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Abstract: In this study, batch adsorption and continuous filtration experiments were conducted to
investigate the effectiveness of activated coke and activated carbon for removing organic matters from
secondary effluents of water reclamation plant. The activated coke was shown to be a mesoporous structure
with macropores and mesopores volume of 0. 436 c¢m’/g, which was 1. 6 times higher than that of

activated carbon. Kinetic studies revealed that the quasi-second-order kinetic model was more suitable for
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simulating COD adsorption by two materials, and the adsorption rate constant k, of COD onto activated
coke was twice as high as it for activated carbon at dosage of 1.0 g/L. The saturated adsorption capacity
for COD was 230. 38 mg/g and 94. 14 mg/g using activated coke and activated carbon respectively based
on Langmuir isotherm at 22 °C. Continuous filtration experiments showed that the activated coke filter
performed better than the activated carbon filter in organic matters removal during four months operation.
The removal efficiency of COD gradually decreased in development of fresh activated coke and activated
carbon to biological activated coke and activated carbon, and finally maintained at 28.43% and 22.26%
respectively. The total adenosine tri-phosphate ( ATP) content of activated coke and activated carbon
particles was 7 032.94 ng/g and 5 753.52 ng/g. In addition, activated coke filter obtained an effective
removal of organic fractions with molecular weight of 1 —10 ku, as well as organic matters with different

fluorescent characteristics, such as fulvic acid and soluble microbial products. Compared with activated
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carbon, activated coke is more effective in organic matters removal from secondary effluents.
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Tab. 1 Pore structure parameters of activated carbon and

activated coke

-1 ALV AL IABY | ALK
RH ;Eg/ (em’ = | (em' + | LBV (t%fm_’?/)
m | g | g |(em’ g )" E
Witk 2.51] 0.580 | 0.312 0.268 923
WG PEAE[3.09] 0.732 | 0.296 0.436 948

SEIG AT B K A At T SR AR K T g
7k, COD % 15.8 ~21.2 mg/L,DOC H 5. 11 ~6. 81
meg/L,UV,., 7 0. 108 ~0. 141 cm ™", i Ji H 0. 56 ~
2.21 NTU,SS #5.3 ~16.8 mg/L,
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Tab.2  Adsorption kinetics parameters of COD onto activated carbon and activated coke
HE— sl gy HE T Zgh g A
m H q./ k,/ ) q./ k,/ ) h/
(mg-g) | (gomg” h ) | % | (mgeg) | (gemgon ) | N (g on)

T AR 8.81 0.331 0.968 9.90 0.047 0.993 4.564

G 9.63 0.707 0.994 10. 40 0.096 0.995 10. 391
2.1.2 VR s R % 3 AT LA H, Langmuir #5 %I F1 Freundlich

JH Langmuir 1 Freundlich #8554 42 575 1k
IR SR B SE IR B A T LA A SRR 3,

F3 FEMERMFEBEEX COD HEERMIMESEH
Tab.3  Adsorption isotherm parameters of COD onto activated
carbon and activated coke
o Langmuir Freundlich

it &/
i /
O N T I I ISP
(mg-g™)
i 15 269.50 |0.010]0.972(2.127{0.940(0.989
{ﬁ%ﬁ: 22 94.14 10.033]0.990 [3.768 [0.785]0.991
30 53.60 [0.062|0.980 |4.359|0.668 |0.981
S 15 791.03 |0.009|0.993|7.579{0.958 [0.992
{L/gé 22 230.38 |0.026]0.997|6.550(0.864 (0.994
T 30 178.37 10.034(0.991 |6.579|0.837 |0. 985
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Fig.1 Removal of COD by activated carbon and activated

coke filter
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Fig.2  ATP content of biofilm on activated carbon and
activated coke particle surface along filter
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Fig.3  Molecular weight distribution of organic matters in
influent and effluent of activated carbon and activated coke
filter
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Fig.4 3DEEM fluorescence spectra of influent and effluent samples
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Tab.4 Intensities and positions of 3DEEM fluorescence peaks of influent and effluent samples
% H g A % B g C 1% D
A Ex . Em/nm | 38E /AU | Ex . Em/nm | 38/%/AU | Ex Em/nm | 58%/AU | Ex Em/nm | 5&%/AU
K 238/350 247.4 2457400 345.5 280/355 370.3 322/400 285.5
TP A K 237/350 149.9 2447403 227.2 279/347 198.4 327/408 171.6
AR K 240/358 116.2 244/404 176.3 280/355 160. 4 327/407 145.6
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Tab.5 Standard integration volumes for 3DEEM fluorescence spectra AU « nm’
woH [X 38 T X e I X 3 1M X3 IV XV
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A K 142 530.0 193 499.3 306 988. 5 436 042.0 1742 458.0
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