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Abstract— Using platinum and lead dioxide electrode, anodic process of pinacol have been investigated with poten-
tiostatic method in various pH. Experimental results indicate that yield of acetone from pinacol is good in acidic region
and electrolytic products is pH dependent. In this paper, we studied that Tafel slope for the oxidation of 0.5 M pinacol
solution buffered to pH 1.2 in order to investigate the mechanism of C-C bond cleavage reaction of pinacol. Results of
Tafel slope indicate that electrochemical oxidation of pinacol is electron-electron (E-E) mechanism.
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: H-type cell F: pressure regulator
: magnetic stirrer G: gas burette

: saturated calomel electrode (S.C.E.)

: thermostat H: copper coulometer
: reference electrode P: potentiostat

S: salt bridge
Fig.1. Apparatus for controlled potential
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W :Working electrode.
RF :Reference electrode.
C :Counter electrode.
M :Motor
L :Linear scanning unit.
P :Potentiostat.
R :X-Y recoder.

Fig.2. Appratus and circuit diagram for the

measurment of polarogram.
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Table 1. Condition of gas chromatographic

analysis.
Products CH;COCH, 0,
Stationary PEG**4000 | M. S. *5A
Carrier gas H. H.
Flow rate {ml/min) 40 40
Temperature (C ) 100 30
Retention time (min) 1.6 0.9

**poly ethylene glycol

* molecular sieve

current; 70mA, T. C. D, Sensitivity;2mV
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—%—%—pH 5.2
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—X—x—pH 9.2
—&—A—pH 10. 8
—C—0—pH 13.9

1.0+

Current density (A/dm?)

0.9 1.3 1.7 2.1
Anode potential (V vs. S.C.E.)
Fig. 3. Current density vs. potential curves at
platinum anode for 0. 1M pinacol aque-

ous solution of various pH.
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1.0+
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0.5t~

0.0

0.7 1.1 1.5
Anode potential (V vs. S.C.E.)

—a&—a— pH 1.2 —X—X— pH 9.2

—®—o— pH 3.0 —A—A— pH 10.8
—%—%— pH 5.2 —O—O— pH 13.9
—[—{J— pH 6.8

Fig. 4. Current density vs. potential curves at
lead dioxide anode for 0.1 M pinacol

aqueous solution in various pH.
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Table 2. Controlled potential electrolysis at platinum anede.

Anode potential ( Vvs. S.C.E.)| 1.75} 1.80| 1.B5] 1.90| 1.95 2.00
Anodic current density (A /dm?2)| 0.29| 0.56| 1.18 | 1.38| 3.98 | 7.45
Current consumption ( mF ) 15 15 15 15 15 15
Pinacol in electrolyte ® (M/L ) 0.1 0.1 | 0.1 0.1 0.1 0.1
Current Oxidation process|{ 9.2 | 10.0 11.0 15.0 | 24.0 25.0
efficiency ( b )

Oxygen evolution|90.4 | 88.2 | 87.0 | 82.2 |73.0 | 71.0

Total 99.6 | 98.2 | 980 | 97.2 | 97.0 | 96,0

(CH3),CO 1.38y 1.50| 1.65} 2.75{ 3.60] 3.75
Product (m.mol )

0, 339 3.30] 3.26 3.08] 2.73 2.66

sulfuric acid agq.

*

siEtnst

M227 K53 1984 102

solution ( pH 1.2 )
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Table 3. Controlled potential electrolysis at lead dioxide anode.

Anode potentiad ( Vvs. S.C.E.) .75 1.80 1.85 1.90] 1.95
Anodic current density (A/dm2)| 0.27 | 055 1.64 2.20| 19.8
Current consumption®( mF ) 15 15 15 15
Pinacol in eletrolyte (M /1 ) 041 0.1 0.1 0.1
Current Oxidation procesq§ 82.0 | 65.0 58.0 42.0 10.0
efficiency ( °% ) .

Oxygen evolution] 17.6 32.0 39.2 52.0 | 84.0

Total 99.6 97.0 97.2 94.0 94.0

( CH3),CO 1.3 9.76 | 8.64 7.8 1.5
Products (m.mol )

0, 066 | 1.6 | 196| 26| 4.2
* sulfuric acid aq. solution ( pH 1.2 )
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Fig. 5. Current efficiency of acetone formation
vs.pH at platinum and lead dioxide an-

odes for 0.1M pinacol aqueous solution.
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Fig. 7. Tafel slope at lead dioxide for 0.5M

pinacol in acidic aqueous solution.
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NOMENCLATURE

E : electrode potential

Eo standard electrode potential
F : faraday

i : current

k : rate constant

n : number of electron

¢ : concentration
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