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Action mechanism of cation-additive ZFS during
composite electrodeposition
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Abstract: Cation-additive ZFS and SiO, particles were added into Zn-Fe alloy electrolyte, and Zn-Fe-SiO, composite
coatings were obtained. Effect of additive ZFS on SiO, content in the coating was studied, and the action mechanism of
additive ZFS during composite electrodepositing was analyzed. The results show that additive ZFS can markedly improve
the SiO, content in the composite coating with no pre-treatment on SiO, particles because SiO, particles attached with
additive ZFS show positive charge and the electric field gravitation between SiO, particles and cathode makes SiO,
particles absorb onto the cathode and deposit with reductive metal easily.
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1.1 Zn-Fe-SiO, E&ERRIHI&

K1 40 mm X 50 mm 4 54 BIRE, A TR 07
BESCAFIMG, {E 150 mL AHEAE h kAT i g . Al
FA A Ao i AR5, B 3T 28R /K LI, ¥ pH
B H PHS—29A BUES R L VAT E » 1 YH-3010
R AR AR F IR LA E HU . SiO, Tk T35k
7 0.76 um 5 ZEEERT 99%, % T2V EIUG B
BN, AEINTAHHE, HidE 20~40 min fF
THOREIE 2 78 70 7 B ] e B o il A o >R R 4 2%
AN PRI T TR A o

PEWRICH]: FeSO47H,0 30 g/L, ZnSO,7H,O 50
g/L, (NH4),S0460 g/L, CeHsO,H,0 30 g/L, FiifilL
% 2 g/L, Si0,30¢g/L, ZFS {£#t7] 0~25 mL/L,

T 24AF: pH 2.5~3.0, HFRHE 2.5 A/dm?, i
J&# 20~30 C,

1.2 $ERWH SIO, EE/NE

B Si0, (15 & E syl A T e, Bk oris:
j"j:

1) ¥ Zn-Fe-SiO, H &8 2 /e v b, AR5 ¥4
BV, M, AHGRRE, DA w.

2) KR A TR, R A E R
VA Zo® B Fe™,  SiO, TR ik Hh IR Hh 11 477 i

KL, SRR B, e BT, AR, i
N Wae

3) KERRIN SO, fokiid g, Yeid, M, W
HSHRE, LA G.

4) WHBZES Si0, RN, WA FON:

w(Si0, )/ % = x 100%

1 2

2 HR5WH

2.1 {Ri#F ZFS 3t SiO, $3TFHE R ENT

LA IR ZFS Xt Si0, 46 = A4 2 H T
UMM, B3R 1 LA, {21k ZFS X Sio,
kLY Zn-Fe &@LU REm -+ B o W R
TR IR ZER ZFS, WIBE G Si0, fkr; 4%
WAERER ZFS WS I i i i, 952 Sio, &
SUERZ R S 3 =) = R

T ZFS X Si0, fEHE)Z T LR A
Table 1 Effect of additive ZFS on SiO, content in coating

@(ZFS)/(mL-L™) 0 5 10 15 20 25

w(Si02)/% 0 0.10 036 047 050 0.51

K HA EPMA—1600 Yl 1 #4402 48 i b 42
3355 ZFS INE K 15 mL/L IN i 4% Zn-Fe-Si0, H&
WERITE A, w1 PR,
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Fig.1 Elementary distribution of Zn-Fe-SiO, composite coating: (a) Zn; (b) Fe; (¢) Si; (d) O
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Fig.2 Double layer formation between surface of SiO,
particle and electrolyte: (a) Macro double layer; (b) Micro
double layer
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Fig.3 Structure and distribution of static potential of micro
double layer between surface of particle and electrolyte: (a)
Dilute electrolyte; (b) Denser electrolyte; (c) Much denser

electrolyte
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HE— T %0, 24 Si0, fHokAE B R 3 1 55 56 5
G @ R, SRRt ) F R4
JE IS f ) FAERT, KPR D) AR AR AL Si0, 1
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Fig.4 Received force of SiO, particle near cathode: (a) SiO,

particle attached with additive ZFS; (b) SiO, particle without
additive ZFS
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