé t6i wu hoa
diéu kién diéu ché chét xtic tac voi ty 16 mol khac nhau. Anh
huong xuc tac cia mau La/Fe-Bent c¢6 thé dugc giai thich
dya trén tinh acid - base cua lanthan(III) oxide trong hé xuc
tac di thé. Oxygen mang lu6i & bé mat tinh thé trong LaO,
la tdm base Lewis, trong khi ion kim loai lanthan la tdm acid
Lewis [19]. Acid Lewis co thé xuc tac cho phan © g oxy hoa
do sy tao thanh san phdm cong acid - base vdi chit nén hoic
V@i tac nhan oxy hoa [20]. Hon ntra, La,O, la mot oxide
bén, lam giam ning lugng hinh thanh oxygen 16 trong Tuy
nhién, hoa tri ciia chét pha tap phai thip hon hodc bang hoa

100 A

23
=}
1

Hiéu suit, H%
=)
(=]
1

40

204

1:0 3:1 211 1:1 1:2 0:1
T¥ 1& mol Fe/lLa

Hinh 6. Anh huéng ctia ty 1é Fe/La trong La/Fe-Bent dén kha
nang phan hay dé congo.
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tri ciia lanthan hodc enthalpy va nang luwong tu do Gibbs cia
chat pha tap phai kém bén hon [21]. Trong truong hop La/
Fe-Bent, Fe la da hoa tri va enthalpy hinh thanh cua Fe,O,
(-826,2 kJ/mol) thip hon cia La,O, (-1791,6 kJ/mol) [22]
Do d6, d6 bén va hiéu qua xuc tac cua La/Fe-Bent do dong
g6p cua ty 1€ mol Fe/La trong La/Fe-Bent va anh huong ctia
qué trinh dong két hop ciia chung ddi v6i sy phan hiy do
congo [2].

Anh hieong ciia pH: hiéu suat xtr Iy dé congo trong nudc
bé’lng vat liéu La/Fe-Bent dugc chira & hinh 7 cho théy, kha
nang xu 1y gan nhu hoan toan trong khoang pH tur 2 dén 7.
Xu hudng bién d6i nay twong tu nhu hé F enton ddng thé,
tuy nhién, khac v6i qua trinh Fenton dong thé 13 hiéu qua
van dat trén 98% khi pH = 7. Khi pH > 8, hiéu suat xir 1y
giam di dang ké. O pH cao, hiéu qua cta chit xtic tic giam
dang ké 1a do tinh khong bén ciia H,O, va kha nang oxy hoa
thap cua gbc hydroxyl trong dung dlCh kiém.

100

90

Hiéu sudt, H(%)

804

70

60+

50 T T T T T T T 1

Hinh 7. Hiéu suit xi ly dé congo trong nuéc ctia La/Fe-Bent phu
thudc vao pH dung dich.

Qué trinh Fenton phu thudc chi yéu vao pH dung dich 1a
do anh huéng dang ton tai cia sit va hydro peroxide. Theo
S. Parsons [23], pH t5i uu cho phéan ting Fenton dong thé 1a
3,0 va kha nang xuc tac cua hé Fenton giam khi pH cao la su
tao thanh cac dang sat oxohydroxide va két tua hydroxide
ctia sat khong hoat dong. Trong truong hop nay, cac goc
hydroxyl it dwoc tao thanh do céc loai ion sit hoat dong
khong c6 san trong dung dich. Ngugc lai, trong khoang pH
~ 3, ion Fe** khong dé tai hoa tan va do d6 khong tham gia
vao qua trinh khir. Trong d6, Fe*" hoa tan d& dang dong két
tia voi Fe** oxohydroxide khi ca 2 ion nay xut hién & pH
trung hoa va pH cao [9]. Phan ung Fenton c6 hi¢u qua cao
trong moi truong acid (pH = 3) giup cho cac loai Fe’* tan
trong dung dich. Hon nira, sy tu phan huy cia H,O, tang va
kha nang oxy hoa cua goc HO" giam ¢ pH cao [6] O pH rét
thap, cac dang ion phuc sat [Fe(H,0)* ton tai gdy can tro
kha nang phan Umg voi H202 s0 voi cac dang ton tai khac
[5]. Hon nita, khi nong d¢ ion H" cao thi H,0, dé hinh thanh
ion oxonium [H,0,]" bén. Ton oxonium lam cho H,0, ben
hon va lam gidam kha nang phan Gng cua no6 voi cac 1on sat
trong dung dich [2, 6].
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HO, + H — [HO,] (1)

Anh hwong cia lwong chdt xic tic dén kha nang phdn
ity d6 congo: anh huéng cua luong chit xuc tac dén kha
nang phan hiy do congo cta La/Fe-Bent dugc chi ra trong
hinh 8. Két qua cho thay, hiéu suat phan huay do congo bi
anh huong dang ké khi luong chit xuc tac thay doi tir 0,25
dén 1,0 g/l. Khi lugng chit xuc tac ting tir 0,25 dén 1,0 g/l
thi hiéu suat xur 1y tang tir 34,19 1én 99,21%. Su gia ting
luong chit xuc tac dan dén ting sé lwong chéat hip phu sin
6 va tam xuc tac dbi véi su phan huy do congo [2]. Tuy
nhién, hiéu suat phan huy do congo gan nhu khong do6i khi
luong La/Fe-Bent ting 1én dén 2,0 g/l. Ly do, c6 the khi gia
tang luong La/Fe-Bentonite, ndéng do cac dang ton tai cua
st trong dung dich ting 1én. Su du thira ion sat trong qua
trinh Fenton di thé c6 thé dong vai tro 13 chat thai, can tre
kha nang phéan huy do congo khi luong cht 16n hon 1 g/l.

100 o
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Hiéu suit, H%
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40 T T T T T T ]
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Lugng chat xic tdc (g/)

Hinh 8. Anh hudng ciia lugng chat xiic tic dén kha nang xi ly
dé congo.

Anh huéng cia luong cht H,0, dén sw phan huy do
congo: hinh 9 cho thay anh huong ctia ndng do H,0, dén
kha nang phan huy do congo bang vat li¢u La/Fe- Bent Hleu
suat loai bo do congo ctia La/Fe-Bent tang khi nong do H,0,
thay doi tir 5 dén 30mM. Nong do H,0, nho6 hon 30mM
khong du dé tao ra gbc HO", do vay lam cham toc d6 oxy
héa va lam giam hi¢u qua xur ly. Khi ndng do H,O, tang tur
30 d&én 60mM thi hiéu suit xir Iy d6 congo cua La/F e-Bent
thay d6i khong dang ké va co xu hudng giam. Khi nong do
H,0O, tang dan dén giam tdc do phan huy tao ra gbc HO', boi

1uu -

50 o

Hiéu sudt, H%

60 —

10 2'0 3b 4‘0 Sb 60
Luong HO, (mM)
Hinh 9. Anh huéng ciia lugng H,0, dén kh ning phan hay dé
congo clia hé La/Fe-Bent/H,0,
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vi H,0, phan ¢ mg voi gbc HO". Goc HO® phan tmg voi H,0,
h1nh thanh goc HO,' it ¢6 kha nang phan Gng hon so VO’i
gbc HO" chi ra trong phan tmg (2) va (3). Do do, trong cac
nghién ctru tiép theo ndng do H,0O, duoc st dyng la 30mM.

HO0, + HO" — HOO" + H,0 )
HOO" + HO" — H,0 + O, 3)

Anh hwéng ciia nhiét dg va toc dg phan mg: anh huong
ctia nhiét do dén sy phan hity d6 congo dugc nghién ctru &
cac khoang nhiét 6 khac nhau (30; 35; 40 va 45°C), két qua
chi ra & hinh 10. Dé danh gi kha nang anh hudng cua nhiét
d6 dén téc d6 phan hiry d6 congo bang vat liéu La/Fe-Bent
thuong st dung phuong trinh gia dong hoc bac 1 [2, 24].
Dang tuyén tinh ctia phuong trinh gia dong hoc béac 1 dugc
biéu dién theo biéu thirc (4).

m(c j . @
C

Trong do, k 1a hang s6 te do gia dong hoc bac 1 (phat N,
C, va C (mg/l) 1a nong do ban dau va ndng do can bang tai
thO‘l gian .

T y(30°C) =0,0587x +0,6168; R =0,9607
1 y(35°C) =0,0613x +0,6896; R2=0,9615

030°C
m35°C
A45°C
@40°C

In(Co/C)

© = P W A U Oy a1 oo
T R R R

Y(40°C) = 0,0639x +0,8682; R2=0,9570

¥(45°C) = 0,0692x + 0,9772; R2 = 0,9565

0 IIO 2‘0 3‘0 4‘0 Sb 6b 7‘0 éO 9‘0
Thoi gian (phit)
Hinh 10. Dang tuyén tinh ctia phuong trinh gia dong hoc bac 1
clia qua trinh x@ ly dé congo bang La/Fe-Bent.

Hinh 10 cho thay, nhiét d¢ ting thi tc d6 phan huy do
congo cua vét liéu La/Fe-Bent ting. Hang so0 toc df tang tu
0,0587 1én 0,0692 phut' khi nhiét do tang tir 30 Ién 45°C.
Dbiéu nay c6 thé dugc giai thich rang, tang nhiét d6 phan ung
Fenton lam cai thién toc d9 phat sinh ra nhém HO" va do d6
tang cuong kha nang phan huy do congo.

Gia thiét hang s6 tdc do trong khoang nhiét do tir 30 dén

E

45°C tuan theo phuong trinh Arrhenius, k = k, ,efRi; [24],
lay logarit co sb e ca 2 vé ta duoc phuong trinh dang tuyén
tinh, Ink =

biéu thi mdi quan hé giita Ink va

1/T chi ra trong hinh 11. Hé s6 goc trong hinh 11 chinh 1a

= 8,314 (J/mol.K) ta tinh dugc gia tri £, cua sy phan huy do
congo biang La/Fe-Bent 1a 8,56 kJ/mol [2].
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Hinh 11. D4 thi biéu dién sy phy thudc ctia Ink qua 1/T cta su
phan hiy dé congo bang La/Fe-Bent.

D6 bén ciia La/Fe-Bent doi voi s phan hiy do congo: két
qua danh gia kha nang tai sir dung chat xtic tac La/Fe-Bent
dbi voi sy phan hity d6 congo chi ra trong hinh 12 cho thiy,
kha ning phéan hity do congo 86% sau 5 lan thi nghiém. Hiéu
qua tai sir dung nay c6 thé dugc ing dung lam chit xuc tac
trong thuc té.
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Hinh 12. D bén cta vat li¢u La/Fe-Bent doi véi sy phan hiy dé
congo.

£ ~
Két luan

Chéat xtc tac Fenton di thé duoc diéu ché 1a La/Fe-
Bentonite va danh gia kha nang xu ly dé congo trong nudc.
Céc phuong phép phan tich héa ly nhu XRD, TG-DTG
va BET chimg minh qué trinh bién tinh bentonite bang
polycation La/Fe da thanh cong véi cac pic déc trung cua
La O, va Fe,O, chi ra trong pho XRD, céc pic phd dao dong
dac trung cua tac nhan diéu ché dugc chi ra trong phé FTIR.
Anh huong cia mot s6 thong s6 dén kha nang phan huy dé
congo cua vat liéu nhu pH, luong chat xuc tac, luong H ,0,,
ty 16 mol Fe/La cho thiy hiéu suét loai bé dé congo cua Vat
liéu trén 97% khi pH = 3-7, lugng chét xtic tac 1a 1 g/I, luong

0, 1a 30mM va ty 1¢ Fe/La la 3/1. Hi¢u qua phan huy cua
La/Fe-Bentonite 1a do sy tham gia cta lanthan(I1I) oxide véi
ca tinh acid va base Lewis.
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Phan 1ap, tuyén chon vi khuan
co kha nang phan giai phosphate kho tan
tu dat vung ré lua ¢ tinh Hai Dwong

Nguyén Thu Hwong', Tran Thi Thay Ha?, Nguyén Vin Giang!

!Khoa Cong nghé sinh hoc, Hoc vién Nong nghiép Viét Nam
’Trung tam Céng nghé sinh hoc thily san, Vién Nghién ciru nudi trong thiy san [

Ngay nhan bai 9/7/2018; ngay chuyén phan bién 11/7/2018; ngay nhan phan bién 31/7/2018; ngay chip nhan ding 7/8/2018

Tom tit:

Thi nghiém nay dwoc tién hanh véi muc dich phén I4p, tuyén chon va khio sat mét s6 dic tinh cia cac chiing vi
khuén phan giai phosphate kho tan dwoc phan l1ap tir cac miu dat ving ré laa. Két qua, tir cic miu dit thu thap &
cac xa thudc huyén Gia Loc, Hai Dwong, 14 chiing vi khuin c6 kha ning phan giai phosphate khé tan di dwgc phian
14ap va tuyén chon. Trong dé, chiing GL2 va HD3 biéu hién khi ning phin giai phosphate kho tan cao nhit, cé kha
niing tong hop IAA, siderophore. Kha ning phin giai phosphate khé tan ciia 2 chiing nay manh nhat khi nuéi trong
méi trwong NBRIP véi ngudn carbon 1a glucose, ngudn nito 13 cao nim men hay cic mudi (NH 2,50, NHH,PO,,
NH,NO, ¢ nhi¢t d¢ 30°C, pH 5-7. Chiing vi khuin HD3 dwoc dinh danh va ky hiéu la Pseudomonas aeruginosa HD3.

Tir khéa: TAA, ngudn carbon, ngudn nito, Pseudomonas sp., vi sinh vt phéan giai phosphate, ving ré.

Chi s6 phdn logi: 1.6

- 4 X
Dt van dé

Phospho (P) tham gia cdu triic cia axit nucleic,
phospholipid, phytin va 1 thanh phan cia ADP, ATP, AMP,
dong vai trd quan trong trong qua trinh ¢b dinh, du trit va
chuyén hoa nang lugng. P c6 trong thanh phan ciia hé théng
coenzyme nhu NAD, NADP, FAD, FMN, dong vai tro quan
trong trong cac phan tmg oxy hoa khir ctia cay, dac biét 1a
qua trinh quang hop va hd hap. P thuc dy qua trinh trao ddi
nude va nang cao kha ning chdng chiu cua ciy trong. Khi
thiéu P, sy hinh thanh té bao méi bi cham lai, cdy cdi coc,
it phan canh, bd r& ciy phat trién kém, anh hudng dén viéc
hap thu céc chat dinh dudng, han ché qué trinh quang hop
va ho hép, anh hudng dén qua trinh dau qua, qua trinh chin
clia qua va hat, giam tinh chéng chiu, anh huéng 16n dén
nang suét cay trong [1].

Dit trong trot & nudc ta hinh thanh trong ving nhiét doi
am c6 mirc d6 phong héa manh nén hau hét dat nghéo dén
rdt nghéo P. P d& tiéu ¢ dat ddi do vang 1a 2-4 mg/100 g
dat; dat do bazan, dat xam 1a 3-5 mg; dat phén 2-8 mg; dat
lua nude 5-10 mg; dat bac mau 3-5 mg; dét cat bién 1-5
mg/100 g dat. Pat phu sa song Hong co lugng P dé tiéu
kha hon. Trong méi truong dat chua (pH<4,5), nghéo Ca?",
Mg?*, ham luong A" va Fe' tu do rat cao nén dang P hoa
tan trong nude hau nhu rat it, P trong dat ton tai chii yéu &

"Tac gia lién hé: Email: nvgiang@vnua.edu.vn
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dang photphat sit, photphat nhom két tiia dén 80% [2]. Chi
khoang 25% luong P bén vao dat dugc cay trong sir dung,
phﬁn con lai thuong bi ¢ dinh béi cac ion nhom, sét thanh
dang khong d& cho cay trong str dung [3]. Nhiéu loai vi sinh
vat cu trd tai ving ré cdy trong c¢6 kha nang chuyén héa cac
hop chét phosphate v6 co kho tan thanh dang phosphate
dé duogc hip thu boi ré cay [4] bang cach tiét ra cac acid
hitu co, enzyme phosphatase [5]. Nghién ctru nay duoc tién
hanh véi muc dich phan lap, tuyén chon chung vi sinh vat
¢6 kha ning phan giai phosphate kho tan tir dt ving ré lua.
Vat liéu va phuong phap nghién ciu

Vit li¢u

Céc mau dat vung ré laa duoc thu tai cac xd Gia Khanh,
Gia Tan, Gia Luong, Hoang Di¢u, huyén Gia Loc, tinh
Hai Duong. Nghién curu dugc thuc hién tur thang 11/2017-
7/2018 tai Phong thi nghiém cong nghé vi sinh, Khoa Cong
nghé sinh hoc, Hoc vién Nong nghiép Viét Nam.

Phwong phap nghién ciru

Phdn lap chung vi sinh vat phdan giai phosphate: cac
mau dat dugc siy kho, nghién nho. Lay 1 g dat pha véi
nude cat vo tring dén nong do pha loang 105-10°. Hat 0,5
ml dung dich dat da pha lodng & nong do trén ciy trai trén
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Abstract:

This study was carried out with the aim to isolate and
characterise the phosphate solubilising bacteria from
rice rhizosphere soil samples in Gia Loc district, Hai
Duong province. From soil samples collected from the
area, 14 bacterial strains with phosphate solubilising
activity were isolated. Two strains of them GL2 and
HD3 exhibited the maximum activity and could produce
phytohormone TAA and siderophore. The strains GL2
and HD3 exhibited highest phosphate solubilising
activity when they were cultured in a NBRIP medium
with glucose as carbon sources and yeast extract or salts
(NH)),SO,, NH H,PO,, NH,NO, as nitrogen sources at
30°C, pH 5-7. The bacterial strain HD3 had identified
and named Pseudomonas aeruginosa HD3.

Keywords: carbon source, IAA, nitrogen source,
phosphate solubilising bacteria (PSB), Pseudomonas sp.,
rhizosphere.

Classification number: 1.6

dia petri chira mo6i truong NBRIP theo mo ta ciia Chung va
cs (2005) [6]. Cac dia petri nay duoc dit trong ta nudi cdy &
30°C, quan sat sy hinh thanh khuén lac. Ching vi khuan c6
kha nang phan giai phosphate s€ tao vong sang xung quanh
khuén lac. Mai truong NBRIP (g/1): glucose 10, Ca,(PO,),
5, MgCl,.6H,0 5, MgSO,.7H,0 0,25, KC1 0,2, (NH,),SO,
0,1 vapH 7,0.

Hoat dé phan giai phosphate: cac ching vi sinh vat dugc
nudi trong moi truong NBRIP 1ong & 30°C, 4 ngay, toc do
lic 200 vong/phut. Dich nuéi duge ly tam 10.000 vong/phut
trong 10 phut, & 4°C, thu dich ndi dé kiém tra ham lugng
PO dugc gidi phong vao moi truong bang phuong phap
Xanh molipdate [7].

Xac dinh kha néng sinh IAA: cac ching vi khuan tuyén
chon dugc nudi trong mdi truong LB 1ong dugc bd sung
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100 mg/I L-tryptophan, lic & 200 vong/phiit trong bong t6i.
Dich nuéi vi khuan dugc 1y tam 10.000 vong/phut, ¢ 4°C
trong 15 phut. Thu dich ndi dé kiém tra kha ning sinh tong
hop IAA bang thudc thir Salkowskitheo theo Tiéu chuan
Viét Nam TCVN10784:2015 [8].

Kha nang tong hop siderophore: cac chung vi khudn
tuyén chon dugc nuoi trén moi truong thach CAS. Néu
chung vi khuan téng hop siderophore, méi truong thach
xung quanh khuin lac s& c6 mau vang chanh hay vang
dam. Moi truong CAS gdm chrome azurol S (CAS) 60,5
mg, hexadecyltrimetyl amoni bromua (HDTMA) 72,9 mg,
Piperazin-1,4-bis (acid 2-ethanesulfonic) (PIPETS) 30,24 g,
ImM FeCl,.6H,0 trong 10mM HCI 10 ml, agar (0,9% w/v).

Anh hwong ciia nguon carbon: chung vi khuan tuyén
chon dugc nudi trong méi trudng NBRIP 1ong v6i cac ngudn
carbon la glucose, fructose, xylose, maltose, manitose,
lactose, saccarose, dextrin & 30°C, 4 ngay, tde do 1ac 200
vong/phut. Dich nudi dugc ly tam 10.000 vong/phut trong
10 phut, ¢ 4°C, thu dich néi dé kiém tra ham luong PO >
dugc giai phong vao moi truong bang phuong phéap Xanh
molipdate [7].

Anh hieong ciia nguon nito: chung vi khuén tuyén chon
dugc nudi trong moi trudng NBRIP 1ong vai cac ngudn nito
1a (NH,),PO,, (NH,),SO,, NaNO,, KNO,, NH,NO,, NH,Cl,
pepton, cao nim men, casein & 30°C 4 ngay, toc do lac 200
vong/phut. Dich nuéi dugce ly tam 10.000 vong/phut trong
10 phiit, & 4°C, thu dich ndi dé kiém tra ham lugng PO*
dugc giai phong vao méi truong bang phuong phap Xanh
molipdate [7].

Khdo sat anh huong cia pH va nhiét do moi truong: cac
chung vi khuéan tuyén chon dwoc nuéi 1ong lic trong moi
truong NBRIP 10ng, toc d6 200 vong/phit, tai cac gia tri pH
(4,5,6,7,8,9) vanhiét do 25, 30, 37 va 40°C. Sau 4 ngay,
dich nuéi vi khuan dugc ly tim 10.000 vong/phut, trong 10
phit, ¢ 4°C. Ham lugng PO > giai phong vao mdi truong
duoc xac dinh theo phuong phap Xanh molybdate [7].

Pinh danh ching HD3: ching vi khuin HD3 dugc
dinh danh theo phuong phap giai trinh tu nucleotide 16S
rRNA tai Cong ty THNH Phu Sa va so sanh voi céac trinh
tu nucleotide trén Genbank NCBI bang phan mém BLAST
(www.ncbi.nlm.nih.gov/).

Két qua va thao luan

Phan lgp chiing vi khuin phdn gidi phosphate

Tu cac mau dat thu dugce tai cac xa thudce huyén Gia
Loc, Hai Duong, tién hanh pha loing mau dat va cay trai
trén moi truong NBRIP. Sau 5 ngay, dua trén vong phan
giai phosphate xuat hién xung quanh khuan lac, 14 ching
vi khuan c6 kha nang phan giai phosphate kho tan da duogc
phan 1ap va cay chuyén dé lam thuan (hinh 1).
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Hinh 1. K&t qua phan lap chiing vi sinh vat phan giai phosphate
trén moi truong NBRIP.

Céc chung nay dugc nudi trong moi truong NBRIP long
dé khao sat hoat do phan giai phosphate khé tan. Sau 3
ngdy, dich nudi vi khuan duogc ly tam, thu phan dich noi dé
kiém tra luong PO’ duoc giai phong vao méi truong theo
phuong phap duoc Ames (1966) mo ta [7]. Két qua (hinh
2) cho thdy, tat ca 14 ching nay déu c6 kha ning phan giai
phosphate kho tan.

o
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Hinh 2. Hoat dd phan gidi phosphate cia cac ching phan lap
dugc.

Luong phosphate dugc phan gidi tu cac chung nay
dao dong tir 2,46 dén 14,26 mg/l. Hai chung biéu hién
kha ning phéan giai phosphate kho tan manh nhét 1a HD3
va GL2 voi ham lugng tuong g 1a 14,26 va 12,19 mg/l.
Céc ching vi khuan ving ré thuong c6 kha nang phan hity
nhiéu loai co chit, trong d6 c6 phosphate dé cung cip dinh
dudng cho cay trong. Baliah va cs (2016) [3] da tuyén chon
dugc Bacillus megaterium, P. putida va P. fluorescence
voi hoat d§ phan giai phosphate cao. Islam va cs (2007)
[9] d4 thu nhan dugc mot s6 chung vi khuan tir ving ré
lva (Oryza sativa L. cv. BR29) c6 kha nang phan giai
phosphate cao nhu Acinetobacter sp. BR-12, Klebsiella sp.
BR-15, Acinetobacter sp. BR-25, Enterobacter sp. BR-26,
Microbacterium sp. BRS-1 va Pseudomonas sp. BRS-2.
Trong dat, P thuong bi ¢ dinh boi cac ion nhom, sit dudi
dang phosphate nhom va phosphate sat, vi vay sau khi danh
gia kha nang phén huy phosphate canxi, 5 chung c6 hoat
do manh nhat duogc kiém tra kha nang phan giai phosphate
nhom va sit. Két qua ca 5 chung nay déu 1 khong c6 kha nang
hoa tan AIPO, hay FePO, khi cac hop chat nay duoc su dung
nhu ngudn P trong moi truong nudi cay. Islam va cs (2007)
ciing thu dugc két qua tuong tu khi danh gia kha niang phan
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giai phosphate ctia cac vi khuan phan 1ap dugc tir ving ré
Ita [9]. Dua trén hoat d§ phan giai phosphate canxi trong
moi truong nudi, chung GL2 va HD3 dugc chon dé tién
hanh céc thi nghiém tiép theo.

Khdo sat khd nang sinh 1AA va siderophore

Céac chung vi sinh vat ving ré thuong dugc xem nhu 1a
cac vi sinh vt kich thich sinh truéng cdy trong, vi chung
khong chi tiét ra cac enzyme ngoai bao dé phan huy cac co
chat trong dat xung quanh r¢ cdy thanh cac chat d& dugc cay
hap thy, ma con tong hop céac chat kich thich sinh truong
cdy trong, hop cht van chuyén sit [10]. Hai ching vi khuan
GL2 va HD3 da duoc khao sat kha ning sinh tong hop
IAA va siderophore. Két qua cho thdy, hai ching nay trong
diéu kién nudi ciy in vtro da tong hop IAA v6i ham luong
9,86 va 8,92 png/ml tuong Gmg véi chung HD3 va GL2. Ca
hai ching khi nuéi cdy trén méi truong CAS déu lam moi
truong chuyén sang mau vang chanh, ching té chung da
tong hop duoc siderophore - mot hop chét quan trong gitip
vi sinh vat ving ré thu nhan sat tir moi truong xung quanh.
Mot s6 nghién ctru khéc ciing dd khang dinh vi sinh vat
phén giai phosphate dugc phéan 1ap tir viing ré cac loai cay
lwong thuc déu co kha ning tong hop IAA & cac nong do
khac nhau [11, 12].

Anh hwong ciia nguon carbon va nito

Hai ching vi khudn GL2 va HD3 dugc danh gia kha
nang hoa tan phosphate sau 4 ngay nu6i trong moi truong
NBRIP long véi cic ngudn nito va carbon khac nhau. Ket
qué (hinh 3) cho thdy, chung déu sir dung dugc cac ngudn
carbon trong méi trudng nudi cdy va biéu hién kha ning
phan giai phosphate.

Ham lugng PO,* (mg/l) dugc giai phong béi ching HD3
dao dong trong khoang 522 dén 14,26 mg/l, chung GL2
trong khoang 4,64 dén 13,56 mg/I. Ngudn carbon thich hop
v6i chung HD3 1a glucose, voi chung GL2 1a fructose. Khi
danh gia anh huéng cua cic ngudn carbon t6i kha ning
phan giai phosphate ciia cac chiing vi khuan phan lap tir dét,
Mujahid va cs (2015) [13] nhan thay, glucose va fructose 1a
ngudn carbon thich hop nhét véi cac chiung nay. Mardad va
cs (2014) [14] d3 bao céo, cac ching vi khuan nghién ctru
déu c6 kha ning phan giai phosphate manh khi dugc nudi
trong moi truong c6 glucose. Baliah va cs (2016) lai két
luén rang, cac ching vi khuén phén giai phosphate wa thich
sir dung maltose va lactose, trong khi saccarose 1a ngudn
carbon khong thich hop [3].

Khi dugc nudi 4 ngay trong moi truong NBRIP c¢o
bd sung cac ngudn nito khac nhau, kha ning phan giai
phosphate ciia hai ching GL2 va HD3 ¢6 su bién dong tuy
theo ngudn nito dugc sir dung. Ham lugng phosphate dugc
giai phong boi chung HD3 dao dong trong khoang 10,23
dén 15,9 mg/l, ciia chung GL2 trong khoang 10,86 dén 15,6
mg/l. Ngudn nito hiru co thich hop véi ching HD3 va GL2
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Hinh 3. Anh huéng ctia ngudn carbon va nito dén kha ning phan giai phosphate ctia hai chiing GL2 va HD3 (Glu: Glucose; Fruc:

fructose; Sac: saccarose; N1:

1a cao n4m men, ngudn nito vo co la (NH,),SO,,NH H,PO,,
NH,NO,. Cac chung vi khuin phan giai phosphate trong
nghlen cuu cua Baliah va cs (2016) lai va thich NH,CI,
NH,NO,, KNO, [3]. Nguoc lai, theo bao cdo cua Mujahid
va cs (2015) (NH ),50,, NH,NO, 1a ngudn nito duoc cac
ching phan g1a1 phosphate ua st dung [13]. Mot s6 nghién
ctru cong bd rang ngudn nito dang ammonia tSt hon dang
nitrate [15].

Khao sat anh hwong cia nhiét dp va pH moi truong

Nhiét d6 va pH méi truong 1a cac thong sb vat 1y anh
hudng manh t6i sinh trudng va phat trién cua vi sinh vat,
t6i cac hoat dong trao dbi chét, cac phan img dugc xuc tac
boi cac enzyme, vi nhiét do qua thap hay qua cao c6 thé 1am
cham qua trinh tong hop enzyme hodc 1am enzyme bi bién
tinh. Két qua khao sat anh huong ciia pH va nhiét do moi
truong nudi to1 kha nang phéan giai phosphate cua hai chung
GL2 va HD3 dugc trinh bay ¢ hinh 4.

Kha niang phan giai phosphate ctia hai chung vi khuan
GL2 va HD3 tang khi nhiét do thdp hon 30°C. Khi ting
nhiét d cao hon 30°C, kha nang phan gidi phosphate giam,
ching t6 enzyme phan giai phosphate hodc kha ning tong
hop céc acid hitu co ciia ching vi khuan nghién ctru giam.
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(NH,),SO,; N2: NH,Cl; N3: NH,H,PO,, N4: NH,NO,; N5: NaNO,; N6: KNO,; CNM: cao nam men).

Mujahid va cs (2015) thong béo, cac chung vi khuan biéu
hién kha néng hoa tan phosphate manh ¢ 30°C, tang nhiét
do dan dén ‘giam kha nang phan giai phosphate [13]. Nhiét
d6 t6i wu dé cac ching vi khuan biéu hién kha nang hoa tan
phosphate duoc cac nha nghién ctru cong bé rat khac nhau.
Theo Shahab va Ahmed (2009) [16], 25°C 1a nhiét do toi
vu cho cac chung vi khuan hoa tan phosphate, trong khi
Kang va cs (2002) cho rang nhiét d6 t6i wu 1a 28°C [17],
Mardad va cs (2014) két luan nhiét d6 thich hop v6i chung
Enterobacter hormaechei 1a 37°C [14].

pH ciing 1a thong s6 anh huong manh t6i sinh truong va
phat trlen cta vi sinh vat, thong qua tac dong t6i van chuyén
mot s6 san pham qua mang té bao, mdi chung vi sinh vét
s phat trién t6t trong dai pH thich hop. Trong thi nghi¢m
nay, hai ching GL2 va HD3 biéu hién kha ning phan giai
phosphate manh tai pH 5-7. Tai cac gia tri pH khac, kha ning
phan giai phosphate cua hai chiing nay khong cao (hinh 4).
Két qua thu dugce tuong tu voi Kkét qua da dugc Mardad va cs
(2014) cong bd [14]. Mujahid va cs (2015) két luan pH 5-7
rat thich hop vé6i cac ching vi khuan c6 kha ning hoa tan
phosphate, kha nang nay gidm khi pH thip hon 5 hodc cao
hon 8 [13]. Cac vi sinh vat nhu B. subtilis, B. megaterium
va P aeruginosa tong hop luong 16n enzym phosphatase
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Hinh 4. Anh huéng ctia nhiét do méi trudng va pH téi kha ning phan giai phosphate ctia chiing GL2 va HD3.
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44 MH190219.1 Pseudomonas weronii st@in TP 0B012 16S nbosomal RNA gene partial sequence

B —EI:T:MH174325.1 P

zﬂ-l MH182498.1 Pseudomonas chlororaphis strain KNU17Pc1 16S ribosomal RNA gene partial sequence
MH174970.1 Pseudomonas putida strain TBS LT100 16S ribosomal RNA gene partial sequence

wonas b

earum stain MPE0207 16S rbosomal RNA gene partial sequence

MH414507 .1 Pseudomonas wvrdilivda strain FB1 16S ribosomal RNA gene parttial sequence

0Nas taiw is strain MP60203 16S ribosomal RNA gene partial sequence

= MH174320.1 P.

Br—HD3

¢5|7‘_|:MH185876.1 Pseudomonas monteilii strain YSH9 16S rnbosomal RNA gene partial sequence
MH174430.1 Pseudomonas monteilii strain Chi1 ARS54 16S rbosomal RNA gene partial sequence

MH190053.1 Pseudomonas moravensis strain TP 0G001 16S ribosomal RNA gene partial sequence
BL_mMH179098.1 Pseudomonas Iutea strain 6S1 16S ribosomal RNA gene partial sequence

L__nF426269.1 Pseudomonas aeruginosa strain jb9 16$ ribosomal RNA gene partial sequence

jo2] MH174205.1 Pseudomonas abietaniphila strain T233 16S ribosomal RNA gene partial sequence

is strain 1 9F 16S ribosomal RNA gene partial sequence

MH174342.1 P

onas g

is strain MPG6-0101 16S ribosomal RNA gene partial sequence

onas g

Hinh 5. Két qua dinh danh, phan loai chling vi khudn HD3 dya trén so sanh trinh tu nucleotide 16S rRNA.

trong moi truong nudi cdy dé khoang hoa phosphate hiru
co. Phosphatase c6 ngudn gdc vi sinh vat dong vai tro quan
trong trong qua trinh phan giai phosphate. Enzyme nay
dugc phan loai thanh enzyme phosphatase kiém va acid.
Phosphatase acid thiic ddy qua trinh phéan giai cac co chat
phosphate tong hop nhu p-nitrophenyl phosphate [3].

Dinh danh chiing vi khuin HD3

Két qua so sanh trinh ty nucleotide 16s rRNA ciia chiing
HD3 véi cac trinh ty nucleotide 16S rRNA trén Ngan hang
gen NCBI bang chuong trinh BLAST va dung cdy phan loai
dugc trinh bay & hinh 5.

Chung HD3 ¢6 quan hé rat gan voi ching P. aeruginosa
jb9, do d6 chung HD3 duogc ky hi¢u 1a P. aeruginosa HD3.

Tir cac mau dat thu thap & cac xi thuoc huyén Gia
Loc, Hai Duong, 14 chung vi khuan c6 kha ning phan
giai phosphate kho tan da dugc phan lap va tuyén chon.
Trong do, hai chung GL2 va HD3 biéu hién hoat tinh phan
giai phosphate cao nhat, c6 kha ning sinh téng hop TAA,
siderophore, chiing déu sinh trudng va biéu hién hoat tinh
phan giai phosphate manh nhat khi dwgc nudi trong moi
truong NBRIP voi ngudn carbon 1a glucose va fructose,
ngudn nito 1a cao ndm men hodc cac mudi (NH4)ZSO4,
NH,H,PO,, NH NO, tai 30°C, pH 5-7. Chung vi khuan HD3
dugc dinh danh va ky hi¢u 1a P. aeruginosa HD3.
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Hién trang quan thé Khi mit d6 (Macaca arctoides),
Khi vang (Macaca mulatta) va Khi moc (Macaca asamensis)
¢ Khu béo ton thién nhién Xuan Lién, Thanh Hoa

Nguyén Xuin Nghia", Nguyén Xuin Ping', Nguyén Vinh Thanh?, Nguyén Pinh Hai®
Wién Sinh thai va Tai nguyén sinh vat, Vién Han lam KH&CN Viét Nam

’Truong Pai hoc Khoa hgc tw nhién, Pai hoc Qué'c gia Ha Noi
’Ban Quan Iy Khu bao ton thién nhién Xudn Lién, Thanh Héa
_ Ngay nhén bai 1/2/2018; ngay chuyén phan bién 7/2/2018; ngay nhan phan bién 12/3/2018; ngay chip nhan ding 29/3/2018

Tom tat:
Nghién ctru nay dwge thue hién tai ving 16i Khu bao ton thién nhién (KBTTN) Xuan Lién, tinh Thanh Héa trong 2
nim (2015-2016). Két qua nghién ctru d ghi nhan dwoc sy hién dién ciia ba loai Khi mit d6, Khi vang va Khi méc
trong KBTTN nay. Khi mit dé cé viing phan bd rong nhit, bao gdm 13 trong tong s6 30 tiéu khu va 7 trong tong s6
8 sinh cinh rirng cia KBTTN Xuén Lién. Céc sinh cinh c6 Khi mit d6 phan b6 gom Rirng thuwong xanh trén nui
da voi (SC1), Rirng thwong xanh 4 nhiét déi (SC2), Rirng thlro'ng xanh nhiét déi (SC3), erng thuwong xanh nhiét
do6i sau khai thac (SC4), Rirng thwdong xanh nhiét déi dang phuc héi (SC5), Rirng hén giao g - glang, nira (SC6) va
Rirng giang, nira thuén loai (SC7). Khi vang ciing co viing phan b6 rong trong KBTTN Xuén Lién, gdm 11 tiéu khu
va 6 sinh cinh rirng (SC1-SC6). Ngwoc lai, Khi mbc c6 vung phan b6 rat hep, gom 8 tiéu khu véi 3 sinh cénh rirng
(SC1-SC3). Chit lwong rirng va sw tic dong ciia con ngwdi c6 anh hwong dang ké dén pham vi sinh séng cda cac
loai khi nghién ciru. Tan suit bat gip cic dan khi trong KBT ciia Khi mit dé 1a 0,0833 dan/km, Khi vang 1a 0,0625
dan/km va Khi méc 12 0,03125 dan/km, chirng t6 s6 hrong ciia cac loai Khi mit dé, Khi vang va dic biét 1a Khi méc
hién con trong KBTTN Xuén Lién 1a thap. Nghién ctru ciing xac dinh dwoc 3 sinh canh ¢6 tAm quan trong nhat doi
v6i bao ton 3 loai khi nghién ciru & KBTTN Xuan Lién 1a: Rirng thwong xanh trén nii da véi, Rirng thuong xanh
nhiét déi va Rirng thuwong xanh nhiét déi. Cung véi d6, cic khu vire quan trong nhit cho bao ton 3 loai khi nghién
ciru gﬁm céc tidu khu: 484, 485, 489, 495, 497, 499, 500, 512, 516 1a noi tap trung 3 sinh canh néu trén.

Tir khéa: Arctoides, Assamensis, Khu bio ton thién nhién Xuén Lién, linh trwéng, Macaca, Mullata, Primates.

Chi s6 phén loai: 1.6

1a 27.142 ha, trong d6, dién tich rung dac dung la 26.322 ha,
dugc quy hoach thanh 3 phan khu: Phan khu bao vé nghiém
ngat (10.846 ha), Phan khu phuc hdi sinh thai (12.363 ha)
va Phan khu hanh chinh dich vu (3.095 ha). KBT hién c6
23.407 ha rimg, trong d6 ¢ gan 5.000 ha rimg thudng xanh
con it bi tdc dong. Theo "Béo cao diéu tra tham thuc vat rung
0 KBTTN Xuéan Lién" cua Ban quan ly KBTTN Xuéan Lién
va Phan vién Diéu tra quy hoach rimg Tay Béc Bo (2012) tai
KBTTN Xuan Lién c6 11 kiéu va kiéu phu rimg. Dya trén
s6 lidu vé cac kiéu tham rimg, co thé x4c dinh & KBTTN
Xuan Lién c6 8 kiéu sinh canh ring chinh nhu sau: Rimg
thuong xanh trén nui da voi (767 ha, ky hiéu: SC1), Rung
thuong xanh 4 nhiét doi (2.2569 ha, SC2), Rung thuong

Mé dau

Khu hé tha linh truédng (Primates) ¢ Viét Nam rat da
dang véi 24 loai va 2 phan loai, trong d6 c6 5 loai thudc
gidng Macaca [1]. Tat ca cac loai linh truéng ¢ Viét Nam
déu dang bi de doa tuyét chung trong nudc va trén thé gioi
[2-4]. Tuy nhién, cac nghién ciru phuc vu bao ton dbi véi
cac loai thude gidng Macaca con it duge cha ¥ so véi cac
loai linh truéng khéc. Trong khi d6, cac loai nay thuong dé
bi sin ban, by bit, do chung sdng ca & cac sinh canh gan
ngudi va hoat dong ca trén cdy va trén mat dat. Cac loai
thudc gidng Macaca 13 nhitng ddi tuong thudng gip trong
cac vy san bét, budn ban trai phép dong vat hoang di & Viét

Nam [5].

Hé théng cac KBTTN duoc xem 1a cong cu quan trong
nhét cho bao ton cac loai c6 nguy co tuyét ching, trong do
¢6 céc loai linh truong. KBTTN Xuan Lién c6 tong dién tich

"Tac gia lién hé: Email: nghiaiebr@gmail.com
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xanh nhiét déi (2.801 ha, SC3), Rung thuong xanh nhiét doi
sau khai thac (1.372 ha, SC4), Rung thuong xanh nhiét doi
dang phuc hdi (5.293 ha, SC5), Rung hdn giao g - giang,
nira (6.617 ha, SC6), Rung giang, nira thuin loai (3.276 ha,
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Abstract:

This study was conducted in Xuan Lien Nature Reserve
(NR), Thanh Hoa Province during 2015-2016. The study
results confirmed the appearances of Stump-tailed
macaque, Rhesus macaque and Assamese macaque
in Xuan Lien NR. Stump-tailed macaque has a large
distribution range, covering 13 of total 30 forest sub-
areas and 7 of total 8 forest habitats in Xuan Lien NR.
The identified habitats of Stump-tailed macaques are
Limestone evergreen forest (SC1), Subtropical evergreen
forest (SC2), Tropical evergreen forest (SC3), Tropical
evergreen forest affected by selective timber logging
in the past (SC4), Regenerated evergreen forest (SC5),
Mixed wood-bamboo forest (SC6), and Bamboo forest
(SC7). Rhesus macaque also has a large distribution
range, covering 11 forest sub-areas and 6 forest habitats
(SC1-SC6). In contrast, Assamese macaque has a very
small distribution range, covering only 8 forest sub-
areas and 3 forest habitats (SC1-SC3). Forest quality and
intensity of human impact on the forest habitats have a
great influence on the occupancy area of the macaque
species. The encounter rate of macaque troops in the
forest is 0.0833 group/km for Stump-tailed macaque,
0.0625 group/km for Rhesus macaque, and 0.03125
group/km for Assamese macaque. These low encounter
rates indicate low and very low abundances of the
macaque species in Xuan Lien NR. The study also shows
that the 3 most important forest habitats for macaque
conservation in Xuan Lien NR are Limestone evergreen
forest (SC1), Subtropical evergreen forest (SC2), and
Tropical evergreen forest (SC3). Consequently, the most
important areas for macaque species conservation in
Xuan Lien NR are forest compartments as follows: 484,
485, 489, 495, 497, 499, 500, 512, and 516, which support
the above 3 most important habitats.

Keywords: Arctoides, Assamensis, Macaca, macaque,
Mullata, primates, Xuan Lien Nature Reserve.

Classification number: 1.6
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SC7) va Trang co cay bui (942 ha, SC8). Cac h¢ sinh thai
rung tu nhién & KBTTN Xuan Lién duoc xac dinh 1a ¢o6 tinh
da dang sinh hoc rit cao [3, 6]. C6 7 loai linh truong da duoc
ghi nhan & day gdm: Cu li 16n (Nycticebus bengalensis), Cu
li nhd (Nycticebus pygmaeus), Vuon ma tring (Nomascus
leucogenys), Vooc xam (Trachypithecus crepusculus), Khi
vang (Macaca mulatta), Khi méc (Macaca assamensis) va
Khi mat d6 (Macaca arctoides).

Dé bao ton cac loai thu nguy cap, quy, hlem can ¢6 cac
thong tin, tu liéu cap nhat vé hién trang quan thé, dic diém
phan bd va céc yéu ciu sinh thai ctia loai. Tai KBTTN Xuan
Lién, céc loai linh trudng con it dugc nghién ctu 1a trd ngai
16n cho viéc xay dung ké hoach bao ton cac loai tha linh
truong o day. Vi vay, trong cac nam 2015-2016, chiing t6i
da tién hanh diéu tra nghién ctru vé hién trang quan thé, sy
phan bd va cac yéu cau sinh thai cua 3 loai Khi mat do, Khi
vang va Khi mdc tai KBTTN Xuan Lién nhdm cung cap cic
thong tin, tu liéu can thiét cho cong tac bao ton cac loai. Bai
bao nay trinh bay mot s két qua ctia nghién ciru néu trén.

Vat liéu va phuong phap nghién ciiu

Phéng van nguwoi dan dia phiong va can b KBT: diéu
tra phong van duge thuc hién vao thang 11/2014 dudi hinh
thirc nhém hodc don 1¢ iy thude diéu kién cho phép. Anh
mau cla cac loai linh truong duge st dung dé hd trg nguoi
dan khi x4c dinh tén loai. Cac dia diém ghi nhan linh truong
do nguoi dan cung cép dugc xac dinh va danh dau trén ban
dd dia hinh cia KBT. Cac mau vat, di vat tha linh truong luu
trit trong nha dan ciing duoc xem xét k¥ ludng. Tong sb co
155 nguoi dan va 26 kiém 1am vién thudc cac tram bao vé
rimg da duoc phong vén.

Piéu tra theo tuyén: diéu tra theo tuyén dugc tién hanh
trong 2 nam (2015-2016) véi 6 dot khao sat thuc dia vao cac
thang 5/2015, 7/2015, 11/2015, 3/2016, 6/2016 va 11/2016.
Nhan luc khao sat gém 2 can bd khoa hoc, 2 can bo cua Ban
quan ly KBTTN Xuan Lién va 2 nguoi dan dia phuong. Do
dia hinh ctia KBTTN Xuén Lién rat doc va hiém tré nén céac
tuyén diéu tra duoc thiét 1ap dwa trén cac duong mon trude
day dd bo hoang. Cac tuyén di xuyén qua cac sinh canh
khac nhau va c6 chiéu dai 2,5-5,0 km mdi tuyén tiy thudc
vao diéu kién dia hinh. Trén cac tuyén, tién hanh quan sat
truc tiép cac loai khi hodc cac dau vét hoat dong ctia ching
(16i di, phan, vét an, tiéng kéu...). Quan sat truc tiép cac
dan khi duoc thyc hién bang mét thuong va éng nhom. Toa
d6 cac khu vuc diéu tra va cac diém ghi nhan khi hodc dau
vét clia chung duoc xac dinh b.':fmg may dinh vi GPS va ban
dd dia hinh ty 1& 1/50.000. Do cé 3 loai khi nghién ctru déu
hoat dong ban ngay, nén khao sat dugc tién hanh trong cac
khoang thoi gian tir 6-11h sang va chiéu tir 14-17h. Tét ca
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co 27 tuyén khao sat duoc thuc hién (hinh 1), mdi tuyén
duoc khao sat mot 1an, téng chiéu dai cac tuyén thuc té da
khao sat 1a 96 km. Tan suét gap cac dan khi cua mdi loai
duogc xac dinh bang tong s 1an quan sat dugc cic dan cia
loai chia cho tong sé kilomét cac tuyén khao sat da thuc
hién (dan/km).

Chot Chieng

£ ’:‘f\r\’\)\,\ = '”4,%!"

™" Tuyénkhio sat

| @ Piémdodnglan khao sat
Hinh 1. So do hé thong cac tuyén khao sat chinh.
Két qua nghién ciiu

Qudn thé Khi mat dé (Macaca arctoides)

Hau hét nhung ngu:(n dugc phong van (165/181 ngu’orl)
déu nhan biét rat rd vé loai Khi mat do. Két qua phong van
da théng ké duogc 36 1an gip cac dan Khi mat do trong 5 nam
tir 2010-2014. Mdi dan thuong tir 10-20 cé thé, mot s6 dan
c6 trén 20-30 c4 thé, trung binh: 16,2 ca thé/dan. Mot c4 thé
Khi mat d6 non m&i bi bt vé nuéi tai ban Lira, x4 Yén Nhan
da duoc chung t6i ghi nhan vao ngay 9/11/2014. Trong qua
trinh khao sat tai rung, chung t6i da ghi nhan dugc sy hién
dién ctia Khi mat do tai 24 dia diém khac nhau. Trong do 16
dia diém chi quan sat dugc déu vét hoat dong cua loai (Vét
bé ming an, qua cdy an do, phan...) va 8 dia diém quan sat
truc tiép duoc cac dan Khi mat do (bang 1).

Bang 1. Cac dia diém quan sat truc tiép dugc dan Khi mat dé.

Ngay, thing ~ Tiéukhu  Khuvie Toa dd (X; Y) S6 ¢ thé*

3/5/2015 497 Trai Keo, x Bét Mot 0500261; 2207287 20-25

6/712015 485 Phong Sai, xa Bét Mot 0507547, 2212299 20-25

9/712015 486 Hon Hich, xa Bat Mot 0507536; 2212281 20-25

1171172015 485 Lan ong Thuong, xa Bat Mot~ 0503700; 2211724~ 10-15

19/1172015 497 Pha Lam Nim, x4 Bat Mot (496848; 2209810 15-20

17/6/2016 505 PuKhoe, x Yén Nhan 0519732; 2199236 10-15

41112016 499 Hon Ca, xa Yén Nhan 0512689; 2207923 20-25

12/11/2016 500 Nii Don, x Yén Nhan 0513933; 2208096 15-20

(*): Udc tinh dua vao tiéng kéu va pham vi khu vuc dan khi gay tiéng
dong.
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Véi 8 1an quan sat duoc dan Khi mit d6 trén téng sb 96
km tuyén khao sat, tAn suat bét gap Khi mat do 6 KBTTN
Xuan Lién la 0,0833 dan/km. Do rung ram khoé quan sat,
mdi 1an gap dan ching t6i chi quan sat dugc khong qua 10
c4 thé, tuy nhién, dua vao s6 luogng tiéng kéu va do 16n ving
gdy tiéng dong ctia dan, chung t6i woc tinh sb ca thé cua mdi
dan thap nhét 1 10-15 c4 thé va nhiéu nhat 1a 20-25 ca thé.

Téng hop sb liéu cac dia diém da ghi nhan dwoc cac
dan Khi mat do trong qua trinh khdo sat va tir cac thong tin
phong van nguoi dan dia phuong, ching toi da xac dinh
dugc ving phan b cia Khi mit d6 & KBTTN Xuan Lién
(hinh 2) thudc 13 tiéu khu (484, 485, 486, 489, 497, 495,
499, 500, 508, 502, 514, 512 va 516) va 7 sinh canh (SC1,
SC2, SC3, SC4, SCS5, SC6, SC7). Trong d6, Khi mat do
phan bd tap trung nhat 1a & cac tiéu khu 484, 489, 495, 499
va 512 voi 3 sinh canh: Rung thuong xanh trén nti da voi
(SC1), Rung thuong xanh & nhiét doi (SC2) va Rung thuong
xanh nhiét déi (SC3).

FINHNGHE AN

GAC DANG SINH CANH CHiNH

[E70 81 - Riing thusting xanh trin ni di vbi

[ 5C2 - Rimg thudng xanh & nhigt ddi

I =3 - Rimg thusng xanh rigt 361

I 54 - Ring thuiing xanh nhist 335 3au khai thic
[ sc5 - Rumg thueng xanh nhigt dang phye hél

CHU GIAI

SCT - Rime T nifa thu I lodi .
B scs - r.,..’:m'."f,., @  Dia diém ghi nhan Khi mat do

Hinh 2. Ving phan b cia Khi mat dé 6 KBTTN Xuan Lién.
Quén thé Khi vang (Macaca mulatta)

Hau hét nhitng ngudi dugc phong van déu biét 1o vé loai
Khi vang va khiang dinh da gip chung trong KBTTN Xuéan
Lién. Nhitng nguoi duoc phong van di thong bao vé 22 lan
gip cac dan Khi vang trong 5 nim gan dy (2010-2014);
mdi dan c6 s6 lugng tir 7-20 cé thé, thong thuong 15-20 ca
thé, trung binh 12,9 ca thé/dan. Trong cac dot khao sat thuc
dia tai cac sinh canh rung cua KBTTN Xuan Lién, chiing t6i
da phat hién 12 dia diém c6 dau vét (qua cdy an do, 14 cay
roi, phan) c6 thé 1a cua Khi vang (vi rat khé phan biét voi
déu vét cua Khi méc) va 6 dia diém truc tiép quan sat dugc
cac dan Khi vang hoat dong (bang 2). Tan xuat bit gip cia
Khi vang 6 KBTTN Xuan Lién la 0,0625 dan/km. Cac hang
da noi ngu cua Khi vang cling da quan sat dugc ¢ khu vuc
Pu Gi6 (tiéu khu 516) va gan Tram kiém 1am Hon Can (tiéu
khu 521).
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Bang 2. Céc lan quan sat tryc tiép dugc dan Khi vang.

Ngay, thing Tiéu khu Khu vire Toa dd (X; Y) S6 ¢4 thé

8/712015 485
15/11/2015 497
16/11/2015 497

Phong Sai, xa Bt Mot
PU Nam Mua, xa Yén Nhan

Pi Nam Mura, x Yén Nhan

503820; 2211916 10-15
499508; 2208576 10-15
500113; 2208674 15-20

8/5/2015 434 Patsavoi, xd Van Xudn 499508; 2208576 15-20
5/11/2016 520 Thac MU, xa Van Xuan 521806; 2197226 15-20
71112016 516 P Gio, x& Van Xudn 519777, 2199197 15-20

Tu s6 liéu cac dia diém da ghi nhan duoc cac dan Khi
vang trong qué trinh khao sat va cac thong tin phong van
nguoi dan dia phuong, chung t61 da xac dinh dugc vung
phan bé ciia Khi vang & KBTTN Xuén Lién (hinh 3) thudc
11 tiéu khu (484, 485, 486, 489, 495, 497, 498, 499, 500,
508 va 516) va 6 sinh canh rung (SC1, SC2, SC3, SC4, SCS5,
SC6). Vung phan bd tap trung nhit cua loai 1a cac tiéu khu
484, 485, 497, 500 va 516 voi 3 sinh canh chinh la: Rung
thuong xanh trén nai da voi (SC1); Rung thuong xanh a
nhiét doi (SC2); Rung thuong xanh nhiét déi (SC3).

TINH NGHE AN

CAC DANG SINH CANH CHINH

SG1 - Rumg thusng xanh rén ndi s véi
I 50 - Rimg thusng xanh 4 nhidt doi
I 53 - img thung xann nhigt 40
TN 54 - Rimg thutg xanh nhilt 863 sau Whal thic
[ 5c5 - Rimg thueng xanh nhist dang phye héi
8C8 - Rirg hn giso 0b - glang, nia
S SC7 - Rimg giang | P thuks losi
808 . Tring cé cly byl
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®  Diadiém ghi nhin Khi ving

Hinh 3. Phan bé theo sinh canh clia Khi vang tai KBTTN Xuan
Lién

Qudn thé Khi moc (Macaca assamensis)

Thong tin phong van cho thiy, & KBTTN Xuén Lién,
Khi mdc ¢6 vung phan bd hep va ciing it gip hon nhiéu so
v6i Khi mit d6 va Khi vang. Nhitng ngudi duge phong van
chi thong bao vé 10 lan gip cac dan Khi mdc trong 5 nim
gan day (2010-2014). Theo d6, sé ca thé cia mdi dan Khi
mdc dao dong tir 9-20 ca thé, thuong tir 10-15 cé thé, trung
binh 13,4 c4 thé/dan. Ngay 9/11/2014, chung t6i da phat
hién mot ca thé khi mbc truong thanh bi ngudi dan bt tir
rung vé nudi tai Ban Chiéng, xa Bat Mot. Trong qua trinh
diéu tra tai rimg, chung t6i chi quan sat truc tiép dugc 3 dan
Khi mbc vao cac ngay: 7/5/2015, gap 1 dan khoang 10-15
c4 thé tai khu vyc rimg nui d4 thude tiéu khu 495 (506083;
2209026); 12/11/2015, gip 1 dan khoang 15-20 cé thé tai
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khu viye rimg nii da thudc tiéu khu 484 (500606; 2209053)
va 20/6/2016, gap 1 dan khoang 10-15 c4 thé tai khu vuc Pu
Gi6 thudc tiéu khu 516 (521237; 2198816). Tan suat bat gap
ctia Khi mée 13 0,3125 c4 thé/km. Khi mbc hoat dong & 8
tiéu khu (484, 485, 489, 487, 495, 498, 512 va 516) thude 3
sinh canh rung (SC1, SC2, SC3) (hinh 4); nhung tap trung
hon & cac tiéu khu 484, 485, 489 va 495 thudc 2 sinh canh:
Rung thuong xanh trén nai da voi (SC1) va Rung thudng
xanh & nhiét doi (SC2).

———

TINH NGHE AN
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1 SC1 - Rimg thuding xanh trén il 8 voi
(I 52 - Rimg thubng sanh & nhi
I 53 - Rimg thusting zanh nhie &di
B 54 - Rimg thustig xanh nhit 40k sau kha thic |
B sc5 - Ramg twing xanh nhiét dang phuc ki
SC8 - Rimg hin gise b - giang. nia
[ sC7 - Rimg giang / mia thudn lodi
SCB - Tring e ciy bui

CHU GIAL
@  Din diém ghi ohin Khi méc
Hinh 4. Phan bo theo sinh canh ctia Khi méc ¢ KBTTN Xuan
Lién.

Nhdn xét chung

Nghién ctru nay di khing dinh sy hién dién ciia 3 loai:
Khimat do6 (Macaca arctoides), Khi vang (Macaca mulatta)
va Khi méc (Macaca assamensis) tai KBTTN Xuan Lién.
Mot sb ngudi dan & xa Bat Mot va xa Yén Nhan thong béo
c6 gap ca Khi duoi lon (Macaca leolina) 6 KBTTN Xuan
Lién va KBTTN Pu Hoat (Nghé An) lién ké&. Tuy nhién,
trong subt qué trinh khao sat chiing t6i khong ghi nhan dugc
su hién dién cua Khi dudi lon & KBTTN Xuan Lién. Téng
hop cac tu ligu vé hién trang quén thé cua 3 loai khi nghién
ctru duoc thé hién trong bang 3.

Bang 3. Phan bd va tan sudt gap cta 3 loai khi § KBTTN Xuan
Lién.

Pham vi viing Sodandin  Tansuitgip  Khuvie phin
Loai phén bo giptrong5  tructiep bo tap trung
nim*

Khi mat do 13 tiéu khu, 7 sinh TK: 484, 489, 495, 499,

(M. arctoides) ~ canh (SC1-SC7) 36 0,0833 danskm  512. Sinh canh: SCI,
SC2,8C3

Khi vang 11 tiéu khu, 6 sinh TK: 484, 485, 497, 500,

(M. mulatta) canh (SC1-SC6) 2 0,0625 dankm ~ 516. Sinh canh: SCI,
SC2,8C3

Khi moc 8 tiéu khu, 3 sinh 10 003125 dinkm TK: 484, 485,489, 495.

(M. assamensis)  canh (SC1-SC3) Sinh canh: SCI, SC2

*2010-2014 theo thong tin phéng van, TK: Tiéu khu.
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Khl mat do co vung phan b rong nhat bao gdm 13 trong
téng sb 30 tiéu khu va & 7 trong téng s 8 sinh canh ring
ciia KBTTN Xuén Lién. Khi vang ciing c¢6 ving phin bd
rong, gobm 11 tiéu khu va 6 sinh canh. Khi mdc c6 ving
phan bd hep nhat, chi ghi nhan duoc ¢ 8 tiéu khu véi 3 sinh
canh rimg. Chat luong rimg va sy tic dong quay nhidu cua
con ngudi dbi voi sinh canh rimg c¢6 anh huong dang ké dén
pham vi ving sinh séng cua cac loai khi nghién ciru. Nhin
chung, cac dan khi chi yéu sinh séng & nhitng khu vuc xa
dan cu, it sy xAm nhap cia con ngudi. Két qua nghién ctru
cho thiy, mic di c¢6 thé sinh séng & nhiéu sinh canh rimg
khac nhau trong KBTTN Xuén Lién, nhung thyc té hai loai
Khi mit d6 va Khi vang chu yéu sinh séng va hoat dong &
3 sinh canh rirng con nguyén sinh hodc it bi tdc dong: Rung
trén nai da voi (SC1), Rung thuong xanh & nhiét doi (SC2)
va Rimg thuong xanh nhiét déi (SC3). Khi mbe 6 su lya
chon sinh canh khét khe hon, thuc té, loai nay séng chu yéu
¢ 2 sinh canh: Rung thudng xanh trén nui da voi (SC1) va
Rung thuong xanh & nhiét do1 (SC2). Nhu vay, ¢ KBTTN
Xuan Lién hién nay, ba sinh canh c¢6 tim quan trong nhat
dbi voi bao ton 3 loai khi nghién ciru 1a Rimg thudng xanh
trén nai da voi (SC1), Rung thuong xanh & nhiét doi (SC2)
va Rung thuong xanh nhiét doi (SC3); cung voi do, cac khu
vuc quan trong nhét cho bao ton 3 loai khi nghién ctru gan
cac tiéu khu: 484, 485, 489, 495, 497, 499, 500, 512, 516 1a
noi tép trung 3 sinh canh néu trén.

Nghién ctru da xac dinh duoc tan suit bt gap cac dan
khi trong KBT la thap dbi voi Khi mat do (0,0833 ca thé/
km) va Khi vang (0,0625 ca thé/km) va rat thip dbi voi
Khi mdc (0,03125 ca thé/km). Diéu d6 cho thiy trit lugng
cua cac loai Khi mat do, Khi vang va dac biét la Khi mbc
hién con trong KBTTN Xuén Lién 1a thip hoc rat thip, do
vdy, van dé bao ton va phuc hdi cac quan thé cua 3 loai khi
nghién ctru & KBTTN Xuén Lién hién nay di trd nén rat
céap thiét. Két qua diéu tra phong van nguoi dan dia phuong
cling khang dinh, trir luong ctia 3 loai khi nghién ctru trong
KBTTN Xuan Lién hién nay d bi suy giam dang ké so véi
trude nam 2000. Cac nguyén nhan lam suy giam trit lugng
cac loai khi nghién ctru 1a: tinh trang sin ban, bay bét dong
vat hoang da trong KBT va su suy thoai sinh canh ring do
céc hoat dong khai thac gd, 1am san ngoai gd, chin tha gia
suc tu do con phd bién trong KBT. Trong qua trinh khao
sat thuc dia tai KBTTN Xuan Lién, mac du khéng ghi nhan
dugc viéc khai thac trom céc cay gd 16n nhung chung toi da
ghi nhan duoc nhidu ching ctr vé san bit dong vat hoang da
(l4n san, nguoi di sin, bay cai dit trong rimg), khai thac cti,
giang, nra va chan tha trau bo tu do trong KBT. Ngoai ra,
ching t61 cling da phat hién mot s6 ca thé Khi vang va Khi
mdc bi bit vé nudi tai nha dan & cac xa Bat Mot, Yén Nhan
va Van Xuan.
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Keét luan

Nghién ctru nay da khfmg dinh su hién dién cua cac loai
Khimat do6 (Macaca arctoides), Khi vang (Macaca mulatta)
va Khi mbc (Macaca assamensis) tai KBTTN Xuén Lién.
Khi mit d6 c6 vung phan b rong nhat, bao gdm 13 trong
tong s 30 tiéu khu va & 7 trong tong sé 8 sinh canh ring
cia KBTTN Xuén Lién. Khi vang ciing ¢6 ving phan b
rong, gdm 11 tiéu khu va 6 sinh canh rimg. Khi méc c6 ving
phéan bd hep nhat, gdm 8 tiéu khu voi 3 sinh canh rimg. Chat
luong rimg va su tac dong cua con ngudi ddi v6i sinh canh
rimg c6 anh huong dang ké dén pham vi viing sinh séng cta
cac loai khi nghién ctru.

Tan sudt bat gap cac dan khi trong khu bao ton cua Khi
mat do 14 0,0833 ¢4 thé/km, Khi vang 13 0,0625 ca thé/km
va Khi méc 1 0,03125 c4 thé/km, chimg t6 trit luong cia
cac loai Khi mat do, Khi vang va dic biét 1a Khi mbc hién
con trong KBTTN Xuan Lién 1a thip hodc rét thap. Do vay,
véan dé bao ton va phuc hdi cac qu?m thé cua cac loai nay &
KBTTN Xuén Lién da tro nén rat cp thiét.

Ba sinh canh c6 tim quan trong nhat ddi véi bao ton cac
loai khi nghién ciru 6 KBTTN Xuan Lién la: Rung thuong
xanh trén nai d4 voi, Rung thuong xanh 4 nhi¢t déi va Rung
thuong xanh nhiét doi. Cung véi d6, cac khu vuc quan trong
nhit cho bao ton cac loai khi nghién ciru 13 cac tiéu khu:
484, 485, 489, 495, 497, 499, 500, 512, 516 - noi tap trung
3 sinh canh néu trén.

Nghién ctru nay dugc tai trg bdi UBND tinh Thanh Hoa,
Vién Sinh thai va Tai nguyén sinh vat, USA WWEF/EFN
Programme. C4c tdc gia xin tran trong cam on.
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Xay dung hé thong canh bao sém lii quét & ving nii,
thir nghiém tai huyén Thuian Chau, Son La

Lai Tuén Anh’, Nguyén Ngoc Thach®, Pham Xuin Canh?, Lé Nhw Nga?, Vii Ping Cuong?
"Truong Dai hoc Thiy loi
2Truong Pai hoc Khoa hoc Tu nhién, Pai hoc Quoc gia Ha Noi
3Vién Co hoc, Vién Han lam KH&CN Viét Nam
“Tong cuc 2, B6 Quoc phong

Ngay nhén bai 21/3/2018; ngay giri phan bién 28/3/2018; ngay nhéan phan bién 8/5/2018; ngay chip nhan ding 22/5/2018

Tom tiit:

M hinh canh bao li quét dwoc xay dung dua trén tiép cdn thity vin va dia mao lwu vuc, theo nguyén tic 1a tai
bién sé& chi xdy ra ¢ noi nao c6 nguy co tiém 4n cao va khi c6 lrong muwa 16n vurgt ngwdng. Trong mé hinh xay dung
ban dé nguy co il quét, cac tham s6 ciia luu vie dwoc phan tich danh gia dinh tinh va trong 56 dwgce xac dinh theo
phwong phap phan tich thir bac (Thomas Saaty - Analytic Hierarchy Process - AHP). Phan mém cianh bao sém lii
quét dwge xay dung trén co sé cong cu lap trinh mi ngudn mé. Vi module xir Iy khong gian hoat dong trwe tuyén
trén internet, lwrgng mwa dy bao sém 1-6 ngay cho cac tram Kkhi twong tw dong IMETOS sé dwoc ndi suy va dwa vao
tinh toan nhanh cing véi ban dd nguy co tiém 4n. Két qua xir 1y sé xac dinh dwoe sém cac vi tri cé thé xay ra tai bién
v6i cAp d6 nguy co khac nhau, tiy thude gia tri lwong mwa du bdo tai cac tram khi twong. Hé thong dwoc xiy dung
va 4p dung dé cinh bao sé'm tai bién lii quét cho huyén Thuin Chau, tinh Son La khi lwgng mwa vuot qua nguéng
150 mm/ngay. H¢ thong buée diu di hd tro tich cuc trong viée dwa ra quyét dinh phi hop cho viée phong trinh,
giam thiéu thiét hai do li quét.

Tir khéa: canh bao sé'm, lii quét, md hinh, ngudng, phan mém.

Chi s6 phén loai: 1.7

Dat van de Dia hinh Thuan Chau cao va ddc, bi chia cit manh: noi

Thudn Chéau 14 mét huyén midn nai phia Ty Béc cia cao nhat la dinh Copia (1.817 m), noi thap nhat la song Pa
tinh Son La, ¢6 dién tich ty nhién 154.126 ha, ndm doc theo (200 m), s0 véi myc nue bién. Vao mia mua, Thuan Chau
Québc 16 6, 14 noi sinh séng ctia nhiéu dan toc thidu sd (Thai:  1& mot trong nhimg noi ¢6 nhicu tai bién thién nhién nhu
74,05%, H'Moéng: 11,16%, Kinh: 9,32%, Khang: 2,57%, truot 16 va lii quét. Trong nhitng ndm gan day, do nhicu
cac dan toc khac: 2,94%). nguyén nhan (nhu bién dbi khi hau, chit ph rimg...) ma li
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Building an early warning system
for flash flood in the mountainous area,
a case study in Thuan Chau district,
Son La province

Tuan Anh Lai', Ngoc Thach Nguyen®',
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'Thuy loi University
2University of Science, Vietnam National University, Hanoi
Institute of Mechanism, Vietnam Academy of Science and Technology
‘General Department 2, Ministry of Defense
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Abstract:

The early warning model for flash flood was based on
the hydrological and geomorphological concept to the
river basin, with the principle that flash flood will only
occur where there is a high potential risk and when
heavy rainfall exceeds a threshold. In the model to build
flash floods map risk, the parameters of the basin were
analysed and evaluated, and the weight was determined
by the method of the hierarchical analysis (Thomas
Saaty-Analytics Hierarchy Process - AHP). The flash
flood early warning software was built on the basis of
open source programming tools. With the spatial module
and online processing in the internet, early predicted
precipitation of 1-6 days for the IMETOS automatic
meteorological stations would be interpolated, then
processed with the potential risk maps. The processed
results would determine the locations of flash flood at
the several risk levels corresponding to the predicted
rainfall values at the meteorological stations. The system
was constructed and applied to flash floods disaster early
warning for Thuan Chau district - Son La province
when the rainfall exceeded the 150 mm/day threshold.
The system has initially supported the positive decision
making to prevent and minimize damages caused by
flash floods.

Keywords: early warning, flash flood, model, software,
threshold.

Classification number: 1.7
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quét c6 xu hudng gia ting ca vé cuong do va tan suit, giy
thiét hai nang né cho nguoi dan dia phuong. Do do, viéc
nghién ctru xay dung hé théng canh bao sém nguy co li
quét & muc do chi tiét cip huyén 1a yéu cau thiét thuc, cap
bach va c6 y nghia thyc tién 16n. Vi hé théng nay, thong tin
canh bao ¢ thé dugce truyén toi timg ngudi dan bang nhidu
phuong thirc khac nhau nhu bang tin dién i, tin nhin SMS,
trang web hodc co thé chuyén thanh cac tin hiéu canh bao
truyén thong (loa, kéng). Tir d6, ngudi dan va cac nha quan
1y ¢6 thé dua ra nhitng quyét dinh phii hop trong viéc phong,
chéng tai bién xay ra.

Déi tuong nghién ciiu
Tiép cdn lwu viee trong nghién civu lii quét

Khéc véi lii thong thuong, 1ii quét 1a mot dang i 6 toc
d6 dong chay 16n, thuong chira nhiéu vat chat rin, xay ra
bét ngo trong thoi gian ngén trén cac luu vuc nho, dia hinh
dbc nén ching c6 stc tan pha I6n. Sy hinh thanh 1i quét ¢6
lién quan mat thiét véi cuong do mua, diéu kién khi hau,
dic diém dia hinh, cac hoat dong cua con nguoi ciing nhu
diéu kién tiéu thoat 1di cta luu vuc. L quét thuong xuét hién
chi vai ba gio sau khi c6 mua véi cuong do 16n vuot qua
ngudng [1, 2]. Trong thuc té, dit liéu vé 1i quét ludn thiéu
va khong hé thong, vi vay thuong kho c6 thé sir dung cac
phuong phap thong dung trong tinh toan du bao thuy van -
thuy luc dé du bao hodc canh béo i quét [2, 3].

Co s6 1y thuyét chii dao ctia nghién ctru nay 1a tiép can
Iuu vuc [4, 5]. Theo tiép can nay, luu vuc dugc coi la mdt
hé théng twong dbi kin, bao gdm nhiéu phu luu nhoé va khi
¢6 mua thi moi thong sd ctia mit dém s& quyét dinh dén ché
d6 van chuyén va tich tu ctia dong chay & trong pham vi luu
vuc. O ving nii, véi do doc luu vue 16n thi khi lugng mua
vuot qua ngudng, dong chdy mat sé tich tu tao thanh 1t quét.
MGai Iuu vire & ¢6 co ché phat sinh Iii quét riéng biét.

Bin dé nguy co phat sinh lii quét

Ban d6 nguy co i quét thé hién kha ning phat sinh li
quét trong mot thoi gian ti thiéu 14 mot chu ky khi hau,
thong thuong chu ky nay la 20-40 nam [1, 2]. Vi vy, tuy
theo sy phan b mua khac nhau theo khong gian ma 1i quét
¢6 thé xuét hién khong dong bd ¢ nhidu vi tri khac nhau
nhung c6 thé 1ap lai sau mot thoi gian [2, 6, 7]. Cho dén nay,
viéc lap ban db nguy co il quét van con nhiéu cach tiép cén,
phuong phap va cho két qua khac nhau. C6 nhiéu phuong
phép (hodc mo hinh) thuy van - thuy luc dugc ap dung nhu
NAM, HEC-RAS, SWAT... [4, 5]. Da sb cac ban dd lii quét
duoc xay dung déu dua vao viéc tiép can 1d quét suon [1].
Vi vay, cac ban dd dugc xdy dung déu c6 nhimng khoanh
vung rat 1on theo suon déc, thiéu tinh chi tiét nén kha niang
mg dung con han ché [1].
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Trong nghién ctru nay, cac thong s cta luu vuc duogc
phan tich va xir 1y bang mo hinh phan tich da chi tiéu
(MCA), toan b khong gian cta luu vuc s€ dugc danh gia
theo timg 6 ludi (pixel) va ban d6 két qua duoc thé hién
chi tiét, dap ung yéu cau cua ty 1& nghién ciru cip huyén
(1:10.000) va cép xa (1:5.000).

Xdc dinh cdc tham 6 leu vue trong viéc hinh thanh
lii quét

Trong luu vuc song sudi, dé xay dung ban d6 nguy co
1ii quét - 1i bun da, cac yéu to: nguy co truot 16 dat; luong
mua ngay 16n nhat; gi tri tich Iy dong chay ciia bé mit dia
hinh; dic diém 16p pht cia méat dém; dac diém tho nhudng;
v6 phong hoa cua mat dém; do dbe trung binh cua cac phu
Iuwu 12 nhitng dit liéu ddu vao trong mé hinh phan tich, duogc
xay dung véi mirc d6 chi tiét theo ty 18 nghién ctru [3, 4].

M@ hinh Iy thuyét trong canh bdo som lii quét

Nguyén 1y chung ctia mé hinh 1a tai bién Iii quét s& chi
Xdy ra & noi nao c6 nguy co tiém an cao va khi ¢ luong
mua vuot ngudng phat sinh Iii. Khai ni¢m d6 dugc minh
hoa theo so do hinh 2.

Nhu véy, dé canh bao sém nguy co li quét, cic cong
viéc can thyc hién 1a: 1) Xay dung ban dd nguy co lii quét
tiém an; 2) Xay dung mo hinh canh béo sém i quét; 3)
Thiét 1ap hé thong tram khi tuong tuy dong IMETOS. Céc
tram nay c6 ban kinh hoat dong 10-15 km, cé thé két ndi
tryc tiép v6i mang khi twong toan cau www.meteoblue.
com va nhan lai nhiéu thong tin vé diéu kién khi tugng cua
30 ngay da qua, thoi tiét hién tai va thoi tiét du bao 1-6
ngay cho chinh vi tri dit tram. Pay 1a hé thong tram khi hau
chuyén dung vé6i nhiéu tinh ning méi [8-10] dwoc Bo Tai
nguyén va Moi truong cho phép xay dung theo Luat Khi
tugng thily van ban hanh nim 2016 [9]; 4) Xdy dung phan
rném WebGIS hoat dong truc tuyén trén méi truong Internet
dé xir Iy nhanh cac thong tin dy bao vé luong mua va tich
hop véi ban d6 nguy co 1t quét tiém an. Khi lugng mua
vuot qua ngudng thi c6 thé nhanh chong xac dinh, cung cip
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canhbdo thei tiét
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dung

kip thoi thong tin vé thoi gian sinh 1 va nhiing vi tri c6 kha
ndng x4y ra tai bién i quét & cac muc do khac nhau.

Phuong phap nghién ciiu
Mo hinh tich hop da chi tieu MCA

Day 1a m6 hinh 10ng ghép mé hinh thiy vin va dia mao
lwu vic véi sy trg gitup cta cong nghé GIS [11]. Ap dung
phuo‘ng phap nay, nghién ctru tap trung xac dinh cac nhan
t6 gy 1l quét ctia luu vy, bao gom: tinh chat clia dat, tham
thuc vat, do doc luu vuc, mat do sopg subi, fiong cha}y tich
Iily... va so sanh véi céc so liéu thong ké dé phan cap kha
nang gay 1 quét cua ting 16p thong tin. Ung dung GIS dé
xac dinh trong s, tich hop khong gian cac 16p nhéan t6 voi
trong $0, xay dung d}IQS) biéu dd bién trinh luu luong tai
ting pixel cua ban d6 tong hop dang raster. Phuong phap
ndy la dinh tinh va mang nhi€u tinh chi quan cia nguoi
nghién ctu, song thich hop véi diéu kirén cua cac luu vuc
vlra va nho ¢ vung nui, noi con thi€u so lugng cac tram do
khi tuong, thuy van [11].

Xdy dung mé hinh khong gian trong canh bdo som lii
quét

Ngudng gay lii quét phuc vu canh bao 1a thong sb rat
quan trong song rat kho xac dinh mét cach chinh xéac [1,
6, 12, 13]. Cac ngudng mua giy li quét ciing bién doi ¢
pham vi rat 16n, tir 100 mm/gio dén 220 mm/ngay va tiy
theo diéu kién ctia mit dém luu vuc. Hau hét cac luu vuc
phat sinh 1& quét déu c6 do dbc binh quan 16n hon 30% va
d6 che phti ctia rimg thap hon 10% bé mit luu vuc [1]. Cac
tac gia nghién ctru vé 1il quét & Viét Nam da phan chia kha
nang xuat hién Iii quét thanh 4 cap nhu sau: cp I (c6 nguy
co xuét hién 1a quét rat cao), thudc cac Iuu vuc co diéu kién
ty nhién hoi ty dong thoi ca 4 yéu td (xuat hién twong dbi
thuong xuyén luong mua tdi thiéu 100 mm/ngay, do dbc
binh quén 16n hon 30%, do che phu nho hon 10%, dat ¢o
tinh tham trung binh va kém); cép II (co nguy co xuat hién
i quét cao), thudc cac luu vuc hoi tu déng thoi 3 yéu td
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(xuét hién twong ddi thuong xuyén lwong mua t6i thiéu 100
mm/ngay, ciing véi 2 trong 3 yéu té con lai cia cap I); cap
III (c6 nguy co trung binh), thudc céc luu vuc xuét hién
turong dbi thudong xuyén luong mua téi thiéu 100 mm/ngay
va 1 trong 3 yéu tb con lai; cip IV (c6 it nguy co xuit hién li
quét), khong co cac chi tiéu da néu ¢ trén. Do 1l quét thuong
xudt hién rat nhanh va dién bién trong thoi gian ngén nén
thoi gian du bao hodc canh bao 1i quét ciing rat ngan, tham
chi khong thé du bao dugc. Phuong phap ngudng mua gay
It quét cho phép nhanh chong xac dinh cac vung nguy co
gay lii quét theo mua cuc bg.

Ham tinh cho mo6 hinh canh bao sém 1t quét:

Fr=fp )

Trong d6: Fr - ban dd canh bao sém nguy co li quét; f -
lugng mua cuc dai du bao; p - ban dd nguy co 1l quét tiém
an (v6i chi s6 nguy co lii quét FFPI).

Dir liéu dung trong nghién ciru

Tuy theo ty 1& ban dd nghién ctru ma sé lwong cac 16p
thong tin dugc xem xét danh gia s& khac nhau. Dbi véi ty
16 1:10.000 cho cap huyén, cac 16p thong tin dua vao danh
gia bao gdm: lugng mua trung binh cua cuc dai nhidu nam
(RM), chi s6 4m uét dia hinh (TWI), d6 déc trung binh ctia
phu luu (SB), mat do diém truot 16 (LS), dia mao (GM), dat
(S), rimg (FR), mat d6 séng sudi (RD). Mirc danh gia duogc
chia thanh 5 cép (cdp 1: rit thap, cap 2: thap, cap 3: trung
binh, cép 4: cao va cép 5: rat cao) [11].

Céc trong s danh gia cho timg 16p thong tin dugc xac
dinh theo hé sb chuyén gia va phuong phap phan tich so
sanh cap (AHP) [14].

Bang 1. Tu liéu st dung trong nghién cdu.

Khoa hoc Tu nhién n—

Két qua nghién ciu
Xay duwng béin do nguy co lii quét huyén Thugn Chéu
Tham khéo nhiéu cong trinh da cong bé [7, 12], ¢6 thé
danh gia cac 16p thong tin ctia mat dém luu vuc lién quan téi
nguy co phat sinh I quét theo bang sau (bang 2, 3).

Bang 2. Chi tiéu danh gia nguy cd li quét cho cac lp thong tin
dia mao (GM), dat (S), riing (FR).
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s Khoa hoc Tu nhién

Két qua danh gia cac 16p thong tin dugc thé hién trong
hinh 3.

Diénh gia theo mat do diém truot lo
Ty

e

Rl thiip
Thip
Trung binh
cao

Ritcao

Panh gia mat d6 song sudi

Danh gi4 thé nhudng

Nguy co 1l quét

Hinh 3. Cac I6p thong tin danh gia nguy co li quét tai huyén
Thuan Chau.

Tinh todn trong sé cho cdc Iép théng tin theo phwong
phap AHP

St dung phuong phap AHP dé tinh toan trong s6 cho
mdi 16p [2, 3], két qua dugc thé hién trong bang 4.

Bang 4. Ma tran tinh toan xac dinh trong s6 cta tiing I6p thong
tin.

tl?;g g ™ FROLS S8 RM GM S RD Ting g"“g
TWI 033 026 023 025 045 034 018 02 227 028
FR 011 009 014 017 006 006 016 013 091 01l
Ls 007 003 005 003 004 004 01 009 04 005
SB 011 004 014 008 008 006 013 013 077 0l
RM 016 035 028 025 025 034 018 02 202 025
GM 011 018 014 017 008 01 0l 013 102 013
S 005 001 001 002 005 003 003 001 019 002
RD 007 003 002 003 005 004 Ol 004 038 005
Chi 50 nhét quén ngiu nhién (Random Consistency Index) I 0,08

Chi s6 nghu nhién xéc dinh theo n (6 hwong nhan t6) RI 141

(Random consistency Index by n)

Chi s6 nhét quan chung (consistency index) CR 0,056

Do tin cady CR cua ma tran dugc xac dinh thong qua
chi s6 nhét quan chung CR, Néu gia tri cia chi s6 CR nhé
hon hoic bang 0,1 thi dam bao do nhat quan glu’a cac nhan
t6 trong ma tran so sanh. P6i voi 8 nhan té dua vao so

TAP CHI
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sanh trong nghién ctru nay, chi s6 nhat quan CR = CI/RI =
0,08/1,41 = 0,056 (chi s6 nay < 0,1 cho thiy d¢ tin cay la
dam bao). Phuong phap tinh toan cac chi s6 duoc néu trong
cac tai liéu cua T.L. Saaty [11, 14].

Thanh Igp bin dé nguy co lii quét huyén Thudn Chédu
theo mé hinh MCA

Ban d6 nguy co lii quét tiém an dugce thanh 1ap theo ham
sau [14-16]:

FFPI = ¥, wx; (2)

Trong do: FFPI la ban do nguy co i quét tiém an w, la
trong sO cua yeu t6 thr (i), x, la yéu td thir (i), n 13 s6 yeu td
(tir 1 d&n n - cac 16p thong tin dd néu & trén)

Véi trong sd dugc tinh tir bang 3, ham duoc cu thé hoa
nhu sau:

FFPI = 0,28*TWI + 0,11*F + 0,05*LS + 0,1*SB + 0,25*R
+ 0,13*GM + 0,02*S + 0,05*DS (3)

Két qua thu dugc ban dd nguy co i quét véi cac gia tri
s0 khac nhau (hinh 4). O dang nguyén thuy, né chua dac
trung cho mdt ban d6 canh bao sém nguy co il quét.
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Hinh 4. Ban db nguy co lii quét tinh va chi tiét mic nguy co lii
quét (FFPI) cho tiing pixel.
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Khi so sanh voi cac sb liéu va vi tri cac diém xay ra
10 quét trong qua khir tir nam 2000 tdi nay, c6 su phu hop
gitra thue té va du bao. O luu vuc sudi Mudi, huyén Thuan
Chau, theo s6 liéu thong ké tir nam 2000 téi nay, 1i quét bét
dau phat sinh khi lugng mua dat t6i 150 mm/ngay. Ngay tai
mét dong sudi, ciing ¢6 nhiéu vi tri c6 nguy co lii quét khac
nhau, diéu d6 dugc giai thich 1 do anh hudng ciia cac thong
s6 khac nhau ciia mat dém.

Kiém tra dp chinh xdc ciia bin do nguy co li quét
huyén Thudn Chédu

Hinh 5 thé hién sy twong dong giita nhitng noi ¢ chi
s6 nguy co 1t quét (FFPI) cao trén ban dd nguy co so véi
nhimg noi da timg xay ra 1t quét cuc bo. Két qua so sanh
trén ban do cho thay, cac vi tri 1ii quét xuét hién trong qua
khir déu ndm trong cac ving ¢6 mirc nguy co cao. Dé kiém
tra danh gia do chinh xac cuia két qua nghién ctru, phuong
phap xay dung dudng cong thu nhan (receiver operating
characteristic hay receiver operating curve - ROC) da dugc
ap dung. Trong ly thuyét phat hién tin hiéu [17, 18], ty 1¢
sO tin hi¢u nhan dugc (ding) trén tong s6 tin hi¢u phat ra
s€ dugc st dung dé danh gia do chinh xéc ctua hé¢ thong. Tu
tin hiéu nhan duoc, phén mém SPSS s& phan tich va v& mét
dudng cong dic diém thu nhan tin hiéu (ROC) dé xac dinh
do tin cdy cua hé théng Mbi diém trén dudng cong la toa do
tuong ng voi tan s tin hiéu thyc trén tryc thang dung va
tan sudt tin hidu ly thuyet trén truc ngang.
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Hinh 6. Puong cong ROC xay dung tir hé thong diém kiém tra li
quét trong lich st so sanh véi ban db nguy co li quét tai Thuan
Chau.
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Khoa hoc Tu nhién n—

Gia tri dudi duong cong (Area Under Curve - AUC)
cang cao thi su phan biét gitra hai trang thai chinh xac (gia
tri 1) va khong chinh xac (gia tri 0) la cang t6t. Khi gié tri
AUC tang Ién thi dudng cong s tién sat dén truc ngang phia
trén c6 AUC = 1. Viéc xac dinh mirc @6 chinh xac dua trén
hé théng diém sau: 0,80-0,90 = rat tét (A), 0,60-0,70 = t6t
(B), 0,50-0,60 = sai (C). So sanh s lidu cac diém 1 quét
d3 xay ra trong quéa khir va ban db nguy co lii quét (hinh 5),
duong cong ROC dugc xay dung trong hinh 6 cho gia tri
AUC = 0,86 cho thiy do chinh x4c 1a kh4 tdt.

Xady dung bin dé cinh bdo sém li quét cho huyén
Thudn Chédu

Hé thong tram thoi tiét ty dong chay bang niang luong
mit troi duge thiét 1ap cho mo6 hinh 2 bao gém 3 tram
IMETOS, c6 kha nang két ndi truc tuyén theo nguyén tac
“2 chidu” véi trung tim khi twong toan cau Meteoblue ciia
Thuy S§. Ap dung ham tinh (3), v6i 16p théng tin mua du
bao 1 ngay (hodc 2-6 ngay), ban dd canh bao sém duoc
thanh lap. O Thudn Chau, cin ¢ vao sb liéu thong ké trong
giai doan 2000-2017 va dé pht hop véi mé hinh danh gia,
cac ngudng mua phat sinh I quét (Rmax) dugc phan chia
chi tiét thanh 5 cdp nhu sau: cdp 5: Rmax > 300 mm/ngay;
cép 4: 250 < Rmax < 300 mm/ngay; cép 3: 200 < Rmax <
250 mm/ngay; cip 2: 150 < Rmax < 200 mm/ngay va cap 1:
Rmax < 150 mm/ngay [19-21]. O nhiing noi c6 luong mua
vuot qua ngudng, 1 s& xudt hién (hinh 7C).
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Hinh 7. Minh hoa két qua xt Iy du bao li quét theo lugng mua
du bao tai Thuan Chau: (A) Ban db mua theo du bao, (B) Ban db
nguy cd |, (C) Ban dbd du bao sém i theo lugng mua du béo vai
ngudng phat sinh It quét la 150 mm/ngay [1].



s Khoa hoc Tu nhién

Ciu triic h¢ thong cinh bdo sém lii quét

Qua trinh xir Iy thong tin mua du bao theo tung toa do
ctia hé thong tram thoi tiét tw dong IMETOS [8-10] va tich
hop vé6i ban d6 nguy co dé canh bao som i quét dugc thuc
hién bang h¢ thong WebGIS. Tir d6, thong tin dugc chuyén
sang trang Web nham cung cap thong tin canh bao sém i
quét toi ngudi sir dung [22-24]. M6 hinh tong quat va tinh
nang chinh cua hé théng duoc thé hién & hinh 8.
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Hinh 8. Mb hinh tdng quat va tinh nang chinh ctia phan mém
canh bao sém li quét.

Phan mém dugc xay dung dua trén ngén ngit 1ap trinh
ma nguon mé Python, PHP va co so dir liéu PostgreSQL/
PostGIS [22]. Phin mém duoc t& chirc don gian véi cac
chirc nang chinh 1a: quan Iy CSDL theo chuan ESRI, xir ly
noi suy luong mua theo khong gian, tich hop cac 16p thong
tin dé xay du‘ng ban do du béo tai bién lu quét va xudt dir
liéu dang ban dd va sb liéu. Tu phan mém, thong tin duogc
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chuyén sang trang Web dé cung cap thong tin truc tuyén va
chiét xuat ban tin SMS t6i nguoi st dung.

Két luan

Trong diéu kién thiéu sb liéu quan trdc hodc rat han ché
thi viéc 4p dung vién tham - GIS véi tiép can luu vuc cho
phép xay dung ban do nguy co lii quét ¢ vung nui.

Trong quan Iy tai bién, mot hé thong canh bao sém lii
quét c6 thé 1a mot phan mém tich hop duy nhit, song ciing
¢6 thé bao gdm ca phan mém va trang Web hoat dong theo
cac cong doan khac nhau (hinh 9). Tuy nhién, chung phai
dap ung dugc hai chirc nang co ban 1a: xur ly nhanh thong
tin mua du bao, cung cip va truyén thong tin nhanh vé vi tri
c6 thé xay ra tai bién cho nhiing ngudi quan tim dang ban
tin SMS. Viéc phat trién hé thong canh bao sém can thiét di
theo cé hai huéng cong nghé va huéng img dung [25]. Hién
nay, mo hinh da va dang dugc thtr nghiém, hi€u chinh dé
dura ra nhimg duy béo sat véi thuc té.

Hé théng da va dang dugc su dung dé phuc vu canh bao
som nguy co tai bién 1d quét cho huyén Thuan Chau, Son
La. Két qua nghién ctru d4 va dang chuyén giao cho huyén
va c6 thé 4p dung mo rong cho nhitng huyén khac & ving
nui phia Bic.

Pay 1a san pham cua dé tai “Nghién ctru xdy dung mo
hinh va hé théng du bao thoi tiét tiéu ving va canh bao nguy
co 1i quét, chay rimg va sau bénh nong nghiép cap huyén
ving Tay Bic”, md s6 KHCN-TB 13C/13-18. Dé tai dugc
tai trg boi Chuong trinh KH&CN phuc vu phat trién bén
virng ving T4y Bic, PHQGHN.
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Hinh 9. Giao dién chinh clia phan mém (trai) va trang web canh bdo tai bién (phai).
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Nguyén nhan suy thoai giéng khoan
khu vire co thanh tao bo roi vung DBSCL
va giai phap phuc hoi nang cao hi¢u suat gleng khoan

Lwong Vian Thanh’, Pham Vin Tung
Vién Ky thudt bién, Vién Khoa hoc thity loi Viét Nam
Ngay nhan bai 26/1/2018; ngay chuyén phan bién 1/2/2018; ngay nhan phéan bién 11/4/2018; ngay chap nhan ding 17/4/2018

Tém tit:

Viing Pong bang séng Ciru Long (DBSCL) ¢6 mat d song, rach day dic, nhung vao thoi diém mia khé nguon nwée
ngot cung c{lp cho smh hoat lai kha khan hiém do anh huéng ciia xam nhip méin (tlr blén) va o nhlém tir nwée phén
noi tai. Do nhu ciu cén sir dung nuéc ngot quanh ndm nén trén dia ban PBSCL c6 hang nghln gleng khoan cong
suét 16n dang hoat djng. S6 luo’ng cac gieng khoan ngay cang gia tang hang nam theo nhu cau sir dung nuwée. Tuy
nhién, dll’O’l tac dong cua cac yéu t6 nhw anh hwéng ciia man, phén, phlen sét... va cac chit hoa hoc ton tai  trong
nudéc ngam, rit nhiéu gleng khoan sau mot thoi gian dua vao sir dung da bj suy thodi, lam dnh huwéng rit16n dén kha
ning khai thac. Bai bao trinh bay mot 50 két qua nghién ctru vé€ nguyén nhin giy suy thoai do ndi tai ban than cac
giéng khoan ving dia chit c6 thanh tao b roi ciia PBSCL va dwa ra cac giai phap khoa hoc va cong nghé (KH&CN)

phut hop dé xir Iy nhaim néing cao hiéu suét khai thac cac giéng khoan nay.

Tir khéa: cai tao giéng khoan, hiéu suét khai thac, 6 nhiém nwéc ngam, suy thoai giéng khoan, thanh tao b roi.

Chi s6 phén loai: 1.7

M dau

Theo théng ké chwa ddy du tir ngudn tai lidu cap phép
khai thac cta Cyc Quan ly Tai nguyén nudc, cac So Tai
nguyén va Moi trudng, tai liéu khao sat ctia Lién doan Didu
tra va quy hoach tai nguyén nudc mién Nam, & Pong bang
Nam B9 [1] ¢6 khoang 2.420 16 khoan khai thac nuéc dudi
dat trong cac tang chira nudc dat da bo roi, 116 giéng khai
thac trong cac ting chira nude bazan cing d4 cing c6 dudng
kinh va d6 sau khac nhau. S6 15 khoan khai thac & cac tang,
phtrc hé chira nude duoc théng ké nhu sau: cac ting chira
nude Pleistocen (qpl va qp2-3) c6 432 15 khoan; cac ting
chira nude Pliocen (n2) c6 1.840 156 khoan; ting chira nudc
Miocen thugng (n13) 1a 148 16 khoan; phtic hé chira nu6e
trong cac thanh tao bazan 13 66 16 khoan; phirc hé chira nudc
trong cac thanh tao Jura Ia 50 16 khoan. Trong thuc té, s6
luong 16 khoan khai théc c6 thé con cao hon nhiéu lan do &
day chua tién hanh duogc cong tac kiém ké tai nguyén nude
dusi dat.

Sau mot thoi gian dua vao sit dung, nhiéu giéng khoan
o toe do suy thoai rat nhanh, lam cho nguén nudce khai
thac bi suy giam. Hau hét cac giéng hu hong hay bi suy
thoai ning déu bi huy bo va don vi quan ly thudng khoan

‘Tac gia lién hé: Email: thanhluong56@yahoo.com
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giéng mm dé thay thé, 1am ton kém thém chi phi. Ngoa1 ra,
cac giéng bi suy thodi va khong con duoc su dung tiém 4n
nguyén nhan giy 6 nhiém ngudn nudc ngam tang sau do c6
kha nang dan ngudn 6 nhidm tir mit dat xudng.

Hién chua c6 mot tiéu chuén, quy trinh cu thé nham
phén tich nguyén nhéan suy thoai cua timg loai giéng khoan
cling nhu cac giai phdp xur 1y thich hop. Cac giai phdp moi
chi dimg ¢ muc ding may nén khi suc rira lai giéng khoan
va str dung mot s6 loai hoa chit dé lam tan mang bam trong
cac giéng khoan suy giam hiéu suit khai thac do cic nguyén
nhan nhu dng loc bi an mon dién héa, 1ap nhét do sét, cat
min, bi dong cdn do su tich tu cta cac vi khuén hép thu sit,
mangan...

Phan tich hi¢n trang, tim nguyén nhéan suy thoai do ndi
tai cia ban than giéng khoan khu vuc PBSCL, tir d6 dua
ra cac giai phap KH&CN dé phuc hdi nang cao hiéu suét
giéng khoan cho mdi loai hinh suy thoai khac nhau 13 muc
tiéu hudng dén.

Doi wigng va phueng phap nghién ciu

Pia hinh cua ving PBSCL tuong dbi bang phang, do

cao trung binh 1a 3-5 m, ¢6 khu vyc chi cao 0,5-1 m so voi
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The reasons for the deterioration
of water wells in the unconsolidated
areas of the Mekong River Delta
and the solutions for restoring
and improving the water wells

Van Thanh Luong*, Van Tung Pham
Institute of Coastal and Offshore Engineering, VAWR
Received 26 January 2018; accepted 17 April 2018

Abstract:

There is a high density of rivers and canals in the Mekong
River Delta, but the lack of fresh water for domestic
water supply due to the effects of salinity intrusion and
acid water from the acid sulphate soils often occurs
during the dry season. Due to the fresh water demand all
year around, there are thousands of high productivity
drilled wells in operation in the Mekong River Delta.
The number of wells is increasing yearly according to
the water demand. However, the effects of salinity, acid,
clay, and chemical materials in the ground water cause
the degradation of drilled wells. The paper has identified
the reasons for the degradation, that is, the internal
problems of wells themselves in the unconsolidated
formations in the Mekong River Delta and provided the
suitable scientific and technological solutions to improve
the well performance.

Keywords: ground water pollution, unconsolidated
formations, well deterioration, well improvement, well
pumped productivity.

Classification number: 1.7

TAP CHI

HOA HOC

ONG NGHE I} Nam 60(8) 8.2018

Khoa hoc Tu nhién n—

muc nudc bién, duoc hinh thanh tir nhimg trdm tich phu
sa va bdi din qua nhimg ky nguyén thay d6i muc nudc bién;
qua timg giai doan kéo theo sy hinh thanh nhimg gidng
cat doc theo bo bién.

Nhiing hoat df)ng hdn hop cua song va bién da hinh
thanh nhiing vat dat phu sa phi nhiéu doc theo dé ven song
1an doc theo mot sd glong cat ven bién va dat phén trén tram
tich ¢dm man triing thap nhu ving Ddng Thap Muoi, Th
giac Long Xuyén - Ha Tién, Tay nam song Hau va Ban dao
Ca Mau.

Dic diém dia chit thity van (PCTV) va tai nguyén
nwéc dwéi dit

Theo [1], dic diém BPCTV trong ving di dugec mo
ta trong bao cao thanh lap ban d6 DCTV Viét Nam ty 18
1:500.000; béo cao 1ap ban d6 DCTV Pong bang Nam Bo
ty 1€ 1:200.000 va bao céo két qua thyc hién dy an Neogen
- D¢ tir ving Dong bang Nam Bo. Béo céo thtr nhat da phan
chia ra 4 ting, phtc hé chtra nude trong tram tich bo roi
la Holocen, Pleistocen, Pliocen va Miocen. Bao cédo thur
hai phan chia mit cit PCTV trdm tich bo rdi thanh 5 tang
chira 1a: Holocen, Pleistocen gitra - mudn, Pleistocen sém,
Pliocen va Miocen mudn. Trong bo c4o phan chia dia tang
Neogen - Dé tir dya vao cdu triic dia chat Dong bang Nam
B6 bd sung thém céc tai lidu nghién ciru méi, cac tac gia da
phan chia chi tiét hon cac tram tich bé rdi thanh 8 ting chia
nudc: Holocen, Pleistocen thugng, Pleistocen trung - thuong,
Pleistocen ha, Pliocen trung, Pliocen ha, Miocen thugng va
Miocen trung - thugng.

Nhin chung, nhiing cach phan ting PCTV néu trén 1a
gidng nhau vi ciing cin cr vao dia ting, dia chit dé phan
chia ranh giéi cac ting chira nudc. Su khac nhau chu yéu 1a
vach ranh gi6i cic ting chira nudc, nguoi thi gop lai, nguoi
thi chia nho dia tAng chtra nudc ra 1am nhiéu ting chtra nude
khéc nhau; khac nhau vé cach thé hién do giau nude, chat
luong nudce trén ban do. Trén co s& cac phan chia dia ting
DCTV nhu da trinh bay ¢ trén, cac don vi chita nude trong
ving Pong bang Nam Bo dugc md ta chi tiét trong bao cdo,
trong do c6 6 tang chita nudc dang dugc khai thac sir dung
nhiéu nhit va duoc quan tric thuong xuyén bang mang ludi
quan tric qudc gia va dia phuong

Va ciing theo két qua dé tai KC08.06/11-15 [1], tong
luong tai nguyén nudc dudi dit Pong bang Nam Bo
(65.615.503,33 m*/ngay) duoc hinh thanh chi yéu tir ngudn
tich chira trong tang chtra nudc (60.527.608,33 m3/ngay),
ngudn bd cap tu nhién khong déng ké (5.087.895,00 m?/
ngdy gém: tir nudc mua, dong chay ty nhién qua ranh gidi
va tong luong bd cap tir hd Dau Tiéng). Vi vy, trit lugng
khai théc an toan phai dira vao ngudn tham xuyén giira cac
tang chira nudc trong qua trinh khai théc (bang 1).
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Bang 1. Trif lugng khai thac nudc an toan khu viic Nam B9 theo
tang chia nuéc [1].

Theo tang chia nudc

Tang  Khoi leong nwge  Khoi lwgng nwée . . Tainguyén  Lwongho  Tiem ningtai Trir hegng
. . S Khoi legng nuée "2 G 5 q i
chira  tinh trong lue, tinh dan hoi, I . tinh, Q_ (m¥ cip,Q, (m” nguyén,Q, khai thdc an
. o ; iV =V V ' X P Ve YO Y
nuge V() V,, (m) W Cid o pgy) ngay) (m’/ngay) toan, Q..

Qp3  53.675.687.559,72  1.261.378.657,65 54.937.066.217,37  5.493.706,62 549370662 1.648.111,99

Qp2-3  127.601.346.23095 145.587.87331  127.746.934.10426 12.774.693.41 2.907.000.00 15.681.693,41 4.704.508,02

Qpl  86261.089.27822  1.437.684.821,30 87.698.774.099,52  8.769.877.41  1.803.000.00 10.572.877.41 3.171.863,22

n} 115.592.772.351,33 192.654.620,59  115.785.426.971.91 11.578.542,70 468.000,00  12.046.542,70 3.613.962,81
n' 150.510.559.246,49  44.267.811,54  150.554.827.058,03 15.055.482,71 10.000,00 15.065.482.41  4.519.644,81
n’ 69.620.257381,14  23.206.75246  69.643.464.133,60  6.964.346,41 6.964.34641  2.089.303,92

Tong  603.261.712.047,84 3.104780.536,85 606.366.492.584,69 60.636.64926 5.188.000,00 65.824.649,26 19.747.394,78

Theo dia phuong

1 T e ST g T ot T i
V,m) V, () ¥, =V, ‘M wiy)  (wgly gy o Qe
ngay)
1 An Giang 14.833.857.522,04  102.935.583,80 14.935.557.590.41  1.493.555,76 1493.555,76  448.066,73
2 BR-VT 2.922.998.576,71 36.206.951,76 2.959.205.528 47 295.920,55 338.258,00 634.178,55 291.730,97
3 Bac Liéu 71.197.045.131,70  673.072.734,23 7161631429314 7.161.63143 - 7.161.631.43  2.148.489.43
4 BénTre 5.746.776.177,61 9.389.260,63 5.755.033.598,37 575.503,36 -756.703,00  575.503,36 172.651,01
5 Binh Duong 5.556.331.786,47 7.201.732,54 5.563.092.343,19 556.309,23 1313.01223  620.914,57
6 Ca Mau 54388.718.07447  556.915.611,66 54.708.737.643,40  5.470.873,76 547087376 1.641.262,13
7 Cin Tho 41.362.892.71491  538.785.099,82 41.752.539.729,65  4.175.253,97  1.509.685,00 4.175.253,97  1.252.576,19
8 Dfmg Nai 2.966.488.134,18 13.820.150,08 2.970.695.063,60 297.069,51 1.806.754,51  994.931.85
9 Dong Thap 65.504.003.106,31  257.803.515,14 65.687.036.545,99  6.658.703,65 6.568.703,65  1.970.611,10
10 Hau Giang 38.428.109.639.34  454.131.929,18 38.729.811.133,11  3.872.981,11 - 387298111 1.161.89433
11 Kién Giang 7137251754796 763.294.282,87 7187197157720  7.187.197,16 - 7.187.197,16  2.156.159,15
12 Long An 71.645.590.018,72  257.907.532,59 71.861.121.325,78  7.186.112,13 7.186.112,13  2.155.833,64
13 Soc Tring 48.797.768.659.38  581.673.520,50 49.239.934.72793  4.923.99347 492399347 1.477.198,04
14 Tin Giang 43.365.829.527,36  135.176.868,60 43.492.898.533,47  4.349.289,85 4349.280.85  1.304.786,96
15 TP Ho Chi Minh  27.957.269.918,60  177.729.281,55 28.104.978.129,75  2.810497,81  451.339.00 3.261.836,81  1.113.952,74
16 Tra Vinh 30.842.051.118,78  474.390.731,54 31218.84531998  3.121.884,53 - 3.121.88453  936.565,36
17 Vinh Long 4.788219.201,05  41.134.315,59 4.823.809.207,66  482.380,92 482.380.92 14471428
Toan DBNB 601.676.466.855,60  5.081.569.102,09  605.276.083.324,84  60.527.608,33  5.087.895,00 19.991.873,50

Ghi cha: BR-VT |2 Ba Ria - Ving Tau.
Déi twgng va phwong phdp nghién ciru

Nghién ctru duoc tién hanh trén hé théng cac giéng
khoan trong thanh tao bo roi khu vuc Nam B dugc thuc
hién trong d& tai KH&CN cip nha nuéc ma sé DPTPL.CN-
66/15 [2]. Chung toi d tién hanh d4nh gia dac diém DCTV,
dic diém ting chira nudc, ciu tric giéng khoan, hién trang
suy giam luu luogng, hiéu suit cta cac giéng khoan khai
thac. Nhiing phuong phap sau day dugc st dung trong qua
trinh thuc hién:

Khao sat thu thap thong tin, thong s6 k¥ thuat cac giéng
khoan ngoai thuc té khu vuc nghién ctru.

Str dung phuong phép do camera trong cac 16 khoan dién
hinh bi suy gidm ngudn nudc.

Phan tich nguyén nhan suy thodi giéng khoan va cin ctr
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céc bién phap k¥ thuat méi dé dé xudt cac giai phap xur Iy
cai tao cac giéng khoan da bi suy thai.

£ 2 < 2 ~
Ket qua va thao luan

Cdc nguyén nguyén nhan suy thodi do ndi tai bdn thin
giéng khoan

Suy thodi do tdc dong ciia vi sinh vdt: noi c6 ngudn nude
duéi dat nhidm phén, trong nudc cé chira sit, chat hiru co,
N va P 14 thirc 4n tot va 1a moéi trudong thuan loi dé mot s6
loai vi khuan phat trién nhu vi khuan héip thu sit, vi khuan
hép thy mangan va céc loai vi khuan hitu co khac. Céc loai
vi khuan nay trong qua trinh hoat dong sbng tao ra cac san
pham hdn hop gin két cac hat bun ban v6 co va hiru co co
trong nudc, 1am tic, chit cac khe rdng cua tang chira nudc
quanh 4ng loc va gay hién tuong an mon, ri sét, lam thoai
hoa két céu giéng. Cac hién twong suy thoai giéng do dic
tinh ciia ting chtra nudc duogc thé hién trong bang 2.

Bang 2. Mot s& hién tugng suy thoai giéng do dic tinh tang chia
nuéc [3].

Ca}l 120 fha chit ting Cic hién twgng thwdng xudt hién Gyt

chira nuée oo ’ sach
Téc do ling dong cat min sét, lang dong va

Citbdiling mang bam do hop cht sit, mangan v bit tic 2.5 nim
dovi khuan lam giam cong suat gieng, hu hai
két cu giéng

i Bit tac céc khe 10ng ciia 16p chira nudc, hu hai 6-10 nim
két céu giéng, tang lwong cit lot vao giéng
Bit téc do can hoa hoc va sinh hoc bam vao

Da voi niit né cée khe nirt va mach ho, nudc duc do sét, phu 6-12 ndm
sa, lang dong can carbonnat

Nham thach Bit téc do cin bam, sét 6-12 ndim

i Blt: tac cic khe rong do lang dong sét, bun, san 1215 nim
pham khoang hoa

Trm tich rén B1£ tac fio sat va mangan hoa tan giam cong 6-8 nim
suat gieng

. Lot cét min, phu sa, sét bit thc sinh hoc, dinh
Tram tich bo roi bam, lam tac 10 rong do ldng dong hoa hoc, 5-8 nam

phé hoai két cdu giéng

Vén dé vé vi khuan hap thu sit hay mang bam ri sit duoc
biét dén 1a mot van dé phirc tap va c6 pham vi rong. Do 1a
mot hién tuong tu nhién, cac vi sinh vat tuong tic vdi cac
kim loai va khoang chét trong méi truong xung quanh. Cac
mang bam ri sat anh huong dén giéng khoan, hé thong cap
nude trén toan thé gigi. O mot sé dia diém no co thé gay
ra nhitng thiét hai 16n nhung ¢ nhitng vung khac tac hai la
khong dang ké. Két qua khao sat do dac bang camera trong
cac giéng khoan khu vuc PBSCL thudc dé tai KH&CN ma
s6 DPTDL.CN66/15 [2] da phat hién ra hau hét cac giéng
khoan déu bi tac dong cua vi sinh vét 1am suy giam kha
ning khai thac ciia giéng khoan & cac mirc do khac nhau
(hinh 1).



Hinh 1. Mot phan clia 6ng loc da bj 1ap nhét [2].

Theo International School of Well Drilling, vi khuan hip
thu st 1a mot loai mang bam trong s6 rat nhiéu loai, bao
gbm tinh chit bun nhét tir mau vang nhat cho dén mau tring
ciia gbc lvu huynh. Mang bam mangan, thim chi nhom
cling dugc tim thay trong mot sd hé théng cung cap nudc
ngam. Méng bam sit va cac loai mang bam khéac chira cac
mang sinh hoc ma & dé c6 cac vi sinh vat con hoat dong
hodc di chét, phan vo, thin cia chung, cic chit thai bai tiét
cung cac chit khac cua qua trinh trao ddi chét ciing nhu cac
phan tir oxit, hydroxit két dinh chat vao nhau (hinh 2 va 3).

Hinh 2. Mang bam sat va cac Hinh 3. Qua trinh tao thanh
loai khac qua kinh hién vi [4].  mang bam vi sinh [4].

Céc phan tir sit thuong duge bao phi boi cac cdu tric vi
khuén bén ngoai. Tuy nhién, cac dang vi khuin hién nay bao
gém rat nhiéu loai va viéc xac dinh cu thé ching loai Ia rat
kho, tham chi mot s6 loai con chua duge dé cap trong cac
tai liéu. Nhimg mang sinh hoc nay 14 san pham ty nhién va
thong thuong chung khong c6 hai. Nhitng mang bam sat tu
nhién thuong hoat ddng nhu mot 16p loc sit so bd bén trong
giéng, do do ciing c6 thé o tac dung tich cuc trong mot sd
truong hop.

Céc yéu t6 gdy ra mang bam sit mot cach ty nhién va
bién ddi theo chiéu huéng x4u di bao gdm: viée thiét ké va
Iva chon vat liéu giéng, éng dan, 6ng loc hodc do bién phap
xtr 1y nude khong dam bao va qua trinh khai thac giéng.
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Viée thiét ké, lua chon vat liéu khong phu hop hoac sai sot
trong qua trinh thi cong c6 thé dan dén sy an mon, ting tinh
chét oxy hoa hoac han ché sy 1am viéc cua éng loc, éng dan,
khoa van va sy tham nhap cia cac loai vi sinh vat khong
mong mudn.

Suy thodi do cdc chat héa hoc: trong nude ngam c6 chira
sat vd mangan hoa tan, do van toc va 4p luc nudc quanh
giéng thay d6i, din dén hién tuong ling dong hop chit sit
va mangan. Trong thoi gian dai sir dung giéng khoan, nudc
¢6 do cing cao sé ling dong CaCO,, cac vat ligu két tia nay
s& bam quanh hat cat - so6i & thanh khe rdng dng loc gy bit -
tac giéng, 1am suy giam hi¢u suét khai thac cua giéng khoan.
Su anh hudng cua cac thong sb thily hoa dén qua trinh suy
thoai giéng duoc trinh bay & bang 3.

Bang 3. Su thay ddi cac thong so thiiy héa lam tang qua trinh
suy thoai giéng [5].

Thay dbi cc chi sb Nguyén nhan va hau qua

Thay dbi diéu kién oxy hoa khir, ap luc khi
Do hoa tan cia sit va mangan nudge. ) . 3
pH Thay d6i can bang dong cua cac hgp chat
Bicarbonnat HCO, carbonnat.
Po dan dién cua nude
Nhiét do nude

Gay thay ddi ap lyc khi giai phong CO, do
xam nhdp mdn, do nude ri qua ong véch tir
tang trén xudng.

Do mbi trudng thay déi.

Mot nguyén nhan khac xay ra kha phd bién ¢ khu vuc
PBSCL ma dé tai DPTDL.CN66/15 [2] di khao sat bang
camera va phat hién ra dugc 1a éng chéng bi thung, xay
ra voi cac giéng khoan ¢ dng chng bang thép trang kém.
Trong nudc ngam ¢ nhiéu ting nude nhiém man, cic dng
khi chéng bat budc phai ndi v6i nhau theo chiéu dai va cac
diém ndi bang duong han 1a noi d& bi an mon nhat, mic du
da c6 cac giai phap han ché an mon. Qua thoi gian, 6ng bi
an mon tao thanh 18 thung va nudc man xam nhdp vao ting
chtra nude ngot (thong ting) ciing nhu 13n vao nude khai
thac. Khi 13 thung di 16n (thuong xay ra nhiéu noi trén dng
chéng doc chidu sau giéng) va nudc nhidm min vuot qua
tiéu chuan cho phép thi ngudi str dung bat budc phai huy bo
giéng ma kho c6 thé cai tao duoc (hinh 4 va 5).

,Guj b 2.
Hinh 5. Vét thing tai mdi han
noi ong G do sau 44,92 m [2].

20,90 m [2].



s Khoa hoc Tu nhién

O d6i chira nuéc nam gan mat dat thi thanh phan 16p
can hoa hoc thuong lién quan dén sy ling dong cac hop
chat ciia sat nhu Fe203, F e(OH) . Nguyén nhan 1a do khi
Co, tach roi khoi nudc dudi dat va sy bio hoa khi O, duoc
cung cap tir khong khi. Nguoi ta phan biét dugc can sat boi
dic diém mau vang, lam ban tay. Su c6 mat cua n6 ¢ trong
nude duoc thé hién bang cac mang cin bam & éng thu nude
va may bom.

Suy thodi do nguyén nhdn co hoc: nguyén nhan co ban
do lya chon khong phu hop kich thudce dng loc so véi cac
d6i xung quanh. Néu kich thudc ciia 16 duc trén dng loc qua
16n va hat séi loc nguogc sé dan dén sy cat hoa giéng khoan.
Nguoc lai, néu kich thude 18 duc 6ng loc nho qua s€ xay ra
can co hoc. Theo thoi gian nhling hat cat dugc tich dong lai
ngdy cang nhiéu, tao thanh 16p cin bao quanh bé mit dng
loc, gy can tré sy van dong cua nudc dén giéng khoan. Dé
thiét ké 6ng loc va chon kich thude soi loc ngugc hop 1y, thi
viéc thir nghiém dé xac dinh thanh phan hat ctia ddi chira
nudc 1a rat can thiét.

Dudi tac dung co hoc, nudc s€ di qua 1op cat soi bao
quanh 6ng loc vao giéng co tac dung nhu qua trinh loc co
hoc, lam chat cac hat cat lai do tac dung cua dong chay va
gili cac hat bun ban trén bé mat, 1am giam kich thuéc 16
rong, sau thoi gian dai s& lam giam hiéu suét khai thac.

Mot sé nguyén nhan khac ciing thuong xay ra & khu vuce
PBSCL ma dé tai DPTDL.CN66/15 [2] da khao sat bang
camera va phat hién ra dugc 1a dng bi v& (thuong 1a ong
nhwa uPVC), c6 thé do nhiéu nguyén nhan nhu: i) Viéc dat
bom khai thac & mét vi tri 1au ngay, bom hoat dong c6 do
rung co vao thanh giéng lam hu hong dng chéng; ii) Ong bi
v ¢6 thé do qua trinh thi cong hay trong khi van hanh, dic
biét 1a cac diém ndi lam v& dng; iii) May bom chim hoat
dong qua tai tao ra nhiét d¢ cao xung quanh bom trong khi
nude khong kip 1am mat gay bién dang 6ng chong thanh
giéng.

Dé xuat cac giai phap xi Iy suy thodi nang cao hiéu suat
giéng khoan

Cdc buoc xw ly suy thodi

Sau khi xac dinh dugc nguyén nhéan gay suy thoai giéng
khoan s€ dua ra cac giai phap xt 1y suy thodi phu hop véi
timg truong hop. Mdi giai phap xir Iy nang cao hiéu sut
giéng khoan déu can trai qua quy trinh xir 1y theo cc budc
nhu sau:

Budc 1: xdc dinh cac thdng s thiét ké va khao sat hién
trang dac trung cua gleng (duong kinh 6 ong chéng, 6ng loc;
d6 sau giéng; két cdu giéng, vat liéu két ciu, luu luong, chét
luong nudc, muc nudce tinh - dong...).

Budc 2: thao d cac thiét bi khai thac bén trong giéng,
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chudn bi khong gian xir Iy théng thoang nhung tach biét,
muong dan nudec.

Budc 3: bom vét nudc 6 nhiém, vat lidu léng can, tap
chat khoi giéng khoan. Van hanh bom giéng dé dam bao
lam sach cac vat lidu lo ling c6 thé co trong nudc giéng. Co
thé khtr trang khi biét nude da bi nhidm khuan.

Budc 4: khoi phuc stra chita cac hu hai long giéng.

Budc 5: xur Iy giéng (tuy thudc va phuong phap duoc
chon).

Budc 6: tai tram 1ip miéng gleng, st dung sét sach va
xay lap hé thoat nudc xung quanh giéng.

Xuwr ly do I6p soi va cdat quanh giéng bi dong can, len
chat

Muc dich phuo‘ng phap nay la dung tac dong vat ly dé
liy di cac chat can bam trén ong giéng, ong loc, trong 16p
soi loc nguogc va trong cac khe rong cia 16p cét, san quanh
giéng dé phuc hoi lai kha ning dan nudc ban diu cua giéng.
Phuong phap nay chinh la phuong phap co hoc.

Trude tién, dung chdi quét dé lam sach cin bam phia
trong 6ng loc khi ¢ cac hat cat méic vao khe ho ciia dng loc
hodc soi chén l4p bén ngoai khe dng loc. Sau khi dung choi
quét lam thong mach rdng trong 16p cat, sét thi dung piston
de tao xung, phucng phap nay ciing duoc dua tir trén miéng
giéng xuong nham gay su x4o dong lam co gidn 16p soi va
cat quanh ong loc. Sau d6, bom rut nudc tang cuong qua
dng loc dé kéo cin bam trong cac 16p soi cat di vao dng loc.
Gan 2 mit bich, mot phia trén va mot phia duéi cua khoang
bom hut dé cho van tdc nude di qua khe 6ng loc ting gip 5
1an khi bom binh thuong. Khoang cach giira hai mit bich L,
va luu luong bom [én Q, tinh theo cong thirc:

, = Lﬁngh_:lc % &
> Qe
Trong do: L, 1a chleu dai doan dugc rua (m); L, la

ong lo
chiéu dai toan bo ctia ong loc (m); Q,, 1a Iuu luwong ggléng

dang khai thac 6n dinh (m3/h) Q, 1a lu’u luwong cuia bom
chim ding dé lam sach giéng (m*/h).

Cudi cing 1a bom nude vao va rat nudc ra trén timg
doan éng loc. Nude hodc dung dich hoéa hoc duge bom vao
budng dudi, di vao tang san va duoc rat ra ¢ budng trén.
Pé thuc hién qua trinh rira cdn c6 2 bom (borm dua nudc
sach vao budng dudi va bom rat nudc ban tir budng trén ra)
Nudc sach bom vao buong dudi co thé 1ay ngay nudc giéng
d6 hodc nudc cua gleng bén canh, nudc ban bom 1én dugc
do do duc dé danh gia két qua 1am sach. Thoi gian bom kéo
dai dén luc nudc rit ra c6 do duc béng d0 duc cua nudc khi
bom binh thudng thi chuyén sang doan khac. Cong suit ciia
bom diy va bom hit tinh theo cong thirc:

40



=—Xd,

o8 .

Trong do: Q, la cong suat bom can chon (m/h); Q,la
cong suat dang khai thic cua doan ong loc (m/h); d, 1a
duong kinh ngoai cua ong loc (m); d, 1a duong kinh hinh
tru tao bai 16p soi cat bao quanh dng loc can phai rira (m).

Qs

ong loc

Qk: = Ld:a!: X

V6i Q, 1a luu luong giéng dang duogc khai thac (m3/h);
Ly 18 chleu dai doan 6ng duoc rira (m); Lo “1a chiéu dai

toan bo cua éng loc (m).

Bom cdp nudc hodc héa chat xudng nén dung bom
piston vi ap lyc day thuong khong du doan trude dugc.

Xur ly suy thodi do tac dong ciia hoa hoc va sinh hoc

Pé xir Iy nang cao hiéu suat giéng khoan bj suy thoai do
tac dong cua hoa hoc va sinh hoc, g1a1 phap truyén thong 1a
sir dung phuong phap hoa chat dé tiy rira. Ngoai ra c6 thé
st dung phuong phép tic dung nhiét va CO,.

Phuwong phdp sit dung héa chat: céc loai axit manh
thuong duge sir dung nhiéu hon so véi cac hop chat hoa hoc
khéc do tinh chét khir manh. Bién phap nay phi hop cho cac
giéng bi suy giam hiéu suit do cac nguyen nhan nhu mang
bam ri sat, dong can trén cac bd phan giéng khoan. Viéc su’
dung axit can phai xem xét dén cac khia canh khac nhau vé
muc d6 an toan khi str dung, huéng dan sir dung, quy trinh
sir dung cac san pham d6 sao cho dam bao cac yéu cau dat
ra. Viéc khong tuan thu cac quy dinh dat ra khi sir dung céac
san pham nay c6 thé gy ra nguy hiém cho chinh nguoi sir
dung céc chit hoa hoc d6, cho ngudi st dung nudc giéng
khoan vao sinh hoat va cho mdi trudng nudc dudi dat.

D3 c6 nhibu tai liéu trong va ngoai nudc nghién clru tac
dung cua céc loai hoa chit khac nhau dén qué trinh hoa tan,
phan tan cac loai cin ban trong giéng. Cac chat hoa hoc
duoc str dung la khac nhau cho ting loai mang bam, véi cac
ndng do va cach thirc str dung ciing nhu quy dinh an toan
phi hop véi cac héa chat d6. Mot s6 loai hoa chét da dugc
str dung & cac nudc trén thé gidi nhu Anh, Phap, Dirc, My
va phu hop véi didu kién str dung ¢ Viét Nam nhu sau:

- Cin lang dinh bam 1a phu sa, nhom két tia véi 1an
can sinh vat: dung céc hgp chat muodi cua axit photphoric
(H,PO,) nhu NaszPzO va Na4P207, nong do dung dich
15%, thoi gian tiép xtic 6-12 gio.

- Can dinh bam la sit, mangan va cin sinh hoc: dung
axit HCI ndng d6 0,1M, pH < 1, thoi gian tiép xtic 4-6 gio,
sau d6 phai bom rua ngay, néu dé pH > 2 c6 kha nang gay
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dinh bam lai.

- Can lang dinh bam c¢6 ngudn gde tir sunphat cua kim
loai, sin pham cua H_S: c6 thé dung cac loai axit nhu H,SO,
va HCL

- Trong nudc cd chira sit, mangan: co thé s dung
mot trong ba hop chit cua polyphosphat 14 pyrophosphat,
tripolyphosphat va metaphosphat natri. Trong 3 hop chat
nay, trlpolyphosphat 1a t&t hon ca vi ¢6 hiéu qua cao hon
va chi can ding véi liéu luong it hon so véi 2 loai con lai.

- Can ling dinh bam c6 ngudn goc tr CaCO,, CaSO,
do nuéc ctng sinh ra dung axit HCI, néu tang ngam nudc
la dé voi phai dung axit hitu co nhu photphoric hodc citric
(CH,0,), sunphamic (NH,SO,H) vi axit H,SO, va HCl c6
kha nang hoa tan da voi.

- Trong ting chira nudc cudi soi la da nit né, khong c6
sét, mangan, c6 chét hitu co hoa tan, thuong can dinh bam
lam bit tic dng loc 1a cac loai cin vi sinh: ding chét tiy rira
1a nudc zaven NaClO véi nong d 2 gam clo hoat tinh cho 1
lit dung dich. Thoi gian tic dung tiép xtc 1a 4-6 gid, sau d6
phai bom rira v6i luu luong gap 1,5 1an luu lwong khai thac.

Phuwong phap s dung tac dung nhiét: phuong phap nay
da va dang duogc sir dung tai My (da duoc cap bang sang ché
tai My, hay con duoc goi la phuong phap OH).

Tac dung nhiét co thé duoc su dung dé lam tang hi¢u
qua clia cac phuong phéap xtr Iy bang cac hop chat hoa hoc.
Nude trong giéng dugc bom 1én, gia nhiét, sau d6 dua tro
lai giéng dé 1am ting kha ning hoat dong cua cac hop chét
hoa hoc. N6 ¢6 thé duoc dung nhu mot phan cia phuong
phép hon hop bao gom nhiéu giai doan trong viéc khoi phuc
hiéu suat ctia giéng khoan. Tac dung nhiét c6 thé dugc sir
dung hi¢u qué trong viéc loai bd mang bam sinh hoc khi
ma cac glal phap hoa hoc khong thé st dung do cac nguyen
nhan Ve moi truong. Tuy nhién, nhiét s& dén vé cac két ciu
ctia giéng khi duogc truyén vao (theo nguyén 1y truyén nhiét
cling gidng nhu dbi véi truyén lanh) thi chi tic dung trong
pham vi b s6c nhiét.

Phuwong phap su dung khi CO,: ban chat ctia phuong
phap nay la dung khi CO, lanh aé 1am mé rong cac mach
ngam chua nuéc va loai bo cac mang bam céc chét dong
cin trong giéng khoan khai thac nude ngim. N6 con dugce
biét dén véi cai tén “phuong phap dong bang”.

Qua trinh st dung da kho (CO, ¢ dang ran) dé xur ly cac
giéng khoan d c6 tir rit lau & cac nude Bic My, viéc klem
soat lidu luong va cach thirc 4p dung van con 1a mot van dé
can giai quyét. Phuong phap Aqua-Freed (duoc md ta tai
Hoi nghi Mansuy nim 1999) da dugc phat trién nhu mot
phuong phap méi trong viéc str dung hiéu qua hdn hop khi
CO, lanh theo mt cach ¢6 thé kiém soat dugc.
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V& téng thé, phuong phap nay bao gdm 4 budc co ban
sau: i) Phun hon hop khi CO, dé tao thanh axit cacbonic;
i) Tiép tuc phun hon hop CO, ¢ dang long da dugc dong
lanh vao gleng, bit dau qua trlnh khudy dong va lam dong
bang; 111) Dé hon hop xdm nhap va lan truyén vao trong
nude giéng theo thoi gian va bit ddu cac phan tmg; iv) Sau
mot khoang thoi gian can thiét, cac phan ung da hoan tat,
tién hanh loai bo cac phan dong bang va lam tan chay, lam
thong thoang va giam 4p suét trong gleng Cubi cing co thé
ap dung thém cac bién phap co hoc dé lam ting kha ning
cai tao giéng.

Két luan

C6 nhiéu nguyén nhan giy suy thoai cac giéng khoan
& khu vuc dia chit c6 thanh tao bo roi vung PBSCL. Cac
nguyén nhan dién hinh vé suy thoai ¢6 thé ké dén nhu: i)
Suy thodi do tdc dong cta vi sinh vat tao ra cac mang bam
ri sét, cic san pham hdn hop gén két cac hat bun ban vo co
va hitu coj; ii) Suy thoai do tac dong ctia hoa hoc, lam dng
chdng bang thép bi thing; iii) Suy thoai do tic dong cia co
hoc gay v& dng, hong thiét bi. ..

Nghién cilru sau cac nguyén nhan suy thodi va dua trén
cac ky thuat dugc Gmg dung hién tai, dé xu ly nang cao hi¢u
suét giéng khoan trong khu vuc c6 tang nude ngim nam sau
va trong ddi thanh tao bo rdi co thé sir dung cac bién phap
nhu: xir 1y 16p s6i va cat quanh giéng bi ri sét, dong can, 1én
chit bang chdi quét; piston tao xung dong manh ciia nudc;
bgm nﬁt nudc tang cuong; hoa chét; gia nniét; khi CO,. Mot
s0 giéng bi hu hong qué nang kho c6 thé xu ly dugce hoac
xtr Iy qué ton kém vé kinh phi va khai thac khong bén viing

TAP CHI

HOA HOC

ONG NGHE I} Nam 60(8) 8.2018

thi nén chon giai phap huy - tram lap giéng va khoan giéng
moi thay thé.

Vi két qua nghién ctru va khao sat budce dau cac giéng
khoan & khu vuc dia chat c6 thanh tao bo roi vung PBSCL,
cac tac gia da xac dinh cac nguyén nhan chinh gay suy thai
giéng khoan va dé xuit duoc nhiing giai phap ky thuat phu
hop nham cai thién luu luong phuc vu cap nudc sinh hoat
cho nhitng ving kho khan vé& ngudn nudc cia PBSCL. Két
qua bai bao la co s¢ tham khao cho cac co quan quan ly va
don vi cip nudc tap trung trong cong tac duy tu, bao dudng
va khai thac ngudn nudc ngdm viung DBSCL cho cép nuéc
sinh hoat va gop phan thyc hién tdt cac tiéu chi ciia Chuong
trinh myc tiéu qudc gia vé xay dung nong thén mai.
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Nghién ciru sir dung PIN photodiode
do phong xa gamma li€éu cao
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Tom tit:

Bai bso trinh bay viéc sir dung PIN photodiode dé do phéng xa gamma liéu cao véi muc dich thay thé cho 6ng dém
Geiger-Muller (GM) trong phat trién cac thiét bi do phéng xa nhé gon va tiét kiém niing lweng. San phim thuong
mai PIN photodiode BPW34 ciia hing VISHAY di dwgc lua chon sir dung. Mot mach dién tir nhiéu thflp str dung
IC Max4477 va IC Max988 dwoc thiét ké dé ghi nhan va xir Iy tin hiéu tir dau do BPW34. Két qua thwe nghiém véi
ngudn phéng xa cho thiy, BPW34 dii 9 nhay cho cac ing dung do dém birc xa gamma va sé dém xung tin hiéu diu

ra ciia mach ghi nhén ty 1¢ véi suit liéu phéng xa gamma.

Tir khoa: BPW34, photodiode, phéng xa gamma.
Chi s6 phén logi: 2.3

Pat van de

Ong dém Geiger-Muller (GM) thuong duoc lya chon
cho muc dich ghi do birc xa gamma. Nhiing éng dém nay
co6 gia thanh cao va can mot dién ap hoat dong cd vai tram
von, diéu d6 lam cho mach ghi nhan, xt 1y tin hi¢u phtc tap
va dong dién ti€u thu l6n. Hién nay, khi cic ing dung cong
nghi€p doi hdi sy gon nhe, ti€u thu dong nho va gia thanh
thip cua cac thiét bi ghi nhan buic xa thi viéc lya chon sir
dung PIN photodiode thay thé cho 6ng dém GM dé do dém
blrc xa gamma can dugc nghién ciru va trién khai sir dung
trong thyc té.

PIN photodiode 1a mot loai diode ban dan thyuc hién
chuyén ddi photon thanh dién tich theo hiéu mg quang
dién. Cac photon co thé 1a ving phd anh sang nhin thiy,
ving phd hdng ngoai, tir ngoai, ving tia X hay tia gamma.
Tuy vao chit ban dan ma ché tao ra cac photodiode c6 ving
nhay budc song khac nhau. BPW34 1a PIN photodiode duoc
ché tao tir chat ban dan Silicon, c¢6 do nhay rat cao d6i véi
btrc xa anh sang va tia hong ngoai, tuy nhién ching ciing c6
thé ghi nhan tia X va blrc xa gamma ning luong thap voi do
nhay du cho cac img dung do dém phong xa [1-4].

Nghién ctru nay trinh bay nguyén ly ghi nhan buc xa cua
PIN photodiode BPW34 va thiét ké ché tao mach ghi nhan
bue xa sir dung dau do dé thay thé cho dng dém GM trong
céc tng dung do dém phong xa c6 suit liéu cao.

*Email: vansybn@gmail.com
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Doi tuong va phucng phap

BPW34 da dugc nhiéu nghién ctru st dung trong ghi
nhan bic xa gamma [5]. Vung nhay cta né 1a tim silicon
kich thudc 3x3 mm dugc dong godi trong mot 16p vé nhua
(hinh 1) [6]. Céu triic cta ving nhay gom c6 16p ban dan I
dat gitra hai 16p N va P, 16p nay 1a ving bét giit cac photon
dé tao ra dong quang dién khi c6 dién ap nguoc dat 1én no.

)
>

Hinh 1. Cau tao PIN photodiode BPW34.

PIN photodiode rat nhay v&i anh sang nén khi sir dung
dé ghi do birc xa thi phai che chan tot anh sang nham giam
thiéu hodc triét tiéu nhidu véi tin hiéu birc xa [7]. Vat li¢u
che chin nén chon la vat liéu phan xa hodac vat li¢u tuong tu
dé che chan anh sang nén [7].
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Abstract:

This paper presents the use of PIN photodiode for high
dose gamma radiation measurement in order to replace
the Geiger-Muller (GM) tube in the development of
compact and energy-saving radiation measurement
devices. The commercial product PIN photodiode
BPW34 of VISHAY was selected for this study. A low-
noise electronic circuit using Max4477 IC and Max988
IC was designed to record and process signals from
the BPW34 probe. Experimental results with radiation
sources showed that BPW34 is sensitive enough for
gamma radiation measurement applications, and the
output pulse counts of the circuit is proportional to the
dose rate of gamma radiation.

Keywords: BPW34, gamma radiation, photodiode.
Classification number: 2.3

Khi buc xa twong tac vao PIN photodiode s€ sinh ra
mot dién tich theo hiéu Gng quang dién, dién tich nay duogc
sinh ra giéng nhu 4nh sang ctia PIN photodiode [8]. Mot bo
khuéch dai nhay dién tich dugc sir dung dé chuyén ddi dién
tich nay thanh xung dién ap. Thong thudng, mot bo khuéch
dai hoat dong voi mot tde do 16m nhung dong dinh thién nho
s€ dugc lua chon st dung [9]. Tiép theo xung tin hiéu duoc
truyén toi bo so sanh dé tao thanh xung vudng dang TTL
(hinh 2). Tin hiéu mirc TTL nay dugc dua toi bo dém, sb
dém xung tin hiéu s& ty 1& voi s6 xung birc xa roi vao ving
ngheo cua PIN photodiode. Bing cach hiéu chuan ta s€ tim
dugc mbi twong quan giira gia tri suét lidu va s6 xung ghi
nhan duoc.

Hinh 2. So d khéi ting dung PIN photodiode dé ghi nhan bic
xa.
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Mach ghi nhan btrc xa sir dung BPW34 duoc thiét ké
nhu trong hinh 3. B§ khuéch dai duoc chon trong thiét ké
la Max4477, day 1a b khuéch dai c6 d nhiéu thép, do méo
thip va bang thong rong. Max4477 c6 do nhiéu dién ap dau
vao thip 4.5nV/VHz & 1 kHz va 3.5nV/NHz & 30 kHz [10].
D6 nhidu dong dau vao khong dang ké 0.5fA/NHz do bién
d6 nho ctia n6 [10]. Pién dung déu vao (Cin) cho bd khuéch
dai 1a 10 pF va tré khang dau vao (Rin) 1a 1000 G [10].
Vi cac thong s6 nhu vay, bo khuéch dai nay dugc st dung
lam mach tién khuéch dai nhay dién tich d chuyén dbi dién
tich thanh dién thé.

Hinh 3. So d6 mach ghi nhan bic xa gamma.
Két qua va thao luan

Mach ghi nhan buc xa str dung PIN photodiode BPW34
voi mot bo khuéeh dai va hinh thanh xung tin hiéu dang
TTL duoc thiét ké véi kich thudc 35x18 mm (hinh 4).
BPW34 dugc che chin anh sang bang 1a nhom mong va
d(‘A)ng thoi tao vo boc chéng nhiéu cho toan bé mach dién. IC
MAX4477 va MAX988 déu c6 dai dién ap hoat dong tir 2,7
dén 5,5 V, do d6 mach ghi nhan bic xa gamma dugc thiét
ké ciing co thé hoat dong trong dai dién ap d6 v6i dong tiéu
thu ¢& vai mA.

Hinh 4. So d6 mach in va l3p réap linh kién mach ghi nhan bic xa.

Thur nghi€ém mach do léy tin hiéu sau khuéch dai va tin
hiéu xung TTL véi truong hop khong c¢6 ngudn phong xa
gamma, két qua cho thdy tai dau ra mach khuéch dai khong
xuat hién tin hiéu va do mép md du ra chi ¢& vai chuc mV,
do do6 khong c¢6 tin hiéu xung dém TTL tai dau ra ciia mach
ghi nhan. Nhu vay co thé th?iy, v6i mot 1a nhom mong da
che chian dugc anh sang tuong tic vao BPW34 va loai bo
dugc hoan toan tin hi¢u do anh sang tao ra (hinh 5).
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Hinh 5. Xung tin hi¢u cia mach do trudng hgp khong c6 ngudn
phoéng xa.

Thtr nghiém mach do l'?iy tin hiéu sau khuéch dai va tin
hi¢u xung TTL voi truong hop co nguén phong xa 1 pCi
133Ba (81 keV va 356 keV), két qua cho thay tai diu ra mach
khuéch dai xuét hién tin hi¢u c6 bién do c& 500 mV va c6
tin hi¢u xung TTL tai d4u ra cua mach ghi nhan (hinh 6).

A-M40.0us A Ch2 S 264mv. Q
™ so

T
ch1- 2.00v (G- 201
{mas.60%

Fine Scale s
ﬂwldlh Position Offs
Coupting g ang oo Taren o, S

Hinh 6. Xung tin hi¢u mach do truong hgp cé ngudn gamma '**Ba.

Thtr nghiém mach do léy tin hiéu sau khuéch dai va tin
hiéu xung TTL véi truong hop c6 ngudn phong xa 10 pCi
137Cs (662 keV), két qua cho thiy tai ¢iu ra mach khuéch dai
xuét hién tin hiéu c6 bién do ¢& 800 mV va c6 tin hiéu xung
TTL tai dau ra ciia mach ghi nhan (hinh 7).

Hinh 7. Xung tin hiéu mach do trudng hgp c6 nguén gamma
¥7Cs.

Dé khao sat d6 tuyén tinh gitra s dém xung tin hiéu véi
sudt liéu phong xa va chuan lidu cho mach do, chung t6i da
sir dung ngudn gamma chuan '¥’Cs véi hoat do 740 GBq
tai phong chuin c?ip II cta Vién Khoa hoc va K¥ thuat hat
nhan. Pit mach do trong truong chiéu xa clia ngudn chuin
do tai 7 vi tri sudt liéu xdc dinh va ghi lai s6 dém trén mach
do tai mdi suét liéu trong khoang thoi gian 5 gidy. Két qua
ta thu dwoc ham tuong quan giita suat liéu va sb dém trinh
bay trong hinh 8.
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Hinh 8. Do thi ham chuin suat liéu cho mach do.

Theo d6 thi hinh 8 ta c6 dugc ham tuong quan ty 1& tuyén
tinh gitra suat licu phong xa y va so dém x cua h¢ do la: y =
0,0127*x - 0,0174.

V&i R2 = 0,9999 cho ta thdy, sé dém xung tin hiéu dau
ra ty 1¢ tuyén tinh voi suat lieu gamma tuong tdc vao PIN
photodiode.

Két luan

Trong bai bao nay, chung t6i da nghién ctru stir dung PIN
photodiode BPW34 dé ghi nhan birc xa trong ché do dém.
Thiét ké mach khuéch dalvnhleu thap su dung MAX4477
va bo so sanh MAX988 dé hinh thanh xung tin hiéu dém
TTL. Két qua thyc nghiém cho thay, PIN photodiode c6 kha
nang phat hién phéng xa gamma, s6 dém xung tin hiéu dau
ra ty 1& tuyén tinh voi suét lidu gamma tuong tac vao PIN
photodiode. Nhu vy, PIN photodiode la mdt su lua chon
tin cay dé thay thé cho cac 6ng dém GM véi muc dich phat
trién céac thiét bi do phong xa nho gon va tiét kiém nang
luong ng dung trong cac thiét bi y té va trong cong nghiép.
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Tém tit:

Vit liéu khung hiru co kim loai Zr-AzBDC dwoc tong hop tir mudi kim loai Zr(IV) va ciu ndi hiru co 12 acid
azobenzene-4,4’-dicarboxylic (AzBDC) bang phuwong phép nhiét - dung méi. Ciu tric va tinh chit quang ciia vat
liéu Zr-AzBDC dwgc khao sat bﬁng phuong phép nhiéu xa tia X va UV-Vis. P9 xép cia Zr-AzBDC dugc khio sat va
phén tich bang phu’(mg phap do hap phu khi N, & 77K. Hoat tinh xtc tac di¢n hoa cua vit li¢u duwgc khao sat bang
phwong phap quét thé vong tuin hoan trong dung dich K,CO, 0,5M (pH 11,5). Két qua nhan dwgc cho thay vat liéu
Zr-AzBDC c6 hoat tinh xic tic tét ddi véi phan ing khiv CO

Tir khéa: khir CO,, vat li¢u khung hiru co kim loai, vét li¢u x0p, xuc tac dién hoa.

Chi sé phdn logi: 2.5

Pat van de

Carbon dioxide (CO,) la thi pham chinh gay bién doi
khi hau véi tong lugng phat thai toan cau nam 2014 1a 36,2
ty tan [1] Ngay nay, cing véi cac nd luc cit giam phat thai
khi CO, thong qua thoa thuén va cam két ctia cac chinh phu
(cat giam 50% vao nam 2050 va 100% vao nam 2100 theo
Hoi nghi COP22, Paris - Phap nam 2015) [2], viéc phat trién
cac vat li€u co6 kha nang bét git, ¢ dinh va/hodc chuyén
hoa khi CO, thanh nguyén - nhién li¢u c6 ich la giai phap
hang dau thu hut sy quan tam nghién ctru ctiia cac nha khoa
hoc trén thé gisi [3]. Co nhiéu giai phap da duwoc dé xuat
bao gém bt gitt/luu trit CO, trong cac vt ligu x6p, luu gt
dudi long dat, co dinh 1én cac hop chat hitu co hodc chuyén
ho thanh cac dang nhién liéu. Trong d6, chuyén hoa Co,
thanh nhién liéu vira giup cat gidm phat thai, vira tao ra san
phém ¢6 gia tri kinh té duoc quan tam hon ca. Hién nay, viéc
chuyén ho4 khi CO,co thé thuc hién bang phuong phap khir
hoé hoc, quang xtic tac va xtic tic dién hoa [4-6]. Trong do,
xuc tac dién hod c¢6 nhidu vu thé vuot tréi nhu dé kiém soat
va dé ap dung & quy mo cong nghiép, it phat thai va co thé
tan dung nang luong tai tao tir mat troi, gio nhim giam thiéu
phat thai CO, [4]. Tuy nhién, vi¢c dp dung phuong phap khur
dién hoa van con nhicu thach thuc lién quan dén hoat tinh
khtr cua vat li€u va do chon loc san phém tao thanh. Theo
d6, phan g khir CO, doi hoi thé khir 16n va co ché khir

‘Tac gia lién hé: Email: Ivhai@hcmus.edu.vn
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phurc tap [4, 6].

San phdm phan tmg khir dién hoa CO, co thé dién ra
& cic qua thé khac nhau tao ra cac san phdm khéac nhau,
chi yéu gdém CO, HCOOH/HCOO, H,C,0,/C,0,>, CH,O,
CH,OH, CH,, CH,CH,, CH,CH,OH tuy thuQc vat liéu, moi
truong, thé ap dit va sé dién tir trao ddi. C6 nhiéu vt lidu
da duoc nghién ctru khao sat hoat tinh xuc tac dién hoa cho
phan (g khir CO,, gdm kim loai chuyén tiép va oxit kim
loai chuyén tiép, kim loai quy, kim loai kiém va kiém tho,

polymer dan... [4, 6].

Gan day, MOFs (Metal-organic frameworks) - vét liéu
x6p trén co so tim kim loai (cluster) va ciu ndi hiru co
(linker) v&i d6 x0p cao, linh hoat trong thiét ké va tong hop
da dugc phat trién cho nhiéu tmg dung khac nhau nhu hap
phuy, Iuu trit va phan tach khi va xtc tac. Nhiéu nghién ctru
cho the”iy, mdt s6 vat litu MOFs céu tric tir cac mudi kim
loai Zr, Cr ¢6 d6 bén mdi truong cao va c6 hoat tinh xuc tac
tot dbi voi phan tmg khir CO, trong mdi trudng nude [7-10].

Trong nghién ctru nay, chung toi trinh bay két qua tong
hop/phan tich cAu trac vat lieu MOF tir mudi kim loai Zr
va cau ndi hitu co 1a azobenzene-4,4’-dicarboxylic acid
(AzBDC) va khao sat hoat tinh xuc tac cua cua vat licu ddi
voi phan tng khtr CO, trong dung dich dién ly K,CO,.
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Abstract:

Zr-AzBDC was synthesized from Zr(IV) salt and
azobenzene-4,4’-dicarboxylic acid (AzBDC) linker by
solvent-thermal method. The structure and optical
properties of Zr-AzBDC were studied by Powder
X-Ray Diffraction (PXRD) and UV-Vis spectroscopy
methods. The porosity of Zr-AzBDC was evaluated by
N, adsorption isotherm measurement/analysis at 77K.
Its electro-catalytic properties was examined by typical
electrochemical methods in 0.5 M K,CO, (pH 11.5)
aqueous solution. The results showed that the Zr-AzBDC
have a great potential to be applied in electrocatalytic
CO, reduction.

Keywords: CO, reduction, electrocatalytic,
organic frameworks, porous materials.

Classification number: 2.5

metal-

Hoa chat va phuong phap
Hod chit

4-nitrobenzoic acid, glucose monohydrate dugc cung cap
boi Cong ty Merck Chemical, zirconium(IV) oxychloride
octahydrate (ZrOCl,-8H,0), potassium carbonate, sodium
hydroxide, N,N-dimethylformamide (DMF), sodium
sulfate, acetic acid, hydrochloric acid va dichloromethane
(DCM) dugc cung cap boi Cong ty Sigma Aldrich.

Phwong phdp tong hop

Téng hop linker AzBDC: linker AzBDC duogc tong hop
theo quy trinh nhu sau [11]: hoa tan 10,0 g 4-nitrobenzoic
acid vao 200 ml nude cit sir dung binh ciu ba ¢b c6 gin hé
thong hoan luu va gia nhiét khudy tir 1am binh phan tmg.
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Khoa hoc Ky thuat va Céng nghé

Gia nhiét binh phan ung lén 80°C va thém dung dich 33,5
g NaOH hoa tan trong 20 ml nudc cit da chuan bi trude
d6 vao hdn hop trén. Tiép theo, cho tir tir dung dich 61,5
g D-glucose hoa tan trong 120 ml nudc néng da chuan bi
truéc d6 vao binh phan tng trong diéu kién khudy tron &
nhi¢t d trén (80°C) va duy tri phan umg trong 3 gio. Két
thtic phan ung, dé hon horp phan ting nguo1 tu nhién vé nhiét
d6 phong va acid hoa bang HCI dam dic dén pH 1, 1am lanh
bang nudc da va loc lay két tua ran, lam sach san pham bang
cach rira nhiéu lan véi nudc, siy kho chan khong & 60°C thu
dugc san pham mau vang, hiéu suit 75%. Két qua phan tich
'H-NMR va so sanh véi két qua cong bd cho thdy da tong
hop thanh cong linker AzZBDC (hinh 1).

o

Hinh 1. Phd 'TH NMR ctia linker AzBDC 8H (DMSO-d6, 500
MHz), 8,00 (d, 4H), 8,15 (d, 4H).

T (fng hop vt liéu Zr-AzBDC: vat liéu Zr-AzBDC duoc
tong hop bang phuong phap nhiét dung méi theo quy trinh
sau [11]: hoa tan 129 mg Enuéi ZrOCl,8H,0 va 108 mg
linker AzZBDC vao 4 ml hon hgp DMF/acetic acid (v/v =
4,0/1,2), cho hdn hop trén vao binh phan tmg bang thuy tinh
10 ml ¢6 nip day va gia nhi¢t ¢ 120°C trong 36 gio trong
diéu kién tinh. Két thiic phan tng, dé hdn hop phan tmg
ngudi vé nhiét do phong, tién hanh rira/ngam san pham vai
dung moi DMF (ba ngay, ba lan mdi ngay v6i 10 ml dung
moi) va trao doi v6i dung moéi DCM (ba ngay, ba lan mdi
ngay v6i 10 ml dung méi). San pham rén thu duge sau khi
trao d6i dung moi duge dé kho ty nhién & nhiét do phong
va hoat hoa & 120°C, 4p suét thap trong 12 glo thu duoc vat
liéu Zr-AzBDC. San pham duoc phén tich ciu tric, do xop
va tinh chit quang trudc khi kiém tra hoat tinh xtic tac bang
phuong phap dién hoa.

Phin tich ciu tric va hoat tinh xuc tac dién hoad

Phén tich cau triic: vat liéu Zr-AzBDC duge phan tich
c4u trac tinh thé bang phuong phap nhidu xa tia X dang bot
(PXRD) sir dung thiét bi Bruker D8 advance ngudn phat xa
Cu Ko (L = 1,54178 A), dic tinh hap thu quang dugc phan
tich trén thiét bi JASCO V-670 UV-Vis spectrophotometer,
d6 xb6p dwoc phan tich bang thiét bi Autosorb iQ
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(Quantachrome) str dung khi N, ¢6 d9 tinh khiét 99,999%.

Hoat tinh xuc tac dién hod: hoat tinh x{c tac cua vat
lidu dbi véi phén ung k‘hfl’ CO, dugc phén tich bang phuong
phap quét thé vong tuan hoan (Cyclic voltammetry - CV)
str dung thiét bi AUTOLAB két nbi phan mém NOVA (Eco
Chemie, Netherlands). Té bao dién hoa 1a hé ba dién cuc
gdm dién cyuc lam viéc lam tir thuy tinh dan dién FTO (day
2,2 mm dién tr¢ 7 ohm/sq, Solaronix), dién cuc so sanh Ag/
AgCl, dién cuc di 1a ludi Pt. Vat lidu Zr-AzBDC duoc phu
1én dé thuy tinh dan FTO theo quy trinh nhu sau: phan tan
5,0 mg Zr-AzBDC vao 2 ml isopropanol trong bé siéu am
(15 phut), 1y 10 pl huyén phu trén nho 1én mat dan cua tim
FTO (1 cm x 5 cm) véi dién tich mang phii 1a 1,0 cm?, sdy
mau & 120°C trong 1 gio dé loai bo dung méi trudce khi di
dién hoa. Dung dich di¢n ly 1a K,CO, 0,5M (pH 11,5), phép
do dugc thyc hién trong di€u kién béo hoa khi N, (99,999%)
hodc CO, (99,999%).

Két qua va ban luan
Phin tich ciu triic ciia vdt ligu Zr-AzBDC

Két qua phan tich PXRD cua vat liéu Zr-AzBDC dugc
trinh bay ¢ hinh 2. Vat li¢u téng hop dugc c6 mau vang nhat
dic trung cho mau sic cua linker AzBDC, gian do PXRD
xuét hién miii ¢ ving 20 dudi 10 voi cuong d6 manh dic
trung cho vat liéu MOFs. Két qua phan tich PXRD nhan
dugc ciing cho théy cac miii chinh ¢ goc 20 5,1°; 8,5°va 9,8°
dac trung cho vat li¢u Zr-AzBDC (hinh 2) [11].
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Hinh 2. Gian dé PXRD ctia vat liéu Zr-AzBDC.

Ngoaira, dé ching minh sy hién dién cia linker AzZBDC
trong vat liéu Zr-AzBDC, chung t6i phan tich dédc tinh
hép thu quang cua vat liéu Zr-AzBDC so sanh véi linker
AzBDC. Két qua dugc trinh bay trén hinh 3. Co thé thay,
dic trung hap thu cua vat lidu Zr-AzBDC gidng cua linker
AzBDC v6i mili hip thu ¢ 350 nm va 450 nm dic trung cho
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cac mirc chuyén n-7* va n-r* ctia linker AzZBDC [12]. Diéu
nay cho phép khing dinh c¢6 sy hién dién ciia linker AZBDC
trong thanh phan ciia vat liéu Zr-AzBDC (hinh 3). Ngoai ra,
v6i dic trung hap thu trong viing dnh sang kha kién, vat liéu
Zr-AzBDC rat ¢6 trién vong cho cac ung dung lam vat liéu
quang x(ic tac trong ving anh sang kha kién [13].
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Hinh 3. Phd hap thu UV-Vis cta vat liéu Zr-AzBDC so sanh véi
linker AzBDC.

Do x6p 1a tham sb dic trung quan trong cia vat lidu xop
va la wu diém cua vat liéu MOFs trong cac dinh huéng tmg
dung lam chét xuc tac dj thé. Theo d6, bé mit riéng 16n cua
vat liéu MOFs mang lai hiéu qua xuc tac cao hon nhitng vt
lidu thong thuong (khong c6 do xbp, hodc do xp thap).
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Hinh 4. Pudng hap phu - giai hap khi N, ciia vat liéu Zr-AzBDC
do 6 77K.

Ngoai ra, thanh phan linker va tdm kim loai c6 anh
hudng quan trong dbi voi hoat tinh xuc tac va do chon loc
cua vat liéu. Dbi voi vat lidu Zr-AzBDC, tam kim loai Zr ¢6
cdu tric Zr,0,(OH),(CO,),, kha bén trong méi truong nude,
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linker mang nhom azo c6 4i luc tot voi cac phan tir C02 htra
hen kha nang xuc tac t6t cho phan tng khur CO,. Két qua
phan tich d6 x6p cua vat lidu Zr-AzBDC dugc trlnh bay trén
hinh 4. Két qua phan tich theo m hinh hip phu BET cho két
qua do xop 909 m¥g.

Hoat tinh xuc tac dién hod cho phan ieng khir CO,

Hoat tinh xtc tac dién hoa cua vat liéu Zr-AzBDC dugc
khao sat trén co s so sanh duong cong CV cua vat liéu
trong moi truong dién ly K,CO, 0,5M béo hoa khi tro N, va
bao hao khi CO, (hinh 5). Trong moi truong bao hoa khi N
duong CV dac trung boi hai ving thé, vang I v6i thé am hon
-1,2 V déc trung cho phan ung khir H' thanh H, va vung II
c6 mat do dong gan nhu bang 0 dic trung cho qua trinh tich
dién 16p kép. Trong moi truong bao hoa khi CO,, dac trung
CV trong vung I ¢6 xu hudng khong thay doi ngoai trir mat
d6 dong khir ting manh hon (ting gan 2,5 1an & thé -1,6 V),
c6 thé nhan thay trong ving I xuit hién mai khir rong trong
ving thé -0,5 V dén -1,2 V (dong khtr cuc dai dat 5 mA/cm?)
dac trung cho phan tmg khtr cua CO, (hlnh 5). So sanh voi
moi truong bao hoa N, cho thiy qua the khir CO,1a-0,5V
so vo1 dién cuc so sanh Ag/AgCl (hay -0,3 V so voi dién cuc
hydrogen tiéu chuan - SHE) cho phép du doan san phém la
HCOOH (phan tmg CO, + 2H" + 2¢ = HCOOH c¢6 the khu
-0,25 V/SHE theo tinh toan ly thuyét tir cac tham sb nhiét
dong hoc [14]).
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Hinh 5. Pudng CV clia vét liéu Zr-AzBDC phu trén dé FTO trong
mdi trudng K,CO, 0,5M (pH 11,5) bao hoa khi N, va CO,, toc do
quét theé 100 mV/s

Két luan

Vit liéu MOF Zr-AzBDC tong hop tir mudi kim loai Zr
va linker azobenzene AzBDC c6 hoat tinh xtic tac tot cho
phan g khur CO, trong moi trudong kiém (pH 11,5) v6i qua
thé khir -0,3 V/SHE tuong ing vung thé khir cua CO, thanh
HCOOH. Két qua nhan dugc cho thiy vat ligu Zr—AzBDC
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c6 trién vong Ung dung lam vat liéu xuc tac dién hoa cho
phan tng khu CO,.

Nghién ctru dugc tai trg bdi Dai hoc Quéc gia TP Ho
Chi Minh trong khuon kho Dé tai ma sé B2014-50-01; hd
trg phén tich két qua tir Trung tdm Nghién ctru vat liéu cau
triic nano va phan td (INOMAR) va Phong thi nghiém Hoa
ly tmg dung (Pai hoc Québc gia TP Hd Chi Minh). Cac tac
gia xin tran trong cam on.
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Tong hop Fe O, bing phuong phap sol-gel
wng dung cho pin sat - khi

Pham Thi Thiy Triéu, Bai Thi Hing"
Vién Dao tao Quéc té vé Khoa hoc Vit liéu, Truong Pai hoc Bach khoa Ha Ngi
Ngay nhén bai 4/5/2018; ngay chuyén phan bién 10/5/2018; ngay nhén phan bién 11/6/2018; ngay chip nhan dang 15/6/2018

Tom tit:

Pé tim ra vit liéu phu ho'p lam dién cwe Am cho pin sit - khi, bot Fe, O, da duge tong hop bang phlro'ng phap sol-gel
tir nguyén vat liéu ban diu Fe(NO,),.9H,0 va axit oxalic C,H,0, 2H O San pham thu dwoc c6 ciu tric a-Fe,O, voi
dang hat tu do kich thuwéc nanomet du’(rc xac dinh bang phu’ong phap nhiéu xa tia X (XRD) va hién vi dién tlr quet
(SEM) Vit li¢u Fe,O, ché tao dwoc di dwoc do dic trung dién hoa dé danh gia kha ning Gng dung ciia né trong
pin sit - khi. Phép do quet thé vong tuéin hoan (CV) chi ra vit li¢u Fe, 0, ché tao dwgc c6 cac dinh oxy héa - khir sic
nhon hon so véi bot nano Fe,O, thwong mai, dic biét cac dinh khir cia né dwece tach bi¢t khoi dinh sinh khi hydrd
trong qua trinh nap. Acetylene black cacbon (AB) dugc st dung lam chat phu gia dién cwe da lam tang toc do phan
ung oxy hoda cua sat, dan dén tang c1ro‘ng d§ dong oxy hoa - khir, do vay cdi thién kha ning chu trinh héa cia dién
cuc Fe,O,/AB. Byt nano Fe,O, tong hop bang phuong phap sol-gel thé hi¢n dic trung dién hoa tét hon hin bot Fe,O,

thu’o’ng mai.
Tir khéa: dién cuc Fe,0,/AB, nano Fe,O

23

Chi sé phdn loai: 2.5

Pin kim loai/khi sac lai dang thu hut duoc su quan
tdm cua nhiéu nha nghién ctru do chung c6 ning luong
1y thuyét cao hon céc loai pin khac [1]. Trong sb céc
loai pin kim loai/khi, pin st - khi d3 nhan duoc su cht v
dang ké vi dung luong riéng 1y thuyét cao (960 mAh/g),
tudi tho dai, d6 6n dinh dién hoa cao, chi phi thdp va
than thién véi moi truong [2-5]. Méac du c¢é nhiing lgi
thé nhu vdy, nhung kha ning ng dung vao thuc té ciia
pin sit - khi van bi giéi han bai tinh khong 6n dinh nhiét
dong luc hoc cua sét trong moi trudng kiém [6], tde do
phéng thap, phan Gng sinh khi hydro xay ra dong thoi
voi phan Gng khu sit trong qué trinh nap, dan dén hiéu
sudt phong nap cua pin thap [7-16]. Nhiéu nghién ctru
cho thay, viéc bé sung mét sé phu g1a cho dién cuc va
dung dich dién ly gitp cai thién cac ton tai néu trén cua
pin sét - khi [17-26].

Trong pin sat - khi, dién cuc sit dong vai tro quan
trong, quyét dinh dung lugng, hiéu suat cia pin. Viéc tim
ra phuong phap ché tao nguyén liéu oxit sit gia thanh
thép, do sach cao, chat lugng tot... 1a khau quan trong
gitip sém thuong mai hoa san pham. Vi vdy muc tiéu
ciia nghién ciru nay 1a st dung phuong phap sol-gel dé
tong hop bot Fe O, c6 kich thudéc nanomet tir nguyén

"Tac gia lién hé: Email: hang@itims.edu.vn
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phuong phap sol-gel, pin sit - khi.

vat liéu ban dau sét nitrat Fe(NO,),.9H,0 va axit oxalic
CH,0,2H,0 [27]. Day 1a mot phuong phap don gian,
de thuc hlen ré tién va co thé tao ra mot luong lon oxit
sat trong mdi 1an ché tao. Bot Fe,0, dugc tong hop bang
phuong phap nay sé& khic phuc nhung han ché cua dién
cuc sit, giup giam chi phi san xuét pin sat - khi.

Thuc nghiém

Bot a-Fe,O, dugc tong hop bang phuong phap
sol-gel nhu sau: Fe(NO,),.9H,0 (Aldrich), axit oxalic
C2H204.2H2’O (Aldrich) dugc hoa tan trong dung moi
ethanol. Tiép dén, dung dich axit dugc nhd giot vao dung
dich mudi sit. Hon hop dung dich sau d6 dugc duy tri ¢
nhiét do 60°C cho dén khi gel dugc hinh thanh. Cac gel
nay duoc loc rira sach, siy kho 0 60°C va u ¢ nhiét do
400°C dé thu dugc bot oxit sit. CAu tric hat a- Fe O, sau
khi tong hop duoc xac dinh bang phép do nhiéu xa tla X
(XRD); hinh thai hoc ctia ching duoc quan sat bang kinh
hién vi dién tir quét (SEM).

Pé xac dinh tinh chat dién hoa cua oxit sit via
tong hop dugc, 14 dién cuc duoc ché tao bang cach
nghién tron 90% bot o-Fe,0, va 10% chat két dinh
polytetraflouroethylene (PTFE; Daikin Co.), sau d6 can
mong ra voi 4o day khoang 1 mm. Pé so sanh tinh chat
dién hoa cua dién cyuc a-Fe O, vira téng hop dugc vdi san



Sol-gel synthesised Fe,O,
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Abstract:

To find the suitable materials for Fe-air battery
cathode, Fe O, powder was synthesised by the sol-
gel method from the precursors Fe(NO,),.9H,0 and
oxalic acid C,H,0,.2H,0. The obtained product were
a-Fe,O, with free shape nanoparticles determined
by X-ray diffraction (XRD) and scanning electronic
scan (SEM). The fabricated Fe,O, powder was gone
through the electrochemical measurement to evaluate
their applicability in the Fe-air batteries. The Cyclic
voltammetry (CV) showed that the prepared Fe,O,
had sharper redox peaks than those of commercial
Fe, O, products, especially their reduction peaks were
separated from hydrogen evolution peaks during
charging. Acetylene black carbon (AB) used as an
electrode additive enhanced the oxidation reaction rate
of iron, leading to increase the redox current, thereby
improving the cyclability of the Fe,O,/AB electrode.
The Fe,O, nanopowder synthesised by sol-gel method
presented the better electrochemical properties than
commercial products.

Keywords: Fe O,/AB electrode, Fe, O, nanoparticles,
iron-air battery, sol-gel method.

Classification number: 2.5

phém thuong mai, 14 dién cuc Fe,O, sir dung bot Fe, O,
thuong mai kich thudc nanomet ctia hang Wako ciing
dugc ché tao theo cach tuong tu. Cac di¢n cuc Fe,O,
duge cét tir 14 dién cuc thanh dang dia tron mong co
duong kinh 1 cm. Dia dién cuc sau d6 dugc ép 1én vat
liéu dan dong 1a lugi Titanium véi luc ép khoang 150 kg/
cm? dé gén chat dién cuc vao ludi Titanium.

Dé nghién ctru anh hudng cua chéat phu gia AB dén
dac trung dién hoa cua cua di¢n cuc Fe,O,, dién cuc
Fe,0,/AB (jiuqc ché tao bang phuong phéap twong tu voi
ty 1¢ % khoi lugng Fe O,:AB:PTFE = 45:45:10. Cac di¢n
cuc Fe,0,/AB nay cling dugc cat ra tir 14 dién cuc thanh
dang dia tron c6 duong kinh 1 cm, sau do6 ép lén ludi
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Titanium véi luc ép khoang 150 kg.

Céc phép do quét thé vong tuan hoan (CV) dugc thuc
hién trong cell 3 dién cuc voi Fe,O, hoac Fe,0,/AB la
dién cuc lam viéc (WE), Pt 1a dlen cu’c ddi (CE) va Hg/
HgO 1a dién cuc so sanh (RE). Dung dich dién ly 1a KOH
8M. Cac phép do CV dugc thuc hién voi toc do quét 5
mV/s va thé quét trong khoang tir -1,3 dén -0,1 V.

Két qua va thio luan
Cau triic tinh thé va hinh thdi hoc vit liéu

Dé xéac dinh céu tric vat lidu oxit sét téng hop duoc béng
phuong phap sol-gel, phép do nhiéu xa tia X (XRD) dugc
thyc hién, két qua duoc thé hién trén hinh 1. Gian d6 nhidu
xa tia X cho théy cac dinh nhidu xa xuat hién & cac gbc 20=
24,13°; 33,11°; 35,61°; 40,83°; 49,41°; 53,99°; 57,49°; 62,38°
va 63,96° thé hién cho cac mat (012), (104), (110), (113),
(024), (116), (018), (214) va (300) twong ung. So sanh voi
dir lidu chuén, cac dinh nay dic trung cho cau trac a-Fe,0,
theo ICSD - 82136. Ngoal cac dinh déc trung cho chu truc
a-Fe,0, khong co bét ky dinh la nao xuét hién trong phd
nhleu xa XRD, chung to bot a-Fe,0, da dugc tong hop
thanh cong bang phuong phap sol- gel Va ¢6 d6 sach cao.

(104)
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=
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S
=
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O
‘ | “IH Wb 1
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26 (d0)
Hinh 1. Ph§ nhiéu xa tia X (XRD) ctia mau a-Fe,0, dugc tong

hgp bang phuang phap sol-gel.

bé quan sat dugc hinh dang, kich thudc cua cac hat
a-Fe, O ché tao bang phuong phap sol- gel phép do SEM
cua mau a-Fe,O, da dugc thuc hién va két qua dugc biu
dién trén h1nh 2. Tu anh SEM ta quan sat thdy hat a- -Fe,O,
c¢6 dang ty do, khong ddng déu, kich thude tir vai chuc den
vai trdm nanomet.

DPé danh gia dugc kha ning ung dung cua vat liéu
a-Fe,0, ché tao, cac phép do dac véi bot Fe O, thu’o‘ng mai
cling duoc thuc hién dé so sanh voi mau ché tao Anh SEM
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clia san pham Fe,O thuorng mai dugc biéu dién trén hinh 3.

Khac voi a-Fe, O che tao duoc, cac hat Fe O, thuong mai
c6 dang hinh tron kich thudce khoang 100 nm, cac hat tuong
dbi ddng déu. Kich thudc va hinh dang khac nhau cua miu
a-Fe,0O, ché tao duoc va Fe,O, thwong mai s€ anh huéng
khac nhau dén tinh chat dién hoa cua dién cuc Fe,O,.

L ‘(ﬁ nm

Hinh 2. Anh SEM cia mdu Hinh 3. Anh SEM clia miu
Fe,0, dugc tong hgp bing Fe,0, thuong mai.
phuong phap sol-gel.

Ddc trung dién hoa

Pé thu dugc dic trung dién hoa cua vat lidu a- -Fe,O,
tong hop bang phuong phép sol-gel, phép do quet thé Vong
tuan hoan (CV) duoc thuc hién cho nim chu ky dau, két qua
dugc biéu dién trén hinh 4. Khi quét thé theo chiéu thuan tir
-1,3 dén -0,1 V dudng CV c6 hai dinh oxy hoa xuit hién &
thé khoang -0,85 V (a)) va -6,5 V (a,) va 2 dinh khur twong
tmg ¢ khoang -0,95 V (¢) va -1,1 V (c,) theo chiéu quet
nguoc lai. Ngoai ra, con ¢6 dinh oXy hoa a, xudt hién & thé
-1,0 V va dinh sinh khi hydro ¢, & thé khoang 1,2 V.

Céap dinh oxy hoa - khtr a /c, twong (mg vé&i cdp oxy hoa
- khur Fe/Fe(II) theo phuong trinh (1):

Fe+ 20H < Fe(OH), +2e (1
(E°=-0,978 V vs. Hg/HgO)

Dinh a; xuét hién ¢ thé tuong dbi thap, khoang -1,2 V
duogc cho la su oxy hoa ciia Fe thanh Fe(T) do sy hap phu ctia
nhom OH tao thanh Fe(OH),_, theo phuong trinh (2) trudc
khi Fe(OH), duoc hmh thanh theo phuong trinh (3). Nhu
vay phuong trinh (1) gdm hai budc riéng biét (2) va (3) do
su hap phu cua ion OH-:

Fe + OH" <« [Fe(OH)], + e ()
[Fe(OH)], + OH < Fe(OH), + e 3)

Cép dinh a/c, twong tmg v6i cdp phan ung oxy hoa -
khu ctaa Fe(Il)/Fe(IIl) theo phuong trinh phan tng (4) va/
hoac (5):

Fe(OH),+ OH" — FeOOH +H,0 +e (4)
(E°=-0,658 V vs. Hg/HgO)
3Fe(OH), +20H < Fe,0,4H,0 +2e )

(E°=-0,758 V vs Hg/HgO)
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Nhu vay, cac dinh khtr ¢, cua Fe(III)/Fe(Il) va c, cua
Fe(Il)/Fe déu tach biét hoan toan khoi dinh sinh khi hydro
(c,). Day la déc trung c6 loi dbi v6i qué trinh chu trinh hoa
cua dién cuc sat.

—1
—2
—3
——4
—5

I (mA)

-3 T T T T T T T T T T T T T
14 12 10 -08 -06 -04 -02 00

bién thé (V so véi Hg/HgO)

Hinh 4. Pic trung CV ciia dién cyc Fe,0, st dung a-Fe,0, ch&
tao bang phUdng phap sol-gel.

0,1

0,0+
2 -0,11
=
0,24

0,3

04

-4 -12 -10 -08 -06 -04 -02 00

Dién thé (V so véi Hg/HgO)

Hir}h 5. Pac trung CV cia dién cuyc Fe,0, sif dung Fe,0, thuong
mal.

Dé danh gia dic trung dién hoa cua mau a-Fe, 0, ché
tao dugc, phép do CV ctia mau thuong mai cting dugc thuc
hién cho nam chu ky dau nham so sanh v&i mau ché tao,
két qua biéu dién trén hinh 5. Khac v6i mau ché tao duoc,
CV cua mau Fe,O, thuong mai chi ¢6 1 cap dinh a, ¢, cia
Fe/Fe(II) xut hlen & thé khoang O 85V (a)va-0, 9 V (c).
Cap dinh oxy héa khir nay cia mau thuong mai thip hon
mau a-Fe O, téng hop dugc. Cap dinh oxy hoa - khir alc,
twong Ung voi cap phan ung oxy hoa - khir Fe(Il)/Fe(III)
khong quan sat duoc. Do ¢o thé do 16p thu dong Fe(OH),
hinh thanh tai dinh a lam cdn tré phdn Gng oxy hoa cta 16p
st bén trong va glam tdc d6 phan 1 g oxy hoa Fe(Il) thanh
Fe(Ill) tai a,. So sanh CV cia mau Fe,0, tong hop duoc
bang phuorng phap sol-gel va Fe,O, thu'ong mai ta dé dang
nhan thay duong CV cua dién cuc Fe 0, ché tao (hinh 4) c6
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cac dinh oxy hoéa - khu xuét hién rd rang hon, cao hon, dac
biét cac dinh khu tach biét khoi dinh sinh khi hydro so véi
dién cuc Fe,O, thuong mai (hinh 5). Ké't’ qua nay ching to
khNé nang chu trinh hoa cua a-Fe,0O, ché tao dugc tot hon
mau thuong mai. Nhl{ V@y, hinh dang, kich thud6c hat Fe,O,
c6 anh hudng dang ké dén dac trung dién hoa cua dién cuc
Fe,O..

I (mA)

'80 M T T T T T T
14 -12 -10 08 -06 04 -02 00

Dién thé (V so véi Hg/HgO)

Hinh 6. Ddc trung CV clia dién cyc Fe,0,/AB st dung a-Fe,0,
dugc tdng hgp bang phuong phap sol-gel.

Dé danh gia kha ning g dung cua vt liéu a-F6293 ché
tao dugc, anh hudng cia chat phu gia cacbon AB dén tinh
chat dién hoa cua dién cyc a-Fe,0, dugc khao sat thong qua
phép do CV, két qua dugc thé hién trén hinh 6. Khi quét thé
theo chiéu thuén, c6 su xuit hién cua dinh oxy hoa Fe/Fe(II)
(a)o thé khoz’{ng -0,7 V va Fe(Il)/Fe(Ill)(a,) & thé khoang
-0,5 V. Véi chiéu quét nguogc lai chi ¢ mot dinh khtr Fe(I1T)/
Fe(II) (c,) xudt hién ¢ thé khoang -1,1 V cung véi dinh sinh
khi hydro c,. Dinh khu Fe(II)/Fe (c,) khong quan sat dugc
do bi che phu boi dinh sinh khi hydrd c,. Dong oxy hoa
tai dinh a, rét‘lo'rn so voi dong oxy hoa tai dinh a, chimg t6
dinh a, bao gom ca hai phan ing oxy hoa cua Fe/Fe(II) va
Fe(IT)/Fe(1ll). Khi c6 cacbon AB trong dién cuc (hinh 6),
duong CV cia mau a-Fe,0,/AB ¢6 cac dinh oxy hoa cao
hon va cuong do dong oxy hda khir 16n hon duong CV cua
m?ivu a-Fe,O, khong c6 cacbon AB (hinh 5). Két qua nay da
khang dinh vai trdo quan trong cua AB trong viéc cai thién
kha ndng chu trinh héa cua dién cuc Fe,0,/AB. Nguyén
nhan chinh la do AB ¢6 do dan dién cao, kich thudc hat
nho, dién tich bé mat 16n, khi cé~m51t trong di¢n cuc Fe O,/
AB, mt mat n6 lam tang do dan dién cua dién cuc, mat
khac lam tang dién tich bé mat hoat dong dién hoa cta dién
cuc, dan dén ting toc do phan ing oxy hoa - khir va do vay
1é1m tang dung luong, higu sué} phong - nap cua Fe,O,/AB.
Bang viéc st dung AB lam chat phu gia dién cuc, kha ning
chu trinh hoa cua a-Fe,0,/AB st dung oc-FeQO3 ché tao b?mg
phuong phap sol-gel da dugc cai thién dang ké. V&i viée toi
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wu hoa didu kién ché tao va cai thién hon nira kha nang chu
trinh hoa cua a-Fe,0,, Yét liéu‘a-F €,0, téng hop dugc béng
phuong phap sol-gel rat c6 tiém nang Gng dung lam dién
cuc 4m trong pin sét - khi.

0L-F(‘3203 kich thudc nanomét da dugce ché tao thanh
cong bang phuong phap sol-gel. Kich thudce, hinh thai hoc
cua hat Fe O, anh hudéng manh‘ dén dac trung Qién hoa
cta no. Phép do CV chung to rang Fe,O, dugc tong hqp
bang phuong phap sol-gel c6 kha nang chu trinh hoa tot
hon mau FeQ(’)3 thuorng’mai. Anh huéng cia chit phu gia
cacbon AB dén tinh chat di¢n hoa cua dién cuc a-Fe O,/
AB da dugc khao sat. Sy c6 miat cia AB trong dién cuc
Fe, O, mot mat lam tang do dan dién cta dién cuc, mat khac
cdi thién kha nang chu trinh hda va dung luong dién cuc
Fe,O,/AB.
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Phan 1ap va tuyén chon cac chung vi khuan
axit lactic va vi khuan axit acetic
tham gia vao qua trinh 1én men hat ca cao

Vo Thi Thity Hué", Tran Thi Quynh Diép, Nguyén Minh Quang
Trieong Pai hoc Nong lam TP Ho Chi Minh
Ngay nhan 19/3/2018; ngay chuyén phan bién 23/3/2018; ngay nhan phan bién 23/4/2018; ngay chip nhan dang 4/5/2018

Tom tit:

Lén men hat ca cao 12 mét trong nhirng cong doan quan trong, quyét dinh chét lwgng ca cao thwong pham. Mdi loai
vi sinh vat déu c6 vai tro nhat dinh giip nang cao chat lwgng hat ca cao 1én men, dic bi€t 1a cac ching vi khuan axit
lactic va vi khuan axit acetic.

Trong nghién ciru nay, nhém nghién ciru di phan lap dwoc 8 miu vi khuén c6 kha ning sinh axit lactic va 3 miu vi
khuin c¢é kha ning sinh axit acetic; tuyén chon dwoc 2 chiing vi khuin c6 kha niing sinh axit lactic cao 1a Bacillus
coagulans, Lactobacillus plantarum va 1 chiing vi khuin c6 kha niing sinh axit acetic cao 13 Acetobacter lovaniensis.
Thoi gian nhin sinh khdi tdi wu cho cac chiing vi khuén 12 48 gio' va méi trwdmg ban rin téi wu dé nhén sinh khoi
vi khuén Bacillus coagulans 13 mdi trueong 85% cam bap + 15% cam gao (mét s6 vi khuan dat 1,61x10"2 Cfu/g); vi
khuan Lactobacillus plantarum 13 méi trueomg 90% cam bap + 10% cam gao (mit so dat 2,15x10" Cfu/g) va vi khuin

Acetobacter lovaniensis 12 mdi truong 90% cam bap + 10% cam gao (mit sé dat 2,19x10" Cfu/g).

T khoa: 1én men ca cao, vi khuan axit acetic, vi khuan axit lactic.

Chi s6 phén loai: 2.8

Lén men la giai doan can thiét dé tao huong vi cho ca
cao. Lén men la mgt qué trinh do vi sinh vat gay ra nhiing
bién di vat 1y, héa hoc va sinh hoa bén trong hat ca cao dé
tao ra cac tién chat hoa hoc tao mau va mui vi dic trung cua
socola [1]. Trén thé gidi va ¢ Viét Nam, ca cao thudng duoc
1én men don gian bang cach st dung ngudn nim men va vi
khuan ty nhién tir moi trudng xam nhép vao 16p com nhay
hay con goi 1a Ién men ty nhién. V&i phuong phap 1én men
nay, gia tri kinh té thu duoc khong cao, didc biét 1a trong
truong hop diéu kién phét trién ctia hé vi sinh vat khong
thé kiém soat mot cach on dinh. Vi vay, co thé noi viée xac
dinh thanh phan va vai tro ctia vi sinh vét tham gia qua trinh
1én men hat ca cao 1 rat can thiét, dic biét la cac ching vi
khuan axit lactic va vi khudn axit acetic c6 anh huong quyét
dinh té1 huong vi va mau sdc cua bot ca cao thanh phém.
Nghién ctru nay dugc thuc hién véi muc ti€u phan 1ap va
tuyén chon mot sb ching vi khuén axit lactic, vi khuén axit
acetic tham gia vao qua trinh 1én men hat ca cao tu nhién dé
san xuat ché pham vi khuan bd sung vao qua trinh 1én men,
gitip 6n dinh va nang cao chit lugng san pham ca cao sau
1én men.

"Tac gia lién hé: Email: thuyhue@hcmuaf-edu.vn
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Vat liéu va phuong phap nghién ciu

Vit ligu: mau ca cao thu thap tai huyén Chau Thanh,
tinh Bén Tre.

MGéi trwong phén lap va nhén sinh khoi vi khudn: moi
truong MRS, moéi truong YPGD, mdi truong TSA, moi
truong TSB, moi truong ban ran: cam bap, cam gao...

Phwong phap

Phdn ldp cdc ching vi khudn axit lactic va axit acetic
trong qud trinh 1én men hat ca cao tw nhién: tién hanh lay
mau hat ca cao dé phan lap cac ching vi khuan trong subt
qué trinh 1én men. Ly mdu tai 5 diém chéo goc cua thing
1én men, mdi diém léy 400 g hat ca cao ¢ do sau 15 cm,
khéi lwong méu hat ca cao can ldy dé phan tich cac chi tiéu
la 2 kg.

Vi khuén axit acetic duoc phan lap va dém mat sb trén
mdi truong YPGD 053 bd sung CaCo, bd sung khang sinh
cycloheximide v&i nong do 100 ppm.

Vi khuan axit lactic dugc phan lap va dém mat s trén
moéi truong thach MRS chtra khang sinh cycloheximide
ndng d6 100 ppm.
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Abstract:

The fermentation of cocoa beans is one of the important
factors that determine the quality of the commercial
cocoa products. Each species of microorganisms has an
important role to help improve the quality of fermented
cocoa beans, especially lactic acid bacteria and acetic
acid bacteria.

Therefore, 8 strains of lactic acid bacteria and 3 strains
of acetic acid bacteria were isolated. Bacillus coagulans,
Lactobacillus plantarum and Acetobacter lovaniensis
strains exhibited to be better acid producers than the
others. The optimal parameters of the semi-solid medium
for the biomass production of Bacillus coagulans
were 85% corn bran + 15% rice bran for 48 hours of
fermentation (population of bacteria was 1.61x10"
Cfu/g); those of Lactobacillus plantarum were 90% corn
bran + 10% rice bran for 48 hours of fermentation
(population of bacteria was 2.15x10'°Cfu/g); those of
Acetobacter lovaniensis were 90% corn bran + 10%
rice bran for 48 hours of fermentation (population of
bacteria was 2.19x10" Cfu/g).

Keywords: acetic acid bacteria, cocoa fermentation,
lactic acid bacteria.

Classification number: 2.8

Quan st hinh thai khuan lac va té bao, tién hanh nhudém
gram va mot sé phan tmg sinh hoa dic trung cho ting loai vi
sinh vat. Binh danh céc ching vi khudn phan lap dugc bang
phuong phap giai trinh ty gen 16S rRNA (phan tich giai
trinh tw boi Cong ty Nam Khoa, TP H6 Chi Minh).

Khdo sat kha nang sinh axit lactic va axit acetic cua
cdc ching vi khudn: dinh tinh axit bang phuong phap dung
thudc thir va dinh lugng axit bang phwong phap chuan do
Therne.

TAP CHI

HOA HOC

ONG NGHE I} Nam 60(8) 8.2018

Khdo sat suw sinh trucng ciia cdc ching vi khudn: khao
sat sy sinh trudng cua vi khuan trén cac moi trucmg nudi cay
ban ran khac nhau, thi nghiém dugc bd tri gom 4 nghiém
thirc voi 3 1an Idp lai (NT1: 100% cam bap; NT2: 95% cam
bip + 5% cam gao; NT3: 90% cam bip + 10% cam gao;
NT4: 85% cam bép + 15% cam gao). Khdi lwong ciia mdi
nghiém thtrc 14 20 kg, mat s6 vi khuan bd sung vao cic
nghiém thirc dat 10° Cfu/g co chat.

Phirong phap xir Iy 56 liéu: két qua nhan duoc 1a gid tri
trung binh cua 3 lan lap lai va v& bicu do bang phan mém
Microsoft Excel.

£ 2 Py 2 a
Ket qua va thao luan

MaAu hat ca cao 1én men duoc léy tai huyén Chau
Thanh, tinh Bén Tre. Tién hanh léy mau ca cao duoc u 1én
men tu nhién 6 1an vao céc thoi diém 0, 24, 48, 72, 96, 120
gio.

Két qud phan ldp va lam thuén vi khudn tiv mdu hat
ca cao lén men

Mau ca cao sau khi thu nhan dugc chuyén vé phong thi

Hinh dang khuin lac trén
méi truong nudi cay

Hinh dang té bao Pinh danh

&

Lactobacillus
plantarum*

Z ’

Khuan lac tron, 16, tring duc, tim Té bao hinh que, gram duong, klch
hoi sam mau (cdy trén méi trudng thude 0,7-1x3-8 pm

MRS c6 bd sung CaCo,)
X -
A ’ U i
g o) b o
B : T Bacillus
it \’ g X . coagulans®
o - :
e 1]
- . -3
T e n-
o : |
s ]
Bt 73

e H
Té bao hinh que, gram duong, kich

Khuén lac tron, bong, hoi 161, tre’ing
thude 3-5 pm

trong (cdy trén moi truong TSA)

Acetobacter
. lovaniensis®

wr

p ,
| AW
| N

Té bao hinh que, gram am, kich
thude 0,3-0,6x1,0-8,0 pm

Khuén lac tron, nho, tring sira, moc
sat mat thach (cay trén moi truong
YPGD c6 bo sung CaCO,)

Hinh 1. Pic diém khuan lac vi khuan va hinh thai t& bao quan
sat dudi kinh hién vi.

*Tén clia vi khun sau khi dinh danh bang phuong phap gidi trinh t gen
16S rRNA va tra ctu trén BLAST SEARCH.



nghiém, tién hanh pha loéng & nong d6 thich horp, ciy trang
trén moi trudng thach (co bd sung CaCO 2) dé phan lap vi
khuén c6 kha ning sinh axit lactic va axit acetic.

Nghién ctru d phan 1ap dugce 8 mau vi khuan 1an luot
co ky hiéu la A, B, C, D, E, F, G, H c6 dac diém: gram
duong, khong sinh enzyme catalase, tao vong trong dbi voi
moi truong MRS ¢6 bd sung CaCO, va lam 601 mau thube
thir uphermen, vi vy budce dau xac dlnh 8 mau nay thudc
nhom vi khuan lactic.

ba phan lap duoc 3 mau vi khuan c6 ky hi¢u I, II, III
véi gram am, sinh enzyme catalase, tao vong trong d6i véi
moi truong YPGD ¢ bd sung CaCO, va tao mau do thAm
khi tién hanh phan g dinh tinh axit acet1c nén x4c dinh 3
mau nay thudc vi khuén acetic.

Hinh thai cua cac chiing vi khuén duoc thé hién & hinh 1.

Khi so sanh trinh ty 16S rDNA cta cac dong vi khuan
v6i dit liéu ngan hang gen bang chuong trinh BLAST két
qua cho thdy, trinh tir gen ctia dong vi khuan ky hiéu A twong
ddng véi trinh tu gen cua loai Lactobacillus plantarum, voi
mirc d6 tuong ddng 1a 100% (hinh 2).

KB02485 Lactobacillus plantarum strain LP 165 ribosomal RNA gen.. 5=966 E=0

Color key for alignmant scores
<40 40-50 50-80 80-200 >=200

Duery

-

100 200 300 400 500

St sCre v
%6 %5 100% 00 100%

Lactobacillus plantarum strain LP 165 ribosomal RNA gene, partial sequence

Lackobeat il phankaram $ain LP 165 ibosomal ANA gese, parfal sequente

Hinh 2. Két qua so sanh d¢  tuong dong doan DNA ctia dong vi
khudn A véi dii liéu trén ngan hang gen NCBI.

Két qua tra ctru bang BLAST trinh ty gen dong vi khuén
ky hiéu B tuong dong véi trinh tu gen cia loai vi khudn
Bacillus coagulans v6i mic twong dong 99% (hinh 3)
va dong vi khuan ky hiéu I twong dong loai Acetobacter
lovaniensis voi do twong dong 100% (hinh 4).

CPO09T09 Bacillus coagulans DSM 1 = ATCC 7050, complete genome 5=965 E=0

Caolor key for alignment scores

<40 40-50 50-80 20-200 >=200
Quary
1 100 200 300 400 500
; Max Tetsl Oesy E X
Drsc nphion dest  Accessaon
sctee oo covr value
(85, Comgiets geivieng 965 B4 0% 00 W% Cwm

ool coalon, sioan. 4,165 rkosomal A gere, ikl ssaurce S5 WS 0% 00 N sl

Hinh 3. Két qua so sanh do tuong dong doan DNA ctia dong vi
khuin B véi dif ligu trén ngan hang gen NCBI.
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‘HQ108108 Acetobacter lovaniensis strain HBB5 16S ribosomal RNA g.. S=828 E=0 ‘
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Hinh 4. Két qua so sanh d¢ tuong dong doan DNA ctia dong vi
khuan I véi dif liéu trén ngan hang gen NCBI.

Pa sb cac khuén lac c6 dang tron, tron bong va c6 mau
tréng duc hoic tring sfra khuén lac téa ra mui chua cia axit.
Té bao dang que, xep don, gram duong d6i véi vi khuan
lactic va gram am dbi véi vi khuan acetic. Trong qua trinh
phat trién ctia vi khuin di tao ra cac chét bién dudng cing
v6i cac san pham cua trao d6i chat, cu thé 13 axit lactic va
acetic. Axit nay tac dung voi CaCo, dugc bd sung vao moi
truong trong qua trinh nudi céy, 1u0'ng CaCO, xung quanh
khuén lac bi chuyén héa thanh mudi canxi, CO va H,0 nho
thé ma duy tri duwoc pH ¢ muc 5,5-6, tra lai moi truong xung
quanh khuén lac trong nhu ban dau. Bé day ving trong niy
biéu thi lugng axit sinh ra nhiéu hay it [2].

Khdo sdt khd nang sinh axit lactic cia cac mdu vi
khuan phdn ldp tir hat ca cao lén men ty nhién

Két qua dinh tinh axit lactic (hinh 5) cho thdy, cac ng
nghiém chira dich nuéi cdy vi khuén chung phén lap dugc
ky hiéu 1a A va B sau phan tng voi thudc thir uphenmen
lam d6i mau thude thir tir mau tim (giéng dbi chimg 4m)
thanh mau vang, ching té c6 axit lactic sinh ra. Tuy nhién,
do dung dich nudi cdy ngoai axit lactic dugc tao ra thi con
chtra thanh phan méi truong nudi cdy nén mau vang cia
dung dich ¢ dng nghiém b, ¢ khong sang bang éng d (d6i
ching duong).

Hinh 5. Két qua phén ting dinh tinh axit lactic.
a) d&i ching am (), b) vi khuan ky hiéu A, c) vi khuan ky hiéu B,
d) doi ching duong (+).
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Ham lugng axit lactic sinh ra trong moi truong nudi cay
& cac ching vi khuan 1a khac nhau (hinh 6). Vi khuan c6 ky
hiéu B sinh axit lactic cao nhét sau 3 ngay nudi cay (27,36
g/l) va vi khuén ky hiéu A sau 4 ngay nudi cdy, luong axit
lactic sinh ra kha cao (20,34 g/1). Luong axit sinh ting dan
tir ngay nudi cay thir nhat va dat mic cao nhat vao ngay 3,
ngay 4, sau d6 giam dan.

Lwong acid lactic co trong 1 lit méi trirdong 16ng (g/1)

Ham luong acid (g/l)

Ngay
Hinh 6. Két qua dinh lugng axit lactic sinh ra trong 5 ngay nudi
cay.

Hai chung vi khuan ky hiéu A, B c6 lugng axit lactic
sinh ra cao nhat duoc chon dé thuc hién dinh danh b?mg
phuong phép sinh hoc phan tir.

Khdo sat khd nang sinh axit acetic ciia cdc mau vi
khuan phan lap tiv hat ca cao lén men tw nhién

Sau khi tién hanh thir phan tng dinh tinh axit acetic cac
mau vi khuan phan lap dugc, xac dinh ¢6 3 mau vi khuén ky
hiéu 1an luot 1a I, 11, I1T khi phan tmg véi NaOH va FeCl, cho
mau do tham, chung té c6 axit acetic sinh ra trong qua trinh
nuéi cdy. Két qua dinh tinh axit acetic cia dong vi khuén ky
hiéu I thé hién qua hinh 7.

Hinh 7. Két qué phan ting dinh tinh axit acetic.
a) doi ching am (=), b) vi khudn ky hiéu I, ¢) d6i ching duong (+).

Két qua dinh luong axit acetic (hinh 8) cho thay, lwong
axit sinh ra ting dan qua cac ngay nudi cdy. Mau I ¢6 luong
axit acetic sinh ra cao nhat dat 29,4 g/l sau 13 ngay nudi
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céy, tlep dén 1a mau III dat 16,32 g/l sau 15 ngay nudi cay
va mau II dat thap nhit voi 10,1 g/l sau 15 ngay nuoi cay.

Chon mau I ¢6 luong axit acetic sinh ra cao nhét tién
hanh dinh danh bang sinh hoc phan tur.

Lwong acid acetic co trong 1 lit méi trwong 16ng (g/l)

30,00
25,00
20,00

15,00

Ham lugng acid (g/l)

0,00

Ngay

Hinh 8. Két qua dinh lugng axit acetic sinh ra trong 15 ngay
nudi cay.

Két qua dinh danh béing sinh hoc phan tir ciia cdc miu
vi khudn phdn ldp tir hat ca cao lén men tw nhién

Quan sat dic diém hinh thai t& bao, khuan lac va céac
dic diém sinh hoa cua cac vi khuan nhu phan ing catalase,
kha ndng sinh axit lactic va khd nang sinh axit acetic,
chon cac ching c6 kha ning sinh axit cao tién hanh giri
mau dinh danh bang k¥ thuat sinh hoc phén tir (giai trinh
tu gen) cac chung vi khuéan trén tai Cong ty Nam Khoa,
két qua: cac chung phan lap 1a vi khuan ky hiéu A thudc
chung Lactobacillus plantarum, vi khuan ky hiéu B thudc
chung Bacillus coagulans, vi khuan ky hiéu I thuoc chung
Acetobacter lovaniensis.

Pay la cac ching vi khuan thuong gip trong qua trinh
1én men hat ca cao tu nhién. Két qua nghién ctru & Ghana,
cting da phan lap duoc chung Lactobacillus plantarum hién
dién trong qua trinh 1én men hat ca cao [3]. Nghién ctu &
Malaysia cua [4] ciing da phan 1ap dugc chung Acetobacter
lovaniensis hién dién trong qua trinh 1én men hat ca cao.
Ngoai vi khuan Lactobacillus sp. va Acetobacter sp. thi
Bacillus sp. cling tham gia vao qua trinh 1én men va gop
phan tao nén huong vi ciia sécola. Két qua nghién ciru [5]
va [6] da phan lap duoc chung vi khuén Bacillus coagulans
va mot sb ching Bacillus nhu B. subtilis, B. cereus, B.
megaterium.

Dua vao két qua khao sat kha ning sinh axit va dinh danh
bang sinh hoc phan tr xac dinh ching vi khuan Bacillus
coagulans va chung vi khuan Lactobacillus plantarum 1a
2 chung vi khuan sinh axit lactic cao (Ian luot 13 27,36 va
20,34 g/l), chung Acetobacter lovaniensis la ching c6 kha
nang sinh axit acetic cao (29,40 g/1). Vi vay chon 2 ching vi
khuén lactic 13 Bacillus coagulans, Lactobacillus plantarum



va | chung vi khuén acetic 1a Acetobacter lovaniensis tién
hanh nhan sinh khoi trén moi trudng ban ran.

Két qud khdo sdt mgt s6 vi khudn Bacillus coagulans trén
méi truong bdn rin

Kha ning sinh truéng, phat trién cua vi khuan Bacillus
coagulans 1 khac nhau trén cac mdi truong nudi cdy khac
nhau. Két qua ghi nhan & bang 1 cho thay, vi khuan nu6i cay
trén moi trudng 85% cam bip + 15% cam gao dat mat sb
cao nhét (1,61x10" Cfu/g) & thoi diém 48 gio.

Bang 1. Mt s& vi khuan Bacillus coagulans trén cac moi truong
ban ran trong 72 gid nudi cay.

Thii gian Mét s6 vi khuén trén méi truwong ban rin (Cfu/g)

i cAY 1099 cim  95% cim bip 90% cdm bip 85% cdm bip
(gi) bip +5% cam gao +10% cam gao +15% cam gao
2% 1,14x10" 7,13x10'0 5,70x10"0 6,90x10"0

48 1,48x10" 4,13x10" 2,60x10" 1,61x10"

7 4,10x10" 3,17x10" 2,57x10" 2,80x10"

Két qua khio sit mdt sé vi khudn Lactobacillus
plantarum trén méi truwomg bdn rin

Sau 72 gid nudi cdy trén cac méi truong ban ran khac
nhau, két qua cho thdy vi khuin Lactobacillus plantarum
sinh truong, phat trién manh nhit ¢ thoi diém 48 gi0 nudi
ciy trén moi truong 90% cam bip + 10% cam gao, mat
s6 dat 2,15x10'° Cfu/g (bang 2). Két qua nay twong tu nhu
nghién ctu cia [7] khi thyc hién nhan sinh khéi vi khuan
Lactobacillus plantarum trén moi truong gao lic va cam
gao, sau 48 gio nudi cdy, vi khuan dat mat s6 2,5x10'° Cfu/g.

Bang 2. Mat s&'vi khuan Lactobacillus plantarum trén méi truong
ban ran trong 72 gio nudi cay.

Mit sb vi khuén trén mdi truomg ban ran (Cfu/g)

Thoi

gian nudi - p 7

chy (gid) 0 g 95% cam bap 90% cam bap 85% cdam bap
WGDELILY +5% cam gao +10% cam ggo  +15% cdam ggo

24 1,07x10° 147x10° 2,14x10" 3,67x10°

48 1,53x10" 5,57x10° 2,15x10"° 1,49x10"

7 1,48x10" 3,20x10° 4,67x10° 1,35x10"

Ket qua khdo sdat mdt so vi khudn Acetobacter
lovaniensis trén méi truwong bdan ran

Qua két qua & bang 3 cho thdy, mat sb vi khuan
Acetobacter lovaniensis & nghiém thic 90% cam bap +
10% cam gao sau 48 gid nudi ciy dat mat sd cao nhat la
2,19x10" Cfu/g.
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Bang 3. Mat s6 vi khuin Acetobacter lovaniensis trén mdi truong
ban ran trong 72 gid nudi cay.

Théi Mt s6 vi khuén trén méi truong ban rin (Cfu/g)
fg'i'r‘) 100%cim  95%cimbip 0% cimbdp  85% cim bip
bap +5% cam gao +10% cam ggo +15% cam gao
24 1,19x10'0 5,57x10° 1,62x10'0 4,03x101°
48 1,92x10" 1,39x10" 2,19x10" 7,17x10"
72 8,13x10° 1,02x10° 4,23x10° 3,47x10°
Két luan

Nghién ctru d3 phan 1ap va tuyén chon dugc 2 ching vi
khuén Bacillus coagulans, Lactobacillus plantarum c6 kha
nang sinh axit lactic cao va 1 chung Acetobacter lovaniensis
c¢6 kha nang sinh axit acetic cao. Mdi ching vi khuan sinh
trudng va phat trién trén cac diéu kién méi trudng nhan sinh
khéi khac nhau. Vi khuan Bacillus coagulans phat trién tot
trén moi truong 85% cam bip + 15% cam gao, vi khuan
Lactobacillus plantarum phat trién tot trén méi truong 90%
cam bép + 10% cam gao, trong khi vi khun Acetobacter
lovaniensis thi phat trién tot trén méi truong 90% cam bap
+ 10% cam gao. Thoi gian nhan sinh khdi t6i wu cho cac
chung vi khuan 13 48 gio.

Xac dinh thanh phan va vai tro ctia vi sinh vat tham gia
vao qua trinh 1én men hat ca cao 1a rat can thiét, trén co s&
do thiét 1ap quy trinh 1én men c¢6 bd sung cac chung vi sinh
vat thich hop gilip tao ra san phim ca cao 1én men c6 chat
luong cao va 6n dinh.
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Khao sat ham lwgng polyphenol va kha nang khang oxy hoa
cua dich trai giac (Cayratia trifolia) trwdc va sau lén men
str dung nam men chiu nhiét Saccharomyces cerevisine HG1.3

Poan Thi Kiéu Tién'?, Huynh Thi Ngoc Mi', Nguyén Dirc P$', Ha Thanh Toan', Ngd Thi Phuong Dung"

'Vién Nghién CL?M va Phdt trién Cong nghé sinh hoc, Truong Pai hoc Can Tho i
’Khoa Céng nghé thuc pham va Cong nghé sinh hoc, Truong Dai hoc Ky thudt - Cong nghé Can Tho

Ngay nhén bai 13/4/2018; ngay chuyén phan bién 16/4/2018; ngay nhan phan bién 15/5/2018; ngay chip nhén ddng 21/5/2018

Tom tit:

Trai cy giac chira nhiéu hop chit c6 hoat tinh sinh hoc cao, c6 kha ning khang oxy héa, gidm su ting truémng cia
khéi u va dwge sir dung lam dwoc ligu ciing nhw 1a ngudn nguyén ligu t6t dé 1én men ruwou vang. Nghién ciru nay
nham muc dich khao sat ham lwgng polyphenol va kha ning khang oxy héa cia dich trai glac truéc va sau 1én men,
gop phan mo rong nguon nguyén liéu cho san Xuit rurQu vang, mot san pham rit pho bién hién nay. Két qua phan
tich 53 miu trai giac dwgc thu ¢ 13 tinh/thanh pho thudc Dong bang song Ciru Long (PBSCL) cho thay ham lwgng
dwong khir trong trai giac dat tir 0,22 dén 0,96 mg/100 ml, ham lwong polyphenol dat tir 0,47 dén 1,54 mg GAE/ml
va kha ning khang oxy hoéa tir 16,61 dén 82,86%. Thir nghiém qua trinh 1én men rwou vang tir ngudn nguyén liéu
trai giac thu ¢ tinh Ca Mau va Kién Giang sir dung chiing nAm men chiu nhiét Saccharomyces cerevisiae HG1.3 cho
két qua: ham lwong polyphenol va khi niing khang oxy héa ciia dich trai giac trweée va sau khi 1én men la on dinh,
vi khac biét khong y nghia & mirc 5% (p<0,05). Trong dich trii gidc truéc khi 1én men, polyphenol lin hrot 1a 53 va
66 mg GAE/100 ml, khi ning khang oxy héa: 44,9 va 54,7%. Trong dich trai giic sau khi Ién men, polyphenol lin

lwgt 12 61 va 60 mg GAE/100 ml, kha ning khang oxy héa la 51,4 va 57,3%.

Tir khoa: khang oxy hoa, polyphenol, rwgu vang, Saccharomyces cerevisiae, trai giac.

Chi s6 phin logi: 2.8

- £ A
Dat van de

Cay giac (Cayratia trifolia) 1a loai than leo hoa gd moc
pho bién & cac vung nhiét doi va can nhiét déi cia chau
A, chau Phi, Australia va cac dao cua Thai Binh Duong
[1]. Theo mdt s6 nghién ctru trén thé gidi, cdy gidc co chira
nhiéu thanh phin héa hoc nhu: kaempferol, myricetin,
quertin, triterpenes, epifriedelanol, sap dau vang, steroid/
terpenoids, flavonoids, tannin [2]; trong trai c6 chira ham
luong cao cac hop chat phenolic ¢6 kha nang ngin chin qua
trinh oxy hoa [3]; dich trich trai giac tir cac dung moéi khac
nhau cho théy su hién dién cta nhiéu chit c¢6 hoat tinh sinh
hoc cao nhu dich trich trai giac tir petroleum cho thiy sy
hién dién cta alkaoid, acid amin, protein, cabohydrate va
saponin; hay dich trich trai giac tir ethanol c6 sy hién dién
cua alkaloid, flavonoid, acid amin, protein, carbohydrate,
cardioglycoside, saponin, terpenoid, teroid va nhiéu chat c6
kha nang khang oxy hoa [4].

O mot s qudc gia trén thé gisi, dic biét 1a An D9, cay
gidc dugce su dung lam thudc chira tri nhiéu loai bénh trong
y hoc ¢ truyén. Vi cac thanh phan héa hoc, cac hop chét

*Tac gia lién hé: Email: ntpdung@ctu.edu.vn
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sinh hoc c6 hoat tinh khang siéu vi chéng lai E. coli, truc
khuan subtilis, Micrococcus luteus va P. oxalium [5], ciy
gidc da dugc nhidu nudc trén gidi lya chon cho hudng
nghién cuu lam dugc li¢u. Bén canh do, trai giac con chua
cac thanh phan c6 kha niang chong ung thu, khang oxy hoéa,
¢6 ham luong duong va mau sic dep nén ciing dugc sir
dung nhu ngudn nguyén liéu trong 1én men ruou vang, gop
phin lam ting gia tri cho san phim va lam phong phu thém
cac loai rugu vang dang cd trén thi truong. Tuy vy, nhiing
nghién ctru vé trai gidc ¢ Viét Nam con kha han ché, dic biét
la cac nghién ctlru vé dic diém hinh thai, dic tinh sinh hoc
cuia trai giac ciing nhu sy thay d6i vé ham luong polyphenol
va kha nang khang oxy hoda cua dich trai giac trudc va sau
khi 1én men rugu. Ngoai ra, do anh hudng nhi¢t 4o trai dat
ngdy cang néng dan 1én, viéc khai thac va sir dung ngudn
nadm men chiu nhiét trong qué trinh 1én men ruou ngay cang
duoc quan tdm nhiéu hon. Nghién ctru nay nhiam khéo sat
cac chi tiéu vé duong khir, ham lugng polyphenol va kha
nang khang oxy hoa cuia nguyén liéu trai gidc trude va sau
khi 1én men ruou vang tir dich tréi giac sir dung ching nam
men chiu nhiét duoc tuyén chon.
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Asbtract:

Cayratia trifolia (L) Domin berry is a source of high
biological activity compounds, having the capacity of
antioxidation, reducing the growth of tumors, and is
used as a medicinal ingredient as well as a good material
source for alcoholic wine. This study aims to investigate
the total polyphenol and antioxidant capacity of
Cayratia trifolia extract before and after fermentation,
contributing to the interest of developing the raw
materials for fermented fruit wine, a very popular
product. The analysis results of 53 samples of Cayratia
trifolia berries collected in 13 cities and provinces in
the Mekong River Delta showed that: the contents of
reducing sugars in Cayratia trifolia berries could reach
from 0.22 to 0.96 mg/100 ml, and the total polyphenol
and the antioxidant capacity were obtained at 0.47 to
1.54 mg GAE/ml and 16.61 to 82.86%, respectively. In
the tests of wine making from the extract of Cayratia
trifolia berries, which were collected at Ca Mau and
Kien Giang provinces, using thermotolerant yeast
Saccharomyces cerevisiae HG1.3, the results indicated
that the total polyphenol and the antioxidant capacity of
Cayratia trifolia extracts before and after fermentation
were stable since the difference was not significant at
5% (p<0.05). In the Cayratia trifolia extract before
fermentation, the polyphenol concentrations were 53
and 66 mg GAE/100 ml, and the antioxidant capacities
were 44.9 and 54.7%, respectively. In the Cayratia trifolia
extract after fermentation, polyphenol concentrations
were 61 and 60 mg GAE/100 ml, and the antioxidant
capacities were 51.4 and 57.3%, respectively.

Keywords: antioxidant capacity, Cayratia trifolia,

polyphenol, Saccharomyces cerevisiae, wine.
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Doi twong va phuong phap nghién ciiu
Dich trdi gidac va chiing nédm men

- Nguyén liéu trai giac dwoc thu hai ¢ cac dia diém khéc
nhau cda 13 tinh/thanh phé thuéc DBSCL, mbi tinh/thanh
phd tién hanh thu tir 4-5 miu trai gidc. Tong sé mau trai giac
duoc thu vé dé thuc hién cac phan tich 1a 53 mau. Mau trai
giac dugc thu hai 1a nhling trai chin, mong nudc va cang,
c6 mau den sam, chon nhiing trai khong dap nat, rira sach
v6i nude nhidu 1an, dé rdo va ép lay dich trai tuoi tién hanh
thi nghi¢m.

- Chung ndm men Saccharomyces cerevisiae HG1.3 di
dugc phan lap, thir nghiém va luu trit tai Phong thi nghiém
Cong nghé sinh hoc thyc pham, Vién Nghién ctru va Phat
trién Coéng nghé sinh hoc, Trudng Pai hoc Can Tho [6].

Phwong phap nghién ciru

Khao sdt dic diém héa Iy ciia nguyén liéu trdi gide: chi
s pH duge do bang pH ké, d6 Brix duoc do bang chiét
quang ké. Ham lugng duong khir duoc xac dinh bing
phuong phép Acid Dinitrosalicylic (DNS) va do d6 hap thu
0 budc song 540 nm. Ham luong polyphenol dugc thuc hién
bang phuong phéap Folin - Ciolcateau [7] va do do hap thu
0 budc song 765 nm.

Khdo sat hoat tinh khang oxy héa voi DPPH (2,2 -
Diphenyl - 1 - picrylhydrazyl): duoc thuc hién bang phuong
phap DPPH [8]. M6t ml dung dich mau (pha trong methanol)
duogc thém vao 2 ml DPPH (100 pmol/1), d yén trong t6i 30
phat va do do hap thy & budc song 517 nm. Ddi ching am
(AC) g&”)m 1 ml methanol va 2 ml DPPH. Mau tréng la3 ml

Ac—As

methanol. Phin trim trc ché dugc tinh theo cong thirc:

*100%. Trong d6, Ac 1a budc song do dugc clia mau doi
chtig va As 1a buéc song do duoc clia mau thir.

Lén men rwou vang trdi gidac voi nguyén liéu trai giac
0 Ca Mau va Kién Giang su dung nam men chiu nhiét
Saccharomyces cerevisiae HGI1.3: qua trinh 1én men ruou
vang trai giac dugc thuc hién nhu sau: (1) trai gidc dugc rira
sach va dé rao, (2) ép léy dich, (3) chinh v& 20° Brix va pH
= 4,5, (4) thanh trung bang NaHSO, (140 mg/l) trong 2 gio,
(5) chung 1% dich ting sinh ndm men HGI1.3 vao 1 lit dich
trai giac da thanh trung, (6) u ky khi ¢ 35°C trong 6 ngay.

Thong ké phan tich soé liéu: két qua dugc xtr 1y thong ké
theo phuong phéap phan tich Anova bang phan mém Minitab
16.0.

Keét qua va thao luan

Quan sat vé hinh dang bén ngoai cho thdy, cac mau trai
giac duogce thu hai tai cac dia diém c6 hinh dang tron, hoi det
hoac dep tuy tung vung, kich thude tir 1,5-2 cm, c6 mau den
sam, bé mat trai bong hodc hoi nham (hinh 1).

61



s Khoa hoc Ky thuat va Céng nghé

Hinh 1. Hinh dang va kich thudc cta trai giac (Cayratia trifolia).

Gia tri pH va °Brix

Tuy thudc vao vi tri dia ly va diéu kién khi hau ctia mdi
dia diém thu mau ma mau trai giac c6 gia tri pH va °Brix
khéac nhau, gia tri pH trong khoang tur 3,01-4,75, °Brix
tuong dbi thap, tir 3,5-10 g/100 ml (bang 1). Trong cong
ngh¢ 1én men yéu cau cac loai trai dat do chin ché bién, c6
huong vi déc trung. O d6 chin ché bién ham lugng duong
tang, ham luong acid giam phu hop vé6i yéu ciu trong cong
nghé 1én men. Puong téng sb trong nudc qua cao, °Brix
phai tir 20-22, d6i v6i qua co °Brix cao chi can bd sung mot
it duong, con °Brix thap thi phai thém nhiéu dudng dé dam
bao do ruou. Néu khong co mot lugng acid tdi thiéu thi
ruou s& lat vi thiéu chua; quan trong hon, néu thiéu acid,
pH cao thi tap khuén phat trién manh, gay kho khin cho
hoat dong ctia nAm men. Nhung néu luong acid ny qua cao
cling khong tdt vi s& kho 1én men va ruou kho udng [9]. Nhu
vay, nguyén li¢u trai giac c6 gia tri pH phu hop cho viée 1én
men rugu vang, dong thoi can bo sung dudng dé tang gia tri
°Brix dat yéu cau.

Ham lugng dwong khir

Két qua phan tich ham luong duong khir ¢6 ¥ nghia
thdng ké & muc 5% (p<0,05) duoc biéu dién & bang 1. Qua
phén tich cho thiy, ham lugng dudng khir trong mau trai
gidc nam trong khoang tir 0,22+0,009 g/100 ml (KG3) dén
0,96+0,028 g/100 ml (CT4).

Bang 1. Két qua pH, °Brix va ham lugng dudng khir cda 53 miu
trai giac.

Ham lugng duwong khir

Tinh Miu pH °Brix (¢/100 ml)
BL1 328 5 0,261£0,008
BL2 323 4 0,260,005

Bac Liéu BL3 3,32 4 0,302hik+0,012
BL4 33 5 0,279£0,003
ST1 352 5 0,27 +0,011

Séc Tring ST2 339 7 0,41%fiK 10,006
ST3 338 4 0,260,005
ST4 3215 0,330k +0,014
TVI1 351 6 0,25£0,001

Tra Vinh TV2 325 5 0,250,005
TV3 3,14 4 0,250,003
TV4 3,01 4 0,260,014

TAP CHI
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BT1 3,36 6 0,26%+0,005
, BT2 3,41 6 0,251+0,003
Bén Tre
BT3 3,44 7 0,55+0,009
BT4 3,44 7 0,36¢fhik+0,014
CM1 3,27 5 0,302hK+0,005
CM2 3,56 6,5 0,34¢ehiki+0,048
Ca Mau
CM3 3,41 5 0,23%+0,043
CM4 3,55 5 0,424fehiikl+(), 049
VL1 4,08 4,5 0,234+0,001
VL2 4,16 5 0,251K+0,002
Vinh Long
VL3 4,71 8 0,56°¢+0,007
VL4 4,75 7,5 0,282K+0,008
TGl 3,35 6 0,27"K+0,01
. TG2 3,29 5 0,25%+0,011
Tién Giang
TG3 3,7 8 0,81%+0,052
TG4 3,7 6 0,26"+0,006
HG1 3,35 6 0,32&hK+0,007
HG2 3,21 6 0,24%+0,003
Hau Giang )
HG3 3,12 5 0,24%+0,001
HG4 3,35 4 0,30¢"k+0,001
CTl 3,72 8,5 0,554 +0,01
. CT2 3,6 6 0,459%fehik +0,004
Can Tho
CT3 3,78 6,5 0,63°4+0,013
CT4 4,71 10 0,96*+0,028
DTI 3,61 7 0,39¢fhik +0,029
. DT2 3,6 7 0,46%h£0,022
Dong Thap
DT3 3,77 8 0,49¢4e2+0,003
DT4 3,46 6 0,29¢hik+0,004
AGl1 4,07 4,07 0,504 0,022
AG2 4,18 4,18 0,39k +0,025
An Giang -
AG3 4,04 4,04 0,39¢f2hik 10,003
AG4 43 43 0,46%f 10,007
LAl 3,35 6,5 0,251+0,005
LA2 35 5,5 0,251+0,007
Long An
LA3 39 8,5 0,71%*+0,013
LA4 3,47 7 0,624+0,06
KG1 3,23 35 0,23+0,006
KG2 3,26 4 0,24%+0,001
Kién Giang KG3 3,1 4 0,22'+0,009
KG4 3,13 5 0,251+0,004
KG5 3,1 5 0,23%+0,01

Ghi cha: gia trj trong bang la gié tri trung binh ctia 3 1an I3p lai, cac ky tu
theo sau cac gia tri trong ciing mot cot khac nhau thi khac biét c6 y nghia
vé mat théng ké & mic 5% (p<0,05).
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Ham lwgng polyphenol (Total Phenolic Content - TPC)

Ham Iugng TPC cua dich trai giac ¢ cac dia diém thu
mau thudc cac tinh cia PBSCL dugc trinh bay ¢ (bang 2).
Ham lugng polyphenol dugc xac dinh theo phuong phap
Folin - Ciolcateau va két qua dugc xac dinh dya trén phuong
trinh duong chuan y = 0,0161x - 0,0845. Ham luong TPC
cua dich trai giac dat cao nhit & mau CM4 1a 1,54+0,45 mg
GAE/ml, thap nhat 1a mau VL2 v&i ham lugng 14 0,47+0,01
mg GAE/ml. Mau LA3 ¢ tinh Long An ¢6 ham luong cao
thtr hai (1,47+0,09 mg GAE/ml), tuy nhién cac mau con
lai thuc tinh nay 1a mau LA, LA2 va LA4 ¢6 ham luong
TPC lan luot 13 0,64+0,02; 0,78+0,01; 0,57+0,05 mg GAE/
ml, thip hon so v6i mau LA3 va khac biét c6 ¥ nghia vé
mit thong ké & mirc 5% (p<0,05). Ca Mau va Kién Giang
la hai vung nguyén li¢u ddi dao duoc Iwa chon dé san xuat
ruou vang trai giac, mau trai giic c6 ham lugng polyphenol
tong s6 tir 0,58+0,12 dén 1,54+0,45 mg GAE/ml. Nhu vy,
két qua phan tich cho thiy ham lugng TPC cua mau & Ca
Mau cao hon so v6i mau & Kién Giang, va Ca Mau ciing
1a tinh ¢6 mu trai giac cho ham lugng TPC cao nhét. So
sanh vo1 ham lugng TPC c6 trong nudce ép nho thuong mai
theo bao cao cua Burin [10], ham luong 1,117 dén 3,433
mg GAE/ml, cao hon so véi dich trai giac trong nghién ctru
nay. Nghién ctru vé ham lugng TPC cua dich trai gic cho
thiy c6 thay d6i khac nhau trong cac mau dugc ly trich theo
phuong phap khac nhau, cao nhit dbi v6i mau trai giac dugc
sdy lanh kho chiét xuat methanol 1a 45,1 mg GAE/g mau.
Mau dich tréi twoi pha lodng trong methanol (4,6 mg GAE/g
mau) cao hon so véi dich trai tuoi pha lodng trong nuée (2,9
mg GAE/ g mau) [3].

Kha nang khang oxy hoa vei DPPH (2,2 - Diphenyl -
1 - picrylhydrazyl)

Két qua khao sat vé kha ning khang oxy hoa ¢ dich
trich trai giac 1a 16,61+5,93 dén 82,86%1,08%. Mau LA3
¢6 ham luong polyphenol cao thtr hai va ¢6 phan trim tc
ché DPPH cao nhat (82,86%). Tuy nhién, mau HG3 c6 ham
luong polyphenol tong s6 (0,62+0,02 mg GAE/ml) thip hon
s0 v6i nhiéu mau khac duge khao sat nhung c6 kha ning e
ché cao 76,51% (bang 2), diéu nay cho thiy v6i nhitng mau
nay kha ning wc ché gbc ty do DPPH khéng ty 18 thudn véi
ham lugng TPC ma do thanh phan va ham lugng cac hop
chét khéac hién dién trong dich trai giac tao thanh. Theo Kkét
quéa da nghién ctru, phan trim e ché DPPH trong dich trai
gi4c twoi (61,47%) thap hon trong dich 14 twoi (62,92%) va
khac biét khong co ¥ nghia théng ké ¢ mirc 5% (p<0,05).
Phan trdim tc ché DPPH cua dich trai gidc sdy lanh kho
chiét xuat methanol (92,44%) cao nhét va thip nhat 1a dich
trai tuoi pha loang trong dung méi nude (42,22+0,40%) [3].

TAP CHI
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Bang 2. Ham lugng polyphenol va kha nang khang oxy héa cla

53 mAu trai giac.

Khoa hoc Ky thuat va Céng nghé n—

Tinh/ . . Hamluong
STT thanh phé Mau DPPH (% trc che) polyphenol
(mg GAE/ml)
BL1 42,97kimnopar 11 75 1,23%4+0,16
1 BL2 47, 74fhikimno 15 49 0,98%ehi +(,07
Bac Liéu BL3 G = 13 1,36%¢+0,03
BL4 42,7 ikimnopgr -5 89 0,67Kmmepa+(), 09
ST1 42 ,03ikimnopar 13 73 0,539+0,02
) Soc Trang ST2 80,26£1,20 1,26%¢+0,12
ST3 65,86 £3 9() 1,24%0<410,05
ST4 41,1 §ikimnopars 13 18 0, 74ikinmepa () 13
TV1 45,57hiikimnop 45 19 0,80¢hikimmo +(), 0]
3 Tra Vinh TV2 46,33¢hikimop 14 (0 0,86k +(),02
TV3 44,03iikimnopg 19 39 0,80¢hiikimno () 02
TV4 45,52hikimnop 4] 133 0,89"ehikim+(),03
BT1 55,2411 65 0,92¢fhik +0,05
4 Bén Tre BT2 48,81 °fg‘1‘ii‘f'"‘" +2,05 0,82g*f‘jk‘m“° 40,02
BT3 51,4]1dfehik £4 02 0,93¢tehik 10 03
BT4 70,0324 £3 09 1,19br+0,08
CM1 21,55%+2,57 0,907k +£0,03
5 Ca Mau CM2 39,7 5ikimnopars 16 ()7 1 ,07“‘“% 40,02
CM3 24,9695+2,18 0,93¢fehik 10,02
CM4 31,31 mnoparst £ 47 1,54+0,45
VLI 40),20ikmmopars £4. () 0,68knmora £ (02
6 i L VL2 49,1 9f'ﬁh‘jk' +3,88 0,47440,01
VL3 44,50 kimnopa 17 39 0,48140,004
VL4 64,71bdleh £7 94 0,911k £0,03
TG1 60,57bcdcfehi £2 18 0,75"ikimnopa ()1 ()
; N Cine TG2 513214327 0,78ekmom 10,1
TG3 66,1621+0,97 0,691knmepa 10 17
TG4 79,920 +4, 98 (),83¢hiikimno +() )9
HG1 76,902 +5,49 1,055t £(,09
. HiuGimg TC2 0785481 0,645mora £, 12
’ HG3 76,51 4,09 0,62'mnopa£(),02
HG4 27,54 £4 31 0,54°79+0,03
CT1 65,47 £4 92 0,75"ikimnopq 0 13
9 Cin Tho CT2 28,64‘?qu5‘i2,94 0,57“‘?"‘*#0,01
CT3 47,70ehikimno 1.8 377 0,942k +0,06
CT4 57,54cdefehii 12 7] 0,89k +(,05
DTI 40,20 kimnopars 1 67 0,82¢hikimno 1 03
" , DT2 33, 76K mnoparst £3 58 0,83¢hiikimno () (]
10 DongThip oy g pmnig 19 0,00%20,04
DT4 45,48hikimnop 11 5() 0,8 1 ghiikimno () (2
AGI1 29,41 mnoparst £3 85 0,907k +0,08
1 i Eise AG2 29,1 6‘?"”’5‘ +1,75 0,88gh‘jk‘f“ +0,02
AG3 43,78kimnopa 14, 19 0,99%fehi +0,10
AG4 38,24Kimnopars +3 8- 0,86¢kim +(),04
LAl 44,71 ikimnop £ 67 0,64Kmmopa +(), 02
" I/ LA2 53,54defehii 17 78 0,78ehikimnopq 10 (]
LA3 82,86°+1,08 1,47%+0,09
LA4 44,88ikimer () 86 0,57mr1£0,05
KG1 29,25m0parst 17 15 0,82¢hiikimnoL() ()5
KG2 23,39%+6,78 0,79¢hikimnop 10 03
e Kién Giang KG3 32,53Kimnoparst 4] 79 0,70iknmepa 10 03
KG4 16,61+5,93 0,58mnopa£(), 12
KG5 49,20°ehikim 110,90 1,005 +0,07

Ghi chu: gia tri trong bang la gia tri trung binh cla 3 1an I3p lai, cac ky tu
theo sau cac gia tri trong cing mot cot khac nhau thi khac biét c6 y nghia

vé mat théng ké & mic 5% ( p<0,05).
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Lén men dich trdi gidc va cdc chi tiéu phdn tich cua
rugu vang trdi gidac

Ca Mau va Kién Giang 13 hai dia phuong c6 nguon trai
giac ddi dao & ving PBSCL do c6 dién tich rimg rong 16n.
Hang nam, tai tinh Ca Mau va Kién Giang thu hai dugc
khoang 70-80 tan trai mdi mua, do d6 trong nghién ctru nay
sir dung ngudn nguyén lidu trai gidc cta tinh Ca Mau va
Kién Giang cho qua trinh 1én men rugu vang trai giac.

Chung nim men Saccharomyces cerevisiae HG1.3 [6]
duoc tuyén chon sur dung do c6 kha nang [én men tdt & nhiét
do 35°C; pH 4,5; °Brix 20; mat s6 sau khi ching vao dich
1én men 14 107 t& bao/ml va thoi gian 16n men 1a 6 ngay.

Céc chi tiéu phan tich rugu vang trai giac dugc 1én men
tor nguyén li€u trai gidc thu ¢ tinh Ca Mau va Kién Giang
duoc trinh bay trong bang 3.

Bang 3. Cac chi tiéu phan tich trudc va sau khi I1én men rugu
vang trai giac.

Neudn Duong Hamlwong  Polyphenol ~ DPPH
tri'l‘ L M i Brix kb ehanol  (mgGAE/  (hic

& @oom)  Covw) ) chf)
lhe  Debwighc 4% B LS 053400 49280
Mau Rutrigic 49 9 056 120 0614001 514206
TmhKin Dichtiigic 450 20 178 086005 5474293
Gang  Ruwwigic 47 1 02 122 060009 51347

Ghi cha: gia tri trong bang la gié tri trung binh ctia 3 1an Iap lai, cac ky tu
theo sau cac gia tri trong ciing mot cot khac nhau thi khac biét c6 y nghta
vé mat thong ké & miic 5% ( p<0,05).

Ham luong polyphenol trudc khi 1én men cua dich trai
giac ¢ tinh Ca Mau va Kién Giang lan luot 1a 0,53 va 0,66
mg GAE/ml, khéac biét khong c6 ¥ nghia théng ké & muc
5% (p<0,05) so véi san phadm ruou trai giac sau khi 1én men
(0,61 va 0,6 mg GAE/ml). San phim ruou vang trai gic
¢6 gia tri phan tram e ché DPPH lan luot 1a 57,3% (Kién
Giang) va 51,4% (Ca Mau) thay doi khong dang ké so voi
nguyén lidu ban dau 1a 54,7% (Kién Giang) va 44,9% (Ca
Mau), cho thdy kha ning oxy héa va ham lugng polyphenol
cua dich trai giac khong bi anh hudng bdi qua trinh 1én men
(hinh 2).

Ham lugng Polyphenol (mg GAE/ ml) Kha niing khang oxy hoa DPPH (% trc ché)

= Tinh Ca Mau
# Tinh Kién Giang = Tinh Ca Mau

= Tinh Kién Giang

Dich tréi o Dich tréi
gidc Rugu trdi gidc

Ruou tréi
gidc gidc

Hinh 2. Biéu d6 ham lugng polypnhenol va kha nang khang oxy
héa ctia dich trai giac truGe va sau Ién men rugu vang trai giac.
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Céc két qua phan tich cho thay nguyén lidu trai giac
c6 hoat tinh sinh hoc cao vdi ham lugng polyphenol 1a
0,47-1,54 mg GAE/ml va kha nang khang oxy hoa 1a 16,6-
82,86%. Két qua ctia qué trinh 1én men rugu vang tir nguyén
lidu trai giac ¢ tinh Ca Mau va Kién Giang str dung nim
men chiu nhiét Saccharomyces cerevisiae HG1.3 cho thay:
ham lugng polyphenol va kha nang khang oxy hoéa cta dich
trai giac trude va sau lén men khac biét khong y nghia o
mirc 5% (p<0,05), diéu nay gop phan cung cap thong tin la
cac hoat tinh cua trai giac khong bi anh hudng sau qua trinh
1én men, va trai giac 1a mot trong nhitng ngudn nguyén liéu
t6t cho san xudt ruou vang.
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QUY DINH VE BAI VIET DANG TAI TREN TAP CHi

Yéu cdu chung

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

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

Bai viét glii vé Toa soan dudi dang file mém va ban in; cé thé guii truc ti€p dén Tap chi (Phong 507,
s6 113 Tran Duy Hung, Cau Gidy, Ha Néi) hoac qua hom thu dién t0, dia chi: khcnvn@most.gov.vn.

Tén bai bao

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

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

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

Tom tit

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

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

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

Ddi tugng va phuong phap

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

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

Két qua

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

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

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

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

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

Kétluan

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

Cac yéu cau khac

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

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

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

PHAN LOAI LINH VUC KHOR HOC
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2.1.

1.Khoa hoc tu nhién
Toan hoc va théng ké
Khoa hoc may tinh va théng tin
Vat ly
Héa hoc
Khoa hoc trai dat
Khoa hoc sy song
Khoa hoc mai trudng
Khoa hoc nano
Khoa hoc tinh toan

0. Cac linh vuc khoa hoc tu nhién khac

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

. Cdng nghé sinh hoc cdng nghiép

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

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

3.Khoa hoc y - duge

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

Dugc hoc

. Céc linh vuc khac ctia Y - dugc hoc

4. Khoa hoc nong nghiép

. Tréng trot
. Chan nuoi
. Thay

Lam nghiép

. Thly san
. €bng nghé sinh hoc trong néng

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

. Tam ly hoc

Kinh té€ va kinh doanh
Khoa hoc gido duc

. Xahdi hoc

Phap luat
Khoa hoc chinh tri

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

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

. Triét hoc, dao dtic va tén giao

. Nghién ctiu vé khu vuc va quéc té

. C4c linh vuc khéac cla khoa hoc xa
hoéi va nhan van
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Gom nhém viin ban dua trén miu hiru ich dwgc danh trong phd bién.
Trin Thanh Trdm, V5 Dinh Bay

Nghién cttu ciu triic ciia mang dién cue polymer sir dung cho pin nhién
liéu bing phwong phap tin xa tia X géc nhé va siéu nhé.
Trin Duy Tép

Didu ché chét xic tic h¢ Fenton di thé La/Fe-Bentonite ing dung xik 1y
do6 congo trong nuéc.
Bui Vin Théng, Lé Thanh Chéu

Phén 1ap, tuyén chon vi khuén c6 kha ning phan giai phosphate khé
tan tir dat viing ré hia & tinh Hai Duong.
Nguyén Thu Huong, Tran Thj Thity Ha, Nguyén Vin Giang

Hién trang quén thé Khi mit dé (Macaca arctoides), Khi vang (Macaca
mulatta) va Khi méc (Macaca asamensis) & Khu béo tdn thién nhién
Xuén Lién, Thanh Hoa.

Nguyén Xuan Nghia, Nguyén Xuan Ping, Nguyén Vinh Thanh, Nguyén
Pinh Hai

X4y dung hé théng canh bdo sém li quét & viing nii, thir nghiém tai
huyén Thuian Chau, Son La.

Lai Tuén Anh, Nguyén Ngoc Thach, Pham Xuan Canh, Lé Nhur Nga, Vii
bing Cuong

Nguyén nhan suy tho4i giéng khoan khu vire c6 thanh tao bé roi viing
DPBSCL va giii phap phuc hdi ning cao hi¢u suét giéng khoan.
Luong Véan Thanh, Pham Vian Tung

Nghién ciru si dung PIN photodiode do phéng xa gamma lidu cao.
Nguyén Vin S§

Téng hop vt li¢u khung hitu co kim loai Zr-AzBDC va khio sat hoat
tinh xuc tic di¢n hoa cho phén img khir CO, trong dung dich nwéc.
L& Viét Hai, Nguyén Thi Tric Quyén, Cé Thanh Thién, Trdn Vin Min

Téng hop Fe,0, bing phwong phap sol-gel ing dung cho pin sit - khi.
Pham Thj Thuy Triéu, Bui Thi Hing

Phan 13p va tuyén chon céc chiing vi khuén axit lactic va vi khuén axit
acetic tham gia vao qua trinh 1én men hat ca cao.
V& Thi Thiy Hué, Tran Thi Quynh Diép, Nguyén Minh Quang

Khao sat ham lugng polyphenol va kha ning khing oxy héa cia dich
trai gidc (Cayratia trifolia) truée va sau 1én men sir dung nAm men chiu
nhiét Saccharomyces cerevisiae HG1.3.

Poan Thi Kiéu Tién, Huynh Thi Ngoc Mi, Nguyén Ptrc D6, Ha Thanh
Toan, Ng6é Thi Phuong Dung
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Text clustering using frequent weighted utility itemsets.
Thanh Tram Tran, Dinh Bay Vo

Study on the structures of polymer electrolyte membrane for fuel
cell applications using small and ultra-small angle X-ray scattering.
Duy Tap Tran

Preparation of La/Fe-Bentonite heterogenous Fenton catalysts for
removing congo red in aqueous media.
Van Thang Bui, Thanh Chau Le

Isolation, identification and characterisation of phosphate
solubilising bacteria from rice rhizosphere.

Thu Huong Nguyen, Thi Thuy Ha Tran, Van Giang Nguyen

Current status of Stump-tailed macaque (Macaca arctoides), Rhesus
macaque (Macaca mulatta) and Assamese macaque (Macaca
asamensis) in Xuan Lien Nature Reserve, Thanh Hoa province.
Xuan Nghia Nguyen, Xuan Dang Nguyen, Vinh Thanh Nguyen, Dinh
Hai Nguyen

Building an early warning system for flash flood in the mountainous
area, a case study in Thuan Chau district, Son La province.

Tuan Anh Lai, Ngoc Thach Nguyen, Xuan Canh Pham, Nhu Nga Le,
Dang Cuong Vu

The reasons for the deterioration of water wells in the
unconsolidated areas of the Mekong River Delta and the solutions
for restoring and improving the water wells.

Van Thanh Luong, Van Tung Pham

Study into using PIN photodiode for measurement of high dose
gamma radiation.
Van Sy Nguyen

Synthesis of Zr-AzBDC metal-organic framework and its
electrocatalytic activity for CO, reduction in water solution.

Viet Hai Le, Thi Truc Quyen Nguyen, Thanh Thien Co, Van Man Tran

Sol-gel synthesised Fe,O, applying for iron - air battery.
Thi Thuy Trieu Pham, Thi Hang Bui

Isolation and identification of lactic acid bacteria and acetic acid
bacteria for the process of cocoa bean fermentation.
Thi Thuy Hue Vo, Thi Quynh Diep Tran, Minh Quang Nguyen

Total polyphenol content and antioxidant capacity of Cayratia
trifolia (L) Domin berries before and after fermentation using
thermotolerant yeast Saccharomyces cerevisiae HG1.3.

Thi Kieu Tien Doan, Thi Ngoc Mi Huynh, Duc Do Nguyen, Thanh Toan
Ha, Thi Phuong Dung Ngo
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