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Polarographic studies of reduction of Ni{])-CN complex on Hg-electrode have indicated that
Ni(CN) 42~ is reduced by two paths, ’

(13 eq
via one electron process Ni(CN)g#- + ¢ .‘E_*-]'. Ni{CN)¢8- =— Ni(CN)»~ + 2CN-
2

(3)
and via two electron process Ni{CN)2- 4+ 2¢ — -%-[Ni(CN)aa‘]z + CN-

g of which reduction [1] must be faster than reduction (3], At very dilute cyanide concentration (0. 004
to 0.01 M) cathodic wave is practically responsible for reaction (1] and two cyanide jons appear to
contribute to the reaction.

As increasing cyanide ion concentration the rate of oxidation reaction [2] catalysed by Hg increases

. and reaction [1] and (2] approach to equilibrium.

Therefore, reaction [3) represents the cathodic wave at high concentration of cyanide {above 0.2 M).
This mechanism can also explain the fact that limiting curvrent at (CN-]=8 M is approximately twice
of that at 0.004 M CN. '

- H
KFFTEE DoIA Ni(B)-CN complex ] BRXES 7717 BRE @5 e,

1)
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#3519 2 Kolthofi? £& “EFETS o= TES
Ao}, Hume?S2 0.1 M KCl B LIy EMHE AN CN-
BE 0.01~1.0M BEAdAN WX #BEEA N
(I)-CN complex 8] EERIES el “8BT
Bypoez Ni(l)—NiKHEols Ni(])-CN complex
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Ni2* S Ni(NOg)2 & E. Merck B4 SRS 6
A3t Chelatometry R BRpo 3z BEF IS
1.026 <102 M 2 3o FrigisiA LEY B HRSH
RS et, KON 2 S#ifl HlAse mstd £/
shsich o LpEE MY B @ IHEREHEA
KNO; & #FHRstdel, pHE KOH 24 Wfsiie 2
EE pH 10.0~13.0 744 5 #@Fskser, Table |
& CN-@mees] H¥E B/ 3 idF vebd Zlod
Fig. 1-& CON-ifge] %8 El/p % ‘vhebd 2golvh,
BRZY BFEBRET BRARK ras & 20 min. ) B8
AZow id @ EV/;98 JELS 26+£0.1°C 8 {EilE
A fT3d et

$EE = 21 RP-2 Polarograph & {35 = pH-
meter & Beckman model G & 2R, Lk H-
cell o] i3t fafHREEZES HEoz AN &
MRS FMELN-S #51000Q 24 o} =) £7]%& iR drop
= BERAN G, E~logli/(id—) igE 47 B3o
polarogram o) 4 fEM3le ¥ &R LT <atdk S
FHel Herl Eel Ed HHild FHRXo2 i S W
FEBG . W TEBEY &S 0.5M KON (E=—1.40

V)RRl A 2. 28mg/sec, t=23.4 sec o]},
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BRERES Tk 9 REEES &0 Bald o
s} 2o m|mHe ER EEIE
Gelatin 2| & : AFEBHA £+ J+e EXRGES
gelatin o 2 MIHEl = BAA Y gelatin B 0.002%
AA Elfy0) Efilez HBEslA gt o)L El WE
o] BEWEAD Sk 0.005% e 0.01V Afle
2 B#H% 0.0062%, 0.008% =& 0.005% = ¥t
£% 0.01V, 0.02V fficz B#sdrl, 0.01%4=
Elfy 9] AfBEel B3te id 7t KFEES HIshd
AR EREE BoF debstc id o) B 93¢
0. 0059 gelatin BETO) H#L 3t 0.0062% € W& 1.2%
Fob s 0.005~0.01% FEAS lelA 0.001% ¥
gl wek id v # 1.2% A #Add g, &
BH-L 0.005% gelatin BE2 A CN-&E 0.004~1 M
Table | Effect of Cyanide on the Half.-wave
Potential and Wave Height of Ni(CN)¢-.
1. 026 ¥ 10-3M Ni?*, pH=12.0,
0. 005% gelatin “present

Y YN VRV R
NP | Gl il |wla| B2 ‘ “
0.004/—1.46 | 6.9 !
0.005|—1.45 | 7.2 ; :
0.006l—1.44 | 7.2 i
0.008]—1.42 | 7.4
0,01 |—1.42 . 7.4 i
0.014|—1.415 7.6 i
0.03 |—1.41] 7.6
0.0445—1.41 7.8 |
0.08 ||—1.41 7.8
0.1 [—1.411 7.9[-1.40| 85 ;
0.2 l—141| 81 |—1.305 8.6 E
0.4 [—140| 851 — | - 1|
0.5 |—1.40| 8.5 |—1.385 8.4} |
1 [-1.39 89|-1.38]| 89 i
2 ~1.388 0.9
4 —1.38  10.05
6 11363 11.35
8 ~1.36 | 14.2
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Fig. 2 Effect of pH on the half-wave potential and
wave height of Ni(CN)4?-, 1.026x10-3M Ni2,
0.5M CN-, #=1, 0-005% gelatin present
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2 phige FES B8 e BRE VEVER 2=
2 Ni(CN)- BTHEe catalytic wave & ofd Re

Ni( 1 )-Cyanide Complex ¢] iR B2 WE 59

2 HEE 5 3+

BE B kH =0/ I8 CN-2% 0.003M,0.2
M, sM< o RAEHRS BEREE &4 #9 1%05.2
~46.0°C), ¥ 1.6%(16~40°C), %5 2 35%(10~
41.8°Cyoln] El/s & #%& 2.36mV/deg, 0.3mV/deg,
Ze| 2 2.18mV/deg BB EZ BESsIGcE, ol &9 &
B2 2 o BESEC WiHMes #TSE W 4
el}e B/e 50 2 A3 TR FBE CN-R K 0.2M
W2 Fig. 3¢ FHn2 vie}l 2o} CN-BE 0.01~
0. 2M SEERA A Q) BERE PMKE A7E K
e ste Aoz HEEY 4 U

Fig. 3 Plots of E versus log {/((d—7) for the redu-
ction of Ni{CN}&- from (1} 0.003M CN-, (2)
0.03M CN-, (3 0.5M CN- and (4} 6M CN-.
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Hume 3} Kolthoff® &= Ni([)-CN & Ni(l)-CN
complex & KFHTEMAA cathodic wave & 43
< w Ni(I)el JExEst delxx gAV Elp=
—1.40V ¥ElAd Ni(I)-CN complex 9 BTiqt
o] delAlm = anodic wave B JYP T wHE —0.85
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