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Tom tat
Trong nganh céng nghiép déu khi, vi khudn khirsulphate c6 khd ndng sinh ra khi H,S, dan dén giém gid tri thuong
mai cta ddu thé, én mon thiét bj kim loai, anh huéng nghiém trong dén hiéu qua kinh té, an toan va ky thudt. Vi vdy,
nhiéu hé chat diét khudn duoc sit dung dé ngdn chdn tdc hai do nhém vi khudn nay gdy ra. Dung dich nano bac dé va
dang duoc cdc nha khoa hoc trén thé giéi nghién ciru phdt trién do c6 hiéu qua diét khudn cao va than thién véi méi
trudng. Bai bdo gidi thiéu mét sé két qua nghién ciru téng hop dung dich nano bac va khdo sdt hiéu qua diét khudn lén

vi khudn khit sulphate Desulfomicrobium baculatum duoc phén Idp tir mau ddau thé mé Bach Hé.

Tirkhéa: Nano bac, chdt diét khudn, vi khudn kha sulphate, mé Bach H6.

Giéi thiéu

Vi khudn kht sulphate la nhom vi khudn ky khi c6
kha néng sinh ra khi H,S. Loai vi khudn nay c6 thé séng
& méi trudng khac nghiét nhu: nhiét do cao, ap suat cao,
d6 man cao, méi truding qua kiém hoac qua acid va dac
biét la tén tai kha phé bién trong caéc mé dau, giéng khai
théac. Vi khuan kht sulphate sinh ra khi H,S lam chua
héa, dan dén giam gia tri thuong mai ctia dau tho, gay
an mon céc thiét bi kim loai, hé théng dudng éng, anh
hudng dén stic khde clia ngudi lao dong tai cac gian
khoan [1, 2]. Bén canh d06, vi khudn khi sulphate gap
diéu kién thuan lgi sé phat trién tao thanh cac mang
biofilm gay bit nhét via, lam giam kha nang tiép nhan
clia nudc bom ép.

Hién nay, cac chat diét khuin dang duoc st dung chd
yéu la cac aldehyde hodc amine vong két hgp véi chat
hoat déng cation, rat déc hai déi véi con ngudi va méi
trudng. Khi sir dung cac chat diét khuan nay trong thoi
gian dai sé xay ra hién tugng “nhan’, vi vay can thay thé
bang chat diét khuadn mdi uu viét va than thién véi moi
truong hon.

Su phat trién clia cong nghé vat liéu da tao ra vat liéu
md&i ¢6 kich thuéc nano vai tinh chat uu viét. Nano bac la
vat liéu mai dugc biét dén véi tinh nang diét khuan vuot
troi c6 rat nhiéu Ung dung trong d&i séng. Nano bac co6
kich thudc rat nhé, dién tich bé mat rat 16n nén c6 thé xam
nhap dé dang vao té bao vi sinh vat, lam thay d&i co ché
héa sinh, bat hoat cac qua trinh trao déi chat ctia vi sinh
dan dén viéc tiéu diét chung [3].

Co ché diét khuan ctia nano bac la két qué clia qua
trinh bién d6i cac nguyén td bac kim loai trén bé mat hat
nano bac thanh céc ion Ag* tu do va cécion tu do nay sé
tac dung lén vi khuin. Mét s6 co ché diét khuan ctia nano
bac dugc dé xuat nhu sau:

- lon Ag* tic ché kha nang van chuyén oxy qua thanh
té bao do c6 kha nang lién két vai peptidoglycan (thanh
phan ciu tao cta thanh té bao), dan dén lam chét té€ bao.
G dong vat khong cé thanh t& bao nén khong bi anh
hudng khi tiép xdc véi cac ion nay.

- lon Ag* c6 thé di qua mang té bao vi khuin vao
bén trong té bao va phan tng véi nhém sunfuahydrin -
SH ctia phan ti enzyme chuyén hoa oxy, vé hiéu héa men
nay dan dén c ché qua trinh hd hap cua té€ bao vi khuan.

- Cacion Ag* con c6 kha nang lién két véi cac base
cla DNA va trung hoa dién tich ctia géc phosphate, ngén
chan qua trinh sao chép DNA.

Diét khudn bang dung dich nano bac la mét hudng
nghién cliu mai trong viéc ché tao chat diét khuan (ng
dung trong céng nghiép khai thac dau khi. Bai bao trinh bay
mot s6 két qua téng hap dung dich nano bac va thirnghiém
hoat tinh diét khuan ctia dung dich nano bac trén vi khuan
kh sulphate phan lap dugc ti mau dau thé mé Bach H6.

2. Nguyén liéu va phuong phap
2.1. Nguyén liéu va thiét bi
2.1.1. Nguyén liéu

- Hoa chét ché tao nano bac: AgNO,, d¢ tinh khiét
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> 99,99% (Merck), NaBH4, do tinh khiét 96,5%
(Chemical Ltd.), Na,C,H,0,, d¢ tinh khiét > 99,0%
(Sigma Aldrich).

- Méi trudng nudi cay vi khuan Postgate B cai
tién dugc st dung dé nudi cdy vi khuan: KH,PO,
0,59/l; Na,SO, 1g/I; NH,CI 1g/l; MgSO, 2g/I; NaCl
4g/l; CaCl, 0,1g/l; nudc bién 200ml; nudc cat 800ml;
C,H,NaO, 2g/I; pH 7,29/l; C,H,NaO,.3H,0 1,759/I;
FeSO, 0,5g/l; cao ndm men 0,5g/; C,H,0,SNa 0,1 a/l;
Na,S 0,025¢g/1; Agar 12g/1;NaHCO, 0,5g/1. Méi trudng
duoc tiét trung & 121°C trong 15 phuat. Moéi trudng
Postgate B da tiét trung dugc chinh pH v6i NaHCO,.

- Chdng vi khudn: chiing vi khuan khor
sulphate dugc phan lap t& mau dau tho gian 10
md Bach HE va dinh tén bang phuong phap gidi va
phan tich trinh tu gen 16S rRNA.

2.1.2. Thiét bj
- Phé tl ngoai va kha kién UV-VIS;

- Kinh hién vi dién td truyén qua (TEM) Philips
CM 120;

- Thiét bi do kich thudc hat bang phuang
phap tan xa dnh sang laser LA-950;

- Binh phan ung.
2.2. Phuong phdp

Phuong phap khir héa hoc dugc str dung cho
qua trinh ché tao dung dich nano bac tir AgNO,,
vGi chat khir NaBH, hodc Na,C,H,O, [4]. Quy trinh
ché tao nano bac nhu Hinh 1.

Panh gia kha nang phan tan ctia dung dich nano bac: Dung
dich nano bac dugc pha lodng & cac néng dé khac nhau va duoc
do phé UV-VIS dé danh gia su tén tai va co cum cla hat nano bac.

Phan lap va dinh tén vi khuan kh sulphate: Vi khudn duoc
phan 1ap tr mau dau mé Bach HG. Vi khudn khir sulphate dugc
phan 1ap trén moi trudng Postgate B va lam sach dén don chdng
bang phuong phap pha loang t6i han. Chang vi khudn khu
sulphate dugc tién hanh nhuém Gram. Quan sat hinh dang té€ bao
trén kinh hién vi quang hoc.

- Nubi cdy va lam giau vi khudn. Dinh tén bang phucng phap
gidi va phan tich trinh tu gen 16S rRNA.

- Téc dung diét khuan kh sulphate dugc danh gia theo su
phat trién ctia vi khudn sau cac khoang thdi gian ti€p xdc véi dung
dich nano bac theo tiéu chuin API RP38.

3. Két qua va thao luan
3.1. Ché tao dung dich nano bac
3.1.1. Lua chon chdt kh&

Két qua thi nghiém trong Hinh 2 va 3 cho thay khi si dung
chat khar Na,Cit (Na,C,H,0,), sdn pham thu dugc o kich thudc
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Hinh 3. Phé UV-VIS va hinh TEM mdu nano dung dich bac vdi chdt khi NaBH ,

nano bac Ién hon khi st dung chét khir NaBH,. Khi
st dung chat khir Na,Cit c6 budc séng hap thu UV-
VIS khi d6 dung dich nano bac Ién t&i 450nm va hiéu
suat phan ting thap hon khi sirdung chat khir NaBH,
chiing to hiéu suat phan tng kharion Ag* thanh Ag°
bang NaBH, cao hon khi khif bang Na,Cit. Vi vay,
nhom tac gia lua chon NaBH, cho nghién ctu téng
hop dung dich nano bac.

3.1.2. Khéo sdt diéu kién téng hop nano bac
- Anh huéng ctia ty Ié néng do NaBH,/AgNO,

Trong phan ing t6ng hap dung dich nano bac véi
chét khir NaBH,, dé dam bao luong AgNO, dugc khir
hoan toan va hiéu suat phan ung dat dugc cao nhat,
nhom tac gia da s dung mot luogng du chat khirtrong
qua trinh téng hop.

Két qua phan tich danh gia anh hudng cua ty lé
mol NaBH,/AgNO, cho thay véi ty |é 2:1 NaBH,/AgNO,
(cho m&u nano bac - AgNPs 30), ty 1& 3:1 (cho mau
AgNPs 33), ty 1 4:1 (mau AgNPs 31) thi cudng dé hap
thu dinh UV-VIS lan lugt la 0,380; 0,900; 0,683 chiing
té khi tang ham lugng chat khir 1én qua cao hay qua
thap cliing anh huéng tdi s6 luong hat nano bac dugc
tao ra. Trong 3 ty 1& mol dugc khdo sét thi ty 1& mol
NaBH,/AgNO, 3:1 tao dugc dung dich nano bac c6
cudng d6 hdp thu UV-VIS la cao nhat.

- Anh hudng ty lé chat lam bén/AgNO,

Két qua thi nghiém cho thay khi st dung ty 1&é mol
chét lam bén/AgNO, la 0,05 cuong dé hap thu dinh
UV-VIS tuong d6i thap so véi cac mau co ty 1€ 0,275 va
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Hinh 4. UV-VIS ctia cdc mdu dung dich nano bac (AghPs 30, 31, 33)
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Hinh 5. Phd UV-VIS cdc méu dung dich nano bac vdi ty ¢ nng dd chdt lam bén/AgNO, la:
0,05;0,275va 0,5
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Hinh 6. Dung djch nano bac & cdc ndng dg khdc nhau
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Hinh 7. Phé' UV-VIS ciia dung dich nano bac AGNPs 27 & cdc nong dd 0,1%, 0,3%, 0,5%, 1% va 1,5%
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Hinh 8. Hinh TEM ctia mdu nano bac AgNPs 32
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0,5.Diéu nay ching to khi st dung ty 1é mol chat
lam bén qua thdp sé khéng tao dugc cac phan
tir mixen bao quanh hat nano bac dan téi tang
kich thudc hat va giam s6 lugng hat nano bac
tao ra (Hinh 5).V6i ty 1 mol chéat lam bén/AgNO,
la 0,5, chiéu cao peak la I6n nhat.

Diéu kién t6i uu ché tao dung dich nano
bac la: nhiét d6 phan ung 4°C, ty 1& chat lam
bén/AgNO, la 0,5, ty I&é mol NaBH,/AgNO, la
3:1, vGi néng d6 nano bac téi da la 2.000ppm.

3.1.3. Bdnh gid cdc ddc trung cua dung dich
nano bac

Dung dich nano bac dugc chuén bi & cac
néng d6 khac nhau tir 0,2ppm dén 2.000ppm
(Hinh 6). Phé hap thu UV-VIS clia dung dich
nano bac & cac néng dd khac nhau dugc thé
hién & Hinh 7. Cdc mau pha lodng déu xuat
hién peak tai budc song 400nm, chiing té tinh
chat ctia nano bac khéng bi anh hudng khi pha
loang trong nudc.

Hinh anh TEM cia mau nano bac & nong
dé 2.000ppm (Hinh 8) cho thay cac hat nano
bac c6 kich thudc khoang 15 + 4nm, dap Ung
yéu cau vé kich thudc hat nano st dung lam
chat diét khuan (< 100nm).

Theo két qua phan bé kich thudc hat nano
bac néng d6 2.000ppm trong dung dich & Hinh
9, cac hat nano bac dat dugc kich thudc hat
trung binh la 19nm.

3.2. Phan ldp va dinh tén vi khudn

Vi khudn khi sulphate EPC-KK2 dugc
phan lap t& mau dau thuéc MSP10-1014.
Trén kinh hién vi quang hoc, day la cac té
bao hinh que ngan, thudéc nhém vi khuin
Gram am, boi 16i. Loai vi khudn nay ky khi bat
budc, hé hap ky khi st dung sulphate lam
chat nhan dién tr cudi cung, tao ra H_S. Sinh
trudng trén moi trudng véi co chat lactate.
Cac diéu kién sinh trudng bao gém: nhiét dé
thich hgp 1a 30 - 32°C; pH 7,5; néng d6 mudi
NacCl la 2,5g/1.

Vi khudn dugc phan loai va dinh tén bang
phuang phap gidi va phan tich trinh tu gen 16S
rRNA dua trén ngan hang gen clia thé gisi vé
phan loai.
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Hinh 9. Phdn bé kich thudc hat nano bac trong mdu dung dich AgNPs 27

AGTCAATGAACGCTGGCGGCGTGCCTAACACATGCAAGTCGTACGAGAAAGGGGCTTTCGGGCCCTGAGT
AGAGTGGCGCACGGGTGAGTAACGCGTGGGTAATCTACCCTTGGATTTGGGATAACTCTGCGAAAGTGGA
GCTAATACCGGATAGTCTGGCTTTAATTAAGAAGTCGGTAAAGGATGCCTCTGCATATGCATTCGTCCGA
GGATGAGCCCGCGTCTCATTAGCTAGTTGGTAGGGTAATGGCCTACCAAGGCAACGATGAGTAGCTGGTC
TGAGAGGATGATCAGCCACACTGGAACTGAAACACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAAT
ATTGCGCAATGGGCGAAAGCCTGACGCAGCAACGCCGTGTGAGGGATGAAGGCTTTCGGGTCGTAAACCT
CTGTCGGAAGGGAAGAACGGGCATTGGTCTAATAGGCCTTTGTTTTGACGGTACCTTTAGAGGAAGCACC
GGCTAACTCCGTGCCAGCAGCCGCGGTAATACGGAGGGTGCAAGCGTTATTCGGAATTACTGGGCGTAAA

Hinh 10. Boan trinh tu gen cia vi khudn EPC-KK2

Desulfovibrio desulfuricans AM949034.1

Bacillus megaterium EU124555.1

Azospirillium brasilense NR_117478.1

1
Desulfovibrio desulfuricansKJ459864.1

2 EPC-KK2

Desulfomicrobium baculatum KF536747.1

Desulfomicrobium baculatum AJ277895.1

Desulfomicrobium baculatum AM419440.1

Desulfobulbus elongatus NR_029305.1

Desulfobulbus elongatus X95180.1
0,1

Hinh 11. Vjtri phdn logi ctia chiing EPC-KK2 vdi cdc loai cd quan hé ho hang dua vao trinh tu gen 165 rRNA

Két quad phan tich gen (Hinh 10)
cla EPC-KK2 cho thdy cac doan gen
nhan lén dugc cé su tuong dong véi
vi khudn Desulfomicrobium baculatum
KF536747.1 (Hinh 11). TU cac két qua trén
va hinh théité bao (Hinh 12) c6thé khang
dinh EPC-KK2 thudéc nhanh Bacteria;
Proteobacteria; Deltaproteobacteria;
Desulfovibrionales; Desulfomicrobiaceae;
Desulfomicrobium baculatum.

Dic diém chung ctia nhém vi khuin
Desulfomicrobium baculatum:

- Té bao: dang rod hoac elip, 0,5 -
0,9 x 1,3 - 2,9um, dau tron, don hoac doi
(Sharak Genthner et al, 1994). Chling
Gram am va c6 cau truc thanh té bao.
Té bao di dong, thudng st dung 1 dudi.
Khéng tao bao tu.

- Méi trudng séng: séng ky khi.
M6éi truong khd hodc dung tdc nhan
kh( trong méi trudng sinh trudng. Co
thé sinh trudng nha hé hap ky khi véi
sulphate hoac sulfoxyanion lam chat
nhan dién ti cudi cling, tao H,S. Nhiét
db t6i uu 25 - 30°C.

- S dung co chat: Cac hgp chat
hitu co don gian lam chat nhan dién t
trong qua trinh hé hap sulphate gom:
lactate, pyruvate, ethanol, formate va
hydro. H6 hap sulphate véi lactate nhu
chat nhan dién ta la khéng hoan toan,
vGi sy tao thanh acetate va CO,. Co
mat enzyme hydrogenase. Té bao chua
cytochrome dang b va c. Trao d6i chat
c6 thé Ién men véi co chat hitu ca don
gidn bao gém pyruvate, malate hodc
fumarate, khong lén men véi dudng.
Khong cé nhu cau dac biét vai vitamin.

3.3. Khd nding diét khudn cia dung dich
nano bac

Theo mét sé nha khoa hoc, hién nay
c6 nhiéu ly thuyét vé co ché tac dung
diét vi khudn ctia nano bac, trong dé ly
thuyét hap thu thuyét phuc hon ca. Ban
chat clia thuyét nay la té€ bao vi khuan
bi v6 hiéu hoa do két qua cta qua trinh

9}(@%@% Dinty Whn  DRUKHI-s6 12017 51




HOA - CHE BIEN DAU KHi

tuong tac tinh dién gilra b& mat mang dién tich 4m cla té bao va
ion Ag* dugc hdp thu lén do, cac ion nay sau dé xam nhap vao bén
trong té bao vi khuan va vé hiéu hoa chung.

Cac mau nano bac tdng hgp duoc khado sat khd ning diét
khuan theo kich thudc hat. Theo cac nghién ciu dugc cong bd,
kich thuéc hat nano bac la yéu t6 quan trong anh huéng dén kha

Hinh 12. Vi khudn EPC-KK2 trén kinh hién vi quang hoc Leica DM750

nang diét khudn. Véi tiing loai ¢& hat khac
nhau, phé hoat déng ctia dung dich nano bac
trén cac nhém vi khudn rat khac nhau [5]. Nhin
chung, kich thudc hat cé hiéu qua véi cac loai
vi khuan nam trong khoang ttr 1 - 50nm. Vi vi
khuan phan lap dugc, kich thudc hat nano bac
c6 hiéu qua diét khudn ndm trong khoang 1 -
50nm. Nong dé nano bac trong dung dich c6
hiéu qua gay bat hoat cac chuing vi khuan khac
nhau clng rat khac nhau. Théng thuéng néng
dé Uc ché téi thiéu ctia nano bac 1én vi khuén
nam trong khoang 10 - 75ppm. Cac mau nano
bac dat dugc kich thuéc nano trong dung dich
téng hop dugc gébm cé: AgNPs 25, AgNPs 27,
AgNPs 31, AgNPs 34 khong c6 hién tugng két
tda dugc dua vao khao sat sa bo déi vai chung
EPC-KK2, két qué dugc thé hién ¢ Bang 1.

Bang 1 cho thdy cac mau dung dich nano
bac AgNPs 25 va AgNPs 27 c6 hiéu qua diét vi
khudn EPC-KK2 vdi kich thudc hat trung binh <
25nm.Trong khi dé, cdc mau AgNPs 31 va AgNPs
34 véi kich thudc hat trung binh > 25nm khéng
6 hiéu qua diét vi khuidn EPC-KK2.

Bding 1. inh hugng ciia kich thutc hat v néng d6 nano bac dén hiéu qud diét khudn EPC-KK2 cia cdc méu dung dich nano bac

Kichthuéc Néngdd Sélugngvi  S6luong vikhuan | Sé lugng vi khuan EPC-

TT Ky hiéumau hatnanobac nanobac khuan EPC‘- EPC-KKz sau 24 gid KK2 sau 96 gio ti€p xic ?,?'kchhulg:‘g
; trung binh trong dung KK2 ban dau tiép xtic véi dung dich véi dung dich nano bac K
(nm) dich (ppm) (tb/ml) nano bac (tb/ml) (tb/ml) EPC-KK2

1 AgNPs 25_30 21,45 30 108 nd nd 108

2 AgNPs 25_60 21,45 60 106 nd nd 106

3 AgNPs 25_100 21,45 100 106 nd nd 106

4 AgNPs 27_30 18,45 30 106 nd nd 106

5 AgNPs 27_60 18,45 60 106 nd nd 106

6  AgNPs27_100 18,45 100 10° nd nd 108

7 AgNPs 31_30 25,28 30 108 10° 10° 106

8 AgNPs 31_60 25,28 60 106 10° 10* 106

9  AgNPs31_100 25,28 100 106 106 10° 106
10  AgNPs34_30 25,38 30 106 10° 10° 106
11 AgNPs 34_60 25,38 60 108 10° 10° 108
12 AgNPs 34_100 25,38 100 106 106 10° 106

Bdng 2. Khdo sdt ndng dd diét khudn EPC-KK2 cia dung dich nano bac AgNPs 25
Néng dé nano S& lugng vi khu:fin Sé lugng Xi khudn EPC-KK2 sau Sé lugng vi khudn EPC-KK2 sau  Dadi chﬂpg
T bac (I:;pm) EPC-KK2 ban dau = 24 gio tiép xic véi AgNPs 25 96 gio tiép xiac véi AgNPs 25 vi khuan
: (tb/ml) (tb/ml) (tb/ml) Kepc.kz

1 0 106 108 10° 108

2 5 106 10° 10° 10°

3 10 10° 10° 10 108

4 15 106 10* 10° 108

5 20 106 ~10 nd 108

6 25 106 nd nd 108

7 30 10° nd nd 10°

nd: khdng phdt hién
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Bdng 3. Khdo sdt ndng dd diét khudn EPC-KK2 ciia dung dich nano bac AgNPs 27

Nong d6 Sé lugng vi khuan S6 luong vi khuan EPC-KK2 S6 lugng vi khuan EPC-KK2 Dai chiing
TT nanobac EPC-KK2bandau sau 24 gid tiép xtic véi AgNPs 27 sau 96 gi& ti€p xic véi AgNPs 27  vi khudn
(ppm) (th/ml) (tb/ml) (tb/ml) Kepckka
1 0 108 108 108 108
2 5 10° 100 10° 108
3 10 108 10* 10* 108
4 15 108 10* 10° 108
5 20 108 ~10 nd 108
6 25 108 nd nd 108
7 30 10° nd nd 108
nd: khéng phdt hién

Im- - . _ . . . - Véi kich thudc hat nano AgNPs <

25nm, dung dich nano AgNPs 25 va
nano AgNPs 27 lan lugt dugc khao
sat hiéu qud diét khuin & cac néng
dd trong khoang 0 - 30ppm. Két qua
G Bang 2 va 3 cho thay khéng phat
hién thdy EPC-KK2 sinh trudng tra lai
sau thoi gian thi nghiém véi cdc mau
nano AgNPs 25 va mau nano AgNPs
27 8ndng dd 20ppm. M6t s6 hinh anh
vi khuan kht sulphate EPC-KK2 trong
thd nghiém danh gid tac dung diét
khuén cia dung dich nano bac (Hinh
13 va 14).

Cac két qua danh gia cho thay
hiéu qua diét khuan clia cdc mau dung
dich nano bac AgNPs 27 va AgNPs 25
Hinh 13. Vi khudn khr sulphate EPC-KK2 sinh truéng tré lai trong thit nghiém hiéu qud diét khudn cia dung dich nano bac rat cao vGi néng do & 20ppm déi vGi

_-------sz
ﬁ

“-

4. Két luan

Vi khudn kh sulphate EPC-
KK2 phén lap dugc t& mau dau thé
mé Bach H6 c6 tén phan loai I3
Desulfomicrobium baculatum, dugc
st dung dé danh giad hiéu qud diét
khuén cia dung dich nano bac. Dung
dich nano bac (kich thudc hat bac
trung binh 18 - 21nm) ¢6 hiéu qua
diét khudn khi sulphate tu s6 luong
ban dau la 10° tb/ml xuéng < 10tb/ml
(99%) & nbng d6 20ppm. K&t qua cho
thay dung dich nano bac c6 hiéu qua
diét khudn khtr sulphate rat cao, mé&
ra mot hudng méi dé thir nghiém ting
dung nano bac lam chat diét khuan
trong cong nghiép dau khiViét Nam.
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Hinh 14. Vi khudin khir sulphate EPC-KK2 khéng sinh trudng trd lai trong thir nghiém hiéu qud diét khudn
ctia dung dich nano bac
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Study on testing of the antibacterial effect of silver
nanoparticles on sulfate-reducing bacteria

Summary
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In the oil and gas industry, sulfate-reducing bacteria can create hydrogen sulfide (H,S), thus decreasing the commer-
cial value of crude oil, causing metal equipment corrosion and great damages to the economic efficiency and the health
of staff working on drilling rigs. Because of their strong antibacterial and environmental friendly characteristics, silver
nanoparticles have been studied and developed by scientists in the world. This paper presents some research results on
silver nanopatrticle synthesis and antibacterial survey of sulfate-reducing bacteria desulfomicrobium baculatum isolated

from crude oil samples taken from Bach Ho field.

Key words: Silver nanoparticle, biocide, sulfate-reducing bacteria.
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