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Degradation of Acid Orange 7 with Persulfate Activated by Silver Loaded

Granular Activated Carbon

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

(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: Granular activated carbon with silver loaded as activator ( Ag/GAC) was prepared using impregnation method. N,
adsorption, scanning electron microscopy (SEM) , Fourier transform infrared spectroscopy (FT-IR) and X-ray diffraction (XRD) were
adopted to characterize the Ag/GAC, showing that silver was successfully loaded on granular activated carbon. The oxidation
degradation of acid orange 7 ( AO7) by the Ag/GAC activated by persulfate (PS) was investigated at ambient temperature. The
influences of factors such as Ag loading, PS or Ag/GAC dosages and initial pH on the degradation of AO7 were evaluated. The results
demonstrated that the degradation rate of AO7 could reach more than 95.0% after 180 min when the Ag loading content, PS/AO7
molar ratio, the Ag/GAC dosage were 12.7 mg-g™", 120:1, 1.0 g-L™", respectively. The initial pH had significant effect on the
AO7 degradation, with pH 5.0 as the optimal pH for the degradation of AO7. The possible degradation pathway was proposed for the
AO7 degradation by using UV-visible spectroscopy and gas chromatography-mass spectrometry ( GC/MS). The azo bond and
naphthalene ring in the AO7 were destroyed during the degradation, with phthalic acid and acetophenone as the main degradation
products.

Key words : granular activated carbon; silver; activator; persulfate; acid orange 7
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Fig. 1 Molecular structure of Acid Orange 7
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Table 1  Textural parameters of the activated carbon before and after loading silver

i Spep/m* g~ Vigw/ cm® =g~ Viie/ em’ =g~ d,/nm
GAC 642. 4 0.2747 0.1658 2.53
Ag/GAC 533.8 0.2165 0.1485 2.39

1) S A HERTRL V0 0 BILEEL v, W HELRER, d, PR 9LAE

2.1.2 BT
&2} GAC 5 Ag/GAC IETHTES, GAC HA

B R ) FLBR 2548, Ag/ GAC 2% I 43 U 11 £
PR ARUBORL , JBORLF- R4 0 350 nm, 158 W FRAH X
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2 GAC 5 Ag/GAC By SEM
Fig. 2 SEM images of GAC and Ag/GAC
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Fig. 3 FT-IR spectra of GAC and Ag/GAC
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B4 GAC 5 Ag/GAC By XRD
Fig. 4 XRD patterns of GAC and Ag/GAC
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GAC W3R T B, ik 5 b 2 i RO /NG OG5 7R
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fi# % 54. 6% ) , WEBRTE R o B I LR TFE Ag/
GAC WIS AL/ERTT , PS M3 B 5% 1) SR AL BE T (1%
fi#3 95.3% ) , ¥t Ag/GAC BA RUFHITG 1L PS 7=
A4S0, BCR. Bl 6 WAFRRRIEfE AOT 37125y
Br, B PS FUl 4R ML AOT7 1R R, Hodx 4 FhRE iR R 1Y
6 — R H ) 1% (R* =0.95).

SN Ag/GAC B RAFIGIRACR F26 W
T R . O P k3R E AR PR AR S A
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(4)
GAC-Ag" + 8,00 ——S0; -+ SO>" + GAC-Ag’"

(5)

0.8

0.6

Mo

0.4
—m—ps
—e—GAC

—A— Ag/GAC

02 - —w—GACHPS
—— Ag/GAC+PS

0 1 1 1 L 1 I
0 30 60 90 120 150 180
t/min

po(AO7) =20 mg-L™"; n(PS): n(AO7) =120:1; A&7 pH
E5 TEEFR AT EENR
Fig. 5 Degradation of AO7 in different systems

2.3 HAREME

R AgNO; RITIRIR L | 75 480 T o AN ] 048R
EXTE LR AOT BYSZ AN 7 froR. ATLAE
Bl AgNO, J2 35TV B2 42 iy, 5 P e 20 AR 1 A 1 34
. R AT BRI At Wk BERE K HTE 5 5T M k
FME AR B e, & AR 4 W B A IR S . X
TGRSR 2R BE S PR 2 AR B A3, AOT %
R R AT AR R 12.7 mg-g™", BEfE 180

In{p/pa)

m R*=0.90, PS
® R*=0.99, GAC
A R2=099, Ag/GAC

25 :
¥ R*=0.98,GAC+PS
® R>=0.95, Ag/GAC +PS
3.0 + N .
-3.5 1 1 1 1 1 1
0 30 60 90 120 150 180

#/min

El6 ARREEZE AOT EBIHHZESH
Fig. 6 Kinetics of AO7 degradation in different system

min IRCRIA AL T8 GAC IHILACR. IS5
PEFHAUR N 12. 7 mg-g ™' A0IEPEAAE s A7)

—m— O mol L™, {180 mgg™!

—o— 0.02 mol-L™" ##% k1.0 mg-g!
—Ah— 0.03 mol-L™! fi 4 it12.7 mg-g™!
—w— 0.04 mol-L™", 1 4§ 4% 16.4 mol-L™!
—— 0.05 mol-L™! 4 4t 18.8 mol- L™

1.0

0.8 -

1
0 30 60 90 120 150 180
timin

po (AO7) =20 mg-L~'; n(PS):n(AO7) =120:1;
Ag/GAC=1.0 g-L~'; RJH3 pH
B7 FREX AOT RN
Fig. 7 Effect of Ag loading on the degradation of AO7
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WITREE IR G R WG AL R AOT R38R, i ¢
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S KR ) ph R T K Al i R 2
PR PS e B 10 9 Tl 7E 35 22 3 1], S5 2k 55 5 16 X
n(PS):n(AO7) M 120: 1.
2.5 Ag/GAC B2

Ag/GAC MBI XT [ AOT R Qi 9 Jir
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Fig. 8 Effect of PS concentration on the degradation of AO7
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Fig. 9 Effect of Ag/GAC dosage on the degradation of AO7
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