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Abstract:To solve the problem that anaerobic microorganisms grows slowly and biomass is easy to lose during
microbial degradation process of sulfates-laden wastewater, a preparation method for high hydrophobic poly ( St-MTQ )
HIPE (PSMH) support beads is developed. The prepared PSMH beads are used as fillings in an up-flow fixed-bed
biofilm reactor,to immobilize sulfate reducing bacteria (SRB) , which is used to treat with sulfate-laden wastewater.The
sulfates removal efficiency over PSMH immobilized SRB is evaluated under different influent sulfates concentrations,
carbon source concentrations and COD/SO?™ ratios in the biofilm reactor.The growth of SRB adhering on PSMH beads is
characterized by scanning electron microscope ( SEM).Study results show that the average removal speed and efficiency

of sulfates in the biofilm reactor is 1. 87 mg-d™' -m™ and 94. 6% , respectively when the sulfate concentration is 3 681. 56
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and COD/SO? ratio is 2. 40.The appropriate pore structure of PSMH is suitable for SRB to grow on its surface
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BR) , Fif e Wb 250 A B2 |) 2R 77 MTQ fiE %
i, S8 2 [ Wl B e T W 3 Ak
(PDDA, Jii 43504 35%) , adamas —beta i 7] £ R
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A 1 9% 3 Postgate CH''; KH,PO, 0.5 g/L.
NH,Cl 1.0 g/L. CaCl, - 2H,0 0.06 g/L. Na,SO,
4.5 g/L. MgS0,-7H,0 0. 06 ¢/L FLER#N(80% a. q.)
6 mL/L FeSO,-7H,0 0. 004 ¢/L FLIRIMAZ 0. 1 g/L,
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SRB TR - B A VL7511 B R H K, S50 = 5 4
Yk 5 , 27 AR BT W B (SS) R 0.35 o/L, &
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K1 PSMH # &4 & r&EH

WU (4% CaCl, W) , AEEEHEFE 10 min HEIKR
AR S A B FLR o FLAE 40°C &R
FHEARHR 5 mm 5L ZHHA 1L RSB
1. 5% PDDA W, Rl iEA G, FHR 2
60°C ,fHE 10 h (FHER G, BE %G, # 8 IATE
RGP HUE b 28 K R Z BRI 4R S 4R 12 b 7 A
ZEF T 60°C Tk 2 1H F A5 2] R Y PSMH
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SN 2 I Bl o B oy P DR kT DL
IK (5 Postgate C K373 i3 — 3, | s B SO
TR A 1 000 mg/L) FEABEHA PSMH 2 1A& K
SN o, ToERAS T HERP 117. 8 mL SRB ¥, 7%
B 48 h G R AR R AE (38£1) °C, 4= [ml
WHERR, SOL BT EEFE 2 10 mg/L AR B AGHT
SERIE K . 30 d J5 , AR P i — 2 B4 (4k
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&2 AR MTQ EMASFRES #H PSMH H ik H LK
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MTQ BERBE R 8% FLESHH M:"/pm o, @/um
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IR i AR A TR
C,H,0; + 3H20ﬁ3HC00’+ 8H* + 6e” (4)
SO2™ +9.5H" + 8e” SRB 5H,S + 0.5HS™ + 4H,0 (5)
J 45 B BOE T S50 3. 3 Bin, SLEn g R
FHH,COD/SOT T VR B BU 2% 52 i) 52 o 4 Ak P24
R —IEEE RS LRSI mE s i
N HELS TRTLLE AT 1~ 3 BB, 4R R oK
COD [ 4 500 me/L 224, B A48 w7 2
SO¥ Bk EEZE 1 006. 1.1 943.7 mg/L F12 899. 1
mg/L,COD/SO; [t it ¥k B LU P AR % 4. 63 .2.36 FlI
1.57, F¥ SO i BE K 4351 4 98. 9% . 93. 5% Fll
54. 5% ,FHINL SOT #5114 1. 53 1. 56 kg/ (m*+d)
F10.99 kg/(m*-d) , Tk COD/SOT £, 56 3
BrBEf SO MR R SO2 H R 577 2 K Be
R R A - S R T R B N SR S 17
FLIR AR AT Ay H - A 4 39k 2 bk FR R AR | L o) Al
JEASEING] SRB 2EK, 565 4 BrBedtmiiEK COD it
HHE E 6 730. 1 mg/L, COD/SO% it vk J# L i
1.57 [H F+ 2= 2.40, J2 i #% SOT Wi Bk R 4 & =
93.9%; i SO HHRHEE 2 1.75 kg/(m’ - d) . 5
5.6 BrBcdedpiik SOT Bt Wk BEAE 3 500 mg/L /2
41, $27F COD Ji &k B, COD/SOY Ji & ik & L i
1. 87 T2 2. 40, BiBRABCRA i Tt

*3 BREMEEITSH

SN BB BrEs 1 B 2 BrEz 3 Wi 4 BrEz 5 KrEz 6
K¥ud 1-10 11-24 25-41 42-55 56-65 66-75
HRTP /h 15.6 27.9 38.5 35.7 43.0 44,6
SRR SOTT i/ (mg- L") 1006. 1 1943.7 2899. 1 2801.2 3554.6 3681. 6
K SOF K E/ (mg- L") 11.9 126. 6 1320.2 197.6 1356. 5 198. 4
44 80% fafi/(kgem™3-d7!) 1.59 1.67 1.81 1.89 1.98 1.98
T S05 BER#EE/ (kg-m™-d7) 1.53 1.56 0.99 1.75 1.23 1.87
T S0 ibRE/ % 98.9 93.5 54.5 93.9 62.6 94. 6
K S* TR EE/ (mg- L) 16.0 35.9 366. 5 330.4 390. 6 513.1
ik COD e/ (mg L") 4655.5 4594. 1 4554.5 6730. 1 6658.9 8854.0
SEYIHIK COD IR/ (mg- L") 1337.9 1308. 0 1277.7 1585. 5 1674.5 2338.7
S COD 1/ (kgom™-d™") 7.17 3.95 2. 84 4.53 3.71 4.76
SF-3) COD BiBR#EFR/ (kgem™ -d™") 4.78 2.83 2.04 3.46 2.78 3.50
1 COD BEER 2R/ % 66. 6 71.5 71.9 76. 4 74.9 73.6
7 COD/S0Y FiRtiEF L 4.63 2.36 1.57 2.40 1.87 2.40

1 . /K J145: 85 Bsf 1] ( Hydraulic Rectention Time, HRT)= V/Q,
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A i /d
1—iftk COD ik BF ;2—Hi K COD ik B ;3—COD bR
(b) B #3247 HF COD Ji B &% COD bk R7E 1k
K5 RE&ZATHL
255 1~ 6 By BOEUE  FE AR BEK SOT B ik _G[BBl BE»  BEs  mB4 BES BB |
FER,COD/SOY Btk BE L 2. 40 I X4 B iy 2 °
g | 18 X
SO KR ; COD/SO% it e B LA T+ 1. 57 1, ;n: | &
T U R AU SO ACRZBIKIRIMAL T E 1o =
FEFEW, COD/SOZ el vk J4 M ink 5 23 £ ik L A 52 S 9 b 2
- i} N X 2 |
FRER I RA T SEARSAEAN S SRB SE5rik g -
N . 2- Ml | I L ) L
P AF TR SO3 AR, 05770 15 20 25 30 35 40 45 50 55 60 65 70 75 .
7k SO W 3 681. 6 mg/L[ SO2 fifif I /d
1.98 kg/(m’-d) ], COD Jfi & V& i 8 854.0 mg/L I — R AR G 2—COD BT 3—BRRAUBLER %
[COD fifif 4.76 kg/(m’ -d) ] BIIE O T, I b £ 4—COD JIR 3 ;5—C0D/S03 JF Rk L I
SOT WEBRF MWL SOT HMRAEIE H A COD/SOT i K6 KE&EMNCOD/SOY FHERE AR
R LN BRI =Ko W E 6 s, 4 Jit B 2 R A
T, L K T B K 2R G O g AN 4 0] B M A " . R
KRR, L4 s pe ey O DREREEERAR
A s LIS 3 - Jlx,n/ : [5] I N e
v o SR BEIEAT 75 d I MO AT HE MY PSME

/K SOT 5 COD i ik JE , RGN SO RUR iR
o 2% B RN AR R AR E K SO BT kR
1 006. 1~3 681.6 mg/L[ SOY ifif A 1.59~1.98
ke/(m®-d) ], #E/K COD Ji & ¥k Bk 4 655.5 ~
8 854.0 mg/L(COD ffifif 2. 84~7.17 kg/(m’+d) Z
], #4535 B COD/SO% A5 i i vk JiE LU 2 i ZR 4% 7 o
BHT S0T MR,

AR BE IR anIEl 7 B, 7 R RIE SRR
7 S FLID SRS R T R T A, DL AR/INHICIR R AT
WEEE, WK T (a) Pl I, w8k
TET R FL N AR A 2 6] 5 58 42 e s , Il — )2 i 2
(A=, 45 G S I e P B P R A5, 2 A RS 7
PSMH LR MR BA RAFH DG YE, A7 (c)
HRT LA WAL A BE Bl WA B R S, R AH
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(a) SN LT (b) LN %
(BCRAEECH 3 000) (BRAEHCH 3 000)

(o) AL B HOKARECN 6 000)
B7 EERENES KRS WK

3 #ig

H4 PSMH K AL 2 AR /N IR AR Ry T 2E 2844 1 ]
T A P 1 2 IR B s, 25 8876 R AR S
T, kK SO JEREWRE N 1 006. 1~3 681.6 mg/L,
HEIK COD FREW N 4 608.5~8 854.0 mg/L A,
ANl COD/SOY Uik B L T AR AR SR P BE . 1%
TN s TE #E 7K B R 6 BT i Wk FE O 3 681.6 mg/LL,
COD/SO% M ol 2. 40 Bsf, S 349 i 7 i %
15 1.87 kg/(m’ - d) , F G R R BEBR K A 94. 6% .,
SRB fEI SOF Ji W /K F A KR R 4, HL
SRB 7E PSMH 3 [ K¢ N 34 ARG BE A= 4, J5 22 ] 4k
LRSI /KT SO BT vk BE N R G0 A At iR 4k
S AR 2 Tl o FH K

S 3k
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