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E # KER Ni(H0)6 2 +4CN"—(Ni(CN) 2 & Conductivity-meter & o] &34 0.005%
Gelatin K&K A REEER S HRAFAL. (Ni(H0)6%¢} (CNT)9 Koz 18 [Ni(CN),)2
AREES (Ni(H0)e)? ol S A 1%, ([CNI™ of sl A 4%k F2RKMEol 5k #izd L <
stow, =& &L stebel el dH* 9 48* & &4 5.15kcal/mole, —35.07e.u. 7} = ¢},

283 o] 58 EME FH o RERY =3t £RAUEE RESFAD.

ABSTRACT. Kinetics studies on the reaction system of [Ni(Hz0)¢)2t+4CN-+——=(Ni(CN),}%"
have been carried out in 0.005% gelatin solution at 25°C by means of conductometry. The fifth-
order kinetics were observed in the formation rate of (Ni(CN))?" from the reaction of [Ni(H,0)¢)2t
and [CN)~. The reaction was found first order in [Ni(H;O)¢)?* and fourth order in (CN)~. 4H*
and 4S* were obtained the values of 5.15kcal/mole and —35.07 e.u., respectively. We have
proposed the possible mechanism from the data obtained.
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Table 1. Conductivities for time and concentration of

gelatin, (Qem)~! (Conditions; 25°C, (Ni(H:0)g)2*
=5x%10"3M, (CN}-=2.5X1072M)
Gelatin (%)
Time (min)
0. 005 0. 015 0. 025
0 3.160 3. 228 3.322
0.5 3.150 3.219 3.312
1 3.156 3.212 3.304
2 3.166 3. 205 3.296
3 3.174 3.213 3.288
4 3.181 3.221 3.282
5 3.188 3.246 3.288
6 3.192 3. 264 3. 29
7 3.194 3. 269 3. 303
8 3.195 3.271 3. 309
9 3.196 3.373 3.314
10 3.19% 3.374 3. 317
0 3.224 3.325 3. 386

Fig. 16] 4 3™ Gelatin 357} Z7}3) ut
g H3Ho] Al 2E8Toz BHIL B 4
et

ol A& WK KEENA Gelatin ©] Diffusion-
controlled factor & fEH3l= Aoz A=)
&, —ET HEdA REEEE Ax9e] —i
te) A (=2 2 vy pge 3
=7F EmEtd KE#ES $40) @igstd
F R (encounter)o] WA= Aoz HEY
T A

Fig. 1] A9t 7o] Gelatin 357} st
w2t "534 A B CAH #fe] AolActE A
< REHEEZ =24 #7490 A& 9%
23

°] HWZ H¥ Gelatin & REEEE =g
st BRES & & A

53], & BB ¥ 22 HES Gelatin
= WskA gow WAL Bad 4 glel)
5, B o BHEES HAs Bae B
W Az, 224 #mte Bet B
& A

o] HEL Pl AZHAANE FHBo W
D3 RES.2M Gelatin o) st ow
BHEN .2 Rt B2 348 ¢ o,

HEEZ (NI(CN))* 9 Ay & @l A v
Ni(I1)g9 k&K KCN & sl 54 94 &
o] A< A (Ni(CN))7b lsts, oA
)¢ KCN # KHiEs a2 (Ni(CN)J2
7t Ho| Bt e s F,

(i) Ni**+2CN-— [Ni(CN),)

(i) (Ni(CN)j) +2CN-—>[Ni(CN),)*-

o} 7ol BB ()2 #iBol MAsld Bl
BA3ts EHEs e 2 BEn HE KE
024 Gelatino] SR gfom o] ByEE
B + 9+ B2 2 4 91& Ao,

2 (i) = 3Hde] F718leg AR gho] &
7HgE 29 A £ 4§ Qi

REEEE U RMRE

A9 HER =k o M Hmoz
o2 FxelA CN-9 (Ni(OHpe)?tol ohal B
el w2 BEE %L WEst Table2d] 1}

Journal of the Korean Chemical Society



Gelatin KA 48 (Ni(H0)a)**<} (CN)~2 %8 (Ni(CN)J*~ &Rl #3 HERH WA 385

1 s

10
Time{min)

Fig.1. Plot of conductivity vs. time at various
concentrated gelatin solution. Conditions; 25°C, (Ni
(Hy0)6)2*=5x10"3M, (CN]~=0.025M.
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Fig.2. Plot of conductivity vs. time.

Conditions; 25°C, (Ni(Hz0)e)2*=10.65%1075M,
[CN)~=5.10x10"3M, gelatin cone. =0.005%.
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Table 2. Conductivities for concentrations of (Ni(Hz0)g)2tand [(CN}- in 0.005% gelatin solution at 25°C

103(CN), M 2.55 5.10 7.65
105(Ni), M 5.075 10.65 21.30 5.075 10. 65 21. 30 5.075 10. 65 21. 30
Time(min)
0 1. 905 1. 889 1.838 3.235 3. 140 3.065 5.720 5.654 5.571
0.5 1.917 1.901 1. 846 3.272 3.171 3.092 5.732 5.672 5. 583
1 1. 925 1.908 1. 850 3.293 3.198 3.110 5.739 5. 686 5. 593
1.5 1.929 1.911 1. 852 3. 305 3.212 3.117 5.744 5.697 5.601
2 1.930 1.913 1.854 3.319 3.222 3.124 5. 747 5.700 5. 607
2.5 1.931 1.915 1. 856 3.325 3.228 3.133 5.749 5.702 5.611
3 1.934 1.916 1. 858 3.330 3.233 3.137 5.751 5.704 5.613
3.5 1.935 1.919 1. 860 3.335 3. 236 3.139 5.753 5.705 5.614
4 1.936 1.921 1. 861 3.339 3.239 3.141 5.754 5.706 5.615
=) 2. 256 2.212 2,197 3.452 3.376 3. 302 5.774 5.732 5. 637
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Table 3. Values of kg, at 25°C

1P(CN)-, M [OS(Ni(OHp)e)*2 M kg (sec™1)
5. 075 1.34%1072
10. 65 1.42x 1072
2.5 21. 30 1. 30 X10-2
1. 36X 1072
5.075 0.121
510 10. 65 0.116
: 21. 30 0.109
0.116
5.075 1.120
10. 65 1.176
7.65 21. 30 1.154
1.150
o
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Fig.3. Plot of In %, vs. In (CNJ]-.
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Table 4. Observed rate constants as a function of

temperature
T(K) k(sec™l)
208. 15 22.74
303. 15 26. 67
308. 15 31.18

Here, (Ni(H;O)¢)2*=10.65X10-5M,
(CN)-=5.10Xx10"3M, gelatin conc. =0. 005%.

1034
Fig.4. Arrhenius plot of In % vs. 1/7.

Table 5. Activation energy and activation parameters

T(K) | Ea(Kcal/mole) 4H*(Kcal/mole) 45*(e.u)
298.15 5.11 —35.13
303.15 5.76
30815 5.19 —35.01

5.15+4% —35.07+4%
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