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Abstract : This study systematically investigates the electrochemical behavior of Co’* in a choline chloride-ethylene
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elycol system and its impact mechanism on the preparation of Ni —Co alloy. Analysis via cyclic voltammetry (CV) ,
electrochemical impedance spectroscopy (EIS), and linear sweep voltammetry ( LSV) revealed that increasing
Co’* concentration significantly enhances its redox reaction activity. The charge transfer resistance (R, ) decreases
in the negative potential region, confirming that a high-concentration system facilitates electron transfer and

* reduction. Fitting LSV data with the Levich equation demonstrated a positive correlation between the

promotes Co’
diffusion coefficient (D) and Co’" concentration. Characterization and analysis of the electrochemically co-
deposited Ni — Co alloy showed that scanning electron microscopy and transmission electron microscopy ( SEM/
TEM) analyses indicated an increase in the nickel-to-cobalt ratio of the coating with rising Ni/Co concentration
ratio in the electrolyte. X-ray diffraction (XRD) analysis confirmed that the Ni—Co alloy possesses a single-phase
solid-solution structure, with Co atoms occupying Ni lattice sites in a substitutional manner without forming
intermetallic compound phases.

Key words: Ni-Co alloy; electrochemical deposition; ChCl —EG system; electrochemical behavior; kinetic be-
havior

N2 VAV VA Vs Ve Vg /e Vgl Vgl /gl /gl Vg Vel Vs VN V/aN VN VN Vg Vgl Vs Ve /g Vg V)
TER TSRS N E AR LR LT ER

B R A M FREE 20K 2 2Bk R RN & L IX Z— B R SR TAR MR 402 i i
v & SR AZ S YT R IRIE S ALVE BT R R A e k0 B IRAE 080 | H bR DL
RE VR T FE 55 7 A AE B AR,

U H VPG TR w80 1 2 25 SR Re AL A B R I i & HE VLR 48 1 & B LB A A R BB IR P2 K | 1%
BT I R ROR D N T HRAEERTY, [A]I FRARAE TR FE

G R F B RS 0 A 45K R T4 B 254 S0 S LA B, B A, BRI E
FEMRIN T, TNTG AR I, SEA 2 50 R R RT3 3 DA IR 33 R A0 B IR A IF T 3B 7 b £ 2 94
R NS 5 B 1508

SAEGRRAR B R0 R T 7 BRI e R, o MLESE R e IR B
TREAT S5, B ARG v L 5 A = W A R S s RUR , 38 FABLAS L 5 B AR PR R 1) I B i
PRI W) 53 RRAIE AN 43 2 LB 0Tl 20 SR SRS 0 it ) 2 £ DA B 5 B 4%, IRV, 4 2 LA 49 1
R AR R BRI« 077 R AE—45 5 S50 B RE AL A5 B2 2 A O« K" B AR T 56 G v o
DR THT Y 3 RORS i AR ISR 7 ', ST P B ik

“HHET, 32 IR 7K B S CZs ) AILas 0L 58 i 87 s R R TR TR 22 29 R 85% , 3R AT 3 B2 Aty JHL 42 e 2]
96% " BN 2EH T 5T NBEFHZRR

ARG AT A R AR RN MER R ER AN A 7 BERHZR BB i KR M A R A T — Ak
W, R el O R 2 7 43 2 — | AL BR R A B WA 5 PR AIG . e RORG v , BB ke S B0 W IR 2, RISy
A FRACRAS $2 B e, Bk A AT N B 3E S T

H A, B R AR BB F2 IR O 78 SE 30 = A 1L S5 g 5 S8 et , R IO 5%, PR FE brdee . 2SR
CLARHE R & B LR — 00, & FAHSC SCLIBSC 3 f . BTG T2 Iix b /R | X — QT R AU A7l 24
FAT PR T 0 Ak R RE AR B, N E NAMET P AR T 8 R S22 J1 e sh T kATl
R0 Rk BReAL T I, Kok, KRR SRR AL 5T, HE Shak i AT B A B B b ATk S B AT
Rk R 5T 9,

(BRI H A B8R R)



