. from an’ ‘ammoniacal solution containing the tartrates or oxalates’ of the metals

’T'may be brought ‘closer together by the’ formstion of" oomplex ions, as 1is the case

ELECTROLYTIC BRASSPLATING FROM NON-GYANIDE ‘SOLUTIONS.

4

. AL stabrovsky .- -

varioue preSCriptions for noncyanide beths haVe been- suggested as replece-
, ments for cyanide salts in brassplating baths. - Donald (1], proposed a bath .con- '
'vtaining a high percentage of sodium thiosulfate for the deposition of copper and'
“its alloys at the cathode. Darlington [2] deposited a brass alloy on the cathode

i

.vbo be depositedu' Tumanov [s] pr0posed the use of an’ ammoniacal bath for brass-

, plating. G. Dorini [4] gave a formula for a brassplating bath containing ammonium: "
lactate.. Sukhodsky and his associates [5] have shown that brass may be deposited o
- on the cathode from alkaline baths that contain tartrates,_ ' _ ey

NotW1thstanding the variety of formulas suggested for noncyanide batho, none o
of them has been applied industrially up to the present. time; we were therefore
interested in making a more- detailed study of solutions of various noncyanide - ... .-
‘coordination compounds of copper and zinc, with the’ objective of determining the .°
feasibility of brassplating without ‘cyanides. We used as our. research. objects .
solutions of copper and zinc chlorides, thiocysnates, and thiosulfates, with =~ '
. glycerol and Rochelle salt, ‘as well as with ammonia, pyrophosphates, and oxal—

. rates, o o, R I ‘ .

S TR PR EXPERIMENTAL o AR L
, la The conditions EOVGrniqg‘the cathodic deposition of" bresse " The deposi-fﬁ
} tion of brass at’ the cathode from noncyanide-'solutions” requires that the rever-
- .sible electrode patentials of, copper and zinc, as well as the deposition poten—«i:

tials of these’ metals, be made similar., ‘The reVersible electrode potentials | ,““‘

with the cyanides.,  The deposition potentials may be brought closer together R
- by setting up a difference ‘in the rate of increase of cathodic depolarizetion\offﬁh
cbbper and zinc during electrolysis. The: depolarizing effect of the heat of "
formaticon of a copper-zinc solid. solution likewise promotes the rapprochement SRR
. of the deposition potentials. S . RN = Ve
" 2; Rapprpchement of the reversible electrode potentials of copper and zino»"‘
~~1.meane of the fogm&tiog of coordination. compounds. ' In agueous solutions,
- complex ‘salts are dissociated into ions and conduct electricity like simple selts,
' .so that they,: too, are electrolytes. The dissociation of complex salts into
" ions takes place 1n two etages. -The initial discociation involves the formetion
/! of complex lons; the secondary dissociation entails, the appearance of - Bimple ions
. of the metal in the'solutlon. - The ‘following reaction may.serve as an instance -
of the secandary dissociation of complex jons - into their component parts:

IR ":f,"  cu(NHg) 4* *“"Cu++ + MNHg (1)

-

: The equilibrium constant of this reaction, called the instabiiity coﬂstani

' . . X \
ot , & :




;is a measure of the decomposition of the complex ion into its constituents and x
- is defined as the ratio of the product of the activities of the resulting ions Y
vﬂto the activity of the complex ions, i.e. ‘ : .

ot W @
Sou(NHs) 4 | |

E ‘At constant concentrations of the central atom in the coordination compound .
: (coPper) and of the coordinated group (ammonia), the size of the instability

. constant 1is proportional to the concentration.of active simple ions of the metal

iR the solution.. We see from Equation (2) that the magnitude of the instability -
'constant may be readily calculated, once we know the activity of the simple

7',copper ions in the solution, since the activities of the other substances enter- )

ing into the equation may be found in the appropriate handbooks.,

‘ The activity of simple ions of copper, or zinc in solutions of their. complex .
"~ was determined by measuring the enf ,of concentration cells. The activities are’
then calculated from the equation : o , : \\\\\ = :
o S N E F 2 ' : o '

i

f»where al is' the activity of the metal ions ina solution of a simple salt, and ‘
T is the activity of the same ions .in the complex salt solution. The results
.of our determinations of the instability constants are listed in Table 1.
- . TABIE 1 o
Instability Constants of Complex Tons. of . Copper and Zinc (18°C)

10

-t

)

’ Nd; Formula of the coordina- Concentration Concentration
- tion compound’ of the central af the coor- Instability '
atomin the =~ |dinated group, | constant
 |coordination |moles/liter - -
. |compound, , L,
e ‘ moles/liter - , ;

- L KoCuCla veveasacaonnecs © 0.05 '0.672, .. | 5.01-107°
2.} NagCu(Pa07)2 eenuenses |~ 0,05 0.100 \ 3,10-1071° .
- 37 | NeaCu(C204)2 «eavoaonss 0.01 . 0,040 12,05-10710-

4 ) NasCu(8203)z tuyiiuiss 0.05 0,100 ¢ . | 2.,05-10722 -
2 KCu(CNS)2 .ceiovvnvenns | 70,05 3,090 . | 7.83-10713

R fNﬂCu(CsHst) vieeaneies |T10,05 0,100 | 4,20-10713

4_g | KeCu(C4H208) «ivuvesses 0,05 0.075. 6.,72:10714
O | Cu(NHg) 4804 vyvveisesnn 7 0.05 10,600. 4,85-10715
9 | Kz2Cu(CN)g seoeseniinane | 0,05 0,150 1.66-10722
. gasZn(Peov) eaeeiaesas 0.05 ¢ 0,100’ | 5.74-1078
s Za?Zn(FOO4) Cysvnsasss 0,01 0,030 . [.7.05-107°
15 | EMs)a80¢ L.uiiuuin, | 0,05 0,600 | k.27+107%°
e KaZn(CM) g vuiivnnononns | 0.05 0,200 2.52-10712
1 NazZn(OH)4 EETTTTTNS 0.05 ,»0,670 : ,5i35r10‘15

t

’smallwe :ee in Table 1 that the instability constant of complex copper ions is
iy ir han the instability constant of. complex zinc ions in pyrophoSphate,r _
ate, -ammoniecal; and cyanide solutions. Hence, the concentration of simple

: copper ions in these solutions will be lower than the concentrations of simple
+. zinc ions. ! ,

P

‘
L

/
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- This indicates that the’ active concentvatlons of simple ions. ofcu and n .

.nay vary over a wide range in different solutions, depending upon the 'nature of.
~ the complex salts. .Inasmuch as the reversible electrode potential depends upon
 the active concentration of simple lons of the metal, we can bring-the reversible -
,electrode potentials of copper and zinc closer together or.farther apart by s

"changing the concentration of the metal's ions in the solution as the result of

the formation of a coordination compound. In measuring the reversible electrode -
potentials of copper and zinc in ‘solutions of complex salts, we used the concen- -
trations of the initial-substances given in Table 1, The simple copper and zinc

.salts in -solution totaled 0.05 mole for each The' results of our measurements

'~ the copper 1is present as a

. T&ble '2 indicate that in non-
7 cyanide .solutions, as in cyan-
~1des, the reversible electrode‘-

- ordinatlon compoundsi R

‘of copper and zinc in.solu-
-_tions of" complex ‘salts 1s
- less than in solutions of .

‘tween the reversible elec- | o : Formula of the Reversible elec-

“and cyanides. In solutions

are given in Table 2..We see

. from the Table that the dif- L s

ference between the rever- -’ . ‘ . TABLE Y

de potential o ' '
sible electrode po entials o Difference BetWeen the Reversible Electrode
Potentlals of Copper and Zinc 1n Solutions of.
Salts of ‘These:Metals, as a Function of the j"

slmple salts. The p.d. be- - Compounds Employed (18°C)

P;DQ>”

| . trode potentials drops from . No. copper or.zinc{trode potential,| _° I
:1.1 to O.457 volt in the o« 7| ¢ compound . | volts [ VOPB
transition‘from solutions of - o 1K ot copper }.zinc .-
" copper- and zinc sulfates to o e I T
solutions containing pyro-  , . % 3|80« cseeeer 7 40 085 1-0.815 | 1.100

phosphateS, oxalateS, ammonia; , ZnSO4 veswss | - ] ; 0

NaeCu(P207)2f‘ 0 08s o BN
containing thiocyanates, thio- NaaZn(P207_2 ’fO}OSQ 0,972 b 5 |

sulfates, and chlorides, .where -

W

NazCu(C204)2 ‘.\¥02095 ,6!915' 1. 008

complex salt; with the zinc as = .. . NaQZn(Czog)s“ o ~ '
-a simple salt, the p.d. 'of the ~ - 4 [[Cu(NHz)4504. p | e N
irreversible electrode poten- R Zn(NH3)4SO4 -01080 ~1.036 J 956,
tials ranges frmm O 00 to ERRRI 5 Ne Cu(CN) S I N I
0. volt. 2 ‘ . ORI 2 3+*. | -0.620|-1.0 0.457
91T 7 U|NaaZn(oN)g., | T0:6RC|SROTT | 0857

The figures enumerated in“J

O\"‘.

Zn504a--.qq-'

NasCu(8208)2"
Zn504...a..., ¢

KCU-(CNS)a 54 .
ZnSO4 '.,' a 9'4. .

KeCuCla.nai | 4o 16 0,815 | 0.977 .

~. .

=

potentials of copper and zinc =0.1201-0,815 | 0.695
can be brought much closer to- ' L

gether by the formation of co-:f

'20,315 [-0.815 | 0,500

.
[ . -

B Ca:thodic polarization
of copper and’ zinc during their ' :
deposition:fr .8olutinng of complex salte. . We made a study of the complexes

. 1isted "in-Table 1. n order to learn the effect of the cathodic polarizetion of

‘cOpper an zinc upon the. rapprochement between the deposition . potentials of ..

 thege’ metals when deposited from complex salt solutions.. The results of these

'researches ‘have been described at length earlier.; In-the . present paper we shall: .l
' clte merely the results of our investigations of the most typical solutions. The |

,concentration of the initial. substances in: the solutions and the formulas of -the .

‘complex salts are listed in Table .3, If we denote the reversible electrade. - .
.-potential of the metal by Eo and the deposition potential by Ej, then the differ— -,
"ence between the deposition potential and ‘the’ reversible electrode potential will,”

. ,
N ,




A . I e - . ,/ o “l ’ ‘, L/l,’ ’ " ‘,‘ :
; R Concentration of Inltial Substances in Tested Solutions and Formulas

- of Coordination Compounds of Copper and Zinc
Solutiono of‘ Copper Salts. .

‘Solutions of zinc saits

',{ .No._ Initial - |Conc.; | Formulas of - Initial . " {Conc. » | Formulas of '
: | substances{moles coordination “substances . |moles’ '| coordination
1 - lper - compounds - S |per compounds -
o - {liter | liter" e
i 1 cusog~5320‘.1255; 2n80, + 7Hao \‘1h 3 '

A NagP207° -

| ©710Hz0 |:bh.6 |
.2 | CuB04-5Hx0| 12.5
L NazC0a 10,0 1.
0| NH4OH (25%) 50.0

N&aCu(PgOg v Naq,Pao-r NaQZn(PaO-r)a

1 10Hz0 . ,hh 6'
| znS04° 7HgO 1,300
Cd NH3)4 OH)z— 1" NagCOs ', . \!; 10.0

: NH4OH (25% 50.0

} Zn(NHs)4(0H)2 e
' } Naacu(0204)2 -A Zn804- 7HgO s

i*;;s';'Cuso4 "5H20| 2.5 _f '
7| Beal20, | 25.0 NezCz0s (| 25,0 Na4zn(°a°4)3,q ’
b | cuB045H0 | 12,5 |5 ‘~;' - ZnS04* 7Haol Ak 3y ) M
.. |NagB0g - ;o,o- Na Cu CN) .| NezCOg .~ ] 10.0| »'Na (GN s
e '\N&aCOs ] 10.0 2 3 ' ‘,; N&CN gy 10.0 )
t7ﬁ55*.,0uso4 5Hao 12.5 | ‘*wﬁ Znso‘ 7320 1 a3y }
;p.;y“',caﬂaos B N o (c 150 ) NaOH 300.0}. 0.7 RPN
“ 7] - (glycerin)| 10.0 avuiCalisls R 'i4‘f )f,f” ST SV
|NeOH .. |100.0{ SRR (PR o
f_‘b,evthe'vrc_athodic polarization of thie me‘bal: AE: v;z. PR ’
SEE - | m& Bo =b B (h)

i In the e]_ectrolyaia or the solutoions listed in ’I‘able 3, the cathode poten- o
‘tia.l of copper becomes more highly’ electrone«gative than does the .cathode - poten- .
“tial’of zinc as the c D. is raised. 'This'causes the deposition potentials of
‘the. two metals to come closer tagether ) a,s is readily aeen in the pola.rization ‘

curves'of Figs. 1and 2.0 © . . AR L
; g ‘ “"_ \:, ‘ - p N’r:. T Fo
o / . 00 L
' L /:i’ ‘ s “" S - ,‘ ,:)‘,“.a’-‘ ‘ ,23‘; |
:-" e , i I;',"‘-
B o P . ‘ i b Y N
1081 -0 02 '

CAT*#?DI?- mm»m.a' = /voz.'m o _.‘;U, . ..“.,,m.\,, mw ,“_' NETE

‘ Fig. 1. Curves of the decomposition Lo Fig. 2 Cu,rves of the deposition
“of copper from the following.: Bolutions. e

. of zinc . from ‘the following - ‘solutions:
) Haz0h<0z04>e (0. 01 molar) 2). cu(uag)4(eu), (0.08 1y Zn(Naa)4GuR)2 (0.05 molar); 2) NRZn (C204)s
/' molar); .3) MaeCU(P207); (0,05 molary; 4y: Hueu(ﬂ,n,oa)

(0o°1 mlar). 3) !&,Zn(PgO-,)g (0 m ml“). B
”(Q.N ml"), 8) wzCu(QN)s (0.05 ml”’)- Q) mgzn(QN)4 (0-(5 mlur). 5) MZn(w)‘ o

L e x (o 8 mm’)
ﬁa,:': . ;__J‘, AT SRR
:ﬁ\\xlf' , VO |
. e Y
’ b



' vipared to that of the 51mple ions ‘of zinc, in the solutions of the corresponding

. - tions’ of their complex salts as the result of the differences in the, increases
,"in their overvoltages. SRR e , .

"fjeXperiments have shown, copper and. zinc can be simultaneously deposited from’ a .
* 7. solution of ‘their complex palts fairly readily at a cathode 'C.D. ‘of '0.4-0.5 [

”‘,;value of the deposition potential of copper, as the result of the energy of form-w"

; “ T TV \_. »_’_ \“, S N -\ - . N PP R
i : ; KA ©o (o R : RN

This is mainly due to the low conccntration of simple copper ions, com—"

. complex salts, since, the instability constants of copper coordination- compounds . . .
‘(Table 1) are much smaller than the instability constants of the zinc compounds .
in solutions containing the same coordinated group._ The values of cathodic- :

~3polarization of -copper and . . . co e S | R

!

‘zinc at'a C.D. of 0.5 amp . R c -

per sq. 'dm are listed in - L o e TABLE b U
'-.‘Ezgiz ihathhzeiaiiggi:h%s 3 écithgdic Polariz;tion of Copper and Zinc in the_jf.
”polarization (OVervoltase) ,g ;C :oéy;izmoﬁs hgir ggiﬁtiﬁ S;lt Solztionsia 200 f
- of copper .in various solu-' - : P/5a. 1) n Cemperaturel -
. tlons-of" its coordination " No. Formulas of “"Revers-'4~ Deposi- - Cathodic-
’c“:compounds ‘ranges from - - "|complex. salts | ible tion ' |polariz-
.~ 0,828 to 1,184 volts, - ~* |of copper and |-electrode |potential,|ation,
" while the zinc overvoltage = zinc potential, Eq, volts |Ey = Eo= "
. does not exceed 0.420 volt. ;o S Eo, volts | . |== AE,
a\tp“_h.“Simultaneous de- ) —e——fe——— R ] YOLES
*position of copper and zinc 1 NasCu(Pgo—r)z ' ~+0-,082" | -1102 [ 1.8
.8t the cathode from solu- © 2 |cu(NHg) 4 (OH)2 | +0.051 | -l.0k2 1,093 -
\tions of complex salts. 3 aNaECu(0204)2 .40, Otk “‘1 ,016 . | . 1,060 ..
The simultaneous : ok NaCu(Csﬂsoe) ' -8.222 : 7_l ﬁﬁg‘tv'w énégg*'
cathodic deposition of cop- ', - 2 .gagguggnés) : -0‘9 o 5:1'592 | oo
- per and zinc from solutions o 7' Za?Ngst(gH) : :17010, . _1’305‘ ) ’0,265””
- of mixtures of copper and | 8' Nn 7 (040 Vs "WO‘926ti‘ fﬁ1'292*1‘ Vof566‘
zinc salts requires that . a42n(C204)a | -0.9 R 'z
9 |NasZn(CN)g -1.077 « |. -l.k2k 0.347 .
. their deposition potentials - 10 |Nepzn(oH) s . | -1.255 [ -1.473 ) 0.218 . -
 .be alike. In solutions of X e AL | TR R )

,their simple salts where
the difference between the -
- normaX potentials .of oopper and zinc is l l volts, the deposition potentials of

~* . these metals cannot be brought .close! enough together. The deposition potentials.
" of copper\and zinc are brought ‘close. tdgether during the. electrolysis of solu--

t

o The results of measuring the deposition potentials of copper and -zinc in
~‘solutions of simple and complex salts at a ‘cathode C, D.- of .0.5 amp/sq dm are
glven in Table 5.  The composition of these solutions is given in Teble 3,

" These measurements indicate that‘the difference between the deposition po-jt/
. tentisls of zinc and copper is 1:139 volt in solutions'of their simple salts,
In solutions of the noncyanide complex. -salts ‘the difference between the deposi-

- tion potentials of 'zinc and copper drops as low.as .0, .290~0,211 'volt. In the

"cyanide solution end in the solutions in which copper is’ present as a coordina-
tion compound, while zinc is present 88 a’ simple salt, the. deposition potential |

of zinc is' more electropositive than the deposition potential of copper., As our'

-jf amp/sq dmy provided the difference between the deposition potentials of the zinc\'
~}¥and the copper is 0. 2 0. 5 volt. " , , ‘

: In the simultaneous cathodic deposition of copper ‘and zinc, the deposition
‘ potential Qf the 'zinc is shifted ‘toward thé electropositive, approaching the '

s

,':f ation of the copper-zinc solid solution. The polarization curves. of Fig. 3, v
N i~plotted in the deposition of copper, zinc, ‘and brass from solutions of pyrophos—'_:

e



phate complex ions, may be cited a5 examples that illustrate the depolarizing
effect of the energy of formation of the copper-zinc solid solution.upon the =
. deposition potential of zinc.. We see from the figure thet as the current den-

. 8lty rises, the deposi-- co , , ’AM” S Lo o
. tion potentials of cop- . . P o T Mfl‘
" per (Curve 1) and of zinc . T TABLE 5 h = 2

" (Curve 2) come.closer -
: together. The difference
“between the deposition
'potentials of zinc and
-, copper drops to 0.270

’ 'Difference Between the Deposition Potentials of Cop_
per and- Zinc in- their Cathodic: Deposition from Solu-
. tions of Simple and Complex Salts (Cathode C.D, =
: 0.5.Amp/Sq Dmj Temperature = 18-20°

~volt at a cathode c.D. Formulas of  |Copper .{Zinc de_- Difference ,
Of “0,6 .amp/sq dm. . - ; No. copper “and. zinc deposi- |position|between de-
: R \ TR 6-1poten- |position
- When copper and Sal e tion po-]pote P

= , N0 |tential,|tial, |potentials
-zinc are deposited sim-~ - ey volts ",'volt;‘ gb "'EZnA‘,
S Vo.LLs . -PEfCu T =

" ultaneously at the cath-

;Ode'fTOm a solution con- - . - o N ,'_1; S L= E;’volts‘
taining a mixture of R ST T SR MEEEEEE | ——

‘ DR 1510) . S . -

«* copper and zinc complex . H;_A EESOZ S +Q.261; .50.878~‘ : 1fl§9_
io6ns, the deposition =~ L : A b oo -
‘potential of brass:be-- B NaeCu(PaO7)2 Cla1.102 _1 392 0,290 - .

. domes fuch more.electro- - . NeSZn(P207)2 ST o Rt
f‘Positive than the de- =~ - ‘gN& Cu(Ca04): - | N SRS

'/ position potentisl of = > | a2 ( 204)2 | -1.016 -1. 292‘ . 0.276

‘ - o N34Zn(02 4)3: TR ‘

»-zinc at -a C,D. of as, , SRR B EEAE L :
-1little as O,1 amp. per: o ek :Cu(NH3)4(OH)g | _1.om2 -1,305 0.265 -
;‘ 8q. dm, its magnitude - ' - | Zn(NHa)g(OH)2 |77 7 T . .
' approaching that of the .- .- ‘ Cifteo R R il
 deposition potentisl of 7 §223§<8H?43) | -1.262 4-1 u75/ 0.1
copper. As the C.D: . . b ST SR . .
‘rises, the deposition . . 6 |NagCu(CN)s '~ | | g —l;h2h'} _
potential of brass be- S ,rN&aZn(CN)4 oo _ Jq TheH ,
comes more, electroposi-~ © A wmn SRR A
tive “than’ the deposition je7,v‘§iggg13' R -1.054 '-O.&78, S -
potential of ‘copper, as- . | A SR B F
.18 seen. from the inter- . 8 | NaaCu(Sz0s)2 ;1’155“.40;878.1 L e
. section of the polariza-, - | ZnS04 - - Y il Raeh -
Jtion curves.« This proves . Cai | s /o SR IR R ,‘ﬂ‘ ‘ -
“that the simultaneous 9 KCu(CNS)a S l-l.225:/ '0-878 . -

? ycathodic deposition of - - Zn504 o

copper and zinc involves j o ’ . , S -
’the mutual depolarizing effect of these metals’ upon their. deposition potentials .
" tending to reduce the latter.. Similar’ polarization curves were secured when We’.
measured the deposition potentials of copper, zinc, and’ brass from the solutions -
/of the other ‘complex salts 1jsted in.Table 3. This method, involving the use of .
quolarization curves, was empk)yed in the initial stage of the present research to .
" ‘explore the.theoretical prerequisites for the cathodic deposition. of brass from -
,~ solutions of noncyanide complex “salts, of copper and zinc. In the ensuing’ tests,

- these solutions were used to secure prectical cathodic copperlzinc deposits con--
1‘U.taining up ‘to 75% of zinc. '

' Thus; this résearch has’ proved that copper -and zinc can be: deposited simul- .

B taneously from solutions of noncyanide complex salts Just as readily as from L
,solutions of complex cyanides., I , ‘ . . '

Lo ',

In our StUdY of the prOperties of the copper zinc coetings deposited from

H
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Y
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”non-cyanide solutions, we found that ‘f-.\'a?: % N
" these coatings were ynsuitable for - ‘Qféag - 0.6} ! . "
use, in most. instances, as electro- - AR ! :
plating coatings. The most satis- 4 oo 04 Ty
factory coatings, as far as electro- -é{ '@2:'
' plating quality is concerned, were . g'%; L =
produced in the oxalaté bath and in = 3 3 )= o 7 Lo g
the alkeline Deth containing gly-. '. ,'f“'ﬂﬁﬁi;?” n;Ef%;f?\éiEf”
cerol. ol I P . Fig. - 3. Curves of the deposition
L P - potentials of copper, zinc, and braSS‘”
SUMMARY S R from the following solutions. "

NS In an investigation of solus Ll . 1) me"'“(?zoﬂe @, 05 m°1ar). 2) meZn(onv)z

'tions of ‘various complex salts of (0,05 molar); :3) NagCu(Pp0,)2 (0. 05 mo1e.r) +.

copper . and zinc it has been found - L Naezn(l’eoﬂz (0 05 molar) ‘ R :

that the instability constants of =, . P N ;
- complex copper lons are smaller C ‘ : N
. than the instability constants of complex zinc ions . in pyrophosphate, oxalate, RN

. and ammoniacal solutians, exactly as is the case in tyanide solutions. There- ;
fore, the concentration of simple copper lons in these -solutions decreases faster

~‘during-the formation of & coordination compound than ‘does the concentration of _
~ slmple zinc- ions, j e S N c BN RS

2. It has been shown that in solutions containing chlorides, thiocyanates,
thiosulfates, oxalates, pyrophosphates; and ammonla, the reversible electrode
potentials. of copper and zinc come much closer together than they do in their
sulfate solutions. °In the electrolysis of these .solutions, as well as of- alk- *

/ aline solutions containing glycercl, the rapprochement of the copper and zinc ;
tdeposition potentials is due to the difference in the increase of cathodic IEERI
. polarization of the deposited metals.c At a cathodic C.D. of 0.5 amp/sq am, . . -
the difference between the deposition potentials of copper and zinc does not JUREAU IR
exceed O 290 volt._u, [ . . . )

2. It has ‘been’ found that when a. solution of a. mixture of noncyanide com-. -
plex salts-is’ electrolyzed, coPper and zinc are simultaneocusly deposited on the - ¢

cathode, in'most instances, at'a C,D, of 0.4-0,5. amp/sq dm. - Using different - ka‘\{
electrolysis conditions made it possible ‘to achieve cathodic copper zincldepos- R
its in practice that contained up- to 75% of zinc._ . . N i NS

\

L. This research has proved that thé. simultaneous cathodic deposition of .
copper and zinc can be ‘as readily effected at s relatively low C.D. from solu~-'
tions of their: noncyanide complex salts as from cyanide solutions. In- moet in-‘
stances, however, the resulting copper ~zinc deposits are unsatisfactory as . zﬁ
electroplating coatings. The most satisfactory brass costings; as far as R
‘electroplating quality 1s concerned,: were secured in the' oxalate bath and. in ~:‘.f$&g
the alkaline bath containing glycerol. . ‘,a, oy o
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