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Anaerobic degradation of methyl orange promoted by
modified activated carbon fiber

ZHU Qilong, SUN Kang, FANG Cong, JIANG Xin, PENG Jie, HUANG Tianyin"

(School of Environmental Science and Engineering, Suzhou University of Science and Technology, Suzhou, Jiangsu 215009, China)

Abstract: Activated carbon fibers ( ACF) were prepared by using nitric acid and hydrogen peroxide to
obtain modified ACF, i.e. ACF,_,, then the surface area and surface functional groups of the ACF_,
were characterized. The results show that the specific surface area and average pore volume of the
ACF,,, are decreased, but the average pore size is increased, and the surface quinone content is more
than the ACF. In the sodium sulfide ( Na,S) reductive degradation of methyl orange system, the added

carbon materials accelerate the degradation of methyl orange, and ACF

mod

has the best promoting effect.
In the anaerobic sludge degradation system, the carbon materials added accelerate biodegradation of
methyl orange, further ACF, , is more favorable than ACF. By operating the UASB reaction system,
the methyl orange removal and COD removal rates with ACF, are higher than those without ACF,,,

especially, the decolorization rate of methyl orange and COD removal rate are greater than 90% and

79% , respectively. This fact suggests that ACF, , has a favorable effect on degradation of methyl

mod
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orange in the UASB system.

Key words: modified activated carbon fiber;redox mediator; anaerobic decolorization ; methyl orange;
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Tab.1 Surface characteristics of medium

FIais S/(m? - g1y V/(mL -+ g71) d/nm

AC 873 0.379 3.05
ACF 1025 0.537 1.86
NOF, 867 0.454 1.89
HOF, 886 0.428 1.93
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Fig.1 Content of oxygen-containing functional groups
in different media
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Fig.2  Effects of medium on sulfide degradation of
methyl orange
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Fig.3  Effects of medium on degradation of methyl
orange in Na,S+sludge system
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Fig.4 Effect of medium on degradation of methyl orange
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Fig.6  Methyl orange removal and COD removal rates
in UASB reactor

3 4

1) BEpLE . R n o 2 20,5 1 Bt —
fiti A= ) B A BT, — P A 5 A BTz ) R AR A
YR IR 5 56 2 20 AR B — P8 IR A A i Ak 2
W IFEAR R IR, A B i b 2838 RO S T 5%
BRGSO B 4 UE I ACF siiei b ACF
AT DAAE g S 30 T A 1 e b 1 20 % ek % At 1 4R Ak
B JFA T ACF st ACF AHEL T AC, R HA
ZIERALES A8, O Hor A TR AL b, B4 5
AC FIH, Kb RE J1 358 F AC; R B, X} F ACF
st ACF, 3R MR JE & B0, i o R g )i
5o, DU e A DR S o fie PR 6 i ) iR

2) AN TE B AL B0 T R figt P R A k7 TR 4R
155 U HH i FR AR %) B g R R Y, B0 e TR R
I T A R, ELRCR B 2 ACF,,, A
ACF, ME R AR S A AT HY SR 1) o fi

3) EitistT UASB Ri#s &I, iInA ACF, i
R B COD 25 BB B8 8 T AR By % HE 4,
FWACF,, X UASB 4bF FH A% PR AR B e 21 1
FRAEH.

5% 3Lk ( References)

[1] CHENKC, WUJY, HUANG C C, et al. Decoloriza-
tion of azo dye using PVA-immobilized microorganisms
[J]. Journal of biotechnology, 2003,101(3) :241-252.
[ 2] ZHANG Feng, FENG Chuanping, LI Wenqi, et al. In-
direct electrochemical oxidation of dye wastewater con-
taining acid orange 7 using Ti/RuO, —Pt electrode[ J].

International journal of electrochemical science, 2014,9



KHR,F

UM T 1 2 AT 4 X R LA IR SR AR 9 (R 2 1

[3]

[4]

(5]

[6]

[7]

[8]

(9]

[10]

[11]

[12]

(2):943-945.

MAILHOT G, HYKRDOVA L, JIRKOVSKY J, et al.
Tron( III ) -photoinduced degradation of 4-chloroaniline in
aqueous solution[ J]. Applied catalysis B; environmen-
tal, 2004,50(1) .25-35.

CHOYW K, CHU W. Semiconductor-catalyzed photo-
degradation of o-chloroaniline ; products study and iodate
effect[ J]. Industrial & engineering chemistry research,
2007,46( 14) :4740-4746.

CHOYW K, CHU W. Destruction of o-chloroaniline in
UV/TiO, reaction with photosensitizing additives [ J].
Industrial & engineering chemistry research, 2005, 44
(22) .8184-8189.

TONGARUN R, LUEPROMCHAI E, VANGNAI A S.
Natural attenuation, biostimulation, and bioaugmenta-

tion in 4-chloroaniline-contaminated soil [ J]. Current

microbiology, 2008,56(2) :182-188.

ZHANG Lili, HE Dan, CHEN Jianmeng, et al. Biodeg-
radation of 2-chloroaniline, 3-chloroaniline, and 4-chlo-
roaniline by a novel strain Delftia tsuruhatensis H1[J].
Journal of hazardous materials, 2010, 179 ( 1/2/3):
875-882.

Fo A 2, ROUICET, M. AR WL T R A SRR OK A
AT ] TEIRAO R, 2017,45(7) :281-283.
JIANG Xizhi, ZHAO Yongfu, QU Ping. Law of water
change of bio degradable nutrition bowl[ J]. Jiangsu ag-
ricultural sciences, 2017,45(7) ;281 —283. (in Chi-
nese )

FEFIERE, J8 7, PG , 55 JRHR K Ak BB AR BT
PER[T] AL T 2R3, 2013,64(1) :84-94.

REN Nangi, ZHOU Xianjiao, GUO Wangian, et al. A
review on treatment methods of dye wastewater [ J].
CIESC journal, 2013,64( 1) :84-94.(in Chinese)

Van der ZEE F P, VILLAVERDE S. Combined anaero-
bic—aerobic treatment of azo dyes—a short review of bio-
reactor studies[ J |. Water research, 2005,39(8) :1425—
1440.

Van der ZEE F P, BISSCHOPS I A E, LETTINGA G,
et al. Activated carbon as an electron acceptor and redox
mediator during the anaerobic biotransformation of azo
dyes[ J]. Evironmental science & technology, 2003, 37
(2) :402-408.

MEZOHEGYI G, KOLODKIN A, CASTRO U I, et al.

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

Effective anaerobic decolorization of azo dye acid orange
7 in continuous upflow packed-bed reactor using biolo-
gical activated carbon system[ J]. Industrial and engi-
neering chemistry research, 2007,46(21) :6788-6792.
AR 39 T, ) B TR 3% M A T AR 7K 35 e Bl VA 4
SREORI A LI ]. A6 T B A4k, 2011,39(11) 11—
12,63.

CHEN Rong, ZHENG Xianglong, HU Xien. Applica-
tions of active carbon fiber in water pollution and control
[J]. New chemical materials, 2011,39(11).:11-12,
63.(in Chinese)

BOEHM H P. Some aspects of the surface chemistry of
carbon blacks and other carbons[ J]. Carbon, 1994,32
(5) :759-769.

Van der ZEE F P, BISSCHOPS I A E, BLANCHARD V
G, et al. The contribution of biotic and abiotic processes
during azo dye reduction in anaerobic sludge[ J]. Water
research, 2003,37(13) :3098-3109.

XIFETE. E AR 5 BT i BN G I 7K DR 4 e i ok 3¢
HIPLBE L2 2l 2 WE 52 [ D ] 95 0I5 MBR R,
2013.

WIMPENNY J, MANZ W, SZEWZYK U. Heterogeneity
in biofilms [ J]. FEMS microbiology reviews, 2000, 24
(5):661-671.

YOO E S, LIBRA J, ADRIAN L. Mechanism of deco-
lorization of azo dyes in anaerobic mixed culture[ J].
Journal of environmental engineering, 2001, 127 (9) .
844-849.

CARLIELL, C M, BARCLAY S J, NAIDOO N, et al.
Microbial decolonization of a reactive azo dye under
anaerobic conditions [ J ]. Water SA, 1995,21(1):
61-69.

LEON C A L, RADOVIC L R. Interfacial chemistry and
electrochemistry of carbon surfaces [ J]. Chemistry and
physics of carbon, 1994 ,24(1) .213-310.

PEREIRA L, PEREIRA R, PEREIRA M F R, et al.
Thermal modification of activated carbon surface che-
mistry improves its capacity as redox mediator for azo
dye reduction[ J]. Journal of hazardous materials, 2010,

183(1/2/3) :931-939.

QAR L &)

(997 |



