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Kinetics for Degradation of Orange G with Peroxymonosulfate Activated by

Carbon Nanotubes

ZHANG Li-ming', CHEN Jia-bin', LI Wen-wei’, WANG Zhong-ming' , HUANG Tian-yin'"

(1. School of Environmental Science and Engineering, Suzhou University of Science and Technology, Suzhou 215009, China; 2.
School of Chemistry and Materials Science, University of Science and Technology of China, Hefei 230026, China)

Abstract: Carbon nanotube (CNT) was used as an activator to activate peroxymonosulfate (PMS) to degrade azo dye orange G (0G)
in aqueous solution. The results indicated that CNT exhibited a much better performance in activating PMS to decolorize OG than
activated carbon (GAC) , with 99% decolorization of OG achieved within 45 min. Afterwards, the degradation mechanism of OG in
CNT activated PMS system was explored, and SO, + was found to be dominantly responsible for OG degradation, which mainly took
place on the surface of CNT. Effects of various factors, including temperatures, initial concentration of OG, CNT loadings, PMS
dosage, and initial pH, on degradation of OG were then investigated, and OG degradation in these cases well conformed to first-order
kinetics. From the analysis of UV-vis spectra of OG during the reaction, the peaks at 479 nm and 330 nm were found to be significantly
decreased, suggesting that the azo band and naphthaline ring were destructed, respectively. Finally, TOC analysis indicated that a
certain degree of OG mineralization was obtained in CNT activated PMS system.

Key words : carbon nanotubes; kinetics; activator; peroxymonosulfate; Orange G
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Fig. 1 Chemical structure of Orange G
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Fig. 2 Degradation of OG in different systems
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Fig. 3 Degradation of OG in the CNT/PMS system
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G Qe A3 e Rl N T DY /N W

k= f(T,[c,],[PMS],[CNT],[pH])
=Aexp(—-E/RT)[¢,]*[PMS]"[CNT]“[pH]"

b, A NHERTH F L (mol-min) ~']; E, NI
WEfE (J-mol™); R WEIEH B[R =8.314
J+ (mol-K) _1}; a. b, c. diih oG WIHHEE .,
PMS V& | CNT #hnf | 9146 pH B9 R %4 0G
R sh Ty LR 1.
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Table 1

Kinetic values for degradation of OG at various operating conditions

% n(PMS)/n(0G) /;T,l /mm?)ff Lo T/K pH %%%fﬁ %& R? HETH

P-1 5/1 0.1 0. 08 298 7 0.015 68 0.968 55 —-0.015 68¢ - 0. 383 26
P-2 10/1 0.1 0.08 298 7 0. 030 58 0.995 82 —0.030 58 -0. 464 33
pP-3 20/1 0.1 0.08 298 7 0.074 07 0. 986 46 -0.074 07¢ -0.389 07
P-4 50/1 0.1 0. 08 298 7 0.153 89 0.984 23 -0. 153 89: -0. 373 69
P-5 100/1 0.1 0.08 298 7 0.349 61 0.988 27 -0.34961:-0. 674
C-1 20/1 0.01 0.08 298 7 0. 008 93 0.968 48 -0.008 93¢ -0.277 75
C-2 20/1 0. 05 0.08 298 7 0.031 96 0.994 68 -0.03196¢ -0.291 24
C-3 20/1 0.1 0. 08 298 7 0.074 07 0. 986 46 -0.074 07t - 0. 389 07
C-4 20/1 0.2 0.08 298 7 0.16541 0.979 30 -0.074 07¢ - 0. 263 96
C-5 20/1 0.3 0.08 298 7 0.451 83 0.983 23 —-0.45183:-0.23267
0-1 20/1 0.1 0. 04 298 7 0.208 51 0.991 75 -0.208 51: -0.556 1
0-2 20/1 0.1 0. 08 298 7 0.074 07 0. 986 46 -0.074 07¢ - 0. 389 07
0-3 20/1 0.1 0.2 298 7 0.027 14 0.998 84 —-0.027 14¢ - 0. 502 93
0-4 20/1 0.1 0.4 298 7 0.013 45 0.994 80 -0.01345:-0.4334
0-5 20/1 0.1 0.8 298 7 0.007 78 0. 989 80 —-0.007 78t — 0. 340 46
T-1 20/1 0.1 0.08 298 7 0.074 07 0.986 46 -0.074 07¢ -0.389 07
T-2 20/1 0.1 0.08 313 7 0. 187 40 0.998 05 -0.1874:-0.468 71
T-3 20/1 0.1 0.08 323 7 0.426 78 0.971 49 -0.42678: -0. 0852
T-4 20/1 0.1 0. 08 333 7 0.614 61 0.992 06 -0.61461:-0.18393
H-1 20/1 0.1 0.08 298 2 0. 006 39 0.989 24 —0.006 39: - 0. 287 64
H-2 20/1 0.1 0.08 298 4 0.031 64 0.995 80 -0.03164:-0.194 37
H-3 20/1 0.1 0.08 298 6 0.097 30 0.993 61 -0.097 30¢ - 0. 181 86
H-4 20/1 0.1 0. 08 298 8 0. 147 58 0.993 90 —-0. 14758t -0.41271
H-5 20/1 0.1 0.08 298 10 0. 244 33 0.999 10 -0.24433:-1.21372

2.3 PMS A CNT BEIMEXT OG R figt i 5 1w 0.349 61 min~'. 5K n(PMS)/n(0G) HAE

J T WFSE PMS #e X CNT/PMS 1A & &t 0G
(REE, [ CNT & mE R 0.1 g- L', NE 4 (a)
AEH,n(PMS)/n(0G) 405k 5/1, 10/1, 20/1,
50/1, 100/1 B, 0G [ 0 2 WLE R 5 80 k 4300 A
0.01568. 0.03058, 0.07407. 0.15389,

KOG B Fff A MR A58 2 d 21 PMS 2
RSO, A SRTAIA B 5 5 PMS ¥R B2 I O
MBI HI IS, UL CNT ] LAAR AL 08 22 0 75 a5
RLATE AL PMS. B FRMH AR EL k5N [F) PMS ¥
FEEMFOE R =k [ PMS] MRHE K 1 vh PMS W&
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Fig. 4 Effect of PMS concentration and CNT dosage
on the degradation of OG in the CNT/PMS system
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