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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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Table 1 Effect of additive ZFS on SiO, content in coating
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Fig.1 Elementary distribution of Zn-Fe-SiO, composite coating: (a) Zn; (b) Fe; (c) 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

PP I B T E 2L SO . OH 14, W
805 B F MWL AE SRS, ARME R ARt PR,
I OH B[R /N 1 X 107 mol/L(IK 4 854 1) pH
AR 2~3 2Z 1)), WRBEARME, BTEL, SiO, ok i i
XL JEANTTRERE B 3(c) P dt. EE] 3(a)2k(b) I
T, SO, KR TN Z T IE . 7 B TR iR
55, 2 Si0, fOkL - 5 54 J 78 B AL ORI, B0l
JEREGAN Zn*' | Fe? 5 4 i b i 7 al oA,
BT LA, Si0, TORE 25 5y 1E DIARARE I 4 e (0.7, AT 5K
WA ST



BE—L 03 HT AT 51, 2 Si0, SORLAE AR 1 5 58 5t
SR RTINS BRI F R
JE (45 57T fAERT, PR A AE R A Si0, T
FEESTT IR, AFITF LT (H T Sio, kit 1
FH &7 e 57 ZFS iy S i, Bl e AERIR
T [ 52 2B AR (KW 51 0 N, BEIR 51 A8 SiO, kLA
W 52 38 T 52 B I B AN T DO AR ) 2 i < s B 2 RS
W 4@)FT7s . W SiO, TR B AT B — 52 R
FHE T, IR ABIEE d BRI T gl A 2RI R
10, EAE AR RS2 2IBRR e 77, SO B
EIRILEE ST, WK 40)Fras. KPR AL E ]
00 KW B AT BB AR T ) Si0, ok, 1R A LR

ERiS /IR AP

(a)

(b)
B 4 SiO, WOk TE IR T IR 52 7
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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