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Experiment of isolation of a sulfate reducing bacteria and
treatment of iron manganese wastewater

NIU Xiaoli, ZHENG Jian, LI Qiang, GU Hongxue
(College of Architecture Engineering, Liaoning Technical University, Fuxin 123000, China)

Abstract: A strain of sulfate reducing bacteria is separated and purified by experiment ( be named
SRBd) , and is identified to desulfobacter preliminarily. Characteristic experiment of SRBd strain to re-
move Fe’* | Mn’" in wastewater is made under different conditions of bacteria liquid dosage, pH value,
oscillation intensity and carbon sulfur. The result indicated that 37°C, 6 of pH, 100r / min of shock
strength, 2/1 of COD/S0,”" are the best reaction conditions. Under the best condition, removal rate is
88.16% .99.37% and 59.18% to SO,”” .Fe’* and Mn’" respectively. So the SRBd has the better re-

moval performance to Fe’* | Mn’*. This result can provide a certain reference for AMD treated by biolog-
ical method.

Key words: sulfate-reducing bacteria ( SRB) ; iron manganese wastewater; removal rate of Fe’* and

2
Mn~"*

Lo

U, BRERER AT LR K B T5 e 2 o — A4
BRYE ), 2 3RAR Z2 38T B T K AR K R 2
2B AR A R SRR T e Ak s et T
48 B I RR T B B2 R IR AR NS FIBRBE 1 15 3
ok, o AT C 2 e S BE o R T R S A
G R 2 7 B B B AT A R AR s G
I U W A BRI R 1L B K R R A
iR k34 JA B ( Sulfate — Reducing Bacteria, SRB) 1@
b A R £h 1Y A= P I B I, R R R R T Ky
H, S, IR 3 S 3R Mt H,S Sk B il g
UTAER , B FRER I8 JEL TR (SRB) 78 Ak v B R 1A AL

KRS BHE.2011-12-05; {EEIHHA.2011-12-22

PRK R K S5 07 TS 1RO I, BAT AR
& AL B R A 2 b PRI | AL BRSO R AR
5 (6] .

ARSI AGACAE Wi A B G B T B IRPE
K O 5, BF 9T A AR o UE s 5
B AL EOR TR — PR PERE O R A Rt g 1Y i 2%
BR, JEXH AT I, 8 i S e e il A HAE
AIPREE ARSI D 2%

2 SRByE#E5505

2.1 SRBIMkLEESE
AT T YT A AL B T R L e it v e
BORE , IR 15 d, ™A% i EOR IC AR R AR 14 It

EE&WB : FRK" KAL) 5 H (2008300) % B
PEZE RN A WEA (1989- ) , 4, WAL R, R AR 10 7 TR BRI # S TR 27 B 2 /K HEZK %l 2008 774



G2

PRIGENN , 5 - BRBRRRER I DX PRIV 23 16 B AR P 8 Bk R M K I S5 91

WA RS IR R T5 IR 8 5% (4R K5 TR 5 1533
Fe e 5 > 250 mL (HEIEIE T, PR B IR R
HOIIA 10 mL AL 0 IR BB 4 2 SPE T, 4 '
HALA A ALAS TR AR B RS A KR
BLIFIESR, K & R Z T BRI i R AR B R
fii - Bl Z 8 I 408 e .
2.2 SRBHBS5MFTEE

BC il BNav B R 2 % Wy dE 3R 3%, Kb 5 e i
B2 SOC LAt ZE R &M T G R EFE AL
KAEFHRERIEFEIL(d x h = 90 mm x 15 mm) 1
11 SN E N =85 5y S =105 O VAR e S = R Er
FEIEMAE G A B AR B4 1071 10 721077
10741077 10 " Hi BB I B 0. 2 mL 34 5] Y A 76 °F-
M bo TEITCHFMTHFRS ~4 d, EREHTH
BEURAT Je 28557 PRk SE 3 vk, BEATIA X SRB 11y
SrEsalide™ L KRR S Fe’ T e R R85 v i K
RE, NGRS, 5555 3 d AR BHARZ) 3 mm, &
AR B, B B sh ik, 22 IR gLt I 1k, A 27 46,
UL 1535 Y2 e (< 1600) TF WL 2F 3] 41 i T
SRR, WK 2, 401K /N0.2 ~0.4) pm x (1 ~

1 SRBd EEZE
(RFERE x1600)

3.2 pHXEBREMZI

Ay pH 5.0.6.0.7.0.8. 0 FIRALEE , B A%
Jni k5 mL BEYE/100 mL K BB EE R 2: 1 3 B
hy 3TCPRAASGM T EE IR AR5 45 h LR 5 i
50r/min 3537 3 d, WE K P RIAYH) SO, (Fe’™ il
Mn®" ORI, ZSBRRILIE 4, ST 4 A8, %F S0,%
[ 2 B % 43 5 Sk 80. 32% . 86. 93% . 84.15% Hil
73.41% , % B XF Fe’ ™ 19 £ [ %k 98. 61% .
98.35% .98.93% H1 99. 57% , %} Mn®* (1) 22 [ 3K Ky
57.39% 54.62% .46.30% F 48.38% . &4 1) pH
H & SRB IEH A K A A 2 BR i 4 | B 1 5G4
IR 240 SRB i & , Hifif 52 /9 pH JuF %%, pH
— e 7.0 A

SRBd % pH A= KA IR 58, 3 X T4 5 4 H
FF TP K A B — AR . ARSI 22

2 SRBd EXRK#f
(BEFRHE x1600)

3) pm, BEM FIFLIR G SR A PR I BRI 2R
FUREEATAE R o ARG SCHR [ 7 ], 2 1 bR D B AT 7
JE AR, X HAhi 5 0 SRBd.

3 SRB ACBUERVEN" ILEK R PERF5E

3.1 FEREMEITEBRRIFRN

Ay g E 0.5.1.1.5.2.2.53.3.5.4.4.5.5,
5.5.6 mL ¥ FE WA E] 100 mL 5255 %= L& K K
DAt ek 2: 1 pH (B R 7 Ry 37°C IR 2%
PR AEfER R IR P s 95 3 K, I 7K v e A 1Y)
SO,>” JFe "l Mn® " [, L BRR LI 3, 45 E
B4 %% 5 mL.5. 5 mL fi1 6 mL i, SRBd %f
SO,”" i 38 JiUfiE 1 3k B4 A0, H 2K R R 4 0ok
82.22% .83.63% Fl182.91% , JLH Xt Fe** [y %
k1 92.61% 91.65% F195.57% , %} Mn** [ 5 %
7 40.92% 38. 14% 1 39. 79% . 535 18 )% L AL
] AR BRI 19 % 4% SRB 2% SO,° (Fe’ Al Mn® "
(A FH 308 T LA A R BASE Ab B R 7K B AV B AR o Jiir LA
AR I 5 mL FR/100 mL K

——SO LM% —O-Fe" LB
—a—Mn” L B %

I 2 3 4 5 6 7
W i/ mL
B3 AREREmENERE
Al kS
ALER ) R AGERRPER LR K, H pH B4R, AR 4 A [F]
pH B % 2 B % A1 SRBd 19 A= K A% 0, ) E e pH
H6,
3.3 IRGEEMNERENZI
ANTE) R 7% 9 B X SRBd % [%: SO,°~ . Fe’* Al
Mn®* B B2 WA, 43 )3 52 R % 5 B 0,50, 100, 150
v/ min, FABZEAEAR A « BB & 100 mL K
BhN 5 mL R, AL LA 20 1 pH {H R 6 RS R
3TCIRA SR 3 d, W& B K v 3 4 1
SO,”" Fe "l Mn®* [k Ji , S B 45 SR LI 5, % WA
TR P35 5 BE X SO,° ™ 1Y 25 Bk R 43 3 oA 80. 54% |
86.93% .88.62% 1 38.94% , H I} X} Fe** [y = fr
$799.17% .98.35% .98. 85% H199. 16% , %} Mn’*
182N 53.69% 54.62% 59. 18% F145.15% .,



92

kBT 5Ok TR A R

2012 4

&Y AR TS R EE 2B N SRBd 5 5 /K i 4 fh 1T AR
4 SRB 1B J5L SO, (B, 3 SORDH B . KR
SEYSHICHE B 2 BN ) e FEHR 5 B2 R 100 1/ min
3.4 BRI EBRENZIY

BEEMRBR LA 1:1.2:1.3:1.4: 1, HAh 5%
AR : B 100 mL K RN &4 5 mL R,
pH {E R 6 JRJE N 37°CIREA SN TR %
PIE i E A 50 v/min K535 3 d, 22 2 K o 4
1 S0,%" JFe " Fll Mn® " (¥R i , 308 R BR R, 508
GELULIE 6, SEIGAE AR ) SO, By EBREH K

050, £ %

79.31% .86.93% .83.82% #1 80.97% , HL.H} X} Fe**
182K 99.24% 98.35% 91.07% #199. 12 %
Mn®* () 2 B % Hfy 46. 99% . 54. 62% . 38.03% F
51.15% o Bkl LU X R 3 30 I i A Kl 4 22 G T
BLRAE X — HU(E R E T SO,° " By 2B, 18 i vk
JETIRERA MR A DAL B p , B R 6 34 [ TR 5
FEHBE R B TE SR ARG, AR 22 SR A5 IR SE T 7E
A B R A LA K T, Gn SR e Ll s K, D)y FR
RSN T2 S S, PR R R R SR Rl 0 4
B ARSI 1 SR A A5 0 B LR AR LR 201,

—A—Fe £ % —O-S0, % Hr%  —A—Fe  ZEK

—O-50 % kx  —A—Fe £Hx
120 —®— Mn"ZERH 120  —e— Mn" % B % 1(2)3 M e Mn [
100 . n A 00— a  , a
< 100 Q o
) = %0 Ssp— o o——=
2 60 £ o0 6ot
¥ 40 # 40 &40 !/.\./'
20 20 o 20 -
53 6 7 8 0 50 100 150 ° 5 3
pHf 45 5% 98 e r/min B L
M4 RE pH pERE BS5 AEESEENERE H6 REBHMLOERE
4 % TR ings Land Reclamation Symposium. 2003 ;1240 — 1265.
i I

T KA BT 5 08 Hh A3 B A 38—k e T R
MR R I SRBd, 284 A0 45 % h L B AT P & ( Des-
ulfobacter) , SZUGZE LW, SRBA Bk B A 8 58 1Y
pH A= KGR, X Fe? ™ \Mn® " £ BR4FME 0060 R 00«
B S5 A iR EE 37°C (pH 6 R 551 100 v/ min
BB L 20 1, 7E L2 F FXF SO, (Fe?* il Mn®* [ 2%
% 245531 88.16% .99.37% F159.18% .

SE

(1] % 9, sk . R KA BB AR [T . SRR
555 T/,2005,19(1) :45 - 49.

(2] Thefi, BT/, X4, HI SRB Ab 34 5 4 Ja 1 K 1) BF

FELI]. WA 9455 ,2003,23 (1) :36 —40.

[3] Kyle M Stephens, John C Senicindiver, Jeffery G Skousen.

Characterization of natural wetland soils receiving acid mine

drainage[ C] //. 20th National Conferece — ASMR/9th bill-

[4] Kalin M. Biogeochemical and ecological consideration in
designing wetland treatment systems in post-mining land-
scapes | J]. Waste Management ,2001,21:191 - 196.

(5181 #, 2 fa. PRVES™ LK TS Qe S AL EIF5E [ T]. RETR
5¥55,2006(2) ;31 -33.

(6115 &, 5k, ik WE. BRVES" LI K Ak PRE A K H &
pisEe[J]. Bl T2 ,2005,3(3) :47 —49.

(7] D73, S 2, 5. — i B B SR MR AR 1 Tt v 14 i ik
Ik L] RSB A4, 2003,9(5) 1561 - 562.

[8] BWEE, b, 52 e, 55, — BRI bR 7K B R 6 18 It
AT 7 B U E S BTR ST [T ] A L Tl R 2727 4k
( HRBLFh) ,2011,34(3) 420 - 423.

(9] M i, B 5,70, 45 B 1L A 5 AL B
MIRAEIERILT]. A P48 ,2005,7(3) 103 — 108.

[10] Ata Akcil and Soner Koldas. Acid Mine Drainage ( AMD)

causes, treatment and case studies[ J]. Journal of Cleaner

Production, 2006,14.1139 - 1145.



