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Electrodeposition of Copper-Tin Alloys from the Pyrophosphate Bath
by
Yoshiichi SAKAMOTO

(Department of Materials Science and Engineerig)

Takaaki NISHIMURA

(T6yd Denka Industry Co., Ltd., Kochi)

Copper-tin electrodeposits are used in protective and decorative finishing of metals. For the com-
mercial electroplating of copper-tin alloys, the stannate-cyanide bath is broadly employed but it is not
desirable to use the cyanide baths in respect of pollution controll. The reference to the use of the
pyrophosphate bath containing no cyanides is poor except for Rama Char’s works. In the present
work, studies on the electrodeposition of copper-tin alloys from the pyrophosphate bath containing no
cyanides were undertaken with a view to establishing: 1) the effect of concentration of sodium pyrophos-

phate and ammonium oxalate on the cathodic polarization 2) the effect of plating variables on the

composition, current efficiency and the structure of deposits. 3) the relations between tin content in

deposits and lattice constant, macro stress and microstrains of electrodeposited @-Cu alloys.
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Table 1 Bath composition for electrodeposi-
tion of Cu-Sn alloys from pyropho-
sphate solution

BatH NO: | 1] 2|3]4a|s|e]7]8]3
cu (mol/L) l0-40}035(030]0-25(0-20015 |0-10{0.05] —

Sn (mallL) | — [0-05/0-10]015 l020[0-250- 30j0.35 |040
R, 05(Na) 0.8 mol /L
(NH,), C,0H.0 20 glL
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Fig. 1 Block diagram of the apparatus for
measurement of cathode potential vs.
current density curve
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CATHODE POTENTIAL ( Vvs.SCE)

Fig. 2 Cathode potential vs. current density
curves in copper and stannous pyro-
phosphate bath
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CATHODE POTENTIAL(V vs.SCE)

Fig. 3 Effect of concentration of sodium py-
rophosphate on the cathodic polariza-
tion curve in stannous pyrophosphate

bath
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CATHODE POTENTIAL (Vvs. SCE)

Fig. 4 Effect of concentration of sodium py-
rophosphate on the cathodic polariza-
tion curve in the mixed bath of copper
and stannous pyrophosphate bath
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Fig. 5 Effect of concentration of ammonium
oxalate on the cathodic polarization
curve in stannous pyrophosphate bath
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Fig. 6 Effect of concentration of ammonium
oxalate on the cathodic polarizotion
curve in copper pyrophosphate bath
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Fig. 8 Ralation between current efficiency
and tin concentration in bath
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Table 2 Relation between structure and bath
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bath composition
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rium phase diagram11
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Fig. 10 Relation between lattice consant, ma-
cro stress of clectrodeposited a-Cu
and tin concentration in bath

3650.,'.‘...-

o

LATTICE CONSTANT (A)

3.630

TIN CONTENT IN DEPOSIT (atomic %)
Eig. 11 Relation between lattice constant of
electrodeposited a—Cu and tin content
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Fig. 12 Relation between half value breadth
of electrodeposited «-Cu and tin con-
tent in deposit
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SR LT3, 205b B/, B ML FEREE
ZklTs B HENEENLO AR L) BohbE
SLELULTCED, RE 60C OBMEHBITHLE
BENEI0CT HH0EBT L W ELh A A& EEL
LT\W5A S SRERE . C oz L ETFRECER



120 RIGRZETHFFRES 65 FHMS0F12A

LTRD L B IEHBETES. BT EE» DDA
DNTEL D EBBRTRHEIAF 1L X W BEFIRE
EEIR T VFE=FAF BB FIECER L
TWB. BTREIOBERIBETOA - CHAEEOAD
B r ¥ —ENOBECET AETORBL L hik
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a-Cu DETEENENYFD Sn FEE &bk
TB5Z kit Curhic Sn RFBREICBRIEICER L
TedlER DT, ERMILIORELEEL TN
ZERbnB. RICHENE S B OMER & BIRE
Brfki+so LN Fig.12 X hbhot. 20z
b CutgFr~o Sn BT o BRAERARCER L
Twb EELBRS. Cu BT Cu X b EFERE
DR EV Sn FF AN TRBETFHEL OISy
BEEEOLV-BNY TR TANE—Lieh, £
DOFERXBREHTR & — 7 fLEATRENRE & 7 -~ CTAIHT
S IR
5 &

ALY R Y VERER S S OH — A5 &0 BN

BomBo—RE LTHEBOSRE G »
CHBEEROBFE 2T L RIBmsBER LR

Bt

WL, RTEFYOMR, BIRDR, A%k BTE
¥, BERMIEHS X OHBENEC TS TEN&HEOE
LR L. TOBE, RO EVPELML LT,
ery vEIEBTIIE R ) VEMABE—EB OB
BN —BREEHEE © e ) vBG—BEROThE
DXL, RFTHEAELATHS.

(2 vrl vEEF Y Y AOENOSRILEES T
DOHEEBOSBREAL, v=2vB7 vVE=vaBk
W7 vE =7 OHRMOBRITBHD Cu DR E L,
Wi Sn OHBEEKRT S, TOER, BHOWEEE
OYTHBALOBETHAIIETE 5.

(3) BWHO Sn EEIBHDO Sn B 80
mol% #TIXBHD Sn EEHELTELIE.. £
DERE LTHHRD S 3 Co #BTELT Sy 107
S TWB T ENELDNS. FORKE Cu OBERZHE
1 Cu A2k LTHETS E RELTERTS &
100% ZARMEMz 5.

(4) BFWOBBL aCu, B, B, 7 BIOV B-
Sn OHECESR, “D5% B & B HILBEAR
&4 LA THS. Rama Char OBEMA» BIX
B, n WONEIEEIhS.

G)VEN a-Cu DHTEN + X ORI Y
thy Sn&B L L LR L, ERWIGHEHTIRYGH
D Sn GREHIDIE D BIXFEEE TH B Sn GE
DN E &S EEEIA e BT 5.
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