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ABSTRACTS

In the presence of hydrogen peroxide, the effects of temperature and pH 1o

the catalytic reaction velocity of cupric-thiocyanate and the quantities of reduc-

tion products adsorbed on the D.M.E. have been studied by polarographic method.

According to these experiments, the following empirical equation has been

derived for the relation among temperature Ti, concentration of hydrogen ion pH;

and adsorbed cuprous-thiocyanate in moles/cm?® Zij, and the rate constant log Ki;

log Kij=- (A(GH,)+B) +C(pH)+D

1

Z,'J'.= T‘

1
fetom T+ Bl +v(H) 2+

where, A,B,C,D and @,f3,7,8 are constants, The Calculated values by both equations

are well agreed with empirical values within 8% in the error.
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RK>K.(Z 4 #ES —EsA stz A REJH
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(iz)av; kinetics current in pa

D,; diffusion coefficient of substance A in

cm?/sec

n; transfered electron number in kinetics

reaction

K; rate constant in sec~!(moles/1)~! for the

{forward reaction (2)

C;: concentration of substance Z in mole/]
DR A ket o' 7}y REEAY KC &
T, G Hadez TKETE 4+ 9
o}

%t Brdicka®X & v}-gal zFeh.
j=2FuaRaC, C,l0P (5
"~ a+nFqukC,C10°

u; thickness of reaction layer

¥; Faraday constant.

q; average area exposed by the mercury
0. 0085 ¥ —g’—mmt”*

a; Ilkovic constant (605nm?*37¥/¢D),1/3]()%)
D,; diffusion Coefficient of substance Z in

drops.

cm?/sec

G)RAN 4 C°rF 3x10*mole/l 3o} A &A%

% apnFqukKC,l 108 el = ()AL G)Re2 7
3] 24+
il{ = nFquCkocslos .................. (6)

®RdA 4 UKE Rt K& EHIck (3, v
8 g, 1077em ¢ ALMES FEE) @)Re
FlREA Bt FREFEAAE G0 BREE
1.62x10 " mole/1 & et T TR HA
A BHfEYS ®ES molesiiis] MRRX &
Brdicka® X4 FIA o
,=0, 85nFmd37V*Z. evinnninnnis (7)
i,; adsorption current in ampere
Z; maximum numbers of adsorbed moles/cm?
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m; rate of mercury flow in g/sec
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R + Aok
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T EXEXKE 4

B % &
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Cu*+e] 2] 31412 Bk 3171 fsld Chloroform
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T=15°Cej 4 m¥3t3=3, 083, (W& molesH
ER), m¥%3=9 080 (kinetics WTER) S ik
4+ 713 Capillary ¥ &% FHHstde Hhe
RIEROVS} 7,

R ER

(A) RREEEMEK)

iR Hz EAYT HO:9 BET RERE
d w2 EE ANl BHA RABER
BES} PHE —FEslA) ¥ H,0, 8 gER:
4+ BAAY BERREEES e L &%
fRike) Rl v BEREEEZL KRB
A EREE €%t ek MERE —wEs
A stz BES PHE #{As a4 RERES
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of wel MEEECL #ms¢ch 2#x PHE
nel]l wle) activation energyv) Hinslgl e =
R Table 13 zv},

TABLE 1. Analysis for Kinetics of Copper (]| )—thiocyanate.

PH T m t ik k ka AE
°C) {mg/sec) (sec) (pa) (I/mole sec) (1/mole sec) (Kcal)
15 3.41 3.42 0. 076 55. 1 86 x 104

L1 20 3.39 3.40 0.088 63.2 103 3.2
25 3.36 3.31 0. 097 71.0 114
30 3.31 3.21 0.000  8L.4 108
15 3.37 3.45 0.037 30,0 42

1.6 20 3,34 3.37 0. 041 35.0 47 7.4
25 3.33 3.29 0. 052 48.0 61
30 3.28 3,19 0. 069 56. 4 90

[ 15 3.32 3.44 0.025 22.0 29
2.7 20 3.25 3.33 0.033 30.0 40 .1
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| 25 3.26 3.24 0. 053 45,0 64
[ 30 3.24 3.17 0. 061 85.1 76
15 3.27 3.33 0.016 11.¢ 18
41 20 3.26 3.25 0. 020 18.0 24
25 3.22 3,14 0.024 2.5 30 ;16,1
{ 30 3.13 3.12 0. 047 43.0 58
15 3.31 3.37 0.014 8.2 B Vi
_ 20 3.29 3.23 0.017 13.0 21 18.0
4.8 *
25 3.22 3.15 0.023 21.4 28
' 30 3.21 3.08 0.043 38.2 54
ka; Brdicka method, k; Delahay method
Table 1] 4 & 4 9= vt} o] Brdicka c}.

method 2.} FEEEB(Ka)x Delahay met-
hod(K)2 FK¥zkech £ 1045F o 2 ol
doj ot WEEMS ek ol BEREE
Brdicka Kol KER FA (a4 FLUEL
107’emE %gtelm g7 AEoin ool A4
£ Rj# 4 4 = Nitrosophenylhydroxyl amine
& #3t Kolthoff 8 KEREPEE Delahay ko =z
EEEHE KL £8 UY ol "@&ET T
Lzl AE J/ES 9 ok =g Fettr—
Fet*el] %3l BiER EEE & Kolthoff} Parry
+ Brdickazx o 2, Baxendale®™ 2 Chemical
method & EEEHE & KN o MEY
RS HEs) 29 1045713 Kolthoff £2) 4
st | 2A Ao #ES A weky
EEE FEREA wek bR el vE 4 8
o™ 874 & Delahay ti5} Brdickap:zo g A
Aok Delahaykez Rt K& 44
Activation energy zt-& Al 48] X Az PHE7
o w2} Activation energy zho] #ipsl= Ao
2o}y Cupric-thiocyanate Complex &= Strong
acid range o) 4 = W] - "ELEY Complex & <]
2 Yo BERERERE 494 Brdoq Cup
rous-thiocyanate iy =&z PH#gfnd wel
Cupric-thiocyanate = 4 2} 2 22%E{L% Cuprous-
thiocyanate 2 =] 7] ) F4| Cupric-thiocyanate £]
SEREER el WAl n £R=ch olgbie]
Cupric-thiocyanate ¢| TRTEXEEE= EEY}
PH) fk#Fs1y o] €4 BARE abehile] at

() FEEHE)L BET)e] Gk

& BEANA WELD EEERE PHe e}
plot & R Fig 13 zrow @ bd 4 g3t
e~ A4k

3 A’ f”l"”l“-ll"
q714 A’, B+ PH4 wE Constanto]™

activation energy AE £ (8)3¢] slope A’ 4] A
R

(2) A’,B & PH %9 [f{R

FEERK)SG PHRGRE ekl B4 @)
o FRE slope A’ ¢} intercept B’ & PH ¢
u}zl plot#] &1 Fig 2¢} Z o] Fig 2414 v}
&4 BRERE 49k

A" = —T60(PH;) = 870« c++veene ©)

B’ =2. 40(PH,)+3. 30-++++evoer (10)
@, (10)XE& @Rl RKASA w53} e —
BRE 44t

log K.-_.-=TIT{A(PH,)+B}+C(PH;)+D-“(11)

th, A=-760. B=—-370, C=2.40, D=3:30

B, m#R(Z)

D. M. E. 8 3= Cuprous-thiocyanate 2]
moles#= Kolthoff &% Okinaka 7} #4435 ¢l
upAl7ba| 2, Cuttol o] BEM(L welde R
EE #brt g9k, =8 SCN-o| ¥R
% electrocapillary?] maximum curvesz} B
Bhel o] HESHY o8 M| doidE At
o, @ wizly PHe: BEE A7 HE
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1.90
=10 N ~i4
N -6 /2
B -2.2F ' 10 &
| oo o ]
-34f 1e
- 4.0 -y ] i ]
1 1 1 L [.1 2.0 2.9 3.8 4.7
330 3.36  3.42  3.48
—— _/_x /03 '—*'—*.'(Pﬂ)j
< .
® : logk vs. g-curve in PH=l.1 . e:Ava (PH); curve
©: " PH=1.6 o B (PH); curve
P u PH=2.7 Fig. 2. A a B vs. (PH); curves
(oM " PH=4.] ) . ) _
A - " PH=4.8 § Cuprous-thiocyanate &] adsorption & B3 &
Fig. 1. log ki vs. ;_:-;wcurves R+ Table 24 .

TABLE 2, A-nalysis for adsorption wave of Copper())— thiccyanate

PH T m3’8 1178 ia Z A S
C) (g/sec) (sec) (ua) (mole/cm? . (A°p
15 2. 509 1.5%0 0.075 2.30X10°1 1.39x104 72
1.1 20 2.495 1.576 0.058 .80 . 108 93
25 2,480 1.573 0.039 1.22 0.75 133
30 2.471 1.563 0.022 068 041 243
15 2. 530 1.5%4 0.105 297 178 56
1.6 20 2.439 1.575 0. 080 2.36 1.42 70
25. 2.505 1.575 0. 065 2.00 1.20 83
30 2,517 1. 574 0. 030 1.47  0.89 12
15 2.519 1.598 0.107 3.20 .93 52 .
2.7 25 2,482 1. 569 0. 085 2.66 1.60 63
25 2.465 1.568 0. 068 2.15 1.29 78
30 2.469 1. 562 0. 053 1.66 1.060 100
15 2.505 1.590 0.129 3.95 2.38 42
4.1 20 2.486 1, 586 0.103 3.17 1.81 55
25 2.482 1.577 0.084 2.85 1.71 58
30 2. 507 1.570 0. 070 2.37 1.43 70
16 2,439 1,585 0.130 4,09 2.46 41
4.8 20 2.441 1.573 0.114 3.61 2.17 46
25 2,441 1.573 0. 097 3.07 1.85 54
30 2. 465 1.570 0. 083 270, 157 64

A:molecules/cm®
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294 FHFEEN A ligand 2 FH% NHSCN-L
Kolthoff 7} M8 KSCN .t} mERko] v ]
X residual current 7} 4 AL AL &grel.
Table 2 8] &%= NH,SCN & ligand 2 (£
0L 49 Fstaq D.ME BEs =Cuprous
-thiocyanate -2 PH 7} gl ol wa} 8in=] o
Fl—% PHe 4 BE LR =t Bd=E &%
BE Aagv), of# g ¥A-& Cupric-thiocyanate
2 BEFEEEER(K)7I PHifd o}e) &4
He &0 HRY s 29 Cur—CutE
MR- 7935) Strong acid rangeof 4= TR
S Aele PHiEtfnel wheb %% Cuprous-
thiocyanate® 7] =34 BERE®K:
Cuprous-thiocyanate 2 /oy D.M.Es] Bxd
o2 BRE@)ke] W AR

T R sk od8 FREER
SCN-| &#7eRs CU* o) 2 el £EH MF
o B3 % el Aded oY FAH P
ArHe AR kot ARl

wepd AWEIEER Cupric-thiocyanate?) |iK
KiEe BES PHol 27 A0 AL ¢
g o RERCZ)S BET) R KEJ2R
E(PH) <to] & EWPAF=2 vFebie] kel

(1) BXERZ)2 BTt Pk

% Bt w2} BRFD molestiE PHel
w}2} plotgk A3kt Fig, 33 Zres] Fig, 3414
s e AR A9k ‘

'zi,f;‘_l.!.g.r......................”(12) ‘
Q2)Rell A EEA LEET energy ¥ FHEE 4
Qov a', 8 & constant o] e},

@ «, B o PHoLO| BIER
(PH)¥ % o, B89 BRE plot 3 A &Fig
44 7oy Fig. 44 ch-&2] BifRE A4l

a = -8,4x10-PH,)¥ +1.03x10-5-- (13)

B =4.73% 1079(PH)* +3.54x 10~ (14)
(13), QO RE 2R RAs S v}&3p 2
—@Re 24k \

Zy=p-{a®H)t + 8] +2PH) +5--15)

W a=-84x10"* B=1.03x10"

¥Y=4.73x10"1°  §=3,54x10~*

400+

3.501

T

250" @

2,001 /:. 9?3//.
. ; !sor//??’/ / -

Crook

— ZoX 6P

30 3.35 342 . a8

/ -
e x 2
T X

————

o @ Zi vs —*'_Ecurve in PH=4.8

® ” PH=4.
o ¢ PH=2.7
© PH=1.8
® - PH=1,1
Fig. 3. Z; vs:-—;’.;ci.arves '

1.05 1.27 1.49 .7/ .93 215
onf
O o wvs. (riH)i% curve

S A B vs (PH)E curve
- Fin. 4. o & g’ vs. (PH); curves

U REE (2= EEEREKZY 4z
AE goi-dals Aot o]F YA€ Y
A& ¢ 3o Z kY Al FR(S)E Table
2 =) FAHE K T,PH,S gt8) A7 deA
T AA v A old HH e F o W
7t ol FAA ¢k HAL e HEoer Rz
FA a4 g2 WD), 15)F FAsty
A LR AALA & AP X SE HBe R 23 8
% LR & ehskem = Aste Table 33
Zret, -
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TABLE 3. Observed and Calculated values of rate Constants(k)

AAdsorption Waved] B8 W

and adsorbed(z) (moles/cm?)

219

T k z
obs, val cald. val | error % obs, val cald. val error %
15 55.1 56. 2 2.0 2.30X10710 2,30%x 1010 0
1.1 20 63.2 60.3 4.6 1.80 1.71 5
25 71.0 77.6 5.3 1.22 1.17 4.1
30 8l.4 90.1 10 0.68 0.65 4.4
15 30.0 26.7 11 2,97 2.7 9.1
16 20 35.0 36,0 2.1 2.36 2.14 9.3
25 46.0 48.0 4.3 2.00 1.81 9.5
30 56.4 62,6 1.1 1. 47 1.24 15.6
{ 15 22.0 24,0 9.1 3.20 3.24 1.9
a7 | 20 30,0 32.4 8 2,66 2.82 6
1 25 45,0 4.7 6.7 2.15 2.3 6.9
30 55.1 61.0 10.7 1.66 1.8 8.6
[ 15 11.¢ 11.0 0 3.95 4.03 2,0
41 | 20 18.0 17. 4 3.3 3.17 3.52 11.0
‘] 25 26,5 27.6 4.1 2.85 3.03 6.3
i 30 43.0 43.7 1.6 2.37 2. 54 6.2
15 8.1 7.6 66 4.09 4,29 4,9
4.8 20 13.0 12.9 1.0 3.61 3.89 7.8
25 21.4 22.0 2.8 3.07 3.31 7.8
30 38.2 36.4 4.7 2.70 2.84 6.7
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