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1 Ni (OH) »
Tab.1 Proton diffuson coeficient of pure Ni (OH) » microelectrode in anode and cathode processes at the dif-
ferent temperature

No. T/ D° x 10'% cmPs™ t DR x 10'%/ cm?s™ *
1 25 2.31 4.30
2 35 2.75 5.25
3 45 3.38 6.32
4 55 4.10 7.52
1, InD VT 5, 5
, Ni (OH) —%
E Ea DL DoR, 3 -
';n -22F ‘““\
c\g [ 4 D° in anode
’ 2T DR incathod
JEL  14.23x10° K)ol , E} 15.06 x10° kI/mol, 5} T meaede
3] e T,
o) -8 .2 R 3.0x1073% 3.2x107% 3.4x1073
. Do 7.12x10 " cm/ s, Do UTU/K)
1.89x10 8 cm? s,
2.3 Ni (OH)Z 5 Arrhe
, Co Co+2Zn  Zn Ni(OH), nius
DO DR( Fig.5 Arrhenius curves for the pro-
. ’ ton diffuson coeficient vs.
2, Ni (OH) >
temperature
3.
2 Ni(OH)z

Tab.2 proton diffuson cofficient of doped Ni (OH), in anodic and cathodic processes at different temperature

1.5 %Co 1.5 %Co + 3. 0 %Zn 3.0%2Zn
T/
D°x10"% cm?s * DRx10"%cnPs t DOx10%cemPs ! DRx10%em?s" ! DOx10%cm?s ! DR x10'% cnfs ?
25 4.79 10.19 x 10" 2 3.69 6.37x10 2 1.20 3.75x10° 2
35 6.66 12.07 x 10" 2 4.25 7.93x10° 2 1.36 4.81x10 2
45 6.73 13.61 x 10" 2 5.03 9.03x10 2 1.76 5.70x 10 2
55 8.38 15.66 x 10" 2 5.45 11.26 x 10" 2 2.19 7.18x10 2

1 2 , Co Ni(OH) 2,
Co + Zn Zn
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3 Ni (OH) » E Do
Tab.3 Apparent diffuson active energy E, and proton diffuson
congtant D, of doped Ni (OH), in dectrochemical processes

doped amount anode processed cathocle processes
No of the dements
m % ELx10 3 kKimol™! DL x10%cm?’s ! ERx10 %/ kimol-! DR x10% cm’s?
1 - 14.23 7.12 15.06 1.89
2 1.5(Co) 13.39 10.6 14.23 3.05
3 1.5(Co) +3.0(2zn) 13.81 9.34 14.64 2.36
4 3.0(zZn) 15.06 5.06 15.48 1.99
3 , Ni (OH) » , Co Co +Zn ,
EL 6% 3%,Es 55% 2.8%. Co Co+2Zn
, ( ) =) Co
, Co . ., Zn L EL 5.8%, " 2.8%,
Ea" <7 Eal
Co Co+Zn Zn , , o n
3, Ni (OH) » 5.06x10° % 10.6 x10° cm? s
, Ni (OH) » 1.99x10°% 3.05x10%cm?/s,
+7Zn Zn Ni (OH) » . Ni (OH) »
Co Ni , ,
3
Ni (OH) » Co Co+7Zn Zn , ,
Co Ni (OH)2
. Zn . Co
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Efects of Temperature on the Proton Diff uson of Doped Ni (OH) 2

L 1U Jianrhua™ , YAN GJing-wu, TAN G Zhi-yuan
(School of Chem. Engin. and Techn., Tianjin Univ., Tianjian 300072, China)

Abstract:  The Chronoamperometry of powder pherical Ni (OH) . microeectrode was used
to study the proton diff uson coefficientsof Ni(OH),. The proton diff uson coedfficients and the
apparent diff uson active energy in anode and cathode processes at different temperature were ob-
tained. Compared with pure Ni (OH) ., the gpparent diffuson active energy ( Es) of Ni (OH),
doped with Co and Co + Zn was decreased and the diff uson constant( D,) wasincreased in the an
ode and the cathode processes, regectively , the effect of Co was greater. In contrast, for Ni
(OH) » doped with Zn, its E;wasincreased and D, was decreased. Therefore, it was concluded
that the reaction activity of Ni(OH) » electrode doped by Co was enhanced due to the reduction of
proton diffuson resstance, while the reaction activity of eectrode doped by Zn was weakened due
to the increase of proton diffuson red stance.

Key words: Ni(OH) ,microdectrode, chronoametry , diff uson coefficient , activation ener-
ay.
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