
I

*,

Electrochemical Dechlorination of Chlorophenols  

by Using Zinc Anode (I) 

KAWAFUCHI  Hiroyuki*,  OKAZATO  Nami 

The halogenated organic materials such as polyvinyl chloride and brominated epoxy resin are widely 

utilized as packaging and electronic component materials.  These materials, which fulfilled the role, 

become wastes.  Therefore, the development of safely and environment-friendly recycling technology 

including the dehalogenation of the halogenated organic materials is desired, because these materials 

generate toxic substances such as dioxin by the incineration.  For the purpose of the development of the 

dehalogenation of the halogenated organic materials, we report here the results of electrochemical 

dechlorination of chlorophenols by using zinc anode. 
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  Table 1. HPLC Data of Standard Compoundsa)

Compound Retaintion Time / min Peak Area (Yield 100 %) 
Substrate 11 10.0 14422418 

PhOH 22 2.5  3048937 
2-Chlorophenol 33 3.4  6338544 
4-Chlorophenol 44 3.7  4881767 

2,4-Dichlorophenol 55 5.3  5532982 
2,6-Dichlorophenol 66 4.8  6774227 

a) Mightysil, CH3CN : H2O : THF = 24 : 56 : 20, 280 nm, 0.500 mL/min 
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Table 2. Effect of Supporting Salt on the Electrochemical Dechlorination ( ) a)

PhOH     22          Yield / % 
Time / min Supporting Salt 

30 60 90 120 
Et4NClO4 3 12 39 59 

n-Bu4NBF4 18 27 33 34 
Et4NOTs 0 0 13 17 
Et4NBF4 0 10 15 15 

a) Carried out by using 11 (59.2 mg, 0.30 mmol) in DMF(5 mL)-H2O(0.05 mL)-Supporting   

Salt(1.0 mmol)-(Zn)-(Zn) system. Applied voltage of 10V was charged at 40 .

 Table 3.  Effect of Supporting Salt on the Electrochemical Dechlorination ( ) a)

Percentage of Dechlorination 
Time / min Supporting Salt 

30 60 90 120 
Et4NClO4 3 11 40 65 

n-Bu4NBF4 17 22 27 29 
Et4NOTs 0 1 11 15 
Et4NBF4 0 9 11 13 

a) Carried out by using 11 (59.2 mg, 0.30 mmol) in DMF(5 mL)-H2O(0.05 mL)-Supporting   

Salt(1.0 mmol)-(Zn)-(Zn) system. Applied voltage of 10V was charged at 40 .������������ ���� �����
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 Table 4. Effect of Solvent on the Electrochemical Dechlorination (I) a

PhOH     22          Yield / % 
Time / min Solvent

30 60 90 120 
DMF 3 12 39 59 
NMP 5 9 11 11 

DMSO 3 5 6 7 

a) Carried out by using 11 (59.2 mg, 0.30 mmol) in Solvent(5 mL)-H2O(0.05 mL)- Et4NClO4

(229.7 mg, 1.0 mmol)-(Zn)-(Zn) system. Applied voltage of 10V was charged at 40 .

Table 5. Effect of Solvent on the Electrochemical Dechlorination (II) a)

Percentage of Dechlorination 
Time / min Solvent

30 60 90 120 
DMF 3 11 40 65 
NMP 5 8 9 10 

DMSO 4 7 7 7 

a) Carried out by using 11 (59.2 mg, 0.30 mmol) in Solvent(5 mL)-H2O(0.05 mL)- Et4NClO4

(229.7 mg, 1.0 mmol)-(Zn)-(Zn) system. Applied voltage of 10V was charged at 40 .
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