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Effect of NH,HF, on the Cathodic Process of Iron Electrodeposition
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ABSTRACT: Objective To understand the effect of NH,HF, on the cathodic process of iron electrodeposition. Methods Linear
sweep voltammetry, single-potential step chronoamperometry and AC impedance spectroscopy were adopted to study the electrocrys-
tallization of iron in plating solutions containing different concentrations of NH, HF,. Results With the increase in the concentration
of NH,HF, , the cathodic polarization of iron electrodeposition was decreased; in the Step-potential range of —1.225 ~ -1.300 V,
the electrocrystallization of iron on glassy carbon electrode followed 3D instantaneous nucleation regardless of the concentration of
NH, HF, ; when the concentration of NH, HF, increased, the outward growth rate of crystal nucleus and the double layer capacitance
were enhanced, however the charge transfer resistance of solution/cathode interface was obviously decreased and the solution resis-
tance was slightly declined. Conclusion The addition of NH, HF, could accelerate the electrodeposition of iron and increase the out-
ward growth rate of crystal.
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Fig. 1 Cathodic polarization curves
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and growth of iron

FAREL 7 B R 2 i AR A AN TR R S W T HL 25 b
AN TSR AL T8 e 0 ok e 37 28 i 2k ) B AL P
AT RAZRAT S e e 25 fet i A gl o i — 26 2 0, R
FL 5 it o R R AR A K AR R A B[R] A2 1, T
K HZ T A S 3 5 BRI PR B A i Al B
HUUT I R — R R IR R | =
I S: SINITY A RN N 5 W /gt L8 R INCT i)
Scharifker % #57 (#) = 42 BROE MU BN AR A=
RA A Tt HL 3L N 18] G AR A9 D0 IR o il 405 7, 6
RIS TR /L, X o, FEEL I35 5%
=HEBR U A (1) M= E S A (2)
(Y S (ELEA T U S A R A T 26

£_1.9542{ [ (tj:'}z
]3"— L l-exp | —1.2564 . (1)

é:l'jif“{hexp [—2.3367(;"‘) }} (2)

PP 2a F1 d H—1.250 V1 B R il 26 BoE 5
IR IC IR i, ani®l 3 firs, H'E NH,HF,
WRESRAET B B A7 1 TE IR R i £k 5 1 3 254,
ANFE G, AT ULAE T i B A2 e R P A O A
FERZAT (RN e/, <1) , Bk UUR B 52 56 B s Fn — 4
R AR B R B BV & R AT, LA B b
NH, HF, ¥ 5 im0, 2k 19 B DR ARG — 4k Ik B i
P,

SERHAE
N\E
= = YRR
~ =S
1 2 3 4
tlt,
a 5g¢/LNH,HF,
1.2
1.0 SER R
/
. 0.8
k YR
N: 06 fE RS
~
0.4
0.2
0 1
0 1 2 3 4

b 20 ¢/L NH,HF,

3 BRAEB AR b FE TR A AL - ] T D O il £k

Fig. 3 Normalized potentiostatic transients of Fe electrodeposition
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Fig.5 AC impedance spectroscopy
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Tab.1 Effects of NH,HF, on interfacial electrochemical

parameters
NH,HF, &&/(g- L") R, ,/Q R./Q C,/WF
5 31.48 160.9 31.0
10 28.74 142.1 39.9
15 27.85 111.2 47.2
20 26.06 109.9 47.1
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