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Abstract : There is great interest in the applicability of generated hydrogen peroxide to a variety of industrial pro-
cesses, usually involving oxidation of organics. Hydrogen peroxide is now employed for the bleaching as well as
mechanical and chemical treatment in the pulp and paper industries. It addition, it is considered as an agent to dis-
place the traditional alkaline treatments with chlorine-based chemicals. This paper reports a comparative study of
H,0, electogeneration on gas-diffusion electrode in divided cell with several Nafion® proton-exchange membranes,
Russian cation-exchange membrane MK-40 and SPEEK membrane. The influence of different PEMs on electro-
chemical cell voltage, current efficiency and energy consumption of hydrogen peroxide generation has been studied.
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0,+H,0 + 26— HO, + OH" (1)

B3 AT pH 39 0.5M NaSO, §49I4 potentiostatic,
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Gas-diffusion cathode (Catholyte 1M NaOH):

O, + H,O +2e"— HO; + OH™ (2)
Ti-IrO, anode (Anolyte 1M H,SO,):

H,0 — 0.50,+ 2H*+ 2¢ 3)
Qverall: 0.50,+H,O — H,0, (4)
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Fig. 1. Set-up and components of the electrochemical cell. Legend :
(1) Polymethylmetacrlyte plates with manifolds for electrolyte and
gas inlet and outlet, (2) Nickel mesh as a current feeder, (3) Gas-
diffusion electrode.
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Fig. 2. Experimental set-up of the flow electrochemical reactor for
generation of Hydrogen peroxide.
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Table. 1. Proton conductivity of proton exchange membrane. ; frequency : 100KHz ~ 100mHz, Temperature : 20

Sample Thickness (1) Area (S) Re Conductivity
Nafion 112 60 1*2=2 0.246242 1.22%10s/cm
Nafion 117 215 1*¥2=2 0.79636 1.35*10%s/cm
Nafion 342 185 1¥2=2 0.378119 1.69%10”s/cm

Nafion 342 mesh 320 1*¥2=2 0.490572 2.17*10%s/em
MK-40 500 1%2=2 0.976113 2.56*10%s/cm
SPEEK/PVDF 70 1¥2=2 0.21547 1.62*10%s/cm
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Fig. 3. The conductivity cell system for ion conductivity measurement. (@)
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Fig 4. Current efficiency (a) & Energy Consumption (b) of
electrolytic cell as a function of time. Temperature 20°C. Current
0.2A(0.05A/cm?)
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Fig. 5. Observation of membrane surface via SEM. (a) Nafion 112,
(b) Nafion 117, (c) Nafion 342, (d) Nafion 342 mesh, (e) MK-40, (f)
SPEEK/PVDF.
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