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TOM TAT

Vén d& & nhiém moi trwéng do ddu va cac san phdm ciia né gay ra da va dang & mirc bao déng vi dau thuwong
c6 doc tinh cao va twong dbi bén virng trong moéi trwdng. D& gidi quyét van dé trén, cac bién phap sinh hoc dwoc
xem la mét nhirtng céach thirc xt ly triét @&, than thién véi méi trwdng va cé chi phi thip. Trong nghién ctru nay, cac
ching vi khuan tao mang sinh hoc c6 kha nang phan hay/chuyén héa céac thanh phan c6 trong dau mé da dwoc lya
chon dé& bwéc dau tao ché phdm véi chat mang la than sinh hoc nhdm tng dung trong x& Iy 6 nhiém dau. Céac
phwong phap nghién ctru vi sinh vat truyén théng nhw sang loc, danh gia kha ndng tao mang sinh hoc, danh gia mat
d6 vi sinh va xac dinh ham lwong dau tdng sb con lai theo TCVN 4582-88 da duoc st dung. Két qua, da sang loc
dwoc bbén chlng vi khuan g6m Acinetobacter baumannii QN01, Rhizobium sp. DG2, Rhodococcus sp. BN5 va
Stenotophomonas maltophilia QNG02. Ba xac dinh dwoc nhiét do 1&n men phu hop la 40°C va dd Am ctia ché phdm
l& 40%. Ché phdm tao thanh da cho thay hiéu qua loai bé dau diesel 1én t&i 99% sau 7 ngay nuéi cly véi ndng do
dau ban dau la 10 g/kg dét.

T khéa: Lén men, mang sinh hoc, nwéc thai nhiém dau, phan hiy sinh hoc, than sinh hoc.

An Initial Study on oil Pollution Removal Product
using Biofilm Forming Bacteria Attached on Husk Biochar

ABSTRACT

QOil contaminants create remarkably environmental pollution problems because they have high toxicity and are
recalcitrant to the environment. Bioremediation is an attractive alternative of utilizing bacteria to remove oil contaminants.
In the present study, bacterial strains producing biofilm capable of degrading oil contaminants/ components were
screened and some fermentation conditions with rice husk biochar as carrier to produce biodegradation product to
remove oil contaminants were tested. Several microbial traditional methods such as screening, biofilm formation,
fermentation, microbe denstity and total oil removal by TCVN 4582-88 were conducted. As the results, four biofilm
forming bacterial strains highly capable of degrading and metabolizing hydrocarbon compounds were selected, i.e.
Acinetobacter baumannii QNO1, Rhizobium sp. DG2, Rhodococcus sp. BN5 and Stenotophomonas maltophilia QNG02.
Fermentation on husk biochar to produce oil degrader product showed that suitable fermentation temperature was 40°C
and the product moisture was 40%. The product exhibited high removal efficiency (99%) for diesel oil contaminants after
7 day-incubation at the initial concentration of 10g/kg oil polluted soil.

Keywords: Biochar, biofilm, biodegradation, fermentation, oil polluted waste water.

khai thac va ché& bién dau dang 1a nganh mang
lai 10i ich kinh t& - xa hoi rat 16n. Cung véi su
Hién nay trén thé giéi, nganh céng nghiép phat trién khong ngiing ciia nganh nay, van dé

1. DAT VAN DE
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6 nhiém mo6i trudng do ddu va cac san phdm ctia
né gy ra dang & mutc béo dong. Cu thé 1a, @t
va nuéc nhiém dau do hai nguyén nhan: tit khu
vuc kho chiia bao gém cac hoat dong nhu stc
riia, lam mat bon chita, vé sinh may méc va
thiét bi lam roi vai xdng dau xuéng ngudn dat
va nudéc, nudc mua chay tran qua khu vuc kho...,
hoac tu khu vuc cang tié€p nhan bao gom cac
hoat déng nhu nudc dén tau, nudc vé sinh tau,
nude 6ng dan dau (khi kéo tit bién 1én boong), 1o
ri trén dudng 6ng dan dau ti tau vé kho chia...
Dau thudng chta hang ngan phan ti khéac
nhau, nhung phan 16n 1a hydrocarbon no cé sé&
carbon tu 2 dén 26 va hydrocarbon thom nhu
hydrocarbon (HC) da vong, phenol, benzen...
Ham luong thanh phan HC thom c6 trong dat
nhiém dau thudéng dao ddéng tu 100-150ppm
(Inyang & Dickenson, 2015; Kong & cs., 2011).
Dau thudng c6 déc tinh cao va tuong déi bén
viing trong moéi trudng. Poc tinh va tac dong cta
dau dén hé sinh thai khong giong nhau ma phu
thudc vao loai dau (Meliani & Bensoltane,
2014). Dé giai quyét van dé trén, cac quy trinh
xt 1y da duge ap dung nhu vat 1y, héa hoc, sinh
hoc... Trong d6, quy trinh sinh hoc 14 mét trong
nhiing quy trinh xt 1y triét dé, than thién véi
moi truong va cé chi phi thap. Trong s6 cac quy
trinh phan huy sinh hoc, mang sinh hoc 1a mot
trong nhiing quy trinh xt ly 6 nhiém dau hiéu
qua, chi phi thap, nén ti 1au da duge nhiéu nudc
trén thé giéi quan tdAm nghién ciu va ting dung.
Bén canh d6, dé tang cudng hiéu qua xu 1y 6
nhiém dau va c6 thé dé dang ap dung trong céc
diéu kién dia hinh khac nhau, viéc st dung chat
mang lam gia thé cho vi sinh vat tao mang sinh
hoc gin lén da va dang dudc ting dung rong réai.
Trong s6 cac chidt mang nay, than sinh hoc
(biochar) dugc xem la chit mang tiém ning
trong xt Iy médi trudng cting nhu xt 1y 6 nhiém
d4t va nuéc nhiém dau do cé chi phi thdp, da
dang va kha ning hap thu tuong déi tot hon
than hoat tinh (Kearns & cs., 2014). Biochar la
chat x6p cb cac goc carbon va cé ngudn goc ti
qué trinh nhiét phan sinh khéi céac loai chat
thai, xac dong, thuc vat,.. duéi diéu kién han
ché& oxy hoic khong c6 oxy (Ahmad & cs., 2014).

Cho téi nay, da c6 nhiéu cong bo trén thé
giéi vé kha nang hap thu hgp chat hydrocarbon
ddu mo c6 trong dat va nuéc nhiém dau béi
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biochar. Chéng han nhu biochar da dugc ching
minh c6 kha nang ing dung trong xt 1y mot s6
hop ch4t khé phan hty nhu naphthalene (Chen
& Chen, 2009), phenanthrene (Kong & cs.,
2011), PAH (Beesley & cs., 2010), pyrene (Hale
& cs., 2011). Doi v6i dat nhiém dau, viéc su
dung biochar da dugc chiing minh cé nhiéu lgi
thé nhu rdt ngin thoi gian va dé dang thich
nghi véi nhiéu loai hinh khéng gian cfing nhu
tinh chat phtic tap cia dat va chit 6 nhiém cé
trong méi trudng. Hién chua c6 nhiéu cong bd vé
st dung biochar lam ch&t mang cho vi khuén
tao mang sinh hoc dé tiang hiéu qua xi ly dat
nhiém dau. Do d6, trong nghién ciu nay, ching
toi tap trung vao viéc sang loc cac chung vi
khuén tao mang sinh hoc c6 kha ning phan
hty/chuyén héa cac thanh phan c6 trong dau mé
va buéc dau nghién cttu mot s6 diéu kién lén
men cting chdt mang la than sinh hoc dé tao ché
pham xti Iy 6 nhiém dau.

2. PHUONG PHAP NGHIEN CUU
2.1. Vat lidu

Céac chung vi khuédn tao mang sinh hoc ¢6 kha
ning phan hiy thanh phan hydrocarbon (HC) dau
mo 14y tit Bo suu tap ciia Phong Cong nghé sinh
hoc méi truong, Vién Cong nghé sinh hoc.

Biochar ti tradu c6 mau den, kich thudc:
1 x 3 x 0,5 (mm), d6 &m dudi 10%, dudc nhiét
héa & nhiét @6 480-530°C, c6 dién tich bé mat
dac hiéu 1a 1,5 m¥g, ham lugng tro 42% va mot
lugng 16n cac nhém C-O, vi du phenolic,
hydroxyl va cac goc ether.

Héa chat: Cac moi trudng nudi cdy st dung
trong nghién ctiu duge ban trén thi truéng nhu
LB (10g Tryptone+ 5g cao nidm men + 10g
NaCl), NB (5g NaCl + 5g pepton + 1,5g cao ndm
men. Cac héa chat st dung déu 14 héa chat caa
cac hang Sigma, Merk (Dtc).

2.2. Phuong phap nghién ctu

2.2.1. Panh gia kha nang tao biofilm cua
chiing vi khuan

Cac chtiing vi sinh vat duge danh gia kha
ning tao biofilm theo md ta ciia Morikawa & cs.
(2006) va O’Toole & Kolter (1998).
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2.2.2. Kiém tra tinh déi khiang cua cac
chiing vi khuan lua chon

Chuéin bi dia petri va médi trusng MPA
thach, tién hanh ciy cic chung giong lén dia
petri sao cho chiing cit nhau tiing cip mét. Sau
khi cay xong, tién hanh nuéi ¢ 37°C d6i véi vi
khudn trong vong 24 gid. Sau 24 gid nudi cdy,
néu cac chiing c¢6 sy déi khang nhau thi vach
cay sé bi gian doan tai cac vi tri giao nhau cua
ching (Nguyén Lan Diing, 1981).

2.2.3. Nghién cttu mét s6 diéu kién 1én men
cua cac vi khuan tao biofilm trén biochar
c6 nguén goc tir trau

Budc 1: Xt 1y so bd biochar: biochar trude
khi st dung dugdc khii trang uét 6 121°C trong
30 phut dé loai bé céc vi sinh vat ngoai lai, tao
biofilm trén vat liéu mang biochar.

Buéc 2: Xac dinh nhiét d6 1én men phu hgp
bing cach nhan nubi cac chung vi khudn lua
chon qua dém trong méi trudng LB, nham lam
tusi méi sinh khéi; sau d6 duge nudi lic trong
binh tam gi4c c6 thé tich 500ml chiia méi trudng
LB. Ly tam thu sinh khéi 6 téc d6 150rpm trong
10 phut va pha lodng trd lai dé dat t6i sinh khéi
10® CFU/ml. Sau 24h nubi, b sung 100g biochar
vao 100ml méi truong LB va 10ml hén hop
gidng (tilé 1:1:1:1). Cho hén hgp vao cac ti nuoi
cady c6 nhiét d khac nhau nhu 30, 35, 40 va
45°C. Sau 24, 48 va 72 gio lén men, mau dugc
14y ra, danh gia mat d6 té bao bang phuong
phap d€m s6 lugng khuén lac (CFU/ml) va danh
gia hiéu qua phan huy dau DO, tit d6 tim ra cac
diéu kién 1én men thich hgp nhét cho viée tao
ché& pham.

Buéc 3: Xac dinh d6 4m cta ché& phdm phu
hop bang cach nhan nudi cic chiung vi khuén
lua chon qua dém trong moéi trusng LB, nham
lam méi ching, sau dé nudi lac trén binh tam
gidc c6 thé tich 500ml chtia méi truong LB. Ly
tam thu sinh khéi & téc do6 150rpm trong 10
phut va pha lodng trd lai dé dat t6i sinh khéi
10° CFU/ml. Sau 24h, b sung 100g biochar vao
0, 100, 150 va 200ml moi truéng LB va 10ml
hén hgp giong (ti1é 1:1:1:1).

D6 4m ctia ché pham dudgc xac dinh nhu sau:

Vi=C2-C1

Trong d6, V1 1a lugng nuéc c6 trong ché
phédm sau khi sdy; C2 la lugng ché& pham trudc
khi siy va dia ding dé€ dung ché& pham; C1 la
lugng ché phdm sau khi sdy va dia dung dé
dung ché& pham.

V2 = C1 - trong lugng dia

Trong d6, V2 1a Ché& pham khé sau khi siy.

1
x 100%
V2

w,

Do am =
Kiém tra mat d6 va hiéu qua phan huy dau
DO ctia ché& phdm & cac @6 4m d6.

2.2.4. Panh gia mat doé té bao trong ché pham

va kha ning phan hiy dau ciia ché pham

a. Danh gia mat dé té bao vi khuan trong
ché phdm

Mat do t& bao vi khuén trong ché phdm & cac
d6 4m, nhiét do va thoi gian 1én men khac nhau
duge xac dinh bang phuong phap dém s6 lugng
khuén lac (CFU/g) (colony forming unit/g).

Cu thé nhu sau:

M6t gram ché phdm duge hoa trong 9ml
nudc mudi sinh 1y, 14c méu tit 1-2 gid & nhiét d6
lén men tot nhat. Hit 0,5ml miu hoa trong
4,5ml nuéc mudi sinh ly. Mau dudc pha loang t6i
han va 1ap lai méi do pha lodng 3 lan. Sau khi
pha loang t6i han, hit 0,1ml tit cAc nong d6 pha
lodng vao dia moéi truong MPA thach da dudc
chuén bi trude va tién hanh ciy gat. Cac dia sau
khi duge cdy ching vi khuén dugc bao géi cén
than va nuéi 6 tt &m dén khi khuén lac phat
trién. Tién hanh d&m s lugng khuén lac & néng
d6 pha loang cao nhat cao nhit sau d6 dua vao
cong thiic tinh chi s6 khuén lac (CFU/g) nhu sau:

CFU/g=X x 10 x 10°x 10 = X x 10®*?
Trong d6, X 1a s6 khuén lac dém dudc; 10 1a

do6 pha loang 10 1an; n 1a s6 lan pha lodng; 10 1a
100 pl/1ml.

M&i thi nghiém déu dugc l4p lai 3 1an.
b. Phan tich hiéu suat phan hiy diu diesel ciia
ché phdm tao thanh

Ché phdm tao thanh dudec danh gia kha
nang phan hiy dau diesel (DO) bang phuong
phap phéan tich khéi lugng theo tiéu chuén
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TCVN 4582-88. Thém 100g ché& phim (trude va
sau khi xt 1y dau diesel) vao dung méi
chloroform, sau khi hoa tan trong chloroform thi
lic nhe (khoang 10 phrt) cho dau tan hoan toan
(qua trinh chiét dugc tién hanh 3 1an). Khi dé
ddu va dung méi sé tach lam hai 16p, dung
phiéu chiét bd phan dung méi & duéi di. Phan
dich hoa tan con lai dudc c6 bay hdi bing bép
cach cat cho téi can va can khéi lugng, ta sé thu
duge khoi lugng ctua lugng dau co trong lugng
ché& phdm d6. Tuy vao diéu kién cu thé, cac
chuong trinh chay dé phan tich miu sé c6
nhiing thay déi cho phit hgp.

3. KET QUA VA THAO LUAN

3.1. Kha nang tao mang sinh hoc cua cac

ching vi khuén lya chon

Chin chtng vi khuén tao mang sinh hoc c6
kha ning phan huy thanh phan hydrocarbon
(HC) dau mé 14y tit Bo suu tap ctia Phong Cong
nghé sinh hoc moi trudng, Vién Coéng nghé sinh
hoc da dudc sang loc dé lua chon nhiing ching
tao mang cao nhidt (Hinh 1). Chung
Acinetobacter calcoaceticus P23 dugc cung cap
bdi GS. Morikawa (Trudng Dai hoc Hokkaido,
Nhat Ban) 12 mot ching c6 kha ning tao mang
sinh hoc t6t, d& dugc st dung lam ddi chiing
duong. D61 chting 4m 1a 6ng thi nghiém khong
c6 vi sinh vat. K&t qua theo ddi kha ning tao
mang sinh hoc tai cac thoi diém 24, 48 va 72h
da duge thé hién trén hinh 1.

Két qua trén hinh 1 cho thay, so véi chung
d6i ching duong Acinetobacter calcoaceticus
P23, ca 9 chung lya chon déu c6 kha ning tao
mang tot hon. Dic biét, sau 72h, kha ning tao
mang sinh hoc ctia chung Rhodococcus BN5
khong bi gidm, trong khi mang sinh hoc cta cac
chtng con lai va chung P23 déu gidm di sau 72h
nudi cay, tuy nhién, luong gidm di la khéng
dang ké. Trong s6 9 chung nay, 2 ching DG25
va B6 c6 kha niang tao mang sinh hoc khéng tét
bing 7 chung con lai. Do d6, 7 chung nay sé
dugc st dung trong nhiing nghién ctiu tiép theo.
Nghién ctiu ctia Shimada & cs. (2012) ciing chi
ra rang cac chi Pseudomonas, Rhodococcus la
cac chi ¢6 kha ning tao mang sinh hoc tot. Dic
biét, chung P. stutzeri T102 con dudc chiing
minh 12 c6 kha ning tao mang sinh hoc tét sau
120h nudi cdy (Shimada & cs., 2012). Vi vay, c6
thé néi rang cac chiung duge lua chon 1a phu hop
cho cac nghién ciiu tiép theo.

3.2. Kha ning d6i khang lan nhau cua cac
vi khuén lya chon

Hinh 2 va bang 1 cho th4y, chung VTDS,
BQN21 va DGP2 d6i khang véi ca hai chung
QNO01 va QNGO02; cac chung con lai khong c6 su
d6i khang lan nhau. Do d6, 4 chung QNO1,
QNGO02, BN5 va DG2 duge st dung cho nhiing
nghién ctu tiép theo. Theo cac két qua ké thia tu
cac nghién ctu trude dé cia nhém tac gia, 4 ching
nay da dugc dinh tén la: Acinetobacter baumannii
QNO1, Rhizobium sp. DG2, Rhodococcus sp. BN5
va Stenotophomonas maltophilia QNGO2.

25

15 L

10 D

Gia tri OD590 nm

0 T
Déi chirng (-BN5

B24h

BQN21 QNG02 VTD8 QNO1
B48 h

DGP2 DG2 P23
Ching

DG25 B6
@O 72h

Hinh 1. Kha ning tao biofilm ctia cac chiing vi khuin
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Hinh 2. Sy d6i khang nhau ctia cac chung vi sinh vat lua chon

Bang 1. Tinh d6i khang cua 7 chung vi khuin

BN5 BQN21 QNGO02 VTD8 QNO1 DGP2 DG2

BN5 + + + + + +
BQN21 + - + - + +
QNGO02 + - - + - +
VTD8 + + - - + +
QNO1 + - + - - +
DGP2 + + - + - +
DG2 + + + + + +

Ghi chii: +: C4c chung khéng dé1 khang nhau; -: Céc chung dé1 khang nhau.

Hinh 3. Cac miu ché& pham dugc 1én men & cac nhiét do khac nhau

38.3. Xac dinh nhiét do 1én men tao ché&
pham xt 1y 6 nhiém dau
8.3.1. Lén men J cac nhiét dé khac nhau

Sau qué trinh 1én men & cac nhiét do khac
nhau, mat do6 t& bao clia cic ching trong ché

phdm da dugc x4c dinh. Mat d6 t& bao trung
binh dat 1an lugt 1a 25 x 10% 41 x 10% 55 x 10
va 35 x 10° (CFU/g), tuong ing v6i cac nhiét do
lén men 1a 30, 35, 40 va 45°C. Nhu vay, c6 thé
thay, mat do t& bao cia cac mau déu dat trén
10° (CFU/g) tuy nhién, & nhiét d6 1én men 40°C
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mat d6 dat dude 1a cao nh4t. Pé xac dinh nhiét
do6 1én men nao phu hgp nhat, cAn danh gia hiéu
qua phan huy dau cta cac mau ché phdm nay.

3.3.2. Danh gia kha néidng loai bo DO cua
cac ché pham biochar tao thanh

Két qua trén hinh 4 cho thay, miu dudc siy 6
40°C cho hiéu suat phan huy dau DO 1a cao nhat
(99%). Cac mAu ché& pham s&y & cac nhiét d6 khac
chi dat hon 75%. Do d6, nhiét d6 1én men & 40°C
da dugc lua chon cho cac nghién ciiu tiép theo.

3.4. Xac dinh dé Am 1én men tao ch& pham
xU 1y 6 nhiém dau
3.4.1. Lén men & cic dé Am khac nhau

Sau qua trinh 1én men véi cac d6 4m khéac
nhau nay, mat do t& bao ctua cac chuing trong
ch& phdm da dudc xac dinh. Mat do t& bao trung
binh dat 1an lugt 14 85 x 10% 46 x 10'%; 81 x 10
va 59 x 10 (CFU/g), tuong tng véi cac do 4m

1én men la 28,09; 35,13; 40 va 52,95%. Nhu vay,
6 thé thay, mat do t& bao cta cac miu déu dat
trén 10° (CFU/g) tuy nhién, d6 4m 1én men 40%
mat d6 dat dugdc 14 cao nhét. Dé xac dinh d6 4m
nao phu hop nhat, cAn danh gia hiéu qua phan
huy dau cta cidc mAu ché phdm nay. Cac ché
pham tao thanh dugdc st dung dé danh gia kha
nang phan huy, chuyén héa dau DO. Ché phidm
c6 do &m phu hgp nhét sé dude st dung cho cac
nghién ctu tiép theo.

3.4.2. Danh gia kha néing loai bo DO cua
cac ché phdm biochar tao thanh

K&t qua trén hinh 5 cho thay, ché phdm miu
s6 3, c6 d6 &m 40% cho hiéu qua phan hay dau
cao nhat (99%). Cac mau 1, 2 va 4 déu dat hiéu
suét hon 94%. MAu d6i chiing chit mang thé hién
kha néng hap phu diu cia chat mang biochar lua
chon. Két qua nay c6 thé giai thich 1a do mat do vi
sinh vat & mau c6 d6 4m 40% la cao nhit, nén
hiéu qua xti ly ciing sé cao hon cac mau khac.

100

20

[00]
o
i

Kha néng phan hdy ddu DO
(%)

= N Wk oo =
O 000000 o

Mau 30°C

M3u 35°C

M3u 40°C Mau 45°C

Ghi chii: Ki hiéu mau 30°C, 35°C, 40°C va 45°C Ia cic mau da dugc Ién men & cic nhiét db tuong ting véi ki hiéu do.

Hinh 4. Kha nang phan huy ddu DO cuia cac ch& pham

sau 7 ngay nudi cAy véi ham lugng dau DO ban dau la 10 g/kg

Bang 2. Cac d6 Am khac nhau ctia ch& pham thu dugc sau say tai 40°C

Trwédc sdy Sau séy Trong lwong  Khéi lwgng nwéc  Khéilwong CP D6 4m
(ca dia) (g) - C2 (ca dia)(g) - C1 dia (g) - trong CP (g) - V1 kho (g) - V2 (%)

MAu 1 (10% giéng) 42 41 37,44 1 3.56 28,09
Mau 2 (b6 sung 1()0m| moi 47 44 35,46 3 8.54 35,13
trwdng va 10% giong)
M&u 3 (bd sung 150ml mai 46 43,66 37,81 2.34 5,85 40,00
trwdng va 10% giong)
Mau 4 (bd sung 200ml mai 60 53 39,78 7 13,22 52,95

trwdng va 10% giéng)
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Ghi chi: MAu 1, 2, 3 va 4 tuong ting véi cac do 4m 1a 28,09; 35,13; 40 va 52,95%.

Hinh 5. Kha nang phan huy ddu DO cuia cac ch& pham

sau 7 ngay nudi cAy v6i ham lugng dau DO ban dau l1a 10 g/kg

Liang & cs. (2009) da chiing minh khi st
dung carbon hoat tinh va zeolite lam chit mang
cho cac vi sinh vat tao mang sinh hoc thi hiéu
qua phan huy dau thd & dat nhiém d4u tang lén
dang ké. Cu thé, ¢ dang c6 chit mang, hiéu suét
phan huy dat 48,89%, trong khi dé tu phan huy
trong tu nhién la 13% (natural attention), con
thi nghiém c¢6 bd sung dinh dudng
(biostimulation) va dé tu phan huy dat 26,3%;
va bd sung vi sinh vat & dang t& bao tu do vao
ving bi 6 nhiém (bioaugmentation) thi hiéu
suat phan hay 1a 37,4% sau 3 ngay nudi ciy véi
800g dat nhiém dau (ham lugng diu trong dat
1a 49,81 mg/g).

Alessandrello & cs. (2017) da ching minh
hai chung Pseudomonas monteilii P26 va
Gordonia sp. H19 tao mang sinh hoc trén vat
liéu mang mut x6p c6 kha ning loai bé 75% ham
lugng dau thé (0,1 g/g) sau 7 ngay nudi cdy 6
30°C. Tuy nhién, cho téi nay chua c6 nhiéu cong
b6 vé viéc st dung biochar dé xi ly dat nhiém
dau. Do vay, mAu ché phdm sd 3, c6 d6 4m 40%
sé dude stt dung cho cac nghién ciu tiép theo.
Nhu vay, c6 thé thay ring, viéc st dung cac phé
phu phdm néng nghiép dé tao biochar lam chit
mang cho cac vi sinh vat tao mang sinh hoc viia
giai quyét dugc van dé gy 6 nhiém mdi trudng
bdi cac ph& phu phdm nay, viia tang cudng kha
ning hap thu va loai bd cac chat giy 6 nhiém
khac trong moéi truong. Pong thoi, day dugdc xem

1a gidi phap c6 hiéu qua kinh t& va than thién
v61 moi trudng.

Tuy nhién, hién chua c6 nhiéu cong bd &
Viét Nam vé viéc st dung biochar ti trau, mot
loai phé& phu phdm néng nghiép rat phd bién &
nuéc ta, 1am chit mang cho cac vi sinh vat tao
mang sinh hoc nham ting cuong kha ning loai
bé6 dau DO néi riéng va cac thanh phéan
hydrocarbon ddu mé néi chung. Do vay, nghién
cliu nay sé gép phan dua ra giai phap giai quyét
bai toan moéi truong do phé phu phidm noéng
nghiép gay ra, déng thdi c6 thé xi Iy 6 nhiém do
d4du mo va cac thanh phan dau mo.

4. KET LUAN

Pa sang loc duge 4 chiung vi khudn la
Acinetobacter baumannii QNO1, Rhizobium sp.
DG2, Rhodococcus sp. BN5 va Stenotophomonas
maltophilia QNGO02 tao biofilm tot, c6 kha nang
phan huy cac thanh phan dau moé véi hiéu suit
cao (lén dén 99%) va khong doi khang 1an nhau.
Tu cac ching nay da bude dau xac dinh dudc
nhiét d6 1én men tao ché pham 1a 40°C va d6 4m
pht hgp nhat 1a 40%.

LOI CAM ON

Cong trinh dugc thuc hién véi sy ho trg kinh
phi t&t Nhiém vu Phat trién céng nghé ma s
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Bwdc dau nghién ctru tao ché pham xtr ly 6 nhiém dau bang vi khuan tao mang sinh hoc trén than sinh hoc c6 ngudn

gbc twr trau

UDPTCN 01/21-23 do Vién Han 1am Khoa hoc va
Cong nghé Viét Nam (VAST) tai trg va st dung
cac trang thiét bi tai Phong Céng nghé sinh hoc
Mai trudng, Vién Cong nghé sinh hoc, VAST.
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