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Tab.1 Levels and factors

% A B C D E F G H

1 75 5 1 1.5 50 15 2 8.0

2 80 8 2 2.0 60 20 5 8.5

3 85 11 3 2.5 70 25 8 9.0

HA=BEF(C);B=H,BO,(g-L");C=c(H,P0,” )/c(Ni*" +Co** );D=c(Ni** )/c(Co** );E=454H 1(g-
L) F=aM2(g-L7");6=m&EM(g- L") ;H=pH{H

i B #9:2007 - 12 - 29; 1T B #9:2008 - 03 - 13
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Tab.2 The results of orthogonal experiments

w"e A B Cc D E F G H 1 J K
1 1 1 1 1 1 1 1 1 7.20 2.70 0.38
2 1 1 1 1 2 2 2 2 6.98 3.30 0.47
3 1 1 1 1 3 3 3 3 7.51  13.00 1.73
4 1 2 2 2 1 1 1 2 7.70 9.40 1.22
5 1 2 2 2 2 2 2 3 6.66 3.80 0.57
6 1 2 2 2 3 3 3 1 6.28 2.60 0.41
7 1 3 3 3 1 1 1 3 7.62 9.40 1.23
8 1 3 3 3 2 2 2 1 7.79 41.9 5.38
9 1 3 3 3 3 3 3 2 7.76 4.40 0.57
10 2 1 2 3 1 2 3 1 7.20 17.50 2.43
11 2 1 2 3 2 3 1 2 7.20 101.60 14.10
12 2 1 2 3 3 1 2 3 7.48 :96.60 12.91
13 2 2 3 1 1 2 3 2 7.63 9.00 1.18
14 2 2 3 1 2 3 1 3 6.42 31.10 . 4.84
15 2 2 3 1 3 1 2 1 7.20 1.10 0.15
16 2 3 1 2 1 2 3 3 7.62 11.40 1.49
17 2 3 1 2 2 3 1 1 7.54 97.80 . 12.96
18 2 3 1 2 3 1 2 2 7.51  79.60 10.60
19 3 1 3 2 1 3 2 1 7.20 21.40 2.98
20 3 1 3 2 3 1 3 2 7.48 137.10 18.33
21 3 1 3 2 3 2 1 3 7.76  49.60 6.39
22 3 2 1 3 1 3 2 2 7.48 12.00 2.14
23 3 2 1 3 2 1 3 3 7.07 50.50 7.14
24 3 2 1 3 3 2 1 1 7.48 9.20 0.92
25 3 3 2 1 1 3 2 3 7.20 18.30 2.54
26 3 3 2 1 2 1 3 1 6.32 3.70 0.59
27 3 3 2 1 3 2 1 2 7.20 60.20 8.40

WA~HRE =R EEH(em’) ;J = HAEHHE(mgx10°) ;K=F&(mg - h™' - em™?)
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Fig.1 The eroding radio in 10% caustic soda

and 1 mol - L " hydrochloric acid
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Fig.2 The eroding radio in 3.5% brine
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Study on Electroless Ni - Co - P Alloy Plating on Aluminum

YANG Er - bing1 , WANG Jie - min®

(1. Chemistry department of Zhenzhou University Zhengzhou 450001, China; 2. Central China Petroleum Natural Gas Develop-
ment. Co. Ltd. , Zhengzhou 450007 )

Abstract: pH value of the bath was modulated using caustic soda in this paper. High depositing rate and good
stable bath that temperature was 85 C, boric acid content was 5 g + L', H,PO, "/(Ni’* +Co®* ) mol con-
tent was 3, Ni**/Co®>* mol content was 2 ,complexant 1 content was 70 g « L', complexant 2 content was 15
g+ L™, accelerant content was 8 g - L™",and pH value was 8.5 was obtained based on the orthogonal experi-
ments. Four factors of effecting plating ratio badly were found through range analysis. Performance tests of the
plating layer were carried out.

Key words: electroless plating; Ni — Co — P alloy; process

(EBZS54 /) in Colloid and Interface Science, 2004, 108 - 109
[15] & 7, BhBeWd, ME4E. MABEERHKEFH 303 -318.
SRR ALT]. B SR, 2003, 17(1):36 - 38. [20] MIKE, X %, 8 %% BAREHEHAX
[16] BAI W, YU K, ZHANG Q X, et al. Large - scale ZnO Bk (J]. HAR Tk K¥ ¥4, 2003,23(8):
synthesis of ZnO flower - like and brush pen - like 224 -226. M
nanostructures by a hydrothermal decomposition route [21] &%, B8, EXF. RERBRABREHNEN
[J]. Materials Letters, 2006, 61(16) ; 3469 —3472. % ZnO[J]. RA{LT, 2005, 34(11) :690 - 691.
[17] LIC, FANG G J, GUAN W J, et al. Multipod ZnO [22] XuJ Q, PanQ Y, Shun Y A,et al. Grain size control
3D microstructures [ J]. Materials Letters, 2007, 61 and gas sensing properties of ZnO gas sensor[ J]. Sen-
(14 -15) ; 3310 - 3313. sors and Actuators, B: Chemical, 2000,66(1); 277
[18) JIANG Y Q, ZHAO J Z,BALA H, et al. Synthesis of -279.
stable hollow spheres of Si/Al composite oxide with [23] %k%BF, hesk, BAF,F. HABEHR 200
controlled pore size in the shell wall{ J]. MaterialsLet- aapk. L KEER: ARBEMK, 2001, 7
ters, 2004, 58(19) ;2401 - 2405. (2):128 -132.

[19] TADROS T, IZQUIERDO P, ESQUENA J,et al. For-

mation and stability of nano — emulsions[ J]. Advances

Investigation on the Preparation of Nano ZnO Particles by Microemulsion Method

HOU Tie - cui, ZENG Zhao - huan, YU Lin, ZHANG Rui, LU Hong - xia

( School of Materials Science and Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract: With good physical and chemical properties, nano ZnO shows potential applications in many fields
such as piezoelectric material, photoelectric material, sensors, ceramic material, catalytic material. Reverse
micelle microemulsion method is a new liquid phase method to prepare nano particles. It shows advantages of
simple process, good dispersion, controllable particle size, and decorative surface modification. In this paper
microemulsion methods is discussed for the preparation of ZnO nano particles. Several aspects determining the
particle size of ZnO particles are investigated.

Key words: ZnO; Nano; Microemulsion



