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Table 1 Characteristics of three kinds of animal manure mixed sludge and molasses alcohol wastewater

A W A 2 A e L sy 1 iR B
a0 bH ff peagiid fftﬂcfr{uim *’r&ﬁﬂuﬁlﬂiﬁ Bk (mg - L)
Group pH value ge L) (mg = L) SO? (mg-L™H
SCOD (g+ LY VFAs (mg+ L™Y) SYa Amg T L
SMS 7.17+0.14 3.1%0.8 1816.7+189.7 266. 7+ 28. 3
CMS 7.20+0.18 3.440.1 1163.9+106. 4 273.3+11.5
BMS 7.20£0. 23 2.340.1 406.9%19.5 240. 0 = 20. 0
MAW 4.50£0.11 150.7+1.2 33175.3+1301.7 14 933. 0+ 305.5
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1:Influent or effluent pores;2:Syringe;3:Gas outlet;

4.Gas collecting bag;5:Constant temperature water bath
Bl SemsesmE il

Fig.1 Schematic diagram of experimental device
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Fig. 2 Changes of SCOD removal rate in each reactor

during anaerobic digestion
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(57.6%0.4)%.(59.3+£0.5)%.(58.0+£0. 1) %, ¢
OLR M 6.0 geeop * L1 o d P rBE.CMS 411y CH,

PR W B 2 T SMS 401 BMS 44 (P <<0. 05) , 43

F2 CH, KRRk

Table 2 Changes in CH, volume ratio

S 5. 9% M 4.5% , 5 SCOD 25 B4 2 04 %R A %)
N, IR 3Y, BE 2 B R kTR BE A B, CH, AR R 1
ZEHTREAR A L T H AR B4, CMS A & .

CH, BB & (%)

] K B M 55 18 CH, volume ratio (%)
Stage Phase conditions
SMS CMS BMS
Adaptive stage OLR=1.5geop * L7+ d™! 50.2£0.9 44.140.4 44.9%+2.4
T OLR=1.5ggp * L7 ed™! 47.8+8.5 49.6+1.5 53.7+0.7
OLR=2.0geop * L7 e d™? 50.6+1.4 50.9+1.2 51.4%0.9
OLR=3.0 geeop * L7+ d™! 54.1%0.1 54.0%2.6 52.5+0.8
OLR=4.0 ggop * L7 e d™! 57.6%0.4 59.3%0.5 58.0£0.7
OLR=5.0 geop * L7+ d™! 42.7+0.7 45.0%0.5 43.8+0.4
OLR=6.0 geeop * L7+ d™! 48.1%0.4 54,0%0.7 * 49.5+4.4
OLR=7.0 ggop * L7 " e d™! 41.5+0.1 42.5+1.4 41.2+1.9
OLR=8.0 ggop + L™+ d™! 47.3+3.5 49.9+3.1 49.5+ 4.4
Il SO =4.0g- L7} 39.8+0.3 41.6£0.4 37.7+0.6
SO% =5.0g-L7" 38.0%0.8 39.9%0.2 36.5+1.6
S04 =6.0g+L7" 36.5+0.4 38.4%0.6 35.3+1.2

% indicates P<C0. 05 compared with other two groups at the same stage

2.5 WMEUEEDSTH
2.5.1 #HAEH S A

240 TR AT 20 RO A W AR 2 R RS R Ak 3 P
N JGIRTRAE A B L 2 AR T A K P L AE T

R3 OTUNEI - ZHMEIEH
Table 3 Number of OTU and a-diversity index

OLR 4 8.0 gscop *

L'ed ' BrB.SMS4 OTU

/N8, Shannon F8 401 Simpson 8403 K T BMS 24
1 CMS 4, R AR LA T e 2 B 5
HEE . BEE N AT, A4 2 B R i AR

“HT# Bacteria

WY Archaea

i 44 iy B 2 A FE
Stage Phase conditions Sample

Shannon 35 %%

Simpson 1§ g

Shannon 35§ %%

Simpson 1§ g

OTU " Shannon index  Simpson index  ©TU  Shannon index  Simpson index

I  OLR=8.0ggep+L '-d ' SMS3 690 5. 06 0.901 3 56 2.21 0.682 1
CMS3 565 4.21 0.839 4 46 1.66 0.586 9

BMS3 617 4.73 0.897 2 44 1.49 0.558 9

Il SO; =4.0g+- L7} SMS4 620 4.82 0.929 6 46 1.42 0.519 1
CMs4 601 4.72 0.910 0 46 1.15 0.428 5

BMS4 590 4.83 0.928 9 46 1.32 0.529 9

S04 =5.0g+ L7! SMS5 612 4.79 0.927 2 45 1.36 0.555 1

CMS5 528 4.44 0.908 0 47 1.23 0.513 8

BMS5 593 4.85 0.933 5 46 1.29 0.535 1

S04 =6.0g+ L7" SMS6 584 4.75 0.926 4 41 1.50 0.593 1

CMS6 605 4.78 0.927 2 55 1.58 0.567 1

BMS6 577 4.74 0.930 1 50 1.28 0.518 2
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AN BMS6 2 e K AH X 2 B2 R 23 51 1K #) 11,706
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& AL TR FRE K by 40 B 09 AH X = 52
K6 fraw, TEITKF L. B 1] (Euryarchaeota)
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Effect of Different Manure on Anaerobic Digestion Sludge of
Molasses Alcohol Wastewater

QIN Ya,CHENG Zhuyu, WANG Zihao.JIANG Qiong,SHEN Peihong ™"

(State Key Laboratory for Conservation and Utilization of Subtropical Agro-bioresources,College of Life Science and Technology,

Guangxi University, Nanning , Guangxi,530005, China)

Abstract ; To study the anaerobic digestion effect and stress resistance of domesticated sludge from animal ma-
nure on molasses alcohol wastewater (MAW ), three kinds of sludge domesticated from swine manure
(SMS) , chicken manure (CMS) and cow manure (BMS) were used as inoculums for anaerobic digestion. The
anaerobic digestion was carried out at a constant temperature of 37°C under the conditions of high Organic
Loading Rate (OLR) and high sulfate concentration. The Soluble Chemical Oxygen Demand (SCOD) and

sulfate concentration in the wastewater were determined by the modified potassium dichromate method and



B, EEW, EFR, B, RIM5A. FEEEXEEEREEKRKSEHLSREGEZE

barium chloride turbidity method, respectively,and the sludge community structure was determined by 16S
rRNA sequencing technology. The results showed that the three groups of sludge had good digestion effect on
MAW. When the OLR was 6.0 geop * L™" »d ~',the removal rate of SCOD reached the highest,SMS,CMS
and BMS were (64.6+0.2)%,(68.1%0.3)% and (65.2*1.4)% ,respectively. The CMS group was about
3.5% and 2.9% higher than the SMS group and the BMS group,respectively. Under high sulfate concentra-
tion,the SCOD removal rate and the volume proportion of methane in biogas of the three groups sludge were
greatly affected and showed a downward trend. Among them,the CMS group was relatively less affected. The
dominant populations in the community structure of sludge microorganisms were approximately the same in
all groups. Christensenellaceae with hydrolytic or acid-producing functions and Methanosaetaceae with an ace-
tic acid-producing methanogenic bacterium were enriched in the CMS group,indicating that the change in the
abundance of specific bacteria may be the reason of the difference in sludge resistance. A comprehensive eval-
uation of the anaerobic performance of the reactors at each stage showed that the acclimation sludge from
chicken manure has better digestion effect in the treatment of MAW.,

Key words: molasses alcohol wastewater;sludge;sulfate;stress resistance;anaerobic digestion
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