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Release law of sugarcane slag carbon source and orthogonal testing of sulfate—reducing bacteria

DI Jun—zhen, LI Tuo—da, ZHAO Wei

(College of Civil Engineering , Liaoning Technical University, Fuxin 123000, China)

Abstract: Aiming at the problems of high cost and easy release of secondary pollution during the use of traditional organic carbon sources,
single factor experiments and orthogonal experiments were performed to study the release law of the carbon source and the optimal condi-
tion of sulfate—reducing bacteria(SRB) using bagasse. The single factor experiments were carried out at different pH values, with different
bagasse particle sizes, and with different bagasse dosages. The orthogonal experiments were carried out with different SRB dosages, differ-
ent bagasse particle sizes, and different bagasse dosages. The results of the single factor experiments showed that the hydrolysis rates of cel-
lulose and glucose in bagasse were slower when the wastewater pH value was 7 and the particle size and dosage of bagasse were 60 mesh
and 3.5 g+ 100 mL™', respectively, which would be beneficial to the continuous accumulation of reducing sugar. The results of the orthogonal
experiments showed that the removal effect of SO’ was the best and the hydrolysis rate of reducing sugar was the lowest when the SRB dos-
age was 71.2 mg+ 100 mL™" and the particle size and dosage of bagasse were 100 mesh and 4.5 g+ 100 mL™, respectively, which was deter-
mined as the best combination of orthogonal experimental conditions. Under the best combination conditions, the removal rate of SO% and
release amount of reducing sugar in the solution were still 75.23% and 64.03 mg- g™, respectively, and the oxidation—reduction potential
(ORP) was =224 mV, after the bagasse was continuously supplied as a carbon source for 96 hours.

Keywords : bagasse; sulfate-reducing bacteria; reducing sugar; carbon source
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Table 1 Lo(3?) orthogonal test factor level table

A:SRBEME/ B HES AR, CoHREEB =/

K-

mg H g
1 35.6 32 2.5
2 71.2 60 3.5
3 106.8 100 4.5
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Table 2 Results and analysis of Ls(3*) orthogonal test

2 A:SRBEf/mg  B:H e RAR/H C: H e /g SO% L BRHRI% K % fmg - g ! pH
1 35.6 32 25 34.12 0.184 6.66
2 35.6 60 35 50.63 0.174 6.15
3 35.6 100 45 74.03 0.172 533
4 71.2 32 35 46.1 0.170 7.26
5 71.2 60 45 51.36 0.164 6.47
6 71.2 100 25 63.51 0.158 6.16
7 106.8 32 45 51.35 0.173 7.20
8 106.8 60 25 36.67 0.169 7.42
9 106.8 100 35 68.77 0.172 6.95
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Figure 1 The change rule of various indexes of bagasse under the initial pH condition
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Figure 2 Changes in various indexes of different particle size bagasse
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Figure 3 The variation of various indexes of different dosages of bagasse

—& 3#5¢

1#~5#K Z o 38 JE B8 AT COD Bl 1= 43 71 4 25.97 .
25.21.19.1.23.19.15.2 mg- g 1 107,356,582 .723 .
771 mg- L™, [ 3(c) & 12~96 h H HE i b JFOBE /K fif ik
FIG HL, W~5#K R 8 s K i s 285 HA
B E 435128 -0.018 .-0.008 . ~0.009 . ~0.003 . ~0.004,
HrpRER |k EBERE T T 0, 1 JRORH /K A 18 S5 ok /N i 3
/N B HAE 12~96 h Y ELAG 38 m B IR HE . . A
BI3(d) AT UL, 78 1#~5#01 i pH A T SRF T 5 1 d s
1#~5#K 211 pH A BT TR

ANTA)H BB B0 A R b, TR 2 4 2K i
A S TR P () B 788 2 Mt A7 A KR RN L 7 48R
F o, HAR R K il R A BLRPR | kA 5 HoAth
e e O ik @ Sl S L e et K]
BEAIFLR S RIS ) B H e v K A i b pH A8 1k
AL, 1A R W2 1 d )5 pHTE 5~6 Z 81 3, 24~
SHAZR S 1 dJ pHTE 4~5 Z [0 9% 50, 360 H RE %
T B A A A WK A R R 2 W VR H RS g
%, AH)F )5 8235 A SRB A A KA. R, i
I 100 mL /K0 3.5 ¢ H R UEA T J5 221E 28 15
2.2 SRB A HEE ABRIER A KFEEELZIRE

1200 (1,)cop
1100 |

1000
900
800F f
700
600 [
500 (34

COD/mg- L™

10 20 30 40 50 60 70 80 90 100

- 4#Tg —~+ 5#9¢g



1156

URIEIRCX iy F38EF5H

2.2.1 IEAZRES SO% L BBOER 45 -4 #r

IEAZ IR SO% KPR FEME AP R 3, HFE3IM
25 RATHN, 34 X SO% KBRS M A/ Hy - B>
C>A. MR K/ E SOT L BR B MR AR R
45 A2B3C3,

2.2.2 IEAZ I JFUME K i 2 45 S By

TE S IR0 I SR K fif BRI 22 50 B LR 4. W
FE AN ZE R AT, 3R 20T 38 U K fige 19 23R 52 0 K
I 4 - ASB>C o AR 3B /NG 30 SR 7K At ik
RFAER Z 4 A A2B3C3,

223 IEACIRE pH A5 R

IEAZ S pH AR kAl 22 0 BT W26 5. ik 5 2=
RAJHL, 3/ R X pH AR {05 0 K/ NI Sy : ASB>C
R 4l 359 (H K /N A a2 T pH M BB R 4L & o
A3BI1C2,

Zr Tk, AR S 2 G 43 ) D A2B3C3
A2B3C3.A3B1C2, % JE 5] SO% 2= Rk - K 18 J5 4 /K
i T AR S5 ] 1T, 5k B IE 32 4 A A2B3C3 #E47 5 2Lk
5, B 100 mL 9 % 7K o SRB & 4 71.2 mg, H#E
R 100 H, H RSB ANE 4.5 ¢
2.3 SRBF AHEEARIER £ KA EFEGE

[l 4 J& SRB DL H JE s Ry ik Y5 I SRB X SO% 1Y 25
B | H R A SRR BRI SRB A= K ORP AR fL K1
At IR I I SOY U N 1240 mg- L' Hi & 4 AT A1,
R K b A SRR R S TR R R,
T A= T 48 A 2 0 K A ol e o A P R R
AL R N BRI | TR DN R S5 ) 5 S SRB XA
JEER AR, S BUS I FOR R R A T RIS, i
LA BRI 64.03 mg-g ' T H RER X SOY
A PR 7 B A D, T80 SO% 25 s S5 sk 448 K, (EL L i
2T Yk 2 WK AR SN, 5 SO% RO LA > v, il
1E 24 h I} SO% ZBR Z8 /N B2 T B, (B2 Bl & SRB X}
TR FREE A3 N, AR AT PR 3 5, I 46 AR
SO%,SO% K B R & Wi K, I & SO% LR E N
75.23%. ORPZ#i FFE, 2 ORP H-224 mV, iH]
FERIS S5 I, H R L RE hy SRB R4 70 A2 Ak U

R3 SOTEBRMRENS (%)

Table 3 SO% removal effect visual analysis (%)

2 A:SRBHONGE  B:HREMORAR  Co RSO

¥ifE 1 52.927 43.857 44767
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Table 4 Visual analysis of hydrolysis rate of
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¥iE 1 0.177 0.175 0.170
¥iE2 0.164 0.169 0.172
¥i(E3 0.171 0.167 0.169
2 (R) 0.013 0.008 0.003
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Table 5 pH visual analysis
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Figure 4 SRB growth activity under carbon source of bagasse
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