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RESULTS AND DISCUSSION 
Variation of Anode current density 

Table I and Figure I give the effect of variation 
of anode current density on current efficiency. It is seen 
that a maximum current ef iciency of38.5% is obtained 
at medium current den ity 20 A/dm 2 for sodium 
p rcarbonate f rmati n. Similarly for potassium 
percarbonat m dium current density a 40 - 60 A/dm 2 

is found to be optimum (Fig.l). Such a maximum is 
recorded f r perborate preparation also [11 12]. 
Whereas higher current densities are generally needed 
for the formation of persalts, at still higher current 
densities, probably the oxygen evolution takes place 
and consequently curr nt fficiency is low red for 
percarbonate formation. Another reason may b the 
excessive hating up of the anode at higher current 
densities, causing heating up of the electrolyte around 
the anode leading to the decomposi~ion of the product 

formed at it. 
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Table -I
 
Electrosynthesis of Sod ium percarbonate- Variation ofCurrrot Density
 

Composition of Saturated solution of sodium 

electrolyte carbonate (120 g/ I) 

Sodium metasilicate 3g11 

Temperature 283K 

S.No. Arm Caltnle \bltlge OJrrent Currrot 

OJrrent amnt	 ~ 
density density 
(Aldrrr) (Aldnr)	 (V) (A) (%) 

1. 10	 2.5 4.0 4.6 

2. 20	 5.0 4.9 2 38.5 

3. 40	 10.0 5.6 4 35.5 
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Variation of temperatore 

Table II for Na2Cp6 and Fig.2 for K2CP6 give the 

effect of variation of temperature on cUrrent efficiency. 

Whereas current efficiency for sodium percarbonate 

formation shows a maximum at 283K the potassium 

percarbonate shows the highest current efficiency only 

at the lowest temperature studied i.e. 263K The decrease 

of current efficiency with increase of temperature for 

potassium percarbonate shows the increasing 

instability of the product as temperature is increased. 

Le Blanc and Zellmann [8] report a higher current 

efficiency at 273K as compared to 288K for sodium 

percarbonate formation. Sorokina [13] reports increase 

of current efficiency with temperature for K C 0 62 2

formation, but the range of temperature studied is not 

known. 
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Table -II
 
Electrosynthesisof~iurn pertlIIbobaIe-Variation offtmpellBlre
 

Electrolyte	 Saturated solution ofN~COJ 
Na

2
SiOJ : 3g11 

Current density	 20 Aldm2 (anodic) 

2.5A1dm2 (cathodic) 

S. No. Tempe- Voltage Saturated Current efficiency (%) 

rature	 solution 
gil 5min 15min 30min 

(K) (V) (N~COJ) 

1. 273 6.9 70 41.8 37.1 24.4 

2. 283 4.9 120 362 393 37.1 

3. 293 3.8 215 31.6 12.4 173 
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Fig.S Efrect or diaphragm on pottassium percarbonale rormation 
Sodium silicate: 4 gil; Other conditions same as in rigA. 
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Longer duration electrolysis 
Result of continuous electrolysis is shown in 

Fig.6 for Na C 0 and in Fig.7 for K C 0 . The decreasing
2 2 6	 2 2 6 

current efficiency curves show unstable nature of the 

percarbonate inspite of the addition agents. It is seen 

that the current efficiency gradually decreases during 

electrolysis This IS due to the higher rate of auto

decomposition of percarbonate with increase of its 

concentration in spIte of the presence of the stabiJiser. 

Fig.7" lonuer duralion 0xperimerTt for 
potaMlum percarbonaloe formaltorl 

CONCLUSION 
The effect of several parameters viz. anode and 

cathode current density, temperature. electrolyte and 

addition agent composition and duratIon of electrolysis 

on the C.E for sodium and potassium percarbonate 

formation has been studied. OptImum conditIOns have 

been determined - Anode current density 20 A/dm), 

cathode current density 2.5 A/dm 2 (due to the lower 

voltage), temperature 283k, additIOn agent - sodium 

metasilicate 4 gil for the sodium percarbonate and anode 

current density of 40 A/dm2, .potassium carbonate of 

300 gil, temperature of -263k and sodium silicate 2 gil 

are for the potassium salt. 
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