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Effect of temperature on electrochemical behaviors during
Ni-diamond composite electrodeposition
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Abstract: Based on the study about cathodic potentiodynamic diagrams, electrochemical impedance diagrams and
differential capacitance curves, the effect of temperature on diffuse double layer was analyzed, and then the change of
particle content in the deposits along with temperature was judged. And the electrochemical action of temperature in
Ni-diamond composite electrodeposition was discussed. The results show that, with temperature increasing from 30 C,
40 C to 60 C, the cathodic potentiodynamic of composite system decreases. At the same time, Faraday resistance
decreases from17.3 Q, 5.2 Q to 3.0 Q, the electric double layer capacitance increases from 40.8 pF, 141.2 uF to 175.6 pF.
The negative charge density on cathodic surface increases near deposition potential. The electrochemistry testing
experiment data indicate that the content of particles in the deposits decreases with the increase of temperature. The
technics experiment confirms it well.

Key words: Ni-diamond; composite electrodeposition; electrochemical behavior; cathodic potentiodynamic diagram;

electrochemical impedance diagram

S A IR i TR VA A < e g ] A fuloksr PERESCHERD A 6 SR RO TR I R £ R )
SEORRLLTE S SR B i AR, el AR v 2k B, FE IR BRGHE T AT 0 5T 44
SRR AR L AR )RR B 1920 HERL QI N TR B DL RE S
0, EEBEEZORES AR GWRLR, BTt e T RERAR S

= = A

4

EEWH: HEHEMAFFHITH(@ZDK/GW001-2012, ZDK011-2011); #1144 AL A 7 RHE H (52110113062, 52110113091M)
RSB 2012-09-14; fEiTHHA: 2013-04-25
BIEEE: f M, #%: HiG: 0791-3863187; E-mail: D_unan@sina.com



2230 A G A R

201348 H

B R ok & A A, RS E A
HA TIPSR LR R O 2
i, AR B e, I L HAE AL
WS . HE 25 PIHERFST Ni-HAP I &80, T+
R B 5T ] HAP-[Ni*], 1 n A REAR, 3SR
PEPEARAN HAP-[Ni*], S A998/D, i HAP B4 &
BAGs Watts BEARIE H ILUTRA Ni— WA, B0 B2
H130 CTZ 60 C, HEAREBAEKK 120, H
J&, ABDEL %557 Ni-28 20k R i 0L, Bl
JERITH R, A EETHERE, YAO SR F & A Wit
FAEAR i 2% PbO,-ZrO, 42K 545 AR IN R R B Zr O, B
A BBV TF v S BURBL AR Ak A

e H TS AU, = TFREZHT
MR B2 HITERE, Wk rED 10 1O R i A A
PERES T, B TR RO A Z L, T D>
BESHRLE S HCIAT I A B LB 7T . B Ha iR
P — 28 [ 52 5 R VU TR B v i e A
TR, I IO HAR AR IR 2 B BRI 8 98 %o e A7
B, T AR A I 286 PT FEDW i B skt s PR s 7 38 5 H A
HL Ao R, b 2 BRIt AR R i S A i
X S HLZ AT S BT, ko Fi s i et m] 3RS
“CHLRR/ A FEIIVE 2 VR, A0 R AR WA
S Rk, I H b AE T B S B TR R
Feidb vk RO AT RO,

CATHFFER AN 22, R A 85 1) G R Aok AN
AT A o I P, AT R A 5%NaOH(J5T 7y
)+ NaCl J& HoSO, i I A it iy e A
SCAEE A Z AR RNE T 2SR R FIREE T
FIRM AR AL 2k . b2 SR PG S o 7R i 2k, B
MALHE_EHSHEEAE Ni-diamond & & FyTA P )
AT Ry, I TSR A B E

1 K8

1.1 WM R AE

TEARIGHT, BIARATRLH 454K, FHARA RN A Ni-2
R AR, WIS H S WA ORERIAR R 30 um, AT
Fis SRR VOEIN R E T/, DU 233 10 1) 4 A
F, ARG FTEVERNGVEEOE, (RO 58 NS,
N AKIE UG ARG VE; B L5l i A
JE U T4, BT AR 0.1 A/dm® 4B S h
JEAE o A R B R R R AT, IR
KA R AT

PR T2 NER 1 B a2 i3 o B

af),

F1 HEVERANSIHRIESH
Table 1 Component of compositions electrolyte and its

technic parameters

Component Value Component Value
NiSO,6H,0 300 g/lL | Diamond Particles 150 g/L
NiCl,-6H,0 20 g/L Stirring Rate 440 r/min
H;BO; 35g/L Current Density 5 A/dm?
Bromo-geramine 0.02 g/L Temperature 30-60 C
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Fig. 1 Schematic figure of electrochemical experiment setup:
1—Water bath; 2—Auxiliary electrode (Pt electrode); 3—
Stirrer; 4—Reference electrode (saturated calomel electrode);
5 — Working electrode; 6 — Computer; 7 — Autolab

electrochemical workstation
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Fig. 2 Cathodic potentiodynamic diagrams of Ni-diamond
composition electrodeposition at different temperatures
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Fig. 3  Impedance diagrams of Ni-diamond composite

electrodeposition performed at different temperatures
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Fig. 4 Electrical equivalent circuit of Ni-diamond composite

electrodeposition used for simulating impedance diagrams
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Fig. 5§  Differential capacitance curves of Ni-diamond

composite electrodeposition at different temperatures
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