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Abstract : The quaternary alloy (Co/Ni/P/Mn) coatings were prepared using electroless plating on the polypropylene.
Compositions of the quaternary alloys (Co/Ni/P/Mn) were controlled by the amount of agents. The composition by EDS,
morphology with SEM, film thickness, and surface electrical resistance of the samples were measured. Higher phosphorous
content samples give larger electric resistance, thus a relationship is admitted between P content and electric resistance. The
corrosivity of the coatings were evaluated by electrochemical methods in the 3.5 wt% NaCl and 5.0 wt% H>SO4 solutions,

respectively. It was concluded that phosphorous addition enhances resistivity in the corrosion.
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Table 1. Bath compositions

A|B|cCc|DJ|E]|F
NiSO,-6H,0(zL) | 10 | 10 | 8 | 6 | 8 | 6
CH;COONa(g/L) | 10 | 8 | 10 | 8 [ 10 | 10
NaH,PO,"H,O(gL) | 6 | 10 | 8 | 8 | 10 | 10
CoSO, 7THO(gL) | 10 | 8 | 14 | 8 | 14 | 10
MnSOs SH,O(g/L) | 10 | 8 | 8 | 14 | 8 | 10
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Figure 1. Energy dispersive spectroscopy spetra of Co/Ni/P/Mn.



138 #4714, A204 #1235, 2014 69

Table 2. Energy dispersive spectroscopy analysis of various Co/Ni/

P/Mn coatings
Co (wt%) | Ni(wt%) | Mn (wt%) P (wt%)
A 3.95 86.00 0.33 9.72
B 242 87.55 0.10 9.94
C 4.62 84.16 0.40 10.82
D 4.70 84.27 0.43 10.61
E 3.51 83.73 0.95 11.81
F 2.97 83.12 0.88 13.03
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Table 3. Film thickness and surface resistance of quaternary coa-
ting films on polypropylene

Film thickness (nm) Surface resistance (€2)
A 177 40.3
B 182 162.2
C 120 1,093.5
D 120 214.5
E 146 119.5
F 142 820.6

£
R

HanbatRIC

B

Hanbatfic iz ] ks HanbatRIC

Figure 2. Surface mophology on the polypropylene under different samples.
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Figure 3. The polarization curves of electroless Ni/Co/P/Mn (a) 3.5
wt% NaCl (b) 5.0 wt% H,SOs solution.

Table 4. Corrosion potential E¢or, corrosion current density Zeorr and
polarization resistance R, for samples in 3.5 wt% NaCl

solution
Eorr (Volts) Lor (Alem’) | Ry (Qem?)
A -0.281 521E7 247"
B -0.335 3.10E® 4.14E"
C -0.250 7.10E” 1.81E™
D -0.240 9.10E” 1.41E™
E -0.250 9.20E” 1.40E"
F -0.180 3.20E” 4.01E™

Table 5. Corrosion potential E¢orr, corrosion current density Zeorr and
polarization resistance R, for samples in 5.0 wt% H>SO4

Eeorr (VOts) | Ieorr (A/cm’) R, ((Yem®)
A -0.280 7.20E” 1.78E"
B -0.260 3.01E° 427E"
C -0.275 1.208™ 1.07E"
D -0.281 3.20E” 4.01E"
E 0272 6.20E° 2.07E"
F -0.230 2.10E° 6.12E"
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