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: Abstract
In the electrolysis process of zinc plating impurity ions must be reraoved from zinc chloride plating solution
because it's harmful to the current efficiency and the purity of zinc plating.
In this study using zinc ball as a preipitant instead of zinc dust, the fundamental data for continuous cementation

process was studied.

Based upon two series of experiments that consist of batch experiment with cylindrical zinc specimen and
continuous experiment with zinc balls, following results have been obtained.
In the continuous experiment all impurity ions have been removed within 1 hour regardless of various

experimental conditions.
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Fig 1. Preparation process of cylindrical zine specimen

Table 1. Impurity content of zinc ball and cylindrical

specimen

Element Weight %
Pb 0.0032
Fe 0.0019
Cd 0.0003
Ni 0.0003
Cu 0. 0002
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Fig 2. Schematic diagram of apparatus for cementation
experiments using cylindrical zine specimen
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Fig 3. Schematic diagram
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(2} Vassel A

(4) Funnel

(8) Zinc halls

{8) Motor

(10} Rubber tube

of apparatus for continuous

cementation experiment using zinc ball spcimen
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Fig 4. Plane figure for rotary reactor.

Fig 5. A side figure for rotary reactor.
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Fig 6. The influence of temperature on the mass flux
of impurity ions
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Fig 7. The influence of temperature on the diffusivity
of impurity ions,
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Table 2. Overpotentials of transition metal(Fe, Co, Ni} in IN sulphate sclution

Electro-Deposition i Overpotential{V)
Electrode Electrode potential (V)
potential " ygq 55% 95c  15¢ 55T 95%
Fet*  Fe -0, 46 0.65 | -0.49 | -0.46 . -0.22 | -0.03 | -0.00
Cott Co -0.28 -0.56 | -0.46 | -0.36  -0.28 | -0.18 | -0.08
Ni* N -0.23 -0.57 | -0.43  -0.29 -0.34 | -0.20  -0.06
T T B s s S— P M & TagBol 229 #dimEe o Lk #Eir
o z a7 9m Ath oA 800 rpm BEelR RER
el o i wRol TS AelAN KB E¢ Farel giTH
B d Qee ¢ £ Ych 1D
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R L ) s @ Relth o] a¥e & pE o) Held Riuael
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Fig 8. The influence of stirring speed on the mass flus
of impurity ions.
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Fig 9. The influence of pH on the mass flux of
impurity ions.
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. The influence of initial cadmium ion concentra-
tion on the mass flux of impurity ions.
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Fig 14. The influence of initial nicke! ion concentra-
tion on the mass flux of impurity ions.

ol BE#(rrl & THdBEele5y Aldd
ol REEE WAT HEL golEr Bid
W Yol BMEE 200 ppm 22 HEEAA
BEEA TS 44 o i 3eE 2 Jan
TEel2e WEHE ££ (.13, 0.25 0.28, 0.
50 2Elx; .75 2 #MEAlY BmmE 989 7§
WEAEE BRG Ao 23 12, 13 2 14 o
A B F sl ubsh Tol fh, 2EE ¥ U#eles
wasEs 85 B wa olE cleEE: B
e THERCEEY FHiKE 25 BodE
Bod 3y gty ol#H¥ THEEoI2ES Alde el
AR vxe & IYE 9 ddels e
Aol EREdA BERE # 2EE € JER
wamdl M el B FHBEE 2P oz HsY te
FHEReI e Alddgelyd Rkt EiEdct
e Ed 22k

3-2. THTREE FHT EREERE

ol EERGEHARARE BT HRAAM 4 &
BEMAETANY TMgBo 25 RS &%
s 5.5 ¥ 1073, Fl=Eel 2.7 X 1073, g9l
7.0 X 104, 3FE 5,5 X 104 J8xn A
4.7 X 104 mg/em? - sec 9 HES eI
o] HBERENE HBE FUMAEOILER BRE B
£A7171 BEld Y EEHC 0.4 cm? o &
BEHTEREE FEMN BERE  HEsd EHT
FHHAS LT mMPEME KA T8 HRERE
238 1590 Jedislch o] D@ A vepd sl
o] MEEEETE HEAd SHTFSHAHESE ME

240 | ]

mee——zo rolllag frictica

Tslling friczion
Ju
o2 o

e

[1
" b »r 0

Renidual Concentrstion(ppm} ,

Timel{win.)

Fig 15. The residual concentration of impurith ions
vs. time for continuous experiment with zinc
balls.

mEA A REFERA EEd ThE THEE R
ERE A EWERHERE EWEN 1 8 2A
o PHEECIL2EL  BEREC BFERRME T
Bl F AT, FdEE WA g8 R
28R REE G 5 St old EHRTERE
7l e Mg Haled T E &Eme frd
B THeE TR R TES B e
29 kel KEEEE ZEIA g EFRLER
el REEES A5E S KEmAERESAM T
SRl L5 WERET T Albeld RS
o] Hol FHmel MEA BTHAJITGZ 474 =
3 & EETEsSME EAY ®WHEAA 28 in
EiE HEH EEE  HESd, ERTFeRss
HEsted EEE, pH B EES HAEEES 8L
AEA T8 HRARE bl ol ol A
Lrebd whel 2ol & REBRGEGALY BRER ZF
7 HERRE LUTE gogds o 4 sl

i 2o EHFedks AT WEHRER
o HEE BelM, THY & ?}’.‘@Fﬂﬁﬁﬁ%ﬂgﬂ
BRERERT tell M E&S T NS Ke=1-

o e

0
E BE® M r - 1 hr DAZE, JE3 B
A TR W & EERE (n) S NS
#eRAe was doz oo

Xy dX Cty 4C CoV
t= Qo — =] o = olzz
Xo (-rj Co {-r) Fo

H




124 SZEAFAHA A257 A33F 1992
Table 3. The residual concentration of impurities in various experimental condition.
{Continuous experiment}
Experimental Residual Concentration (ppm) |
Condition Copper ! Cadmium Tron Cobalt Nickel
- temperature -
i 30T 0,18 0.30 1.9 1.0 20.20 |
40T 0.18 0.27 2.0 6.08 0.20
60T 0.14 0.25 1.5 .50 0.15
80T 0.070 0.09 1.2 0.30 0.18
- flow rate -
21/ h 0.18 0.30 1.9 1.0 0.20
31/h 0.23 0.37 2.3 .2 0.30
4174 0.25 0.40 2.5 1.3 0.35
|
pH - i
5.0 0.18 0.30 1.9 1.0 0.20
4.5 0.17 0.20 2.0 1.5 0.20
3.0 0.17 0.30 2.0 1.7 0,20 :
|
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kel A= FEr 12.9, FFEEel 13,1, Hicl 1. Toetnome: mensar  RENR{RRE, HofisRsEy 81-73.
24,0, Z9Er 26.4 28z el 27.2kJ 2. H.A Friedrich, O.Knacke : Verl. Westdeutscher,
/mol *1 4tk verl, Opladen, 1973.
2) EHES WESEEIE 800 rpm 7HA HEgpdel o 3. P.H. Strickland and F. Lawson : Proc. Aust. Inst.
@ o n pH 7b wieldel whek & TRl ol Min. Met., 236 (1970) 25-34.
29 HHBKmhe ?@‘ﬂua}ﬁt} 4, N.A. Sareyed-Dim and F. Lawson : Trans. Soc.
) 7 MBS BmESE 7o, @ ZYE Min. Eng. AIME., 260 (1976) 274.
o Uslel FHERS iﬁ)}uo}\—} Az gol &9 5.C.V.King and M.M. Burger : J. Electrochem.
e weldted, W st=gol e Mt Soc., 65 (1934) 403-411.
wmEtel g SIS v 8 TR 6. M.L. Episkoposyan : Akad. Nauk Ammyan S. 5.

=0
Ju)

e st E o,

R., Khim, Nauki, 17 (4) (1964} 447-456.
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7. M.L, Episkoposyan and LA.XKakovskii : Soviet
J. Non Ferrous Metals, 38 (10) (1965) 16-21.

8. M.L. Episkoposyan and LA, Kakovskii : Izv.
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