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Abstract: In order to solve the separation and recovery difficulty of metal oxide powder catalyst
and its poor stability in wastewater treatment, cobalt oxide was loaded onto granular activated carbon
(GAC) as Co@GAC by impregnation-calcining method to activate peroxymonosulfate (PMS) efficiently.
The morphology and structure of Co@GAC prepared at different calcination temperatures were
characterized by scanning electron microscopy (SEM) and etc., and the effect of different calcination
temperatures on the catalytic performance of Co@GAC was investigated with methyl orange as the target
pollutant. The effects of initial pH, methyl orange concentration, PMS and Co@GAC dosage on the
degradation of methyl orange were also investigated. The results show that when the initial pH, the
concentrations of methyl orange and PMS, dosage of Co@GAC calcined at 500 °C were 7.0, 20 mg/L, 0.1
mmol/L, and 1 g/L, respectively, the degradation rate of methyl orange reached 97.1% after 25 minutes.
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The results of free radical quenching experiments showed that sulfate radicals (SO, ™) produced in the

Co@GAC/PMS system played a major role in the degradation of methyl orange, while the contribution of

hydroxyl radicals (+OH) was relatively small. In addition, the results of repeated experiments showed that

Co@GAC has favorable catalytic stability and could be applied repeatedly, which has great application

potential in the field of water treatment.
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orange concentration, and pH on the degradation of methyl
orange in the Co@GAC-500/PMS system

O  Co@GAC-500F% in

7E H LA M B R 20 me/L B4R pH R 7 . PMS ¥
JE 0.1 mmol/L B 25 F T, % %¢ T A A Co@GAC-
500 B X H ELRE R S kR i s e . aniEl 5 (a) BT
7, Bl Co@GAC-500 MM FH 0. 5 g/LIEME5 ¢/L,
30 min f XF HYEEAE A WG B R AA T BT R B4R T,

<77 -



%38% %84

v E 2 K HE K

www. cnww1985. com

6. 24% K4 N F) 44. 70%. 1 4 PMS J5 , H LR
B B AR AR At A Y BB, MR R P
Co@GAC-500 MK 0. 5 o/LI, FI EEAE7E 30 min
W LT B 56 42 5 SR R TP Y Co@GAC-500 BN i
W1 /LI, PR TE 25 min WL TR 524 5 241k
Z P Co@GAC-500 & il &k 2 o/L I, I FL A 7E
10 min P JL-F-B& A 58 42 5 251K R 1 Y Co@GAC-500
IR 5 o/, 75 2 min P LT85 B 3548 B A
SEA,

Ph—H B 122 R B4 Co@GAC-500 %
T (R RGN, S0 3 5 R k(B 0, E BN &=
J5 gLt kAR T 1,84 min™ . HF R R
Co@GAC-500 #& Jin &2 (1) 34 Jin AN e % W i 5 2 (1)
FH R, i LA o A 38 A B AR R AR T £
B 36 7 A (R T PMS AT AL, 32 T AR
IR R

@ PMSUJF

1E W IR Mk B O 20 me/L. W 4R pH R 7.
Co@GAC-500F NN 1 /LAY S1ETF , PMS He JiF %t
FH R R R A 2 I AN 1] 5 () BT, 24 PMS ¥k i
1 0. 02 mmol/L 455 %] 0. 05 mmol/L I, 4 2 ) )i 30
min Ji7 , % H SR 1 6 i 236 Fly 43. 989 iU 12 T %]
82. 45% ;1M 24 PMS ¥ FEHETFH21 0. 1 mmol/L B X H &
1 B A 2R AE 20 min B2 100% . 11 2% PMS ¢
JE PE— A1 2] 0. 2 mmol/L A1 0. 5 mmol/L i, F %&
T I fif 52 4 T A0 B ] 3 591 45 7 31 15 min A 10
min. [FJAE, BEE PMS W B2 0938 N, 520 3805 5 8 k
EARLZETGE . e nr W, BiE PMS ¥R B A 3,
Xof B AR 10 A iR A R ok AT, X F2 B2 PR T PMIS
R 1) B2 w5 (45 W] — B[] P B 22 11 PMLS 5 £k 7
P4 T P AN e ik , 7 A 2 R TR R L AR TR
FHERE 1) R

B Wk

TERI R pH N 7. Co@GAC-500 £ At A 1 o/L.,
PMS ¥ 4 0. 1 mmol/L B S-A4F T, 58T H LB ik
X AR AR . WP S () BT, Bl LA
VR A ST, I A Ak R 2R T R AT, Y PP A VR
5 mg/L I, 10 min f AT B 58 42, 10224 HERRS ok B
HEME) 10 mg/L B, B HEAT 15 min 2247 0] DL SE
FH IS 100% A, 24 F BV B AR 23 Jin £1) 20 mg/L
B, D55 2 50 20 min A" BEFE A% 2 96. 68%., i —
A b, 24 A v A i 51 50 me/L B, S #EA T 30

min Ji5 , FF SRS A B AR 84. 229% ., Fifi 5 H B Ik
JFEREINE] 50 mg/L, H N R E BCRAE T BRI R,
i1 0. 34 min" i GE F & ZE 0. 06 min™', H LA WL, 7E
TR AE T, 2 R B IE T 50 mg/L B
RS S AT I B A A5CR

@  whh pH

i FJERE U M 20 mg/L . Co@GAC—500 % fill &
J91 /L PMS HeE H7 0. 1 mmol/L 1) 514 F , %4 T
AN[E )t pH G AR B A ORI 52 . &l 5(d)
T, 7 W BFE B B0 s pHL X B 5 87 A 2k 53R 52 1)
K, 30 min f5 W I RERTE 10% A4 o S/ PMS
Je WELEE B, 0 i pH X HY A8 B 26 i 280 55 i 2y
Wi, RPN REE V)G pH 09 RS , FH A
R AR B TR . YW h pH Ry 3 B AR 3R R
15 min J5 F ARG JLF- 1 58 2 B A, I ZERT 46 pH R 5
FT B A LT 58 A B BT 5 R BT R 22 A8 2
HBTE 20 min, 154 8] 45 pH 4 = 31 9 B, HY A4S (19 5
fift SR R B, 1R 22 S 30 min J X FE A (14 [ it
K T75.15%, 5404 pH THZE 118, I 30 min J&
FH A8 (1) [ A R A 29, 31% . 3 1k S5 07 3 R T
KAEZEACTRIRE T DL iR 3R B R 1Y I A I
O] SRR R R A5 T Ay TR Bk 45 1 T AR .
FERRME S5 A T 32 A 38 88 figf 258 R B 4 1) 32 2 IR ]
BN : — RAEPI IR pH BAR I 254K, Co@GAC-500
TR A AL A AN AR e, 237 A — 2 A
B X LA B 2R i PMS A3 Ak A T
Z TG PEY) 0T, $ e R SRR I A A0 TR AE R
PEFAET W3t & R AR AR R N B — A& A
X7 i 25 1 (R LB AR R, 1T 5 57 51 PMS T AL 1%
PE) 5T 0 B0, DT (e 07 %o FH R A 1 o3 fige 204 %2
M i1 T PMS ) pKa 4 9. 4, 7ETIME S F , PMS T3
DL SO B IR A NI 1 PMS T £k = A= (1)
BRIRAR [ R AF TGP T, S B0 SR i [ A e
BN AN FE MR Co@GAC-500 (2 it
H, F RS 40 [) A S £ R, DA (45 19 2 22 () A
HAHEF S R SCR . BR XTm AR
FIR 7K A AL B P r T LE Y pH DLk 2 e fd
R A BRASCR
2.4 HIEHH

Co@GAC/PMS H1 GAC/PMS 14 Z& ¥ K 51 %if H
TR R ACR S LK 6. A TR Co@GAC/
PMS 14 22 7 4 Ak [ fif HY A8 o B P e 2 2EAE FH Y

« 78 -



www. cnww 1985. com R

I, 4% GAC i B4k BACH) BT — BB 3h 3 A 4 R A

%384 %84

1EHEY T, K F R (MeOH ) FIRUT B2 (TBA) #5475 T
— 25 [ IEE KL . MeOHAE N - OH F1S0, Y
B VR, FL RN TR 05 Bk (1. 2~2.8) %
10° L/(mol -s) 1 (1. 6~7. 7)%10” L/(mol +s) , TBA J&
FH - OH YRI5, H sz 1o 3 56 5 500 (3. 8~7. 6) %
10° L/(mol-s) .

—8—50 mmol/L i

—#— 100 mmol/L % 0.25
1.0 —4—50 mmol/L AU T B 020
—¥—100 mmol/L AU T % "= 15
:\ +(’}_’A'C/PMS 50_10
0.8 +33| ! 0.05
:
. e
Sy B Ll
- 06 U 2
S
&) E
0.4
0.2
0 5 10 15 20 25 30
t/min
a. Co@GAC/PMS 1A %
1.0 —=—GAC
—o—GAC+50 mmoL/L F fii
0.8 —a—GAC+100 mmol/L H i
- 06
Q
&)
0.4
0.2
0 5 10 15 20 25 30
t/min

b. GAC/PMS 1 5
B 6 Co@GAC/PMS 71 GAC/PMS 1k % HhiZe 7R 57 X R B4 B
BRI
Fig.6 Effects of quenching agents on methyl orange
degradation in the Co@GAC/PMS and GAC/PMS systems

WK 6(a) s, 2475 Co@GAC-500/PMS {4 £ rh
TG 5 1 MeOH B, FHY LA (14 56 A 30 % A2 21 B
B VR L 240 A 50 mmol/L () H B . S W 30 min
Jer o P LR 1 B Ml R 22 83. 29% , 4K S 4 v Y B
e, 24 100 mmol/L (1 B B RS, B A2 11 5% fi
FIEZR70.79% , 5 A T 8488 F ALY 19 GAC/PMS &
L Rl e 3] G e S I e G (T B N R
Jin A 50 mmol/L 1 100 mmol/L i TBA J& , X HI K&
Ra figt 38 04 52 W A58 /0N | 6 RN 20 min J5 4 BB A% 34 £]
95% LA I, TBA FIINA I8 A Wtk 400 i) FFY 366485 £14)

AL . 8 I TR R kA AR A ] DL
WAt A PR R R A 1 A e R ] I
iKo FHEGT FEE, A & BT s, F SRR Y
(3780 e N K o NG R T A ) O S~ KR T
Co@GAC-500/PMS 1A 3 7F & fift W 36 18 /9 of #2 rh
SO, e FEAEH , 1 - OH 1 BT kAR X488 /N

AL, #E— %287 GAC/PMS 14 R TEAE AL fift
FA G ot i e S AR TS R 5, 4Bl 6. (b)
JiR o

GAC/PMS 1A & Hp B LA 11 it RO A B
FE A P 8 i 2 AR B B AR Ak . S 50
mmol/L B J5 | B A8 1 B A R bR 71, 60% I B 5]
69. 91% , 4k £ 34 11 F 2 25 100 mmol/L, B KL 1S 4 [
fif R IR B R 65, 51%. XS5 R, YR U4
AP , GAC/PMS 14 7 rfox B At [ At = 224
B IEAS S - OH A1 SO, , K SCHRAF 9T i/ |, B 3
PEAL TG AL PMS 2 LR A A&t T
2.5 HEAFNEEFHESREN

T HFFE Co@GAC 7E 1 1k PMS [ fiff H 3L 48 1)
R P AT 5 A R 7E TP LR IR B R 10 mg/LL
1 4h pH A 7 . PMS ¥ J& 4 0. 2 mmol/L 1Y 5514 F , i
i Z2 Uk B A2 48 Co@GAC-500 3K 2% %8 Hofit
TR fife SRS I MERE . 76 T IR R S 50 5 L
Co@GAC-500 U i, I 25 B F /K IE 1 3 I, AR JS 7
60 CTFHET 6 h, M5 HF T — k%K,

Co@GAC-500/PMS [ fif /! L 48 19 1 &2 92 56 2%
BmE 7R

o LW E 2 V3R AR ) SR

0.8

0.6

cre,

0.4

0.2

t/min
E7 Co@GAC-500/PMS P& A EBWES LIS
Fig.7 Reusability test on the Co@GAC-500/PMS system

for methyl orange degradation
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Tab.1 Weight change of Co@GAC-500 after

repeated test

SLIEUEL | R | 55 LR | 45 20K | 45 3 IR | S 41K | 55 51K
it/ 0.020 7]0.020 3/0.020 3|0.020 1]0.019 5/0.019 0
FRREIES
193 | 1.93 | 2.90 | 5.80 | 8.21
/%
Frin i K/g 0.000 4|0.000 4|0.000 6|0.001 2|0.001 7

b. S
E 8 Co@GAC-500 J Bz Ay #A & Bz j5 9 SEM B8 /v
Fig.8 SEM micrograph of Co@GAC-500 before and

after reaction
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