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Effect of surfactant on deposition behavior and properties of electroless
Ni-W-P coatings

Li Wenchang, Sheng Shizhan, Wu Jinhong, Wang Huihua"
(Shagang School of Iron and Steel, Soochow University, Suzhou 215021, China)

Abstract: Electroless Ni-W-P coating has been deemed as an important chromium substitute because of
its good corrosion resistance and wear resistance. Surfactants can enhance the wettability of plating
solution on the substrate, accelerate the H, escaping from the interface, and reduce the pinholes or
hydrogen defects inside the coating, so as to improve the coating quality. The effects of three
surfactants, such as sodium dodecyl sulfonate (SDS), cetyltrimethyl ammonium bromide (CTAB) and
polyethylene glycol -200 (PEG-200) , on the deposition behaviors and properties of Ni-W-P coatings
were investigated. The surface morphology, component, porosity and corrosion resistance of Ni-W-P
coatings were characterized by scanning electron microscope, X-ray diffraction and electrochemical
methods. The roles of surfactants on the electroless Ni-W-P coating were explored by measuring the
contact angles between plating/substrate and deposition potential during Ni-W-P electroless process. The
results show that surfactants can improve the surface quality and particle uniformity of coatings, and the
action order of surfactants is PEG-200> SDS> CTAB. XRD results show that surfactants can increase
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the content of W and P, leading to the formation of Ni-W-P amorphous coating with good corrosion

resistance. In addition, all the three surfactants can improve the wetting ability of plating solution on the
substrate, especially for PEG-200 with a smallest wetting angle of 65°, indicating that PEG-200 is

more effective for improving the H, escape rate from the interface and reducing the potential fluctuation

during electroless plating. The results obtained here provide a theoretical basis for the preparation of

electroless Ni-W-P coatings with fewer internal defects and good corrosion resistance.

Keywords: Ni-W-P electroless coating; surfactant; porosity; corrosion resistance; contact angle;

deposition potential
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2R W/ (g L) pH R/ °C
NiSO, 18
Na,WO, 20
CH,COONH, 12
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NaH,PO, 20
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Na,C H,0, 30
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Fig.1 Effect of surfactants on the SEM and AFM imag-

es of Ni-W-P electroless coatings
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o i E,../(V vs.SCE) I./(mA-cm?)
Ni-W-P —0.363 0.5595
Ni-W-P-SDS —0.302 0.0277
Ni-W-P-CTAB —0.270 0.0245
Ni-W-P-PEG —0.263 0.0128
Ni-W-P alloy —0.233 0.0112
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. L,./(mA- | R/(Q- | R/(Q-
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Ni-W-P —0.743 0.13000 5.601 6700
Ni-W-P-SDS —0.685 0.03037 4.682 12940
Ni-W-P-CTAB —0.673 0.02493 4.468 15400
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Fig.6 Influence of surfactants on wetting angles of Ni-
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Fig.7 Potential changes of different coatings during electroless deposition
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Tab.4 Influence of surfactants on the deposition potential of electroless Ni-W-P coatings
ETJ‘ I‘ETJ/S ENi-W-P ENi-W—P-SDS ENi-W-P-CTAB ENi-W-P-PEG
SFA{EV RS SFE{EV RS FAfEV LE= FA{EV J5 %
60 —0.683 0.00214 —0.697 0.00277 —0.703 0.00248 —0.713 0.00211
120 —0.734 0.00275 —0.760 0.00320 —0.761 0.00420 —0.764 0.00237
180 —0.766 0.00270 —0.798 0.00260 —0.798 0.00452 —0.791 0.00153
240 —0.792 0.00200 —0.808 0.00211 —0.811 0.00338 —0.810 0.00147
300 —0.797 0.00191 —0.813 0.00132 —0.813 0.00133 —0.814 0.00139
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