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5*t.1 Brief Review of the Sarlier Work 3

Thousands of Papers on eleotrodepoeition 0^ single netels 

ore available. So*ev©r the present review is confine a to the 

deposition of Sin© ana Sin.

3*2,2 Sarlitr lork on Blsatroiteppsi tim of Mao t

Oya&ido sine plating dates frosi tforld ver-X» when the 

throwing power of the sulfate proest© vm insinuate for plating 

steel shell eastings* Qoasieroifel possifeilitise for the presses 

were recognised and hath coapoelfcioa net too early postwar year* 

fey porotor and Wenlond { 28 ) and Blun etol C 29) • Btvelepaental 

hi^Xighte include the introduction fey ©pli»g<sr ( 30} of 

polysulfide for protection against notellio ©c&tmiudtion*

The historical aspects and performance of the store dilute bathe 

©re iiecusaed fey Bair (31 ) end 3® Mom ( 32). k hath for 

electroplating of bright to eestitorlgfct sine of the acid chloride! 

no Id sulphate, _-' _ . • acid fluofeorates, acid scstic acid

sulphate, alkaline sine at© or alkaline cyalfi# type is described 

fey Martin eylvia mil ccMtorktizs (33). Similarly Huchsfte,niche 1 

qb% ©th®rs{34) gave the alkalis© bath for electsodepoatiioa of 

sine, containing sod lust hydnoside as usin constituent' and glyconic 

acid aa complying agent. Annoalaoal tetrafluofeorats bath was given 

fey 3iiij8hit(3§) and others. Siaiiar type of work has bom done on 

different baths.Recently, quite promising work hae been carried out 
on s&nc deposition in relation to industrial asps eta, addition agents 

«tructore etc. (3b-54) •
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Fig. 1—Effect of Zinc Sulphate concentration on 
cathode current efficiency (CCE % ) of 
Zinc deposit *
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Fig.2— Effect of Potassium Thiocynate concentration 
on cathode current efficiency (CCE % ) 
of Zinc deposit .
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Fig.3— Effect of Boric acid concentration on 
cathode current efficiency ( CCE % ) of 
Zinc deposit •
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Current Density (amp.per sq-dm. )

Fig. 4— Effect of current density on cathode current 

efficiency (CCE %) of Zinc deposit.
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Fig. 5— Effect of temperature on cathode current 

efficiency (CCE %) of Zinc deposite .



38

• 
~ 

po
w

St
ar

 fau
tM

l to
a8

a©
t5

m
8 o

r
 th

e O
Bt

hS
H

ltt

St
m

ti*
 m

&
: *p

o$
 da

po
&

lt*

So
w

ot
h a

nd
t 9

90
6*

 if*
®

 ©
at

at
ar

 o
f t

he
 

fe
9t

&
&
 ro

ta
tio

n t
o e

lt^
ht

Jy
 ptm

lfc
*

Sl
ig

ht
 Ji9

pt
w

«s
m

fc
.

v#
O

so
ot

t*
. j»l£$iti&

 ac
a-

aS
ie

w
aa

t.

f*«)ts
ti

t<
*6

|

{'
69

*1l4R5
»f

C
S|

41
.3

0 IS
*9

w
*6

6i
#s

S6
.4

2
M

M
83

.7
8

31
.9

?
83

*€
#

64
.8

2

a*
8t

$
0.

01
$

8.
00

0
6.0

S8

W
S*

7

0.
0a

?
0.

11
3

8*
11

*
0*

13
£

0.1
SS

8.0
3S

9*
83

6
0.

08
S

6*
08

6
0.8

9?
8*

0f
l©

0.
13

0
9.

41
4

0.
17

3
9.m

?!
ttt

»'
r»

 o
f <

sf
op

oB
tt

*
£?

&
*©

£ G
Sf

s^
or

 ^t*
of

 £*e£M%a
$»

 
^e

cs
co

l te
-1

 ip
 nitif

?1
04

pO
9l

&
O

*

egsi61dn
s*

t*O
r.

 i^r
^t

o*i
W

ftt
w

i W
W

M
W

W
W

,3
Sg

3t
*&

 8&
«6

 ■§-
 ’Sh

e e
fff

ee
fe

 of
 9e

un
itl

oa
 of

 4&
cc

$f
Bl

Y
*l

* m
 Its

®
 m

cf
cn

l on
fc

an
fc

 of
tf

5
43

» 
P«

*s
w

nt
!W

3»
 c&

fc
ts

oS
®

 co
rs

cm
t o

ffS
ct

es
^ C

 T£ ) of t&
e f

ip
o d

ro
os

lt.
m

fL
p*

?s
Z&

 % 1
0 g

ss
. p

er
 10

©
 sf

iu
 i^se

ss
tiM

 i&
lp

sf
ea

to
 * 1

0 p
ss

* p
er

 16
9 a

l«
 

3©
*r

is s
ol

di
 * ,

2 fr
m

. p
er

 18
0 a

l*
 '2arre&& 

* 2.
4 «

3t
o*

 pe
r ®

*?
.<

5b
t.

'3
®

ap
«r

»t
s*

re
 t 3

©
 a.

 
sie

et
c&

te
 £t

*t
9n

<s
« *

 4
* 2 

vo
lts

.

♦ Q
at

ei
am

 cm
di

t&
tin



37

100

90

80 

# 70
LU
a
° 60 

50

40

30
0 5 10 15 20 25 30

Duration of electrolysis (mins.)

Fig. 6 — Effect of duration of electrolysis on cathode 

current efficiency (CCE % ) of Zinc deposit •

o



38

*$
££

**
■

at
*-

sa
fe

w
ts

&
f m

gt
aQ

tt h
ct

gi
O

 4*
5»

oi
t*

■m
*m

m
*4

t i
m

*u

$£
‘*I

*A

i

m
*m

m
*0

4’

W
r 

3¥&
id ±3 t

■^w
w

pw
js* «S»r?S|$0 «

v*
ni w

 irt
Ĥ

W
I W

tf t
T 
")

i I’ 
U

r ft
p!

 |W
»Î

P 
l*»

» 
i ~
; liw

pw
iflr

 ifti
ji»

a6
l>
pl

P<
Ti
 

W
7<

lg
* w

ai
piM

gw
^a

i'.
 w!

 ji>
T*

»J
W

t

0*
«$

3
$*

0S
3

f*
0#

<M
>S

3

<m
n

»
M

m

©
*©

4f

««
94

8
a*

©

0*
08

#
0*

08
5

0*
<m

-

0*
03

9

O
tO

SS

M
m

su
*M
B

t

1-
qr

i‘fi
Jn

iT
Tq

fl̂
‘lf

fa
ifr

M
tl

4///7

«•
■ •

©
$

ttW
W

BH
tfO

W
frW

l^
O

gW
 ^©G

tr
oO

®
 Sft^

O
S «

3$
w

«M
? ' i

lfc
sM

 SS
SS

 PtaCB
cn

tO
O

fr
 

w
o,

* exm
i&

m
z®

 &&s>
st

*9
6 A

s m
po

oi
M

i 
.'*

 mtt* 
Q

eK
&

<t
tH

tt«
r 

g<
m

-2
.

■/
 > 

ij&
st

*.

©
st

&
s$

&
 ce

sn
ss

sJ
s e

S&
al

ef
tfl

? 4
 &n

? $
£ ?

 ©
c 

oh
©

 ss
jfe

te
 O

ŝ
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Fig.7—Effect of electrode distance on cathode 

current efficiency C CCE %) of Zinc deposit.
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3 * h '* \ Burlier work oa 31eetrodeposition of fin s

lusher of usihocls for the elo ©troaepas it ion of tin 

from different bathe havt been teiosn for mm than tOD year®. 

Mother* ar*3 eo'-woa&em ( 61 ) tested many of th©s« early 
baths md found vpn eatisfaetexy. ftorester (62) hinted at 
the reason. All were bassoon tedium staaelta formed from a 

•ta&acuo salt in tbs pretense of eresss alk&li.

Sroetor { S3 ) and Praise were appareniy to first to 
publish a plating bath bused on sodium atannate. Ao far as 
aeio* baths for tin plating are eoneemei, number of investiga

tions w0m involved in solving the problem with the additives 
wiiieh th^r found were tft&ees&aigi to give smooth md adherent 

deposit. (64)*

Utemmtoh m tin e i# d rede po© itim Continued at a rapid 

paee after I960. tfusereus art idee mi. patents have up tired 

in ih-t literature describing new addition agents, bri^tneye, 

cry nisi structure, effect of temperature, throwing pos‘cr etc. 

(65 to 70).
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Fig.9 ~Effect of Tin Chloride concentration on cathode 

current efficiency (CCE % ) of Tin deposit •
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Cone, of Hydrochloric acid (Normality in mixture)

Fig. 10—Effect of Hydrochloric acid concentration on
cathode current efficiency(CCE %) of Tin deposit.
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Fig. 11 — Effect of Sodium Chloride concentration on cathode 
current efficiency(CCE %) of Tin deposit .
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Fig. 12 - Effect of current density on cathode current 

efficiency (CCE %) of Tin deposit •
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Fig. 13 -Effect of temperature on cathode current 

efficiency ( CCE %) of Tin deposit .
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Fig. 14 —Effect of duration of electrolysis on cathode 

current efficiency ( CCE %) of Tin deposit.
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Addition agents

Fig. 16~Effect of addition agents on cathode current 
efficiency (CCE % 5 of Tin deposit ■
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t&on coccisoft m& thus a mlSsasi adherent deposit wool4 

result* tbs vocalting so^l esses containing largely the cine

natal iom in th® fx>m of bn I b.n |g or cn tb.1^3 oad otbooa

hitherto unknown# get £?x&etl» ?Mo»c?/aei€o leas ore rmwn
noef> tilth sine* tjo base tiewemr to specific wideneo foj? the 

foliation of clifforoat ts^ws of ea^lcacos to attain onuiiiw 

triucw IQ such wo ftaoa to depend on th© meagre data availaMo 

olth us indicating eh* fe*?safei©n os tSjo following typo® of 

e^spslcma® with I^nown instability constants ji ©sis Cor overall 

©ample# and the other* .for etepwiso dissociation {XvqptLsscQS*
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ffio mftfAooyanl£& conHsenefLvos iswtfcnuB 

cc&&t%4v&£* aad ale® ^tavtOna iargsiy as- a ocmspipp&rjfy ion in 

palPbiliMs® :>s t'VCft*,- fb&iiop easier 99%to ©£ psobafcio£v _
d0dpo«4tlonsS* C&q asst frqpcnrtmt: vaeie6>Ia» 4m cmft toll lag

\
tftcj ISjasssttoja of spc-ctfl® ccopi&esgQa afro t&© pu and tho toioqp- 

onafro csttswfc ©f t&« r'3t&# c&o oscs&oseoo 00 the typoi* D<nfc4onad

easy ha pogpopoa to ^sssooi&fo as follows t

Cm* X*m$lmis6 ( both > t
.<MUiw »jy^^in>itiirirwMaww^NM»a©''^'WW>wi^T'nifawp»a«»ac<wiiw*ii4'i[>>niiMi!ftifwii,<Uii^waawaat1

"Vho saasfc&aao that ora feoSlcwoS to ©aaar my fca oucruBcioad 

no foilou© »
♦

rra3©4 * a.U’B' « ftfii'JM)^ ♦ k^3o4 *** ( i >

©2?
*1 &

%«•* { 2 }
A* J „ <$»

* 2itTi3 « :A-i vm\~ *

mi«m)% saa' ♦ a sm ♦** ( s )

* s^ilibrlte or Qisaosioti©© eo&stant boing oat w»sy low 
< o.ou& itf"***) may yiol«§ a cashless ^ as fallow® t

mi^m^ * = 2£ic^>3 * e* .«• f4)
;irj C^?3>g x tin34, + $ :rjsf* ,*** f 5 )

JjjSA
&n oither £ma (?} or IS) gets ca&»ea<3 at the c&ttelo 

• Otta# © & # 3n°(S©H<3) *«* CO)

furtHor g*owth of £G£ssit fellas the imp of aaootpt&m*

Bar© parts of i$m eathorte aro ^erjopltOiS by fteasfh etotol ions for 

thoir tom to bo ^soisfsrg©?!*
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Bln CosK&ocm ( flcM ■SMortOe Bath ) *
wi. - ^ -'<*.■ *»**# (y iu—ini.'iiiw unawmiTPy)i»w iMfc w yirru^mfi'T w g^w^^wa***8**!****^^

-ilia iroscWUsrwi fitist. are ftolAwosi tss oa-sur csasy t>e cocmriocdi 

■as tolew *

' fttaiwacHMi ana otaMmla '3t)*$plme& *

an:^2 4 * '« *«* SolUrllO 3&tt »p Is)

m

GoS&g 4 41 f3a** £5o^G£\ ** • * (2)

ns^on-Sg = 4«a4 ^ sr. %*T i '^Omplaa* } **<i*>

3»m$* = 0»S* 4 sa|** ** Cl-tl

SttgGfTtg - 23a4 C xr©1ck )

jT**4 ""Ml ^*4S _^Vt «3.^| s orf* 4= 4 a* »* ( 2~s>)

Or*' BXorJneR3 fleas £a&3te &99odatim of fch« «xxgn&cft m in 

its/ or It h%\ goto sommJi at tli© eatboste as t

0»^ * 2$ ** fJsA'dl

Al tom&fciroif# 'iso th© botfi Mges ood t&8 atsnisoiie tin eatiOios^ 

hfch ©s? coos?! seme t&Q to tli© of d ©rbitols* got,

formssS «an6 th© smb&g? insM&oeoae fmm Saar to ei*«-

■ftwi®*' efcsEusic irac^itfsea® tf)de CH vjLCngosS*

<* (solutill Nation)

= 2 £?n4 ❖ Cft-”! ^ fcgsgftisfto dlosooiatton)

- 3n7r 4 gji (OscgAoK Co&Ay Oiaaaaiati^ 
So*4 4 4# « 3n® la)


