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Spectroscopic characterization of methyl orange degraded
by Fe-Cu iron internal electrolysis

YU Lajia'™ SUN Lan' LAI Zhuzhi' CHEN Yunging'

CHEN Hongbo' LIN Changjian'*

(1. College of Chemistry and Chemical Engineering Xiamen University Xiamen 361005 China;
2. State Key Laboratory of Physical Chemistry of Solid Surfaces Xiamen University Xiamen 361005 China)

Abstract: The change of methyl orange in Fe-Cu iron internal electrolyzer was examined by UV-
ViS MS and EPR. The results showed that UV-ViS absorption peak in the range of 400—600 nm
decreased with the increase of the reaction time in Fe-Cu ( mass ratio 1: 1) and Fe-Cu-Mn ( mass
ratio 1:1: 0. 05) iron internal electrolyzer when the solution pH was 3. Positive and negative ion
mode MS displayed that the quasi-molecular or ion peaks of methyl orange gradually decreased but
the fragments produced by the degradation of methyl orange were detected. EPR signals assigned to
Fe’* and Fe’* increased slightly and the six fine peaks assigned to Mn’* changed from weak to
strong signal. These results indicated that one of the degradation routes of methyl orange is that the
azo double bond was destroyed by oxidationweduction reaction in Fe-Cu iron internal electrolyzer

which results in the decoloration of methyl orange. Another route was that in weak electric field

methyl orange was broken down to smaller fragments with lesser m/z. It is helpful to explore the

efficiency of catalytic degradation and the degradation mechanism in the decoloration of methyl
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orange in iron internal electrolyzer.

Keywords: methyl orange iron internal electrolysis characterization catalytic decomposition.
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Fig.1 The UV-VIS spectra of methyl orange solution in Fe-Cu( mass ratio 1: 1) ( a)
and Fe-Cu-Mn( mass ratio 1:1:0.05) ( b) iron internal electrolysis after different reaction time
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2 MS
Fig.2 The MS spectra of the methyl orange solution

3 Fe-Cu (1:1 ) (a) Fe-Cu-Mn (1:1:0.05 ) (b) MS
Fig.3 The MS spectra of the methyl orange solution in Fe-Cu ( mass ratiol: 1) (a) and Fe-Cu-Mn

( mass ratio 1:1:0.05) ( b) iron internal electrolysis in positive ion mode

1 Fe-Cu( 1:1)
Fe-Cu-Mn( 1:1:0.05) / MS
Table 1 The MS detection result in positive /negative ion mode of the methyl orange solution
and the methyl orange solution in Fe-Cu ( mass ratio 1:1) ; in Fe-Cu-Mn( mass ratio 1:1:0.05)

iron internal electrolysis after different reaction time

m/z( )

MNa+2H * M+H * M-Na+H+

- 306(100) 328(30) 344(10)

304( 100)
MNa -
Fe-Cu :
2 min M-Na+2H * CgHsS0;HNa * 306( 100) 274(20) 181( 10)
10 min 306(90) 274(100) 181(20)
30 min 306(60) 274(100) 181(30)
2 min 304( 100) 197(50) 163(20)
10 min M-Na - 2H,S0; -H ~ 304( 100) 197(90) 163(30)
30 min 304(40) 197(100) 163(80)
Fe-Cu-Mn :
2 min M-Na+2H * CgHsS0;HNa * 306( 100) 274(40) 181(20)
10 min 306(60) 274(100) 181(30)
30 min —CH=CH— =n 306(20) 274(100) 181(40) 113(50) 73(40)
2 min 304( 100) 197(90) 163(70)
10 min M-Na - 2H,S0; -H ~ 304(80) 197(100) 163(90)
30 min 304(10) 197(100) 163(100)
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Fig.4 The EPR spectra of the methyl orange solution in Fe-Cu ( mass ratio 1: 1) ( a)
and Fe-Cu-Mn ( mass ratio 1:1:0.05) ('b) iron internal electrolysis
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