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Rice Straw and Sewage Sludge as Carbon Sources for Sulfate-Reducing Bacteria

Treating Acid Mine Drainage

SU Yu, WANG Jin, PENG Shu-chuan, YUE Zheng-bo, CHEN Tian-hu, JIN Jie
( School of Resources and Environmental Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract ;. The performance of three organic carbon sources was assessed in terms of sulfate reduction and main metal removal , by using
sewage sludge as the source of sulfate-reducing bacteria ( SRB) and adding rice straw and ethanol with equal quantity. Results

indicated that sewage sludge which contained certain amount of alkaline material could neutralize acidity of acid mine drainage (AMD)

on the first day of experiment, elevating pH value from the initial 2. 5 to around 5. 4-6. 3 and achieving suitable pH condition for SRB

growth. Sewage sludge contained fewer biodegradable organic substance, reactive mixture with single sewage sludge showed the lowest

sulfate reduction (65.9% ). When the single sewage sludge was supplemented with rice straw, SRB reducing sulfate was enhanced

(79.2% ) , because the degradation rate of rice straw was accelerated by the specific bacteria in sewage sludge, providing relatively

abundant carbon source for SRB. Control experiment with ethanol was most effective in promoting sulfate reduction (97.9% ). Metal

removal efficiency in all three reactors was as high as 99% for copper, early copper removal was mainly attributed to the adsorption

capacity of sewage sludge prior to SRB acclimation. It is feasible for using rice straw and sewage sludge as carbon sources for SRB

treating acid mine drainage at a low cost, this may have significant implication for in situ bioremediation of mine environment.
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Fig. 1  Variation of pH, sulfate, acetate and butyrate of reactive
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Fig.2 Variation of pH, sulfate, ethanol, acetate and butyrate in reactive mixture

2.3 NIRRT EEESRE ML

6 25 o BT A B A% ([ R2 A R4) v Cu®”
BBRABBK T 99% (& 3). iR 1 d W A0E
CBEBRE R R3 A RS o Cu® " ¥k B A ok Bl , oAy
EATS URHY BNE A R Cu® e I U ) G 31,7
mg/LiIREFEZE 0.1 ~0.2 mg/L. iX #}i B SRB Ui {k
BT, Cu® " (9 25 Bk £ ZIH N T35 P8 vh A AL A ik
EREXT Cu® W% AR 2. JLR R R1\R3 FI RS
% A A R R A SR U SRB IS MR A2 Cu® T . 4R
SCHR[22 T4 18 20 mg/LAY Cu®" XF SRB (1% 0 1 15
e, 06 25 S W I A 35 U8 T A A0 B ) 4 e R
317 mg/LAY Cu® " AT S LA ] SRB 35 k.
2.4 PR ZE T DOC F VFA 1784k

e AE 3 s, AR B B A TS TR Y

R1 tft DOC ¥ B W& AT 5, i R AR & #E 5 d Al
28 doril /b AT T MR AER,9 d JE R &
12 Bt 25 B0 19 3 11 30 DB T R T X ik — 2B UE S R
T B S WU W oy R A ALY AT AR S SRB ) ik
T, AFL 7 A IR A5 9 Ak 38 J R I, 0 A o e
DR A 2 v B TR & 38 it

mE 2 FE 3 PR, e 1 ~7 d L, R3 H DOC
VR B B A TR W 1 i B, X 2 B PR A S BEAR
SEA AR TR, B IN T A R s R A LA
BP9 ~21 d N, R3 2 R IR R I GE R AR, R TE
130 ) 2 Tt vt G B 8 A A, il 25 A R v B TR R 1Y)
W, A i 2 TR 1) T #E 3 R M 283 mg/ (L-d) fE &
17 mg/(L-d) (4N 2). 2 46 1938 I J £ 1R 1 M
FEULHA O S8 SRB YAk, FL G 1R £k 340 i 7 R B e



8 1] A5 T LURE RIS U8 2 B U50BT B2 38 30 It B A B R A 4 L HE oK 1861

35

(2)

3 7§<=

(=1

;¥:g:=::/'/.\l

25

Cu?/mg-L!

0 10 20 30 40
t/d

IC /D\u
O
|:|/
o
I:/:l\u/ /.\ n ]
T»—] E:H<././ \. ./
o0
S If
Q
[}
NN
/
O/M >< ©
/Qﬁi‘z T~ /A/A
gt 40—
00 10 20 30 40

E3 ERfzs$ Cu’* B DOC ks

Fig.3  Variation of copper and DOC in reactive mixtures
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