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ABSTRACT. Electrochemical reduction behavior from 2-butyne-1, 4-diol (BID) to 2-butene-1,
4-diol (BED) by the use of various cathodes, such as Ti, Zr, Ni, Pt, Cu, Ag, Aun, Zn, Hg,
Pb and graphite has been studied.

It has been found that cathodic polarization curve with metal of IB subgroup such as Cu, Ag
and Au consisted of one wave in BID-alkaline solution, whereas it was not formed any wave in
BED solution. Therefore, it was found that the cathode which was the most suitable in order to
proceed in this reaction was Cu, Ag and Au,

At eyclic voltammetry using a silver cathode in BID-alkaline solution, the current of the peak
was proportional to square root of the sweep rate of potential and also proportional to concetration
of BID. Activation energy was calculated for 8. 75 kecal/mole from the plot of log f; vs. 1/7.

Consequently, the reduction current of BID with a silver cathode in alkaline solution was found
the diffusion current.
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Fig.1. Cathodic polarization curves with various

cathodes in 0.5 M BID, 0.5 M KOH soln. and 0.5 M
BED. - - -background, ~ - - BID, —BED.
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Fig.2. pH effects of cathedic polarization curves
with silver. Curve 1 (pH=0.3), 2 (3.0), 3 (6.8) 4
(9.8), 5 (14.0). Dotted lines: background, sofid lines:
BID.
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Fig. 3. Cyclic voltammogram of 5mM 2-butyne-1,
4~diol and 5mAM 2-butene-1, 4-diol in 0.5M KOH
solution with a micro silver electrode. Sweep rate 200

mV/s, electrode area 0.175cm?). - - - background,
~ 2-butyne-1, 4-dio], - + - 2-butene-1, 4-diol.
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Fig. 4. Relation between I, and potential sweep rate
in 5 mM BID-0.5 M KOH.

7b8t Sollo| N Fig 1] ZAT A=t shast
Az ¢£4% KOH $43 % A$& vl
. 222 alkalig £AFAN HEES A
$3h4 BID =t #5tol deirviz BED = %83t
A & Aolmz BIDoA BED 29 £R70|
TS Aolx o] BID S ERERE £5e 47
At 4 BreAREs] 4L A2
ZRE Fig. 40] 2439 F

O,+ne = R

o] FHREE FFMREIE ol ERRE
o] BEREDA L Pl RIS BRS
#EEEES A A2 R R OXF 2
zﬂx‘lq. 10~12

'(i_p) rev=10. 4463 X IO'S(RF)3"2AC“* (DOx'U{lRT) 12
6)]

i p) irnee=0. 4958 X 1073(nF)3/24C,*
+ (@n,Dog/ RTYV2=1. 109(an}' 2 (i) or (2)

o7l A C,*: O,Buk® %=, R: A3,
Dy 0.9 HEAlF, T AWLE, A A5
A, o o|FAF, vi Bz EEFEE, F: Fara-

day A%, n,t FEAGGA A o] F5i € AAT,

Fig. 39 Cyclic Voltammogram § ¥ BID

Vol.23, No.3, 1979

30

Ip {mA /cm2)

A
S

1 |
5 10

2-Butyne-1,4-dlo| conc. (mA)
Fig. 5. Influence of BID concentration on peak
current in (.5 M KOH.
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Fig. 6. Relation between log I, and 1/T at 100
mV/s.
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