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NGHIEN CUU S ANH HUONG CUA CAC YEU TO
TOI KHANANG XU LY COD TRONG NUOC THAI CONG NGHIEP
NHIEM MAN CUA VI KHUAN HALOPHILIC SP.

STUDY ON EFFECT FACTORS AFFECT COD REMOVAL CAPACITY

IN SALINE WASTEWATER OF HALOPHIC BACTERIA

Nguyén Thily Chung?, T6 Thi Birc Hanh?, Nguyén Xuan Binh?®, Binh Quang Hung?,
V@i Ngoc Thay?*, Bui Ngoc Hueong?, Vi Thiy Dung?, Nguyén Kim Anh?

TOM TAT

Ung dung cong nghé vi sinh d& x Iy nu6c théi nhiém man 1a mat hudng di
da tién hanh danh gia mdt s6 cc yéu td anh hudng téi qué trinh sinh truéng clia
chiing vi khudn chiu man Halophillic sp. nham xi¥ Iy COD trong nudc thai nhiém
man clia nha méy ché bién nudc mam va céc san pham tir mam. Két qua nghién
clu cho thay loai vi khuan Halophillic cho két qua x( Iy rét t6t ddi vdi thng so
COD, trong cAc diéu kién khac nhau. Thi nghiém t6i ru hod diéu kién nudi cdy vi
khuan dé dat dwoc mic sinh khdi tot nhat cho thay tai nhiét do 30°C, pH 7.0 va do
mudi 6% la nhitng diéu kién t6i uu dé x( Iy COD ddi voi vi khudn Halanaerobium
lacruisei. Thi nghiém x( Iy COD trong nur6c thai nhiém man cho théy kha néng xir
Iy clia vi sinh vt nay Ién t6i gan 85%, dam bao nudc thai dau ra dat cac yéu cau
vé mdi truong.

Tl khoa: Vi khudn chiu man, xir Iy nwde thai nhiém mén, COD.

ABSTRACT

Application of microbiological technology to treat saline wastewater is a
new approach to technology to handle problems in life. The study evaluated a
number of factors affecting the growth of Halobacteria-tolerant bacteria to treat
COD in saline wastewater of fish sauce processing plants and fish sauce products.
The results of the study showed that the studied Halobacteria showed very
positive treatment results for COD, under different conditions. Experiments to
optimize bacterial culture conditions show that at 30°C, pH 7.0 and 6% salinity
are the optimal culture conditions for Halanaerobium lacruisei for treating COD.
COD treatment experiments in saline wastewater showed that the ability of this
microorganism to be processed is up to nearly 85%, ensuring that the effluent
meets the environmental requirements.

Keywords: Halobacteria, wastewater treatment, COD removal.
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1. GIOI THIEU

Nudc thai nhiém man 1a mot d6i twong kha da dang va
phtic tap, nhung cé déc di€ém chung la c6 ndéng dé6 mudi
cao, doi héi nhitng cédng nghé xt ly dac biét. Trén thé gidi,
trong nhirng nam gan day da c6 nhitng cong trinh nghién
ctu lien quan dén chd dé nay, nhung ky thuat ky khi va
nghién ctru quy mo pilot la nhitng van dé it dwgc dé cap
[1,2]. Riéng & Viét Nam, du ddi tvgng nghién ctru la rét ro
rang va dat ra yéu cau cip bach nhung chua cé cong trinh
nghién ctru nao vé céng nghé xt Iy nuéc thai nhiém man
duwoc thuc hién trong nhirng ndm gan day [5,6].

Nudc thai cong nghiép nhiém man throng sinh ra tir
cac nha may ché bién hai san, mudi hay san xuat do hop,
rau qud, thudc da, san xuat héa chat... Bén canh nhitng chi
s6 6 nhiém dc thu, loai nwdc thai nay con ¢ dd man cao
gan nhuw nwéc bién tr 10 - 30% NaCl. Theo thong tin tir cac
nghién clru treéc do, dién tich nudi tdm nudc lg tai Viét
Nam la hon 685.000 ha, san lvgng hon 660.000 tan va c6
hon 500 nha may ché bién thly san trén toan qudc. Chi
tinh riéng s6 lwvong nudc nhiém man thai ra tir nhitng hoat
dong nudi trong, ché bién thay san tir ngudn nay ciing da
la mot con so rat Ién [6].

Trong méi tredng nude thai nhiém man hay nudc thai
c6 do méan cao, cac vi sinh vat mat hoat tinh vi qua trinh
plasmolysis, lam cho cac cong nghé sinh hoc xi ly nwéc
thai truyén théng khong hiéu qua [3,4]. Do do, c6 rat it
phuong phap st dung vi sinh vat hiéu qua dé xi ly nwéc
thai nhiém man. Tuy nhién, day lai la giai phap hoan toan
than thién voi mai tredng khi giai quyét cac van dé 6 nhiém
nuéc, nén trén thé gidi va Viét Nam dé c6 nhiéu nghién ctru
nham phan 1ap vi sinh vat va tim kiém so dd cong nghé
sinh hoc phu hgp. Vi vay, nghién ctru thyc hién nghién ctru
(’ng dung céng nghé vi sinh dé x& ly nwéc thai hivu co
nhiém m&n nham phan 1ap chang vi sinh vat c6 san tai Viét
Nam c6 kha nang loai bé céc chat hiru co va dinh duwéng cé
trong nwdc thai bi nhiém man, trén co s¢ dé xay dung va
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thr nghiém mot s6 quy trinh cong nghé vi sinh c6 kha
nang x ly nuéc thai sinh hoat/chan nudi/san xudt nhiém
man mot cach hiéu qua.

DPé cb thé phan lap dwoc cac VSV wa man/chiu mén
trong thoi gian ngan va thu duoc lugng sinh khai da I6n,
pht hop véi muc tiéu nghién clu va phéat trién cong
nghé, VSV duoc phan lap tir cac ngudn bun thai/ nuéc thai
nhiém man. Nghién ctru da phan lap, nudi cdy va dinh
danh. Trong mdi trudng nudc, cd nhitng loai vi sinh vat
can mudi dn dé tang tredng dwoc goi la cac VSV halophilic
[7,8,9]. Nong d6 mudi ndi bao cua cac VSV halophilic (va
mudi) va chiu mudi (halotolerant) thuong thap va ching
duy tri mot can bang thdm thu gitta dich bao (cytoplasm)
clia chiing v&i moi truong bén ngoai bang cach tich Ity &
ham lvgng cao cac chét tan thadm thau hitu co khéac nhau.
Do dé, viéc str dung cac VSV chiu mudi trong cac hé théng
xtr ly sinh hoc c6 thé l1a giai phap loai bo chat hitu co
trong nudc thai nhiém man [10].

Cong nghé bun hoat tinh da dwgc (¢’ng dung tai Viét
Nam, nghién cttu vé x& ly chat hitru co trong nuéc thai
nhiém m&n van con 1a van dé rat méi mé, tat ca cac nghién
ctru mai chi thye sy dwgc ti€n hanh trong mot vai nam tré
lai day voi nhitng két qua con rat han ché [1,2]. Trong
nhirng nghién ctru nay, cac nha khoa hoc trong va ngoai
quan doi da thuc hién mot sé nghién clru vé cha dé nay va
da phan Iap, tuyén chon cac chling vi sinh vat c6 kha nang
phan hudy chat hitu co trong diéu kién nwéc man, thr hoat
tinh proteinaza, dong thoi nghién ctru anht hudng cla céc
diéu kién ngoai canh nhw nhiét do, pH ban dau, ndng dé
mudi, ndng dé co chat... dén hoat tinh clia cac VSV nay.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Chuan bi méi trvdng nubi cay vi sinh vat

2.1.1. Chuan bi m6i trwong

Tién hanh nu6i cdy vi sinh vat trén moi truong thach
agar duoc loc qua gidy loc. Bigu chinh pH clia méi trwong
bang dung dich HCI 10% hodc NaOH 10%. Thi nghiém dun
cho méi truong héa ldng, mot tay gilt dung cu chira moi
trwong tay con lai kep nat bdng va kéo ra sau dé nhanh tay
dé moi treong vao dung cu va day nat bong lai. Sau dé,
nhanh chéng khir tring méi treong nubi cdy, lam thach
nghiéng va do thach vao dia petri. Ngay sau khi khir triing
moi trvdng va moi trvdng chwa ddng dac, dat 6ng nghiém
cé mdi trvdng 1én gia dat nghiéng va khong duoc dé moi
trvong cham vao nut bong. Gilr cho dén khi méi truong
ddng dic. Yéu cau mat thach phai thing, nhan va lién tuc.
Toan b6 qua trinh d6 thach vao dia petri duoc thuc hién
trong td cdy vo trung va sau d6 dem di bao quan.

Tién hanh pha méi trwong nudi cdy vi sinh vat. Can
lwvgng hda chat lam moi trwong dé nudi vi sinh vat, sau dé
ti€n hanh t6i wu véi cac diéu kién 2g; 2,59 va 3g cao thit voi
hai trvong hop khéng cé mudi va cé mudi. Lvgng peptone
dwoc st dung trong thi nghiém ban dau la 1,25g, lvong
mudi str dung la 5g/L twong dwong véi 5%. Tién hanh dinh
mirc bang nwdc cit dén vach mirc va lac déu, nat béng vao
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cac binh va boc gidy bac, thanh tring moi trvong: dat cac
binh vao gia cdla may thanh trung, ti€n hanh thanh tring &
121°C trong 15 phut.

2.1.2. Nudi cay visinh vat

MGi treong sau khi thanh tring dé vao tu cdy vo trung,
béat dén UV & td cdy 10 phut roi tat, Cay vi sinh vat vao moi
trvong 1éng: S dung gang tay khi cdy, khi tring bang con
trong t cdy. Lay vi sinh vat va cdy vao binh mdi truong
quanh den con dé dam bao khéng bi nhiém khuan.

L&c binh sau khi cdy vi sinh vat bang may lac trong 50
phut, téc dd 100 vong/ phat. Nudi vi sinh vat trong td nudi
dam bao nhiét do khi nudi 28 - 32°C. Sau dé do do hap thu
guang ABS dé xac dinh su sinh tredng cla vi sinh vat, ct
cach 2 gio do ABS 1 lan & buwdc song 600nm dé xac dinh
dwong cong sinh trvdng.

2.1.3. Xt ly s6 liéu: bang mé hinh théng ké SPSS20,
Excel, R?,

2.2. b6i twgng va pham vi nghién ctu
Vi sinh vat chiu man - Halanaerobium lacruisei

Mau vi khuan Halanaerobium lacruisei dugc phan lap va
nuoi cay tai Vién Khoa hoc va Céng nghé Quan si, BO Qudc
phong sau d6 dugc dem vé nudi cdy tai Phong thi nghiém
cla Vién Khoa hoc va Céng nghé Mbi trvong, Bai hoc Bach
khoa Ha Noi. Nghién cttu cling da th* nghiém trén quy mo
phong thi nghiém déi voi nwoc thai ché bién nwéc mam
trén dia ban phuong Vinh Tuy, Hoang Mai, Ha Ni. Nudc
thai cda cong ty c6 COD trung binh la 1420mg/L va d6 man
la 16mg/L.

Bang 1. Két qua phan tich nudc thai dAu ra clia nha may san xuét nude mam
théng 5/2019

TT | Chitiéu Ponvi Giatri QCVN 24:2009, cot B
1 pH - 52 55-9
2 CoD mg/L 1420 50
3 BOD mg/L 1120 100
4 SS mg/L 102 100
5 N tong mg/L 491 30
6 P ting mg/L 2,35 6

7 Dau md mg/L 205 20
8 Pd duc NTU 67

9 Do mau Pt-Co 231 70
10 | DO mubi % 16

(Pon vj phan tich: Phong thi nghiém thugc Vién Khoa hoc va Cong nghé Mo
trueong, Trwong Bai hoc Bach khoa Ha Noi)
2.3. Phrvong phap ti€n hanh thi nghiém

Thanh phan nudc thai: Nwdc thai tong hop dwoc st
dung trong cac nghién ctru thi nghiém bao gébm mat
duwong pha lodng, KH,PO,, MgSO, va cac ham lwgng mudi
khac nhau (Pha 5% NaCl) dan dén ty 1é COD/N/P 14 100: 10:
1. COD, tong nito, phét pho va MgSO, trong nudc thai lan
lwot la 1500mg COD/L, 500mg N/L, 50mg P /L, twong tng.
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2.3.1. Nghién cru &nh hwéng clia yéu td moi truong toi
su sinh triedng clia vi khuan Halophilic

Thi nghiém dugc ti€n hanh véi cac yéu td anh hudng téi
sk phat trién clia vi sinh vat bao gom: dinh duéng (ham
lvgng peptone cé trong mdi trudng nudi cdy), pH va néng
dd NaCl. Nghién ctru tap trung vao cac yéu t6 moi truong
c6 anh huéng téi kha nang xr ly COD d6 la nong dé mudi,
pH va peptone (chat dinh dwdng), thi nghiém tién hanh
thay doi diéu kién méi truong nubi cdy vai vi khuan.

2.3.2. Nghién cru &nh hwéng clia yéu td moi truong toi
kha nang xtr ly COD ctia vi khuén

Céc yéu t6 moi trwong anh huwéng téi khd nang x& ly
COD d6 la nong d6 mubi, pH va peptone (chat dinh
dudng). COD dugc do bang phuong phap tac nhan éxi hda
la dicromat kali (K,Cr,0,) bdi tvong ddi ré, dé dang tinh ché
va c6 kha nang gan nhu 6xi héa hoan toan moi chat hitu
co. Cac théng s6 khac dwoc do bang nhitng phuong phéap
chuan phong thi nghiém.

Do ndng db vi sinh vat: Ly 1 6ng nghiém chita mau vi
sinh vat can do va 4 6ng nghiem v trung, ti€n hanh pha
lodng theo day thap phan. Chuén bi may quang phé do do
duc, co6 thé sir dung may quang pho don gian hodc may
quang ph& UV-VIS. Tién hanh do do duc clia cac mau da
pha lodng trén quang phé ké & 620nm, (tng vai mbi do pha
lodng mau sé& thu dugc mot gia tri OD. Theo dinh luat
Lambert thi do hap thu sé& ty |é thuan véi mat dé VSV trong
khodang gia tri tr 0,1 - 0,8. Néu I&n hon 0,8 thi mat do vat
chat cao, cac VSV sé tao ra cac bong che khuat nhau lam
cho sai léch két qua. Song song v6i viéc do do duc can tién
hanh nudi cay va dém sd lugng té€ bao 6 cac dd pha loéng
tvong (ng trén moi treong thach, tlr dé thiét lap ham
tvong quan gira do hap phu va so lvgng té€ bao sdng. Ham
c6 dang bac nhat;

y=alogx+b

Trong do: y 1a mat dé quang (OD) clia mau vi sinh vat tai
budc séng do, x la s6 té€ bao vi sinh vat, a, b 1a cac hé s6
tuong guan.

Hé thong thi nghiém nudi cdy VSV va xtr Iy COD cé thé
miéu ta bang hinh anh nhu hinh 1.

Hinh 1. So d0 thi nghiém
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2.4. Xtr ly s6 liéu théng ké

Céc phan tich thng ké c¢6 dién duoc xi Iy bang phan
mém SPSS cla IBM phién ban 20. Mirc xac suat P < 0,05
duoc coi la co y nghia.
3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Phrong phap do bang quang phd ké

L&y 1 6ng nghiém chita mau vi sinh vat can do va 4 éng
nghiém vo trung, tién hanh pha lodng theo day thap phan.
Chuan bi may quang pho do dé duc, cé thé sir dung may
quang phé don gian hodc may quang ph6 UV-VIS. Tién
hanh do d6 duc clia cac mau da pha loang trén quang pho
ké & 620nm, rng v&i moi dd pha lodng mau sé thu duoc
mot gia tri OD. Theo dinh luat Lambert thi do hap thu sé ty
Ié thuan voi mat doé VSV trong khoang gia tri tr 0,1 - 0,8.
NEu I&n hon 0,8 thi méat do vat chat cao, cac VSV sé tao ra
cac bong che khuat nhau lam cho sai léch két qua. Song
song véi viéc do dd duc can tién hanh nudi ciy va dém sb
lvgng t€ bao & cac do pha lodng twong tng trén moi
trwong thach, tir dé thiét 1ap ham twong quan gilra d6 hap
phu va s6 lugng té€ bao s6ng. Ham cé dang bac nhét:

y=alogx+Db

Trong do: y Ia mat dé quang (OD) clia mau vi sinh vat tai
budc séng do, x la s6 té€ bao vi sinh vat, a, b 1a cac hé s6
tuong quan

Sau khi xay dung duoc ham twong quan, cac lan do
ti€p theo ta chi can do gia tri mat do quang (OD) rbi sau
dé dva vao ham twong quan dé tinh toan ra mat do VSV
chuén. Két qua xac dinh dudng chuén duwgc thé hién nhu
trong hinh 3.

Puong chuan xdc dinh n'éng do VSV

3500
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Hinh 2. Butng chuan xac dinh nbng dd vi sinh vat dua trén mat do quang

Hinh 2 thé hién dwong chudn xac dinh méat dd vi sinh
vét xé&c dinh bing phuong phap dém trén budng dém va
tuong quan gitra mat do VSV tuong tng hap thu bang tia
UV duéi buéc song 600nm. B thi cho thdy cd ty 1é tvong
quan rat cao gitra hai yéu td ké trén cho thdy phwrong phéap
xac dinh mat do VSV bang hdp thu budc song tia UV 1a
tuong doi chinh xac, cho do tin cdy cao (R?>0,9).
3.2. Két qua nghién ctu téi wvu hoa qua trinh nudi vi
khuén Halophillic

Thi nghiém dugc ti€n hanh véi cac yéu td anh hudng téi
sk phat trién clia vi sinh vat bao gom: dinh duéng (ham
lvgng peptone c6 trong moi trvdng nudi cay), pH va NacCl.

Vol. 56 - No. 2 (Apr 2020) e Journal of SCIENCE & TECHNOLOGY | 123



CONG NGHE

P-ISSN 1859-3585 | E-ISSN 2615-9619

3.2.1. Anh hwéng clia peptone
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Hinh 3. Két qua thi nghiém anh hwéng clia pepton d6i véi sinh khi vi
sinh vat

Hinh 3 cho thdy ndng dd peptone, chat dinh dwdng nudi
vi sinh vat téi vu nhat 1a 6mg/L. Bay la mét néng do kha thap
so sanh vai mot so loai vi khudn khac, cho thdy vi khuan
Halophillic Ia loai vi khu&n kha dé nudi, chiu duoc cac diéu
kién ngheo dinh dutng va kha nang séng sét t6t [1,2]. Nong
do peptone nay cling dwoc duy tri trong qua trinh tién hanh
x(r ly COD di voi nwdc thai nhiém man vé sau.

3.2.2. Anh huéng ctia pH t6i s phéat trién ctia vi sinh vat

3 4 5 6 17 8 9 10
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Hinh 4. Két qué thi nghiém anh hudng clia pH d6i véi sinh khdi vi sinh vat

Hinh 4 cho thay pH tdi wu cho si phat trién clia vi sinh
vat la pH =6 - 7. Néu pH trong cac dai acid (1-5) va dai bazo
(pH = 8 - 10) déu cho thay vi sinh vat phat trién khong t6t.
Két qua nghién ctru nay cling twong tw doi voi mot s6
nghién ctru khac da lam voi chding vi sinh nay [7,8].

3.2.3. Anh hwéng ctia NaCl di voi su phat trién clia vi
sinh vat
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3 800

£ 700

2, 600

B 40
>
. 300
= 200
S 100 I
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Hinh 5. Két qué thi nghiém anh huéng cliaNaCl ddi vdi sinh khdi vi sinh vat
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Cac thi nghiém truéc déu cho thady ndng dé mudi cé
anh hwang rat lon t6i sy phat trién cda vi sinh vat. Hinh 6
cho thay néng dod NaCl t6i uvu cho si phat trién cla vi sinh
vat la tir 5 - 6%. Thap hon hay vurot trén ndng dé NaCl nhuw
trén déu cho thay vi sinh vat phét trién khong t6t.

3.3. Thi nghiém x{r ly COD bang vi sinh vat

3.3.1. Anh huéng ctia ndng do NaCl téi kha nang xt ly
COD cuavi sinh vat

Thi nghiém tht 2 1a b6 thi nghiém duwoc thuyc hién véi
ham lvong NaCl thay ddi tir 0 dén 10g/L. Tuy nhién, chi cé
két qua clia ba bd thi nghiém véi mudi 5g/L (w / v), 7g/L
(w/v) va 10g/L (w/v) dwoc trinh bay.

& - NaCl5% =Bee=NaCl7% =—te=NaCl10%

1400
1200
1000
800
600
400 *
200

0
0 5 10 15

THOI GIAN (GIO)

COD (MG/L)

Hinh 6. K€t qua thi nghiém anh huéng clia NaCl d6i véi kha nang xi Iy COD
clavisinh vat

Tl hinh 6 cho thay, thi nghiém anh huéng cta pH téi
kha nang xr ly COD clia chiing vi khudn nghién ctu la kha
rd, trong d6 néng d6 NaCl cang cao, kha nang xtr ly cang
thap, chdng t6i lva chon ndng dd NacCl thich hop cho cac
nghién ctru ti€p theo lamuc 7g/L.

3.3.2. Anh hwéng ctia pH téi kha nang xt ly COD cla vi
sinh vat

Céc thi nghiém nghién cru anh hudng ctia pH ban dau
clia mdi trvong nudi cay Ién sinh trvdng cla cac chiing VK
tuyén chon dwoc thay d6i tir 4 dén 10 & nhiét do 30°C. Sau
24h, xac dinh kha nang sinh tredng va xt ly COD clia chling
vi sinh vat tuyén chon. K&t qua cho thay pH t6i vu cho hoat
déng xtr Iy COD cuia vi khuan nay la pH trung tinh (~ 7,0).

cregees pHA) el pH70 = 4= pH10.0

COD (MG/L)

THOT GIAN (GIO)

Hinh 7. K&t qua thi nghiém anh huéng cla pH ddi véi kha nang x( Iy COD clia
vi sinh vat
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3.3.3. Anh hwéng ctia nhiét do t¢i kha nang xtr ly COD
clavisinhvat

Thi nghiém dugc tién hanh & cac mic nhiét do: 20°C,
25°C, 30°C thai gian nubi cay 12h.

—4—200C —B—250C —a—300C
1400
1200
1000
S 800
= 1
a 600
=~ 400 1 " ¢ o
200 2=
a2 2
0
0 2 4 6 8 10 12 14

THOI GIAN (GIO)

Hinh 8. Két qua thi nghiém anh hudng cda nhiét do doi véi kha nang xi Iy
COD clia vi sinh vét

Theo hinh 8, két qua thu dwgc cho thay cac chlng vi
sinh vat tuyén chon c6 mét s6 déc tinh co ban sau: Nhiét do
sinh tredng tdi wu la tir 30°C, vi sinh vat Halanaerobium
lacruisei c6 kha nang thich ’ng pH moi trvong twong doi
réng 6,0 - 7,0, chling vi khuén tuyén chon ciling cé kha nang
xr Iy COD trong nudc thai nhiém man voi hiéu sudt ~85%
chinh vi vay, cac chiing vi khuan da tuyén chon & trén co
thé ap dung vao céng nghé x& ly nudc thai ché bién nudc
mé&m. Két qua cho thdy rd loi thé cla viéc st dung
Halanaerobium lacruisei dé loai bd COD khoi nwéc thai man
c6 ham lvgng mudi cao. So sanh véi nghién ctu tuong tu
cta Tran Minh Chi, hiéu sudt x& ly COD cla vi khuan
Halophillic trong nghién cttu nay la twong dwong [5].
4, KET LUAN

Nghién ctu da phan lap va tao ra ching vi sinh vat
Halanaerobium lacruisei cé khd nang nudi cdy x& ly COD
trong nudc thai nhiém mén va thiét 1ap céac diéu kién ti vu
cho viéc nu6i cdy chiing vi sinh véat c¢6 kha nang sdng trong
moi truong nwéc man cu thé: Chat dinh dudng va néng do
mudi toi vu. DA danh gia kha nang xt ly COD trong nuéc
thai nhiém man, danh gia duoc cai yéu té chinh anh hudng
toi khd nang xtr Iy COD trong nudc thai nhiém man: do
mudi, pH va nhiét d6. Kha nang xt ly COD cuia loai vi khuan
nghién ctru la kha cao trong diéu kién téi wvu véi hiéu suat
Ién téi hon 85%. Mat d6 cac chiing VSV da tuyén chon khi
b6 sung vao hé dat gia tri cao. Kha nang x ly COD twong
dodi cao, phu thudc vao mot sd cac yéu t6 chinh nhu pH,
nhiét do va ham lwvgng NacCl cé trong nuwéc thai
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Nghién cru nay duoc tai tro béi Trwong Pai hoc Bach
khoa Ha N6i nam 2019 trong dé tai cdp Trwong mé sb
T2018-PC 081 v6i n6i dung “Nghién clu danh gia anh
hwdng su thay déi ham lwgng mudi dén kha nang phan huy
chét hitu co clia chiing Halanaerobium lacusrosei”.
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