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Research on Removal Efficiency of Cd ( II )-bearing Wastewater by Sulfate-

reducing Biological Filter

WU Xuan', TAN Ke-yan®, HU Xi-jia', GU Yun', YANG Hong'

(1. Key Laboratory of Beijing for Water Quality Science and Water Environment Recovery Engineering, Beijing University of
Technology , Beijing 100124 , China; 2. National Research Center for Geoanalysis, Chinese Academy of Geological Sciences, Beijing
100037, China)

Abstract: At the temperature of 18.0-22.3°C, biological carriers were produce from pure SRB and zeolite by the embedding
immobilized method, and a sulfate-reducing biological filter filled with filter carriers was built to treat cadmium-containing wastewater.
Experimental research on removal efficiency of Cd*>*, COD and SO~ in wastewater by the biological filter was carried out after SRB
domestication. Results show that cadmium can be removed satisfactorily from wastewater using SRB by the biological filter filled with
sulfate-reducing bacteria. When the filtration rate was 0.4 m+h ™' and the cadmium concentration in wastewater was not more than 15
mg-L~", the processing efficiency was the best. In the formal running period, the removal rates of Cd**, COD and SO}~ by the
biological filter were more than 99% , 75% and 50% . The effluent Cd** concentration was less than 0. 1 mg-L ™", which could meet
the cadmium emission requirements in the wastewater quality standards for discharge to municipal sewers( CJ 343-2010). The removal
of Cd**, COD and SO;~ by biological filter mainly occurs in the top 60 cm of the filter bed during stable operation. When the filtration
rate was less than 0.6 m-h™" Cd** can be removed by the biological filter with high efficiency and stability.

Key words ; sulfate-reducing bacteria( SRB) ; Cd( II ) -bearing wastewater; biological filter; filtration rate; embedded immobilization

A R WTE AL PR T G R R KR H TR ST Y A
PRS00 P G RR R A JEUT (SRB) S B 5 A
AP G J 1) R R AR 2 —

SRBY " S H 48 14 2 Rl gk S AV R T 6 R

T UAF A TR [ T 4 J 1 e i, UL s e
PRSPV TS e T AR IR A
SEPTE AL HE AN B AR B (Cd) T5 3L 2R
PR e B T SE Al KR HE R Y

SR KN ER G KA T K K BRI )
R . K Cd R s R R HE O BE R 0.1
mg- L~ (HA Cd JE/KIEALBERT Cd Yk 5 AR
EZRZ . PR H — H T RAETTHARN Cd 2B
ik, & Cd SRR B & Wik F A VIES | &
TRk . AR | IR B W B S 8 i vk
A4 XM B Cd A — R RAUR B
FETEAD B A R . RS Y B A BRI AN I 4 ik

EFh(S0;™ ) i JE iy — 2 4. SRB BE 5 HE K iy
SO, IE A M (7)) ST SESRE T
B, 7 A v ik B A AT i R AR AL, DR L 25
B, P AR FE SRB A T 42 8 LA Jike 0
Jong ZEUSIAE by R AR 76 R W 2§ h 98 T SRB
e B A 2013-08-28; fEITHHA: 2013-11-12

EZRA. (1988 ~ ), 5B W FBF50 AL, B BB 7 17 R k5 e

P , E-mail ; wuxuan2007 @ 163. com
# JHTRIEEFR A, E-mail ; yhong@ bjut. edu. cn



4 3 FEE A B AR SR A xR B K 2 BRI IR AT 5T 1367

[

TRA BRI K o & 48 10 2585, i Cu, Zn,
Ni £ R 97% , As Hl Fe 2 5 54 51
77. 5% 1 82% . hBefii %5 ') FI H SRB A4bFH & Zn>*
JEK g SRR COD FEES 518 320 mg- L' 5
100 mg-L~"BF, A WL AT Zn®* 10 25 B R 43 591 ik )
73.8% F199. 63% . HLA FIH SRB L FRIE /K i i 4
JER BT A — R B AL BEARCR , (H X774 S I A 21
B A AEBRE R A 5. AR5 XT SRB #E47 T
AR R AT SR A e B SO Cd
IR AT AL B K B R R 3 i B AL T BT TE B I
E I U8 A AT PR AE A — A R i P & A DT X Ak 2
TRRHEAT T AT Ak, LA R B R 3k 348 5 A= 4y i b Ak 38
& Cd K B AR S AR SR

1 #BE57HE

1.1 ke & e

ARE R F T 1] 9 R S A Rt X 7 Cd®
IREAT B, IR0 B 3 HB 404l Al SR K B 2K
g3 DA AR uE | B ER 4y A 1 i AR
K1 k.

SRR BEAKER A 1 A KFEAL, FEKF N T
T il 5 R K

PRAAE Y0 ith . 9t Hhy A7 ML 38 o B, ELAR 110
mm, 53 000 mm , A JERPRIAE A 0. 8 ~ 1. 2 mm, J§)2
JE1 200 mm , A ARFE)Z KRN 5 ~ 30 mm, JEH 300
mm , TESEMB M EEAEFE 100 mm HH 2 & HURE 1, 3 15
A SRR KO 2K IS TR 1 1) 2 .

UL 15 PR 1N O Tp/ = = PR U LY Wi & ]
FI K 2 A
1.2 BTk

5 B AR Ok A Cd Y5 e 3 BOAS 8] 3 5 £ 0y

B b HER

@ ®3M<

OREUKKAE; @K ; @iidit; @RIT; GOt
WA, @BUE N ; ORISR ; @R KA
B1 KBREERE

Fig. 1 Schematic diagram of experimental equipment

B Cd V5 i) 3 S g = h AT MR 205 | 4l
b R B35 | e 2k =5 SRB 2l Bk

RIS X & R IR 1) SRB 2 B BRI AT 0
VIRAR , TR AR B VR 4 V. R FH 40 B 2 [ e A AR
Vo e 4 T A 285 ) L ELAT A T P 1) 28R SR
IR A Yy 617 SRB A 9IAL 5 35, 1 9ilikia
S5 BT A i e A AR A X Cd® T L coD A
SO MY RBRACE, B M A Wikt cd®* . coD
SO~ IUTIZARME K EoK Cd>* ¥R | g3 (V) *f
Cd** EBRAIFEI.
1.3 R FKOK R sS85

TR AR AR R A 3] 090 R A AR T Tl bl
DXBHE & Cd R K A K B B0, 76 AR U 58 v R B
N T B 77 OB, R 7K K 545 B 32 2248 br
1R,

F1 JFEkKR
Table 1 ~ Characteristics of raw water
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Fig. 2 Cadmium removal by biological filter during

first operating period
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Fig. 3 COD removal by biological filter during first operating period
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Fig. 4 S03~ removal by biological filter during first operating period
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Fig. 6 Cadmium removal by biological filter during mature period
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