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NiHCF film electrodes prepared by pulsed electrodeposition for
electrochemically controlled ion separation
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Abstract: The electroactive nickel hexacyanoferrate (NiHCF) thin films were generated on graphite substrates by pulsed
electrodeposition. The composition and morphology of the NiHCF thin film were investigated using XPS and SEM. In
1 mol/L KNOj solution, the potential cycling in the range of 200—1 000 mV (vs SCE) is used to reversibly intercalate and
deintercalate K* from the matrix. The effects of the pulsed deposition parameters, such as pulse potential, duty cycle and
deposition time (t,,/t,¢) on the ion-exchange capacity of NiHCF film electrodes were investigated. The cycle life of the
film electrodes was also investigated. The results show that the NiHCF thin films formed on graphite substrates are
suitable for electrochemically controlled ion separation (ECIS) processes. The films display high ion exchange capacity
for K* and good stability, and the optimum pulse potential, pulse period and duty cycle are 0.3 V (vs SCE), 0.6s and 50%,
respectively.
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Fig.1 SEM images of electrode surface before (a) and after (b)
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Fig.3 Cyclic voltammograms of NiHCF films at different

pulse potentials (scan rate 25 mV/s)
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Fig.4 Charge capacity of NiHCF film at different pulse

potentials

222 KPR TR toge XoF BT fE R M)

Bl 5 P b [ E kp o s 2 0.3 Vi Sl I R] (o)
0.3 s IR HIAS IR BTIN T toee ikt 2 000 20753 1)
NiHCF J§ A AE 1 mol/L KNOs ¥ FP R34 25 ¥k
JEH CV GBS R, il 5 A, ke b
7] toe FH 0.1 s BEHNZE 0.3 s I, 73 B R5E ARG IRAR 22
U HL LI R R (Y e KA 0.4 s I, By
L SR o 75 toge AT IR 8] PRV 42 PR
Z, AR TR0 H A E AR A AR T T AR AA A
NiHCF K%L 5 Fe(CN)s® /Fe(CN)s* [RiR I, LUK
Fe(CN)" 1 Ni** [ B 5 W5 toge AN [ A 75 95 98
Fe(CN)s*  Fe(CN)s" 5 Ni* 7E UM R THI A5 AN [l 9 15
AT o 2t BN CH 0.1 s)IF Sty /N T XU R
IFIE), MR 1) F A R T AR () Fe(CN) A Ni*™



F19BH T

T, A5 kol Ay A HLE T 00 1 NiHCF JE LR 1297

AR, HIARER T 23 R AT AU N BHLAS 25 iE#, AE AR
(IR /Dy B tor BHTHE K, Fe(CN)s™ A1 Ni* 7 Hik
R AEOE RTINS, §7 0T LI Fe(CN)s® A1 Ni* AN 2
UG BHE I, BRI A it i K Bt 4R 4k
BRZ 0.4 s Ji, TR A R T NIHCF J4A
FRFRBE N, N — A~ S I () Py 4R AL 1 ol i — 8 40
T m O NiHCF B85, NiHCF J 52
B 2B R S TN o IR TR R T — A
ERINE A TN

90

801

70+

60+

50F

Charge capacity/mC

40t

300 0.1 0.2 0.3 0.4 0.5

/s
B 5 ASIE Bk [ U NiHCF ) CV 2R (19 A4y F
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NiHCF films
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