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Study of Inactivating Sulfate Reducing Bacteria with Zero-valent Iron

Nanoparticles
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Abstract: This research investigates the ability and effect of nanoscale zero-valent iron (NZVI) particles in inactivating sulfate-
reducing bacteria; and conjectures the mechanism through observing transformation of SRB and NZVI. According to the research
results, when adding 0, 1, 2, 5, and 10 mg/mL NZVI to the injection water, the inactivating rate of SRB would be 0, 75.6% ,
90.0% , 99.9% and 99.9% . The dyeing and ESEM results show that NZVI adsorbs closely to the SRB cell when inactivating SRB,
and it is oxidated on the surface of the bacteria cells. 5 mg/mL NZVI kills SRB greatly and the inhibition may mainly through coating
the cells, inhibiting cell proliferation, rather than destroying the cellular structure.
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Table 2 Killing rates of NZVI under different concentrations
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Fig.1 Curve of killing rate and NZVI concentration
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Fig.3  Results of Gram straining

M5 ESEM 4 i it 88 45 BRI, J5UAS £ 49 1
BEMI L AE AL RS A S A B SRB 41 i [ 1A

4(b) I, ARG BN S U, 40 3R TR A BUIR
WOZELE 4 (c) ], 8 — 0 JOK AL B84 BomT DU &



10 44 & A - T Bk A K R X AR R 8 3 J5 TR R AR KA T R 3043

2 SRB 4 J J4 Hl 1K) 2R D fHAR P s [ 1] 4 (d) .
[ I 0] i NZVI AL - i B I v [ 4 (a) ], T
LAWL ¢ 21 SRB 41 Jig J4 [l ¥ £ 1R 59 NZVT S A0 BHIR
PR AETE A I A AR O AU, iy ot vy DA HE
i, SRB 4 i J4 [l (1% 23R 4 4 th NZVI AL 7 2 1
JRRD, FE N %2 S SO0 L A A SR AR TR O HOR R
¥ S R

HT B B g5 2Ry DUACIL, i3 SRB 41 g 19 B 1%
A LA T B K DA B S 1 e K A5 45 1, A0 B AT AR 5t
(¥ W B 8 0, 5 3l B[R0 7K N 21 NZVI 8 ik i LA

Ja ,SRB 4 il g 5 NZVI kL s 4 A6 B0RE A 2
BEAE R, 8 1 L 4 v A M D vt IR RORE ), 9F i A
S AR R, A A B AR AR R A DORE AL AE
Jones %5 BT AT R ILAE Fet T B Fe' bR
MR AR ARG (A7 75 (A, ferrooxidans 55)
PO — L1, O = S B IR B A 1 B
TEATE I, S W 45 5, SRB. 21 i J& [ B K (¥
R LS, AT g e BT NZVE &l i 5l B [e) v
KR e, NZVI ORI 38 4 SRB 41 I W B, O 72 3L
R AL, A2 1K FeO (OH) 205 (4 B AR W) it

——10.0pm—
EML PKU

(b) JUfkAE

K4 ESEM #1fii g5 R A
Fig.4 Results of EMES

NZVI Ak 7 ) 2 75 SRB 40 i J4 i, O 3 A
21 M R, AT BE K R A - D il T NZVIE 5 SRB 4
PR B B 8, LS AR T B R B IR 7 ) S A A T
PR R i, 3 R R, S B3040 BE T Kang
AU TUTIE WD R P B A K R i s R B AR
9 PR B0 BT, O IE B 0 0K A L 0 TR ) R A A
X AN L R L AT B M B T Arisa 25T 4
DL B2 B A0 KA AEAS TR 1) 22 o AR R R B R B AR
SR PR 3% TR AR, JF 00 S 040 v SE TSR] RE AL H T 4
B 52 40 3 J ). 55 B AR e AR S AT AL A

NZVT () 38 J5 7F Fi S 25 40 11 4 i B b o 480 4 38 Ji
R R AR A, S E S A 54 5 M B SR S 4R
ONSRERER =2 I SR S B U NN E AR (LI 2
W 48 L7 i 3 5D, e R M AE T BSRB 4h i
NZVT 540 7= 4 6 B, A 240 e 5% 1) 308 375 A% 2, 3 31
T v A I B 2R A T B A0 A TR 2, AT
U055 0 B 5

76 LA 38 1 B L T e A b BT 2 ol S 8
2 B 40 L BB T AR ASHIT A, R AR T T 40 B R 40
15530 37 1 5 5% 0 AN [ £ J5B 4 S0RT I 4 K R LA



3044 wo

#

4 32 %

SRy I N 45 R J IR B O DTV HEAT & I S G
O, 85 R 2R 3 MR R K SRB 41 i ¥ K 8 & W iE
G B €, Ui WY 2 o A0 D 45 A O R S A RO . 1K A &5
UL, BRIV I T Bah R R TR A N AR R
TN AEAE BE WS G B (Y SRB 41 i, (1 AN RE 1 2 Al
Mo LR BET.

AR B E R 4(c) M (d) ] RS
e I8 45 A J, SRB R 4 it J5) 45 NZVT i) Ak 7 4)
ES SO W Lk A N/ D N A P e P
Ah ety BE 23 Bk & Iy i Skt L 4 4 i, T A
et Jx N JCVEIEAT. XS BT G b R A R
AN E ML, NZVI XS SRB 41 Ji fr) 410 8 A0 A 45 ] AL
34 75 2t BT

3 4w

(1) a6 NZVI % SRB [ 4% K 8 & 1y i 51,
DA R0 5 22 [Pt | & W R G € R0 1) 59 B 855 9 4
HL B8 41 41 45 L0 20 A, o) DU FE AR A 50 45 R 4 1
T ,NZVI X} SRB ) 5% KA H AL 5 mg/mL 7| & I ik
B K, A KRB 100% . 117 76 Tt % KK E
SRB 5 NZVI (IR & 7K & I 18 & 7 b3 W ik 2 1
DUGE T, AN AF AL AT B4 5 (1 SRB 41 i, {2 NZVI %}
SRB 41 i i 7 1 Ji 2808 A7 B¢ BF 5.
(2) Jh g5 AW 5T 45 B DA KT U [|) S 5, NZVI
AT RLAE Sy — A R HL B (0 KB AR, Oy Ak B 2 K B
S g/ SRB O 45 18 65 A it 1 — AR i m R . W)
IS PR TGS N 7 A0 ) B B A M AN i B IR
e, Hol T = W) R0RL /] | e 1R 25 S b gl T A= 4 DA %
LA R W B A A5 3 B TS LR R A (R
T NZVI TR 5 o AR 25 7 i Ak, HOR BB AR 7= T
SN, R NZVT A 3% (% F) AT 75 22 88 — 0 it
7.
2% R
1] TR, REL, e, . R R T 1 4 T R L
SR PE S [ )], Ak FR R 2 2 i, 2008, 27 (2) : 608-
611.
[2] S04, REKE. A5 HEMEDEARIM]. Jb5. o H b
UK 2 AL, 2003.
(3] WOR, 8k, W0, S5, 58 R Rk 40 K Bk 16 61 4 2% 6 %

[10]

[11]

[12]

[13]

[14]

[15]

[16]

R Cr( VD) M 2 BRPERE[ ], 8 25 2 % A 2 2% 4, 2009,
30(4): 796-799.

Lowry G V, Johnson K M. Congener-specific dechlorination of
dissolved PCBs by microscale and nanoscale zerovalent iron in a
water/methanol solution [ J |]. Environmental Science and
Technology, 2004, 38(19) : 5208-5216.

Wang C B, Zhang W X. Synthesizing nanoscale iron particles for
rapid and complete dechlorination TCE and PCBs [ ] ].
Environmental Science and Technology, 1997, 31(7): 2154-
2156.

Liao C J, Chung T L, Chen W L, et al. Treatment of
pentachlorophenol-contaminated soil using nanoscale zerovalent
iron with hydrogen peroxide [J]. Journal of Molecular Catalysis
A: Chemical, 2007, 265(1-2) . 189-194.

Ponder S M, Darab J G, Malloukt E. Remediation of Cr ( VI)
and Pb ( Il ) aqueous solutions using supported nanoscale
zerovalent iron [ J]. Environmental Science and Technology,
2000, 34(12): 2564-2569.

Ponder S M, Darab J G, Bucher J, et al. Surface chemistry and
electrochemistry of supported zerovalent iron nanoparticales in the
remediation of aqueous metal contaminants [ J]. Chemistry of
Materials, 2001, 13(2) . 479-486.

Youwen Y, Chiu Y. Removal and inactivation of waterborne
viruses using zerovalent iron [ J]. Environmental Science and
Technology, 2005, 39(23) : 9263-9269.

Sun Y P, Li X Q, Zhang W X, et al. Characterization of
zerovalent iron nanoparticales [ J]. Advances in Colloid and
Interface Science, 2006, 120(1-3) : 47-56.

GB/T 14643.5-1993. T MVAIG PR A 21 7K b 6 12 &5 38 J5 41 & 1)
W5, MPN :[S].

Diao M H, Yao M S. Use of zero-valent iron nanoparticales in
inactivating microbes [ J]. Water Research, 2009, 43 (20):
5243-5251.

Jones B, Renaut R W. Selective mineralization of microbes in
Fe-rich precipitates ( jarosite, hydrous ferric oxides) from acid
hot springs in the Waiotapu geothermal area, North Island. New
Zealand [J]. Sedimentary Geology, 2007, 194(1-2): 77-98.
Kang S, Pinault M, Pfefferle L D, et al. Single-walled carbon
nanotubes exhibit strong antimicrobial activity [ J]. Langmuir,
2007, 23(17) : 8670-8673.

Arias L R, Yang L J. Inactivation of bacterial pathogens by
carbon nanotubes in suspensions [ J]. Langmuir, 2009, 25(5) :
3003-3012.

X, o, I AW, AR BUR S S A A S ST].
A S 2 B 2% 4k ,2009, 4(2) ¢ 127-131.





