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Abstract

existing in the biologically treated coking wastewater. In this work, the adsorption of these organic compounds on

The over standard of the COD and the color value mainly resulted from the refractory organics

activated carbons ( AC) was studied through adopting different kinds of AC, modifying the surface chemical
properties of AC, and optimizing the adsorption conditions. Taking the biologically treated coking wastewater
from a 1 320 m’/d scaled A/O/H/0O process as an object of study, the COD and the color values of the
wastewater treated by 13 kinds of AC were analyzed. The results indicated that the AC with higher methylene
blue value and tannic acid value had a higher adsorption capability, while after the modification of the AC sur-
face, AC with less acid functional groups were advantageous in enhancing the adsorption capacity. Furthermore,
it was found that the AC had higher adsorption capacity under lower pH value conditions, and the aeration could
shorten the adsorption equilibrium time. The COD and the color values of the biologically treated coking
wastewater could be reduced by the optimal AC under a suitable reaction condition to below 60 mg/L and 20
times, respectively, which could satisfy the industrial circulating cooling water quality under low operating cost
conditions.

Key words coking wastewater; organic pollutants; activated carbon; selection; optimization

FLAT, A 1300 2 K Akl , B ™ A B K

LRI FR T2k £ A/0 2E4LE: 13 90% LU b4 EETH: BHEAHKRB AT A (50278036 ) ; H K & £ A

JE R SR (863) T H (2006AA062378) 3 +—T0.” |6 K

b T 2 A W Ak PR K ) COD VAL (8 45 48 A
(R AR I3 3 B e o TR AR K A R K P
AR 3 /NI LN U RS R A g7/ N e
SEMERE AT ALY T A W B A A AE R Y
DN B S SR N = e A BN G 7

B S &) 5 55 H (2008 BAC32B06-1) 5 )~ AR 44 Bl 4%
%135 H (2007B030103011)

%% H #3:2009 -06 - 11; f&1T H #1:2009 - 07 - 05

EZ A A (1985 ~ ), 55 B0 = F 9% A, 32 20 N 7k 05 e 45 ol F
X TAE, E-mail;wei. shuai@ mail. scut. edu. cn

+ JH IHEE & A, E-mail : cechwei@ scut. edu. cn



1202 % o T

AR 14

L

TR 5T W, 76 A PR 645 B O0F i) D, aH 288 5 1 00 5 0 47
TERG N T A= 90 2 55 1 Ak 0 0 B2 8 75 45 A K AR
SERRAE AR ALY A A KA W B gk
B I [W] A — 5 % L 00 M 8 A ML 0 25 B R (L
A H A B AR T 3 e B K A [ P TR TR
oA 5 7 B T L R ) 4 X R 8 1 R
kS f DRI, AR A T R 5 T A VAR B b B
e AR e ARAE 5 A B K 10 % 2 HE R . B R AR K AR
Wy b B K, H TR P IR Ak B 7 vk AR IR
BE Fenton ALk R A A LE" S
VRN e g R A T R A I B A
TR BRI 77 2R B35 Je G, KI5 Y 1 ; Fenton 127
SR T R R K pHAE IR AR
O, ALV B PE B0 ORI, (H 7 R 0, Bl A
B SO, 7E R AR R HR R 5 R R AE TR
T 1 AT SR AT AE V7 22 TR ME 5 JBE 20 185 3 b i K K 5 35
RS, TRERE Y M s 4T A B AR 5 o 1 M % 0 B 1
PR AR (A B BV 0 A W 2R M LA TR A LA
A A B PR I B BRSO E TR AR e
IS5 W B 00 R0 50 B 1 249 T 35 e A W B 9 A A
B FH o PRI, A T S T R T e S e L
Z W FRIE T, S T35 e W W A R 1 R 0y T 4y
A 385 6 0 3o R SR R 25 B AR S e iy
BT LL Al AR R

ARBFFELL 1 320 m’/d kb BE LA FE AL R K g A/
0/H/0 T. 252 b5 T2 A W Ak B R K R BF T 0 42, 4R
i K v A B 95 | A B X — YR, i i
Y6 FH S [ ol 248 R L. 25 #0355 P 0 ol A A 6 THT Ak 2
e 5 NI A W B R 858 33 3 7 5 9 TF 9% % %, W
A gy fab B K T R B A ML W R 25 R 4 R R R AR

I B A~ Mg B PRI R A 5 AR, LA IR B e AR T
B A5 A A B i 5 BRACR B4 F B0 o 0T 0 B
ARG P 2, ] o G ] 3 2 A ek 3R 4, R MR it A
PLYHEAT G P b B[] I A4 35 P, DA T ik — 20
fik ik COD e MM (B, 7E R B ) AR 48 Tl K
HE I 7 Am Rl L e 2 S B AR AR R K Ak B K
R ARG S AS 41 2 [l ]

1 HBSH®

B K SRR 5 7K R
S HIKFEIBCA ) AR 48 B9 4R 1T £ A 0 K Ak 2
THTRESREIET 3 AR A B EK
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Table 1 Technical indexes of commercial activated carbons
Erre— - r— ST 7
- 5 - E g L (E FFTRRAE K5y K4y o fi
(mg/g) (mg/g) (mg/g) (mg/g) (%) (%)
1* I 45 AK310 H5 3 AC i % 200 66.7 860 243 34.5 <5 <10 7
2# I 25 AK300 #5465 R 200 52.1 638 121 8.3 <5 <10 7
37 I~ 7R T8O My A A i #i¢ 200 71.0 856 178 15.8 <3 <8 5
4* TR 12 8 A A 5E % 200 55.1 682 125 10.9 <5 <10 8
5% LI PG 5% H S AL IR 200 59.2 670 285 27.6 <20 <10 8
6" 117G 6% 4 o o5 5 o 200 64.6 740 131 18.1 <20 <10 7
7* PG 78 o S8 R e 200 67.9 868 202 20.2 <20 <10 7
8" 117G 8% 4 A I i e 200 76.3 915 176 28.8 <20 <10 7
9* T4 9" Wk A T 60 68.9 887 160 30.3 <15 <8 7
10* 74107 W0k A R B 60 76.7 910 132 8.1 <10 <8 8
1* PR PR R — 77.9 933 220 40.3 <10 <8 6
12*% 5%l R e 200 33.1 440 181 32.9 — — 7
13* S*EUK BUE R 200 67.9 682 266 24.3 — — 8
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Adsorption capacity of COD

on different activated carbons
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Table 2 pH and color values of samples after

different activated carbons treatment

T 1 2 AL pH fH % ()
1" 7.43 30
2# 7.33 50
3* 6.99 30
4* 7.55 40
5% 7.42 20
6" 7.39 20
7* 7.51 20
8" 7.37 20
9* 7.34 70
10" 7.39 60
n* 7.1 80

M T R 2 T DL B R I 1 ok 6 2R )
K COD EA3 87 (0 2K BRACAL , &1 5 40 8] i KRR 17
5% 7R 8"y 4 PRy A TG E R AE 90 min PN 43 DK 1R
7K COD {A M\ 162.20 mg/L [&{% & 68.55.76.28
82.70 F1 84.00 mg/L, W[l J5 €@ B 43 51 24 30 .20 .20
120 4% ;9" F1 10" 0k B¢ A1 11 AEHE 5 W B I 7K R
COD {435k 140 (134, 12 F1 155. 45 mg/L, L%
A 20% , 465 ¥y F 60 7%, 4k BRI B 5O Ak
ARAGPERE o [ IF, W B 5 A= W R K 1 pH (B R & AR
WA Ak, e 7.0 ~7.5 MITE BN . 28 % e
B . COD W [ 52 A0 b 8 J5 /K R €0 B (R, 52 56 3ok i 57
3 A P A I 22 S 56 I e F
2.2 BUMETEME R WM LI

AR 1.4 7k F 5T R R S LA R K kot
AT EL 0.5 g/ LB i A 21 £ 4k 2 7K A 9 R oK
25 AN ] 2% 1Ak 2 1 T 3 1 e e AR AR I K AR
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P
on 5" activated carbons
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Fig.3 Surface physico-chemical characteristics

of 5% activated carbons
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FERER L) & O 144 mmol/g, 80 1E JE AT 55 5
0. 13 mmol/g; fiff MR ekt P ¢ (1) 2 11 K& M1 3 2= 1.729
mmol/ g, Bl 1 3£ A & = AA 0. 060 mmol/g, 5 R #%
IV T2 e P e 5, /K O o 1Y) R TR s A %
1. 44 mmol/g F& % 1.276 mmol/g, §f £ 3 A 1) & &
i1 0. 13 mmol/g ZF £ %] 0. 386 mmol/g,

M1 3 PRIk, B A TR A 9 Mk e O ) 4
IMEE A A 100 mL A4y K (KRR ) 19 7 4%
w2 B 2 I BRSSP, T ] — I ] RO A A
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Fig.4 Effects of dose of 5" activated carbons

on COD removal efficiency
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COD {1 2 ok 22 00 SR 1 A, FLI 1 Je 1) W Ak il 22 %
R, M\ R 0.5 ¢/L B, COD L FHE K
47.37% W I B3R 2 127. 94 mg/ g FRH5 I P 5 1Y
Boma, W PR X COD 25 B #8035 K i B A1, b 2 A
AR KR BE R o
2.3.2 pHa#s %k

TR R, A KA RKAE M &
14 €00 B B I /N1 L AR P 5 A, 08 B A R K A AL
AR T oA K A A i R B FR B ALN , JE —
AN ER . 58 pH (B X% Mok b 3 AR
YRIKM R 4% 1.3 ik i) 7 etk A7 S 58, 25 1 an
Kl S Fik 3 iR

M5 Fige 3 nl LA, M % pH A 193 &,
3 s MR YT COD (14 1 B £ 2 02 32 M AR, €8 B
BT o JRATE pH AR T 4 19 25 1F T W B 2k 21 1
8,2 pH S 2 B J e 1 SF- 4 0 Bk B e KA,
174,40 mg/ g, W B J5 /K RE B €8 BEAE A 2 A T
M pH K ZE 9 DL E A, B BOR 28 R . pH Ry
12 B Ji Joe W o o fe 1K, A 73. 23 mg/g, 0 3 1 Y
540 i, W MRS I B 0% BT S L KRR Y pH (E Y
TR TR R B S AR R K (IURE) 19 pH A #8
ZE 7.0 J5 , BRVE ST R B S 0 A P R K IR
) 2 8 B34S 1R L ) B 2 o
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Fig. 5 Effect of pH on adsorption capacity

of 5% activated carbons
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i BEOR R] 1) S 56 07 32, 20 ) R R & PR REAS [)
(B BE P RITBLBREEHF 2 Bl 07 X HE R & J7 U0k
BF R R 0 S0, S5 AR 6 TR . NIRRT LUE
3 T 1 A A B AR TR X AR R K I RS Ak PR 2K
RYJUF T AU 7 2, 72 30 min Py LA I8 21 15 B
A7 T AE AU PE 25 R 7 260 min A ] LIk F
W BRSP4, BT % COD (19 2% B R o g & 15 &, B
B 114 T8 RS 38 5 R R 8 0 B T LA

3 3 it

&R T E YRR B ME LR

I e 5 AL TR T A A 7 38 FL B RN OB 23 4
IR 22 S 2 A BRI AN TR) 114 W B AR 4, B E 2 i A
PN AL LA ] B9 35 1 S5, %o AN [ SR/ 75 1) TR
PR SR R AP TR =R TR TN N LR N &
LAl LAFE 3 AR 5 AE 90 min Py X COD [ 1 Bff 42 K

3.1

T 50 mg/g, W BF 5 €0 BEAIR T 40 A% ; 17 UKL 2 FlAE:
AR B R B A T 30 mg/g, BBRFA L 20% ,
B £ 8 i 1 60 A%, A B A% BH AN G0k R gk o
P SR K R o L 2 T AR K HL LR B 3R v, 15 Y W A
AR B4y st TR A AT LA 3 3K W B A7, 2 00 3% K Sy I [
P COD K AR 5 1717 % F A [ 28 289 04 3% M e, L A%
A7 Xt LR B AR T R AR R, 17 5T 7T 8T I 4 Fh
oK s 90 min P XF COD Ay W Bt & K F
78.20 mg/g, W B e K AR € BEAIR T 3045, SOURE T
Ry R k. 21 WoR, X 4 Bl R e iy H 3 (8 A
FF 7 BRAE PR 5 = 1 H At 2 78 T 3 R R R AF A 6 AE
TGRS e R A W B RE O A
A 5 SR B A LA DS JE 0 ] LB A S 1 AL
22 (1) K3 2R e o R 7K T 1 5% 7 A AL EL AT B A 1 O R
R b, AT R AR R K R K TR aR A A HLTE B
A R BT, Rz LA HY R0 P T R A 3 R I e REAE R
A B B,
3.2 EMRREAFEERI KM REAZN
B 2 ] LU 35 B 7 i B 2 K sed: e xR
K COD W B 5 Je e, i 2 o0 e %) A R e A1
A B SR X K oA [ i B COD i B, 27K Bt
PEBE BB LU IR B2 5. 7T % il 1R e Pk 7% 1 45
)55 LU DR i 45. 97 % |, 1 B I 1k e 14 W B fiE
Z R HRMAL =M R R E ., B KAEY R
KT ERBEZMNEZHITIE & A RA LT FHES
Wy W AT P 2 ) AR e (BT
FAE AR G SOy R ke o % % B RE 7 K R
T R SRR T A3 B R A, R VAR W, A R 2

®3 EMRBMETIEKE pH ENER

Table 3 Changes in pH values of samples before and after activated carbon treatment

- 5* B 5% it B 5K e p B
Ptk pH fif WWHE pH I GRECR) WM pHE @R KR pH (A 6 (f)
2 2.10 2 2.04 5 2.15 2
3 3.24 5 3.10 10 3.42 2
4 4.64 10 4.10 20 5.38 10
5 5.38 20 5.11 30 5.65 10
6 7.11 20 6.10 30 6.58 20
7 7.05 20 7.12 40 7.14 20
8 7.87 20 7.47 40 7.98 30
9 8.79 40 8,68 50 8.92 30
10 9.85 40 9.67 65 9.81 40
11 10.76 40 10. 88 65 10. 69 40
12 11.90 40 11.74 65 11.88 40
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Fig.6 Effect of mixing ways on adsorption capacity of 5" activated carbons
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