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Abstract: Butanol octanol wastewater (BOW ) is a new type of coal chemical wastewater that contains high concentrations
of toxic organic pollutants that are difficult to degrade and pose a risk to human health and the ecological environment.
Physical and chemical methods such as extraction, incineration and air-catalytic oxidation can be used for the treatment
of butanol octanol wastewater, but the cost is high and the process is complicated. Anaerobic digestion is one of the green
and efficient treatment technologies for wastewater, however, the traditional anaerobic process is susceptible to toxic
pollutants, high salt and other factors. The start-up, salt shock and recovery processes, changes in microbial community
of anaerobic granular activated carbon baffled reactor (GAC-ABR) for butanol octanol wastewater treatment under high
salt conditions were explored. The results showed that the GAC-ABR process improved methane production and mitigates
acidification in the anaerobic treatment of butanol octanol wastewater compared to ABR. In GAC-ABR,, the acetoclastic
methanogenic activity of sludge was increased by 1.94-2.27 times and the electron transport system activity of sludge
was increased by 13.1%-16.4%. Microbial community structure analysis showed that the electroactive syntrophic
microorganisms Syntrophomonas and Methanosarcina enriched in GAC-ABR process were the key to improving the
treatment of butanol octanol wastewater. Among them, Syntrophomonas showed better salt tolerance, while

Methanosarcina was less tolerant than Methanosphaera and Methanobacteria.
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Table 1  The main organic compounds in BOW

% AR /min i AF X U T AR %
1 10.69 3— BTl 7.83
2 10.95 3-PEE 10.52
3 12.38 3,5-ZHE-3-O 0.84
4 15.26 -2 He—1-C () 71.27
5 17.47 2,4- T H -3 2.89
6 17.56 2-H 3L -3 B fifi 6.65
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Fig. 1  Anaerobic baffled reactor
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Table 2 Operation parameter of RO and R1 in different stages
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ot ™= ok /

L N /\} Z ez 2%
BB 3t (P PRSHD conkmpge W Em
R 1782.4£150.6 95.9+1.3 84.8+4.8
551 K—410 2000 0
BIR—H 10K RO — 75.4+3.8 —
R1 1907.6+171.9 93.1+1.0 86.3+3.3
s 511 K—%36 2000 0
BUR—36K RO — 90.5+1.5 —
A . R1 4527.6:314.6 91.9+1.0 912432
537 K—45 68 4000 0
BITR—H 68K RO 4177.5+358.8 91.151.2 84.7+3.8
R1 4185.8+329.8 88.5+1.8 85.43.8
5569 K—1 82 4000 10
o HOOR—M 82K RO 4051.2+373.1 87.9+1.8 83.0+2.9
: . . R1 — — 70.1+3.9
5583 K—14 92 4000 20
BEBR—IB2K RO — — 741532
N - R1 2765.32398.5 67.546.9 823:2.6
s3 503 K—4 116 K 4000 0 * * *
RO 1 355.8+203.4 49.8+5.8 54.7+4.6
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Fig. 2 The performance of RO and R1 in different stages

NaClJ5 RO Fl R1 9 &b B AL BB B T K 52 . Wi &l 2(a)
Fin K52 24 dJ5 L R1 9 COD EBRFGKF] 77.2% , 1M
ROAY K 53.8% . H:fa] R1 A1 RO (F- 34 B Be 5% 1k R 4y
B M (82.342.6)% . (54.7+4.6)% . MIE 2(b) Al LI FH
L TR BE IR , LRI IR R . |-
Jot BRI b = B AT O AR R B S 7 TR e B B A R
SR AH R MR & F2 BH P F RO K 24 d
J& o R1 T £ R Tt v B % % 485.95 mg/L, RO W

983.10 mg/L, R1 HJ VFA [ fi# 3 R I 4, X 5 B.
CHOWDHURY %5 iy 0 57 138 — 2.

Zi b AT HE U BOW 1 B ff B% 42 b T R K 8 o
BOW 1 ) B2 28 W Il e i Ak S T 2, 4R )5l i B
b ML ] B i Ry 20 BR AN CO,, B Jm B 72 B e T A o
GAC [ 78 I fE 9% 2 3% B4 5 ABR A9 77 F B 80K DL B
R AR Ak F G i 1 52 1k L ZE B0V AR BB 1 GAC T fig
AR TN A 8 B P R
22 AEMESRERMLEFRREETL

ANTE B BE RO RN R B35 U6 ™= HE Joe 1 1 0 HE J
R AN 3 FTR .

500 1100
R

400 | + 180
~ 1T 7T
. X
< 300 - W VELIR 160 5
E L g +1 5
E — Wik &
2200 - 40 &
b= B
wn

100 | 20

0 0

R1(ST) RO(ST) R1(S2) RO(S2) R1(S3) RO(S3)
B3 ARMEROFMRIFGR”FREEMPRECETH

Fig. 3 Methanogenic activities and methane conversion rate of
sludge of RO and R1 in different stages
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methanogenic activities
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Fig. 5 INT-ETS activity of sludge of RO and R1 in different stages
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Fig. 6 Analysis of microbial community
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By B AR X GAC-ABR T. 2Pk fig #2714 5G4
F 35 T BAFEA K Shannon . Chaol F178 55 .

®3 FEABMBROMRIMMENBHESHEMERE
Table 3 Diversity and richness of microbial community
of RO and R1 in different stages
_— EllE] __ AL
Shannon Chao 1 7 %)% Shannon Chao 1
R1S1 3.60 450.53 0.99 1.89 35.50 0.99
ROS1 3.84 445.11 0.99 2.11 45.00 0.99
R1S2 3.78 637.02 0.99 1.82 23.00 0.99
ROS2 4.32 593.25 0.99 2.02 22.00 0.99
R1S3 3.68 486.52 0.99 1.75 15.00 0.99
ROS3 4.02 449.34  0.99 1.59 15.00 0.99
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R 3T LLE 1, R1 Y40 E £ 814 (Shannon 3.60 .
3.78 #13.68) ZAK T RO(3.84 ,4.32 fil 4.02) , F & J&
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