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Fig. 1  Decomposition time curve of electroless nickel

plating solution with different PHTU concentrations



5 6 1] AREIRAF RIEGUIRXT 6063 F13 15 B A 111 24 BB B AL 2 PERE A S 685

(E.p) IMLCR) TR CE ;) BB AL (i) SR TR 1o RABERER G S AL - A5 A

H
F1 NE2BEHEMSE
Table 1 Corrosion resistance parameters obtained from the polarization curves in Fig. 2
p(PHTU)/(mg-L°") E ./ mV 10%i,,,/(A-cm~?) E/mV (Ey —E,)/mV
Uncoated -907 6.28 -615 292
2 -702 1.56 -454 248
6 -670 0.65 —-348 322
10 -649 0.42 -319 330
14 -634 0.98 -302 332
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Fig.3 Equivalent circuit model used in the simulation
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Table 2 Fitting results of AC impedance spectra of electroless nickel deposits in different PHTU concentrations

p(PHTU)/ R./ 109Q .0/ R/ 109Q,/ R,/ Ry/ 109Qy/ .

(mg-L™")  (Q-em?) (Frem™2) /(kQ+em®) /(F-cm™?) /(kQrem’)  (kQ-em’) (Feem™?) "

Uncoated 45.6 4.1 0.86 14 40.3 0.82 11.2 61.3 1.1x107  0.01
2 45.2 2.0 0.80 47 10.0 0.82 4.5 0.01 4.0 0.25
6 45.6 0.80 0.87 120 1.0 0.88 6.6 0.02 0.6 0.20
10 46.5 0.76 0.89 130 0.8 0.90 6.8 0.03 0.2 0.20
14 45.8 0.50 0.92 48 0.5 0.92 4.8 0.04 0.1 0.18
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Fig.5 SEM images (A, B), and the corresponding EDS illustrations ( C, D) of surface after being treated with
electroless nickel solution containing 2 mg/L. PHTU for A,C, or 6 mg/L. PHTU for B, D
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Effect of Phenyl Thiourea as a Stabilizer on the
Electrochemical Properties of Electroless Ni-P
Coatings on 6063 Aluminum Alloy

YU Huicheng”® , WEI Yichun, HAN Yanyan
(School of Chemistry and Chemical Engineering ,Guangxi University for
Nationalities , Nanning 530006 , China)

Abstract Polarization curves and AC impedance spectroscopy were used to investigate the effects of different
concentrations of stabilizer phenyl thiourea (PHTU) on the electrochemical properties of electroless Ni-P
coatings on a 6063 aluminum alloy. The polarization curves show that the coatings formed in phenyl thiourea-

containing electroless nickel solution have a more positive corrosion potential ( E_, ) and pitting corrosion

potential (E ;) , and a lower corrosion current density (i,,,) than the bare aluminum alloy. To explain the
electrochemical properties of the coatings, a simple equivalent circuit is designed. Electrochemical parameters

of EIS, such as the surface resistance (R, ) and capacitance ( Q,, ), charge transfer resistance (R,) and

double layer capacitance ( Q) , have been obtained by fitting the EIS plots. The EIS results show that the
and R,) and

and Q4 ) values. The EIS and polarization curve results indicate that the prepared

coatings formed in 6 ~ 10 mg/L. PHTU electroless nickel solution present a higher resistance ( R

coat
lower capacitance ( Q_,,,
coatings have a better corrosion resistance and the EIS and polarization curve results are in agreement with
each other. The morphology and composition of the Ni-P coatings have been examined by using a SEM and
EDS, respectively. The results show the coating surface is in a uniform state and the mass fraction of P
element on the coating surface is more than 10% .

Keywords electroless nickel coating,aluminum alloy, stabilizer, electrochemistry , corrosion resistance



