Journal of Electrochemistry

Volume 4 | Issue 1

1998-02-28

A Study on Heterogeneous Indirect Electrosynthesis of
Benzaldehyde

Daobao Chu
Changjian Lin
Huashui Lin

Jianguang Tan

Recommended Citation

Daobao Chu, Changjian Lin, Huashui Lin, Jianguang Tan. A Study on Heterogeneous Indirect
Electrosynthesis of Benzaldehyde[J]. Journal of Electrochemistry, 1998 , 4(1): Article 12.
DOI: 10.61558/2993-074X.2677

Available at: https://jelectrochem.xmu.edu.cn/journal/vol4/iss1/12

This Article is brought to you for free and open access by Journal of Electrochemistry. It has been accepted for
inclusion in Journal of Electrochemistry by an authorized editor of Journal of Electrochemistry.


https://jelectrochem.xmu.edu.cn/journal
https://jelectrochem.xmu.edu.cn/journal/vol4
https://jelectrochem.xmu.edu.cn/journal/vol4/iss1
https://jelectrochem.xmu.edu.cn/journal/vol4/iss1/12

Vol 4 No 1l
1998 2 EL ECTROCHEM ISTRY Feh 1998

( 241000)
( 361005)
M n2+ N n3+
88%
, , ,M n2+ N n3+ <
e (ex-cell)
[2 14]
(redox mediator) Ce* /Ce* ,M n® M n* , Co™ /Co®,
M n2+ N n3+ , ,
[5,10 12] [11]
[13, 14]
M N, , M n*
M r_]2+ M n3+ , ,
1
11
‘M nDs HO H204 (CTAB) AR
: 8511A ,3086 X-Y ;
: 8511B , , ) )
12
1 Pt,

1997-06-26



1 . 55.
SCE M n* Ti/Pt , 25 an?,
, 160 m, M NS4 H204 , N 2 ,
H2$4 y , [} )
500ml , M nz2(S04)s
60%H 2304 , N2 , , (CTAB) ,
, M N4 , , 10%N aHCOs
[] 3+ ,,
(CE): CE= It X 26 8x 100%.
&
2
21 ]F\”u:\
Pt ) H204 M NSO ‘
1 2 6mol/A M n-
s+ 3molAl H0: 1 6molAL M nS04
5mOI/L H23)4 ) |pa |pc
( 1 a b)),
X H2304 , I'pa I pc (
1 c d), M NSO H204
,H202 ,
) 1 , H2304 30
mol 5 Omol ,
3+ L n n L
: H230.  Mn ’ 0 0.50 100 1.50 .75
Mn* + 2HO=Mn* +MnO2(S)+ 4H", H20. E/V (vs. SCE)
3 OmOI/L , ) 1 H2304
) M n2+ , M NS4
M n* . Fig 1 Cyclic voltanmogranm s of
heterogeneousM nD4 in
2 H2304 M NS0« different concentration of
H2804 wlution
'[3] ' a) 3 0mol/i H2%4, 2 6
. M N4 H204 molAL M na+ HO
5 b) 5 0mol/I H2%4, 1 6
; ( a b, molAL M ns HO
c) 8 5mol/l H2%04, Q 6
molA M nSs HO

22
(ex-cell)

d) 15 Omol/I H24, Q
3molA M ns+ HO



1998
120 “
2
b Fig 2 A nodic polarization curves for heterogeneousM NS4 in
«0 H204
% . electrolyte
~ 1 a) 3 0molA H2904, 2 6moll M nSDs HO
y - b) 5 OmolA H2304 1 6moll M nD4+ HO
c) 8 5molA H.804 Q 6molA M n4 HO
d) 15 OmolA H:%04, Q 3molA M nSDs HO
0. 50 1. 00 150 1. 0A
LVivs, SCE)
( ),
M n* : .
[5]_ 3
M n3+ , | pa | pe
lpa  lpe( 3 3),
. (
“ n) , M n3+ ,
lpa lpc lpa  lpc ( 3 1 2,
“ ” M n3+
3 0 050 Lol L0 17s
23 M n” (CE) E/V (5. SCE)
1) M nD. H204
. 3
Ti/Pt ,
M nD. H.D. Fig 3 Cyclic voltanmograms
! of regenerated elec-
M NS4 12 2 4mold trolyte in different
cyclic ways for the
(CE> 90%) ,M n04 , heterogeneous indirect
electrosynthesis of
: ' ' M nz(SD4)s benzaldehyde
, M NS4 ’ 1) Nev dectrolyte
2)“ pair cyclic” elec-
. H20. 40 50molL : trolyte .
. 3)“ Single cyclic” elec-
90% , 4 Omol,M n M nO: trolyte
Scan rate 200 mv
’ ’ ’ S- 1, 25

5 OmolA ,M n0.



2) CE 100
CE ] 40 70 \. - b - —

2 80 \
mA /am ,CE 87% ._*\\.
CE s 60

1 1 §
CE . 15 35 ,CE =
3+ © 40¢
90% , 3 ,Mn M nO:2 ,
) 20}

3) CE A

0 2 4 6
4 , Number of Cyclic Electrolysis
“ LU ” M n3+
“ ” 4 “ " CE

’ ' ' CE Fig 4 Eff f cycli h

i ects of cyclic ways on the
88% , K ,CE ¢ cy Y .
CE for the heterogeneous in-
62%, . )
direct electrosynthesis of ben-
’ zaldehyde
) o * pair cyclic” way
x * Single cyclic” way
24
,H2302 M n* /
) PTC(CTAB) ,
1
1

Tab 1 Effect of chanical reaction situation on the benzaldehyde yield

H2304/MmolL *Mn*/  CTAB/molL * / /min /%
1 50 140 0 60 112 60 5
2 60 1 40 0 60 76 66 7
3 60 1 40 0 70 58 67 0
4 60 1 40 62x10° 60 14 74 4
5 70 1 40 62x10° 60 8 75 2
6 60 120 62x10°* 70 19 58 3
, 6mol AL , M n*
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Abstract H eterogeneous indirect electrosynthesis process of benzaldehyde has
been investigated using cyclic voltanmetry and polarization curves A n optimum condition
for preparation of benzaldehyde by indirect electrooxidation of toluenc with redox M n* /
M n* is given in this paper Electrolytic regeneration M n** are made at Pt/Ti anode in
“ slurry” M nS04/H280. medium. Current efficiency for electrolytic regenerationM n* was
maintained over 88% by“ double cyclicway”.
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