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Fig.1 Schematic diagram of electrolysis equipment
1—iron support stand, 2—electrolytic cell, 3—anode,

4—cathode, 5—direct current regulated power supply
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Fig.2 The change trend of phenol removal efficiency with

time under the different NaCl concentration
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Fig.3 The change trend of phenol removal efficiency with

time under the different current density
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Fig.4 The change trend of phenol removal efficiency with

time under the different pH value

HI 4 R, pH E D 7 2R B 1 25 B R A IR, B
PRAE A5 F AR Wy 1 25 BR AR W] 0 o T T PR 2 AR o X
SRR LA AL R AR A R 2
S A A U R T Y A A AR, TR A SR I AR
M85 A PR A P 5 K T A BL A 5 R
) A A A o MR VR A5 1R T L A AR AR,
Bl LA 5 B R A5 1 R R R R 4 AR, B
FTF CIO™, - OH Z5 I Pk Wy Jo 1y 42 18, AR BT S F (2 A1
bttt

www. energetic-materials. org. cn



RUO, -IrO, -SnO, /Ti HL A% HL A Ak S0 Fh I fift 28 153 1% 7K

783

BN B IR Z 2 T LA TR 4% O A R T I Y
fifto HIE 4 AIAL, pH B 5 B 28 Py 19 25 Bk 5 B i o
Rt , EBOE LAY pH {EA 5.
3.4 AEAEXMUMBERKENEHEBFRBEREHEN
ek

TEFAANHREE A 13 g « L BN 30 mA - em™,
PH (E 0 5 B9 41T, 25 22 AN [] 8 T W) & e J3E I )32 /K
HA R I 25 B R B I (] B9 A8 A 3 S5 2R LR 5

PR e T——— > 2 "

< 9o —=—100 mgL”
2 & —e—300mg'L”
o T70r

T 60} 1
g 50F —4—500 mg-L
& 40r —v—750 mg-L‘11
= 30f —e—1000 mg:L”
5]

s

20f
10f
20 30 40 50 &
time / min

B 5 AN [R) AK H00 dfa v JBE oA iy 2% o 24 il A 1) ) 28 s

Fig.5 The change trend of phenol removal efficiency with

time under the different wastewater initial concentration
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Fig.6 The change trend of TOC and COD removal efficiency

with time in wastewater
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Fig.7 The HPLC chromatograms of treating the wastewater
with phenol at different reaction times by RuO,-IrO,-SnO, /Ti

anode electrocatalytic oxidation method
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Table 1 HPLC retention time for standard materials

intermediates retention time/min substance name

) . 2.553 malonic acid
carboxylic acids . .
2.681 succinic acid
phenol 5.100 phenol
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Electrocatalytic Oxidation Degradation of Phenol Wastewater with RuO, -IrO,-SnO, /Ti Anode

YAN Jun-juan'’  GAO Jing'’, LIU You-zhi'*, YIN Hao-yang'*, WU Meng-long'”*
(1. Shanxi Province Key Laboratory of Higee-Oriented Chemical Engineering , North University of China, Taiyuan 030051, China; 2. Research Center of Shanxi
Province for High Gravity Chemical Engineering and Technology, Taiyuan 030051, China)

Abstract: Aming at the problems of large emissions and difficult degradation for pollutant of phenol series contained in wastewater
of propellants and explosives, the electrocatalytic oxidation of simulated wastewater of propellants and explosives with phenol was
studied using RuO, -IrO,-SnO, /Ti as anode and Ti as cathode,sodium chloride as elecctrolyte. The effects of sodium chloride con-
centration, current density, pH value and initial concentration of phenol wastewater on phenol removal efficiency were investiga-
ted. The change in total organic carbon(TOC) and chemical oxygen demand (COD) with time were studied under the conditions
of the best removal efficiency of phenol. The intermediate products and process of degradation of phenol were speculated by high
performance liquid chromatography. Results show that under the conditions of sodium chloride concentration as 13 g - L™, cur-
rent density as 30 mA - cm™, pH value as 5, initial concentration of phenol wastewater as 500 mg - L™, when the reaction time
is 60 min, the phenol removal efficiency is up to 99.85% . Under the conditions of the best removal efficiency of phenol, when
the reaction time is 100 min, the removal efficiency of TOC and COD are 53.55% and 59.37% , respectively. The electrode is
easy to catalyze the electrophilic addition reaction of CIO™, -OH and other active groups with benzene ring to form aromatic com-
pounds, which can be oxidized to aliphatic compounds CO, and H,O.

Key words: RuO,-1rO,-SnO, /Ti anode; electrocatalytic oxidation; phenol; wastewater of propellants and explosives

CLC number: TJ55; TQ035; TQ085°.4 Document code: A DOI: 10.11943/j.1issn.1006-9941.2017.09.014

CHINESE JOURNAL OF ENERGETIC MATERIALS bt A A 2017 % #25% %94 (780-785)



