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Adsorption Process of Organic Contaminant in Untreated Coking Wastewater by

Powdered Activated Carbon
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Abstract: The article investigated the removal of organic contaminant from coking wastewater in adsorption process using powdered activated
carbon as adsorbent. The dose of activated carbon, temperature; pH and reaction time were studied> and UV-Vis and GC/MS were used to
carry out the qualitative and semiquantitative analysis of organic compositions in wastewater. The results showed that the optimum conditions for
pretreatment of coking wastewater were 6 g activated carbon per liter; 30 °C> pH =9 and reaction for 20 min, under which the removal
efficiency of organic pollutants are more than 70% . Among the 56 kinds of organic compounds, 45 kinds such as dolichoalkanes,
polynucleation aromatic series, azacyclo compounds could be removed; and the removal ratios of amidobenzene; hydroxybenzene, indoleacetic,
acid-2-methyl-phenyl-ester are 63.5%, 42.6%, 88.1%, 28.1% respectively, while cresol and xylenol are more than 70% and 85% . In
the adsorption process of multi-composition system in wastewater, macromolecules with low-pole and major — AG® as polynuclear aromatic
hydrocarbons and azacyclo compounds could be adsorbed preferentially and completely in tacho-absorption periods while micromolecule with
hadro-pole and inferior — AG® as amidobenzene and hydroxybenzene were adsorbed ambly .
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Table I Qualities of coking wastewater/mg® L~

7o Gedihs FEE K S 7K
COD 3500 + 600 3277
TOC 1050 + 150 1008
NH; -N 281 + 100 195
$*- 47 25 37.6
ss 65 + 40 70
WA 26+ 10 31
R 810 = 140 901
i 270 + 100 196
[N 120 = 40 128
pH1E 9+2 9.1
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GV CH AR H LA F]Ds 1020A 24 TOC A (5K [
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70 HYD FEIE AR R Crpr [ RE 27 B i DO A 3R ) )
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Table 2 Factors of orthogonal test

R AN A S it SRS ] i
/g=L~! /C /min pH {H
1.0 20 10 6.0

2.0 30 20 7.0

4.0 40 30 8.0

6.0 50 40 9.0

8.0 60 60 10.0

1.4 i H &KHTTE

CODNH; -N-S*~ &V A 45 1 i
R SRR bR I i 2 OSCHRL6 15 UV-Vis J6 1% 73 4
PR K RE 10 5, 48 FH U-3010 240 AT WL 43 66 B
THHEAT 93 HTs GC/MS 23 #T: FF il i) £ 3ok 72 L 80k 2 7
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2.1 RN A E
IEASRES 45 R WK 3 Pros AEIE e KR, %
DRI 22 0 AR AL I 7K 1) COD 25 Bk 55 1) 5% i 2 88 1 oK 3]
ANCIR Ry = 3 P e B0 B S N il BE VR pHL M X
I I ) AR i 25 AL AT PR 25 505, 1 o S fE I
I A AR AR TR BN L 6 o L™, IRV 30°C, %
W pH (H A 9, VB [H] 20 min. 76 1% 4% {1 T Ab 3 £k
R KK, AR S 7K FE L CODTOC A 85 43 53l
N 945 mge L' 251 mgeL™" & 16 fi%, AH I 2 B 2
S MIEE] 71.16%74.90%+85.71% .
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Table 3 Orthogonal test results
iSES /% k%  k3l% kg% ks/% HREE R

WERBOIE 2536 37.92 47.63  55.20  61.22 35.86
JSaTAITYE 48.89  46.39  46.97 46.59  38.50 10.39
NI ] 45.32  45.98  44.93  46.54 44.56 1.98
W pH 1E 44.80 45.08 47.01 47.71  42.73  4.98

2.2 JRKW R T B A LG G A o 1A Ak
2.2.1 WRFHEERER I UV-Vis IO TS 5 BT
TEFETERBONE 6 go L™, RNV E 30°C Sl
pH {EL A 9 K145 4 42 I35 1 i 5 ZK R 114D TR B B 1)
439024 1052030 min, FFEREAT UV-Vis Hoil 44, 45
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Fig.1 UV-Vis spectra of the adsorption process
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Fig.2 GC/MS of the samples of untreated coking wastewater and outflow adsorpted by AC
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Table 4 Qualitative and semi-quantitative analysis of the samples

of untreated coking wastewater and outflow adsorpted by AC
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