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Abstract: MoS, particles were coated with Al, O layer by using heterogeneous nucleation process to improve
the hydrophilicity. The pH. molar concentration of AI(NQ;); and pretreatment on coating ratio was studied.
The micro-morphology and surface composition of MoS, particles with or without coating were analyzed by
SEM and EDS. The hydrophilicity of MoS, particles was characterized by contact angle. The results show
that a homogeneous layer of AICOH); is formed on the surface of MoS, particles, the pH value affects coating
properties most and molar concentration of AI(NO;); secondly. The coating ratio reaches 34.05% at the pH
of 5.5, concentration of 0. 15 mol/L. AI(NO;); and no sufactant in pretreatment. The hydrophilicity of MoS,
particles improves by the increase of coating ratio. The Ni—P-MoS, electroless composite coating with well

distributed is prepared by using Al, O;—coated MoS, particles.
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Table 1 Facors and levels of the orthogonal experiments

C
A B Concentration
Levels

Pretreatment pH of AI(NO;);
/(mol « L1

1 H, SO, 4.5 0. 05

2 H,SO,-CTAB 5.0 0.10

3 CTAB-H;SO, 5.5 0.15

% Pretreatment :different adding order of H, SO, and CTAB
2 HRE5itR
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Table 2 Results of orthogonal experiment

Coating
No. A B C
ratio / %
X1 1 1 1 3.00
X2 1 2 2 7.28
X3 1 3 3 34.05
X4 2 1 2 6.79
X5 2 2 3 21.41
X6 2 3 1 6.18
X7 3 1 3 6.35
X8 3 2 1 4. 10
X9 3 3 2 24. 63
Avel 14.78 5. 38 4.43

Ave2 11. 46 10. 93 12.90
Ave3 11.69 21.62 20. 60

R 3.32 16. 24 16.17
Important order B>C>A
Optical parameters B;Cs Ay
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Fig. 1 Effect of the factors on coating ratio
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Fig. 2 SEM images of uncoated and coated MoS, particles
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Fig. 3 Results of EDS of uncoated and coated MoS, particles
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Fig. 4 SEM images of different coated MoS, particle surface
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(a) Plating with uncoated particles
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(b) Plating with coated particles
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Fig. 6 Surface morphology of coatings prepared by uncoated and coated MoS, particles after 400 C heat treatment
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Table 3 Concentration of AI’" in saturated solution with

different pH value (mol/L)
pH Con- Capt
4.0 1071 1.3X107°?
4.5 10°%° 4,1X10°°
5.0 1077 1.3X10°°
5.5 10852 4.1X10°¢
6.0 10°¢ 1.3X107"
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Table 4 Concentration of AI’"

Al(NO; ),

(mol/L)
in system after one drop of

(mol/L)

Concentration of the adding Concentration of

AI(NO; ), APt in system
0.05 6.33X10°°
0. 10 1.27X10°°
0.15 1.90X10°°
0. 20 2.53X10°°
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