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Investigation on Surface Composite
Modification of Flake Zinc Powders

YUE Gang, CAI Xiaolan, WANG Kaijun, HU Cui,
YU Mingjun
(Faculty of Metallurgical and Energy Engineering, Kunming University of
Science and Technology, Kunming 650093, China)

Abstract: The flake zinc powders were prepared by dry high energy ball
milling. The orthogonal test was applied to investigate the effect of
different additives formula on median particle size ds,, apparent density
and water surface covering of the milled flake zinc powders. The optimum
formula of composite additives was identified. The results show that the
best mass fractions of stearic acid, palmitic acid, zinc stearate and
poly-ethylene glycol are 2.5%, 0.3%, 0.3% and 0.1%. The median particles
size ds), apparent density and water surface covering was 13.12 pm,
0.934 8 g/cm®, 2 280.2 ¢cm*g. There is no new phase generated and the
milled flake zinc powders are coated effectively.
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Fig. 1 SEM image of raw zinc powders
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o 900~1 200 r/min, "
60 min, ’ Tab. 1 Results of single surface additives
20~30 C, ,
135 r/min, 2 h, A(g+em™) dsy /pm femP-g™)
1.2 0A 1.076 0 1535 1 560.0
Rise—-2002 ZnSt, 1.086 8 22.41 841.1
. PA 1.042 0 22.04 990.1
’ PEG 0.924 0 16.66 126.3
5
; (SEM) , ,
(XRD) , ;
; X (XPS) i, 3 o
o 2.2
5 1 4
’ 2 o 9
2.1 , ds
1 2.0% ( , (dso 50% ,
) o dl() \d‘)() ) N
4 (0A) o
2
Tab. 2 Orthogonal test design and results
B ) D
w(OA)/% w(PA) /% w(ZnSt,) /% w(PEG) /% dsy/pm /(g*em™) f(em?+ ™)
1 1.0 0.1 0.1 0.1 26.92 1.310 4 805.6
2 1.0 0.3 0.2 0.2 21.25 1.046 0 13333
3 1.0 0.5 0.3 0.3 20.26 0.978 0 1262.9
4 1.0 0.7 0.4 0.4 18.23 1.021 2 972.2
5 1.5 0.1 0.2 0.3 19.37 0.968 0 1108.2
6 1.5 0.3 0.1 0.4 16.40 0.963 2 970.9
7 1.5 0.5 0.4 0.1 20.15 1.144 8 1 048.0
8 1.5 0.7 0.3 0.2 17.35 1.120 8 892.9
9 2.0 0.1 0.3 0.4 18.71 1.082 0 721.2
10 2.0 0.3 0.4 0.3 16.03 0.981 2 1087.5
11 2.0 0.5 0.1 0.2 13.59 1.066 4 1102.2
12 2.0 0.7 0.2 0.1 15.90 1.076 0 1200.0
13 2.5 0.1 0.4 0.2 15.25 1.033 6 11224
14 2.5 0.3 0.3 0.1 13.12 0.934 8 2 280.2
15 2.5 0.5 0.2 0.4 16.40 1.000 0 523.3
16 2.5 0.7 0.1 0.3 15.95 1.008 0 792.1
3 dSO o k ’ s [6_710
3 ds
5 Tab. 3 Results of range analysis on particle size ds,
o ’ dSO dw/p,m
A.B.D.C, A,.B,.Cs. A B C D
D,, w(OA):ZS%\ w(PA)=0.3%\ w(ZnStz):0.3% ki 21.665 20.063 18.215 19.023
k 18.317 16.700 18.230 16.860
w(PEG)=0.2% , ?
ABeCoD ks 16.058 17.600 17.360 17.902
’ DT ° Jes 15.180 16.857 17.415 17.435
4 6.485 3.363 0.870 2.163
R Ay B, Cs D,
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Tab. 4 Results of range analysis on apparent density

/(g+em™)
A B C D
k 1.089 1.099 1.087 1.117
k> 1.049 0.981 1.022 1.067
ks 1.051 1.047 1.029 0.984
ka 0.994 1.057 1.045 1.017
0.095 0.118 0.065 0.133
A, B, C, Ds

5

Tab. 5 Results of range analysis on water surface covering

/em+g)
A B C D
ks 1.093.5 939.4 917.7 13335
ky 1 005.0 1418.0 1041.2 11127
ks 1027.7 984.1 1289.3 1 062.7
ky 1179.5 964.3 1057.5 796.9
174.5 478.6 371.6 536.6
A4 Bz C} Dl
2.3
6 14 . 2 14
, A4—B2—C3—D2 R A4—B2—C2—D3 2 Fig. 2 SEM images of No.14 milled flake zinc powders and samples
d of added experiments
N 50
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Tab. 6 Results of added experiments and 14th & 1 16 108
milled flake zinc powders B/ wm
/(g em™) dsy/pm /(em?+ ™) 3 14
A—B—CD 0,987 2 1415 1 8947 Fig. 3 Particle size distribution of No.14 milled flake zinc powders
il bl Ok ot 851 . . .
A;~B—Cr-D; 0.977 2 15.49 2 240.6 2.4
14 0.934 8 13.12 2 280.2

4 14 X
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Fig. 4 XRD patterns of raw zinc powders and No.14 milled flake

zinc powders
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Fig. 5 XPS spectra of No.14 milled flake zinc powders
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