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Advanced Treatment of Blotreated Coal Chemical Wastewater " &
LIU Chun, ZHOU Hong zheng, ZHANG Jing, CHEN-Xiao-xuan, ZHANG 1181 GUO, Yan-kai

A
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Abstract; A copthigatlbn of microbubblé LdtdlytlL ogbnati¥h .and biological process‘wagiused for advanced treatment of biotreated (Odl
chemical |wastewater (BCCW ). The perf()rma.n(;e of the jcombination system and {the 1nﬂuence of the ratio of ozone dosage to influent
COD were, investigated. The results indicated that the‘reff ractory nitrogen-containing aromatics in the BCCW was degraded efflclently by
rﬁicrqbubb.l';: catalytic'lozonation, which rdsulted!/in Some COD femoval, ammonia nitrogen release, and significant improvement of
biodegradability. #iThe| ozone utilization efficiency was”close 't-(l)._ll)ﬁ.% and the off-gas ozone did not need to be treated. Sufficient
dissolved ox’ygen.(DO) was provided by the microbubb‘le'“(l;atalyti(: ozonation for biological treatment without aeration. COD and
ammonia hitrogen were removed further in the biological treatment efficiently. Better performance of the combination system was
achievéd when the system effluent reflux ratio was 30% and the ratio of ozone dosage to influent COD was 0.44 mg-mg~'. In this
case, for microbubble catalytic ozonation, the COD removal efficiency was 42. 5% , the ratio of ozone consumed to COD removed was

-1

1.38 mg-mg~ ", and the ozone utilization efficiency was 98.0% . For biological treatment, the COD removal efficiency was 42.3%.

For the combination system, the total COD removal efficiency was 66. 7% , the average final effluent COD concentration was 91.5
mg-L™", and the estimated total ratio of ozone consumed to COD removed was 0.68 mg-mg™', indicating better technical and
economic performance.

Key words : microbubble; catalytic ozonation; biological treatment; coal chemical wastewater; advanced treatment

BACTIRAOKER R R, AR, AP ERZ2 21560, (045 Fenton AL AL S fiE
TR RN/ S HEIRAIY . IO AR DIERRI R R K i R A
SHTAEYRY . BT ROK GG F R R K A R, Tl K
b SEFIA AL PR S | FEAEXE LI 3R I K HE bR ‘(ﬂ“ Ak P 25 R S AR A A B A A A BRAR 45
oA JE T UL R A MR R A TV K, 1 R DAREAR PR K AL RS, H b R4 SR b B
BEAL AT R S il 29 PE T R PRk, X AL T E&E{E%%jﬁ%xﬁz$lﬂ@£%l%‘? A, S
PRIK AR K HEAT R BE AL B E— 20 25 BRMERE i A

REAT TG SUp X T e AL TR K R A £ T 4 YFs HHEA: 2017-01-18; f&ITHHEA: 2017-03-10
Sy phTgals 6l E£mHE . Wdbd ARRAE LT H (E2015208140)
- EER N XIF1976 ~ ) 5 1 #2, EHEIT D5 16 R KRS
Jﬁﬁiﬂé , %é&/ﬁ{’tﬁﬁ( AOPS) T:EJ:%’HQI% 7J({§ﬁ AEFH AR | E-mail ; liuchun@ hebust. edu. cn



8 X HE

= PO R AL A AR R 5 T TR B A PR T K 3363

FeARAE DR AL B AT RN 5 S R HRCR SR
1R85 I — 5 D3, R L 3 T < R 4
A AR A 5 e ) B 252 206

AR B R A A A A A E LR A T
CXTEAL T K AR A K SEA TR B AL 3. i 1 S0 5
SERRI] IR IK R AL G W S AE Wik it ( BAF) 4k
F L COD EBRFAN 6. 4% , H AW A= 4 0 N
RIVEH T R, 2 B HOR B B4 R B fR b R T2
AT 5T 2R FH A S AR A Ak S 0T 2 B 40
COD, FF-4 i R K ] A At 1 Je SR FHAE A A B 0E—
AR COD MR R, ARWFFE %5 T AR R E BN
HAFEK COD #HAE T, i R AL S AL AR
A A BRI s e PEBE , LA il & T 5 H T
MERE A Tl 2 K UR A B AR S8

1 #Rl5RFZ%E

1.1 SRk
SCIGSEE AR AR 1 P, SEIS R G AIE AT
BB R A AL ST R 7% ( MOR ) AT BB B
AALRCRE AR (BR). MOR by % A1 PRS2 N, PN T
583 JZ= @5 x5 ptim MR BORLT M5 R R AN
AT 2 %ﬁxﬁtﬁ% 25 L, AL mF‘iﬁiﬁK
728. 0% . BR PRI RE T 3 2 d)ﬁ x5‘mm X%ﬁ
ffﬂk%ﬁﬁ(ﬁﬁﬁr“ﬁﬁjai#@iﬁ* SR R
imzhﬁﬂﬁﬁﬁﬁzﬁ%6%.$%¢éwu
AR miﬁﬂﬁ ﬁﬂ%%ﬁiiﬁ%(ﬁ%&ﬂ%)
Fﬁi'@'*’%ﬁi Pk fl MOR 6 ¥ 7K{tbn): zzt_F/\
%%&m/ﬂkﬁz%ﬁ(jl:a%m* TR A RA ) =4
B, WS PEA MOR FEAT < R A
RSB L. R S - IR A W AE R TR
AL LR R 38

Bt % @
o,

EXiArave

HIES

B4
HAL TRk

O A%
oo ‘:":[H

o0

R i B T UV
BE1 BEIZREIREETE

Fig. 1 Experimental apparatus of the combination system
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Table 1  Characteristics of biotreated coal chemical wastewater
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Fig. 2 UV, values of the influent and effluent of the

microbubble catalytic ozonation reactor (MOR)
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Fig. 4 COD concentrations in the influent and effluent of the

microbubble catalytic ozonation reactor (MOR)
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