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Research progress and mechanism analysis of anaerobic treatment

technology for coal gasification wastewater
ZHU Hao , LI Shuangtao, LIU Hanfei, HUANG Yiping, HUANG Jingjing, NI Songho
(China Construction Industrial & Energy Engineering Group Co., Ltd., Nanjing 210000, China )

Abstract: Coal gasification wastewater is characterized by high pollutant content, high toxicity and strong inhibi-
tion, which is more difficult to degrade in the natural environment and can cause great impact on ecological environ-
ment and human health if not treated properly. The disposal of coal gasification wastewater has become the main
bottleneck of green and safe production in coal chemical enterprises. Anaerobic biotechnology has many advantages
of high organic load, low energy consumption and resource recovery, and shows good application prospects in coal
gasification wastewater treatment. Based on the source and water quality of coal gasification wastewater, the main
anaerobic biological technologies used to treat coal gasification wastewater, such as traditional anaerobic digestion,
up-flow anaerobic sludge blanket, anaerobic biofilter, expanded granular sludge bed and anaerobic fluidized bed,
were analyzed. The typical water quality indexes such as total phenol and removal rates of characteristic pollutants
in each biological treatment system were summarized. In addition, phenolic compounds, nitrogenous heterocyclic
compounds and polycyclic aromatic hydrocarbons in coal gasification wastewater were used as characteristic pollut-
ants, and their transformation pathways and microbial degradation mechanisms in anaerobic habitats were elabo-
rated. Finally, the anaerobic treatment of coal gasification wastewater was prospected in terms of parameter optimi-
zation of anaerobic reactor(e.g., hydraulic retention time, reflux ratio) , multivariate analysis of anaerobic transfor-
mation pathways, and exogenous anaerobic enhancement mechanisms (e.g., direct interspecies electron transfer).
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Fig. 1 Typical process flow of coal gasification wastewater treatment
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Table 1  Typical wastewater quality from coal gasification pro-

duction
5 W%ﬁ%r :rﬂ—jz{l%g ?IT'*T%[J:]
BGL 4 Ay A
COD/(mg-17") 3500~4 500  2000~3000  6995~8 425
BOD,/(mg-L™") 800~1 000 600~800 3 715~4 496
S/ (mg- L") 650~750 400~700 929~1 280
HER T/ (mg-L7") 300~450 50~150 —
HAA/(mg-L") 100~250 100~150 266~439
pH 6.0~7.5 6.5~7.5 7.34~7.82

H 2 1AW, BGL Y 7 4= (1% 7K COD 7E 3 500~
4 500 mg/L, B-AFp AR K COD A] 73k 8 425 mg/L,
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COD JE 7K , R R AU A i ML A AR A7 b B AT
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Table 2 Application of different anaerobic technologies in coal gasification wastewater treatment
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FSER e vk 100,100 VRS B R FE 100 /L (13)
=N 85 Ak 7K F7 45 B4 IsF1E] (HRT) 4 48 h, %% 33 7 80 r/min (14)
COD B} 40.7.35.2  FEEILARIGER] TS Y 25 B, E I B b ol X 0 2 1k £ 0 B A fige P R R R A R (15)
UASE Py 60 G S JEAK I PT 9% UASB 2 48 ] 442 15575 YL i) L BR Ak (10)
COD B} 37.36 T 37 2K A B2 Ak b T A R BURE S U8, UASB R 4 PR b 2Rk i £ (16)
COD B 38.40 Fe, 0,41 F| T8 i 58 UL AR A0 el R BRI SR AL IR A R G L T 56 B (17)
COD | M 62.60 E R A O 2 T 4R TS e S BR kB (18)
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Fig. 2 Anaerobic reactors for coal gasification wastewater treatment
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Fig. 3 Anaerobic degradation pathways of phenolic compounds
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Fig. 5 Anaerobic degradation pathways of naphthalene
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