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Three-dimensional photoelectrochemical oxidation of p-nitrophenol
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Abstract: P-nitrophenol-containing wastewater is of highly carcinogenic and poor biodegradability. lts long-term
retention and enrichment in the environment will seriously endanger human health. A self-made TiZnSn/AC particle
electrode is used to study the degradation of the simulated p-nitrophenol wastewater in photoelectric system. The
influences of particle dosage , p-nitrophenol concentration, pH value and current density on the treatment efficiency and
the degradation kinetics equation are investigated. The degradation process of p-nitrophenol is also studied. According to
the changes of COD value and UV-Vis absorption spectrum during the degradation process, it is found that p-nitrophenol
is gradually oxidized into small molecular substances through ring-opening under the action of free radicals and other
active groups until they are completely degraded.lt is proved that the three-dimensional photoelectrochemical system has
good degradation ability to p-nitrophenol.
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NPh R fiff 52 B 561G K FEAR A R 5, 52 niy el 2240
I SR K G R AR FEHL IR BE A 20 mA/
em® W, SN SR AR

(3) 43 # i Fh CcOD 1284k, B UV -Vis 7]
H1 p—NPh 2306 D [ R G B A L B2 v, p—NPh
LR R AL R R W R 3R, A N
FRelEhd EEW T L, RN R ) =
YA IR R p-NPh BRI IR BE TT .

5% ik

[1] Wang Pingtingl, Yao Huihuang, Ming Chunlu. Oxidation of 2, 6-
dimethylaniline by the Fenton, electro-Fenton and photoelectro-
Fenton processes[ J ].Journal of Environmental Science & Health
Part A Toxic/hazardous Substances & Environmental Engineering,
2011,46(10) :1085-1091.

[2] Chen J,Sun X, Lin L, et al. Adsorption removal of o-nitrophenol and
p-nitrophenol from wastewater by metal organic framework Cr—BDC
[J]. e TR AR (FE3CHR) ,2017,25(6) - 775-781.

[3] Csd R, Rac B, Lima V N, et al. p-Nitrophenol degradation by

KRR =4O BRI IEERBIHAR - 177 -

Fenton’s oxidation in a bubble column reactor[ J ].Journal of Envi-

ronmental Management,2017,206.774-785.

—
~
P

Subashchandrabose S R, Venkateswarlu K, Krishnan K, et al.
Rhodococcus wratislaviensis strain 9: An efficient p-nitrophenol de-
grader with a great potential for bioremediation[ J].Journal of Haz-

ardous Materials,2017,347.176.

—
W
[

Meijide J, Rosales E, Pazos M, et al.p-Nitrophenol degradation by

electro-Fenton process: Pathway, kinetic model and optimization

using central composite design[ J].Chemosphere,2017,185:726~

736.

[ 6] Rahimi-Nasrabadi M. Photocatalytic properties of niobia and ceria

doped zirconia nanoparticles as water decontaminant for removal of

p-nitrophenol [ J ]. Journal of Materials Science Materials in Elec-

tronics,2017,28(20) :15081-15088.

W2 B IBUE X PNP R REBE ST D] AL AR T

WK%, 2016.

[8] WHRE . mEkRRET AL I BRI IKIM L[ D] KB KEFET
kA, 2013.

[9] Sun J,Xu J, Grafmueller A, et al.Self-assembled carbon nitride for

[7

[

photocatalytic hydrogen evolution and degradation of p-nitrophenol
[J].Applied Catalysis B Environmental ,2017,205:1-10.

[10] Hou B,Han H,Zhuang H,et al.A novel integration of three-dimen-
sional electro-Fenton and biological activated carbon and its appli-
cation in the advanced treatment of biologically pretreated Lurgi
coal gasification wastewater [ J ]. Bioresource Technology, 2015,
196.721-725.

[11] Hou B, Han H, Jia S, et al. Three-dimensional heterogeneous
electro-Fenton oxidation of biologically pretreated coal gasification
wastewater using sludge derived carbon as catalytic particle elec-
trodes and catalyst[ J ].Journal of the Taiwan Institute of Chemical
Engineers,2016,60:352-360.

[12] Bk pedi s )m A AL AL HUR £ KOG e £ UL A8 1 S 6
W[ D] AR P EE R ,2015.

[13] 2. =T iR AL AL TR IR P T ROBFSE[ D] K

KAT ALK ,2016.

XGRS AT B R A AL AL SRR 5 SO HL AL

MK TE R MEREL D] AL LR E TR =2, 2017.

[15] Lee S Y, Park S J. TiO, photocatalyst for water treatment

[14

—

applications[ J ]. Journal of Industrial & Engineering Chemistry,
2013,19(6) :1761-1769.

[16] Gong J,Imbault A, Farnood R.The promoting role of bismuth for the
enhanced photocatalytic oxidation of lignin on Pt-TiO, under solar
light illumination [ J ]. Applied Catalysis B Environmental , 2017,
204:296-303.H



