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Phén ra gamma ndi tang béc hai tir trang thai hop phan
veé trang thai co' ban cia hat nhan '*Ta
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Tom tit:

Chuyén doi gamma ndi téng bac hai twong @ng voi phan ra ndi téng tir trang thai hop phén (nang lwong 6.062,93
keV) veé trang thdi co ban cia hat nhin '**Ta dwgc nghién ciru thong qua phan ing "*'Ta(n,y)'*Ta sir dung nguon
notron nhiét tir kénh ngang s6 3 ciia 10 phén @ng hat nhan Da Lat va hé pho ké trung phung gamma-gamma. Két
hop va so sanh véi cac so li¢u hién c6 trong thu vién s0 li¢u hat nhén (ENSDF), cac tac gia da xac dinh duec thir
tu chuyen doi ciia 20 cip gamma ndi tang, tir do xay dung so do mirc riéng phan twong ung cho 182Ta, Trong s0 cac
chuyen doi gamma va mire kich thich, xdc dinh duge 17 chuyen doi so cap, 1 thir cap va 20 mire kich thich trung
gian. Két qua nay hoan toan phu hop véi cic s6 liéu hién c6 trong ENSDF. Nhu viy, cic mire va chuyén doi gamma
con lai (3 chuyén doi so cAp va 19 thir cip) dwoc xéc dinh 1a cac dir liéu méi. Dai spin kha di (2, 3, 4) h ciing dwoc

gan cho cic murc kich thich trung gian duwgc xidc dinh trong nghién ctru nay.

Tir khéa: hat nhan *2Ta, phén ing (n,y), phdn rd gamma ndi ting béc hai, so' d6 mirc hat nhan.

Chi s6 phén loai: 1.3

1. Tong guan

Mot trong cac thong tin quan trong khi nghién ciru cau
trac hat nhan 13 so d6 muc hat nhan. So d6 nay khong chi
1a co s dé danh gid, kiém chimg nhiéu mo hinh Iy thuyét
Ve céu trac hat nhén (tiéu biéu 1a mau 16p), ma con la thong
s6 dau va0 quan trong trong tinh toan toc do cua cac phan
ung tong hop hat nhan xay ra trong mdi trudong thién van
sir dung 1y thuyét W. Hauser va cs (1952) [1]. Gia tri tc
d6 phan tmg nay c6 vai tro didc biét quan trong ddi véi cac
nghién ctru vé sy hinh thanh, phat trién va lui tan cua cac
ngdi sao trong vii try [2]. So 6 muc hat nhan bao gdm sy
sap xép theo ning lugng cua cic muc kich thich hat nhan;
cac ddc trung luong tir cia cac muc kich thich do nhu spin
va do chin 1é; cuong do ciia cac chuyén doi gamma khi hat
nhan chuyén tir trang thai kich thich c6 niang lugng cao vé
cc trang thai c6 nang luong thip hon. Boi vi su phic tap va
da dang vé thong tin, viéc xac dinh so d6 mirc hat nhan gap
nhiéu kho khan do khong co thi nghiém nao c6 thé cung cap
toan bo cac thong tin can thiét dé thiét 1ap so dd nay day du.
Trong thuc té, cac nha khoa hoc can phai tién hanh nhiéu
thi nghiém, st dung céc loai phan ng va cac kénh phan ra,
cling nhu tmg dung nhiéu k¥ thuat do khac nhau dé c6 thé
thu thap duoc diy du thong tin can thiét cho viéc xdy dung
so dd murc hat nhan [3].

Hat nhan 'Ta nam trong chudi tong hop hat nhan

“Tac gia lién hé: Email: ngocanh8999@gmail.com
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(nucleosynthesis) theo tién trinh s (s-process, tién trinh
hinh tong hop nguyén t6 thong qua phan tng bat notron
chém) trong ving Ta-W, do d6 c6 vai tro quan trong trong
nhiéu nghién ctru thién van [4]. Mot trong s6 cac thong tin
quan trong ctia '¥2Ta can thiét cho cac tinh toan tong hop hat
nhén theo tién trinh s 1a so d6 mirc hat nhan. Chinh vi vay,
so dd muc cia '®Ta da duoc nghién ctru thong qua nhiéu
thi nghiém khac nhau va dugc tong hop tai ENSDF [5, 6].
Tuy nhién, hién nay so d6 muc hat nhan cuia '¥2Ta van con
chwa day du. Cuy thé, nhiéu muc kich thich mic du da dugc
phat hién nhung chua xac dinh dugc spin hoac dai spin kha
di, ciing nhu nhidu chuyén doi gamma kha di theo céc tién
doan sir dung quy tic dich chuyén dién tir [7] van chwa dugc
phat hién.

Trong nghién ctru nay, chung toi sir dung hé pho ké trang
phung gamma-gamma dé nghién ctru cac chuyén doi ndi
tang tir trang thai hop phan (ning luong bing 6.062,92 keV)
vé trang thai co ban cta hat nhan '$2Ta, tir d6 x4c dinh ning
lwong va dai spin kha di cua mot s6 murc kich thich trong
so @6 muc '$Ta. Phuong phép trung phing gamma-gamma
[8] ¢6 wu diém vé kha ning loai bo nén phong Compton
cao, cling nhu kha nang phat hién rat t6t cac cap chuyén doi
gamma c6 tuong quan vé mat thoi gian. Diéu ndy mo ra co
hoi phat hién mot s6 chuyén doi gamma m¢i ma cac nghién
ctru khdc chua ghi nhén dugc, gop phan bé sung vao b sb
lidu vé so d6 mirc hat nhan '®2Ta trong ENSDF.
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Abstract:

Two-step gamma transitions corresponding to the decays
from the compound state (6,062.93 keV) to the ground state
of ®Ta nucleus have been investigated via a ®'Ta(n,y)'®*Ta
reaction using the thermal neutron beam from the No.3
neutron channel of the Dalat Nuclear Research Reactor and a
gamma-gamma coincidence spectrometer. By comparing with
data extracted from the Evaluated Nuclear Structure Data File
(ENSDF) library, the authors have determined the order of
20 pairs of gamma cascade transitions, and then constructed
a corresponding partial nuclear level scheme of 'Ta. Based
on the detected gamma transitions and levels, 17 primary
transitions, 1 secondary transition, and 20 intermediate levels
are found to be the same as those in the ENSDF. The remaining
3 primary transitions and 19 secondary transitions are, thus,
considered as the new data. In addition, a tentative spin range
of (2, 3, 4) h. has been assigned to all the intermediate levels
detected within the present work.

Keywords: nuclear level scheme, nuclear '*’Ta, (n,y) reaction,
two-step gamma cascade decay.

Classification number: 1.3

|
2. Thi nghiém va phuong phap xi Iy so liéu

Trong nghién clru nay, hat nhan '*Ta ¢ trang thai hop
phan duoc tao ra tir phan ing '#'Ta(n,y)'®*Ta gy boi chim
notron nhiét trén kénh ngang s6 3 ctia 10 phan tng hat nhan
Pa Lat. Thong tin chi tiét vé cach bé tri thi nghiém ciing nhu
thong s dic trung ctia dong notron dugc trinh bay trong tai
lidu tham khao [9]. Bia mau '8'Ta ¢6 khéi lugng x4p xi 1,5
g. Tong thoi gian do hiéu dung 1a 690 gio.

Sau khi hat nhan '®*Ta dugc hinh thanh & trang thai hop
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phan, n6 ludn c6 xu hudng tré vé cac trang thai co ban
(trang thai bén viing nhét) thong qua cac phén rd gamma
truc tiép (xudng trang thai co ban) hodc thir cap (xuong cac
trang thai cé nang luong thap hon roi tir do tro ve trang thai
co ban, goi 1a cac chuyén doi gamma ndi tang bac 2 hodc
da bac) (hinh 1). Phuong phap trung phing gamma-gamma
[8] cho pheép chi ghi nhén cac cap chuyén doi noi tang bac
hai (cac cap ndi tang bac hai nim trong cac ndi tang da bac
cling van dugc ghi nhan). Tuy nhién, c6 thé d& dang phan
biét cac ndi tang bac hai twong tmg vdi qué trinh phén ra
gamma tir trang thai hop phan vé trang thai co ban véi cac
ndi tﬁng béac hai khac béng diéu kién vé téng nang lugng cua
hai chuyén doi. Cu thé, v4i hat nhan '*2Ta, cac ndi tang bac
hai dugc quan tim s& c6 tong nang lwong cua hai tia gamma
ba‘“mg 6.062,939 keV, trong d6 6.062,93 keV la nang lugng
kich thich cua trang thai hop phan va 9 keV 1a d6 nhoe ning
lwong cta hé pho ké tai nang luong nay.

Chuyén doi néi tang bac 2

Trang thai hgp phan

Chuyén doi truc tiép

Cac mure kich thich
trung gian

Trang thai co ban

Chuyén doi ndi tang da bac (s8 bac >2)

Hinh 1. Minh hoa cac qua trinh chuy?an doi gamma trwee tiép, chuyén
doi noi tang béc 2 va chuyén doi néi tang da bac tir trang thai hop
phan xuong trang thai co ban ctia hat nhan kich thich.

Ph6 phan ri gamma ndi ting bac hai tir trang thai hop
phan 6.062,93 keV vé trang thai co ban cua hat nhan '®Ta
dugc trinh bay ¢ hinh 2. Cac cip chuyén doi ndi ting s&
xuét hién trong ph6 ni tang bac hai dudi dang cac cip dinh
dbi xtmg qua tam phd. Vi tri va dién tich cua cac dinh ty 16
tuong Ung voi ning luong va cuong do cua cac chuyén doi
ndi tang.

90 T T T

70 B
60 g
50 - B

o 40 m
30 E

20 | b

10 | —

10 L L L L L
1.000 2.000 3.000 4.000 5.000 6.000

Nang lugng (keV)

Hinh 2. Phé phan ra gamma néi ting bac hai trang thai hop phan
6.062,93 keV ve trang thai co’ ban cta hat nhan "#2Ta.



Dé thuan tién cho viéc phan tich phé chl'mg to1 quy udc
cac chuyén doi tir trang thai horp phén vé muc kich thich
trung glan (c4c chuyén doi so cip) dugc ky hleu la E, va
céc chuyén doi tir muc kich thich trung gian vé trang thal
co ban (cac chuyén doi thir cdp) dwoc ky hiéu 1a £ .- Thuc
te, phuong phép trung phung gamma-gamma cho phép xac
dinh cac cip chuyén doi ndi ting nhung khong cho biét
chuyén doi nao trong cip 1a chuyén doi so cép Trong thi
nghi¢m nay, chiing t61 xac dinh chuyén doi so cip ciia mot
cip chuyén doi gamma ndi tang dya trén thong tin bo sung
tir ENSDF. Cu thé, mdi cip chuyén doi ndi tang chi c6 hai
cach sép xép thu tu, theo do, cach sép xép ¢6 muc kich thich
trung gian thu dugc phu hop véi cac di liéu dang c6 trong
ENSDF duoc cho 1a cach sép xép diing. Cac ciap chuyén doi
nbi ting ma ca hai cach sap xép déu khong phu hop véi s6
lidu di co trong ENSDF s& dugc xép vao cac trudng hop ma
thi tu ctia chuyén doi ndi ting 1a khong xac dinh.

Dbi véi spin cua cac muc kich thich, spin cua murc kich
thich trung gian dugc xac dinh dua trén quy tic dich chuyén
dién tir [7], v6i gia thiét cac chuyén doi gamma thu duoc
trong thi nghiém déu Ia chuyén doi ludng cyc [10, 11]. Theo
quy tic dich chuyén dién tir, dai spin kha di cia mot mirc
kich thich trung gian s€ dugc xac dinh dua theo hé thurc sau:

= [max(]i -LJ)f— 1),min(]i +1,Jf+ 1)]

trong do: J, = [3, 4] h 1a spin cua trang thai hop phan va

J.= 3 h la spin cua trang thai co bdn cua hat nhan '*°Ta.

Nhu vay, dua theo h¢ thire trén, dai spin kha di ciia cac muc

kich thich trung gian phat hién trong nghién cttu nay s€ 1a
= /2, 3,4] h.

3. Két qua va ban luan
3.1. Két qua

Trong nghién ctru nay, chung t6i da xac dinh dugc 39 cap
chuyén doi ndi tang bac hai twong img véi phan rd gamma
nbi ting tir trang thai hop phan 6.062,93 keV vé trang thai
co ban cua hat nhan 'Ta. Trong s cac cip chuyén doi ndi
tang, xac dinh dugc 20 cip co thé xac dinh dugc thu ty
(bang 1) va 19 cap khong xac dinh dugc thir tu (bang 2).
Théng tin ctia 20 cip chuyén doi néi tang thyc nghiém voi
thir ty da dugc xac dinh cho phép xdy dung so d6 mirc thyc
nghiém riéng phan tuong tmg voi phan ri gamma ndi ting
béc hai tir trang thai hop phan vé trang thai co ban cta hat
nhéan '%Ta.

So sanh so do mirc riéng ph?m thuc nghiém thu dugc tu
nghién ctru nay véi cac s6 liéu hién c6 trong ENSDF, ching
t6i dd ghi nhan dwoc 3 chuyén doi so cip va 19 chuyén doi
thir cap chua c6 trong ENSDF. Céc s liéu néu trén dugc in
dam trong bang 1.
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Bang 1. So' dé mirc riéng phan thwc nghiém twong (ng v&i chuyén
d&i nbi tng tir trang thai hop phan 6.062,93 keV vé trang thai co’ ban
cua hat nhan "*2Ta.

E, AE, E,  AE, I AL E_ AE JJ (ENSDF)
(heV)  (keV) (keV) (V) - - (V) (V) (B) (W)
55159 10 5471 10 74 16 ST 14 234 3
5335 12 95 12 60 14 7195 17 2,34 3
51529 07 9097 13 73 27 9097 15 2,34 5
51035 12 9594 12 34 12 9594 18 23,4 4
50064 06 10565 06 183 26 10565 08 23,4 3,4
49804 08 10826 09 95 18 10826 12 23,4 34
47932 05 12696 05 467 40 12696 07 2,34 34
47432 11 13197 1199 21 13197 16 23,4 34
46747 14 13880 13 119 20 13880 19 2,34 3.4
46180 05 1449 05 403 37 14449 07 2,34 34
45012 13 14719 13 90 21 14719 18 23,4 34
45648 09 14981 08 226 31 14981 12 2,34 3.4
45343 11 1587 11 16 20 15287 15 2,34 34
44832 08 15793 07 197 28 1593 10 2,34 -
44791 11 15834 10 88 21 15834 15 2,34 34
44585 07 16044 07 168 22 L6044 09 2,34 34
43159 04 1470 04 1000 60 17470 05 23,4 3,4
42197 05 1877 10 92 22 1877 11 2,34 -
41380 06 19246 07 223 30 19246 09 2,34 -
39816 12 20813 12 139 25 20813 17 2,34 -

E, E,vaE_lan luot la nang lwong cta chuyén doi so cép, thir thir cép va mire
kich thich trung gian (keV); AE,, AE, va AE,, 1&n luot 14 sai s6 cla cac nang lwong
chuyén doi so cép, thi thiv cip va muic k|ch thich trung gian (keV); | va Al_ Ian
Iwot la cwdng do twong dbi va sai s6 cwdng do twong déi ctia chuyén dO’I ni tang
béac hai; J_ la spin kha di clia cac murc kich thich trung gian (#); J (ENSDF) la
spin clia cac mirc kich thich trung gian (k) da c6 trong ENSDF. Céc sb liéu dwoc
in dam la cac s liéu méi (chua c6 trong ENSDF [5, 6]).

Bang 2. Cwong dé twong déi cua cac cip chuyén doi ndi tang chwa
xéc dinh dwegc thi tw chuyén doi.

E, AE, E, AE, I AL
(keV) (keV) (keV) (keV) o >

5.150,7 14 9122 15 6,8 27
47572 07 13057 07 24 27
4.582,6 10 14804 12 142 28
45786 10 1.484,6 15 152 29
42915 038 17714 03 173 29
42806 03 1.782,4 03 86,6 6,0
42753 10 1.786,8 07 358 42
42699 07 1.793,0 07 199 31
42260 09 18433 08 93 22
41524 11 19102 09 17,0 25
41117 08 19512 09 90 20
4.106,2 09 1.956,8 09 938 20
40010 08 20620 09 156 26
3976 18 2.086,7 18 99 22
38134 09 22495 09 155 27
37960 11 22669 12 10,6 20
37715 1l 22855 12 8,7 22
37717 14 2291 14 8,6 26
37669 09 22961 08 189 35

Ngoai ra, dai spin kha di ctia cdc muc kich thich tuong
ung xac dinh dugc trong thi nghi¢ém nay cling dugc trinh
bay & bang 1. Mit khéac, cuong do tuong dbi cua cac cap
chuyén doi néi tang phat hién dugc cung cip ¢ bang 1 va 2.
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Céc thao lun sau day s& tiép tuc lam & hon ¥ nghia cta céc két qua
thu dugc trong nghién ctiu nay.

3.2. Ban lugn

Tir bang 1 ¢6 thé thiy, phan 16n cac chuyén doi so cp duoc phat
hién trong thi nghiém do phan rd gamma ni ting bac hai bang h¢ phd
ké tring phuing gamma- gamma da dugc ghi nhén boi cdc thi nghiém
st dung phan tng (n,y) va pho ké gamma truyén thong [12-14]. Trong
khi d6, phan 1on cac chuyén doi thir cdp do duogc trong thi nghiém
ndy déu chua timg duoc ghi nhan boi cac thuc nghiém trude day. Két
qua nay thé hién rd wu diém vuot troi cia phuong phap tring phiing
gamma-gamma trong viée loc lya cic chuyén doi c6 twong quan vé
mgt thoi gian. De thay rang, s luong céc tia gamma co ning luong
thap nhidu hon rat nhidu cac tia gamma c6 nang lugng cao. Do vay,
kha nang phat hién cc tia gamma néng luong cao trong phd gamma
ghi boi cac hé pho ké gamma truyen thong tot hon kha nang phat hién
cdc tia gamma ndng lugng thap Mot trong sb cac nguyén nhan duoc
xéc dinh 1a do hién tuong chong chap dinh trong ving nang lugng
cao cua pho gamma truyén thong it xay ra. Trong khi do, & ving néng
luong thap ctia pho gamma truyén thong, hién tuong chdng chap xay ra
nhleu hon dang ké do s lugng tia gamma dong g0p vao vung phd nay
la rat 16n. Khong nhing véy, ving nang luong thdp ctia phd gamma
truyén thong con bi anh hudng déng ké boi nén phong Compton gy
bdi cac tia gamma nang luong cao. Phuong phap trung phung gamma-
gamma cho phép ghi nhan dugc cac pho noi ting bac hai chi chira cac
tia gamma tuong (mg véi cac phan ra ndi tang bac hai tir trang thai hop
phan 6.062,93 keV vé trang thai co ban ciia hat nhan '2Ta (hinh 2).
Chinh vi véy, viéc str dung phuong phap trung phing gamma-gamma
da gop phin giam dang ké sO lugng cac tia gamma khong mong
muon dong gop vao phd cing nhu loai bo anh huorng cua nén phong
Compton. Ngoai ra, sy chong chap dinh ciing dwgc giam bot, nhd d6
cai thién dang ké kha nang phat hién céc tia gamma c6 nang lugng va
cudng do thap trong phuong phap tring phung gamma-gamma, déc
biét 1a khi so sanh v6i phuong phap phan tich phd gamma truyén thong.

Dii spin kha di ctia cac muc kich thich trung gian ghi nhén trong
nghién nay duoc so sanh véi cac gié tri trich xut tir ENSDF & bang 1
cho théy su phu hop rat cao. Chi c6 duy nhat mot trudng hop 1a mirc
kich thich c6 nang lugng 909,7 keV ¢6 dai spin kha di khong phu hop
voi gia tri spin trich xuat tr ENSDF. Dic biét, chung t6i lan dau tién
da xéac dinh dugc dai spin khd di (2, 3, 4) # cho 4 muc kich thich trung
gian c6 nang lugng 1.579,3, 1837,7, 1.924,6 va 2.081,3 keV. Cac miic
kich thich nay hién chua c6 thong tin vé gi4 tri spin trong ENSDF.

Két qua bang 1 va 2 ciing cung cap cuong do twong doi cua cac
cip chuyén doi ni tang bac hai twong tmg voi phan ri gamma ndi
ting tir trang thai hop phan 6.062,93 keV vé trang thai co ban cua hat
nhan 'Ta. Thong tin vé cuong do chuyén doi ndi tang co thé duoc
su dung dé danh gid mat d6 mirc va ham lyc buc xa cta '*Ta béng
céch st dung cac chuong trinh mé phong phén ra gamma ndi ting nhu
DICEBOX [15] va RAINIER [16]. Py la cac van dé ma ching toi da
va dang thuc hién, két qua thu duoc s& duoc trinh bay trong cac cong
trinh nghién cu tiép theo.

4. Két luan

Trong cong trinh nghién clru nay, ching t6i da xac dinh dugc
céc phan rd gamma ndi tAng bac hai tir trang théi hop phan 6.062,93
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keV vé trang thai co ban cia hat nhan 'Ta thong qua phan tng
"*'Ta(n,y)"**Ta st dung chum notron nhiét cua 16 phan tng hat nhan
Da Lat va h¢ pho ké trung phung gamma-gamma. Chung t61 dé xac
dinh dugc tht tw chuyén doi ciia 20 cip chuyen doi gamma nbi tang,
tlr d6 xay dyng dugc so 6 mirc riéng phan cua hat nhén "Ta. Trong
56 20 cap chuyén roi gamma nay, c6 17 chuyén doi so cdp, 1 thi cap
va 20 muc kich thich trung gian, diéu nay hoan toan phi hop véi cac
s6 liéu trong ENSDF. 3 chuyén doi so cap va 19 thir cip con lai chua
co trong ENSDF, do d6 dugc xac dinh 1a cac dir liéu méi. Ngoai ra,
chiing toi ciing lan dau xac dinh dwoc dai spin kha di (2, 3, 4) h cua
4 mirc kich thich trung gian c6 nang luong 1.579,3, 1.837,7, 1.924,6
va 2.081,3 keV ma chua dugc ghi nhan trong ENSDF. Cac két qua
nghién clru nay cd ¥ nghia quan trong trong viéc hoan thién dan so do
mitc cia hat nhan '®Ta, tir 6 gdp phan vao céc nghién ciru vé mat do
mirc, ham luc bic xa ciing nhu nhimg van dé lién quan t6i qué trinh
hinh thanh cac dong vi Tantalum trong vl try.

Nghién ctru dugc thyc hién dudi sy tai tro cua Bo Khoa hoc va
Cong nghé thong qua dé tai “Nghién ciru thyc nghiém va 1y thuyét
mat d mae, ham lyc bitc xa clia mot s hat nhan kich thich” (ma sb
DTPLCN.02/19) thudc Chuong trinh Phét trién vt Iy dén nim 2020
va P tai cap qudc gia ma s6 KC.05.18/16-20. Nhom tic gia xin tran
trong cam on.
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Xéc dinh ham lwong Piperin trong ho tiéu & tinh Kon Tum
bang phwong phap quang pho hap thu phan tir UV-Vis
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Tom tit:

Piperin 1a alkaloid quan trong nhit trong hé tidu, c6 y nghia gop phan quyet dinh gia tri sédn pham ciia hat ho tiéu.
Trong nghién citu nay, ham lweng Piperin dugc chiét bang phwong phap chiét Soxhlet trong 3,5 gio’ va dinh lugng
bing cich do miu & budc séng 343 nm trén thiét bi may quang pho héap thu phéan tir UV-Vis. Két qua sau khi khao
sat cho d9 Lip lai ciia mAu hat tiéu xanh va den lan lwot 1a tir 1,76 dén 2,07% va 3,79 dén 4,85%, dd tai 1ap trong
phong thi nghiém tir 2,00 dén 2,24% doi voi tiéu xanh va 3,81 dén 5,48% doi véi tidu den, hi¢u suat thu hoi dat 87,2-
91,4% doi voi tieu xanh va 84,4-89,2% doi voi tieu den. Két qua ham lrgng Piperin trong miu hat tiéu xanh thu
thap dwgc phén bo tir 5,23 dén 10,2% va tiéu den 12 tir 0,77 dén 5,31%.

Tir khéa: hat tiéu den, hat tiéu xanh, Kon Tum, Piperin, quang phd hip thu phn tir, Soxhlet.

Chi s6 phén loai: 1.4

1. Mé dau

Piperin 14 alkaloid quan trong nhét dugc tim thdy trong
hat tiéu den (Piper nigrum), tiéu tring, tiéu dai (Piper
longum) thudc ho HO tiéu. Nam 1819, Hans Christian
@rsted co 1ap Piperin tir hat tiéu den xay va nhan thiy vi cay
ctia hd tiéu 1a do Piperin. Hd tiéu dugc st dung phd bién
trong doi song con ngudi, khong chi dé 1am gia vi cho thyuc
pham ma con dung cho cac loai thude. H tiéu da duoc st
dung trong diéu tri cac loai bénh nhu diy hoi, kho tiéu, da
day, ta va tiéu chay [1].

Ngay nay, ¢6 nhiéu nghién ctru dang tap trung vao duoc
tinh cua Piperin nhu: gidm thiét hai cho DNA gay ra béi cac
chat gdy ung thu trong t& bao soma va t& bao mam; chéng
lai benzo (a) pyrene sinh ra ung thu phdi bang cach bao
vé nong do glycoprotein trong huyét thanh va mé ¢ chuot
bach tang Thuy ST; ¢6 hiéu qua d6i v6i bénh ung thu tuyén
tién liét; bao vé chong lai ham luong chat béo cao gay ra
stress 6xy hoa ddi véi té bao. Vi vdy, cac nghién ciru gan
day da tap trung nhiéu hon vao cong thic cua Piperin dang
hat nano ¢ thé hoa tan trong nudc, st dung cho diéu tri
cac bénh khac nhau [2]. Cong thic cAu tao cia Piperin 1a
C,,H ,NO, duoc mo ta ¢ hinh 1.

Gébc amid

Hinh 1. Céng thirc cAu tao cta Piperin [3].

“Tac gia lién hé: Email: kimphung274@gmail.com
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Tai Viét Nam, Piperin dugc ung dung trong céc thuc pham
chire nang két hop cung véi curcumin dé gitip hd tro diéu tri
bénh nhu ung thu, viém gan va ldo hdéa. Ngoai ra, Piperin con
dwoc nghién ctru thém nhiéu vai tro va gia tri khac trong y
hoc nhu: ting kha niang hép thu chat dinh dudng thong qua
co ché kich thich su dich chuyén cua cdc amino axit trong
thanh rudt va han ché cac enzyme, tao diéu kién dé co thé
chuyén hoa cac hop chét dinh dudng, chdng trim cam ty
nhién, chdng 6xy hoa, ting kha ning hip thu cta curcumin,
chéng lai chimg biéng an nho sy kich thich khiru giac, hd trg
tiéu hoa bang cach lam ting cam giac thém in, gitp d6t chay
nhiéu calo, chira viém khop nho dic tinh khang viém... Tuy
nhién, viéc sir dung Piperin & liéu cao s& lam ting huyét ap, té
liét ho hap va mot sé day than kinh [3].

Ham luong Piperin la yeu t6 co y nghia quan trong gop
phan quyét dinh gia tri san phdm ctia ho tiéu. Tiéu chuan Viét
Nam TCVN 7036:2008 quy dinh ky thuat cho hat tiéu den,
bao gom ca hat tiéu den so ché va da ché bién. Trong tiéu
chudn nay yéu cau hat tiéu den phai c6 ham luong Piperin
khong dugce nhd hon 4%. Vi vay, dé biét duoc san pham hd
tidu co dat yéu cau vé mat ki thuat dé dén tay ngudi tiéu ding
cing nhu xuét khdu thi viéc d4nh gia ham luong Piperin trong
hé tiéu 1a viéc 1am can thiét.

Dén nay, c6 nhiéu phuong phap khic nhau dé phan tich
dinh lugng Piperin trong ho tiéu nhu: HPTLC [4, 5], quang
phd hip thy phéan tir UV-Vis [6, 7], GC-FID [8] va HPLC [9,
10]. Trong cac phuong phap phén tich néu trén, quang phd
hap thy phan tir UV-Vis dugc xem 1 phuong phap phén tich
don gian, gi4 thanh thip nhung c6 do chinh xac cao va dugc
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Abstract:

Piperine is the most major alkaloid in pepper. It plays
an important role in determining the value of pepper.
Piperine content was extracted by the Soxhlet extraction
method for 3.5 hours and measured at 343 nm by an
UV-Vis molecular absorption spectrophotometer. After
surveying, the repeatability of green and black pepper
samples was from 1.76 to 2.07% and from 3.79 to 4.85%,
respectively, and the laboratory’s reproducibility was
from 2.0 to 2.24% for green pepper and from 3.81 to
5.48% for black pepper, the recovery was from 87.2
to 91.4% for green pepper and from 84.4 to 89.2% for
black pepper. Results showed that the Piperine content
in green pepper samples was from 5.23 to 10.2% and
0.77 to 5.31% for black peper.

Keywords: black pepper, green pepper, Kon Tum
province, molecular absorption spectrophotometer,
Piperine, Soxhlet.

Classification number: 1.4

str dung pho bién ¢ Viét Nam. Tuy nhién, trong tiéu chuén nay
chi dé cap phuong phap phén tich ham lugng Piperin cho nén
hd tiéu thanh pham, chir khong d& cap téi nén ho tiéu tuoi. Vi
vdy, trong nghién ciru ndy, ching t6i tién hanh danh gia lai
phuong phap quang phd hip thy phan tir UV-Vis theo TCVN
9683:2013 dé str dung trén ca 2 nén mau hat tiéu xanh va den.
Cac mau hat tiéu xanh va den duogc léy tai mot s6 dia phuong
thudc tinh Kon Tum, déy ciing 1a mot trong nhimg tinh trong
nhiéu hé tiéu & Viét Nam.

2. Vat liéu va phuong phap nghién ciu
2.1. Vit liéu nghién ciru

Quy trinh va dia diém ldy mau ho tiéu: 100 mau hat tiéu
xanh va 10 mau hat tiéu den da duoc thu thap tir cic vuon tréng
hd tiéu ciia 10 ho dén tai 5 xd va 1 thi tran thudc 3 huyén cia
tinh Kon Tum véo thang 1/2021 (mdi ho dan 1y 10 mau tiéu
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xanh va 1 mau tiéu den tai cac vuon hd tiéu da tr@)ng duogc 4-10
nam, theo md hinh canh tac truyén thong). Trong do, 2 ho dan
thudc xa Ha Mon, huyén Dik Ha, 3 ho dan thudc huyén Piak
T6 (2 hd dan ¢ xa Dién Binh, 1 hg dan ¢ xa Tan Canh) va 5 ho
dan & huyén Ngoc Hoi (2 ho dan & xa Dk Nong, 2 ho dan xa
Bo'Y, 1 ho dan ¢ thi tran Plei Can) (hinh 2).

Hinh 2. Mé ta vi tri lay mau hé tiéu & tinh Kon Tum.

Quy trinh xit Iy mdu: cic mau sau khi thu dwoc tir thyc dia
dwoc xtr 1y theo quy trinh k¥ thuat chuan trong phan tich miu
hd tiéu bang cach nghién min dén c& hat khoang 1 mm rdi trén
déu. Pau tién, iy mot lvong mau nho khoang 10 g cho vao
thiét bi nghién rdi loai bo phan mau nay. Sau do, 1dy mot luong
mau khoang 100 g cho vao thiét bi, nghién nhanh dé tranh thiét
bi b1 néng qua s¢ gay anh huong dén miu can phan tich. Ray
mau di dugc nghién min qua rdy 1 mm. Tron ky mau sao cho
tranh bi phan 16p. Chuyén toan bo mau d rdy vao tii bao quan
mau da dugc lam kho trude. Luu y ddi voi hat tiéu xanh thi khi
xay phai bo thém da kho dé tranh tinh trang mau ho tiéu khi
xay bi chay nudc. Mau sau khi dugc nghién s& dugc chiét mau
va do theo quy trinh phan tich mau hé tiéu dugc mé ta & hinh 3.

Méu nghién dén ¢5 |
hat I mm

Liy 10 ml ddA
chuyén vao binh dinh
mtc 50 ml, dinh mic

Can 0,1 g mau cho
vao binh cau day tron

Cho 200 ml Etanol +
hat chong trao

l

N 4 N

pé ngudi, loc dung

dich chiét vio binh Lép vao h¢ chiét

toi vach bang etanol d— dinh ml,'m 2,50 ml, - S,O xhiet
e dinh muc t6i vach Chiét 3,5 gio
Do ¢ bude song 343 bang etanol (ddA)
nm
N J @@

Hinh 3. Quy trinh phan tich mau [11].
2.2. Phuwong phap nghién cvu

Xac dinh khoang tuyén tinh: chuan bj cac diém chudn
co n6ng do Piperin 0, 1,0, 2,0, 4,0, 8,0, 10,0, 20,0 va 30,0
ppm. Po cac diém chuin & bude song 343 nm bang may do
quang ph6 UV-Vis, ding etanol lam chét 1ong so sanh. Chon
khoang tuyén tinh c6 hé sb twong quan R2>0,99.



Xdc dinh thoi gian chiét mau: thoi gian chiét ciing 1a mot
yéu t6 quan trong trong qua trinh chiét. T6i wu héa thoi gian
chiét dé cho hiéu suit chiét cao va 6n dinh. Chinh vi vay,
nghién ciru da khao sat yéu t6 nay va cac diém thyuc nghiém
dugc lya chon 1a 1,5, 2,0, 2,5, 3,0, 3,5 va 4,0 gio. Cac diém
khao sat dugc thuc hién trén mau hat tiéu xanh va den.

Xdc dinh dé Idp lgi: tién hanh phan tich 1ap 10 miu hat
tiéu xanh va den cung mét néng d6. Thuc hién ¢ 3 néng do
mau hat tiéu xanh va den khac nhau, tinh toan do lap lai
(RSD,, %) theo cong thirc sau:

iz, (—x)?
n-1

Si=

ST
RSD, = F X 100%

trong do: S: do léch chuin (mg N/I); n: s6 lan mot kiém
nghiém Vlel’l thir nghiém lap lai; x;: két qua cua lan thi
nghiém thr i (mg N/1); ¥: két qua trung binh ctia n lan thir
nghiém (mg N/1).

Xac dinh do chum trung gian (do tai lap trong phong thi
nghiém): tién hanh phan tich do tai lap ¢ 3 nong do mau hat
tiéu xanh va den khac nhau, moi nong do thuc hién 10 mau.
Tinh todan RSD_ theo cong thirc sau:

Sy =+/nx S1,2
s2 + s2
Srpool = - m -
SL _ S%+ izrpool
Sr = Srpool + 52
Sr
RSD, = — X 100%
X1,2

trong do: n: s6 lan thir nghiém lap lai cua kiém nghiém vién;

m: s kiém nghiém vién tham gia thir nghiém 1ap lai (m=2);
X,, X,: gid tri trung binh ciian lan thtr nghiém cua k§ thuét vién

1 (KTV 1) va ky thuat vién 2 (KTV 2) (mg N/I); S, va S,: do

léch chuan ciia n 1an thir cia KTV 1 va KTV 2 (mg N/); x,

la gia tri trung binh ctia 2 gia tri x, vax, (mg N/I); S, ,: do lech

chuén ciia x, vax, (mg N/1); S: do tai lap (mg N/l)

Xdc dinh hiéu sudt thu hoi: xac dinh hiéu suét thu hdi duogc
thue hién trén viéc phén tich lap lai m?lu thém chuan. Mau tiéu
den: tién hanh chuan bi nhitng day co6 nong d6 Piperin la 1,25,
2,5 va 5,0%, mdi day thuc hién 10 mau. Mau tiéu xanh: tién
hanh chuén bi nhiing day co nong do Piperin 1a 0,625, 1,25, va
2,5%, mdi day thuc hién 10 mau. Tinh toan theo cong thirc sau:

Coro— C
R%:%xmo
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trong do: R% hiéu suét thu hdi cua quy trinh; C nong do
cé trong mau thyuc da spike chuén; C,: nong do c6 trong mau
thuc; C: ndng do chét phan tich them Vao.

3. Két qua va ban luan
3.1. Khodng tuyén tinh

Chuén bj cac diém chuin c6 n(“)ng do Piperin 0, 1,0, 2,0,
4,0, 8,0, 10,0, 20,0 va 30,0 ppm, do cac diém chudn & budc
song 343 nm, két qua khoang tuyén tinh duoc chon 12 0 dén
10 ppm (bang 1).

Béng 1. Két qua khao sat khoang tuyén tinh.

Khoéng nong dd (ppm) Hé sb twong quan R?
0; 1,0; 2,0; 4,0; 8,0; 10,0; 20,0; 30,0 0,9355
0; 1,0; 2,0; 4,0; 8,0; 10,0; 20,0 0,9820
0; 1,0; 2,0; 4,0; 8,0; 10,0 0,9995

3.2. Thoi gian chiét méu

Thoi gian chiét mau duoc khao sat o 1,5, 2,0, 2,5, 3,0,
3,5 va 4,0 gio. Két qua cho thdy, ndng do Piperin v6i cac
khoang thoi gian chiét nhu sau: ddi véi tiéu xanh dao dong
trong khoang 0,68-1,20% va dat cuc dai tai thoi gian chiét
14 3,5 gid; d6i voi tidu den dao dong trong khoang 1,5-3,0%
va dat cuc dai tai thoi diém chiét 1a 3,5 gio (hinh 4). Nhu
vay, ddi voi ca hat tiéu xanh va den thoi gian chiét mau dugc

chon déu 1a 3,5 gio.
.0h
Khio sit thoi gian chiét (Tiéu den)
i.5h 1,0 h

20h

Khao sat thai gian chiét (Tiéu xanh)

0,80

= “ “ |
020

Nang do Piperine (%)

20h 25h 5,0 h 35h

Thiri gian chiét
S| an | SN an 2 Lan 3 NN |an | S|an % L
D T W[ B D[ O N [ () ee—TE

N6ng d{: Piperine (%)

||-u| gian ulm.l
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3.3. Xdc dinh d¢ lap lai

Tién hanh phan tich 13p 10 mAu hat tiéu xanh va den
cung mot né)ng do. Thuc hién ¢ 3 n@)ng d0 mau hat tiéu
xanh va den khac nhau. Két qua xéc dinh d6 lap lai ciia mau
hat tiéu xanh va den lan luot 1a 1,76-2,07% va 3,79-4,85%
(bang 2). Két qua do lap lai ciia phwong phap phu hop véi
quy dinh cua AOAC 1a 3,7-5,3% [12].

Bang 2. Két qua khao sat dé lap lai.

Loai Nong df Két qua trung binh D9 léch chudn D3 1ip lai RSD,
hattitu  Khiosit(%)  10linliplai (%) S, (%) (%)
0,625 1,77 0,04 2,07
Xanh 1,25 231 0,04 1,94
2,5 3,49 0,08 1,76
125 1,13 0,05 4,64
Pen 2,50 2,17 0,11 485
5,00 445 0,17 3,19

3.4. Xdac dinh d¢ chum trung gian (d¢ tdai lap trong
phong thi nghiém)

Tién hanh phan tich do tai lip & 3 ndng d6 mau hat tiéu
xanh va den khac nhau, moi néng d6 thue hién 10 mau. Két
qua xac dinh do tai lap trong phong thi nghiém tir 2,00 dén
2,24% d6i voi hat tiéu xanh va 3,81 dén 5,48% ddi véi hat
tiéu den (bang 3). Két qua do tai lap trong phong thi nghiém
phu hop véi quy dinh ctia AOAC 14 4,0 dén 8,0% [12].

Bang 3. Két qua khao sat do chum trung gian.

Loai Nong df Két qué trung binh D léch chuén D9 chum trung gian

hattieu  Khiosit(%) KTV 1,KTV2(%) S (%) RSD. (%)
0,625 1,77 0,04 2,13
Xanh 125 2,30 0,05 2,00
25 349 0,08 224
125 1,11 0,06 548
Den 2,50 2,14 0,12 544
5,00 447 0,17 381

3.5. Hiéu sudt thu héi

Ttr phuong phép xac dinh hiéu sut thu hdi da trinh bay
& trén, nghién ctru da tién hanh xac dinh hiéu suat thu hoi
v6i hat tiéu xanh va den thu duoc két qua cua cac thi nghiém
phan bé tir 87,2 dén 91,4% dbi vai tiéu xanh va tir 85,4 dén
89,2% dbi voi tiéu den (bang 4). Két qua hiéu suat thu hoi
tir 2 nén mu tiéu den va xanh phu hop véi quy dinh cia
AOAC 14 80 dén 110% [12].
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Bang 4. Két qua xac dinh hiéu suéat thu héi Piperin trong mau ho tiéu.

Loai hat tieu Nong dj khao sat KTV1 KTV 2 Trung binh
C (%) (%) (%) (%)
0,625 89,4 88,6 89,0
Xanh 1,25 87,8 86,6 87,2
2,5 91,1 91,6 91,4
1,25 90,1 87,2 88,6
Ben 2,50 86,7 84,2 854
5,00 88,9 89,6 89,2

3.6. Ham lwong Piperin trong mdu hat tiéu xanh va den

10 mau hat tiéu xanh va 1 mau hat tiéu den duogc léy tai
mdi ho dan thudc mot sb dia phuong ¢ tinh Kon Tum, 10
mau hat tiéu xanh dugc iy theo phuong phap lay mau dai
dién cho ca vuon tiéu, tinh theo sb géc tiéu mdi ho tréng
duogc, cu khoang 20-30 géc thi léy 1 mau, do dién tich va sb
gdc tiéu ctia cac ho can khao sat kha ddng déu nén mdi ho 1y
duoc 10 mAu hat tiéu xanh. Ham luong Piperin trung binh
ctia 10 mau hat tiéu xanh phéan b tir 5,23-10,2% (bang 5).

Bang 5. Ham lwong Piperin trong mau tiéu xanh va den.

Ham lwong Piperin (%) Ham lwong Piperin (%)
Mi  Diachilty iy Miu Ma Dia chi iy mju M Miu
mau  mau tieu xanh ~ tiéu den mau tién xanh  tiéu den
m=10) (=) m=10)  (n=I)
Xa Ha Mon, Xa Dik Nong,
Mol huyén Dik Hi 776£041 344 MO6 huyén Neoe Ho 809046 415
Xa Ha Mon, Xa Dik Nong,
M02 huyén DAk Hi 849045 396 Mo7 hun Neoe Hi 847051 447
Xi Dién Binh XiBoY,
: g ax ’ A H
Mo03 huyén DA TS 10,0£0,53 531 Mog huyén Neoc Hoi 9354033 5,04
Xi Dién Binh, XiBoY,
Mo4 huyén DAKTo 530,19 0,77 M09 huyén Neoe K 813£039 391
X Tan Canh, Thj tran Plei Can,
Mo3 huyén DAk To 102:0,50 4,62 MI0 huyén Neoe Ho 9,14£036 447

Tai mdi vuon tidu ciing chi thu thap dugc duy nhét 1
mau hat tiéu den vi sau khi hat tiéu xanh c6 ty 1¢ chin tir 70
dén 90%, cac ho dan sé thu thap toan bd so ché thanh ho
tién den, ham luong Piperin trong mau hat tiéu den cua cac
ho dan dao dong tir 0,77 dén 5,31% (bang 5). Phuong phap
tinh két qua va xtr Iy s6 liéu thong ké dung phan mém Excel.
Trong d6, 4 mau hat tiéu den c6 ham lwong Piperin thdp hon
4%, chua dat yéu ciu k¥ thuat do TCVN 7036:2008 dua ra.

4. Két luan

Két qua thu duoc tir nghién ctru nay gitp cung cap thong
tin hitu ich dé danh gia ham lugng Piperin trong hat tiéu
xanh va den c6 hi¢u qua dat dugc cao hon so voi TCVN



9683:2013, cu thé thoi gian chiét hdi luu miu 1a 3,5 gid
thay vi 1a 3 gior dé thu dugce ham lugng Piperin dat cao nhat.
Trong nghién ctru ndy, ham lugng Piperin c6 trong cac mau
hat tiéu xanh va den lan luot dao dong tir 5,23 dén 10,0%
va 0,77 dén 5,31%. Tir day cho thay, ham luong Piperin da
giam sau khi thu hoach va dem so ché hat tiéu xanh thanh
den. Ngoai ra, khi dem so sanh két qua ham lugng Piperin
trong mau tiéu den sau khi so ché thi c6 40% lugng mau hat
tiéu den thu thép tai 10 ho dan chua dat yéu cAu ctia TVCN
7036:2008 vé quy dinh k¥ thuét cho hat tiéu den. Vi vay, dé
nang cao chat lugng san pham hat tiéu den can c6 bién phap
bdo toan ham luong Piperin trong qua trinh thu hoach va so
ché hat tiéu xanh.

LGOI CAM ON

Nghién ctru ndy dugc tai tro boi dé tai “Phan tich ham
luong du lugng hoa chit bao vé thuc vat ho Cac (Pyrethroid)
trong hat tiéu xanh giai doan thu hoach trén thiét bi GC/MS/
MS” (mi s6 CSCL.09/21-21). Céc tic gia xin trdn trong
cam on.
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Danh gia tai nguyén nuwgc dwoi dit trong cac thanh tao bé 01
thung ling Mwong Thanh bang phwong phap mo hinh so

Nguyén Huy Vuong', Nguyén Bach Thio?, Tran Vin Quang", Nguyén Thanh Céng', Pham Tuén', Pio Pirc Bang

Vign Thity cong, Vién Khoa hoc Thity loi Viét Nam, 3 ngé 95, Chiia Béc, phirong Quang Trung, qudn Péng Pa, Ha Néi, Viét Nam
Truwong Pai hoc M6 - Bia chat, 18 phé Vién, phuwong Pirc Thing, quén Bdc Tir Liém, Ha Ni, Viét Nam

Ngay nhén bai 6/10/2021; ngay chuyén phan bién 8/10/2021; ngay nhan phan bién 29/10/2021; ngay chip nhan ding 4/11/2021

Tom tit:

Thung ling Muong Thanh nim giira long chio Pién Bién 1a noi sinh séng ciia hon 80.000 cw dan, bao gom cac din
toc Kinh, Thai, Dao va H’Méng. O diy, nwéc duéi dit 12 ngudn cip chii yéu phuc vu cho nhu cu dn udng va sinh
hoat caa nguoi din dia phuong. Nuwéc duéi dat trong cac thanh tao bé roi khu vue thung liing Mwong Thanh chu
yeu ton tai trong 2 tang chira nuéc gqh, qp thugc cac thanh tao Holocen (aQ,"?) va Pleistocen (aQ ’ apQ,>). Két qua
khao sat dia cht thiy van, quan tric dong thai nwéc dwdi dét cho thay, nuée dudi dit trong cac thanh tao nay dugce
hinh thanh chi yéu tur: i) Nguon nwéc mua, ii) Nwée song Nam ROm va iii) Mot ty 1€ nh6 nwée dwdi dit thAm tir bén
ria. Tiém néing tai nguyén nwéc trong cac thanh tao bé roi thung liing Muong Thanh dwoc tinh toan bing phuong
phap mé hinh s6. Két qua ing dung phin mém Visual Modflow mé phéng van dong nuwée dwéi dit va tinh toan cac
thanh phin tham gia trir lwong nwéc dudi dat cho thiy, tong trir lwgng nwde dwéi dat trong cac thanh tao bé roi khu
vire thung liing Muong Thanh bién ddi theo mua, dao dong tir 25.154 dén 30.973 m*/ngay, trong do tir lrgng mura la
191-5.418 m*/ngay, cung cAp thim tir nwéc song 1a 12.046-23.147 m*/ngay. Tong lwgng nuwée dwoc bd cap dao dong
theo miia, tir 13.112 dén 29.464 m*/ngay. Luu lwgng nwéc khai thac hién nay vao khoing 2.000 m*/ngay, nho hon

nhiéu so véi tong lwgng nuwée bd cap cho thdy mire dd khai thic dang trong giéi han an toan.

Tir khéa: md hinh so, Mudng Thanh - Pién Bién, nuéc dudi dat, thanh tao bé roi, trir lugng.

Chi s6 phén logi: 1.5

1. Dt van de

Nudc dudi dat trén dia ban tinh Pién Bién bao gdm 2
tang chtra nude (TCN) 16 hong, 19 TCN khe nit, 3 TCN khe
nit - karst va cac thanh tao dia chit rit nghéo nudc. Theo két
qua danh gia tai nguyén nudc bang phuwong phép giai tich ciia
Trung tdm Quy hoach va Diéu tra Tai nguyén nudc Qubc gia,
trir lugng co thé khai thac nudc dudi dat cia tinh Dién Bién
ude tinh Q,=2.030.651,95 m’/ngay [1]. Tuy nhién, do ddc
diém dia hlnh cao, doc va phan cat manh nén ngoai cac thung
liing phén bd doc theo cac song sudi thi cac khu vue con lai
c6 muce nude dudi dat nam rat sau, phé bién tir 40 dén 70 m,
viéc khai thac gap nhiéu kho khin ciing nhu chi phi 16n. Khac
véi céac thung liing nhd hep khac, thung liing Muong Thanh
c6 chiéu dai khoang 25 km va bé rong tir 5 dén 6 km. Bé mat
thung liing dugc phu boi cac trim tich bo roi véi chiéu day tir
10 d&én 100 m, cao do dia hinh bién doi tir 470 dén trén 500
m, xung quanh thung liing dugc bao boc boi cac da climg tudi
T3n-r hé tang Sudi Bang, véi cao d6 co noi dat trén 1.200 m.
Nude dudi dit trong cac thanh tao bo roi khu vuc nay chu
yéu ton tai cac tram tich cat cudi soi ciia 2 ting chira nude gh
trong céc thanh tao Holocen (aQ,'?), gp trong cdc thanh tao
Pleistocen (aQ,*, apQ,*) va trong cac khe nut cla tram tich
luc nguyén, cacbonat O dudi sau [1]. Hién nay, xung quanh
thung liing Muong Thanh méi thyuc hién 6 16 khoan thim do

‘Tac gia lién hé: Email: tranquang78@gmail.com
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dia chat thuy van, di twong danh gia 1a TCN T3n-rsb] hé
tAng Subi Bang, vi vy chua c6 tai liéu danh gia chi tiét trix
lwong va chit lugng cua 2 tang chira nudc néu trén [2].

Vé chét lugng nudc, theo “Béo céo chuyén dé tiém ning
nude dudi dat tinh Dién Bién” [1] phan 16n cac chi tiéu
chat lugng nude déu nam trong gidi han cho phép (QCVN
09:2015/BTNMT) cta qudc gia vé chit lvong nudce duéi dat,
riéng chi tiéu coliform tai cac diém quan tric vuot quy chuan
1,3-13,3 lan. Loai hinh cong trinh dang khai thac nudc trong
cac thanh tao bo roi nay chu yéu la giéng khoan va giéng dao
quy mo hd gia dinh véi muc dich phuc vu sinh hoat. Theo
dinh hudng khai thac str dung tai nguyén nudc néu trong bao
c4o “Quy hoach tai nguyén nugc tinh Pién Bién dén nim
2025, tam nhin dén 20357 [3], dén nam 2030 ngudn nudc mat
phuc vu sinh hoat va san xuét sé bj thiéu. Vi vay, viéc nghién
ctru danh gia chi tiét vé trir lwong va chat lugng, trén co s¢ d6
dé xuét cac giai phap sir dung hiéu qua bén vitng ngudn nude
nay la can thiét. Bai bao trinh bay két qua st dung phan mém
Visual Modflow dé mo phong van dong va ngudn hinh thanh
trir luong ciia nude dudi dat va tinh toan cac thanh phan tham
gia trir lwong nude dudi dit trong cc thanh tao bo roi khu
vuc thung liing Muong Thanh, tir d6 dé xuit mot s6 giai phap
khai thac, str dung bén vitng ngudn nudc nay.
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Abstract:

Muong Thanh valley located in the middle of Dien Bien
is home to 80.000 people, including Kinh, Thai, Dao, and
H’Mong ethnic groups. Here, underground water is the main
source of food and drink for local people. The groundwater
in porous formations in the Muong Thanh valley area mainly
exists in two aquifers gh, qp belonging to Holocene (aQ,'?)
and Pleistocene (aQ ’, apQ,’) formations. Hydrogeological
survey results and groundwater monitoring data showed
that groundwater in these formations is mainly from i)
Rainwater sources, ii) Seepage from Nam Rom river, and
iii) Percolate from outside. Applying numerical methods
by using Visual Modflow to estimate inflow and outflow
components exhibited that the total underground water
reserves in the detached formations in the Muong Thanh
valley area vary from 25,154 to 30,973 m3/day between dry
and rainy seasons, including recharge from rainfall (from
191 to 5,418 m*/day) and seepage from Nam Rom river (from
12,046 to 23,147 m*/day). The total amount of replenished
water fluctuates seasonally, from 13,112 to 29,464 m?*/day.
The current exploitation water flow is about 2,000 m?/day,
much smaller than the total amount of replenished water,
showing that the exploitation level is within safe limits.

Keywords: groundwater, Muong Thanh - Dien Bien,
numerical modelling, porous formations, reserve.

Classification number: 1.5

2. Phuong phap nghién ciiu

Viéc danh gia trit lwong khai thac nudc dudi dat co thé
tién hanh bang phuwong phap thuy dong luc, thuy luc, can
bang ciing nhu phuong phap twong tu dia chat thuy vin,
hodc 4p dung dong thoi cac phuong phap néu trén [4].
Trong bai bdo nay, chung t6i chon phuong phap thuy dong
luc két hop voi phuong phép mo hinh s6 st dung phan mém
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Visual Modflow dé tinh toan trit luong nuée dudi dat trong
cac thanh tao bo roi khu vyc thung liing Muong Thanh.

Phian mém Visual Modflow duoc phat trién boi Héng
Waterloo Hydrogeologic Inc. hoat dong trén hé diéu hanh
Windows véi nguyén ly tinh toan cho dong chay 3 chiéu,
vé co ban sy md phong duge thé hién qua cac phuwong trinh
sau:

Phuong trinh Darcy:

2k, D)o, B2 By
ox ox) o\ "oy) oz 0z ot
trong do: KXX, K, KZZ cac hé s6 thdm theo phuong x, yva
z; S: h¢ so nha 1 nuoc h: cao d6 myc nudc tai thoi diém t;
W: mo dun dong ngam, hay 1a gi tri b6 cap, gia tri thoat di

cua nudc ngam tai vi tri (x, y, z) & thoi diém t; W(x, y, z, 1)
la ham s6 phu thugc vao thoi gian va khong gian (X, y, z).

Phuong trinh Duypuy:
L) 225, 2
ox ox) oy oy 7 ot

trong do: K: h¢ s6 thdm; h: cao d6 muc nude tai thoi diém t;
W: md dun dong ngam, hay la gia tri bo cap, gia tri thoat di
ctia nudc ngam; S : hé s6 nha nude.

th‘in‘mém Visual Modflow hién dang dqqc khai thac co
ban quyén tai Truong Dai hoc Mo - Dia chat.

Céac thong sb dia chit thuy vin cia cac ting chia
nude duoc xac dinh bang cong tac hat nude thi nghi¢m
tai 4 15 khoan dia chit thuy van trong khuon khd dé tai
DTDLCN.37/19 thyc hién [vi tri cac 16 khoan hat nudc thi
nghiém thé hién ¢ hinh 1 ¢6 ky hiéu LK-DB1 dén LK-DB4
(16 khoan Pién Bién)]. Ngoai ra, cac tai liéu khac nhu khi
tugng, thuy van, hién trang khai thac nudc dudi dét cac
cong trinh c6 dugc qua cong tac diéu tra thu thap.

102° 55 50"

i Tuy&n mat cét
—— doc (4) va
ngang (B)

Trdm tich
bé rdi

Ranh gidgi
mao hinh
LKE

LKBB1 | § khoan clia BT

°® DLCN.37/19 i -

Hinh 1. Pham vi xay dwng mé hinh.
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3. Két qua va ban luan
3.1. Pic diém tw nhién khu viee nghién ciru

Khi twong thuy van: theo s lidu vé khi tuong thiy vin
tir naim 2000 dén 2019, lwgng mua trung binh nim dao dong
tir 1.600 dén 1.700 mm. Muia mua kéo dai 6 thang trong
nam (tir thang 4 dén thang 9), tuy vay s ngay mua chi 130-
140 ngay, luong mua vao mua mua chiém 75-87% tong
luong mua trong nam, dac bi¢t 3 thang 6, 7 va 8 co téng
lwong mua chiém hon 50% lwong mua ca nim. Luong bdc
hoi theo thang trung binh nhiéu nim bién ddi tir 51 dén 112
mm va phan bd kha déu trong ving. Luwong bdc hoi cac
thang mua kho dao dong trong khoang 57-80 mm va lon
hon lugng mua. Lugng bdc hoi 16n tap trung vao cac thang
3,4 va 5, 16n nhét vao thang 3 (gi4 tri trung binh nhiéu nam
78,1 mm). Luong bbc hoi nho tip trung vao cac thang 7, 8
va 9, thap nhit vao thang 8 (gia tri trung binh nhiéu nim
51,9 mm) (bang 1) [5].

Bang 1. Téng lweng mwa, béc hoi cac thang trung binh giai doan
2000-2019 (mm).

Thing 1 2 3 4 5 6 7 8 9 10 11 12 Cinim

Mra 619 218 563 1298 1738 2244 3117 3769 1400 0666 413 369 164149

Bichoi 588 752 781 719 806 776 639 519 515 791 669 570 8249

Mang lwoi thuy van: tai khu voe Muong Thanh c6 song
Nam Rom chay qua véi chiéu dai 25 km, luu luong trung
binh nam la 5-7 m*/s. Luu lugng dong chay trung binh thang
16n nhét 14 21,5 m3/s, nhé nhat 1a 2 m¥/s [1].

Piéu kién dia chat thity van khu viee nghién ciou: tang
chira nude Pleistocen (qp) thung ling Muong Thanh dugc
cau tao nén boi cac thanh tao bo roi c6 nguon goc boi tich
(aQ) va bdi, i tich (apQ,’) cua song Nam Rom. Trén co
SO 4 16 khoan dia chat thuy van thyc hién nam 2020 thude
dé tai PTPLCN.37/19 va céc tai liéu thu thap duoc cho
phép thanh lap cac mat cét dia chat thiy van doc (hinh 2)
va ngang (hinh 3) thung ling. Dong thai muc nudc dudi dat
TCN gp duoc quan tric trong 12 thang (qua 1 miia mua va
1 mua kho), quan h¢ gitta lugng mua va myc nudc dudi dét
dugc thé hién ¢ hinh 4.

“— Song Nam Rém

Séng Nim Rém
~—Song Nam Lia

Hinh 2. Mt cat dia chat thiy van doc thung liing Mwong Thanh.
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Hinh 4. Quan hé giira lwong mwa thang va mwe nwéc dwéi dat.

Tir dic diém ciu tric, ngudn gdc hinh thanh, thanh phan
thach hoc c6 thé chia cac cau tric cac thanh tao chira nudce
bo 101 trong khu vuc thanh 2 tang chtra nude sau:

TCN gh: dat da chira nuée 1a cac tram tich tudi Holocen
som gitra (aQ,"?), gdm cac 16p sét pha nhe xen kep cat pha
(16p 2) va cac thau kinh cét cudi soi (phu 10p 2a, 2b), chiéu
day 5,0 dén 25 m, TCN thudc loai khong ap, phan bd chu
yéu trong khu vuc 10ng chao. Muc nudc dudi dat thay doi
theo mua pho bién tir 2,0 d¢én 5,5 m, hudéng dong chay theo
bé mat dia hinh dbc vé phia song Nam Rém. TCN duoc xép
vao tang nghéo nudc (bang 2).

Bang 2. Cac thong sé dia chat thiy van ctia TCN gh tai Mwong Thanh.

. . Chibusiu Trisbha L Hésonhd  Hésbdin  Chibuddy Hés
Tén lo . i q . Ao %
Khoan mycnuée thapmuwe  lwongQ  nudctrong nuwéeT tang chira  tham K

H, (m) nudeS (m)  (m¥ngdy) lyeS (m’/ngdy)  mwde(m)  (m/ngdy)
LK-bBI 35 29 26,784 0,15658 19,98 26 7,69

TCN gp: bao gdbm cac thanh tao boi tich Pleistocen muon
aQ.’ (16p 4 va 5), va thanh tao boi - i tich tudi Pleistocen
muén apQ * (16p 6). Thanh phan thach hoc cta 16p chu yeu
1a cat cudi soi (16p 4 va 5) va cudi soi 1an dat (16p 6). Tang
chira nudc gp phéan bd trén toan bo thung ling, nam dudi
TCN gh va dugc ngin cach bai tang cach nude phan bé lién
tuc, co chidu day tir 3 dén 60 m. Chiéu day ting chira nudc
gp thay déi tir 9,5 dén 20,8 m. Muc nudce dudi dat trong ting
qp thay d6i theo mua tir 5,0 &én 8,0 m, cho thiy tdng c6 ap
cuc bo. Két qua hut nude thi nghiém bang phuong phéap bon
don tai cac 16 khoan trong TCN gp cho thay day la tang giau
nude. Cac thong sd dia chat thuy vin cua ting chia nude
duogc trinh bay tai bang 3.
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Bang 3. Cac thong sé dia chat thiy van cla ting chiva nwéc qp tai
Mw&ng Thanh.

. Chibusiu  Trisiha L Hesouhi  Hésbdin  Chibuddy . . .
Ténlo , i . n [ He 50 tham
Khoan myenuoe  thapmue  lwongQ  nwéctrong nmudeT tang chira K (afagiy)

H, (m) nude S (m)  (mngdy) Iy S, (m?/ngay) nude (m) Ll
LK-DBl 66 21 L1 0,17797 256,2 136 188
LKDB2 51 25 186,5 0,17194 3079 208 148
LK-DB4 86 14 230,0 02052 4902 95 516

3.2. M6 phong vidn dpng va tinh todn trit lwgng nuwéc
dwoi dat

MO0 hinh khdi niém: ving xay dung mo hinh la thung lting
Muong Thanh, tinh Dién Bién, day la noi ¢o6 dia hinh trliing
thip ctia tinh v&i cao d¢ dia hinh khoang 460 m. Thung liing
Mudng Thanh gom cac tram tich bo roi day tir 1 dén trén 50
m, Xung qugmh duoc bao boc bdi cac da cfrng tudi T,n-rsb,
hé tang Sudi Bang. Do dd, ranh gidi gitta tram tich bd roi
va d4 cimg chinh 13 ving mé hinh hoa cia hé théng nude
dudi dat trim tich bo roi thung ling Mudng Thanh (hinh
1) X . =2351.892 m, Y _ =287.194 m; X =2.374.892 m,
Y, . =298.194 m.

Dién tich vung nghién ctu dugc chia thanh budc ludi
déu véi 230 hang va 110 cét, kich thudc 6 ludi 100x100 m.
Viéc phan chia cac 16p mo hinh dua trén co s¢ tai liéu thu
thap, khao sat thuc dia va tai liéu ctia cac 16 khoan trong khu
vuc Muong Thanh, theo tha ty tir trén xuéng dudi khu vuce
dugc phén chia thanh 3 16p, thé hién ¢ hinh 5: 16p 1: TCN
gh, thanh phﬁn gém cat hat vira, hat min xen kep sét pha,
cat pha, mau xam, xam nau, xam ghi, két cAu chat vira, doi
chd co chira tan tich thuc vat; 16p 2: 16p sét cach nudc giira
TCN gh va TCN gp, thanh phan gém sét mau nau do, xam
sang, xam vang, trang thai déo ctmg; 16p 3: ting chita nudc
qp, thanh phan gdm cudi séi 1dn cat mau xam, xam sang, két
cau chat. Cudi co do lwa chon va mai tron tot, thanh phén
cha yéu 1a thach anh.
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Hinh 5. M6 hinh khai niém theo tuyén mit cit doc cac tang chira
nwéc khu viee Mwong Thanh.

Khu vie Muong Thanh c6 song Nam Rém chay qua véi
muc nude bién d6i manh theo thoi gian, dong thim phu thude
vao 16p tram tich day song nén séng Nam Rém duoc coi 1a
bién tong hop (GHB). Ranh gidi gitra tram tich bo roi va da
ctrng nut né dugce coi la bién cach nude (Q=0) cua cac 16p
trong mo hinh. Nudc mura 1a nguon cung cip chinh va duoc
md phong 13 bién bd cip cua ving. Bién thoat nudc duoc
mb phong bang bién bdc hoi va cac giéng khai thac nudc.
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Dir liéu dia hinh: cac dit liéu vé do cao dia hinh dugc
lay tir ban d0 dia hinh ty 1& 1:50.000 khu viyc nghién ciru va
mo hinh s6 d6 cao théng qua phan mém Global Mapper, dit
liéu dia hinh dugc dua vao moé hinh dudi dinh dang .GRD
(hinh 6).

m

evation
409 522

530695
651.867
773.04
894213
1055778
1217.34

EEECOEN

Hinh 6. M6 phéng bé mit dia hinh trong mé hinh.

Phan l6p mo hinh: ving nghién ciru dugc phan thanh
3 16p trong md hinh, bao gdm 1 ting sét cach nudc, 2 ting
chira nude trong cac thanh tao bo roi. Cac két qua khao sat
va tai liéu dia tang cac 16 khoan (bang 4) dwoc sir dung dé
ndi suy va phan 16p trong mo6 hinh. Pham vi chay mo hinh
¢6 ciu tric bon trim tich doc thung ling séng, do d6 ranh
mo hinh tring véi ranh giéi thung liing, 1 phan tiép giap
giita dat d4 bo roi va da goe. Bé day cac 10p dat da déu duoc
gan bang 0 tai ranh gi6i ving mo hinh va ting dan vé phia
giita thung liing, doc theo song Nam Rém (hinh 7).

Bang 4. Cao dé cac I&p mé hinh tai cac 16 khoan do dé tai thwe hién.

gy SHi Twd Tod) dciz"h?fh Cuodhdly Coodydly Caodfily
khoan X(m)  Y(m) (r}l) L1 (m) L2 (m) L3 (m)

| LKDBI 29287 234551 477 469 425 420

) LKDB) 20604 23993 407 4612 489 407

3 OLKDB3 23387 236805 410 408 400 4070

4 LKDB4  9AMS 235061 4741 d6l0 489 494

Hinh 7. Cu tric 3D ving nghién ctru cac I&p mé phéng trong mod
hinh.
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messssssmm Khoa hoc Tu nhién

Diéu kién bién mo hinh:

- Bién myc nudc tong hop (GHB) duoc gan cho song
Nam Rom va cit vao tat ca cac tang chtra nude. Muc nudc
trén bién duogc 1dy theo cao dd muc nudc séng quan tric
trong qua trinh khao sat thuc dia, hé sb strc can thim léy
bang 110 m*/ngay.

- Bién cach nudc: duge gan cho ranh gidi gitra tram tich
bd roi va da cung, chinh 1a ranh gidi pham vi chay mo hinh.

- Bién b6 cap (RCH): lugng bo cap cia nude mua cho
nuée dudi dat duge ldy theo kinh nghiém va thir dan trong
qua trinh chay mé hinh. Céc s6 liéu vé lugng mua dugc tong
hop ¢ bang 1.

- Bién bdc hoi (EVAPO): lugng bde hoi duoc léy tai
bang 1. Lugng bdc hoi ty 18 nghich véi chiéu siu muc nudc
va khi chiéu sdu muc nuéc >3 m tinh tir bé mat dia hinh thi
khong xay ra qua trinh bbc hoi.

Céc thong s6 dia chét thiy van cua cac 16p duge noi suy
theo phuong phap Kriging theo tai li€u hat nude thi nghiém
ap dung cho timg TCN. So dd phan ving hé s6 tham cta
tang qp va duoc thé hién ¢ hinh 8.

287131 230000 232000 231000 2asng zamar

Kx [m/d]

10,0 17,06 23,38

29,71

36,03 42,35

48,68 55,0

Hinh 8. Phan viing hé sé tham tang chira nwéc gp.

Cdc cong trinh khai thac mede dudi dat: dwoc mé phong
trong mo hinh dudi dang cac giéng khai thac (Well), sb
luong hd khoan khai thac s& dugc diéu chinh thir dan khi
dat dén can bang nude (vao = ra). Luu lwong khai thac ciia
mdi giéng trung binh khoang 0,5 m*/ngay. So d6 phan b va
mo phong cau trac 16 khoan trong mé hinh dugc thé hién &
hinh 9.
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(A) (B)
Hinh 9. M6 phdéng cong trinh khai thac nwéc trong mé hinh. (A) so dd
vi tri céc 16 khoan dwgc md phdng trong mé hinh; (B) mé phdng cau tric
16 khoan khai thac nwéc ho gia dinh.

3.3. Két qua danh gid triv lwong nwéc dudi dit

Sau khi xay dung mo hinh, chay va chinh Iy mo6 hinh
theo tai liéu quan trac muc nude dudi dat nam 2019-2020
tai 4 15 khoan ma dé tai PTPLCN.37/19 thuc hién cung vadi
s6 lidu myc nude do dugc tai cac giéng trong dan dang khai
thac, két qua bién dong myc nudc dudi dat TCN gh va qp
khu vuc Muong Thanh dugc thé hién & hinh 10.

(A) (B)
Hinh 10. Mwc nwéc dwéi dat cac TCN gh (A) va gp (B) tai thoi diém
mua mwa thang 8/2020.

Tiém ning tai nguyén nudc dudi dit duoc xac dinh doi
voi TCN gh va gp dwoc xac dinh theo phuong phap mo6 hinh
s0. Tlem nang tai nguyén nudc dudi dat bao gdbm 2 thanh
phan: tiém ning tich chtra va lugng bd cap tu nhién. Tiém
nang tich chira bao gdm tiém ning tich chua trong luc va
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dan hoi. Luong bod cap tu nhién cho nudc dudi dat trong
tram tich D¢ t khu vuc Muong Thanh dugc hinh thanh bdi
cac ngudn cung cip khac nhau nhu b cap tir nude mua,
dong ngam bén ria thung ling chay vao va lugng cung cap
thim tir song Nam Rom. Cac thanh phan tham gia vao cin
bang nudc cia khu viee Mudng Thanh ndm 2020 tinh toan
duogc nhu ¢ hinh 11 va 12.
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Hinh 11. Gia trj tinh toan can bing nwéc thei diém mua kho thang
2/2020.
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Hinh 12. Gia tri tinh toan can bang nwéc thei diém mua mwa thang
8/2020.

Bang 5. Tinh toan can bang nwéc khu vwe thung liing Mwéng Thanh
(don vi m*ngay).

Vio Ra Cén bng
STT  Thanh phén tham gia tinh toin Mia  Mia Miia Miia Mia  Mia
kho mia kho mia kho ~ mua
! Tiém nang tich chia trong ting 6735 6815 3297 2527 S
chira nudc (storage) Q2L1%) (27,7%)  (10,7%) (10,0%) ’
Gid trf cung cAp clia nutde mua
: PR 191 5418 8421 3599
2 chonudc duoi dat v boc hoi ) ) . oy 5230 1819
(Recharge vi ET) (0,6%)  (21,7%)  (27.2%)  (143%)
3 (Gia i cung cAp tir bén suom 8999 875 4540 4012 3640 3037
chay den (constant head) (29%)  (3,5%)  (147%) (159%) '
s Gid tri b cdp cia nue song cho  23.147 12046 1435 2472 NI 9574
nudc dudi dat (GHB) (747%)  (48,0%)  (4,6%)  (9.8%) ) ’
5 Tong 30973 25054 17.693 12610 13280 12544

Ghi chu: tri s6 23.147 m3ngay 1a gia tri dai lwong; 74,7% 14 ty 1& so véi tong
lwong.

TAP CHI

HOA HOC

ONG NGHE I} Nam 64(1) 1.2022

Zonz Buiget Output - Flow !

Khoa hoc Tu nhién n—

Két qua tinh toan cho thay, song Nam Rom dong vai tro
ddc biét quan trong trong ngudn hinh thanh trir luong nude
dudi dit thung ling Muong Thanh, chiém tir 48% (mua
kho) dén 74,5% (mua mua). Luu luong khai thac cua cac
cong trinh dua vao tinh toan dat dén mirc can bang tuong
ung véi mua kho va mua mua la 12.544 va 13.280 m*/ngay.

4. Két luan

Két qua mb phong van dong nude dudi dit va tinh toan
trit lugng bang md hinh sé cho thiy, téng trir lvong nude
dudi dat (luong vao - lugng ra) cta 2 ting chira gh, qp vao
muia mua va mua kho 14n luot 13 12.544 va 13.280 m?/ngay.
Hién trang khai thac nudc cia cac cong trinh trong pham vi
thung liing Muong Thanh khoang 2.000 m*/ngay.

Trit lugng khai thac nudc dudi dat co thé dap tmg nhu
cau cép nudce hién nay. Mac du vy, tinh trang khan hiém
nude van xay ra cuc bo tai mot s6 giéng quy mé ho gia dinh
vao céc thoi diém mua kho.

Séng Nam Rdm 1a ngudn cung cdp chinh dong vai trd
quan trong trong b cép nudc cho TCN, do d6 can phai bd
tri cac cong trinh cap nudc tap trung phu hop véi didu kién
dia chit thuy van va dic diém dia hinh khu vuc dudi dang
cum hanh lang giéng hodc cong trinh thu nudc ngam day
song. Uu tién bo tri cac cum 18 khoan khai thac doc song
Nam Rém nham ting luu lugng cudn theo, dam bao luu
luong khai thac cac giéng on dinh, dic biét tai cac thoi diém
mua kho.

LO1 CAM ON

Baibao dya trén cac s6 liéu nghién ciru cua dé tai “Nghién
ctru dé xuat mo hinh tich hop cac giai phap thu gom, luu giir
va khai thac cac nguon nudc phuc vu cap nudc sinh hoat va
san xudt cho cac ving khan hiém nudc tinh Dién Bién” ma
s6 PTPLCN.37/19 do B Khoa hoc va Cong nghé quan 1y,
don vi chu tri thuc hién la Vién Thuy cong, Vién Khoa hoc
Thuy lgi Viét Nam. Céc tac gid xin tran trong cam on.

TAI LIEU THAM KHAO

[1] National Center for Water Resources Planning and Investigation (2008), Report
on Groundwater Potential, Project “Bien Association - Establishing a Map of Ground
Water Resources at a Scale of 1:200,000 for Provinces Nationwide (in Vietnamese).

[2] People’s Committee of Dien Bien Province (2017), Official Dispatch No.
3228/UBND-KGVX on Ordering Urgent Local Science and Technology Tasks Dated
November 3, 2017 (in Vietnamese).

[3] People’s Committee of Dien Bien Province (2016), Summary Report on Wa-
ter Resources Planning Projects in Dien Bien Province for 2025, Vision to 2035 (in
Vietnamese).

[4] D.V. Canh, P.Q. Nhan (2005), Applied Informatics in Hydrogeology, Science
and Engineering Publishing House, 152pp (in Vietnamese).

[5] Vietnam Academy for Water Resources (2015), Project Summary Report: Re-
view and Adjustment of the Irrigation Development Plan for Dien Bien Province from
2015 to 2025, Direction to 2035 (in Vietnamese).

19



s Khoa hoc Tu nhién DOI: 10.31276/VIST.64(1).16-20

Phan 1ap vi khuan phén hiiy toluene va khao sat
kha nang phan hiy hon hop hydrocarbon thom
trong nw¢c thai phong thi nghiém

Nguyén Thi Phi Oanh’, L& Hoang Khang
Khoa Khoa hoc Ty nhién, Truong Dai hoc Can Tho, khu 11, dwong 3/2, phwong Xudn Khanh, qudn Ninh Kiéu, TP Can Tho, Viét Nam

Ngay nhén bai 9/8/2021; ngay chuyén phan bién 12/8/2021; ngay nhan phan bién 30/8/2021; ngay chip nhan ding 6/9/2021

Tom tit:

Toluene 13 hydrocarbon thom dwgc sit dung phé bién nhuw dung méi céng nghiép va la mét trong nhirng thanh
phﬁm chinh caa xing. Do tan dwgc trong nwéc nén toluene co thé hién dién ¢ nwéc mat hoac len 16i tir dat xuéng
mach nwée ngam, gay anh huéng den strc khée cfng dong Tw mau bun thu tai hé thong xtir ly nuée thai phong thi
nghlem, 20 dong vi khuin phat trién trén méi trlro'ng khoang tdi thiéu c6 bd sung toluene nhw nguon carbon duy
nhit da dugc phan lap, trong do 2 dong vi khuin TL5 va TL27 c6 kha ning phan hiy toluene (0,025% v/v) twong
irng dat 96,71 va 100% & thoi diém 24 gio nudi cdy. Khao sat kha ning phéan hity hén hgp hydrocarbon thom hién
dién trong nudéc thii gdm acetophenone, benzaldehyde, phenol, pyridine, toluene va xylene cho thiy dong TL27 ¢é
kha nang phéin hiy hoan toan toluene va benzaldehyde, trong khi phenol, xylene, acetophenone va pyridine dugc
phan hiy lin lwot 13 88,27, 40,9, 34,67 va 23,26% & thoi diém 4 ngay nudi cz"'ly. Duwa vao két qué phan tich trinh ty

gen 16S-rRNA, dong TL27 dwogc xac dinh thudc chi Enterobacter va dwgc dinh danh la Enterobacter sp. TL27.

Tir khoa: Enterobacter, hydrocarbon thom, nuwéc thai, sw phin hiy sinh hoc, toluene.

Chi s6 phén loai: 1.6

1. Ddt van de

Toluene 12 mot trong cac thanh phan chinh cua xing, 1a
dung méi cong nghiép dugc sir dung phd bién trong son, son
mai, keo dan... va cling 1a dung méi dugc su dung trong cac
phong thi nghiém hoa hoc. Toluene 1a hop chit dé tan trong
nuéce, dé bay hoi va co tinh linh dong cao nén la mot trong
nhitng hop chét gay 6 nhidm mach nu6c ngam [1]. Chinh vi
vdy, nude thai cé chira toluene néu khong duge xur 1y dung
cach s& gdy 6 nhiém moi truong, anh huong dén hé sinh thai
va suc khoe cong déng. Khi hién dién trong dat, toluene 1am
giam qua trinh nitrate hoa ctia quan thé vi sinh vét dat tham
gia vao chu trinh tudn hoan nito [2]. Cac nghién ctru ¢ ngudi
cho thdy, phu nir bi phoi nhidm toluene trudc va trong khi
mang thai s& lam cho tir cung chdm phat trién, sinh non, tré so
sinh cham phat trién... Cac hau qué nay ciing dugc xac dinh
o chudt va tho [3].

Trong tw nhién, toluene ¢ thé dugc phan hiy hiéu khi boi
nhiéu dong vi khuan khac nhau nhu Thauera sp. DNT-1 [1],
Rhodococcus jostii RHA1 [4] va Acinetobacter junii CHO05
[5]. Cac dong vi khuan nay dugc phin 1ap ¢ nhiing noi c6 sy
hién dién ciia toluene. Hon nita, mét s6 dong vi khuan phan
hay toluene nhu Stenotrophomonas maltophilia T3-c [6],
Pseudomonas putida F1 [7] va Pseudomonas putida CCMI
852 [8] ciing duoc ching minh c6 kha niang phan hiy hdn
hop cac hydrocarbon thom khac nhau. Trong nghién ctru nay,

‘Tac gia lién hé: Email: nipoanh@ctu.edu.vn
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mau bun ling dwoc thu tir hé thong xir Iy nude thai phong thi
nghiém hoa hoc dugce su dung dé phan lap vi khuén c6 kha
nang phan hiy toluene va khao sat kha niang phan huy hén
hop hydrocarbon thom hi¢n dién trong nudce thdi cia dong vi
khuan da tuyén chon.

2. Noi dung nghién ciiu
2.1. Phan lap vi khudn cé kha nang phdn hiiy toluene

Mau bun dugc thu & ngin ling cua hé thong xur Iy nude
thai phong thi nghiém héa hoc. Cho 5 g bun vao 20 ml moi
truong khoang toi thiéu (MM) (1,42 g Na,HPO; 1,36 g
KH,PO,; 0,3 g (NH,),SO,; 98,5 mg MgSO,.7H,0O; 5,75 mg
CaCl,.2H,0; 3,2 mg Na,-EDTA; 2,75 mg FeSO,.7H,0; 1,7
mg MnSO,.H,O; 1,16 mg H,BO,; 1,15 mg ZnSO, 7H O 0,24
mg CuSO 0 24 mg CoCl,.6H,0; 0,1 mg MoO, va 1000 ml
nudce ct) co bo sung toluene (>99 5%) voi ham lugng 0,2%
(v/v) nhu nguon cung cap carbon duy nhat. Mau dugc thong
khi trén may lic 125 vong/phut & 32°C trong mot tudn. Sau
d6, mau duoc dé ling, chuyén 5 ml huyén phu vi khuan sang
20 ml méi truong MM mdi c6 bo sung 0,2% (v/v) toluene
va dugc nudi cay nhu trén. Sau 3 lan chuyén miu va nudi
céy, vi khuin duoc pha loang va cdy trai trén moi truong MM
dic co bd sung 0,2% (v/v) toluene. Vi khuan duoc u & 32°C
trong hai tuan. Nhitng khuan lac phat trién dugc tiép tuc cdy
chuyén sang méi trudng MM c¢6 chira 0,2% (v/v) toluene. Do
thuan ctia cac dong vi khudn dwoc kiém tra trén moi truong
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Abstract:

Toluene is an aromatic hydrocarbon commonly used as a
solvent in industry and as one of the main components of
gasoline. Due to its solubility in water, the compound may
accumulate in surface water or reachgroundwater causing
harmful effects on human health. Twenty bacterial strains
grown on a minimal medium supplemented with toluene
as the sole carbon source were isolated from the sediment
samples of a laboratory wastewater treatment system.
Among these, strains TLS and TL27 performed toluene
degradation capability. After 24 hours of incubation in
a minimal medium supplemented with toluene (0.025%
v/v) as the only carbon source, chromatographic data
recorded that TLS and TL27 degraded 96.71 and 100%
toluene, respectively. In a minimal medium with a
mixture of aromatic hydrocarbons added, after 4 days of
incubation, toluene and benzaldehyde were completely
degraded while phenol, xylene, acetophenone, and
pyridine were degraded 88.27, 40.9, 34.67, and 23.26%,
respectively. Based on 16S-rRNA sequence analysis, the
potential aromatic hydrocarbon degrader was genetically
identified as Enterobacter sp. TL27.

Keywords: aromatic hydrocarbon,
Enterobacter, toluene, wastewater.

Classification number: 1.6

biodegradation,

Trypticase soy agar (TSA, gdm 30 g/l Trypticase soy broth va
15 g/l agar).

Kha ning phan hiy toluene cta vi khuan phan 1ap duoc
xac dinh bang cach ching 5 pl dich vi khuan da dwoc nudi
cdy trong mdi truong Trypticase soy broth (TSB, 30 g/l)
(ODyy,,,=1,0) vao 3 ml méi truong MM c6 va khong b6 sung
toluene. Su khac biét vé sinh khi vi khuan gitra hai nghiém
thirc sau thoi gian nudi cdy chimg to vi khuan ¢ kha ning
phéan huy toluene. Céc khao sat cho thdy & nong do toluene
0,025% (v/v) thi vi khuén tao sinh khéi nhanh hon so véi cac
n(‘Sng do 0,05; 0,125 va 0,25% (v/v). Do do, néng do toluene
0,025% (v/v) dugc su dung dé khao sat sy phan huy cia vi
khuin & cac thi nghiém tiép theo.
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2.2. Khado sdt khd ndang phdn hiiy toluene ciia vi khudn

Chung 5 pl vi khuin da dugc nudi cdy trong moi truong
TSB (0D, ,,=1,0) vao 3 ml méi truong MM c6 bd sung
toluene 0, 025% (v/v) nhu ngudn cung cap carbon duy nhat.
Vi khuan duoc thong khi trén may lic v6i van toe 200 vong/
phut ¢ 32°C. Hai nghiém thuc dbi chimg dugc thuc hién dong
thoi gom (1) Méi trudng MM c6 bd sung toluene nhung khong
chiing vi khuan va (2) Méi truong MM khong bo sung toluene
nhung c6 ching vi khuén. Mdi nghiém thirc duoc 1ap lai 3 lan.

Sau mdi 24 gid nudi cdy, thu 600 pl miu va ly tim & tbe
do 14000 vong/phut trong 5 phut. Sau khi ly tam, toluene hién
dién trong phan dung dich phia trén duoc ly trich bang hexane
(>97%) va dugc dinh lugng bang thiét bi phan tich sic ky khi
GC-FID (GC-2014, Shimadzu) vdi ¢cot SPB™ fused silica
capillary column (30 m x 0,25 mm; 0,25 pm). Cac thong sb
phan tich bao gém nhiét do bom 270°C; nhi¢t do phat hién
290°C; khi mang N; ; tbe d6 dong 1,1 ml/phut; ty 1€ chia dong
30; thé tich bom 1 pl Chu trinh nhi¢t bao gébm nhiét do ban
dAu 1a 50°C va gitr 5 phut, sau d6 nhiét d6 duoc ting dan véi
tdc do 10°C/phiit cho dén 100°C thi dimg lai. Toluene duoc
phéat hién & budce song 200 nm voi thoi gian luu la 5,4 phut.

2.3. Khao sdt khd néing phin hiiy hon hop hydrocarbon
thom hién dién trong nwdc thdi ciia vi khuan

Ching mot khuan lac vi khuan vao 4 ml méi truong TSB
va nudi cay qua dém. Diéu chinh mat d¢ quang cta vi khuan
dé OD600 dat gia tri 1,0. Sau do, chung 75 ul vi khuan vao 45
ml moi truong MM c6 b6 sung hdn hop 6 hydrocarbon thom
gdm acetophenone, benzaldehyde, phenol, pyridine, toluene
va xylene voi néng d6 0,0125% (v/v) mdi loai. Nghi¢m thic
d6i chimg dugc thyc hién twong tu nhung khong ching vi
khuan. Mau dugc nuéi céy trén may lac voi te do 200 vong/
phut & 32°C. M&i nghiém thirc dwoc 1ap lai 3 1an.

Acetophenone, benzaldehyde, phenol, pyridine, toluene va
(m-, p-, 0-) Xylene duoc dinh luong bang phwong phap sic ky
khi GC-FID vaéi cot SPB™ fused silica capillary column (30
mx 0,25 mm; 0,25 pm). Cac thong s6 phén tich bao gdm nhiét
dd bom 250°C, nhi¢t do phat hién 250°C, khi mang N, toe
do dong 1 ml/phut, ty 1¢ chia dong 40, thé tich bom 1 pl Chu
trinh nhiét gébm nhiét d6 ban dau 50°C va gilt 5 phut, sau do
nhiét d§ dugc tang dan véi te do 10°C/phut cho dén 200°C
thi dung lai. Thoi gian luu cua toluene 1a 4,8 phut; pyridine 5,1
phut; p-xylene 7,4 phut; m-xylene 7,7 phut; o-xylene 8,6 phit;
phenol 11,7 phut; benzaldehyde 12,6 phut; va acetophenone
15,5 phit & bude song 200 nm. Dé thuan tién cho viée trinh
bay va so sanh cac s6 lidu, ham lugng xylene dugc thé hién
trong biéu do & phan két qua 1 tong ham luong cua 3 dong
phan p-xylene, m-xylene va o-xylene.

_2.4. Dinh danh vi khudn phén hiiy hiéu qud toluene va
hon hgp hydrocarbon thom
Vi khuan c6 kha ning phan hity hiéu qué toluene va hon
hop hydrocarbon thom duoc giai trinh tw gen 16S-TRNA su
dung cap moi 27F (5’-AGAGTTTGATCCTGGCTC-3’) va
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1492R (5’-TACGGTTACCTTGTTACGACT-3’) [9]. Trinh tu
gen 16S-rRNA dugc phan tich bang phan mém Geneious va
duoc so sanh véi co so dit liéu cia Trung tdm qubc gia vé
thong tin cong nghé sinh hoc (NCBI) bang BlastN (www.ncbi.
nlm.nih.gov/BLAST) dé so sanh mirc d6 tuong dong cua gen
16S-rRNA ¢ vi khuan phan 1ap voi gen tuong tmg & cac vi
khuan hién c6 trén co s¢ dit liéu.

3. Két qua va ban luan
3.1. Vi khudn cé khd ning phén hiiy toluene

Tir mau bun thu & ngan ling cua hé thong xir Iy nudc thai,
20 dong vi khuan phat trién trén méi truong MM c6 bo sung
toluene nhur 1 ngudn cung cap carbon duy nhét di dugc phan
lap. Trén moi truong TSA, khuan lac ctia cac dong vi khudn
¢6 hinh tron hodc khong déu; bia nguyén hodc chia thily; mau
vang, cam hoac tréng, do ndi tir lai dén mo; dwong kinh 1,5-
6,5 mm ¢ thoi diém 4 ngay nudi cdy (bang 1). Trong 20 dong
vi khuan phan lap, hai dong TLS va TL27 c6 su khac biét vé
sinh khdi khi dugc nudi cdy trong mdi trudng MM 1ong ¢ va
khong bo sung toluene 0,025% (v/v). O thoi diém 24 gid nuéi
céy, ca 2 dong vi khuan déu tao sinh khéi trong méi truong
¢6 bd sung toluene va khong tao sinh khéi trong moi truong
khong bd sung toluene, chimg té vi khuan da sir dung toluene
cho sy sinh truong va phat trién.
Bang 1. Hinh thai khuan lac cta vi khun phan 1ap c6 kha nang phan
huy toluene.

TT El?:ﬁgnﬁ Hinh dang Mausic  Bia ]l;)(’?i :();(l’:l(ilm)
1 TL1 khong ddu  vang nhat  chia thily lai 5

2 TL2 khéng déu  camdam  chiathay mo 6-6,5
3 TL3 tron vang nhat nguyén  lai 45

4 TL4 tron tring trong nguyén  lai 4

5 TL5 khong ddu  camdam  chiathily moé 4

6 TL7 tron vang duc  nguyén  lai 1,5

7 TL9 khong déu tréng duc  chiathuy mo 6-6,5
8 TL12 khong ddu  tring duc  chia thily mé 5-5,5
9 TL15 khéng déu  tring duc  chia thay lai 3,5-4
10 TLIS khéng déu  tring duc  chia thay lai 4-4,5
11 TL20 khong déu  tring duc  chia thily lai 4,5-5
12 TL21 tron vang nhat nguyén  mo 3

13 TL24 tron trdng trong nguyén  lai 2,5
14 TL27 khéngdéu camdam  chiathay mé 4,5
15 TL28 tron vang nhat  chia thuy lai 3

16 TL29 tron vang nhat nguyén  lai

17 TL30 tron vang nhat nguyén  lai 2

18  TL35 khong ddu  vang nhat  chia thiy lai 5

19  TL36 tron tringduc  nguyén  lai 3

20 TL39 tron vang trong nguyén  lai 3
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Vé dic diém hinh thai, ¢ thoi diém 3 ngay nudi ciy trén
moi truong TSA, khuén lac cua dong TL5 c6 mau cam,
duodng kinh 4,2 mm, khuan lac ¢6 hinh dang khong déu, do

n6i mo, bia chia thity. Dong TL27 ¢6 khuén lac mau cam dam,
duong kinh 4,5 mm, khong déu, d6 ndi mo, bia chia thuy.
Hinh thai khuan lac va sy khac biét vé sinh khéi cua 2 dong
vi khuan TL5 va TL27 dugc minh hoa & hinh 1 va hinh 2.

Hinh 1. Hinh thai khuan lac vi khuan phén hiy toluene khi dwoc nuéi
cay trén mai trwong TSA. (A) Dong TL5, (B) Dong TL27.

Hinh 2. Sy khac biét vé sinh khdi vi khuan khi dwoc nuéi cay trong
mai trwng MM c6 (1) hodc khéng bd sung toluene (2). (A) Dong TL5,
(B) Dong TL27.

3.2. Hiéu qud phan hiiy toluene ciia vi khuin

Két qua nghién ctru & thoi diém 24 gid nudi cdy vi khuan
TL5 va TL27 trong mdi trudong MM ¢ bd sung toluene
0,025% (v/v) cho thay c6 su gia ting mat d6 quang cua vi
khuan so v6i nghiém thirc d6i chimg khong b sung toluene,
chimg 6 vi khuan da sir dung toluene trong méi trudng nhu
ngudn carbon cho sy ting trudong (hinh 3). Didu nay ciing
duogc khang dinh qua két qua phén tich sic ky khi GC-FID,
ham luong toluene giam dang ké ¢ thoi diém 24 gio nudi
cy, trong do, dong TL27 c¢6 kha nang phan hay 100% va
dong TL5 c6 kha ning phan hay 96,71% toluene. Pong
thoi, so voi dong vi khuan TL5, dong TL27 ciing ¢6 su gia
tang sinh khdi nhanh hon trong méi trudng MM long ¢ bd
sung toluene (hinh 3).
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Hinh 3. Méi lién hé giira ham lwong toluene con lai va mat dé quang
cuia dong vi khuan TL5 va TL27 & thoi diém 24 gi® nuéi cdy trong moi
trweng MM c6 bd sung toluene 0,025% (viv).
Dbi chivng: mai treérng MM c6 bd sung toluene nhwng khong chiing vi khuén.
Cac dong vi khudn c6 kha ning phén huy toluene chu
yéu duoc phén lap tir dat nhiém xang, dau hoic trong nuge
thai. Ching han, hai dong vi khuan Gram duong gdém
Rhodococcus jostii RHA1 duoc phan 1ap tir mau dat thu &
noi stra 6 t6 [4] va Ex-DG74 dugc phan 1ap trong nudc thai,
trong d6 dong Ex-DG74 phan huty 79% toluene (1%, v/v) &
thoi diém 24 gio nudi cdy trong didu kién hiéu khi [9]. Cac
dong vi khuan Gram am nhu Thauera sp. DNT-1 dugc phan
lap tir h¢ thong xir 1y nudc thai [1] va dong Acinetobacter
Jjunii CHO05 dwoc phan 1ap tir dat nhiém dau [5] ciing duogc
ching minh c6 kha nang phéan huy toluene hiéu qua. Trong
nghién ctru nay, dong vi khuan TL27 c6 kha ning phan huy
hoan toan 0,025% (v/v) toluene ¢ thoi diém 24 gid nudi cdy.
Nhu véy, so v6i dong Ex-DG74, dong vi khuan TL27 phan
huy toluene hiéu qua ¢ nong do thép hon. Trong xtr Iy nudc
bang bién phép sinh hoc, vi khuan c6 kha niang phan huy cac
chit hiru co ¢ ndng do thap 1a nhitng dong vi khuan duoc
ung dung trong xur Iy nudc dung cho sinh hoat do kha ning
phat hién va phan huy dugc cac hop chét 6 nhiém ngay ca
khi cac chat nay hién dién & ndng do rat thap Nhu vay, dong
vi khuan TL27 duoc xem 1a dong vi khuan tiém ning c6 thé
duoc tiép tuc nghién ctru dé xir Iy toluene trong nude thai.

3.3. Khd nang phéin hiy hén hop hydrocarbon thom
cua vi khuan

Trong 2 dong vi khudn dugc tuyén chon, dong TL27 ¢6
kha nang phéan huy toluene hiéu qua hon nén dong vi khuén
ndy dugc tiép tuc sir dung dé khao sat kha ning phén huy
hén hop hydrocarbon thom hién dién trong hé thong xtr Iy
nude thai phong thi nghiém héa hoc gdm acetophenone,
benzaldehyde, phenol, pyridine, toluene va xylene.

O thoi diém 4 ngay nudi cdy trong moi truong MM
¢6 bd sung hdn hop 6 hydrocarbon thom, dong TL27 da
phan hay 100% toluene va benzaldehyde, ké dén 1a phenol
(88,27%), xylene (40,9%), acetophenone (34,67%) va
pyridine (23,26%) so v6i nghiém thirc ddi ching khong
ching vi khuan. Nhu véy, dong vi khudn TL27 ngoai kha
ndng phan huy hi¢u qua toluene con c6 kha nang phan huy
cac hydrocarbon thom khéc hién di¢n trong nudc thai, trong
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d6 benzaldehyde duoc phan hiy hiéu qua nhat, ké dén l1a
phenol, xylene, acetophenone va pyridine (hinh 4).

100
80
60
40

20

%

MOoi trwong MM + 6 h_v:h'ocarbon +TL27

Him hrgng hydrocarbon con lai (ppm)

MOoi trwdng MM + 6 hydrocarbon
Nghiém thirc
acetophenone  @benzaldehyde Bphenol Otoluene

0l pyridine xylene

Hinh 4. Ham Iwong hydrocarbon thom con lai & thoi diém 4 ngay
trong méi trweng MM ¢6 va khong chiing vi khuan TL27.

Trong tu nhién, mot ) dong vi khuan cling dugc chiing
minh c6 kha nang phan hity cac chat hitu co dong dang do mdi
dong vi khudn ¢6 16 trinh phan hily cac hop chat nay tuong
tu nhau. Chéng han, dong Stenotrophomonas maltophilia T3-c
c6 kha nang phan huy toluene, benzene va ethylbenzene [6];
Pseudomonas putida F1 c6 thé phan huy benzene, toluene va
o-xylene [7]; Pseudomonas putida CCMI 852 c6 thé sir dung
benzene, toluene va xylene nhu ngudn carbon cho su ting
truong va phat trién [8]. Trong nghién ctru nay, dong vi khuan
TL27 dugc phan 1ap tir nude thai phong thi nghiém cé kha
nang phan hity hdn hgp 6 hydrocarbon thom hién dién trong
nudc thai, bao gdbm acetophenone, benzaldehyde, phenol,
pyridine, toluene va xylene. Nhu vay, ngoai kha nang phan hiy
hop chat hitu co c6 cAu tao hoa hoc tuong tu nhu toluene va
xylene, dong vi khuan TL27 con c6 kha ning phan hity nhimng
hydrocarbon thom c6 nhém chirc khac nhau nhu acetophenone,
benzaldehyde, phenol va pyridine. Piéu nay c6 thé dugc giai
thich 1a do cac hop chat c6 vong thom duoc vi khuan phéan huy
theo 219 trinh chung: (1) oxy hoa vong thom nho cdc enzyme
oxygenase tao thanh hop chat trung gian catechol va (2) cat
vong thom thanh nhitng hop cht c6 thé tham gia vao chu trinh
Krebs [10]. Trén co so cac tai liéu da tham khao, c6 thé két
luan TL27 l1a dong vi khuan dau tién dwoc phan lap co kha
nang phan hiy nhiéu loai hop chat co vong thom hién dién
trong nudc thai noi dong vi khudn nay da dwoc phén lap. Vi
khuan phan huy dugc nhidu hop chat khac nhau 14 nhitng dong
vi khuan dugc quan tdm nghién ciru dé xr 1y cac chét 6 nhiém
trong moi truong.

_3.4. Dinh danh vi khudn phén hiiy hiéu quad toluene va
hon hop hydrocarbon thom

Két qua phan tich trinh ty gen 16S-rRNA cho thiy,
dong vi khuan TL27 c6 trinh ty gen tuong dong 99,15% so
voi dong vi khuan Enterobacter sp. dong M332 (accession
number MH669192.1) (bang 2), do d6 dong TL27 thudc chi
Enterobacter, ho Enterobacteriaceae, b Enterobacteriales, 16p
y-Proteobacteria va dugc dinh danh 1a Enterobacter sp. TL27.
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Bang 2. Sy twong dong vé trinh tw gen 16S-rRNA clia dong vi khuan
TL27 so v&i cac dong vi khuén trén co sé& di lidu.

Céc dong vi Khuén twong dﬁng 32)[) i ?jntg"g)zg) ::;f;i?n

Enterobacter cloacae dong OsEp Plm 30P18 100 98,73 MT367828.1
Enterobacter sp. dong L32 100 98,87 MT505114.1
Enterobacter cancerogenus dong 1LQ201 100 98,73 MNB826153.1
Enterobacter sp. dong M332 100 99,15 MH669192.1
Enterobacter asburiae dong M424 100 98,73 MH669138.1
Enterobacter asburiae dong EB137 100 98,73 MH127569.1

Nhiéu nghién ctu dd chimg minh vi khudn thudc chi
Enterobacter ¢6 kha ning phan hiy nhiéu loai hop chat hitu
co gdy 0 nhiém khac nhau, nhu polychlorinated biphenyls
[11], chit giy doc cho hé than kinh va co kha ning gy
ung thu acrylamide [12], dau tho [13], thudc diét con tring
chlorpyrifos [14], N-methylated carbamates [15], hydrocarbon
da vong thom [16], nhua polyethylene [17], chat hoa déo trong
san xudt nhya di(2-ethylhexyl)phthalate [18]. Dong vi khuin
Enterobacter sp. TL27 dugc chung minh c6 kha nang phan
hity toluene hiéu qua nhat trong cac dong vi khuan phan lap
va c6 thé phan hay nhiéu loai hydrocarbon thom khac nhau.
Két qua nay bo sung thong tin vé kha nang phan huy sinh hoc
da dang cua céc vi khuén thudc chi Enterobacter: Tuy nhién
can ¢6 nhitng nghién ctru tiép theo vé diéu kién t&i wu cho sy
phéan huy cua vi khuan nhu nhiét do, pH, su thong khi, ddng
thoi nghién ctru chit mang phu hop dé ton trit vi khudn dong
TL27 lam co s& cho viéc tong hop ché pham vi sinh dé xu ly
hydrocarbon thom trong nuéc va trong dat.

4. Két luan

Dong vi khudn Enterobacter sp. TL27 duoc phan lap tir
hé thdng xir Iy nude thai phong thi nghiém c6 thé phan hay
100% toluene (0,025% v/v) & thoi diém 24 gid nudi cay va co
kha nang phan huy hi¢u qué cac hydrocarbon thom khac hién
dién trong nudce thai nhu acetophenone, benzaldehyde, phenol,
pyridine va xylene. Diéu nay cho thdy vi khuin Enterobacter
sp. TL27 thich nghi va c6 kha nang sir dung cac ngudn carbon
trong moi truong song ciia ching cho sy sinh truong va phat
trién. Vi khuan c6 kha nang phan hity nhiéu hop chat hiru co
khac nhau la nhiing dong vi khuén duoc dic biét quan tam
trong céc nghién ciru tmg dung dé xir Iy cht 6 nhiém bing bién
phap sinh hoc.
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Khio sat anh hwéng ciia mot s6 nguon cacbon va nito
dén kha nang sinh truwéng va khang khuan
cia chung Streptomyces sp. HM9 phan lap tir hai mién
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Tom tiit:

Tir rat lau Xa Khuén Streptomyces da dwgc biét dén nhw 1a nguon sinh cac chat tw nhién c6 hoat tinh sinh hoc. Trong
nghién ciru nay, xa Khuén bién Streptomyces HM0 phan lap tir hai mién dwgrc t6i wu héa méi truong voi mot s0 nguon
cacbon (C) va nito' (N) khac nhau nham danh gia kha nang sinh chit khang sinh (KS) pho rong. Tinh bot va (NH,),SO,
12 nguon C va N thich hop cho sinh truéng cia HM9. Tinh bot va casein thich hop cho ching HM9 khang lai vi khuan
Vibrio, trong khi lactose va NH,Cl tac dong tot nhit dén hoat dong khang khuin caa HM9 dbi voi ching kiém dinh
chuin Bacillus subtilis ATCC 6633 Khong c6 su trung 13p vé cac chit 1am nguon C cing nhu N dbi véi kha ning
sinh KS ciia chiing HM9 khiang lai vi khuin Gram dwong va Gram am, diéu d6 cho thiy c6 thé chiing HM9 sir dung
cac nguon C va N khac nhau dé sinh ra cic chit KS khac nhau. Py 1a cong bo diu tién vé xa khuin bién sir dung cic
nguon C, N dé sinh chit KS khang vi khuin kiém dinh Gram dwong va vi khuin gy bénh co hdi Gram Am nhém Vibrio
phén I4p tir ngoai méi truwong nudi hai san. Két qua nay Ia co sé' cho nhitng nghién ctru ing dung khai thac chit KS lam
thudc chira bénh hoic sir dung xa khuin bién trong bao quan hai san.

Tir khéa: hoat tinh khang khuén, ngudn cacbon, ngudn nito, Streptomyces.

Chi s6 phdn logi: 1.6

ctru vé thanh phan dinh dudng [4, 5], diéu kién méi truong
nudi cay [6, 7], nghién ctru vé sinh hoc phén tir [8, 9] dé thu
duoc khdi lugng 16n cac chat mong mudn tir sinh khoi cua
xa khuan nay. Cacbon (C) va nito (N) 1a nhiimg nguyén t6
thiét yéu quan trong nhét cho sinh trudng va phat trién cua
vi sinh vét, trong d6 c6 Streptomyces.

1. Dét van dé

Lich sir khdm pha va san xuét thuc KS c6 ngudn gdc tir
Streptomyces dugc bit dau voi streptothricin do xa khuan
Streptomyces lavendulae sinh ra va sau do la streptomycm
tor xa khuan S. griseus, tir d6 cho dén ngay nay c6 dén

80% s6 thude KS dang dung 1a tir Streptomyces, chang han
nhu streptomycin, cephalosporin, neomycin, vancomycin,
kanamycin, bleomycin [1]. Nystatin dugc phan lap tr S.
noursei vao nam 1950 va dang dugc ding rat hiéu qua dé
chita cac bénh do ndm gdy ra, dic biét 1a nhiém nam Candida
sp. trén da bao gdm phat ban, bénh nhidm tring miéng va
nhiém nidm am dao [2]. Daptomycin dugc phat hién vao
cudi nhiing ndm 1980, dén 10 nam sau, n6 duoc san xuét
tur S. roseosporus. Daptomycin 1la mot loai KS diét khuén
phé rong c6 tac dung chdng lai vi khuan gdy nhiém tring
mau Staphylococcus aureus khang thude methicillin va cac
Enterococcus khang thudc vancomycin. Hién tai, daptomycin
dugc dung dé diéu tri cho nhitng bénh nhan nhiém tring da
va cdu trac da, nhiém khuan va nhidm khuén huyét [3].

Streptomnyces ¢ thé sir dung tinh bdt, glucose, sucrose,
maltose, lactose, axit hitu co va ruou ethylic lam ngu(‘Sn C,
va sodium nitrate, axit aspartic, axit glutamic lam ngudn N
cho sinh truéng va sinh chit KS neomycin [10]. Ba ngudn N
khac nhau 1a ammonium sulphate (NH,),SO,), ammonium
nitrate (NH,NO,) va sodium nitrate (NaNO,) duoc st
dung cho nghién cuu sinh trudng va san sinh nystatin cua
S. noursei. Chung xa khudn nay c¢é kha ning dong hoa ca
ba ngudn N thir nghiém [11]. Tuy nhién, mdi loai sir dung
ngudn dinh dudng C, N khong gidng nhau. Thuc té, cac
ngudn C va N khac nhau anh huong dén sy sinh truong va
hiéu qua sinh chat KS ciing khac nhau. Nong do cac co chat
thiét yéu nhu C, N ciing c6 nhiing ngudng giéi han dbi voi
ting loai vi sinh vat. O ndng d6 3,5 g/100 ml dextrose 1am

Ké tir khi phat hién KS diu tién tir Streptomyces, cic
loai xa khudn thudc giéng nay duoc quan tdm nghién ctru
nhiéu hon va duoc biét dén nhu nguén duoc liéu tu nhién
¢6 hoat tinh sinh hoc. Do d6, ciing da co rat nhiéu nghién
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giam ) lugong chat KS cua Streptomyces sp. LH9, trong
khi ¢ ndng d6 2 g/100 ml thi chung nay sinh KS ¢ muc
cao nhit [12]. Khoang pH 6,5-8 dugc coi 1a thich hop cho
Streptomyces sinh truong va sinh tong hop chat KS [13].
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Abstract:

Streptomyces has been known as a source of natural
bioactive substances so far. In this present study, the
sponge-derived Streptomyces HM9 was optimised with
a number of different carbon (C) and nitrogen (N)
sources to evaluate the broad-spectrum antibacterial
ability. Starch and (NH,),SO, were favourable carbon
and nitrogen sources to the growth of the strain HM9.
Starch and casein were suitable carbon and nitrogen
sources for antibacterial activity of strain HM9 against
Vibrio, whereas lactose and NH,Cl were beneficial on
the inhibition of standard indicator Bacillus subtilis
ATCC 6633. There was no overlap of C and N sources
for the antibacterial activity of the strain HM9 against
Gram-positive and Gram-negative bacteria, indicating
that strain HM9 used different sources of C and N to
produce different antibiotics. This is the first report on
a marine Streptomyces strain using C and N sources to
produce antibiotics against Gram-positive bacteria and
opportunistic Gram-negative Vibrio pathogen isolated
from the ambient aquaculture. This result may pave
the way for further research on exploiting antibiotics as
medicine or using them for seafood preservation.

Keywords: antibacterial activity, carbon

nitrogen sources, Streptomyces.

Classification number: 1.6

sources,

Tuy nhién, chung Streptomyces sp. MS-266 ¢o pH t6i wu
1a 6 [14]. Mdi loai déu co dai nhiét d6 t6i uu riéng, da sb
nhiét do sinh trudng va sinh chét c6 hoat tinh sinh hoc cua
Streptomyces t6i wu 1a 25-35°C. Nghién ctru cta Singh va
cong su [15] cho thrfly, chung S. sannanensis SU118 c6 nhiét
d6 t6i wu cho su sinh truong va sinh KS tdt nhat & 28°C,
trong khi chiing Streptomyces KGG32 ¢6 nhiét do toi uu 1a
30°C [16].

Tu nghién ciu sang loc cic chung céd sinh cac chat
hoat tinh trudc do, ching xa khuan song cung hai mién c6
sinh cac chat khang khuan pho rong va dugc xéac dinh la
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Streptomyces sp. chung HM9 [17]. bé hudng téi nghién ctru
san xuat KS pho rong tir ching xa khudn bién tiém ning
nay, chung toi tién hanh khao sat méi truong dinh dudng
nham t6i uu chung HM9 véi mot sé ngudn C va N khac
nhau trén moi trudng starch casein broth-SCB va pH 7,6
nudi cdy ¢ nhiét d6 phong, thir nghiém khang khuan voi
Bacillus subtilis ATCC 6633 va vi khuan gay bénh co hoi
thudc chi Vibrio phan lap tir nue bién tai khu vuc nudi ca
be trén vinh Nha Trang.

2. Phuang phap nghién ciiu

Moz truong va nudi cdy ching HM9: moéi truong SCB
(g/l) gom: KNO, (2), MgSO,.7H,0 (0,05), K,HPO, (2),
NaCl (2), CaCO (0,02), FeSO, 7H 0 (0,01), ngudn C (10
g/l) bao gom: tlnh bot, glucose, sucrose maltose, lactose va
ngudn N (0,3 g/l) bao gom: Casein, urea, NH,Cl, NH,NO,,
(NH,),SO, va pH=7,6+0,2 duoc dung de khao sat theo
phuong phap mot bién mot lac [18]. Ching Streptomyces
sp. HM9 nu6i trén moi truong Marine Agar (HiMedia, An
Do) sau 5 ngay nudi cay & 25°C duoc ciy chuyén sang cac
binh 250 ml chira 100 ml méi truong SCB véi cac ngudn
C va N khac nhau, nudi cdy lic 120 vong/phit & nhiét do
phong, thu dich nuéi vao cac ngay 3, 5 va 7 dé thuc hién céac
thi nghiém khang khuan ngay sau khi thu. Dich nuéi ly tam
10.000 vong/phit trong 5 phut & 25°C dé thu sinh khdi, sinh
khdi dugc say dén kho & 70°C trén gidy bac trong 16 6n nhiét
(hot oven). Sinh khéi kho duoc tinh toan theo khdi luong
trung binh cong va do léch chuan (n=3).

Chudn bi cdc ching kiém dinh: cdy méi ching kiém dinh
B. subtilis 1én Nutrient Agar (NA). Liy 2-4 khuan lac cdy
chuyén sang méi trudng Marine Broth, nuéi lic 120 vong/phut
& 37°C cho dén khi dat mat do 10° cfu/ml theo tiéu chuin
McFarland 0,5 (1,5x<10% cfu/ml).

Phan ldp xac dinh vi khudn thuéc chi Vibrio: vi sinh
vat gay bénh co hoi Gram am thudc chi Vibrio dugc phan
lap tir nudc bién tai khu vuc nuéi ca bé & Hon Miéu, vinh
Nha Trang [19] va dugc dinh danh qua phuong phap
truyén thong [20] trén cac méi trudng chon loc cho Vibrio
nhu Thiosulfatecitrate-bile salts-sucrose agar (TCBS) va
CHROMagar™ Vibrio (Phap). Ba chung V1, V2, V3 dugc
phan lap dén thuan trén TCBS, ghi két qua vé mau sic hinh
dang, sau d6 dugc dinh danh tiép theo vdi Chromagar dugc
trinh bay chi tiét tai [21]. Chung V1 trén TCBS c6 mau vang
va trén Chromagar khong mau, do d6 V1 c6 thé thudc loai
Vibrio alginolyticus. Khuan lac V2 trén TCBS mau xanh
14 chudi va trén Chromagar mau xanh ngoc lam, do d6 V2
duogc xac dinh 1a Vibrio vulnificus. Khuan lac V3 trén TCBS
mau xanh 14 cdy va trén Chromagar mau tring, do d6 chua
xac dinh dugc loai nay, c6 thé do chung V3 yéu nén khong
thé bat mau chi thi ctia moi truong, hodc chung nay khong
thudc 4 loai ma moi truong Chromagar c6 thé dinh danh.
Chung kiém dinh chuén B. subtilis va ba ching V1, V2, V3
duogc gitr gibng trén moi trudng Marine Broth (HiMedia,
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An Do) c6 50% glycerol va luu trir ¢ -80°C tai Vién Hai
duong hoc.

Xéc dinh nong do ikc ché t6i thiéu (Minimum Inhibitory
Concentration - MIC) cua KS lam déi chimg dwong: KS
rifampicin (BioRad, Phap) dugc pha lodng trong moéi truong
Marine Broth v6 trung ¢ dai nong do giam dan (64, 32, 16,
8 va 4 pg/ml) dé tim nong d6 thap nhat @rc ché vi sinh vat
kiém dinh [22]. Tai nong do 4 pg/ml xac dinh c6 su tc ché
va dugc chon 1am ddi chimg dwong.

Pdnh gid hoat tinh khang khudn: thir nghiém 25, 50 va
100 pl dich HM9 d6i khang lai voi mot lugng ¢0 dinh 50 pl
vi khuén kiém dinh va dich méi truorng nudi cy tuong ung
1a 125, 100 va 50 pl sao cho dat dén tong thé tich cubi cing
la 200 ul/giéng. Mu tring (blank) chi chira méi truong
nudi cay (200 pl), déi ching duong la KS 150 pl (4 pg/ml)
+ 50 pul dich vi khuan kiém dinh, d6i ching am chi c6 vi
khuén kiém dinh 200 pl. Thi nghiém danh gia dich nuoi
sau 3, 5, 7 ngay cuia chung HM9 1én su tc ché vi khuan
kiém dinh (B. subtilis va ba ching Vibrio V1, V2, V3) trén
dia ELISA 96 giéng sau 24 gio nudi u ¢ nhiét d6 25°C. Po
dd duc (OD) voi may doc dia ELISA-iMark™ Microplate
Absorbance Reader ¢ budc song 655 nm. Két qua duogc xac
dinh dva trén sd liéu do OD tinh toan véi phﬁn mém MPN
(Microplate Manager) tuong ung.

X ly 50 liéu: tht ca céc thi nghiém duogc thyc hién lap
lai 3 1an. Dir liéu dugc biéu thi bang gia tri trung binh +
d6 léch chuan cua gia tri trung binh cua ba lan lap lai.
Két qua duoc tinh toan va xir Iy théng ké theo phép thur
Turkey-ANOVA, Kruskal Wallis-SPSS, va phan mém R
(Dunn) dé so sanh cac gia tri trung binh mau khac biét
dang ké voi nhau & mirc ¢6 ¥ nghla (p<0,05) va biéu dién
& dang d6 thi st dung phan mém Microsoft Excel 2013.

3. Két qua va ban luan
3.1. Anh hwéng ciia nguon C dén suw sinh truong HM9

Két qua anh huong cua ngudn C khac nhau dén sinh
trudng cua HM9 dugc the hién trong bang 1.

Bang 1. Sinh khéi HM9 véi cac ngudn C sau 3, 5, 7 ngay nudi cay.

A Sinh khdi Sinh khéi Sinh khéi
Nguon C \ 5 -
ngay 3 (mg/ml) ngay 5 (mg/ml) ngay 7 (mg/ml)

Tinh bt 3,5564¢0,619 4,333+0,598 2,400°%+0,577
Glucose 1,511%40,694 2,067°+0,917 1,756°+0,668
Sucrose 0,200%+0,067 0,378+0,139 0,200*+0,067
Maltose 3,444+0,795 4,311+0,648 1,467°+0,067
Lactose 2,489°+0,860 3,022%4+0,379 1,711°+0,454

Cac chir cai a, b, ¢ trong cling mét cot thé hién sai khac co y nghta thdng ké theo
phép thir Turkey tai cing mdc thdi gian (p<0,05).

Nhin chung, khi dugc nudi cay véi cac nguon C khac
nhau, ching HM9 cé cung xu thé dat sinh khoi cao nhat tai
ngay th 5. Nghién ctu cua S.H.A. Zahrani (2007) [23] cho
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thiy, ching Streptomyces J12 cho sinh khéi cao nhét sau 6
ngay nudi cdy voi nguon tinh bot, trong khi d6 sucrose tao
ra sinh khoi thip nhat trong cac ngudn C khao sat. Céc tac
gia khac nhu I.M. Ababutai va cs (2013) [14], C. Singh va
cs (2017) [6] cong bd ngudn C 14 tinh bot thich hop nhét
cho sinh truong cuia Streptomyces khi so sanh véi cac ngudn
khac nhu glucose, sucrose, maltose, fructose.

3.2. Anh hwong ciia cic nguon C dén hoat tinh khdng
khuan ciia HM9

Chung HM9 khi nuéi trong méi truong nudi ciy ¢ chia
cac ngudn C khac nhau c6 sy khac nhau dang ké vé kha
nang trc ché vi khuan Vibrio V1 va khac nhau & ca 3 mirc
dich 25, 50 va 100 pl (Kruskal-Wallis, p=0,0007). Kha nang
khang V1 tuong dbi tot khi OD do dwoc ¢ ca 3 mue khao sat
thdp hon rat nhiéu va c6 sy sai khic ¢6 y nghia so v6i dbi
chimg duong (KS+V1) (hinh 1).

120

1,00 |
0,80 | ‘

Tb Glu  Suc  Mal Lac BC(+) DC(-) Blank

B Thé tich 25 pl
= Thé tich 50 ul
Thé tich 100 pl
=DC(+)
=DC(-)
Blank

Mat d) quang

Hinh 1. Anh hwéng ctia ngudn C dén kha nang khang ching vi khuan
Vibrio V1.

Tb: tinh bdt, Glu: glucose, Suc: sucrose, Mal: maltose, Lac: lactose. KS+V1=DC(+):
dbi chirng dwong, V1=DC(-): dbi chirng am, Blank: chi cé mai truong.

Khi nguén C la sucrose thi mat do vi khuan kiém dinh
do dugc 1 thap nhat so vdi cac ngudn C khac. Diéu nay cho
thay sucrose la ngudn C thich hgp cho ching HM9 sinh chat
KS wc ché vi khuin kiém dinh, tuy nhién, xét vé sinh khéi
(bang 1) thi sucrose khong phai 1a ngudn C tét nhat cho sinh
trudng cua HM9. Trong khi do, tinh bt khong chi thich hop
cho sinh trudng ma con thich hop cho viéc san xudt chét
khang khuén tc ché V1.

B Thé tich 25 pl

B Thé tich 50 ul
Thé tich 100 pl

EDC(+)

= DC(-)

<«
S 060 |
g Blank
= 040 | a
020 }
0,00 — \

Tb Glu  Suc Mal Lac DC(+ DC( Blank

°01,00

2090 |}

Hinh 2. Anh hwéng clia ngudn C dén kha nang khang chiing vi khuén
Vibrio V2.

Tb: tinh bdt, Glu: glucose, Suc: sucrose, Mal: maltose, Lac: lactose. KS+V2=DC(+):
d6i ching dwong, V2=DC(-): dbi chirng &m, Blank: chi c6 méi trwong.
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Hinh 2 cho thdy, da s6 cac ngudén C déu dugc HMO sir
dung va thé hién kha ning trc ché V2 & mdi ngudn tmg voi
mdi thé tich 1a khac nhau va khac ca khi so v6i dbi chimg
dwong (KS+V2) ¢ y nghia vé mat thong ké (Kruskal-Wallis,
p=0,00002). O ngudn C la glucose vai thé tich 25 va 100 pl
¢6 gia tri OD lan luot 1a 0,096 (p=0,05) va 0,083 (p=0,02),
ngudn tinh bot véi thé tich 25 pl ¢6 gia tri OD 0,077 (p=0,02),
gid tri OD cua ddi chimg duong 0,394. Ngudn C 1 tinh bot
va glucose thich hop cho kha nang sinh KS cua chung HM9
qua viéc e ché V2 t6t hon cac ngudn C khac nhu ngudn
sucrose va kha niang wrc ché nay cao hon ca KS rifampicin
(d6i chung duong).

k=3
S

® Thé tich 25 pl
# Thé tich 50 pl

Thé tich 100 ul
uDC(+)
uPC(-)

Blank

Suc  Mal Lac DC(+) DC() Blank

o
3
=}

Mit d§ quang
=1
2

o
[}
=1

0,00

Hinh 3. Anh hwéng ctiangudn C dén kha nang khang vi khuan Vibrio V3.
Tl?: tinh bét, Glu: glucose, Suc: sucrose, Mal: maltose, Lac: lactose. KS+V3=DC(+):
doi chirng dwong, V3=DC(-): doi chirng am, Blank: chi cd méi trwong.

Tir hinh 3 cho thiy su khac nhau vé kha niang trc ché
V3 khi nudi v6i cac ngudn C khac nhau & ca 3 muc dich thi
nghiém, su khac nhau vé kha ning trc ché V3 nay c6 y nghia
vé mit thong ké (Kruskal-Wallis, p=0,0002). Chung HM9
v6i ngudn C 1a tinh bot cho hoat tinh e ché V3 t6t nhat voi
thé tich 100 va 25 ul dich nuéi (p=0,02), maltose véi thé tich
100 ul (p=0,05), glucose véi thé tich 25 pl (p=0,05).

@ 100
s 1 WThétich 25 ul
g_ 1,00 N lThc tich 50 pl
< 080 i I Thé tich 100 pl
g . =DC (+)
& 000 pC()
> 040 ® Blank

0,20 iT I

0,00 . . . . . . —a

Glu Suc Mal Lac bC(+) BC(-) Blank

Hinh 4. Anh hwéng ctia ngudn C dén kha nang khang vi khuén B.
subtilis

Tb: tinh bdt, Glu: glucose, Suc: sucrose, Mal: maltose, Lac: lactose. KS+vi khuan
B. subtilis=DC(+): dbi chirng dwong, vi khudn B. subtilis=DC(-): d6i chirng am,
Blank: chi co6 moi trwdng.

Tir hinh 4 cho thay lactose 1 ngudn cacbon dwoc HM9
str dung dé sinh chat rc ché B. subtilis t6t hon cac ngudn
khéc. Cung thé tich 100 pl thi lactose cho gia tri OD 1a 0,233,
OD cua sucrose va glucose lan Iugt 1a 0,898 va 0,835, va su
sai khac nay c6 y nghia thong ké vai p=0,02<0,05. So voi
lactose; sucrose, maltose va glucose cho két qua tre ché thap
hon, nhung van thé hién tinh khang khuan c6 y nghia so véi
d6i chung am (Kruskal-Wallis, p=0,00004<0,05).

TAP CHI

HOA HOC

ONG NGHE /It Nam 64(1) 1.2022

Mot sb nguén C nhu tinh bot, maltose, sucrose, trehalose,
xylose va glucose da dugc thir nghiém cho nghién ctru sinh
chat KS & Streptomyces sp. AS4 phan lap tir tram tich rimg
ngap min, glucose 1a ngudn C thich hgp nhat cho chung
nay sinh chat KS khang lai B. subtilis [24]. Trong mot
nghién ctru khac, galactose lai 1a ngudn C phu hop nhét cho
su sinh truong cling nhu sinh tong hop kanamycin cua S.
kanamyceticus, mac du dextrin, tinh bdt hoa tan, va tinh bot
khoai tdy cho nang suét sinh khdi cao hon [25].

3.3. Anh huwéng ciia nguén N dén sw sinh truwong cia HM9

Két qua sinh khdi (bang 2) duoc thé hién dudi dang trung
binh, d¢ léch chuan (n=3). Qua bang 2 cho thiy, ngudn N 1a
(NH,),S0, cho sinh khdi cao nht véi 9,044+1,826 mg/ml
va casein voi 4,289+1,212 mg/ml sau 5 ngdy nudi cay.
Ngudn N 14 urea cho sinh khéi thap nhit so véi cac nguén
N khao sat, c6 thé urea lam cho méi truong pH tré nén kiém
nén khong phu hgp cho sinh trudng chia HM9. Chung nay
¢6 thé can nhiéu thoi gian hon (nhiéu hon 7 ngay) dé dat mat
d6 sinh truéng cao nhét trong méi truong nudi véi urea. Tuy
nhién nghién ciru nay khao sat thoi gian chung cho tat ca cac
ngudn C va N trong thoi gian thong nhat 1a 7 ngay.

Bang 2. Anh hwéng cua cac ngudn N dén sinh trwéng cliia HM,

Ngudn N Ngay 3 (mg/ml)  Ngay 5 (mg/ml)  Ngay 7 (mng/ml)
Casein 3,555°+0,619 4,289"+1,212 2,400%£0,577
Urea 0,800%£0,067 1,467+0,657 2,402:+1,264
NH,CI 2,911°+0,582 7,200%+1,752 4,689%+1,118
NH,NO, 2,022%+0,619 5,467%+1,067 2,200%+0,529
(NH,)),SO,  2,600°:0,917 9,044°+1,826 5,267°+0,306

Céc ch¥ cai a, b, ¢ trong cung mét cot thé hién sai khac trung binh mau cé y
nghia théng ké gitra cac ngudn N véi nhau theo phép thir Turkey tai cling thoi
diém nuoi cay (p<0,05).

3.4. Anh huong ciia nguon N dén khd nang khang
khudn cia HM9

Két qua anh hudng ciia cac ngudn N dén kha ning khang
chung Vibrio V1 duoc trinh bay trong hinh 5. Cac ngudén N
dugc khao sat déu c6 anh huong co ¥ nghia dén kha ning
khang khuan cta ching HM9, su khac nhau ¢ cac nhom cé
¥ nghia vé mit thong ké (Kruskal-Wallis; p=0,0002).

50 120 B Thé tich 25 pl
g  Thé tich 50 pl
g 1,00 Thé tich 100 pl
o 0.80 =DC(+)
] BC()
- 0,60 m Blank
e
S 040

0,20 k i i

0,00 =

Casein ~ Urea NH4C1 NH[,NOw (NH4)7SO4 DC Blank

Hinh 5. Anh hwéng cua nguén N dén kha nang khang V1.
DC(+): dbi chirng dwong, gdm KS+vi khuan V1, BC(-): di chirng am, chi gébm vi
khuan V2, Blank: chi c6 méi truong.
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Gia tri OD do dugc ¢ thé tich 25 pl cua casein 1a 0,126;
ngudn N 1a NH,ClvaNH,NO,c6 gia tri OD lan luot 140,157
va 0,159; cac gla tri nay thap hon gia tri OD cua do6i ching
duong (KS+V1) 1a 0,921 va c6 ¥ nghia vé mat thong ké
voi p 6 casein la 0,02<0,05 va p caa NH,Cl va NHNO, la
0,05<0,05. Tur hinh 5 cho thiy, casein, NH Clva NH NO la
cac ngudn N thich hop cho ching HM9 s1nh chit tc che Vl

en 1,00
0,80
0,60
0,40
0,20
0,00

M Thé tich 25 pl
B Thé tich 50 pl
Thé tich 100 ul
BPC(+)
bC(-)
@ Blank

Mit d§ quan

T
Blank

NH,CI NH,NO; (NH,),S0, BC(+) DC(-)

Casein ~ Urea

Hinh 6. Anh hwéng cta ngudn N dén kha niang khang véi ching
Vibrio V2. ) . ) )
BC(+): doi chirng dwong, gom KS+vi khuan V2, BC(-): doi chirng am, chi gom vi
khuan V2, Blank: chi c6 méi trwong.

Hinh 6 cho thay, cdc ngudn N khac nhau trong méi truong
nudi HM9 véi 3 thé tich khac nhau déu co kha ning tc ché
dugc V2, dang ké 1a su khac biét thé hién rd nhat va co v
nghia (Kruskal-Wallis; p=0,00004) véi d6i chimg am (V2).
Khi HM9 str dung casein lam nguén N co6 gia tri OD dat 0,77
& thé tich 25 ul so voi OD cua dbi chimg duong (KS+V2)
12 0,39 va su khac biét c6 ¥ nghia vé mat thong ké (p=0,03).
Céc ngudn N duoc khao sat déu cho thdy chiung HM9 sinh
tong hop chat KS duoc sinh ra trong dich nuéi, trir truong
hop (NH,),SO,, ¢ ca ba mitc dich khdo sat chi c6 muc thé
tich 25 ml cho gia tri OD thap hon ¢6 y nghia véi d6i ching
dwong; vai thé tich 100 pl ¢6 gia tri OD 14 0,53, cao hon OD
ctia dbi chimg duong, nghia 13 KS ¢6 trong thé tich dich khao
sat hoat dong kém hiéu qua hon so v&i déi chimg dwong, c6
thé (NH,),SO, it thich hop cho kha ning sinh chat KS cua
HMO9.

e 1,00 .

£ B Thé tich 25 pl
el 0,80 [ ®Thé tich 50 I

- Thé tich 100 pl

g 060 #DC(+)

& 040 Ii bC(-)

n
= 0w | g .T T'T i i Blank
0,00 -
Casein  Urea  NH,Cl NH,NO;(NH,),S0, bC(+) DC(-)  Blank

Hinh 7. Anh hwéng clia ngudn N dén kha ning khang V3.
DC(+): @bi chirng duong, gdbm KS+vi khuan V3, BC(-): di chirng am, chi gém vi
khuén V3, Blank: chi cé mai trwong.

Ttr hinh 7 cho cho thdy, HM9 st dung cac ngudn N
khac nhau & mdi thé tich khac nhau déu c6 kha ning
rc ché dugc V3 (Kruskal-Wallis, p=0,0003). Trong do,
casein va NH 4NO & thé tich 100 pl 1a cac nguon N tt cho
HMO sinh chat rc ché V3 véi gia tri OD lan luot 13 0,107
va 0,131 (OD cua dbi chimng dwong 13 0,695 v6i p=0,03).
Diéu nay cho thy casein va NH ,NO, lacac nguodn N thich
hop cho HMO sinh chit KS dé trc che V3.
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1,20 _ WThétich 25 pl
1,00 B Thé tich 50 ul
0,80 The tich 100 pl

mDC(+)

0,60 DC(-)
0.40 u Blank
0,20 i i

0,00 =

Casein  Urea  NH,Cl NHNO, (NH,),80,PC(+) BC(-)  Blank

Miat d§ quang

Hinh 8. Anh hwéng cua ngudn N dén kha ning khang B. subtilis.
DC(+): d6i chirng dwong gdm KS+vi khuén B. subtilis, DC(-): dbi chirng am, chi
gdm vi khuan B. subtilis, Blank: chi c6 méi trwdng.

Hinh 8 cho thdy, HMO st dung cac nguén N khéac nhau
(tuong tmg v&i cac thé tich khac nhau) ¢6 kha niang trc ché
B. subtilis so v&i d6i ching 4m chi ¢ vi khudn kiém dinh
B. subtilis (Kruskal-Wallis, p=0,00005<0,05, n=3). Tuy
nhién kha ning tc ché B. subtilis khong cao hon so voi
DC(+). Chi ¢6 ngudén NH,C1 & thé tich 50 pl cho khd ning
{rc ché B. subtilis tt véi gia tri OD 12 0,328, so véi gia tri
OD ciia d6i chig duong 0,433 gi tri nay c¢6 y nghia vé
mit théng ké véi p=0,02<0,05.

R. Haritha va cs (2012) [26] cong bd (NH,),SO, 1a nguén
N thich hop cho su sinh truong cta xa khuan S. carpaticus
phan 1ap tir tram tich bién. Pang cha ¥ 1 & nghién ctru ciia D.
Thakur va cs (2009) [27], xa khuan ciing duoc tdi vu & moi
truong ¢6 pH va nhiét do nudi cdy twong tw nhu nghién ciru
ctia chiing t6i, két qua cho thay urea khong phai 1a nguon N
thich hop cho su sinh truéng ciia Streptomyces sp. 201. O
mot nghién ctru khac da chi ra rang, ammonium (NH ,) thich
hop cho su sinh truong, tuy nhién nong do cao ammonium
c¢6 anh hudng bat loi dén viéc sinh KS nystatin khi ma luong
phosphate va glucose van con trong mdi trudng nudi. Khi
lwong ammonium giam dan trong moi truong nudi (do vi
sinh vét st dung) thi chung sinh nhiéu nystatin hon. Trong
khi do, sodium nitrate (NaNO,) kéo dai pha tiém phat (lag
phase) va do d6 luong nystatin dugc sinh ra thap hon 50%
so voi luong nystatin duoc sinh ra khi chung xa khuan nay
dugc nudi cdy véi ngudn N 1a ammonium. Nystatin dugc
sinh ra c6 lién quan chdt ché dén téc do sinh truong. Khi toe
dd sinh truong giam thi lugng KS duogc sinh ra nhiéu hon
[11]. Nguon N vé co va hitu co gdm ammonium sulphate
((NH,),S0,), cao thit bo, peptone, cao ndm men va casein
dugce dung dé t6i wu hoa dinh dudng cho sinh truéng va
sinh chit KS cua ching Streptomyces sp. AS4. Két qua cho
théy, cao nim men, (NH,),SO,, cao thit bo lan luot la nhiing
ngudn N thich hop cho chiing nay sinh chat KS [24]. Do do,
t6i wu cac chat dinh dudng chinh 1a cung cép cac chat ban
dau khac nhau cho vi sinh vat dé cho ching sinh truéng va
phat trién, thong qua qué trinh trao d6i chat dé thu duoc cac
chét c6 hoat tinh sinh hoc khac nhau.
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4. Két luan

Tinh bot 14 ngudn C thich hop cho sinh truong ciia HMO,
ddng thoi ciing 13 ngudn C thich hop cho kha ning sinh chat
KS khéng lai vi khuan Vibrio. Trong khi (NH,),SO, la ngudn
N thich hgp cho sinh truong cua HM9, casein la nguon N
thich hop nhat cho sinh chat KS khang Vibrio, va NH,Cl
la nguon N thich hgp nhat cho HM9 sinh chat KS khang vi
khuan B. subtilis ATCC 6633. Khi sir dung cac ngudn C va
N khac nhau, chung HM9 cho kha nang do6i khang vdi hai
ching vi khuan kiém dinh khac nhau. Piéu d6 cho thay,
chiing xa khuén nay c6 thé sinh ra nhiing chit KS khac nhau
hodc nhimg KS phd rong. Vi vdy, can c¢6 nhitng nghién
ctru tiép theo vé thanh phan cac chit trao d6i bac hai duoc
sinh ra, tinh sach va phan tich cAu trac cac chat ¢ hoat tinh
khang khuan tir chiing xa khuan nay.
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Nghién ciru danh gi4 @ phong phi, twong dong cua loai ve sau
(Hemiptera: Cicadidae) & khu vue Tay Bac

Luu Hoang Yén"2, Pham Hong Thai>3, Bui Thu Quynh!

!Bao tang Tai nguyén Rung Viét Nam, FIPI, xa Vinh Quynh, huyén Thanh Tri, Ha Noi, Viét Nam
2Bdo tang Thién nhién Viét Nam, VAST, 18 Hodng Quéc Viét, phirong Nghia D6, quin Cau Gidy, Ha Néi, Viét Nam
SHoc vién Khoa hoc va Cong nghé, VAST, 18 Hoang Quoc Viét, phuong Nghia Pé, quan Cau Gidy, Ha Néi, Viét Nam

Ngay nhén bai 15/11/2021; ngay chuyén phan bién 17/11/2021; ngay nhan phan bién 9/12/2021; ngay chp nhan ding 14/12/2021

Tom tit:

Pi c¢6 nhiéu cong trinh nghién ctru vé cac loai ve siu thudc ho Cicadidae, nhung méi dirng lai & pham vi danh gia
da dang loai ciia mdt khu bao ton thién nhién (KBTTN), hay mét vuon qudc gia (VQG) thude viing Tay Bic nwée
ta, chwa c6 nghién ciru t6ng thé vé danh gia da dang sinh hoc cia cac loai ve siu thudc ho Cicadidae Trong nghién
cliru nay, cac tac gla da thu thap, st dung cac chi so da dang sinh hgc dé tinh toan cac chi s6 da dang sinh hgc ciia ho
ve siu vung Tay Bic. Két qua cho thay, loai ve siu trong ho Cicadidae c6 sw da dang cao nhit & hé sinh thai (HST)
rirng gia (RG), giazm dan khi sang HST rirng phuc hdi ty nhién (RPHTN) va thap nhit ¢ HST rirng phuc hdi nhan
tao (RPHNT). Thanh phén loai ho Cicadidae & dai dd cao trén 1.000 m da dang hon dai d§ cao dwéi 1.000 m (sw
khac nhau cé y nghia théng ké&). O dai dd cao trén 1.600 m, thanh phén loai it, nhung lai 13 nhirng loai dic hiru ciia

ving Ty Bic, Viét Nam.

Tir khéa: bd Canh nira - Hemiptera, chi s6 da dang sinh hoc, ho Ve siu - Cicadiae, Tay Bic, Viét Nam.

Chi s6 phén loai: 1.6

1. Md dau

Con trung 1a nhoém sinh vat c6 vai tro rat 1on trong tu
nhién ciing nhu doi song con ngudi, ching 1a nhom dong
vat da dang nhat hanh tinh, uéc luwong c6 khoang 30-80 tri¢u
loai, chiém hon mot nira s6 loai hién biét trén trai dat [1].
Hién nay, da c¢6 hon 1 tri¢u loai con trung dugc mo ta trén
trai dat, trong d6 bo canh nira (Hemiptera) ¢ sd luong loai
tuong ddi 16n. Ho Cicadidae, tén Viét Nam 1a ho ve sau, 1a
mot ho con trung thudc bd canh ntra (Hepmiptera) rat phé
bién ¢ Viét Nam.

Su bién dong thanh phz‘in loai thudc ho Cicadidae theo
thoi gian co thé duoc str dung lam yéu td chi thi cho su bién
dong moi trudng sdng & cac HST. Bén canh d6, ho nay con cd
nhiéu loai dwoc st dung trong y hoc ¢ truyén. Nho cac dic
diém d6, nhiéu nha khoa hoc da lya chon ho Cicadidae lam
sinh vat chi thi cho tai nguyén riing 6 mot HST nhat dinh [1].

O Viét Nam néi chung, ving ntii TAy Bac noi riéng, cac
nghién ctru vé& thanh phan loai va dic trung phan bd cia
cac loai thudc ho Cicadidae thuong dugc thuc hién riéng
1¢ & mot s6 VQG, KBTTN hoic thién vé phan loai hoc, tim
kiém, phat hién va cong bd loai méi [2-5]. Tuy nhién cho
dén nay, 6 vung nui Ty Bic van chua c6 nghién clru tong
thé vé danh gia da dang sinh hoc cua cac loai ve sau thudc
ho Cicadidae. Xuit phat tir thuce tién néu trén, chiing toi thuc
hién nghién ciru nay nham danh gia sy da dang, tuong dong
ctia loai ve sau & vung nai Tay Bic, Viét Nam.

“Tac gia lién hé: Email: luuhoangyencitb@gmail.com
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2. Doi twgng va phuong phap nghién ciiu
2.1. Poi twong nghién ciru

Nghién cttu dugc thuc hién tu thang 5/2015 dén
thang 12/2020 vé&i d6i twong 13 nhimg loai ve sau (ho
Cicadidae), phan bd ve-rdy (Auchenorrhyncha), bo canh
ntra (Hemiptera).

Diéu tra, thu thap mau vat bd sung tai mot s6 diém & khu
vuc Tay Bic nhu: VQG Hoang Lién (Lao Cai), KBTTN
Muong Nhé (Dién Bién), Ngo Ludng - Ngoc Son (Hoa
Binh); Thuong Tién (Hoa Binh), Mudng Té (Lai Chau). Moi
khu vuc chon 3 HST dai dién 1a RG, RPHTN va RPHNT.

2.2. Phwong phap nghién curu

- Thl;l thap mau vat tru’("mg thanh cua ho Cicadidae béng
vot va bay d@n, st dung hé thong phérl loai cia M.S. Moulds
(2005) [6] d€ phan tich, giam dinh mau vat.

- Céc sb liéu duge luu trir va tinh toan véi sy hd tro
cua phan mém Microsoft Office Excel trong Windows 10
va phan mém Primer V6.

- Céc chi s da dang loai ding dé tinh d6 da dang loai
cua mét khu vuc nghién ctru gom:

+ Chi s6 da dang Shannon - Weiner (chi s6 H’) dugc tinh
theo cong thure sau:

. = n
H :-;*'logz ﬁ
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Abstract:

There have been many research works on cicadas of the
Cicadidae, but they have only researched and evaluated
diversity in a conservation area, or a national park
in the Northwest, without a comprehensive study on
them. In this study, the authors have collected and used
biodiversity indices to calculate biodiversity indexes of
cicadas in the Northwest region. Results showed that the
cicada species in the Cicadidae had the highest diversity
in the old-growth forest ecosystem, decreasing gradually
in the secondary forest ecosystem and the lowest in the
secondary forest ecosystem. The species composition of
the Cicadidae at an altitude above 1,000 m is more diverse
than that at an altitude below 1,000 m (the difference
is statistically significant). At the elevation above 1,600
m, the species composition is small but endemic to the
Northwest region.

Keywords: biodiversity index,
Hemiptera, Northwest, Vietnam.

Classification number: 1.6

Cicadidae family,

trong d6: H’: chi s da dang loai; s: s luong loai trong khu
vue nghién clru; n;: s6 lwong cé the cua loai i; N: s6 luong
c4 thé trong toan b mau.

- Chi sb da dang Margalef (d) dugc tinh theo cong thirc
sau:

d=(S-1)/LnN

trong do: S: tong sb loai trong mau; N: tong s6 luong ca thé
trong mau. Chi s6 d cang thip khi da dang vé loai thap va
nguoc lai.

- Chi s da dang Simpson (D) duoc tinh theo cong thic
sau:
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S
n|(n_1)
) i;lN(N—l)

trong do: S: tong s6 loai trong quan xa sinh vat; n;: s6 ca
thé cua loai thi i; N: tong sb c4 thé trong quan xa sinh vat;
0<D<1, D cang 16n thi d§ da dang sinh hoc cang cao.

- b6 phong pht n’ (%) dugc xac dinh theo cong thirc sau:
n’ (%) = (n/N)*100

trong do: n;: 56 lugng ca the cua loai i tai khu vuc nghién
ctru; N: 6 lu(mg cé thé cua tat ca cac loai tai khu vuc nghién
cuu.

bo phong phu cua m5i loai trong HST duoc xac dinh
bang ty 1& phan trim (%) sb ca the clia loai do trén tong sb ca
thé cia tat ca cac loai c¢6 trong mau diéu tra. Murc do phong
phua ctia mot loai trong khu vuc nghién ctu duoc xac dinh
theo [7]: n”>10%: loai rat wu thé; n’ tir 2,0 dén 5,0%: loai
vu thé tiém tang; n’ tir 5,1 dén 10%: loai wu thé; n’<2,0%:
loai khong wu thé.

3. Két qua va ban luan

3.1. Thanh phan lodi, dé phong phii va cdc chi sé da dang
sinh hoc ciia ho ve sau ¢ viing niii Tdy Bic theo HST

Két qua diéu tra, thu thap mau vat ngoai thuc dia tai
5 khu vuc nghién ctru thudc 4 tinh ciia ving nui phia Bic
gém: VQG Hoang Lién (Lao Cai), KBTTN Muong Nhé
(Pién Bién), Ngb Ludng - Ngoc Son (Hoa Binh), Thuong
Tién (Hoa Binh) Mudng Té (Lai Chau) ¢ 3 HST dai dién 1a
RG, RPHTN va RPHNT da xac dinh dugc 63 loai thude 31
gidng, 11 toc, trong d6 ¢ 10 loai 1a loai dic hiru cua 1 ving
Tay Bic. S6 luong loai, ca thé, do phong phu ciia mdi loai
trong HST dugc thé hién ¢ bang 1.

Trong HST RG, chung t6i thu dugc 24 gidng, 39 loai véi
431 cé thé; HST RPHTN thu duoc 19 gidng, 31 loai, voi 238
cé thé; con & HST RPHNT chi thu duoc 9 giéng, 15 loai voi 58
ca thé. Tr bang 1 nhan thiy, 13 loai ¢6 mat & ca 3 HST (chiém
20,63%), gom: Cryptotympana atrata, Cryptotympana holsti,
Cryptotympana mandarina, Gaeana maculate, Pomponia
backanensis, Haphsa nana, Platylomia operculata, Tosena
melanoptera, Mogannia hebes, Mogannia saucia, Huechys
sanguinea, Huechys beata va Scieroptera splendidula. Co
14 loai thu duwgc ¢ 2 HST RG va RPHTN (22,22%), 10 loai
chi xuit hién & HST RG, khong xudt hién & cac HST khéc
(15,87%). Theo phuong phap tinh dd phong phu loai (n’) cia
V.Q. Manh (2004) [7], & HST RG, trong s6 39 loai thu thap co
3 loai thudc nhom loai rat wu thé 1a Gaeana maculate, Tosena
melanoptera va Huechys tonkinensis; 4 loai thugc nhom uu
thé, gom Cryptotympana atrata (n°=6,26%), Cryptotympana
holsti (n’=6,26%), Haphsa nana (n’=5,57%) va Platylomia
operculata (n’=7,42%). Bén canh do, HST RG ¢6 8 loai thudc
nhém wu thé tiém tang (n’=2,0-5,0%) va 23 loai khong wu thé.
Tap hop cac loai rat vu thé, wu thé va vu thé tiém tang chiém

28
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Bang 1. Danh sach thanh phan loai, s6 lwgng méu, do phong ) Taphurini Lemuriana ~ Lemuriana apicalis
phu cua cac loai ve sau ho Cicadidae trong cac HST khu vuwc 3 Hea e ) 046
Tay Bac Viét Nam. 54 Sinosenini Karenia Karenia hoanglienensis 3 0,70 - -
o RG RPHIN RPHNT 55 Huechysini Huechys Huechys sanguinea 4 093 34 1429 2 345
T Tic ion Loai T o T ’
: : Simiu (%) Sinis w(%) Siwh % :j :““Z” be”l“’ ;j f;; ; i;g -
) l o I . - -
1 Platypleurini Platypleura — Platypleura kaempferi 12 28 6 150 - u'ec 0 mensz.s :
) Pltylewa bl | ] 0 58 Scieroptera  Scieroptera splendidula 4 093 4 168 2 345
atypleura hiipa A 4
N o [;p ; b: 59 Scieroptera formosana 1 023 - - 1 172
atypleura badia
> ,p. e 60 Scieroptera delineata
4 Pycna Pycna indochinensis . 6l Stien
eroptera crocea
S Copoympnini Chemsica  Cemitcasien 14 335 1 042 0 SC, i l “‘?‘i .
o cleropiera orentatis
6 Chremisti 1 0,23 = = o N
p - G )errnzs e " ) o 63 Tibicinini Katoa Katoa chlorotiea 1 0,23 - - -
otympana  Cryptotympana aquila - - X : : - e e
g Chplompan i Tong Slndu®lii BSmiudlloi B miu1Sloi
8 Cryptotympana atrata -~ 27 62 13 sS40 11 1897 Do - o e
- 0 phong phi rung binh cia t3p hop che lodi vu the, rat wu the 565 54 8
9 Cryptotympana holsti -~ 27 62 3 126 2 345 Vi the iém ting ) j J
Cryptotympana T 18 (%) 6 lod wu thé va rat wu thélta Aokt i tha 1
10 PO W) 8T 204 2 345 1€ (%) 50 lodi wu the va rat wu the/tdp hop s0 lodi wu the, rat
nandarina ' wuhé vt i g iy cEa 4R
Il Crypiotympana recta - . . . . Ty 16 (%) ép hop lodi rit v thé, v thé va wu thé iém ting 146 516l 8667
12 Polyneurini Angamiana  Angamiana floridula 5 L6 - - - - trong moi HST ' ’ ’
13 Formotosena ~ Formotosena seebohmi 6 139 3 1,26 "1 loai khong xuat hién.
14 Gacanini Gacana Gaeana vitalisi - - - - - . , , ) B
15 Goeanamacilate 59 136 16 67 6 1034 38,46% va céc loai khong uvu thé chiém 61,54% tong so loai
16 Balinta Balinadelinends - - - - - trong HST RG. B¢ phong phu trung binh cta tdp hop cac loai
17 Beoquartna ~ Becquartina electa 2 046 - - - - rat uu the, uu thé va uu the tiém tang dat 5,65%. Ty 1€ phan
18 Talaingini Talainga Talainga binghami 2 046 2 084 - - tram gitra sO loai wu the va rat vu theé voi tap hop loai rat wu the,
19 Cicadini Terpnosia Terprosia chapana - - - - - - wu thé va vu thé tiém tang 12 46,67% (bang]).
20 Terpnosia rustica = = > = = 2 ) ,
2 Teposiamesonolis - - - . .. ) Tai HST RPHTN thu dugc 31 loai, trong d6 ¢6 2 loai rat uu
) Pompona  Pomponialinearis 3 00§ 336 - - thé (n’>10%) 1a Pomponia piceata va Huechys sanguinea; 5 loai
bA) Pomponia piceata - - 29 18 6 10,34 uu theé (n’=5,1-10%) gom: Cryptotympana atrata (n’=5,46),
4 Pomponia backmensis 14 325 21 88 7 1206 Gaeana maculate (n’=6,72), Pomponia backanensis (n’=8,82),
25 Purana Purana guttularis 1 023 3 126 - - Haphsa nana (n’=5,88) va Tosena melanoptera (n’=5,04); 9
= s sl loai wu thé tiém tang (n’=2,0-5,0%) va 15 loai khong uu thé
i; — flh i (O’jz T (n’<2%). Tap hop cac loai uu thé, rat vu thé va uu thé tiém tang
topsaltri topsaltria phr X X <K “ A , \e N X <K
. I?})l‘)psa E Iegl o ;ap " T chiém 51,61%, trong khi tap hop céc loai khong wu thé chiém
nthaxara ninaxara fiexa ° 2 4
; 0/ (A A a: n ,
30 Meimuna Meinuna subviridissima 7 009 4 1,68 4‘8’39/70 '[Oflg S0 103:1 tI‘Ofl.g HSTARI?HTN' ADOAp hOIlg p hu trung
" binh cua tap hop céac loai uu thé va uu thé tiem tang cua HST
3l Meimuna durga - - - - - o R N g R L .z
0 Hghe  Hohan R TR S R ¥ RPHTN dat .5 46%. Ty 1§ phan trdm giita so loai uu thf: va rat
3 Haphsa sctla 619 - .. uu thé so véi tap hop loai rat uu thé, uu thé va uu thé tiém tang
k) Haphsa conformis - - - - - - la 43.75% (béng 1)
35 Sinapsaltria  Sinapsaltri is - , ns \s Lo
e Trong HST RPHNT, chiing t6i thu dugc 15 loai, trong d6 c6 5
36 Macrosemia ~ Macrosemia tonkiniana 10 222 0,34 lodi thude nhém loai At th X s 10% XL Cropt
3 Paoma  Plaplomiabock 7 L@ 3 1% oat thuoen Omooal ratuu the (n ")’, gom. Oryp otympana
3 Paglmiageralis % 20§ 36 2 3 atrata (n’=18,97%), Gaeana maculata (n’=10,34%), Pomponia
. . o . . ,_ 0 \
) Dudba  Duddbichaianess 5 116 2 0% - - piceata (n’=10,34%), Pomponia backanensis (n"=12,06%) va
m Dundubia feze . . . . . Tosena melanoptera (n’=12,06); 1 loai wu thé la Haphsa nana
4 Dundubia nagarasingna 3 0,70 - . (1’1’:8,62%) va 7 loai vu thé tiém tfll’lg (1’1’ nhén glé '[l'i 2-5%).
L) Tosena Tosenamelanoptera 45 1044 12 suo T 12,07 Tap hop cac loai rat wu the, uu thé va uu thé tiém tang chiém
8 Tosenasplendida 9209 8 3% - - 86,67% tong so loai thu dugc, trong khi cac loai khong uu the
“ Ayuhia Apthia spectabile - : : : : : (n’<2%) chiém 13,33% tong so loai trong HST RPHNT. Bo
2 eIl e e e - S phong phu trung binh cua tap hop cac loai rat wu the, vu the
:j e SMP 1, L. L va vu thé tiém tang trong HST RPHNT dat 7,43%. Ty 18 phan
" R e ‘M”ga"m,“ o D tram gitra sO loai wu thé va rat wu the véi tdp hop loai rat vu the,
Mogannia cyanea 7 . Y . . o )
5 igois e I S VS Sy uu thé va uvu thé tiém tang 1a 46,15% (bang 1).
3 Mogamiaobligua 2 -6 2% - - Trong ca 3 HST, c6 2 loai Gaeana maculate va Tosena
il Mogamigsweia 7 162 1 02 1 38 melanoptera 1a rat uu thé ¢ ca 2 HST RG va RPHNT (n">10%);
TAP CHI
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Pomponia piceata 13 loai rat wu thé  HST RPHTN va RPHNT;
Cryptotympana atrata va Haphsa nana 14 nhing loai wu thé va
rat wu thé & ca 3 HST RG, RPHTN va RPHNT (bang 1).

Nhu vay, theo tht ty tt RG dén RPHTN, RPHNT, sb luong
loai thudc ho Cicadidae xuat hién giam dan tir 43 xudng 31 va
15 loai. B phong phtl trung binh ting lén, dong thoi ty 1¢ coa
nhom loai rat wu thé, wu thé va uu thé tiém tang ting dan lén
(38,46, 51,61 va 86,67%) (bangl) va nhom loai khong wu thé
giam di.

Bang 2. D6 phong phu trung binh ciia méi nhém loai tai cac HST.

Do phong phii trung binh n’ (%)

di tir HST RG dén RPHTN va RPHNT. RPHTN va RPHNT la
nhitng HST c6 su tac ddng manh hon ciia yéu t6 con nguoi da
lam thay d6i dic diém cau trac HST, méi trudng sdng can bang
ban dau cua cac loai con trung ho Cicadidae, din dén mot sd
loai do khong thich tmg dugc voi su thay ddi ciia moi trudng
séng nén bi bién mét hodc bi thu hep kich thudc quﬁn thé.
Nhiing loai ¢6 kha nang thich nghi hon v&i moi trudong méi sé
ton tai, phét trién va dan tro thanh loai wu thé trong HST méi.
Nhur vy, theo mirc 9 phuc hdi HST rimg ting 1én (tir RPHNT
dén RPHTN dén RG) thi s6 luong loai wu thé, gid tri trung
binh, d6 phong phu cta tap hop cac loai vu thé va do doc cua
duong cong uu thé déu giam.

TT  HST . . ; e £ A
Nhom rit wu thé — Nhom wu the Nhém wu thé tiem ting ~ Tinh chung Bang 3. Cac chi so da dang quan xa Cicadidae trong cac HST.
! ke 1.9 638 272 6,79 T HST Chis6 da dang Chi s6 da dang Chis6 da dang
2 RPHTN 13,23 6,38 2,84 749 Margalef (d) Shannon - Weiner (H’) Simpson (D)
3 RPHNT 12,75 8,6 345 8,28 1 RG 6,31 318 0,9902
Két qua ¢ bang 2 cho thay, gi4 tri trung binh ctia tap hop ! MHINS5H 35 09805
A 3 RPHNT 345 245 0,9364

nhom loai rat wu thé, uu thé va wu thé tiém tang ting dan tur
HST RG (n’=6,79), d&n HST RPHTN (n’=7,49) va cao nhat
6 HST RPHNT (n’=8,28).

HST RG HST RPHTN

D3 phong phi n* Bi phong phi n’
% %

Loai wu thé Loai wu thé

HST RPHNT
Pd phong phii n*

%
Chart Title

Plot Area

Loai uu thé

Hinh 1. Pwéng cong wu thé cua tap hop cac loai thudc ho Cicadidae
trong moi HST.

Ghi cha: cac loai wu thé gdm Platypleura kaempferi, Chremistica sueuri,
Cryptotympana  atrata, Cryptotympana  holsti,  Cryptotympana  holsti,
Cryptotympana mandarina, Angamiana floridula, Gaeana maculate, Pomponia
linearis, Pomponia piceata, Pomponia backanensis, Leptopsaltria phra, Haphsa
nana, Macrosemia tonkiniana, Macrosemia tonkiniana, Platylomia operculata,
Tosena melanoptera, Tosena splendida, Mogannia saucia, Mogannia hebes,
Mogannia oblique, Huechys sanguinea, Huechys beata, Huechys tonkinensis,
Scieroptera splendidula.

Chiéu hudng thay doi duong cong wu hé ciia mdi HST
theo phuong phap N.T. Tien (1994) [8] dwoc thé hién & hinh
1. Két qua cho thay, m&i mot HST khac nhau ¢6 tap hop nhom
uu thé khac nhau, d6 doc cta duong cong uu thé ting dan khi
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Két qua bang 3 cho thiy, HST RG c6 chi s da dang sinh
hoc Margalef (d), Shannon - Weiner (H’) va Simpson (D) cao
nhét, tiép dén 1a HST RPHTN, thip nhét 1a & HST RPHNT.
Nhu vay, nhin chung trong HST RG c6 da dang sinh hoc cao
nhét, tiép dén 1a RPHTN va cudi cling la RPHNT. Diéu nay
phan nao phan anh thuc té phu hop véi cac két qua nghién ciru
trén day cua ching toi.

3.2. B§ phong phii va cdc chi so da dang sinh hoc ciia ho ve
sau o cdc dai dp cao

Do phong phu ctia mot loai trong mdi dai d6 cao dugc xac
dinh bang ty 1¢ % s0 cé the cua loai d6 trén tong so cé the cua tat
ca céc loai thu thap dugc trong dai d§ cao nghién cuu.

Két qua bang 4 cho thay, ¢ dai do cao dudi 600 m, 3 loai
rat ¢6 uu thé gom: Cryptotympana mandarina (n’=11,34%),
Gaeana maculata (0'=11,49%) va Huechys sanguinea
(n'=15,46%). C6 6 loai dugc danh gid 1a wu thé (n'=5-
10%), gom: Chremistica sueuri (n°=825%), Dundubia
nagarasingna (0’=1,22), Cryptotympana atrata (n’=6,19%),
Pomponia piceata (n’=6,19%), Formotosena seebohmi
(n’=6,19) va Cryptotympana recta (n’=5,15). C6 5 loai uu thé
tiém tang (n’=2-3%). D6 phong pht trung binh cua tap hop cac
loai rat uu thé, wu thé va uu thé tiém tang trong dai do cao dudi
600 m 1a 8,33%.

O dai d6 cao 600-1.000 m, khong c6 loai rat wu thé, c6 9
loai wu thé (n’=5-10%): Cryptotympana atrata (n’=6,28%),
Cryptotympana mandarina (n’=5,83%), Gaeana maculata
(n’=9,87%), Pomponia piceata (n’=5,83%), Pomponia
backanensis (n’=6,28%), Purana guttularis (n’=5,83%),
Platylomia operculata (0W=7,17%), Tosena melanoptera
(n°=7,17) va Mogannia hebes (n’=6,28). C6 10 loai uu thé
tiém tang (n’=2-5%), con lai 1a nhing loai khong uu thé.
D6 phong phu trung binh cua tap hop cac loi rat uu thé, vu
thé va wu thé tiém tang ¢ dai d6 cao 600-1.000 m 14 6,49%.



Bang 4. Nhirng loai wu thé va wu thé tiém tang & cac dai do cao.

T Loai 0-600 600-1.000 1.000-1600  >1.600
(m) (m) (m) (m)

1 Platypleura kaempferi 3,9 4,04 2,30 545

2 Platypleura hilpa 3,09 - -

3 Chremistica sueuri 8,25 4,04 1,24

4 Cryptotympana aquila - 2,04 -

5 Cryptotympana atrata 6,19 60,28 721

6 Cryptotympana holsti - 3,14 532

7 Cryptotympana mandarina 11,34 583 284

8 Cryptotympana recta 515 - - 9,09

9 Formotosena seebohmi 6,19 - -

10 Gaeana maculata 11,49 987 13,48

11 Becquartina electa 2,06 - -

12 Pomponia linearis - 3,14 - 721

13 Pomponia piceata 6,19 583 -

14 Pomponiabackanensis - 0,28 6,21

15 Purana guttularis - 5,83 - 9,09

16 Haphsa nana - 3,14 6,38

17 Haphsa scitula 3,09 - -

18 Macrosemia tonkiniana - 2,24 2,13

19 Platylomia operculata - 17 585 545

20 Dundubia nagarasingna 1.2 - -

21 Tosena melanoptera - 7,17 9,40

2 Tosena splendida - 3,14 1,77

2 Mogannia hebes - 6,28

24 Mogannia obliqua - 2,69

25 Mogannia saucia - - - 545

26 Huechys sanguinea 15,46 493 5,50 -

27 Huechys beata - 3,59 284 -

28 Huechys tonkinensis - - 798

29 Scieroptera formosana 2,06 - - 3,04

30 D) phong ph trung binh 833 6,49 749 9,76

Ghi chu: ddu “-” thé hién loai khong wu thé (n'<2,0%) & dai d6 cao nghién clru.

O dai d6 cao 1.000-1.600 m, c6 1 loai rat uu thé la
Gaeana maculata (n°=13,48%), 8 loai wu thé (n'=5-10%)
va 4 loai wu thé tiém tang (n’=2-5%), con lai 16 loai khong
uu thé. Do phong pht trung binh ciia tap hop céac loai rat wu
thé, vu thé va vu thé tiém tang & dai do cao 1.000-1.600 m
14 7,49%.

O dai do cao trén 1.600 m, c6 6 loai uu thé (n’=5-10%),
1 loai wu thé tiém tang (n’=2-5%) va 21 loai khong wu thé.
Do phong phu trung binh cua tip hop cac loai rat wu thé,
vu thé va wu thé tiém tang & dai d6 cao >1.600 m 13 9,76%.

Bang 5. Chi s6 da dang sinh hoc & céc dai dé cao.

hi s6 da dang

TT D Margalef (d) 3:]1;:[11::[(111’) Simpson (D)
1 <600 3,29 2,79 0,92
2 600-1.000 4,76 2,99 0,96
3 1.000-1.600 552 3,87 0,96
4 >1.600 3,97 2.64 0,94
TAP CHI
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Két qua bang 5 cho thdy, & 2 d6 cao 600-1.000 m va
1.000-1.600 m c6 chi s6 da dang Simpson cao nhat (cing dat
D=0,96) va c6 chi s6 da dang Shannon - Weiner (H’) lan luot
la 2,99 va 3,87. Hai dai d6 cao dudi 600 m va >1.600 c6 chi
s6 da dang Simpson thap hon, 1an lugt 1a D=0,92 va D=0,94.
Nhu vay, cac chi s6 da dang d, H' va D c6 su thay ddi & cac
dai d6 cao khac nhau.

4. Két luan

Két qua diéu tra ho ve siu ¢ ving Tay Béc trong 5 nim
(2015-2020) da xac dinh dugc 63 loai, trong d6 c6 10 loai chi
ghi nhan sy phan bé & ving Tay Bic, ma khong bit gip ¢ cac
khu vuc khac1a: Huechys tonkinensis, Karenia hoanglienensis,
Semia majuscula, Terpnosia mesonotalis, Terpnosia rustica,
Terpnosia chapana, Haphsa nana, Scieroptera delineata,
Gaeana vitalisi, Pycna indochinensis. Co thé néi, day 1a cac
loai dic hitu cua ving Tay Béc nudc ta.

O HST RG thu dugc 39 loai, 431 cé4 thé; HST RPHTN
thu duogc 31 loai, 238 c4 thé va HST RPHNT thu duoc 15
loai, 58 c4 thé. Thanh phﬁn loai ho Cicadidae c6 sy da dang
cao nhat & HST RG, giam dan khi sang HST RPHTN va
thdp nht & HST RPHNT. Thanh phén loai ho Cicadidae &
dai do cao trén 1.000 m da dang hon dai d¢ cao dudi 1.000
m (su khac nhau c6 y nghia thong ké). Su khac nhau vé s6
lugng loai thudc ho Cicadidae giira 2 dai do cao cung trén
1.000 m hodc cung dudi 1.000 m khong c¢6 y nghia thong ké.
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Nghién ctru hiéu luc e ché vi khuan
khir sunphat ciia mot so nano kim loai

Hoang Anh Son", Cong H(“)ng Hanh, Nguyén Hfﬁng Nhung, Vii Hf)ng Son,
Pham Duy Khanh, Trin Thi Huong, Tran Qué Chi
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Tém tit:

Vi khuin khir sunphat (Desulfomicrobium baculatum) 1a nhém vi khuan Ky khi ¢6 kha ning sinh ra khi H,S 1am
chua héa dau th, gay 4n mon cac thlet bi kim loai va hé thong dwong 6 ong, tham chi tao thanh cac mang bloﬁlm gay
bit nhét via, lam gidm kha nang tlep nhén ctia nwéc bom ép trong khai thac diu Kkhi. Hién nay, cac chit diét khuin
dang dwgc sir dung chu yéu la andehit hodc amin vong két hop véi chét hoat djng cation, rat doc hai dbi voi con
nguwoi va moi treong. Sw phat trién ciia khoa hoc va cong nghé da tao ra vit li€u méi co kich thwdc nano, véi kha
niing thay thé cac chat diét khuén truyén thong va thén thién véi méi trudomg. Nghién ciru nay da cho thiy, cic nano
kim loai bac, dong véi kich thwéc trung binh 50 nm, nong dd sir dung tir 500 ppm c6 kha niing rc ché va diét ca 2

chiing vi khuin khir sunphat boi 18i, bam dinh trong cac diéu kién nhiét d9 thuwong va cao.

Tir khéa: glutaraldehyde, nano bac, nano dong, vi khuin khir sunphat.

Chi s6 phén loai: 1.7

1. it van de

Trong khai thac dau khi, viéc xir I vi khuan khtr sunphat
1a mot trong nhimng van dé da dugc nghién ciru tir rat lau,
tuy nhién cho dén nay van chua tim dugc bién phap khic
phuc hiéu qua, dong thoi dam bao an toan cho méi trudng.
Vi khuan khir sunphat 1a nhém vi sinh vét chuyén biét song
trong moi truong nude khong co 6xy, chung 1a cac vi khuan
ky khi tuyét ddi c6 thé sdng & mdi truong khic nghiét nhu
nhi¢t do, ap suit, dd man cao, moi truong qua kiém hodc
qué axit. Loai vi khuan nay ton tai kha pho bién trong cac
mo dau, giéng khai thac [1-3].

Tir l4u, cac nha khoa hoc trén thé gidi da chi ra nhiing
véan dé nghiém trong ma vi khuan nay gy ra trong hé théng
khai thac dau moé nhu: i) An mon st trong diéu kién khong
c6 khong khi (an mon ky khi); i1) Tao két tha sunphua sat
lam anh hudng dén h¢ thong bom; iii) Sinh ra khi H,S 1am 6
nhiém khi nhién li¢u; iv) Lam chua hoa, giam gia tri thuong
mai ciia dau thd [4, 5]. Nhidu nghién ctru trén thé gisi da
chi ra rang, cac vi khuan nay c6 kha ning phan hiy dau tho
& diéu kién ky khi, chung sir dung dau tho nhu 1a ngudn
cacbon dé sinh truong va phat trién. Trong thi nghiém
cua minh, A.A.B.A. Asadi (2011) [6] da chi ra kha nang
phan hay dau thé ctia chung vi khuan khir sunphat dugc
phan 1ap tir mo dau ¢ Basrah, Iraq dat 88% sau 54 ngay 1,
luong hydrocacbon con lai trong méi truong c6 vi khuan
khir sunphat chi 14 22,06 pg/l, trong khi & mau dbi chung 1a
190,84 pg/l.

‘Tac gia lién hé: Email: sonha@ims.vast.ac.vn
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Nhu vay, voi nhiing tac hai do vi khuén khtr sunphat gay
ra, viéc loai bo chung ra kh01 hé thong giéng bom nudc va
dau khai thac 13 hét sirc can thlet Hién nay, cac chat diét
khudn dang duoc sir dung cha yéu la cac andehit hodc amin
vong Kkét hop véi chét hoat dong cation, rat doc hai d6i voi
con ngudi va moi truong. Khi st dung cac chit diét khuén
nay trong thoi gian dai s€ xdy ra hién tuong “nhon” va giam
tac dung.

Gan day, cac nha khoa hoc da thu duoc nhimg thanh
tyu dang ké nho viée s dung cac nano kim loai ¢6 hoat
tinh khang khuan manh dé trc ché sy phat trién ctia vi sinh
vat. Tac dung gy doc ddi véi vi khuan cta dong va dong
oxit (CuO) 1a tao ra cac loai 6xy phan Urng, gdy ra qua trinh
peroxy hoa lipid qué trinh 0xy hoa protein va phan huy
DNA trong té bao vi khuan [7]. Nano bac ciing dugc biét
dén véi tinh nang diét khuan vuogt troi, co rat nhidu img
dung trong doi sdng. Vi kich thudc nho, nano bac c6 thé
xam nhap dé dang vao té bao vi sinh vat, 1am thay d6i co ché
hoa sinh, bét hoat cac quaé trinh trao ddi chat cta vi sinh vat
dan dén viéc tiéu diét chung [8-10].

Bai b4o nay tap trung vao nghién ctru ché tao cac nano
kim loai ¢ dang dung dich (nano bac) va dang bdt (nano
ddng hoa tri 0) bang cac tic nhan khir khac nhau; tién hanh
nghién ctru kha niang e ché va diét vi khuan khir sunphat
duogc phan 1ap tir cac gian khoan moé Bach H6 va moé Rong.
bic biét, cac nghién ctru dugc thyc hién dbi voica 2 chung
vi khuan khir sunphat 14 loai boi 16i, bam dinh & diéu kién
nhi¢t d§ thuong va cao.
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Abstract:

Sulfate-reducing bacteria (Desulfomicrobium baculatum)
is a group of anaerobic bacteria capable of producing H,S
gas, which sours crude oil, corrodes metal equipment,
pipeline systems, and even forms biofilms that cause
blockages reservoir, reducing the reception capacity of
pumped water in oil and gas exploitation. Currently, the
biocides are mainly aldehydes or cyclic amines combined
with cationic active substances, which are very toxic
to humans and the environment. The development
of materials technology has created new nano-sized
materials that are capable of replacing traditional
biocides and are environmentally friendly. This study
has shown that silver and copper metal nanoparticles
with an average size of 50 nm and concentration from
500 ppm can inhibit and Kkill both sulfate-reducing
bacteria strains swimming and adhering in the water at
normal and high temperature conditions.

Keywords: copper nanoparticles, glutaraldehyde, silver
nanoparticles, sulfate-reducing bacteria.

Classification number: 1.7

2. Déi tuong va phuong phap nghién ciiu
2.1. Poi twong

Nguyén liéu: hoa chat ché tao nano bac gdm: AgNO,
do tinh khiét >99,99% (Hang Merck), NaBH, d6 tinh khiét
96,5% (Chemical Ltd.), Chitosan d¢ tinh khiét >99,0%
(Phap). Hoa chit ché tao nano dong gom: CuSO ,-SH,0
(GHTECH, >99,0%), NaOH (Xilong), nudc cat 2 1an.

Vi khudn khir sunphat dung cho thi nghiém ¢ nhiét do
thuong gdm: hdn hop chung phéan lap tir cac gian khoan
mo Bach HO va mo Rong, s6 lugng vi khuan khir sunphat
10%-10° té bao/ml do Phong Vi sinh vat Dau mo, Vién Cong
nghé Sinh hoc, Vién Han 1am Khoa hoc va Cong ngh¢ Viét
Nam cung cép.
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Vi khuén khir sunphat dung cho thi nghi¢m & nhiét do
cao gom hon hop chung phén 1ap tir cac gian khoan mo
Bach H6 va mo Rong, sb lugng vi khuan khir sunphat 10%-
10° t& bao/ml do Phong Vi sinh vat dau mo, Vién Cong nghé
Sinh hoc, Vién Han 1am Khoa hoc va Cong nghé Viét Nam
cung cap.

Thép dung dé danh gia kha ning bam dinh cua vi khuén
khtr sunphat 1a CT3 c6 kich thudc 1x2x0,2 cm dugce xt 1y
ri sét, ddnh bong va vo tring trude khi cdy ching vi khuin
khtr sunphat.

Moi trudong nudi ciy vi khuan khir sunphat 1a Postgate
B v6i hdn hop ngudn co chét axit lactic/axetat dam bao cho
su sinh truorng va phat trién cua vi khuan khir sunphat. Ti€u
chuin nuéi ciy va thir nghiém 1a API RP38.

Thiét bi: may dién phan sinh khi H, HGH-300, cong suat
sinh khi H, 1a 300 ml/phut, 10 6 ong co dleu khién nhiét do toi
dal. 200"C hé thdng van day dan khi dam bao an toan chay
n6, kinh hién vi dién tir quét (SEM) Philips CM 120, thiét bi
do kich thu6c hat bang phuong phép tan xa 4nh sang laser
LA-950.

2.2. Phwong phap

‘Phuong phap khir hoa hoc duge sir dung cho qua trinh
che tao dung dich nano bac tr AgNO, v6i chat khu NaBH,
[11]: hat nano bac dugc hinh thanh trén dua trén phan ing
sau:

2AgNO, +2NaBH, — 2Ag + 2NaNO, + B,H, + H,

Dung dich phtic hé nano bac - chitosan dugc diéu ché
voi ty 1¢ NaBH /AgNO, = 0,25, ham luong chitosan 1a 120
ppm va nong do AgNO;, 1a 500 ppm, phan (ng tién hanh
& didu kién nhiét do phong, tbc d6 nho giot cua chat khir
NaBH, vao dung dich AgNO, 1a 10-11 giot/phut.

Phuong phép khir bai hydro dién phan tir nude dé khir
CuO thanh nano dong hoa tri 0 (Cu®) & nhiét do thap [12]:
hoa tan hoan toan CuSO,.5H,O trong nudc cat dé duoc
dung dich CuSO, 0,2 M. Can chmh xac lugng NaOH theo
ty 1¢ tinh toan va hoa tan trong nudc dugc dung dich NaOH
1 M. Nho giot NaOH 1 M vao dung dich CuSO, v6i sy hd
trg cua may khudy toc d6 400 vong/phut. Két thuc phan Gng
thu duoc két tia mau den. Loc va rira két tua nhiéu lan bang
nude cat dé loai hét cac ion tap roi sdy két tia & 100°C cho
dén khi kho hoan toan thu dugc san phém Ia bot CuO co
mau den.

Tiép tuc cho bot CuO vao buong phan tmg bang ong
thach anh trong 16 nung c¢6 diéu khién nhiét do, 1ap ong dan
khi, van an toan. Dién phén tao khi H, luu luvgng 300 ml/
phit dua vao budng phan tng. Gia nhlet va diéu khién nhiét
do duy tri 6 300°C trong 90 phut. Dé 16 ngudi tu nhién trong
khi tiép tuc dién phan tao khi H, dé bao vé san pham tranh
bi 6xy hoa. Sau do, 1iy san pham ra va bao quan trong moi
truong chan khong, thu dugce bot nano Cu.
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Phan g khir CuO thanh nano Cu’ nhu sau: 1
CuO +H, — Cu’+ H,0 5
Panh gia kha nang phan tan cia cac hat nano: cac dung g
dich nano bac dugc do phd phan bo kich thudc hat zeta g
nanosizer, thé zeta dé xac dinh kich thudc va danh gia sy 6n § ¢
dinh cuta hat nano. 2
Tac dung diét khuan khir sulphat dugce danh gia theo su 0
0.1 1 10 100 1000 10000

phat trién ciia vi khuan sau cac khoang thoi gian tiép xuc
v6i dung dich nano bac theo tiéu chuén API RP38. Ham
luong H,S (mg/l) dg hdn hop vi khuin khtr sunphat sinh
ra dugc xac dinh bang cach su dung may J605 Hydroen
Sulfide Analyzer.

Kich thwéc (d.nm)

Hinh 2. Phan bé kich thwéc hat nano bac.

3, B

2.3. Phwong phdp xir Iy s6 ligu > 79 3
Céc sb liéu thu thap duoc tinh toan céc gia tri trung binh, ?}

sai s0 bang chuong trinh Microsoft Excel 2016. g’! j

3. Két qua va ban luan

3.1. Ché tqo dung di(:h nano b.ac va‘ h.at nano Cuﬂ Hitachi 5.0kV 2.8mm x60.0k SE(M)

Ché tao dung dich nano bac: phd UV-Vis cua miu dung  Hinh 3. Anh SEM ctia hat nano bac.
dich nano bac da pha loang 10 lan cho thay dung dich phuc
hé nano bac - chitosan chu yeu hap thu cac séong c6 budc

Kich thwoe (dnm) % cwomgdd DY rong (d.nm)

song trong khoang 350-450 nm va dinh 6 400 nm (hinh 1), e DA e
N 4 , , D9 lgch zeta (mV): 6.49 Dinh 2 0,00 0,0 0,00
day la gia tri dac trung hap thu plasmon cua cac hat nano
be:lc. Xac dinh phan bd kich thude hat cia mau nano b’ac —
bang phuong phap do tan xa anh sang dong (DLS) cho thay,
kich thudc trung binh ctia mau la 46,19 (nm), cac hat nano e A
bac tip trung chu yéu tai 2 ving quanh 9 va 73 nm (hinh ;., 200000
2). Hinh anh SEM cua hat nano bac (hinh 3) cho thiy r5 sy =
phan b & 2 ving kich thudc bé va 16n hon 50 nm. =
-200 -100 o 100 200

Thé zeta cua phuc hé nano bac thu dugc kha cao (dat
41,0 mV) va tuong doi tap trung (hinh 4). Diéu nay chung )
t, cac hat nano bac - chitosan co tinh 6n dinh cao. Thuc té,  Hinh 4. The Zeta cua dung dich nano bac.

Thé zeta (mV)

hé nano bac - chitosan tong hop dugc khong bi ket tua sau Ché tao nano Cu’: phan tich hinh anh SEM cho thiy,
nhiéu thang bao quan. hinh dang va kich thudc ctia san pham sau hoan nguyén da
2, giam dang ké so véi nguyén liéu trude hoan nguyén (CuO).
L8 Kich thudce san pham thay rd ndm ¢ thang 50-100 nm (hinh
16
L4 5 A, B).
212
!
Eogs
E 0,6
0,4
0,2
0
300 400 500 600 700

Buwdc song/cm?

Hinh 1. Phd UV-Vis ctia nano bac.

Kich thuge (d.nm) % cudngdd Do rong (d.nm)

IMS-NKL 500V 4.1mm>x600k SEM) ' 1.00um|IMS-NKL x50.0k SEM)

Kich thudc trung binh (d. nm): 46,19 Dinh 1~ 83,60 92,5 5335 (A) (B)

hi s6 phan b6 kich thuge Pdi: 0468 Binh2 5,81 1,721 .
Sl B " ! Hinh 5. Anh SEM cita CuO (A) va nano Cu® (B).
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Quan sat gian dd nhiéu xa tia X ¢ hinh 6 cho théy, dinh
dac trung cua san phém la nano kim loai Cu, tai goc 2 theta
la 43,3, 50,4 va 74,0, phu hop v&i ma tham chiéu nhiéu xa
¢6 ngudn 03-065-9026 ciia pha Cu khdi chuan.

75

5V O

ds ca es ) es £
\USERDATANKHULAC-CUS .RAW C-CUS_(CT: ©.7s, §8:0.038ds, WL: 1.5486Ac, TC : Room)

Hinh 6. Gian dd XRD ctia mau nano Cu.

Qua quan sat dic diém cua cac dinh trén cac gian do
nhidu xa cho thdy dinh sic nét, nén dinh thap ching to mirc
do tinh thé cua san pham cao, chan dinh rong cho thay cac
hat thu duoc ¢ kich thudc nho.

Kich thudc hat trung binh ctia nano Cu dugc xac dinh
theo phuong phap DLS 1a 58,94 nm (hinh 7), d¢ tinh khiét
xac dinh dugc theo phuong phap huynh quang tia X Ia
99,602% (hinh 8).

Kich thwoc (d.nm) % Do rong (d.nm)
Kich thudc trung binh (d. nm): 58,94 DPinh 1 38,00 100,0 10,61
Chi s6 phan b kich thuée Pdi: 0,142 Binh2 0,000 00 0,000
A s o e = v e e ok e o b o o o
T S ;
| .
Kl 1 |‘o 100 1000 10000
Kich thwéc (d.nm)
Hinh 7. Kich thwéc hat trung binh cta nano Cu®.
Cu
Cu: 99,602%
Al 0,046%
o Cr: 0,352%
- TSI

Hinh 8. Ham Iwong kim loai nano Cu® xac dinh bang phwong phap
quang phé huynh quang tia X (XRF).
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3.2. Hiéu lyc diét vi khudn khi sunphat ciia cdc nano
kim logi

Hiéu lyc diét vi khuan khir sunphat cua dung dich nano
bac: hiéu luc diét vi khuan khu sunphat cua dung dich nano
bac dugc thé hién ¢ bang 1.

Bang 1. Két qua thir nghiém dung dich nano bac Ién hén hop vi
khuan khir sunphat theo tiéu chuén API RP38 (thoi gian tiép xtc chét
diét khuan la 24 gid va 4 ngay).

. Nhiét d thuong Nhiét d9 cao

g g0 4ngiy 2giv 4ngly
@™ poisgi B gt B g B g B
5 + + + + + ¥ ¥ *
10 + + 4 + + + + +
20 + + 4 + + + + +
30 + + 4 + + + + +
40 + + + + + + + +
100 + + + + + + + +
200 + + + + + + +
300 s . - L . .
400 . £ - - " A

Ghi chu: +: phat trién; +: phat trién yéu; -: khdng phat trién.

- Diéu kién nhiét d6 thudng: & cac ndng do 5, 10, 20, 30,
40, 100 ppm, dung dich nano bac khong c6 tac dung diét ca
2 loai vi khuan khu sunphat phéan 1ap tir giéng khoan dau
khi sau 24 gio va 4 ngay tiép xuc. O ndng do thi nghiém
200 ppm, dung dich nano bac c6 tac dung lam suy yeu vi
khuén loai boi 16i sau 24 gio tiép xuc, khong diét dugc
loai vi khudn bam dinh. Dén thoi diém 4 ngay thir nghiém,
dung dich nano bac 200 ppm diét duoc vi khuén loai boi 16
nhung khong diét dugc loai vi khuan bam dinh. O ndng do
thi nghiém 300 ppm, dung dich nano bac co tac dyng lam
suy yéu ca 2 loai vi khuén boi 161 va bam dinh sau 24 gio
tiép xtc. Dén thoi diém 4 ngay, dung dich nano bac 300
ppm diét duge ca 2 loai vi khuan. O ndng dé thi nghiém 400
ppm, dung dich nano bac diét duoc vi khuén loai boi 16i va
1am suy yéu vi khuan loai bam dinh sau 24 gio tiép xuc. Pén
thoi diém 4 ngay, dung dich nano bac 400 ppm diét dugc ca
2 loai vi khuan boi 1i va bam dinh.

Nghién ciru danh gia ham lugng H,S (mg/l) do hdn hop
vi khudn khir sunphat sinh ra khi xir ly bang dung dich nano
bac (bang 2) cho thay, ham lugng H,S do vi khuan khir
sunphat tao ra ¢ cac nong do 5, 10, 20 30, 40 va 100 ppm
kha cao so v6i mau dbi ching khong co nano bac. Piéu nay
chtng t6 & diéu kién nhiét d6 thuong dung dich nano bac
khong co tac dung {rc ché sy tao thanh H,S cua vi khuan khir
sunphat ¢ cac nong do 5, 10, 20, 30, 40 va 100 ppm sau 24
gio va 4 ngay thir nghiém. Dung dich nano bac chi c6 tac
dung trc ché mot phan sy tao thanh H,S cta nhom vi khuan
khir sunphat nhiét d thuong & ndng do 200-300 ppm sau 24
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Bang 2. Ham lweng H,S (mgll) do hén hop vi khuan khir sunphat sinh
ra khi xt ly bang dung dich nano bac (thoi gian tiép xtic chét diét khuan
la 24 gio va 4 ngay).

Hiéu lyc diét vi khudn khir sunphat ciia dung dich nano
Cu’: két qua thu nghiém hiéu lyc diét vi khuan cua nano Cu’
duogc the hién ¢ bang 3 va 4.

Nong dj nano bac Nhiét df thuwong Nhiét df cao Bang 3. Két qua thtr nghiém dung dich nano Cu® I1&én hén hop vi khuan

(ppm) 24 gio 4 ngiy 24 gio 4 ngiy khtr sunphat theo tiéu chuén API RP38.

5 89+1,1 24342,6 92443 24846,8 U o

. Nhiét d¢ thuong Nhiét do cao
10 86+1,5 235418 8942,8 23942, Nong do
0 24 gio 4 nga 24 gio 4 nga
2 8212 28446 8421,1 23047,1 ey &t new &t new
(ppm) Boi  Bam Boi  Bam Boi  Bdm Boi  Bdm

30 e e GEsL L Igi dinh 13i  dinh i dinh 15i  dinh

40 76£2,2 215413 7817 218443 200 _ + . + B ¥ _ 5

100 68+1.4 180453 70439 185+2,4 300 _ + . + ) n § +

200 59435 85421 67431 1502,1 400 ) ) _ ) ) + § +

300 36£1,6 3818 60+1,9 10518 500 . . - . B + § a

400 30405 3209 4011 8411 600 - - - - - = - -

500 2512 28+0,4 2809 30+0,2 Ghi chu: +: phat trién; +: phat trién yéu; -: khdng phat trién.

BL — AR S e - Piéu kién nhiét d6 thuong: & ndng do thi nghiém 200-
BC: dbi ching. 300 ppm, dung dich nano Cu® chi diét dugc vi khuan loai

gid va 4 ngay thir nghiém. O néng d6 400 ppm tro 1én, dung
dich nano bac c6 tac dung wrc ché hoan toan sy tao thanh H,S
ctia vi khuan khir sunphat sau 24 gid va 4 ngay thir nghlem

- Diéu kién nhiét do cao: & cac n6ng d6 thi nghiém 5, 10,
20, 30, 40, 100 va 200 ppm, dung dich nano bac khong cé
tac dung diét vi khuan khir sunphat phan 1ap tir giéng khoan
dau khi ca loai bam dinh va boi 16i sau 24 gio tiép xuc.
Dén thoi diém 4 ngay thir nghiém, dung dich nano bac &
céc ndng do trén ciing khong co tac dung diét vi khuan khur
sunphat ca loai bam dinh va boi 16i. O nong d6 300 ppm,
dung dich nano bac khong diét dugc vi khuan khu sunphat
ca loai bam dinh va boi 16i sau 24 gio tiép xuc. Dén thoi
diém 4 ngay thir nghiém dung dich nano bac chi ¢é tac dung
lam suy yéu vi khuén khir sunphat loai boi 16i ma khong c6
tac dung diét vi khuan khir sunphat loai bam dinh. O nong
d6 400 ppm, dung dich nano bac dié¢t dugc vi khuan khir
sunphat loai boi 16i va tc ché dugce loai vi khuan bam dinh
sau 24 gio va 4 ngay tiép xic.

Ham lugng H,S do vi khuan khir sunphat tao ra & cic
ndng do 5, 10, 20 30 va 40 ppm sau 24 gio va 4 ngay thu
nghiém déu dat kha cao, 1an luot 12 92, 89, 84, 81 va 78 mg/1
(sau 24 gio) va 248, 239, 230, 223, 218 mg/l (sau 4 ngay)
(bang 2). Piéu nay chiing to, & diéu kién nhiét d6 cao, dung
dich nano bac khong co6 tac dung trc ché sy tao thanh H,S
ctia vi khuan khir sunphat & cac ndng do 5, 10, 20, 30 va 40
ppm sau 24 gio va 4 ngay thtr nghlem Dung dich nano bac
chi ¢o tac dung wrc ché mot phan su tao thanh H,S cua nhom
vi khuén khtr sunphat nhiét do cao & nong do 100 300 ppm
sau 24 gio va 4 ngay thu nghlem O ndng d6 500 ppm, dung
dich nano bac ¢6 tac dung e ché hoan toan sy tao thanh H,S
ctia nhom vi khuan khir sunphat nhiét d6 cao sau 24 gid va
4 ngay thur nghiém.
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boi 16i va 1am suy yéu vi khuan loai bam dinh sau 24 gio va
4 ngay tiép xuc. O ndng do thi nghi¢m tir 400 ppm tr¢ 1€n,
dung dich nano Cu° diét dugc vi khuan khir sunphat cé loai
boi 161 va bam dinh sau 24 gid va 4 ngay tiép xuc.

Ham lugng H,S do vi khuan khtr sunphat tao ra sau 24
gid va 4 ngay thtr nghi¢ém tuong ung dat 34 va 66 mg/l; 36
va 58 mg/l & ndng d6 200 va 300 ppm. Ham luong nay kha
thap so véi mau ddi chimg khong c6 nano Cu®, dat 94 va 253
mg/l sau 24 gir va 4 ngay thir nghiém. Nhu vay, ¢ diéu kién
nhiét 6 thuong, dung dich nano Cu® ndng d6 200-300 ppm
chi ¢o tac dung e ché mot phan sy tao thanh H,S cua vi
khuén khtr sunphat. Dung dich nano Cu® ¢6 tac dung {rc ché
hoan toan su tao thanh H,S ctia nhom vi khuan khir sunphat
nhiét d6 thuong & ndng do tr 400 ppm trd 1én sau 24 gio va
4 ngay thu nghiém.

Bang 4. Ham Iwong H,S (mgll) do hén hop vi khuan khir sunphat sinh
ra khi xtr ly bing dung dich nano Cu®.

Néng d9 nano Cu’ Nhiét do thwong Nhiét do cao

(ppm) 24gic  4ngay  24giv 4 ngay
200 34£12  66+2,6 67428 15046,7
300 36£1,3  58+12 60432 105£1,9
400 28+1,5 30418 40+12 8424
500 24+1,1 25413 3611 3047.,8
600 24+1,8 24409 2508 25+1,2
pC 9426 253#53 98434 255488

- Piéu kién nhiét 6 cao: ¢ nong do thi nghiém 200-300
ppm, dung dich nano Cu’ diét dugc vi khuan loai boi 16i
nhung khong diét dugc vi khuan loai bam dinh ca sau 24 gio
va 4 ngay tiép xtic. O ndng do thi nghiém 400 ppm, dung dich
nano Cu® diét dugc vi khuan loai boi 16i va 1am suy yeu vi
khuan loai bam dinh sau 24 gid, ciing nhu 4 ngay tiép xuc.
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O néng d6 thi nghiém 500 ppm, dung dich nano Cu® diét
duogc vi khuan khir sunphat loai boi 16i va lam suy yéu vi
khuan loai bam dinh sau 24 gid tiép xtac. Dén thoi diém 4
ngay thir nghiém dung dich nano Cu® diét dugc ca 2 loai vi
khuan & ndng d6 500 ppm.

Ham luong H,S do vi khuan khir sunphat tao ra & cac
ndng do 200, 300 ppm sau 24 gid va 4 ngay thir nghiém déu
dat kha cao, 1an lugt 14 67 va 150 mg/l, 60 va 105 mg/1. Diéu
nay chimg to, & diéu kién nhiét d6 cao dung dich nano Cu®
khong c6 tac dung tre ché su tao thanh H,S cuavi khuén khir
sunphat ¢ cac néng do 200-300 ppm sau 24 gio va 4 ngay
thir nghiém. Dung dich nano Cu’ bat dau co tac dung trc ché
mdt phan su tao thanh H,S cta nhém vi khuan khir sunphat
nhiét d6 cao & nong do 400 ppm sau 24 gid va sau 4 ngay
thir nghiém. O ndng d6 600 ppm, dung dich nano Cu® tc
ché hoan toan vi khuan khir sunphat sau 24 gio va 4 ngay
thtr nghiém.

4. Két luan

O nhiét do thuong, dung dich nano Ag 400 ppm diét
duogc vi khuan loai boi 161 va lam suy yeu vi khuan loai bam
dinh sau 24 gio tiép xtc. Dén thoi diém 4 ngay thir nghiém
dung dich nano Ag 400 ppm diét dugc ca 2 loai vi khuan
boi 16i va bam dinh. O nhiét do cao, dung dich nano Ag 500
ppm c6 tac dung trc ché sy tao thanh H,S ctia nhém vi khuén
khtr sunphat sau 24 gio va 4 ngay thir nghiém, diét duoc ca
2 loai vi khuan khir sunphat boi 16i va bam dinh.

O nhiét d thuong, dung dich nano Cu® da c6 tac dung
uc che sy tao thanh H,S cua nhom vi khuéan khir sunphat
& nong do tir 400 ppm sau 24 gio va 4 ngay tht nghiém,
diét dugce vi khuan khur sunphat ca loai boi 161 va bam dinh.
O nhiét d6 cao, dung dich nano Cu® 600 ppm diét duoc vi
khuén khtr sunphat ca loai boi 16i va bam dinh sau 24 gid va
sau 4 ngay tiép xic.

Tir két qua ndy mé ra mot huéng méi dé thir nghiém tng
dung cac nano kim loai bac, déng lam chét diét khuan trong
cong nghiép dau khi Viét Nam.

LGOI CAM ON

Nghién ciru dugce tai trg bdi Nhiém vu hd trg hoat dong
nghién ctru khoa hoc cho nghién ciru vién cao cdp nim
2021, méd s6 NVCC 04.03/21-21. Céc tac gia xin chan thanh
cam on.

TAP CHI

HOA HOC
ONG NGHE I} Nam 64(1) 1.2022

Khoa hoc Tu nhién n—

TAI LIEU THAM KHAO

[1] G. Muyzer, A.J.M. Stams (2008), “The ecology and biotechnology of
sunphate-reducing bacteria”, Nature Reviews Microbiology, 6(6), pp.441-454,
DOI: 10.1038/nrmicro1892.

[2] L.T. Popoola, A.S. Grema, G.K. Latinwo, et al. (2013), “Corrosion
problems during oil and gas production and its mitigation”, Int. J. Ind. Chem.,
4, DOL: 10.1186/2228-5547-4-35.

[3] PM.D. Souza, F.R.D.V. Goulart, J.M. Marques, et al. (2017),
“Growth inhibition of sulfate- reducing bacteria in produced water from the
petroleum industry using essential oils”, Molecules, 22(4), DOIL: 10.3390/

molecules22040648.

[4] L.T. Hien, D.P. Nga (1998),
characteristics of several KSF strains isolated from Bach Ho oilfield”, Journal
of Biology, 20(2), pp.33-38 (in Vietnamese).

“Physiological and biochemical

[5] L.T. Hien, D.P. Nga (1992), “Study on the metal corrosion ability of
Desulfovibrio vulgaris”, Journal of Biology, 14(4), pp.26-29 (in Vietnamese).

[6] A.A.B.A. Asadi (2011), “Anaerobic degradation of crude oil by
sulphate reducing bacteria”, J. Thi-Qar. Sci., 2(4), pp.3-12.

[7] K.A. Zarasvand, V.R. Rai (2016), “Inhibition of a sulfate reducing
bacterium, Desolfovibrio marinisediminis GSR3, by biosynthesized copper
oxide nanoparticles”, 3 Biotech, 6(1), DOI: 10.1007/s13205-016-0403-0.

[8] C.M. Jones, E.M.V. Hoek (2010), “A review of the antibacterial effects
of silver nanomaterials and potential implications for human health and the
environment”, Journal of Nanoparticle Research, 12(5), pp.1531-1551, DOIL:
10.1007/s11051-010-9900-y.

[9] G. Franci, A. Falanga, S. Galdiero, et al. (2015), “Silver nanoparticles
as potential antibacterial agents”, Molecules, 20(5), pp.8856-8874, DOI:
10.3390/molecules20058856.

[10] C.T.V. Nga, T.T. Son, L.V. Tuyen, et al. (2017), “Experimental study
on eliminate bactericidal performance of nano-silver solution”, Journal of

Petroleum, 1, pp.47-54 (in Vietnamese).

[11] A.S. Hoang, C. Phan (2017), “Synthesis and application of silver
nanoparticles to protect grapevines from anthracnose and downy mildew”,
Proceedings The 6" Asian Symposium on Advanced Materials: Chemistry,
Physics & Biomedicine of Functional and Novel Materials, pp.693-697.

[12] S.H. Anh, N.N. Hong, C.T. Que, et al. (2017), “Preparation and study
physicochemical characterization of zero - valent iron, copper and cobalt
nanoparticles”, Proceedings The 8" International Workshop on Advanced

Materials Science and Nanotechnology, pp.405-415.

31



messsssmmm Khoa hoc Ky thuat va Céng nghé

DOI: 10.31276/VIST.64(1).38-43

Thiét ké t6i wu roi rac dam thép lién hop
trong cau dam nhip gian don

Trwong Viét Hung"

Khoa Céng trinh, Truwong Pai hoc Thity lgi, 175 Tay Son, phirong Trung Liét, qudn Pong Pa, Ha Noi, Viét Nam
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Tém tit:

Trong nghlen ctru nay, bai toan tdi wu dam thép lién hop duwgc xay dung. Cic bién thlét ké, bao gbm chiéu day cua
ban mit cau bang bé tong cot thep (BTCT) va cac kich thuée ciia tiét dién dim I t6 hop, dwgc xem 1a cac bién roi
rac nham phéan anh thuec té thiét ké cong trinh. Tong gia thanh vat liéu cua phan be tong ban mat ciu va dim thép
dwgc chon lam ham muc tiéu va dwgce tdi thiéu héa. Cac yéu ciu thiét ké vé mat cu tao, bién dang va chiu luc theo
TCVN 11823:2017 dwoc sir dung 1am diéu kién rang budc. Thuét toan tdi wu tim kiém hai hoa dwoc sir dung dé giai
quyét bai toan tbi wu dat ra. Mot dim thép nhip gidan don dai 42 m da dwgc nghién ciru. Két qua cho théy, thiét ké
t6i uu giam khoang 15% gia thanh so V0'1 thiét ké thi cong thong thwong. Do vay, ap dung thiét ké t6i wu trong thiét
ké dam lién hop dem lai hiéu qua kinh té va c6 thé dé dang trng dung vao thiét ké.

Tir khéa: dAm thép lién hop, TCVN 11823:2017, thiét ké t6i wu, tim kiém hai hoa.

Chi s6 phén loai: 2.1

1. Gidi thiéu

Dam lién hop trong cAu dim nhip gian don dugc cAu tao
gdm ban mit cau bang BTCT lién két voi dam thép t6 hop
tir cac thép ban thong qua cac dinh lién két. Nho sy ciing
lam viéc cta ban mit cadu BTCT, su 6n dinh va kha nang
chiu tai ctia dim thép duoc ting 1én dang ké. Cung véi do,
ban mit cdu bang BTCT lac nay phén 16n ndm trong khu
vuc chiu nén nén phéat huy dugc tot nhat hidu qua lam viéc
ctia bé tong. Nho nhirng wu diém nay, dam thép lién hop
dugc sir dung ngay mot phd bién cho ciu ¢ nhip nho va
trung binh.

Tuong tu nhu cac loai hinh két cau cong trinh khac, hiéu
qua kinh té kha quan trong khi thiét ké dam thép lién hop
n6i riéng va cong trinh cdu noi chung. Cac phuong an thiét
ké dua ra phai dam bao tiét kiém t6i da chi phi, bén canh
cac diéu kién vé chiu luc, bién dang hay tinh kha thi trong
thi cong. Xét dudi khia canh nay, cac phuong phap thiét ké
truyén théng dua trén viéc lya chon thu cong cac kich thude
cua tiét dién dam khong thé dem lai hiéu qua cao nhat do
mot s6 nguyén nhan sau: (1) su da dang va phirc tap cua cac
yéu cau thiét ké dugc dat ra va (2) bién thiét ké 1a roi rac.
Chinh vi dac diém do, nhiéu nghién ctru vé thiét ké t6i wu
cong trinh ciu d3 duoc tién hanh. R.L. Pedro va cs (2017)
[1] dé xuat thudt toan 2 budc sir dung thudt toan tim kiém
nhém va phan tir hitu han nham t6i vu dam lién hop theo
AASHTO 2012. S. Hendawi va cs (1994) [2] ti wu hé dam
thép lién hop 6 xét d¢ tin cdy cua cong trinh nhu mot diéu
kién rang budc. T.V. Hung va cs (2021) [3] t6i wu dam I
trong cau lién hop sur dung thuat toan tién hoa vi phan. Tuy
nhién, han ché ctia nghién ciru ndy 13 méi xem xét vi cac

*Email: truongviethung@tlu.edu.vn
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bién thiét ké 1 lién tuc. Diéu nay la chua sat vi thyc té thiét
ké khi céc gia tri kich thudc thuong duoc 1y chin sé dé phu
hop véi cong tac san xudt va ché tao. Mot sb nghién ciru vé
anh huong cua vi tri suon ting cudng doc dén kha nang chiu
tai cua dam thép chit I cling dugc thuc hién nham tim ra vi
tri tot nhat [4, 5]. Céc bai toan tdi uu cau ddy ving ciling thu
hut sy quan tAm cua cac nha khoa hoc nham dua ra phuong
an thiét ké hiéu qua [6-8]. Cac nghién ctru nay cho thiy
rang, thiét ké toi wu co thé tiét kiém dugc 1én dén 20-40% so
voi thiét ké thong thuong dua theo kinh nghiém. Dac biét,

phuong phép tiép can theo t6i uu con dam bao két qua thu
dugc ludn dat hi€u qua cao va bai toan thiét ké duoc dit ra.
Mot dac diém nira 1a do tinh phtc tap cao, héu hét bai toan
t6i uu trong cac nghlen ctru trén dugc giai quyet qua viéc ap
dung cac thuat toan to1 wu metaheuristic. Uu diém 16n nhat
cta cac thuat toan tdi wu ndy la kha nang manh mé& va can
bing cta ching gitra tim kiém toan cyc va dia phuong trong
qué trinh t&i wu. Cac thuét toan tdi uu metaheuristic thong
dung 1a: thuat toan di truyén [9], tién hoa vi phan [10-12],

tim kiém hai hoa (HS) [13]... Trong s6 do, HS duogc xay
dung chuyén biét cho bai toan t6i wu v6i bién roi rac va cho
hiéu suét rat cao, dang tin cay [13].

Trong nghién ctru nay, tic gia xay dung bai toan tbi uu
dam thép lién hop trong cdu dam nhip gian don sir dung
thuat toan HS. Diém mdi & day 1a ham tdi uu duoc lua chon
s& 1a téng gi4 thanh vat liéu ban mat cau bang BTCT va
dam thép t6 hop. Bién thiét ké gdm chiéu day cua ban mat
cau BTCT va kich thudc cua tiét dién dam thép. Cac diéu
kién rang budc duogc ldy theo yéu cau ky thuat cia TCVN
11823:2017 [14].
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Abstract:

In this study, the optimisation design problem of steel-
concrete composite sections in simple girder bridges
is developed. Design variables including the thickness
of the desk and the dimensions of the girder section
are discrete variables to reflect the realistic design
works. The total cost of the desk and the steel girder
is the objective function that is minimised. The design
requirements of the geometry, load-carrying capacity,
and deformation provided in the TCVN 11823:2017
standard are used as the optimisation constraints.
The above discrete optimisation is solved by using
the Harmony Search (HS) algorithm. A 42(m) simple
girder is studied. The numerical results show that the
optimal designs save about 15% compared to using the
conventional design method. It can be concluded that
applying the optimisation in the design of steel-concrete
composite beams brings high efficiency and it is easily
applied in practice.

Keywords: harmony search, optimisation design, steel-
concrete composite girder, TCVN 11823:2017.

Classification number: 2.1

2. Xay dung hai toan toi uu

Trong phan nay, cac ndi dung chinh cua bai toan tbi uu
dam lién hop nhip gian don duoc trinh bay. Diém dic biét
cta bai toan dugc x4y dung 1a (1) Ham muyc tiéu la ham gia
thanh ctia ban mat cau BTCT va dam thép, (2) Bién thiét
ké 12 bién roi rac va (3) Diéu kién rang budc duoc xac dinh
duya trén cac quy dinh vé cAu tao, bién dang va chiu lyc theo
TCVN 11823:2017.

2.1. Bién thiét ké

Tiét dién lién hop dién hinh gitra ban mét cau bang BTCT
va dam thép dugc thé hién trong hinh 1. V& co ban, tiét dién
lién hop s& gom 2 phan 1a ban mit cdu va vat bang BTCT
va dam thép bang vat liéu thép (hinh 1A). DBé don gian hoa,
phan vit s& duoc quy doi vé phan ban mit cau theo nguyén
tac dién tich phan ban quy d6i bang tong dién tich ciia phan
ban mit cdu va vat (hinh 1B). Luc nay, chiéu day cia ban
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mit cau quy doi sé 1a t.'. Trong nghién clru nay, cac bién
thiét ké dugc luya chon gém: chidu day ban mat cau (Z,),
bé rong ban canh trén cua dam thép (b)), chiéu day ban
canh trén (l‘,f) chiéu rong va day ban canh duoi (b, va ¢ df)
chiéu day va chiéu cao ban bung (t va D). Cac thong so
khac duoc gia dinh 1a khong thay d6i. Dé théng nhat trong
cach xay dung cong thirc tinh toan, tit ca cac kich thudc cua
bién duge léy theo don vi 1a mm.

be
t th \]\: A :/I( \\
tir bt \ Ban mat cau BTCT
A
\
Vut BTCT
“IW
D
>
\\ ‘
Dam thép
—
Lo by
(A) Tiét dién lién hop théng thuwdng

Ban mat ciu BTCT quy doi

Dam thép

tdfjl by
(B) Tiét dién lién hop quy dbi
Hinh 1. Tiét dién lién hop ban mat cdu BTCT va dam thép.
2.2. Ham muc tiéu

Ham muc tiéu duoc lua chon la téng gia thanh vat li¢u
cua tiét dién lién hop, bao gdm phin bé tong ban mit cdu
quy ddi va dam thép. Trong thuc té, gia thanh nay phu thudc
vao dic diém va vi tri cua cong trinh, don gia vat liéu tai
thoi diém thi cong... Trong bai bao nay, dudi goc do nghién
clru co ban, don gia cua vat liu BTCT va thép dugc tam lay
theo don gié tai thi truong Ha N§i thang 7/2021: don gia vat
liéu BTCT lam ban mat cau la 1600000 (ddng/m?) va don
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gia vat liéu thép ché tao dam thép hinh I t6 hop 1a 23000
(dong/kg). Gia thanh vat ligu thép b tri trong ban mat cau
BTCT khong duoc xét dén trong bai toan tbi wu. Ngoai ra,
d6i v6i két cAu nhip cau gian don, ta gia thiét ring khong
thiét ké cac ban tap gia cudng tai ban canh dudi hay ban
bung ddm. Cong thirc cia ham muc tiéu nhu sau:

Min G(X)=1600000x (b, xt, + 4, )x Lx10"

+7850x 23000 (b, x1, + Dxt, +b, xt, )xLx10” (M
X=x, %y, x)=(b,, t,. b, 1,.t.D1)
trong do: 4 la dién tich phan vat bé tong (mm?), L 1a chidu

dai cua dam (mm).
2.3. Diéu kién rang bujc

Bai toan ti uu phai thoa man céc quy dinh theo TCVN
11823:2017. Cu thé nhu sau:

- Kich thuge ban bung khong ¢ sudn tang cuong doc
phai thoa man diéu ki¢n:

¢ =2 _150<0 )

- Kich thude ban canh phai thoa man:

b,
Cz = 3)
ly
b
C, ==L -12<0 4)
2t,
D
C,=—-1<0 (5)
6b,
D
C, = -1<0 6
Ty (6)
C, _LI e (7)
ttf
C, _Ll g (®)
tdf
I’C
C, =0,1--2<0 ©9)
C, = (10)

vt
trong do: 1, va I,.1a cic md men quan tinh dbi véi truc
thang dirmg cua ban canh chiu kéo va nén.
Dbi v6i cac trang thai gioi han (TTGT) vé cuong do, yéu
cdu chiu udn trong truong hop cau thing la:

- Déi voi tidt dién chéc:

<I>M’

Cli=1- (11)
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-Déi véi tiét dién khong chic va manh: ca 2 thd chiu kéo

va nén ciia dam thép thda man:
. O F

Cly=1-—-"<0

bu

(12)

trong d6: M, va M. 1a stc khang ubn danh dinh va mo
men udn ctia tiét dién dam twong tng véi to hop tai trong
(THTT) thtt i; F! va f,, 1a strc khang uén danh dinh va Gmg
sudt khong tinh dén udn ngang ctia ban canh; N 1a s THTT
cuong do; o, 1a hé s6 strc khang udn tuong tmg véi TTGH
vé cuong do, q) duoc 1iy bang 0,95.

- Tiét dién dic chic va khong dic chic phai thoa man
tinh déo theo cong thirc sau:

0,42D, <0 (13)

Dp

G =1-

trong do: D, la chiéu cao mit cit lién hop, D , 1 khoang cach
tir mép trén ctia ban bé tong ti trong tim mit cit lién hop déo.

- Yéu cau ve suc khang cat doi voi cac TTGH cuong do
nhu sau:

), . (14)

Ch=1-—22<0, i=1.,N

trong do: V' va ¥, twong g la strc khang cit danh dinh va
mo men cét cia t1et dién dam tuong tng v6i THTT thi f;
@, lah¢ s6 stre khang cit tvong ung v6i TTGH vé cudng
do; @, dugce ldy bang 0,95.

- Dbi v6i cac t6 hop TTGH sir dung, yéu cau vé do vong
do hoat tai la:

AJ

hoat _tai

[ Al |

trong d6: Aj,, . va [AM ,m] la d6 vong do hoat tai gay
ra va gia tri giéi han ciia n6; M 1a s6 t6 hop TTGH str dung
duogc xem xét. DY vong do hoat tai gy ra dugc xac dinh 1a
d6 vong 16n nhét do 1 trong 2 t6 hop sau: (1) 1 xe tai thiét ké
va (2) 25% xe tai thiét k& va tai trong lan. Gidi han d¢ vong
bang L/800 véi L 1a chiéu dai cua nhip tinh toan.

/= -1<0, j=1..M (15)

- boi voi TTGH mdi, yéu cau doi véi chi tiét dugce kiém
tra nhu sau:

Cl =1- (AF)n <0

<0, I=1..1L
0 y(AFY

(16)
trong d6: 7 1a hé sd tai trong, (AF)1a bién do ung suit do
hoat tai gy ra, (AF) 14 strc khang moi danh dinh va L 13 sd
TTGH méi duoc xét dén.
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2.4. Xdy dung bai todn téi wu khong diéu kién ring
bugc

Qua ndi dung trinh bay & trén, c6 thé thay bai toan t6i uu
dam lién hop c6 rat nhiéu diéu kién rang budc. Dé ap dung
thuat toan metaheuristic, ta can chuyén thanh bai toan tbi
uu khong rang bude. Trén co s¢ do, phuong phap ham phat
dugc su dung. Cong thue (1) dugc viét lai thanh:

GW(X)=G(X)><[1+:Z;[0:I.xmax(Cl.,O)J] 17)

trong do: o. 1a h¢ sb phat cua diéu kién rang budc tht i.
Cong thirc (17) cho thay rang: néu diéu kién rang budc thir
i bi vi pham (nghia la C>0), ham muc ti€u G(X) s€ bi cong
thém mot gia tri la G, (X)=G(X)xa.xC,. Néu ta Iya chon gia
tri o that 16n, viéc vi pham diéu kién rang budc s€ khién
cho gia tri ham muc tiéu bi ting 1én rat 16n va qua d6 thiét
ké nay bi loai ra do qua trinh t&i vu 1a tim thiét ké c6 ham
muc tiéu nhé nhét. Trong bai bao nay, cac gia tri a, duge lay
bang 10000.

3. Xay dung thuat toan tél uu sif dung thuat toan tim kiém
hai hoa

Thuat toan tim kiém hai hoa (HS) dugc Geem va cs [15]
dé xuit ndm 2001 ung dung truc tiép giai quyét cac bai toan
t6i uu véi bién roi rac. Tir thoi diém do, HS dugc ing dung
giai quyét nhidu dang bai toan ti wu khac nhau va dic biét
1a trong thiét ké cong trinh (vi du [13], [16]). Trong phan
tiép theo, chi tiét cac budc chinh cia qua trinh t6i vu dim
thép I co bién 01 rac st dung thudt toan HS s& duoc trinh
bay.

Bude 1 - Xay dung bai todn t6i wu:

Ham muyc tiéu khong diéu kién rang budc trinh bay trong
cong thirc (17) dugce tbi thiéu hoa véi cac bién thiét ké l1a:

Min G, (X)=G(X)X(1+:Z::[0!,-><max(c,-,0)]j (18)

Véi vec-to bién thiét ké 1a X=(x , X,,..., x.), x€[1,UB._].
Trong do, x, la s6 tu nhién thé hién vi tri cua gia tri ma bién
thiét ké thir i duge chon trong tap gia tri c6 trudc cua bién
nay. UB _ la tong so loai gid tri trong tap gia tri dung thiét ké
cho bién thi i.

Buwoce 2 - Khoi tao ma tran chita qudn thé ban dau cia
thudt toan (HM):
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Mot qu?m thé ban dau s& dugc tao ra mot cach ngau nhién
véi HMS ca thé khac nhau X, i=1,..., HMS. Ham muc tiéu
clia cic ca thé nay sé duogc tinh toan va sip xép theo thu ty
tang dan hinh thanh nén ma tran HM:

X' X e ox X
2 2 2 2
HM - X I T X;
HMS HMS HMS HMS
X X, X,

6 7

G, (X')<G, (X*)<<G, (X"*)

Trong ma tran HM, ca thé co gia tri ham muc tiéu l6n
nhét duge goi la ca thé kém nht.

Buoc 3 - Sang tao ra mot cd thé moi:

Trong budc nay, mot ca thé moi (Y) s€ dugc tao ra
bang 3 k¥ thudt co ban cua thuat toan HS la: cin nhic
bd nhé (memory consideration), diéu chinh cao do (pitch
adjustment) va lya chon ngau nhién (random selection).
Hinh 2 thé hién cac bude cy thé. Luu y ring, trong hinh nay,
rand int(1, 3) 1a chon s6 tu nhién ngau nhién trong doan [1,
3] va HMCR va PAR dugc tinh nhu sau [17]:

1- HMCR
HMCR

HMCR(y, )= (1 + exp(—}/N(O,l))]]
(20)
R

R exp(—yN(O,l))]l

PAR(y,)_[H

trong do: N (0, 1) 12 phan phdi chuén (phan phdi Gauss);
HMCR, PAR va ¥ la cac tham sb chon trude.

Tao ngau nhién rand trong (0,1)

Str dung ky thuat

d<HMCR(y;)? a
ran (v3) lwa chon ngau nhién

+ | St dung k¥ thuat

can nhic bo nhé y; duge tao moi ngau

nhién trong [1, UB]

y; chon ngiu nhién trong cac gia tri cia
cot thit i cua HM
- Tao ngau nhién rand2 trong (0, 1)

rand2<HMCR(y;)?

Str dung ky thuat
diéu chinh cao do

¥, +randint(1,3) khi (rand2<0,5)
Y 7y, randint(L3) ki (rand2>0,5)

Hinh. 2. Trinh tw sang tao ca thé méi.

M
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Budoc 4 - Cap nhdt lai ma trgn HM:

Trong budc nay, ham muc tiéu cia Y dugc tinh toan.
Néu gia tri ndy bé hon gi4 tri ham muyc tiéu cua ca thé kém
nhét cua quﬁn thé, ca thé méi s& duoc lua chon thay thé cho
c4 thé kém nhat. Lic nay, ma tran HM s€ dugc cap nhat lai
theo ding trinh ty gi4 trj ham muc tiéu tang dan nhu da thyc
hién trong budc 1.

Bude 5 - Két thiic qud trinh 16i wu:

Budc 3 va 4 s€ dugc lap di lap lai dén khi sb vong lap dat
dén gia tri 10n nhat da duoc dinh nghia trude (Maxltr). Lic
nay, ca thé c6 ham muc tiéu nho nhit cua HM duge chon la
két qua ti wu cudi cung.

4. Gac vi du nghién cuu

Trong phan nay, cdu dam lién hop nhip gian don dai
42 m c6 mat cat ngang dién hinh nhu trong hinh 3A dugc
xem xét [18]. Kich thudc dam thép duge thiét ké dwa vao
tinh toan thu cong dugc thé hién trong hinh 3B (chiéu day
ban mat ciu trong trudng hop nay duge lay bang 200 mm).
Chiéu dai nhip tinh toan L=41,4 (m). Gi6i han chay cta
thep 1a F =345 (Mpa), cu’ong d6 nén tiéu chuan cua bé tong
la 7 30 (Mpa). Hé sb phan b6 ngang cho dam bién bang
0,636, 0,84 va 1,22 dbi v6i moé men, luc cat va bo hanh.
Tai trong cua hé lién két ngang, suon ting cudong va dinh
lién két: DC=1,86 (kN/m)z cua lan can va da via: DC,=2,87
(kN/m), cta cac 16p mat cau: DW=5,77 (kN/m), cua nguoi
di bo: PL=3,0 (kN/m?) va hoat tai HL-93. Cac TTGH st
dung dé thiét ké 1a: cuong d6 1, st dung 2 va moi. Nam tiét
dién tinh toan la: tiét dién gbi, 1/8 nhip, 2/8 nhip, 3/8 nhip
va gitta nhip dugc ky hiéu la MCO0, MC1/8, MC2/8, MC3/8,
MC1/2. Tap gia tri cia 7 bién thiét ké dugc 1y nhu sau:
(b, va [b,]=[50, 51,...; 499, 500] (mm), [7,] va [z,]=[5.0,
55 6,0,. 995 1000](mm) [z, 1=[5.0, 5,1,52 ; 29,9,
30,0] (mm) 1=[500, 505, 510,...; 2995, 3000] (mm) va
[z =[175, 180 ; 245, 250] (mm) Céc thong s6 cta thuat
toan HS 1ay nhu sau: HMS=30, HMCR=0,8, PAR=04, 7
=0,3 va s6 vong lap toi da MaxItr=100000.

3500 3500 300,20

200, 1000 300 300 1000, , 200
Il T 7 Il

Ldp b tong asphalt ddy 7em
Ldp phong nudc day 0.4 cm

[l 0
1100 Ldp dém tao 49 déc ngang 2%

1750

.30
L—500—

L5020 %0 %00 | 180

Hinh 3. Mét cit ciu lién hop nhip 42 m.
(A) Mat cét cau [17] (B) Kich thwéc

dam bién
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Két qua t6i uu duoc trinh bay trong bang 1 voi sb lan
chay t6i wru 1a 10 lan. Thiét ké t6i uu tot nhat va kém nhét
tim duoc co gia thanh 13 336,49 va 348,04 (triéu dong). Céc
gid tri nay nho hon so véi gia thanh cta dam lién hop khi
thiét k& thong thuong bang thu cong khoang 15%. Su chénh
léch nay 1a dang ké va du dé co thé khang dinh rang ap dung
thiét ké toi wu tim ra phuong an thiét ké dem lai hiéu qua
kinh té cao hon phuong phap théng thudong. Bén canh do,
chuong trinh t6i vu luén tim duoc thiét ké hiéu qua (khong
vi pham bat cir didu kién rang budc nio) trong tit ca cac lan
chay. Hinh 4 trinh bay qua trinh t&i wu ctia céc 1an chay khac
nhau. Ta c6 thé thdy riang, d6 6n dinh cia chuwong trinh t6i
wu 12 rat tot v6i tinh hoi tu va két qua cudi cung tim dugc co
su sai khac khong nhiéu.

Bang. 1. Két qua tbi wu.

ks Thiét ké thi Ty 18

Noi d Thiét ké ti :
vidang tetketotuu cong (hinh 3B) (%)
G” th‘ hd,\ t,(‘

pathant dam fo1u 336 49 392,93 85,7
tot nhat (triéu dong)
Gia thanh dam tbi

1a thanh dam o1 w348 04 392,93 88,6
kém nhat (triéu dong)
Gi4 thanh trung binh
cac két qua tdi wu (tridu 344,14 392,93 87,6
ddng)
Gi4 tri bién thiét ké 292, 13, 292, 52, 300, 20, 500, 30,
(mm) 11,7, 1750, 180 15, 1700, 200

Heé s an toan 1,002 1,13

400
395
390
385
380
375
370
365
360
355
350
345
340
335

Gid tri ham muc tiéu (tri¢u dong)

40000 60000 80000

Vong lap

0 20000 100000

Hinh 4. Bwong hdi tu clia qua trinh t6i wu.
5. Két luan

Bai bao dé xuat bai toan t6i wu dam thép lién hop cia cau
dam nhip gian don. Ham t6i wu dugc lya chon 1a tong gia
thanh ctia bé tong ban mit cau va dam thép. Diéu kién rang
bude duge xac dinh theo cac quy dinh thiét ké cia TCVN

11823:2017. Céc bién thiét ké gdm chiéu day ban mit cu
bang BTCT va kich thuéc hinh hoc cua tiét dién dam thép.
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Céc bién thiét ké nay dugc xem 1a cac bién roi rac dé phu
hop véi thuc té thiét ké cong trinh. Thudt toan tim kiém hai
hoa dugc ap dung dé giai bai toan tdi uu trén. Két qua tinh
toan cho truong hgp dam thép dai 42 m cho théy thiét ké t6i
vu da tiét kiém dwoc khoang 15% gia thanh so voi thiét ké
thii cong thong thuong. Chuong trinh ti wu thé hién c6 sy
6n dinh cao. Tuy nhién, nghién ctru nay van con mot s6 han
ché can dugc tiép tuc nghién ctru trong twong lai nhu: (1) So
sanh danh gia tinh hi€u qua cta céc thuat todn metaheuristic
khac nhau, (2) xét dén tac dong cua cac tai trong khac nhu
gi6 hay dong dt.
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Tong hop benzenesulfonamide serinol
bang phan wng Hinsberg
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Tém tit:

Nghién ciru tdng hop benzenesulfonamide serinol (BSSe) - mdt monomer sulfonamide méi tir phan ng Hinsberg
giita nhém amin bic 1 cua serinol (2-amino-1,3-propanediol) va sulfonyl ciia benzenesulfonyl chloride (BSC) trong
méi truong kiém (NaOH); khao sat anh hwéng ciia méi trudong phin wng dén hiéu suit phan éng va cu tric cia
BSSe. Két qua phé cong hudéng tir hat nhan proton (H'NMR) va hﬁng ngoai bién ddi Fourier (FTIR) cho théy, san
phim BSSe di duoc téng hgp thanh cong béi su xuiét hién ciia nhém chirc méi sulfonamide (dic trung béi amin béc
2). Hiéu suit phan ing dat cao nhit 1 14,51% & diéu kién phan wng 22 gio, ty 1¢ mol BSC/1,4-dioxane la 1/10, ndng
d% dung dich NaOH 1a 1 M. Trong phén tir BSSe ¢6 nhém sulfonamide va hai nhém hydroxyl ¢6 thé phan ing dé
dang véi monomer hodc polyme khac dé tao thanh copolyme. BSSe dinh hwéng tong hop copolyme ing dung lam

hydrogel nhay pH trong hé din truyén thudc.

Tir khéa: benzenesulfomamide, phan ng Hinsberg, serinol.

Chi sé phin loai: 2.4

1. Ddt van de

Sulfonamide 1a hop chat dugc str dung phd bién trong
dugc pham nhu thude chong viém, khang virus, chéng ung
thu va trong vat liéu dan tmyen thude [1]. Phuong phap
don gian va hiéu qua nhit dé tong hop sulfonamide 1a tir
amino acid va sulfonyl chloride, véi 2 quy trinh phd bién
duoc nghién ctru trong cac bai bao trudc day. Mat 1a, phan
{mg trong dung moéi hiru co va st dung amin hitu co dé loai
bé acid clohydric (HCI) sinh ra. Tuy nhién, phan ung nay
thuong dugc tong hop ¢ nhiét do cao va qua trinh co lap
san pham rat kho thuc hién [2]. Hai 13, nho tir tir sulfonyl
chloride vao dung dich amin trong mét hé 2 pha, gdm pha
dung moi hitu co va nudc (thuong 1a dung dich NaOH hodc
Na,CO,). Trong diéu kién nay, phan tng thuy phan sulfonyl
chloride s€ canh tranh véi phan ting chinh, vi vay sulfonyl
chloride dugc thém tu tor voi mét luwong du vao dung dich
amin. O ddy, san phdm sulfonamide duoc phan lap va tinh
ché d& dang bang cach st dung dung dich NaOH dé loai
b6 HCI sinh ra trong sudt qué trinh phan tmg [3, 4]. Phan
g tong hop sulfonamide theo quy trinh 2 con duoc goi 1a
phan g Hinsberg khong st dung xuc tac kim loai [5, 6].
San pham sulfonamide tir phan ing Hinsberg tan trong moi
truong kidém va khong tan trong méi trudng acid nhd vao
hydro linh dong trén nhém amin [2, 5].

Trong nhitng niam gan day, cic hop chat sulfonamide
con dugc biét dén nhu mot goc nhay voi pH duge ung

‘Tac gia lién hé: Email: linhnvw@hcmute.edu.vn; hdphu@hcmut.vn
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dung trong sinh hoc va y hoc. Cac polyme c6 chira nhom
sulfonamide c6 kha ning hoa tan hodc chuyén doi trang
thai truong no trong mot vung pH hep (xung quanh 7,4)
[7-9]. Mét trong nhitng hop chat sulfonamide di dugc mg
dung ché tao hydrogel copolyme nhay nhiét va pH la ser-
ine benzenesulfonamide (SSA) [9, 10] va sulfamethazine
(SM) [7]. Ching 1a cac gbc nhay pH dugc ding dé bién
tinh cac hydrogel copolyme nhay nhiét nhu polycaprolac-
tone-poly(ethylene glycol)-poly(caprolactone) (PCL-PEG-
PCL), poly(lactic acid)-poly(ethylene glycol)-poly(lactic
acid) (PLA-PEG-PLA) hoac poly(caprolactone-co-lac-
tide)-poly(ethylene  glycol)-poly(caprolactone-co-lactide)
(PCLA-PEG-PCLA). Cac hydrogel nhay nhiét va pH nay
¢6 chira khdi nhay pH ¢ cudi mach, gdm sulfamethazine
oligomer (OSM) [7] hodc oligo (serine) [8, 9]. Nho vao cac
dic tinh co thé thay doi trang thai ua nude va ky nude khi
pH thay ddi ciia hydrogel copolyme ma thudc duoc giit va
giai phong ra khoi hydrogel [11].

Muc tiéu ctia nghién ctru nay 1a tong hgp BSSe tir serinol
va BSC bang phan tmg Hinsberg. Trén mach phan tir ciia
BSSe ton tai nhém amin (-NH-) va hydroxyl (-OH) cé thé
cho va nhan hydro linh dong, nho vay s€ dong vai tro la
mot khéi nhay pH trong ciu tric cua hydrogel copolyme.
Anh huong cua moi trudong phan ung, ty 1¢ mol cua NaOH,
serinol dén c4u tric va hiéu suit cua phan tng ciing s& duoc
khao sat trong nghién ciru. Cau tric cia BSSe duge danh
gia bang H'NMR va FTIR. Monomer BSSe dinh hudng
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Abstract:

This research focused on synthesising benzenesulfon-
amide serinol (BSSe), a new sulfonamide monomer, by
the Hinsberg reaction between primary amine of serinol
and sulfonyl of benzenesulfonyl chloride (BSC) in an al-
kaline environment. The effect of the reacted environ-
ment on the reaction efficiency and structure of BSSe
were investigated. The results of the Proton nuclear
magnetic resonance (H'NMR) spectroscopy and Fourier
transform infrared (FTIR) spectroscopy indicated that
the BSSe was successfully synthesised through the ap-
pearance new peak of sulfonamide, characterised by sec-
ondary amines. The highest reaction efficiency of BSSe
was 14.51% at a reaction time of 22 hours, the mol ratio
of BSC/1.4-dioxane was 1/10, the concentration of NaOH
solution was 1 M. The BSSe molecule contained the sul-
fonamide group and a couple of hydroxyl groups, which
were able to copolymerise easily with other monomers or
polymers. BSSe was oriented to synthesise copolymer for
pH-sensitive hydrogel in the drug delivery system.

benzenesulfomamide, Hinsberg reaction,

Keywords:
serinol.

Classification number: 2.4

dung dé ché tao hydrogel copolymer nhay pH tng dung
trong dan truyén thude.

2. Nguyén liéu va phuong phap nghién ciiu
2.1. Nguyén liéu

Serinol (d¢ tinh khiét >98%) va BSC (>99%) dugc cung
cép boi Hang TCI Chemicals (Nhat Ban). Dung méi 1,4-di-
oxane, d¢ tinh khiét 98% dugc phan phdi boi Hang Fisher
Scientific (My). NaOH rin, do tinh khiét 98% va dung dich
HCI 36,6% dugc cung cap boi Hang Xilong (Trung Qudc).
Hang Chemsol (Viét Nam) cung cap dung moi diethyl ether
(DE), ethyl acetate (EA) va nude cét 2 lan. Cac dung moi
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duoc su dung 1a loai tinh khiét va khong can tinh ché thém.
2.2. Phwong phap

Tong hop BSSe: BSSe duogc tong hop theo phan tmg
Hinsberg cua amin bac 1 (serinol) va BSC trong moi truong
kiém (so do 1).

o
YOy Y
/\N(\ . Vi i / H
AN —/ 1 (-Hel) — >

Serinol BSC e
NaOH

Ho o

j arry

Il_ﬁ Hel / 2

Il — V®>

s Na

BSSe ¢ wd

So dd 1. Phan (rng téng hop BSSe tir BSC va serinol.

Pau tién, serinol (2 g, 22 mmol) duoc hoa tan trong dung
dich NaOH (25 ml) véi ty 18 thich hop & 3+1°C va khudy
trong 2 gio. Tiép tuc cho hdn hop BSC (2,8 ml, 22 mmol)
va 1,4-dioxane (132-220 mmol) vao dung dich trén tir tir
trong 30 phiit. Sau d6, khudy déu hdn hop ¢ 3+1°C trong 22
gio. Két thic phan ting, ding DE dé rira san pham trong 3
gi®, roi chiét tich lay phan san phdm bén trén va loai bo DE
cung cac tap chat bén dudi. Tiép theo, sir dung HCI 15% dé
diéu chinh pH ctia san pham trong khoang 1-2. Tiép tuc cho
EA vao hdn hop trén va khudy déu trong 2 gio. Chiét tach
ldy phin san phdm va dem sdy chan khong trong 48 gid &
40°C dé thu san pham BSSe (hinh 1). San pham BSSe sau
d6 duoc lam sach bé'lng qua trinh rura va chiét tach v6i DE,
EA nhiam loai bo cic tic chat tham gia phan timg con sot lai.

Khudy 2 gio, 3°C+1°C

’ Hoa tan P‘ Khudy 22 gid, 3°C+1°C ‘
Rira san pham v6i DE
trong 3 gio

Chuén pH 1-2

Khudy 2 gio véi EA

Chiét 14y phan san
pham bén dudi

SAy chan khong, 40°C
Chiét loai bo DE

Hinh 1. Quy trinh téng hop BSSe.
Hiéu suét cua phan tng téng hop BSSe duoc tinh theo
cong thuc sau:

khdi lwong thuc clia san phdm

Hiéu sudt phan tmg (%) = x100%

khéi lwong Iy thuyét cta sin phim

Phdn tich cdu tric ciia BSSe: cac nhom chire tao thanh
trong cAu trac BSSe duge xac dinh bﬁng FTIR (Tensor37,
Brucker, Uc). Mau BSSe duoc nghién vo1 bot KBr trude khi
tién hanh phan tich.

Céu tric va thanh phan cua BSSe duoc phan tich bing
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H'NMR (Brucker advance 500, M§). Dung méi sur dung la
dimethyl sulfoxide (DMSO), tan s6 do la 500 MHz.

3. Két qua va ban luan

3.1 Anh huwéng ciia méi trwong phén iing lén sin
pham BSSe

Méi truong phan tmg anh huong dén hiéu suat téng hop
tao BSSe. Ton tai su phan pha ciia cac tac chét gom serinol,
BSC, 1,4-dioxane va dung dich NaOH & mdt so ty 1¢ cua
cac chét nay. Bang 1 thé hién kha niang hoa tan cta cac chat
tham gia phan Gng. Nudc hoa tan dugc serinol, NaOH va
1,4-dioxane nhung khong hoa tan dugc BSC, trong khi d6
BSC lai hoa tan tét trong 1,4-dioxane. Chinh vi vay, khi nhd
nude vao dung dich BSC va 1,4-dioxane ¢ nhiing ty 1¢ khac
nhau s& dan dén hop chét tao thanh c6 cac trang thai nhu &
hinh 2.

Bang 1. D6 hoa tan ctia cac chat tham gia phan trng.

1,4 -dioxane BSC Serinol NaOH
Nude Tan Khong tan  Tan Tan
BSC Tan - Khéng tan  Khong tan

Hinh 2. Trang thai cua hop chét khi cho nwéc vao hé dung dich
BSC/1,4-dioxane: nhii twong (A), tach I&p (B), dong nhat (C).

Theo quy trinh tong hop BSSe (hinh 1), nudc duge ding
dé hoa tan serinol va NaOH. Sau d6, hdn hop chit 1ong gom
dung moi 1,4-dioxane va BSC dugc nho vao dung dich trén
sa0 cho ty 18 V| . /V i 4 dionme2:4 [10]. Sau khi hoan
thanh giai doan nho BSC, 1,4-dioxane va khuay trong 2 gio,
hdn hop chat long xay ra hién twong khong hoa tan va tao
dang nhii twong (chit 16ng phan tan trong chat long) (hinh
2A), sau 24 gid dé 6n dinh thi hdn hop chat long bi phan 16p
(hinh 2B). Truong hop & ty 1€ mol BSC/1,4-dioxane 16n thi
tao thanh mot dung dich dong nhét (hinh 2C).

Bang 2. Trang thai ciia hon hop nwéc va hé dung dich BSC/1,4-
dioxane & cac ty Ié mol BSC/1,4-dioxane khac nhau.

Tén miu BSC-6Dio  BSC-8Dio  BSC-10Dio BSC-12Dio
Ty 1¢ mol BSC/1,4-dioxane 1/6 118 1110 112

Trang théi hon hop nudc va hé dung N " Dung dich Dung dich
dich BSC/1 4-dioxane sau 24 gio BT BT dong nhét dong nhét

Dio: dioxane.

Bang 2 thé hién trang thai cia hdn hop nudc va hé dung
dich BSC/1,4-dioxane ¢ cac ty 1¢ mol BSC va 1,4-dioxan
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khac nhau. Sau 24 gid, mau BSC-6Dio va BSC-8Dio &
trang thai nhii twong, trong khi ¢6 mau BSC-10Dio va BSC-
12Dio tao duge dung dich ddng nhét. Hién twong nay dugc
giai thich 1a do BSC khong tan trong nudc va tao thanh hé
nhii trong BSC trong nudc (do BSC ¢6 sirc cang bé mat 1on
trong nudce). Str dung dung moi 1,4-dioxane v4i muc tiéu la
c6 thé hoa tan BSC dugc trong nudc. Khi tang dan luong
1,4-dioxane su dung, stic cang bé mat ctia BSC trong nudc
giam dan va dén ty 16 mol BSC/1,4-dioxane dat 1/10 va 1/12
thi hon hop BSC/1,4-dioxane/nudc tao thanh mot dung dich
ddng nhét.

Ngoai ra, véi ciing diéu kién phan tmg (ty 1& mol serinol/
BSC, nhiét do va thoi gian phan tng), tong hop trong moi
truong nhii trong hiu nhu khong thu duge san pham BSSe.
Trong khi d0, tong hop trong mdi truong dung dich thi thu
dugc san pham voi hidu suat 2,13% (hinh 3). Nguyén nhan
1a cac tac chat kho phan tan va gip nhau dé phan tng trong
moi truong nhil twong hon trong dung dich. Bén canh do,
mau BSC-12Dio ¢c6 luong 1,4-dioxane sir dung nhiéu din
dén khoé khan trong viéc phan tach va thu hdi dung méi véi
san phém. Vi vay, ty I¢ mol cia BSC/1,4-dioxane dugc chon
12 1/10 dé tao moéi trudng téng hop BSSe.

Ngoai moi truong phan g (dang nhil twong hay dung
dich) anh huéng dén sy hinh thanh san phim BSSe va hiéu
sudt phan tng, nong d6 dung dich NaOH ciing anh hudng
dang ké. Trong phuong trinh phan mg tao BSSe tir serinol
va BSC (so do 1), NaOH dugc thém vao dé phan tmg véi
HCI tao thanh nhdm tang hiéu suét cua phan (mg, dong thoi
hoa tan san pham BSSe theo co ché ciia phan tng Hinsberg
[4]. V6i cung lugng serinol va nude cho vao hé phan g,
lwong NaOH dugc thay d6i dé danh gia anh huéng cia ndng
d6 mol dung dich NaOH dén hiéu suit cua phan ung.

w 16% PR 151
E T L
5 12%
S
N - i
!
4 :
&
= 4% a3y
0%
05M im Y

Nong d9 mol NaOH

Hinh 3. Anh hwéng cta ndng do mol NaOH Ién hiéu suét tdng hop
BSSe.

Két qua hinh 3 cho thiy, miu BSSe nong d6 NaOH 1 M
¢6 hiéu suit cao nhat (14,51%), mau c6 ndng d6 0,5 M cho
hiéu sudt thap nhét (2,13%). Diéu nay c6 thé dugc giai thich
la khi cho dung dich NaOH 0,5 M, lugng NaOH qua it va
khong du dé chuyén san pham BSSe sang dang mudi tan
trong nudc, khi rira v6i DE thi lugng mau s& mat di dang ké.
Nguoc lai, khi sit dung dung dich NaOH 2 M thi lugng l6n
NaOH c6 thé can tré qué trinh phan tmg (ty 1& mol NaOH/
serinol=2/1) do tac dung v6i BSC tao thanh mudi benzene-



sulfonic acid sodium, két qua 1am han ché kha ning phan
ung cua BSC véi serinol nén hiéu suit tao thanh BSSe chi
dat 6,37%. Nhu vay, ty 1é mol NaOH phu hop nhat dé tao
moi trudng tong hop BSSe 14 1 M.

3.2. Xdc dinh céu triic ciia sdn pham BSSe

Tién hanh tong hgp BSSe theo ty 1& mol ciia céc tac chat
tham gia phan g serinol/BSC=1/1, thoi gian phan Gng 22
gio. Tién hanh phan tich FTIR ciia mau BSSe tao thanh va
serinol dé xac dinh sy xuat hién cac nhom chirc méi trong
céu truc ciia BSSe. Pong thoi, danh gia cu triic cia BSSe
bang H'NMR.

Serinol —— BSSe

D truyen qua (%)
/7 ’ .
Q

TN i} _— s

T T
2500 2000

SH séng (em)

T T T
4000 3500 3000 1500 1000 00

Hinh 4. FTIR cua serinol va BSSe.

Trong hinh 4, FTIR cua serinol xuat hién cac dinh cua
nhém amin bac 1 (-NH,), -OH, -CH,. Cu thé: dinh doi tai
vi tri 3.313 va 3.270 cm™ dac trung cho dao dong gidn N-H
ctia nhom -NH,; dinh tai vi tri 3.181 cm™ dac trung cho dao
dong gian O-H; dinh tai vi tri 2.929 va 2.862 cm™! dac trung
cho dao dong gidn va uén C-H ciia nhom CH,. Trén FTIR
cua BSSe, dinh cua dao dong gidn O-H ¢ vi tri 3.106 cm’!
dinh cua dao dong gidn va uon C-H cta nhom -CH, ¢ vi tr1
2.955 va 2.885 cm'. Su dich chuyén cua cac dinh nay trén
FTIR cta BSSe so voi serinol 14 do anh hudng cia nhom
sulfonamide.

Ngoai ra, trén FTIR cta BSSe xuét hién dinh cua dao
dong khong d6i xtmg va dbi ximg S=O lan luot & vi tri
1.317 va 1.153 cm™, va dao dong gidn C=C cua vong ben-
zene & vi tri 1.447 cm™. Céc dinh nay thé hién trong ciu
triic ciia BSSe ¢6 nhom benzenesulfonamide, dac trung cho
BSC. bac biét, trong FTIR cua BSSe co6 su xudt hién dinh
dac trung cho dao dong gian N-H cua amin bac 2 (-NH) ¢ vi
tri 3.406 cm va su bién mat cac dinh ciia nhom NH, trong
cdu triic cua serinol, chimg t6 nhém nay di phan ung voi
BSC d¢ hinh thanh nhém sulfonamide (hinh 4). Két qua,
FTIR chimg minh dugc sy hinh thanh hop chat BSSe tir
nguyén li¢u serinol va BSC.

H'NMR thé hién su xuét’ hién cua cac dinh dic trung
cho cac nhém cé mét trong cau truc phan ti BSSe (hinh 5).
binh ¢ vi tri 1 (6=7,83 ppm) va 2 (6=7,57 ppm) dac trung
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cho H ctia vong benzene. Dinh & vi tri 4 tai 6=4,52 ppm déc
trung cho H cua nhom -OH. Binh ¢ vi tri 5 tai 6=3,08 ppm
dac trung cho H ctia nhom -CH. Pinh ¢ vi tri 6 tai 6=3,30
ppm dic trung cho H cua nhom -CH,. Dac biét, su Xuét
hién dinh tai 6=7,4 ppm (vi tri 3) dac trung cho H ciia nhom
sulfonamide (-NH). H'NMR ciing cho thay, ngoai nhiing
dinh dic trung cho BSSe thi khong con xuat hién cac dinh
khac dic trung cho cac nguyén liéu tham gia phan tmg, diéu
nay ching to san pham tao thanh c6 do tinh khiét cao. Két
quéa phan tich FTIR va H'NMR cho thdy, BSSe dugc tong
hop thanh cong dua trén phan tng Hinsberg gitra serinol va
BSC.

DMSO

T
Hinh 5. H'NMR ctia BSSe.

Trong cac nhién cuu trude day, hop chét SSA - san pham
ctia phan (g Hinsberg tir DL-serine va BSC da dugc tong
hop vi triblock PCL-PEG-PCL hodc PLA-PEG-PLA dé tao
thanh cac hydrogel copolymer nhay nhiét/pH. SSA dong vai
tro 1a khdi nhay pH, trong phan tir gom mot nhém COOH,
OH ¢ cudi manh va nhom sulfonamide c6 thé cho nhan H*
khi pH méi truong thay do6i [9, 10]. Véi céu trac gdm nhoém
sulfonamide nhay pH va hai nhém OH ¢ cudi mach, BSSe
rat tiém ning dé dong tring hop véi cac loai monomer va
polymer khac ing dung trong hydrogel nhay pH hodc nhay
nhiét/pH dan truyén thudc.

4. Két luan

BSSe duoc tong hop thanh cong tir serinol va BSC bing
phan g Hinsberg. Ciu tric san pham dugc xac dinh thong
qua FTIR va H'NMR. Mai truong phan tng va néng do
NaOH anh huong dén hiéu suat cua phan Gng. Hiéu suat
dat cao nhat trong cac khao sat 1a 14,51% ¢ diéu kién phan
lng 22 gio, ty 1é mol BSC/1,4-dioxane=1/10, ndng dé mol
NaOH la 1 M. Trong cac nghién ctu tiép theo, monomer
BSSe dugc sir dung dé tong hop thanh cac oligome hodc
polyme nhay pH tmg dung lam vat liéu mang thudc.

Nghién ciru dugc tai tro boi Dai hoc Qudc gia TP H Chi
Minh trong khuén khé dé tai ma s6 C2019-20a-02 va sy hd
tro cua Truong Pai hoc Bach khoa, Pai hoc Quéc gia TP Ho
Chi Minh. Céc tac gia xin tran trong cam on.
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Panh gia kha néing hinh thanh bun hat hiéu khi
trén mo hinh cong nghé SBR trong phong thi nghiém
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Tom tit:

Nudi céy va sir dung bun hat hiéu khi trén mé hinh céng nghé bé phan tng theo mé (SBR) trén thé giéi bit dau tir
nhirng nim 1970 va dwoc nghién ciru siu trong nhirng nim gin dy véi cac chit nén dung dé nudi cay nhu: glucose,
acetate, ethanol, mat mia, duwdng, tinh bgt, phenol, axit phtalic, chloroanilines, ruwou tert-butyl va nuwéc thai téng
hop khac. Nghién ciru nay trinh bay két qué qua trinh hinh thanh va phat trién ciia bun hat hiéu khi trong diéu kién
phong thi nghiém véi chit nén 1a acetate, bun hoat tinh dung dé nudi ciy dwoc ldy tir Tram xir Iy nwéc thai (XLNT)
Yén Sé¢ (Ha Noi) c6 MLSS 900-1200 mg/l. Nghién ciru thwe hi¢n trén 2 SBR giéng nhau Iam bang nhya acrylic trong
sudt, c6 dwong kinh 5ng 0,110 m, chiéu cao 1 m, chiéu cao chira nuwéc 1a 0,8 m, thé tich 1am viéc ctia mdi béla 2,51,
dit tén 1an lwgt cho 2 mé hinh 1a A va B. Hai SBR cung lam viéc véi 6 chu ky trong 1 ngay, thoi gian 1 chu ky 1a 4
gio, trong 1 chu ky gom 4 pha: nap nwéc 1-2 phiit, suc khi 180 phuit, ling 20-30 phut va xa 10-15 phit. Nwée dau vao
cho mé hinh A 1a nwéc thai nhan tao cé tai trong hitu co (OLR) thip (1,0-1,2 kg COD/m*.ngay). Nuée diu vao cho
mé hinh B 13 nwéc thai nhin tao c6 OLR cao (2,7-3,0 kg COD/m?.ngay), thoi gian thi nghiém 1a 120 ngay. Két qua
cho thiy, sw hinh thanh bun hat tai mé hinh A rét khé khin. Ngwoc lai, tai mé hinh B, bun hat dwoc hinh thanh va

phat trién 6n dinh sau 30-45 ngay thi nghiém.
Tir khéa: bun hat hiéu khi, nudi ciy, SBR.
Chi 56 phin loai: 2.7

1. Dét van dé

Nudi cay bun hat hiéu khi trén mo hinh cong ngh¢ SBR
trén thé gidi bat ddu tir nhitng nam 1970 [1-3] va dugce
nghién ciru sdu trong nhiing nam sau do6 voi cac chat nén
dung dé nuoi cay nhu: glucose, acetate, ethanol, mat mia,
duong, tinh bdt, phenol, axit phtalic, chloroanilines, rugu
tert-butyl, va nudc thai tong hop khac. Cac nghién ciru cho
thay, bun hat hiéu khi c6 thé mg dung rong rai voi cac chat
nén va cac loai nudc thai khac nhau. So v6i bun hoat tinh
thong thudng, bun hat hiéu khi ¢6 co cdu tdt, kha ning duy
tri sinh khdi cao va c¢6 thé xir 1y cac hop chét doc hai trong
nudce thai [4, 5]. Bun hat hiéu khi khong chi cé tac dung loai
b6 tét cac bon ma con c¢6 kha ning loai bé nito va phét pho,
vi vy bun hat hiéu khi dugc img dung dé xir 1y nuéc thai
sinh hoat, nha may ché bién thuc phém, chan nuéi... Cau
tric cua bun hat hiéu khi 1a tap hop cac nhom vi khuan khac
nhau can thiét cho qua trinh chuyén héa cac hop chit hiru
co, thanh phﬁn ctia bun hat hiéu khi phu thudc vao loai co
chat (chat nén). Bun hat hiéu khi c6 nhirng vu diém sau: mat
d6 vi sinh vt cao va hi€u qua xt Iy nudc thai cao trong qua
trinh hinh thanh bun hat hiéu khi, chiu duoc OLR cao, kich
thudc hat bun 16n nén c6 kha nang léng nhanbh, it bi rira troi,
chiu dugc sdc tai, giam thé tich cong trinh. Tuy nhién, bun
hat hiéu khi cling c6 mot s6 nhuge diém nhu: kho kiém soat
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trang thai va kich thudc cua hat bun, cac hat bun thuong
khong 6n dinh, dé bi pha v& khi ¢é su thay doi méi truong.

Tai Viét Nam, da c6 mot s6 dé tai nghién ctru vé bun hat
hiéu khi véi quy mé va tinh chit khac nhau nhu: nghién ctu
su anh huong cua luu lugng suc khi, nghién ctru tao bun hat
hiéu khi c6 gia thé [1, 2]... Trong ndi dung bai bao, nhoém tac
gia nghién ciru kha ning hinh thanh bun hat hiéu khi trén 2
mo hinh cong nghé SBR giéng nhau van hanh véi chat nén
la acetate & cac muc d9 OLR khac nhau, bun hoat tinh dung
dé nuoi cdy duoc lay tir Tram XLNT Yén S¢ (Ha Noi) co
MLSS 900-1200 mg/l. M6 hinh A van hanh véi nude thai
nhan tao c¢6 OLR thap (1,0-1,2 kg COD/m*.ngay). M6 hinh
B van hanh v6i nude thai nhan tao ¢ OLR cao (2,7-3,0 kg
COD/m®.ngay).

2. Dol tuong va phuong phap nghién ciiu
2.1. Phuwong phap xdy dung mé hinh thi nghiém

Nghién ctu dugc thuc hién trén 2 mo6 hinh bé SBR hinh
try (hinh 1) 1am bang nhua acrylic trong sudt, c6 duong kinh
6ng 0,11 m, cao 1 m, trong do chiéu cao chta nude 13 0,8
m, thé tich lam viéc cta bé 12 2,5 1. Bé SBR 1am viée véi 6
chu ky/ngay, thoi gian 1 chu ky 1a 4 gio, trong 1 chu ky c6
4 pha: nap nu6c 1-2 phat, suc khi 180 phut, lang 20-30 phut



messsssmmm Khoa hoc Ky thuat va Céng nghé

Forming aerobic granulation in
SBR technology at the laboratory
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Abstract:

Transplanting and application of aerobic granulation
in SBR technology have been developed since 1970.
In recent years, this technology has been extensively
researched with different substances such as glucose,
acetate, ethanol, molasses, sugar, starch, phenol,
phthalic acid, chloroanilines, tert-butyl alcohol, and
synthetic wastewater. This article describes the process
of formation and development of aerobic granulation
with acetate at the laboratory in Vietnam. Activated
sludge for the study was obtained from Yen So (Hanoi)
wastewater treatment plant with MLSS 900-1200 mg/1.
The research was carried out on two reactors of the
same SBR technology with 0.110 m in diameter and 1
m in height, water level height 0.8 m, working volume
of 2.5 1 with respective names of A and B. The reactors
were sequentially operated 6 cycles/day, each cycle was
divided into 4 periods, lasting 4 hours: 1-2 mins of influent
filling, 180 mins of aeration, 20-30 mins of settling, and
10-15 mins of effluent. The input wastewater for model A
was wastewater with low strength has OLR from 1.0-1.2
kg COD/m?.day. The input wastewater for model B was
wastewater with high strength has OLR from 2.7-3.0 kg
COD/m?’.day, time for research was 120 days. The result
showed that the formation and development of granular
sludge in model A were very difficult. Meanwhile,
granular sludge was formed and developed after 30-45
days of experimentation in model B.

Keywords: aerobic granulation,
reactor, transplanting.

Classification number: 2.7
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va x4 10-15 phut. Khong khi duoc dua vao SBR bang may
suc khi voi bo khuéeh tan khi bang da bot dugc dat o day
bé, luu lwong suc khi ting dan tir 1,5 dén 4,5 1/phit trong
thoi gian lam thi nghiém, trén dudng dng dan khi lap dat bo
van do luu luong suc khi [udén dam bao DO 2-4 mg/I. Nhiét
do thi nghiém la nhi¢t do phong (dao dong trong khodng
27-33°C). Van xa nu6c duoc dit cach day bé 0,4 m dé thé
tich xa khoang 50% luong nudc sau mot chu ky hoat dong.
Cac thong sé pH, DO duoc kiém tra hang ngay bang may do
cam tay. Toan bo cac thiét bi nhu: bom cép nudc, may thoi
khi, van xa nuéc... duge diéu khién tu dong boi bo PLC da
duogc 1ap trinh sdn vé thoi gian va diéu khién cac pha hoat
dong cta SBR theo yéu cau thi nghiém.

™ i

M5 hinh A M4 hinh B

o

Hinh 1. Hinh anh mé hinh thi nghiém.

2.2. Van hanh mé hinh thi nghiém

Sau qué trinh 1ap rap va dyng mé hinh, nhém nghién ctru
thuc hién van hanh thu nghiém moé hinh bé‘mg nudce sach dé
kiém tra cac thiét bi nhu ¢ hinh 2: may bom, may thdi khi,
van dién xa nudc, do kin, khit cia md hinh, dac biét 1a &
cac mbi ndi. Sau qua trinh kiém tra, van hanh thu, tién hanh
khoi dong moé hinh thi nghi€ém qua cac budc sau:

- Pua vao 2 bé phan tng cia mé hinh A va B 2,5 | bun
hoat tinh lay tr Tram XLNT Yén S¢ dé lam nguon bun vi
sinh vat cho mo hinh ¢c6 MLSS 900-1200 mg/1.

- Khoi dong mé hinh va dé chay tu dong bang chuong
trinh d4 dugc cai dat trude trong bo diéu khién PLC. Duy tri
Iuru lugng khi cung cép theo tinh toan, sir dung may thoi khi
luu lugng ¢b dinh, kiém soat bang luu lugng ké. Tién hanh
kiém tra cac thiét bi, van khod hang ngay, 1y mau dinh ky
theo ké hoach (bang 1).



SBR.
e Xa nudc
Bom nude thai
Pabot
I Bot
Thung nude Xa 3
thai L e S R
May
thdi khi

Hinh 2. S’ dd mé hinh bé SBR st dung trong nghién ctru.
Bang 1. Ché do van hanh bé SBR.

This gian 1 chu ky (phit)

Ténmo OLRCOD
hinh (kg COD/m’.ngay)

Nongdoxy Nhigtdj .
Domgy (o oM

Napnuwse  Suckhi  Ling  Xi

2535 6-8 12 180
2535 6-8 12 180

20-30  10-15
20:30  10-15

A 1,0-1.2
B 2730

2,0-40
2,0-40

2.3. Pha nuwd'c thdi nhdn tao

Nudce thai nhan tao duoc chuin bi bﬁng cach hoa tan
khéi luong da xac dinh cac hoa chét co do tinh khiét 99%
xut xtr Trung Qudc vao nudc may lay tai voi ciia phong thi
nghiém. Nu6c méy sir dung dé pha hod chat dugc loai bo
Cloramin ham luong duéi 0,1 mg/l dé dam bao khong lam
anh hudng dén hé vi sinh vat trong SBR. Pac diém, thanh
phan nuée thai tong hop dugc trinh bay & bang 2 va 3.

Bang 2. Thanh phan cac chat nén va vi chat trong nwéc thai nhan tao
cho mé hinh A.

Cong thirc héa hoc cac Al £ A A
TT hp chét pha COD Tén hoa chat Nong d¢ (g/)
1 C,H,0,Na.3H,0 Sodium acetate trihydrate 0,847352

Magnesium sunfate

2 MgSO,.7H,0 sy @i 0,176
3 KCl1 Potassium chloride 0,07

NH,CI Ammonium chloride 0,212
5 K_HPO Pptas§1um phosphate 0.0368

2 9 dibasic

6 KH,PO, Potassium dihydrogen 0.022

phosphate

Bang 3. Thanh phan cac chat nén va vi chat trong nwéc thai nhan tao
cho mé hinh B.

Cong thirc hoa hoc cac

T hop chit pha COD Tén hoa chét Nong dd (g/1)
1 C,H,0,Na.3H,0 Sodium acetate trihydrate 2,1184
2 NH,C1 Ammonium chloride 0,212
3 KH,PO, Potassium dihydrogen phosphate  0,0352
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2.4. Phan tich két qud thi nghiém

Céc thong s6 dugc phan tich trong qua trinh nghién ctru
bao gom: COD, NH,", pH, DO. Cac phuong phép phan tich
thong s6 dugc thuc hién theo Ti€u chuan Viét Nam (TCVN)
va duoc trinh bay ¢ bang 4.

Bang 4. Phwong phap phan tich cac théng s6 thi nghiém.

Tén chi sb . P Ak A
pha tch Donvido  Phwong phéap phén tich Tén suat phén tich
COD mg/l Phuong phap Dicromat, TCVN 6491:1999 5 ngay 1 lan phan tich

. Phuong phép tréic quang - Phuong phép phenat, o
NH, Mgl oo ohi dln ol thiftbj Method 10031 - Hach > "B | linphin tih
o D(,) bang sensor, my pH cam tay WTW 3401, Tl

Dic
DO mg/l Do biing sensor, May do DO cim tay, Oron, Mj Do hang ngay
Nhiét do Nhiét ké thong thudng Do hang ngay
3. Két qua va ban luan

3.1. Sw hinh thanh bin hat hiéu khi tai mé hinh A

Sau 120 ngay nudi cdy bun hat hiéu khi trong phong thi
nghiém v&i nude thai nhan tao c6 OLR thz?'lp (1,0-1,2 kg
COD/m’.ngay), khong ¢ bat ky dau hiéu nao cua su hinh
thanh bun hat dugc ghi nhan & mo6 hinh A. Kha nang xu
Iy ctia bun hoat tinh 6n dinh va ling tét, nhung vin mang
nhitng déc trung ctiia bong bun hoat tinh thong thudong, mau
sdc ciia bun c6 thay d6i so v6i bun hoat tinh 1iy vé tir Tram
XLNT Yén S6 tai thoi diém ban dau, mau chuyén tr xam
sang nau nhu hinh 3. Két qua nay ching to véi OLR thap
khé hinh thanh bun hat hiéu khi.

Hinh 3. So sanh hinh anh bun hoat tinh tir m6 hinh (A) sau 120 ngay
nuéi cay va bun hoat tinh tir Tram XLNT Yén S¢& (B).

3.2. Sw hinh thanh bin hat hiéu khi tai mé hinh B

Thoi gian ctia qué trinh hinh thanh bun hat hiéu khi dién
ra trong khoang thoi gian 4-6 tuan. Qua trinh nay dicn ra
tur tir, tuy nhién c6 thé chia ra lam 5 giai doan 16n nhu sau:

Giai doan 1: sau 7 ngdy dau tién c6 thé nhan thiy sy thay
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d6i bang mat thuo‘ng (hlnh 4). Bong bun hoat tinh chuyen
dan thanh cac mam bun cau trac 16n hon, ¢6 nhiéu mam
bun dang que hon, va cdc mam bun ¢ xu thé két thanh timg
dam, c6 nhiéu dich nhay xung quanh cdc mam bun. Tai thoi
diém nay bong bun van chiém uu thé.

Trong giai doan ndy qua trinh loai bun dién ra manh mg,
mot lwong dang ké bun c6 kha ning ling kém bi rua troi
cling voi nudc thai dau ra. Bun van duy tri mau den nhu
khi 14y v& tir Tram XLNT. Két qua loai bo 60-64% COD,
20-25% NH,"-N.

(B)

(A)

Hinh 4. Hinh anh hinh thanh bun hat chup kinh hién vi giai doan 1
(sau 7 ngay).

Giai dogn 2: sau 14 ngay van hanh, c6 thé quan sat duoc
qué trinh hinh thanh va sy chiém wu thé ctia cic cum bong
bun, cac mam hat bun dang vét dai, kich thudc bun bét dau
¢6 su gia ting nhanh chong. Quan sat dui kinh hién vi dién
tir cho théy, céc vi sinh vat bat dau c6 diu hiéu tu lai thanh
tung cum nhd, chiing tao thanh tr vét c¢6 kich thudc bat ky,
chua c6 dudng bién rd rang, duong bién c6 nhiéu tua, soi
nho. Bun trong SBR c¢6 kha ning lang t6t hon giai doan 1,
hién tugng bun bi rira tréi theo nude thai khi xa con rat it.
Bong bun chuyén dan sang mau vang cat. Hiéu qua xu 1y
tang dan va NH , -N tang dan, twong ung trén 65-70% COD
va 35-40% NH,*-N (hinh 5).

Hinh 5. Hinh anh hinh thanh bun hat giai doan 2 (sau 14 ngay).

Giai doan 3: sau 21 ngiy nudi cay, nhimg hat bun nho
bat diu xuét hién nhung khong c6 hinh dang va kich thudc
cb dinh, quan sat bang kinh hién vi cho thay duong bién rd
rang dang din hinh thanh, khong con ¢ vién soi bao xung
quanh. Tuy nhién, kha nang léng bét dau suy giam, luong
can lo ling trong nude thai diu ra co sy gia ting rd rét (hinh
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6). Sau 28 ngay van hanh, hat bun tiép tuc phat trién va cau
trac khong c6 sy thay doi, kich thude, s6 luong hat bun
trong SBR ¢6 su gia ting 16 rét. Hat bun di c6 thé quan sat
va nhan biét rd rang bang mét thuong. Hiéu qua xu 1y ting
dan va NH , -N tang dan, tuong tng trén 70-78% COD va
55-60% NH,"-N.

Hinh 6. Hinh anh hinh thanh bun hat giai doan 3 (sau 21-28 ngay).

Giai doan 4: sau 5 tuan van hanh, bun hat hiéu khi hinh
thanh tir ngudn bun hoat tinh da rd rang hon. Kich thudc hat
bun 16n (3-4 mm), cdu trac hat bun 6n dinh, tuy nhién do
rong trong hat 16n nén dé bi gidn no kich thudc khi duoc lay
ra ngoai quan sat (hinh 7). O giai doan nay c6 su phat trién
manh cta vi khuan dang sgi bén ngoai va hat bun mém. Co
thé quan sat hat bun trong SBR bang mit thuong, tuy nhién
kha nang ling van con nhiéu han ché, két qua loai bo trén
90% COD, trén 80% NH,"-N. Két qua nay phu hop Y(’yi cac
nghién ctru trén the gioi [4, 6, 7]. Nghién ctru cho thay, bun
hat hiéu khi hinh thanh c6 kich thudc phd bién 1a 3-5 mm
voi su phat trién manh cta vi khuan dang s¢i. Hat bun c6
dang hinh tron, bé mat nhin, mau vang-nau, kha nang léng
t6t (trén 80% bun hat c6 van tc ling dao dong 30-40 m/h).

Hinh 7. Hinh anh hinh thanh bun hat giai doan 4 (sau 5 tuan).

Giai dogn 5: sau 6 tuan van hanh, bun hat hiéu khi ¢6
cAu truc gon hon, c6 sy phat trién manh cua vi khuan dang
sQ1 bén ngoai, cAu trac bén chic kho bi vo. Co thé quan sat
hat bun trong SBR bang mit thuong hodc 14y ra thi nghiém,
kha ning ling tdt (ty 18 trén 85% bun hat c¢6 vén tdc ling
dao dong 30-40 m/h). Hat bun c6 dang hinh tron, bé mit hat
nhin, mau hat bun vang-nau. Két qua loai bo trén 91-92%
COD, trén 80-82% NH,*-N.

92



4. Két luan

Nong d6 chit nén 1a yéu t6 quyét dinh dén sy hinh
thanh va phat trién ctia bun hat hiéu khi. Néu OLR<2,0 kg
COD/m’.ngay s& rat kho nudi thanh cong bun hat hiéu khi.
Két qua nghién ctru ciia nhom tac gia phi hop véi nhidu
nghién ctru twong ty trén thé gidi.

Nubi cay bun hat hiéu khi véi OLR>2,5 kg COD/m3.ngay
¢6 thé thanh cong. Piéu nay di duwoc nhom nghién ciru
ching minh véi thi nghiém nudce thai c6 OLR tir 2,7 dén 3,0
kg COD/m’.ngay. Bun hat hiéu khi hinh thanh sau 4-5 tuin
thi nghiém va phat trién 6n dinh & cac tuan sau do.
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Nghién ciru danh gia nguy co lan truyén & nhiém bui
tir 10 hoa tang bang ng dung moé hinh ENVIMAP 3.0
Ha Thi Hién', Trin Qudc Viét?"

Trung tam Vit Iy M6i truong, Vién Vit Iy, 18 Hodng Quéc Viét, phwong Nghia D6, quin Cau Gidy, Ha Ngi, Viét Nam
2Trwong Pai hoc Tai nguyén va Méi trwong Ha Néi, 414 Phii Dién, phurong Phit Dién, qudn Bdc Tir Liém, Ha Néi, Viét Nam

Ngay nhén bai 6/10/2021; ngay chuyén phan bién 8/10/2021; ngay nhan phan bién 2/11/2021; ngay chip nhan ding 5/11/2021

Tom tiit:

Pi c¢6 nhiéu nghién ciru vé phat thai bui, song nghién ctru vé phat thai bui tir cic 10 héa ting 13 mét vin dé méi.
Trong nghién ciru nay, cic tac gia tap trung tinh toin phat tan bui tir cac 10 héa tang bang phwong phép trng dung
mo hinh ENVIMAP 3.0. Nghlen ctru thue hién trong 2 tru0’ng hop: khi hé thong xir ly bui thal hoat dong on dinh véi
hleu suit dat 90-95% va h¢ thong xir Iy bui thai gip sw cd. Trong trudong hop xay ra sw ¢, & khoang cach tir chin
ong khéi dén 1,9 km cac doi tugng déu bi anh huéng, dic biét, & khoing cach 100-700 m vao mua dong va 100-800
m vao mua he. Truong hop hé thong xir 1y bui thai hoat dong 6n dinh, nf)ng do cac chz“'lt 0 nhiém ¢ tit ca cac khoang
cach déu nam trong gid¢i han cho phep theo quy chuin. Nghién ctru gop phan cung cap luén ctr khoa hoc cho cic nha
quan ly vé vung chiu tac dong béi nguon thai tir cac 10 héa tang, aé xay dung ké hoach bio vé méi treong nham han

ché cac tac dong bét loi.

Tir khéa: dw bao, 6 nhiém, phat thai bui, sw cd, xir Iy bui.

Chi sé phén loai: 2.7

1. Ddt van de

O nudc ta hién nay, voi tbc do phat trién nhanh vé kinh
té - x4 hoi, muc do do thi hoa ngay cang cao da gay ra nhiéu
van dé lién quan dén méi trudng nédi chung, moi truong
khong khi néi riéng [1]. Quy dat dan bi thu hep, dic biét
la tai khu vuc d6 thi, trong khi tinh trang céi tang gdy ra 6
nhiém moi truong nude dudi dat, mat vé sinh va tén kém
vé kinh té. Do d6, cac 16 hoa ting dugc xay dung ngiy cang
nhiéu dé giai quyét nhu ciu mai ting ctia ngudi dan, tiét
kiém chi phi va quy dat [2]. Tuy nhién, khoéi bui tir cac 10
hoa tang gay tiém 4an nguy co 6 nhiém moi truong khong
khi. Theo s liéu cua cac nha khoa hoc, viéc hoa tang mot
thi thé s& giai phong trung binh 400 kg khi CO, vao khi
quyén. Khi thai tr héa thi€u con bao gdm thiy ngan va
nhiéu chat doc hai khac sinh ra tir chan, tay gia, ring gia. ..
cua nguoi da ti vong [3, 4]. Trong khi thai, cac hat bui min
v6i kich thude nho hon 2,5 micron (PMz,s) tiém an nhiéu
nguy co nhat, vi chung c6 kha nang xam nhap sau vao phoi,
anh huong dén ca hé ho hap va hé théng mach mau. Tinh
trang strc khde cia con ngudi bi dnh hudng c6 nghiém trong
hay khong 14 tuy thudc vao mirc do va thoi gian tiép xtic voi
khong khi 6 nhiém [5].

Chinh vi vay, trudc khi tién hanh lap dat va xay dung céc
10 hoa tang, can nghién ctru danh gia phat thai ciing nhu tac
dong cua khi thai phat sinh sau khi xtr 1y tai khu vuc xung

‘Tac gia lién hé: Email: tqviet@hunre.edu.vn
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quanh. DPic biét 1a mic do va pham vi phat thai bui trong
truong hop gap su b, khi hé théng xir Iy khoi bui hoat dong
khong hiéu qua dan dén cac thiét hai vé moi truong, stc
khoe...

Dé phong ngira sy ¢b mdi trudng, cac nha khoa hoc cua
Vién Vit 1y d thyc hién dé tai “Nghién ciru ndng do phat thai
bui tr cac 10 hoa tang” ng dung md hinh ENVIMAP 3.0.

Mo hinh ENVIMAP 3.0 1a phan mém tich hop GIS, co s&
dir liéu (CSDL) moi truong va mo hinh todn hoc mé phdng
su lan truyén chét 6 nhidm trong méi truong khong khi, moi
truong nude. Cac CSDL nhu khi twong, cac diém ldy mau
chét luong khong khi, ngudn thai diém... duoc gin véi vi
tri dia ly nhim thé hién hién trang moi truong. Bén canh do,
dé mo phong qua trinh lan truyén cac chét 6 nhiém thuong
xuat hién, can thiét phai thuc hién cac bai toan chuan nhu:
ldy CSDL can thiét cho mo phong tir cac dir liéu khi twong
cling nhu tir nhitng 6ng khoéi (hay phét thai), biéu dién két
qua tinh todn mo phong dudi cac dang khac nhau, chong 16p
thong tin giira 16p két qua tinh toan mé phong véi cac 16p
khong gian gin vai dia phuong cu thé. Qua trinh lam viéc,
trong ENVIMAP 3.0 dién ra su phéi hop thong tin chit ché
voi GIS. Cac md hinh nhan duogc cac dir liéu tor GIS, con
Kkét qua lam viéc dugc thong bao nguoc trd lai vao GIS dudi
hinh thtrc thong tin ban dd [6].
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Abstract:

There have been many pieces research on dust emissions,
but the research on dust emissions from crematoriums
is a new issue. The objective of this research is to
calculate the dust dispersion from crematoriums into
the environment, thereby determining the range of
pollution and predicting the dust spread by applying
the ENVIMAP 3.0 model. The result is calculated in 2
cases, one case when the waste dust treatment system
operates stably with the efficiency of 90-95% and
another case where the waste dust treatment system
has issues. In case of having an incident that is 2 km far
from the bottom of the chimney, all objects are affected,
especially, the distance is 100-700 m in winter and 100-
800 m in summer. In case the dust treatment system
operates stably, the concentrations of pollutants at all
distances are within the allowable limits according to
the regulations. The research contributes to providing a
scientific basis for managers on areas affected by waste
sources from crematoriums to develop an environmental
protection plan to limit adverse impacts.

Keywords: dust emission, dust treatment, forecast,

incident, pollution.

Classification number: 2.7

TAP CHI

HOA HOC

ONG NGHE I(} Nam 64(1) 1.2022

Khoa hoc Ky thuat va Céng nghé

Day 1a mot trong nhitng cong cu hiru hiéu dé mé phong
lan truyén bui trong khong khi. Nho nhimg tinh ning wu
viét cuia m6 hinh ENVIMAP 3.0 [6], nhom nghién ctru da
tinh toan sy phat tan bui ra mai truong, tir do xac dinh dugc
pham vi 6 nhidm, ciing nhu dy bao lan truyén bui véi 2
truong hop: i) Hé thong xtr 1y bui thai hoat dong 6n dinh vai
hiéu suét dat 90-95%; ii) Hé thong xir 1y bui thai ctia 16 gap
su cd. Két qua la can cu dé xay dung ké hoach bao vé moi
truong nham han ché nhimg tac dong x4u tir qua trinh phat
thai bui cua cac 10 hoa tang.

2. Phuong phap nghién ciu
2.1. M6 hinh ENVIMAP 3.0

Dé danh gia chat lugng méi truong khong khi trén mot
pham vi vung, 2 phuong phap thuong duoc st dung 1a quan
trac va mo hinh hoa. Tuy nhién, d6i v6i cac ngudn thai tuong
lai viéc thuc nghiém 1a khong thé. Do vay, nghién ctru vé
mo hinh dang 12 mot hudng phat trién va thu duoc nhidu két
qua. Tl phién ban ENVIMAP 3.0 dau tién ra doi vao nim
2006, hién nay c6 khoang trén 20 mé hinh lan truyén khi
chia thanh 3 nhém chinh: Naém 1 - M6 hinh thong ké kinh
nghiém dua trén co s ly thuyét gauss; Nhom 2 - M6 hinh
thong ké thuy dong, dugc goi 1a mé hinh berliand; Nhém
3 - Md hinh s6 tri. Trong 3 nhoém mé hinh nay, mé hinh
thich hop dé phan anh day du hién tuong lan truyén cac
chét 6 nhidm tir mot ngudn thai ra mdi trudng xung quanh
la ENVIMAP 3.0 [6].

Dé mé ta qua trinh lan truyén va khuéch tan bui theo khong
gian va thoi gian bang cac phuong trinh toan hoc, ngudi ta
xem xét trj s6 trung binh nong d6 chit 6 nhidm. Dudi tac dung
cua gio6 tu nhién, cic luong khi, bui phut Ién tir miéng ong
khoéi s& bj ubn cong theo chiéu gi6 thdi. Chét 6 nhidm dan dan
bi khuéch tan rong ra tao thanh vét khoi (hinh 1).

4 Z

il '""‘\\- \\
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Hinh 1. So d6 khuéch tan ludng khi thai doc theo chiéu gié. C 14 néng
do trung binh ctia chat 6 nhiém (mg/m?); x, z a cac thanh phan toa dé theo
cac truc O, O,; Vx, Vz la cac thanh phan cta téc do trung binh theo cac
trucO, O, H i d6 cao ngudn thai.

2.2. Phwong phap nghién cwu va CSDL

Phuong phap nghién ctu va CSDL su dung trong tinh
toan cho 2 thoi diém déc trung ciia nam 14 mua hé va mua
dong véi huong gio khac nhau [7].
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Thong s nguon thai tinh lan toéa: chiéu cao éng khoi,
duong kinh miéng 6ng khoi, nhiét o khi thai, tc do phut
khoi thai, luu lwong bui thai dugc thé hién & bang 1 [7].

Bang 1. Cac thong sé nguén thai dau vao.

Ngudn thai Théng sb Gi4 tri thong sb
Chiéu cao dng khoi 20m
Puong kinh mi¢ng dng 1m

Ong khoi thai khoi

clia o hoa tang  Nhiét do khi thai 200°C
Téc d6 phut khéi thai 15 m/s

Luu lugng bui thai 1,2 m*/gio = 0,00033 m?/s

Diéu kién khi twong: vé mua hé gid chu dao 1a dong
nam; mua dong gié chu dao la dong bac. Nhiét do, van toc
gi6, cap on dinh khi quyén, cac thong so cu thé dugc thé
hién ¢ bang 2 [7].

Bang 2. Nhiét dé trung binh, van téc gié trung binh.

Mi Nhiét dd  Gié chii dao Cép 6n dinh
ua s ,
(&(®) Vin toc (m/s) Huong Kkhi quyén
Pong 19,9 1,75 Dong bic B
He 28,3 2,5 Dong nam B
3. Két qua

Nhom nghién ctru thuc hién tinh toan bui phat sinh tir hé
thong xtr 1y bui thai cia 10 hoa tang theo 2 truong hop, véi
2 huong gié chu dao twong ung vdi 2 mua dac trung (mua
dong va mua he).

3.1. Trwong hop hé théng xir Iy bui hoat dpng on dinh

N6ng d6 phat thai cac chit 6 nhiém dugc tinh ¢ diéu kién
thuc cua ngudn thai sau khi qua thiét bi xur 1y trong trudng
hop hé thdng xtr 1y bui thai hoat dong tdt, duoc lap dat va
véan hanh theo ding thiét ké. Nong d6 1a diéu kién tiéu chudn
t=25°C va ap suat khi quyén p=760 mm Hg.

Két qua hinh 2-4 cho thdy, voi trudng hop hé théng xir
ly khi thai hoat dong 6n dinh, ndng do bui phét sinh 16n nhat
¢6 khoang cach 100 m vao mua hé va 150 m vao mua dong
tinh tir chan dng khoi. Tuy nhién, nong d¢ nay vin nim
trong gidi han cho phép theo QCVN 05:2013/BTNMT ngay
17/11/2013 ctia B Tai nguyén va Moi truong. Hé thong xur
ly bui thai cta 10 hoa tdng hoat dong hi¢u qua, xu ly tri¢t
dé chat 6 nhiém phat sinh, khong gy 6 nhiém méi truong.

béi tuong bi anh hudng nhét chinh 13 can bd nhan vién
van hanh 10 hoa tang, khach tham du 1 hoa tang trong pham
vi 100-150 m. Cac khu vuc khac nhu: Vién Dudng lao cach
khu hoa tang 1 km; khu dan cu xung quanh, gdm: xém Ao
Trach (cach 1km) va x6m Pénh (cach 1,2 km), Cong vién
nghia trang Lac Hong Vién (cach 1 km) (hinh 5). Céc khu
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Hinh 2. Phan bd ndng db bui trung binh 1 gi® 1an lwot trong mua he
va mua doéng.
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Hinh 3. Biéu dd ndng do bui trung binh 1 gi& vé mua hé theo tirng
khoang cach
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Hinh 4. Biéu do ndng do bui trung binh 1 gie vé mua déng theo tirng
khoang cach.

Cong vien nghia (rang Lacjyy

ong vien

Hinh 5. So d6 mé phong moi twong quan gitra khu vie nghién civu
(Vién Dwéng lao va Cong vién tam linh Vinh Hang, tinh Hoa Binh) va
cac doi twong xung quanh.



vuc nady, theo khoang cich 6 nhiém van nim trong ving
chiu anh hudng cia 10 hoa tang, nhung mirc do rat thip, gan
nhu khong bi tac dong.

3.2. Trwong hop hé thong xir Iy bui thdi gap sw co (bui
khéong duoc xur ly)

Néng d6 bui phat thai 1a vao mua he 1a 0,15-0,6 mg/m?
va mua dong 0,08-0,33 mg/m?. Két qua chay mé hinh lan
truyén bui dugc thé hién & cac hinh 6-8.

.
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Hinh 7. Biéu dé ndng dé bui trung binh 1 gi® theo khoang cach vé
mua he.
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Hinh 8. Biéu dé ndng dé bui trung binh 1 gi® theo khoang cach vé
mua dong.
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Két qua hinh 6-8 cho thdy, véi truong hop hé thong xir
1y khi thai gap su cd, ndng do cac chat 6 nhiém khong dugc
xt Iy & mua gié dong bac (dong) 16n hon gié mua dong
nam (hé), cu thé: vao miia déng, & khoang cach 100-700 m,
néng d6 bui vuot quy chuén tir 1,4 dén 10,2 1an; mua he, &
khoang cach 100-800 m, ndng do bui vuot quy chuan cho
phép tir 2,9 dén 13,1 lan.

Nhu véy, néu truong hop 10 hoa tang xay ra sy ¢d, doi
tuong chiu anh hudng nhiéu nhét 13 can bo, nhan vién cua
khu hoa tang va cac khu vuc dan cu xung quanh (Vién Dudng
130, khu dan cu x6m Ao Trach, xom Pénh, Cong vién nghia
trang Lac Hong Vién) déu bi anh huong 6 nhidm bui.

Dua vao két qua chay mo hinh ENVIMAP 3.0 theo 2
truong hop (hé thong xir 1y bui thai 16 hoa tang hoat dong 6n
dinh, voi higu suat dat 90-95% va hé thong xur 1y bui thai gip
su ¢d) cho thay, truong hop xay ra su cd ¢ khoang cach tir
chan 6ng khéi dén 1,9 km cac dbi tuong déu bi anh hudng.
bac biét, khoang cach 100-700 m vao mua dong va khoang
cach 100-800 m vao mua hé, nong do bui déu vuot quy
chuan cho phép. Déi véi truong hop hé thong xir 1y bui
thai hoat dong on dinh, néng dd cac chat 6 nhiém ¢ tat ca
cac khoang cach déu nam trong gidi han cho phép cua quy
chuan. Pam bao toan bo bui duoc xtr 1y triét dé trudc khi
thai ra moi truong.

4. Két luan va kién nghi

Bai bao nghién ciru ndng do phét thai bui tir cac 10 hoa
tang bang ng dung md hinh ENVIMAP 3.0, gép phan cung
cap luan cir khoa hoc cho cac nha quéan 1y vé viing chiu tac
dong boi ngudn thai tir cac 10 hoa tang. Két qua nghién ciru
cho thay, viéc xay dung cac 10 hoa tang thay thé cho viéc cai
tang 1a can thiét & cac dia phuong, nham bao vé méi truong
va tiét kiém chi phi, dién tich dat. Tuy nhién, can phai xay
dung phuong 4n phong ngira sy ¢b moi truong, danh gia chi
tiét d6i v6i cac loai khi thai dau ra, dac biét 1a bui dé xem xét
su phtt hop véi cac tiéu chuan, quy chuan hién hanh.

Trong trudng hop hé théng xtr 1y bui hoat dong hiéu qua,
dbi tuong bi anh huong chinh 1a cdn bd nhan vién 10 hoa
tang, khach tham du 18 hoa tang trong pham vi 100-150 m.
Cac khu vuc dan cu xung quanh, theo khoang cach 6 nhiém
van nam trong vung chiu anh huéng cua 10 hoa ting nhung
mirc d6 rat thip, gan nhu khong bi tac dong. Pdi véi truong
hop hé théng xir 1y bui hoat dong khong hiéu qua (gip su
¢b), & khoang cach tir chan 6ng khoi dén 1,9 km cac ddi
tuong déu bi anh huong. Cu thé, vao mua dong, n@)ng do
bui vuot quy chuin cho phép 1,4 -10,2 lan; & khoang cach
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100-800 m vao mua hé, ndng do bui vuot quy chuin cho
phép 2,9-13,1 lan.

Dé gop phan giam thiéu 6 nhiém mui va bui do hoat
dong hoa tang gy ra, cac 16 hoa tang can dugc trang bi hé
thong 1am mat va gom bui xiclon t6 hop dé xtr Iy chit thai,
sau d6 khi thai di vao dng khoi bang quat hut va xa khi thai
ra ngoai (hinh 9).

mm) : Lu6ng khong khi
w=)) : Ding ki thii

Quat thoi khi 1o dot Quyt hit khi thii

Hinh 9. Hinh anh minh hoa hé théng xt Iy khi thai.

Véi hé théng lam mat, toan bd khi thai sau khi dugc
ddt chay sach hoan toan tai budng thi cip (nhiét do duy
tri 1.050°C) dwoc dan vao hé thdng lam mat bang khi dé
ha xudng 200°C ngin chan sy tai tong hop dioxin, khi mat
dugc bom vao bang quat hit khi. H¢ théng lam mét dang
x0dn dc tron 1an khi thai va 1am mat dén khi khi thai duoc
lam mat dong déu.
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Véi hé théng gom bui xiclon, khi thai sau khi dugc lam
mat s& di vao thiét bi gom bui xiclon - mot thiét bi dung dé
ngan chin bui thai vao khi quyén bang cach loai bo bui con
sot lai trong khi thai.
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Panh gia hién trang va trién vong ing dung
cong ngh¢ y hoc hat nhan ¢ Viét Nam
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Tom tit:

Trong nghlen ctru nay, cac tac gia t6ng hop va phan tich két qua diéu tra théng ké trén quy mo toan quéc giai doan
2017-2020 vé trang thiét bi, nhan lyc, so ca xa hinh va luwgng dwec chét phong xa ctia cac co' sé' y hoc hat nhén, tir dé
danh gia hi¢n trang va trién vong g dung céng nghé y hoc hat nhin ¢ Viét Nam, so sanh v6i myc tiéu quy hoach
dén nam 2020, lam co sé xay dung quy hoach giai doan 2021-2030. Két qua diéu tra thong ké chi ra rang, da co suw
phat trién nhanh chong mang lll’O'l Y hoc hat nhin ¢ Viét Nam trong giai doan thye hlen Quy hoach chi tiét phat
trién, ng dung birc xa trong y té dén nam 2020. Viét Nam véi trén 97 tri€u din c6 tong s6 41 co s6 y hoc hat nhéan,
trong do 36 co sé ¢o thiét bi xa hinh, bao gom 45 SPECT va SPECT/CT, 14 PET/CT, ngoai ra cé 6 cyclotron tai Ha
Noi, Pa Niing, TP Ho Chi Minh va 116 phan ting hat nhin nghién ciru tai Pa Lat; da dat gin 0,6 thiét bi xa hinh
trén 1 triéu dan va 35% s6 tinh, thanh phé tryc thudc Trung wong cé co s¢' y hoc hat nhan. Téng sé nhan luc y hoc
hat nhan & Viét Nam wéc tinh khoang 180 bac sy, 90 nhan vién vat Iy y khoa va 190 ky thuét vién. Phan bé dia Iy
cic co s&' y hoc hat nhén tip trung chii yéu ¢ Ha Noi va TP H6 Chi Minh véi 62% thiét bi xa hinh va 80% s6 ca xa
hinh trong nim 2019. Mic du chwa dat dwg'c muc tiéu déra trong Quy hoach chi tiét dén nam 2020, nhung linh vue
tng dung cong nghé y hoc hat nhan ¢ Viét Nam da c6 sw phat trién nhanh chong va dat dwoc nhiéu thanh tuu quan
trong trong giai doan 10 nam qua, dirng top 3 trong khéi ASEAN. Can thlet phai xay dung mot 19 trinh phat trién
mang lwéi y hoc hat nhan trong twong lai véi wu tién diu tu phat trién nguon nhén lwe chat lwgng, irng dung cong
nghé hinh 4anh lai ghép hién dai va mét chwong trinh san xuat duge chit phong xa dwa trén cyclotron va lo phan &ng
hat nhan nghlen ciru dé tich hop trong Quy hoach phat trién, ing dung ning lwong nguyén tir giai doan 2021-2030,
tAm nhin dén nim 2050.

Tir khéa: cyclotron, dwoc chit phéng xa, PET/CT, quy hoach, SPECT/CT, vit Iy y khoa, y hoc hat nhan.
Chi 56 phdn logi: 2.11

1. Dét van dé

Quy hoach chi tiét phat trién, ing dung birc xa trong y
té dén nam 2020 dugc ban hanh theo Quyét dinh sb 1958/
QDb-TTg ngay 4/11/2011 cua Tha tudng Chinh phu (Quy
hoach chi tiét) da dat ra muc tiéu dén nam 2020: thanh lap
va hoan thién mang ludi cac co s¢ y té Gmg dung biic xa
trong kham, chira bénh, dao tao va nghién ctru khoa hoc, véi
cac muc tiéu cu thé nhu: 80% sd tinh, thanh phé true thudc
Trung wong c6 co s& y hoc hat nhan va co s¢ ung budu co6
thiét bi xa tri; toan qudc dat ty 18 it nhat 1 thiét bi xa trj va
1 thiét bi xa hinh trén 1 triéu dan; tap trung san xuét d6ng
vi va dugc chat phong xa dap tmg 70% nhu cau sir dung. ..
bé danh gia Kkét qua dat dugc so voi myc ti€u, nhi€ém vu cta
Quy hoach chi tiét trong linh vuc y hoc hat nhan, déng thoi
danh gia nhu cau va trién vong phat trién giai doan sau nim
2020, chung t61 da tién hanh diéu tra théng ké vé co so ha
tAng va ngudn nhan lyc cua cac co sé y hoc hat nhan trong
toan qudc. Két qua diéu tra thong ké dugc sir dung dé thao
luan vé phan b dia 1y, pham vi va quy mé tng dung cong
nghé y hoc hat nhan ¢ Viét Nam. Két qua nghién ctru gop

“Tac gia lién hé: hatuan@most.gov.vn
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phan xdy dung Quy hoach phat trién, ung dung ning lugng
nguyén tir thoi ky 2021-2030, tim nhin dén nam 2050 dugc
quy dinh tai Nghi dinh s 41/2019/NB-CP ngay 15/5/2019
cua Chinh phu.

2. Dol tuong va phuong phap nghién ciiu

Trong nghién ctru nay, cac s6 liéu duogc tong hop tir mot
so ngudn, bao gém két qua diéu tra thong ké vé co sO ha
tang va ngudn nhan lyc y hoc hat nhan trong toan quc, dit
lidu tir cac cong bd trong va ngoai nude co lién quan.

Chung t6i da xay dung phuwong an, mau phiéu diéu tra
thong ké va giri dén 41 co sd y hoc hat nhén trén ca nudc.
Cong tac diéu tra théng ké duoc tién hanh theo hai dot: dot
1 tir thang 8-12/2019, dot 2 tir thang 8-12/2020. Cac chi tiéu
thong ké bao gdm s6 luong thiét bi xa hinh (SPECT, SPECT/
CT, PET/CT), s ca xa hinh cho ting loai thiét bi, ngudn
nhan Iyc (sé bac sy, nhan vién vat 1y y khoa va k¥ thuat
vién), lugng déng vi phong xa (F18-FDG, I-131, Tc-99m,
P32, Y-90, I-125) dugc su dung trong cac nam 2017, 2018,
2019 va thong tin lién quan cta cac co s¢ y hoc hat nhan.
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Abstract:

In this study, the authors summarised and analysed the results
of national statistical surveys in the period 2017-2020 on
equipment, human resources, radionuclide imaging studies,
and radiopharmaceuticals of nuclear medicine centres, thereby
assessing the current status and prospects of nuclear medicine
technology application in Vietnam, comparing it with the
planned objectives to 2020, and serving as the basis for the
planning in the period of 2021-2030. The results of the statistical
survey showed that there has been a rapid development of the
network of nuclear medicine centres in Vietnam in the period
of implementing the detailed plan for the development and
application of radiation in health up to 2020. Vietnam, with over
97 million people, has a total of 41 nuclear medicine centres, of
which 36 are equipped with radionuclide imaging machines,
including 45 SPECT and SPECT/CT, 14 PET/CT, 6 cyclotrons
in Hanoi, Da Nang, Ho Chi Minh city, and 1 nuclear research
reactor in Da Lat. Nearly 0.6 radionuclide imaging equipment
per 1 million people has been reached, 35% of provinces and
central cities have nuclear medicine centres equipped with
radionuclide imaging equipment. The total number of nuclear
medicine human resources in Vietnam is estimated at 180 doctors,
90 medical physics staff, and 190 technicians. The geographical
distribution of nuclear medicine centres is mainly concentrated
in Hanoi and Ho Chi Minh city with 62% of radionuclide
imaging equipment and 80% of radionuclide imaging studies
in 2019. Although the objectives of the detailed plan until 2020
have not been achieved, the field of nuclear medicine technology
application in Vietnam has rapidly developed for the last ten
years and achieved many important signs of progress ranking
in the top three in ASEAN. It is necessary to develop a roadmap
for the development of a nuclear medicine network in the future;
with a priority to invest in developing quality human resources,
applying modern hybrid imaging technology, and a program of
producing radiopharmaceutical substances based on cyclotron
and research reactor which shall be integrated into the Atomic
Energy Application Development Plan for the period 2021-2030,
vision to 2050.

Keywords: cyclotron, medical physics, nuclear medicine,
PET/CT, planning, radiopharmaceuticals, SPECT/CT.
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Théng qua phan bd sb luong ca xa hinh trén 1 thiét bi
trong ndm cua cac co sd y hoc hat nhan, c6 thé danh gia
nang luc chan doan hinh anh va hiéu qua dau tu thiét bi.
Viéc tong hop va phan tich sb liéu thong ké thu duoc cing
véi cac thong tin c6 lién quan cho ching ta mt birc tranh
tong thé vi mod vé tc do phat trién, phan b dia 1y va hoat
dong ctia mang ludi y hoc hat nhan, lam co s¢ danh gia Kkét
qua thuce hién Quy hoach chi tiét &én nam 2020 va thao luan
trién vong phat trién trong tuong lai & Viét Nam.

3. Két qua va ban luan
3.1. Toc dj phat trién va phén bé dia Iy

Két qua diéu tra thong ké vé thiét bi va ngudn nhan luc
tai 41 co s& y hoc hat nhan (13 co sé trung wong va 28 co
sO tuyén tinh) duoc trinh bay trong bang 1, trong d6 36 co

Bang 1. Thiét bi xa hinh ctia 41 co s& y hoc hat nhan & Viét Nam.

A SPECT, PET/ P SPECT, PET/
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s& ¢o thiét bi xa hinh véi tong s 45 SPECT va SPECT/CT,
14 PET/CT (1 PET/CT tai Bénh vién Pa khoa Kién Giang
chua hoat dong do & xa co so cyclotron), 5 co so chua co
thiét bi xa hinh. Nam 2020, voi dan s6 trén 97 triéu nguoi,
Viét Nam c6 téng sb 58 thiét bi xa hinh dang hoat dong tai
36 co sO'y hoc hat nhan (45 SPECT va SPECT/CT, 13 PET/
CT), tuong duong 0,6 thiét bi xa hinh trén 1 triéu dan, 6
cyclotron va 1 10 phan tng hat nhan nghién cuu.

Su phat trién ng dung cong nghé y hoc hat nhan &

Khoa hoc Ky thuat va Céng nghé n—

3.2. Nguén nhén lyc

S6 lidu théng ké nhan luc, bao gém bac sy va nhan luc
k¥ thuat (nhan lyc lam vat ly y khoa va k¥ thuat) ciia 41 co
s0'y hoc hat nhan duoc trinh bay trong bang 2, trong d6 16
co so thi€u so liéu nhan luc.

Bang 2. Nhan lwc ctia 41 co s& y hoc hat nhan & Viét Nam.
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Hinh 1. Phat trién y hoc hat nhan & Viét Nam trong giai doan 2012- 2
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Z Y N R , Z Viét Nam-Thyy Bién Ao o
Thong ké vé co s&'y hoc hat nhan trong bang 1 cho thay, 19, ; 4 2 Tong cong 25 138

hién chi c6 khoang 35% s6 dia phuong cta ca nude ¢ co
s0 y hoc hat nhan so v&i1 muc tiéu dat ra trong quy hoach
chi tiét 1a 80% sb tinh, thanh phd truc thudc Trung wong
¢6 co sd y hoc hat nhan. Tu s6 lidu diéu tra théng ké, phan
bd dia Iy co sé y hoc hat nhan cua Viét Nam ¢ 3 vung Bic
B9, Trung B va Tay Nguyén, Nam B¢ va tai 3 thanh phé
16n 1a Ha Noi, Pa Ning va TP Ho Chi Minh di dugc tong
hop. Trong khi dan sb cua cic ving nay chiém tuong tng
36%, 28% va 36% déan sé cua ca nude, thi sb lwong thiét
bi xa hinh dugc phan b twong tng khoang 57%, 17% va
26%. Cac co sO'y hoc hat nhan tép trung chu yéu & Ha Noi,
Pa Ning va TP Ho Chi Minh véi sé luong thiét bi xa hinh
lan lugt chiém khoang 43%, 8,6% va 19% sb luong cua ca
nude. Nam 2019, s6 ca xa hinh tai Ha Ngi va TP Ho Chi
Minh chiém gan 80% tong s ca xa hinh cua ca nudc.
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* N/A: khang c6 sb lieu.

Cuyc Ning luong nguyén tir dd nhan dugc bo cdo day
du chi tiéu thong ké nhan lyc cua 25 bénh vién c6 thiét b
xa hinh (69%) v6i tong sé 138 bac sy va 225 nhén vién ky
thudt, dugc trang bi téng s6 46 thiét bi xa hinh (36 SPECT,
SPECT/CT (80%) va 10 PET/CT (77%)). Dbi v6i 25 co s
nay, trung binh c¢6 khoang 3 bac sy va 5 nhan vién k¥ thuét
trén 1 thiét bi xa hinh. C6 11 bénh vién c6 thiét bi xa hinh
(9 SPECT, SPECT/CT va 4 PET/CT) va 5 bénh vién chua
¢6 thiét bi xa hinh con thiéu s liéu thong ké nhan lyc. Nhan
luc k¥ thudt cua cac co so y hoc hat nhan da s6 tot nghiép
cac chuyén nganh ky thuat hat nhan, khoang 35% c¢6 trinh
d6 thac sy, tuy nhién chi c6 mot vai nguoi co bﬁ“mg thac sy
hoic tién sy vat Iy y khoa do nuéc ngoai dao tao vai nim
gan day.
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Cén luu y ¢ day 1a s6 lugng nhéan lyc néu trén khong chi
phuc vu riéng cho hoat dong xa hinh ma con cho céc hoat
dong khac nhu diéu tri bang duoc chat phong xa, nghién
cuu, dao tao y hoc hat nhan va ky thuat lién quan. DPé udc
tinh s& luwgng nhan lyc cia 16 co s& y hoc hat nhan con thiéu
s liéu trong bang 2, chiing toi gia thiét nhu sau: ddi voi 11
co sy hoc hat nhan c6 thiét bi xa hinh, gia thiét mdi co s¢
¢6 3 béc si, 4 nhan vién vat Iy y khoa va k§ thuat vién; doi
v6i1 5 co sd y hoc hat nhan chua co thiét bi xa hinh, gia thiét
mdi co s& ¢6 2 bac si, 2 nhan vién vat 1y y khoa va k¥ thuat
vién. Khi do, téng s6 nhan lyc cta 41 co s6 y hoc hat nhan
hién nay ¢ Viét Nam udc tinh khoang 180 bac sy, 280 nhan
vién vat Iy y khoa va k¥ thuét vién.

Cau hoi dit ra 1 can thiét bao nhiéu nhan vién vat Iy y
khoa lam vi¢c toan thoi gian trong mot co s& y hoc hat nhan
c6 thiét bi xa hinh. S6 luwong nhan vién vat 1y y khoa phu
thudc vao quy mo cac hoat dong xa hinh, diéu tri dugc chat
phong xa, nghién curu, dao tao y hoc hat nhan va ky thuat
lién quan. Ngoai hoat dong xa hinh, sb luwong nhan vién vat
ly y khoa cho cac hoat dong diéu tri, nghién ctru y hoc hat
nhan va k¥ thudt lién quan la 1-2 nguoi tuy mtc do hoat
dong ctia co s6. Dé xac dinh s6 nhan vién vat 1y y khoa cho
hoat dong chén doan xa hinh, ching toi ap dung phuong
phép tinh toan theo huéng dan cia Hiép hoi cac t6 chirc vat
1y y khoa chau Au [3] thong qua Hé s6 twong duong toan
thoi gian (FTE). Hé s6 FTE 14 phéan thoi gian ma mot nhan
vién vat 1y y khoa can phai lam viéc dé dam bao yéu cau
cong tac vat 1y y khoa trong tmg dung thiét bi xa hinh cia
mot co sO0 'y hoc hat nhan véi thoi gian lam viée 8 gio/ngay
va 5 ngay/tuan.

Dua trén sd liéu théng ké vé thiét bi xa hinh, sb ca xa
hinh trong nam 2019, ching t6i tinh toan gia tri FTE cia
23 ¢co s& y hoc hat nhan c6 day du s6 liéu xa hinh va nhan
lyc trong bang 2 (Bénh vién Da khoa Phu Yén va Bénh vién
Viét Nam - Thuy Dién khong c6 s6 liéu s6 ca xa hinh). Két
qué 1a: FTE=0,27-0,33 d6i vi 11 co s6 ¢6 1 thiét bi xa hinh;
FTE= 0,57-0,94 dbi vé6i 11 co s& co 2 hodc 3 thiét bi xa
hinh; Bénh vién Trung wong Quan d6i 108 c¢6 FTE=2,08 véi
5 SPECT va SPECT/CT, 2 PET/CT. Diéu nay c6 nghia 13,
véi cce co s¢ 6 FTE<0,5, chi can 1 nhan vién vat 1y y khoa
lam viéc déng thoi cho 2 co sé; voi co s ¢ 0,5<FTE<1,0,
can ¢6 1 nhan vién vat Iy y khoa cho mdi co sé. Do thuc té
cac co sO y hoc hat nhan hoat dong tuong ddi doc lap va
khong c6 to chire dich vu vat 1y y khoa chung cho cac bénh
vién, nén mdi co s& xa hinh ¢6 FTE<1,0 can 1 nhan vién
vat ly y khoa, co so ¢c6 1,0<FTE<2,0 can 2 nhan vién vat
1y y khoa.

Véi cach tinh toan nhu trén, sb luong nhan vién vat ly
y khoa t6i thiéu can thiét ciia mot co s& y hoc hat nhén s&
12 2-4 ngudi tuy theo quy mo hoat dong. S6 lugng k¥ thuat
vién can thiét bang 1,5-2 1an s6 lugng nhan vién vat 1y y
khoa [3]. Tu tinh toan va phan tich néu trén, udc tinh ¢ nude
ta hién nay c6 khoang 90 nhan vién lam nhiém vu vat ly y
khoa trong tong s6 khoang 280 nhan Iyc k¥ thuit.
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3.3. Nang lyc xa hinh

Mot trong cac chi s6 quan trong danh gia ning luc mg
dung cong nghé xa hinh la s6 ca xa hinh trung binh trén
mot thiét bi trong ndm cua mot co so' y hoc hat nhan. Trén
thue té, 4 thiét bi SPECT cua Bénh vién Trung wong Quan
d6i 108 dugce st dung chup xa hinh 2D theo ché do gamma
camera. Tur s liéu théng ké xa hinh cua 23 co so'y hoc hat
nhan véi 30 SPECT, SPECT/CT (66,7%) va 9 co s6' y hoc
hat nhan véi 10 PET/CT (76,9%) trong niam 2019, phan b6
s6 ca xa hinh 3D trén mot thiét bi duoc trinh bay trén hinh
2A va 2B.
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Hinh 2A. Phan bé sé ca xa hinh trung binh trén 1 thiét bi SPECT,
SPECTI/CT cua 23 co s& y hoc hat nhan trong nam 2019.
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Hinh 2B. Phan b6 sé ca xa hinh trung binh trén 1 thiét bi PET/CT cua
9 co’ s& y hoc hat nhan trong nam 2019.

Nam 2019, s6 ca xa hinh trung binh trén mét thiét bi cua
23 co s y hoc hat nhan tuong tmg 14 3.127 ca xa hinh/thiét
bi SPECT, SPECT/CT va 977 ca xa hinh/thiét bi PET/CT.
Chi c6 7 trong s6 23 bénh vién trén hinh 2A c6 chi sb nang
luc xa hinh photon vuot 3.000 ca xa hinh/thiét bi/nam, 4 co
so trén hinh 2B c6 chi sb nang lyc xa hinh positron vuot
1.000 ca xa hinh/thiét bi/nim. R& rang rang, ddi vdi cac co
& ¢6 nhiéu bénh nhan véi chi sb nang lyc xa hinh cao, can
s6m dau tu bd sung thiét bi xa hinh va nhan luc. Pdi véi cac
0 sO ¢6 chi s nang lyc xa hinh thap, can nang cao nang lyc
chan doan hinh anh y hoc hat nhan va hiéu qua dau tu thiét
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bi xa hinh. Déi voi 13 co s6 con lai thiéu s lidu xa hinh cia
11 SPECT, SPECT/CT va 3 PET/CT, néu gia thiét s6 ca xa
hinh trung binh 1 1.500 ca dbi voi SPECT, SPECT/CT va
400 ca ddi véi PET/CT, khi d6 tong sb ca xa hinh ndm 2019
0 Viét Nam uwoc luwong khoang 110.000 ca SPECT, SPECT/
CT va 11.000 ca PET/CT, thip hon nam 2018.

3.4. Sin xudt va sir dung duwgc chit phong xa

Dugc chét phong xa F18-FDG duoc san xuét chu yéu tir
3 cyclotron tai Bénh vién Trung wong Quan doi 108, Bénh
vién Ung budu Da Nang va Bénh vién Chg Ray. Ngoai ra, co
3 cyclotron ¢ Vién Nang luong Nguyén tir Viét Nam, trong
d6 2 cyclotron méi thu nghi€ém hoat dong trong nam 2020
va chua c6 s6 liéu san xuat F18-FDG. Duoc chat phong xa
duogc san xuét tir L6 phan ng nghién ctru hat nhén tai Ba
Lat ciing da duoc tong horp, cho phep danh gia ty 1€ san Xuét
trong nudc ddi voi cac dong vi phong xa sdng dai.

Bang 3 trinh bay lugng dugc chit phong xa sir dung tai
27 co s6'y hoc hat nhéan chii yéu trong cc ndm 2017-2020,
luong san xuat trong nude tir Lo phan tng nghién ciru hat
nhan tai Da Lat va lugng san xuét F18-FDG tur 3 trong s6 6
cyclotron. Téng lwong duge chit F18-FDG sut giam trong
cac nam 2018-2020 so véi nam 2017 chi yéu 1a do sira chita
thiét bi cyclotron tai Bénh vién Cho Ray (2018-2019) va do
dai dich Covid-19. Mic du kho khan vé nhap khéu duoc
chat phong xa do dai dich Covid-19, nhung nh¢ ting thoi
gian van hanh 1én 4.300 gido nén Lo phan g nghién ctu
hat nhan tai Pa Lat dd san xudt va cung cap 977.000 mCi
dugc chat phong xa ca nam 2020, gitp cc co s& y hoc hat
nhan duy tri hoat dong chan doan va diéu tri. Trong nim
2020, tiéu chudn GMP da va dang dugc thyc hién thanh
cong tai co so 10 phan Gng va 2 co sd cyclotron ¢ Vién Nang
lwong nguyén tir Viét Nam.
Bang 3. San xuat va str dung dwoc chat phong xa & Viét Nam (x1000
mCi).

2 Agen N P
. 1-131, Te-99m San xuat tir Lo phén img
Nam  Lomg FISFDG | 175 v.90,p-32  hat nhin tai Da Lat
(EIHI) (1) S
(1) (V) (V=IV/III#100%)
2017 2.044 474 1.570 21 13%
2018 2127 297 1.830 383 21%
2019 1553 129 1.424 551 39%
1-9/2020 1283 78 1205 733 61%

Nhiéu k¥ thuat y hoc hat nhan hién dai da duoc nghién
clru va mg dung thanh cong tai Viét Nam nhu thong tac
bang vi cdu phong xa diéu tri ung thu biéu mo té bao gan
(HCC), diéu tri mién dich phong xa véi khéang thé don dong
Rituzumab gin I-131, cdy hat phong xa trong diéu tri ung
thu tuyén tién liét; xa tri chon loc béng hat vi cau phong
xa trong diéu tri ung thu gan... Cac duoc chat phong xa
I-131 va Tc-99m duoc sir dung kha phd bién & Viét Nam,
tuong ung khoang 1.370.000 mCi va 420.000 mCi trong
niam 2018. Phuwong phap diéu tri ung thu gan nguyén phat
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va thi phat sir dung hat vi cdu phong xa Y-90 da dugc ap
dung thanh cong tir ndm 2014 tai Bénh vién Bach Mai [4]
va Bénh vién Trung vong Quan d6i 108 [5] voi lugng duoc
chit khoang 30.000 mCi trong nim 2019. Phuong phap chy
hat phong xa I-125 diéu tri ung thu tuyén tién liét duoc ap
dung thanh cong lan dau tién tai Bénh vién Bach Mai vao
nam 2015 [4], tiép theo tai Bénh vién Trung vong Quéan doi
108 va Bénh vién Chg Riy. Nam 2019, luong duoc chét
[-125 duoc st dung khoang 62.000 mCi, phén 16n tai Bénh
vién Trung wong Quan doi 108.

3.5. Trién vong phit trién

Trong khéi ASEAN, Viét Nam, Malaysia va Thai Lan
¢6 sb luong thiét bi xa hinh y hoc hat nhan nhiéu nhit. Cac
khu vye My Latinh [6], Trung Pong [7] dat khoang 2,2 thiét
bi xa hinh/triéu dan. Han Quéc dat 3,7 thiét bi xa hinh/triéu
dan véi 45 SPECT va 148 h¢ théng PET/CT [8]. Pang cha
¥ 1a & Han Qudc, v6i xu hudng tng dung cic cong nghé
xa hinh lai ghép hién dai nhu SPECT/CT, PET/CT, PET/
MRYI, s6 lwong PET/CT vuot xa s6 luong SPECT, SPECT/
CT. Viéc so sanh muc do phat trién y hoc hat nhén cuia cac
qudc gia ¢6 thu nhap trung binh va trung binh cao voi hién
trang y hoc hat nhan & nudc ta trong twong quan voi phat
trién kinh té - xd hoi 1a can thiét khi xay dyng muc tiéu
phat trién ing dung cong nghé y hoc hat nhan. Véi du bao
tang truong GDP khoang 7%/ndm & Viét Nam, c6 thé dit ra
muc ti€u phat trién dat 1 thiét bi xa hinh/triéu dan giai doan
2025-2030 va dat 1,5-2,0 thiét bi xa hinh/triéu dan giai doan
2040-2050. Can cir két qua da trinh bay trong nghién ciru
nay, co thé du bao nhu céu thiét bi, nhan luc, luong duogc
chat phong xa va tir d6 xay dung ké hoach phat trién phu
hop vé ung dung cong nghé y hoc hat nhan.

Trong khi nhidu nuéc ASEAN [9] d4 hinh thanh hé thng
dao tao vat Iy y khoa theo chuin muc qudc té, bao gdbm dao
tao thac sy vat Iy y khoa va dao tao thyc hanh 1am sang &
bénh vién, thi & Viét Nam méi c6 Truong Dai hoc Nguyén
TAt Thanh dao tao hé cir nhan, Truong Pai hoc Khoa hoc
Tu nhién TP H6 Chi Minh va Truong Dai hoc Bach khoa Ha
Noi dang xuc tién chuong trinh dao tao vét ly y khoa, mét
vai bénh vién da co cac khoa dao tao thuc hanh lam sang
ngin han. Bai toan hién nay 14 can trién khai mot chuong
trinh qubc gia vé dao tao vat Iy y khoa ca vé hoc thuat va
thuc hanh 1am sang, vira dap tng chuan muc qubc té, vira
thich hop véi thuc tién y hoc hat nhan & Viét Nam. Trong
nge‘in han va trung han, ddi v&i cac co s ¢6 nhiéu bénh nhan
v6i chi s6 ning lyc xa hinh trong dbi cao, can sém déau tu
bd sung thiét bi xa hinh va nhén lyc. Pbi voi nhitng co s&
c6 chi sb nang lyc xa hinh con thép, can c6 ké hoach nang
cao nang luc chan doan hinh anh va hiéu qua dau tu thiét bi.

Vé phan bé dia 1y, mic di khong nhét thiét phai c6 cac
co 56 y hoc hat nhan ¢ hau hét cac dia phuong, nhung can
nhin manh rang, dé nang cao kha ning tiép can ung dung
cong nghé y hoc hat nhan ctia ngudi dan va phuc vu chan
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doan, diéu tri ngay cang tét hon, can phai quan tim hon
dén viéc phat trién co so'y hoc hat nhéan ¢ cac dia phuong,
nhét 1a khu vuc Tay Béc, mién Trung, Ty Nguyén va DPong
bang song Ciru Long. Trong x4y dung Quy hoach phat trién,
ung dung nang luong nguyén tur giai doan 2021-2030, tam
nhin dén ndm 2050 dugc Thi tuéng Chinh phi giao thang
1/2021, ngoai viéc quy hoach chién lugc phat trién cac
trung tAm y hoc hat nhan 16n & Ha Noi, Pa Nang, TP Ho
Chi Minh, can c6 ké hoach cu thé vé dau tu trang thiét bi va
nguén nhan luc chét luong cho cac bénh vién c6 ung dung
y hoc hat nhan ¢ cac thanh phé khéc c6 tiém nang, la dong
luc phat trién kinh té - x3 hoi.

Dén nam 2020, san xuat duoc chat phong xa tir Lo phan
tng hat nhan tai Da Lat da dap tng trén 60% nhu ciu trong
nuée so voi muyc tiéu 70% trong Quy hoach chi tiét. Tuy
nhién, trong dai han, do nhu cau duoc chat phong xa ngay
cang cao, trong khi cong suat cua 1o phan tmg : rat thip (500
kW), viéc chu dong san xuét dugc chit véi dong vi phong
xa song dai dé dap mg nhu cu trong nudc phai trong cay
vao du an xay dung 1o phan Gng nghién ctru méi cong sudt
cao dang dugc trién khai. Véi uu viét cua cong nghé chan
doan xa hinh positron, nhu cau dau tu thiét bi PET/CT, PET/
MRI d6ng bd v6i dau tu cyclotron va san xudt cac duoc chét
ngoai F18-FDG 1a trién vong can dugc xem xét theo hudng
s6 luong PET/CT tang dan va nhiéu hon sb lugng SPECT/
CT trong tuong lai. Tiéu chuan GMP can duoc thuc hién ¢
cac co so cyclotron, tiéu chuén GLP can dugc thuc hién ¢
cac co sO 'y hoc hat nhan. Viéc phat trién san xuat dugc cht
phong xa trong nudc can phai gan lién voi dao tao nhan lyc
héa duoc phong xa. Nhiing diéu nay cho thdy sy can thiét
xdy dung mot chuong trinh san xuat dugc chat _phong xa
dua trén cyclotron va 16 phan tmg nghién ctru, gan lién voi
dau tu dong bo thiét bi xa hinh tién tién va phat trién nguon
nhan lyc.

4. Két luan

Két qua diéu tra thong ké vé co s¢ ha ting va ngudn nhan
luc y hoc hat nhan ¢ Viét Nam ching t0 sy tang truong dang
ké vé s6 lugng co s y hoc hat nhén, thiét bi xa hinh, nguon
nhan lyc va hoat dong chan doan, didu tri tmg dung cong
ngh¢ y hoc hat nhan trong giai doan thuc hién Quy hoach
chi tiét phat trién, ing dung btic xa trong y t& dén nam 2020.
Viét Nam da phat trién 41 co s& y hoc hat nhan, dat ty 1€ gén
0,6 thiét bi xa hinh/triéu dan va 35% sb tinh, thanh phd truc
thuoc Trung wong c6 co s¢ y hoc hat nhan. Téng s6 béc sy,
nhan vién vat ly y khoa va k¥ thuat vién udc tinh tuong ing
1a 180, 90 va 190 nguoi. Co su tap trung cao doi ngii chuyén
gia, thiét bi xa hinh (62%) va sb ca xa hinh (80%) & Ha Noi
va TP H6 Chi Minh. San xuat tir L phan tmg hat nhan DPa
Lat theo chuan GMP c6 thé cung cap trén 60% nhu ciu
hang nam dugc chat phong xa séng dai trong nudc. Sy khac
nhau 16n vé nang lyc xa hinh cua cac co s¢ y hoc hat nhan
& Ha Noi, TP Ho chi Minh so véi cac co sé ¢ dia phuong
khac chimg t6 can phai c6 nhiéu nd luc va ngudn luc dé
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nang cao nang lyc va hiéu qua dau tu thiét bi cho cac bénh
vién ¢ cac dia phuong. Két qua nghién ciru nay 1a co so dé
xay dung mot 10 trinh phat trién mang ludi y hoc hat nhan
trong tuong lai v&i wu tién dau tu phat trién ngudn nhan luc
chét lugng, tmg dung cong nghé hinh anh lai ghép hién dai
va mot chuong trinh san xuét duoc cht phong xa dua trén
cyclotron va 16 phan tng nghién ctru dé tich hop trong Quy
hoach phat trién, img dung ning luong nguyén tir giai doan
2021-2030, tam nhin dén nam 2050.

LGOI CAM ON

Nghién ciru nay dwoc thuc hién trong khuoén khd DéE
tai “Xay dung ban d6 cong nghé birc xa va dong vi phong
xa trong linh vyc y té, cong nghiép” ma sé DM.48.DA/19
thugc Chuong trinh D6i méi cong nghé qudc gia. Chung t6i
xin chan thanh cdm on Ban chil nhiém va cac co quan quan
Iy Chuong trinh, cac bénh vién c6 co s¢ y hoc hat nhan da
hd trg thuc hién nghién ctru nay.
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QUY DINH VE BAI B DANG Til TREN TAP CHi

Yéu cdu chung

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

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

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

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

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

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

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

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

Tom tat

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

1.Datvan d6/Dan nhap/Ma ddu

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

2.6 tuong/Vat ligu va phuong phap nghién ciu

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

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

3.Ketqud

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

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

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

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

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

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

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

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

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

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

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

Luuy:

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Quy dinh nay dp dung tif ndm 2022 tré di.

PHAN LOAI LINH VUC KHOA HOC
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CENDO RN

Toan hoc va théng ké

Khoa hoc may tinh va thong tin
vatly

Hoéa hoc

Khoa hoc trai dat va méi trudng
Khoa hoc su séng

Khoa hoc nano

Khoa hoc tinh toan

Cac Iinh vic khac cua khoa hoc tu
nhién

Khoa hoc ky thuat va cong nghé

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

két cdu va do thi; ky thuat giao

théng van tai; ky thuat thuy Igi; ky

thuat dia chat cong trinh

Ky thuat dién, ky thuat dién tl, ky

thuat thong tin

Ky thuat cg khi, ché tao may

Ky thuat héa hoc

Ky thuat vat liéu va luyén kim

Ky thuat y hoc

Ky thuat méi truéng

Céng nghé sinh hoc cong nghiép

Céng nghé nano

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

ky thuat va cong nghé

Khoa hocy - duge

Y hoc co s6

Y hoc lam sang

Y hoc du phong

Dugc hoc

C4c linh vuc khac cta khoa hoc
y - dugc

Khoa hoc nény nghiép

Tréng trot

Chan nudi

Thay

Lam nghiép

Thay s&n

Cong nghé sinh hoc trong nong
nghiép, thly san

Céc linh vuc khac cta khoa hoc
noéng nghiép

. Tam ly hoc

Kinh té€ va kinh doanh
Khoa hoc giao duc

. Xahdi hoc

Phap luat
Khoa hoc chinh tri

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

Lich st va khao ¢6 hoc

. Ngbén ngl hoc va van hoc

. Triét hoc, dao dtc va tén giao

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

xa hoi va nhan van
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Phan rd gamma ndi ting béc hai tir trang thai hop phéan vé
trang thai co ban ciia hat nhan "*Ta.

Nguyén Ngoc Anh, Nguyén Xuan Hai, Tran Anh Khoi, Nguyén
Quang Hung, Lé Téan Phuc, Pham Dinh Khang, Dinh Thi Tudng
Quy, Cao Minh Nhan

Xac dinh ham lwong Piperin trong hé tiéu & tinh Kon Tum bing
phwong phap quang phd hip thu phan tir UV-Vis.

Nguyén Lé Kim Phung, Nguyén Thi Hong Nhung, Nguyén Tran
Kim Tién, Nguyén Ngoc Phuong, Bui Quang Minh, Lé Minh Tuan

Panh gia tai nguyén nwéc dudi dat trong cac thanh tao bo roi
thung liing Muong Thanh bing phwong phap mé hinh s6.
Nguyén Huy Vuong, Nguyén Bach Thao, Tran Vin Quang, Nguyén
Thanh Cong, Pham Tuén, Pao Puc Bing

Phén 13p vi khuin phan hiiy toluene va khio sat khi niing phan
hity hén hgp hydrocarbon thom trong nwéc thii phong thi
nghiém.

Nguyén Thi Phi Oanh, Lé Hoang Khang

Khao sat anh hwéng ciia mt s6 ngudn cacbon va nito' dén kha
niing sinh trwéng va khang khuin ciia chiing Streptomyces sp.
HM9 phén lap tir hai mién.

Pham Thi Mién, Lé Kiéu Han, Nguyén Thi Kim Cuc

Nghién ciru danh gia d9 phong phi, twong dong ciia loai ve siu
(Hemiptera: Cicadidae) ¢ khu vuc Tay Bic.

Luu Hoang Yén, Pham Hong Thai, Bui Thu Quynh

Nghién ctru hi¢u hre e ché vi khuin khir sunphat ciia mdt so
nano kim loai.

Hoang Anh Son, Cong Hong Hanh, Nguyén Hong Nhung, Vi Hong
Son, Pham Duy Khanh, Tréan Thi Huong, Tran Qué Chi

Thiét ké tdi wu roi rac dim thép lién hep trong ciu dim nhip
gian don.
Truong Viét Hung

Téng hop benzenesulfonamide serinol bing phan ing Hinsberg.
Nguyén Vii Viét Linh, Tran Thi Xuan Thao, Nguyén Ngoc Tan,
Huynh bai Phu

Pinh gia kha ning hinh thanh bun hat hiéu khi trén mé hinh
cong nghé SBR trong phong thi nghiém.
Pham Vin Doanh, Nguyén Binh Minh, Tran Thi Viét Nga

Nghién ciru danh gia nguy co lan truyén 6 nhiém bui tir 16 héa
tang bing ing dung mé hinh ENVIMAP 3.0.
Ha Thi Hién, Tran Qudc Viét

Pinh gia hién trang va trién vong ing dung cong nghé y hoc
hat nhan ¢ Viét Nam.
Hoang Anh Tuan, DS Ngoc Diép

G Two-step gamma cascade decays from the compound state to the
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ground state of '*2Ta nucleus.

Ngoc Anh Nguyen, Xuan Hai Nguyen, Anh Khoi Tran, Quang Hung
Nguyen, Tan Phuc Le, Dinh Khang Pham, Thi Tuong Quy Dinh,
Minh Nhan Cao

Determination of Piperine contents in pepper in Kon Tum
province by UV-Vis spectroscopy method.

Le Kim Phung Nguyen, Thi Hong Nhung Nguyen, Tran Kim Tien
Nguyen, Ngoc Phuong Nguyen, Quang Minh Bui, Minh Tuan Le

Assessment of water resources in the porous formations from
Muong Thanh value by numerical modelling.

Huy Vuong Nguyen, Bach Thao Nguyen, Van Quang Tran, Thanh
Cong Nguyen, Tuan Pham, Duc Bang Dao

Isolation of toluene-degrading bacteria and investigation of the
ability to decompose aromatic hydrocarbon mixture in laboratory
wastewater.

Thi Phi Oanh Nguyen, Hoang Khang Le

Effects of some carbon and nitrogen sources on antibacterial
activity of sponge-derived Streptomyces sp. strain HM9.
Thi Mien Pham, Kieu Han Le, Thi Kim Cuc Nguyen

Research on assessment of the diversity and similarity of cicadas
(Hemiptera: Cicadidae) in the Northwest region.
Hoang Yen Luu, Hong Thai Pham, Thu Quynh Bui

Research on sulfate bacteriostatic effect of some metal nanos.
Anh Son Hoang, Hong Hanh Cong, Hong Nhung Nguyen, Hong Son
Vu, Duy Khanh Pham, Thi Huong Tran, Que Chi Tran

Discrete optimisation of steel-concrete composite sections in
simple girder bridges.
Viet Hung Truong

Synthesis of benzenesulfonamide serinol by the Hinsberg reaction.
Vu Viet Linh Nguyen, Thi Xuan Thao Tran, Ngoc Tan Nguyen, Dai
Phu Huynh

Forming aerobic granulation in SBR technology at the laboratory.
Van Doanh Pham, Binh Minh Nguyen, Thi Viet Nga Tran

The evaluation research of the risk of dust pollution spread from
crematorium by applying ENVIMAP 3.0 model.
Thi Hien Ha, Quoc Viet Tran

Assessing the current status and prospects of nuclear medicine
technology application in Vietnam.
Anh Tuan Hoang, Ngoc Diep Do
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