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ABSTRACT Cu-ALQ; composite powders were prepared by hydrogen reduction of Cu™ from ammonijacal
copper sulfate solution on alumina core using autoclave. The copper reduction rate and the properties of copper
layer were investigated using Scanning Electron Microscope(SEM), X-ray diffractometer, size and chemical

analyzers. The reduction rate of Cu®™

showed the maximum value when the molar ratio of [NHs)/[Cu™"] was 2.
In order to prevent the agglomeration of Cu powder and enhane reduction rate, Fe*

and anthraquinone which

act as catalysis were added in the solution. Catalysis was effectively ehanced with the addition of two elemerts at
a time. Optimum conditions obtained in this study were hydrogen reduction temperature of 2057, stirring speed
of 500 rpm and hydrogen partial pressure of 300 psi. Obtained Cu-AlLO; composite powders were found to have
the uniform and continuous copper coating layer of nodule shape with 3~5 um thickness.
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Fig. 1. Schematic diagram of autoclave.
1) pressure gage, 2) reaction vessel, 3) stirrer, 4) sam-
pling out, 5) temperature controller, 6) heating element.
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Fig. 2. Effect of Fe*' concentration in solution on copp-
er reduction rate. (Cu™ initial cone.: 11.5 g/100 ml, NH;
/Cu™: 2.0, temp.: 205°C, stirring speed: 500 rpm, hy-
drogen pressure: 300 psi).
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Fig. 3. Optical micrographs of cross sections of Cu-coated alumina composite powders produced at different con-
centration of Fe* (x200) (INH.J/[Cu™]: 2.0, temp.: 205 °C, strring speed: 500 rpm, H; pressure: 300 psi. (a) Fe™: 0.08

g/, (b) Fe”: 0.3 g/l, (c) Fe™: 0.5 g/l, (d) Fe*': 1.0 g/d).
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Fig. 4. Effect of [NH:/[Cu™] molar ratio on Cu reduc-
tion ratio. (Cu™ initial conc.: 11.5 g/100 ml, Fe*': 1.0 g/l,
temp.: 205 °C, stirring speed: 500 rpm, hydrogen pres-
sure: 300 psi).
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Fig. 5. Effect of temperature on copper reduction ra-
tio. (Cu” initial conc.: 11.5 g/100 ml, NH,/Cu™: 2.0, Fe*:
1.0 g/l stirring speed: 500 rpm, hydrogen pressure: 300
psi).
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Fig. 6. Effect of strring speed on copper reduction ra-
tio. (Cu® initial conc.: 115 g/100 ml, NH/Cu™: 2.0, Fe™:
1.0 g/l temp.: 205 °C, hydrogen pressure: 300 psi).
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Fig. 7. Effect of hydrogen pressure on copper reduc-
tion ratio. (Cu’™* initial conc.: 11.5 g/100 ml, NH,/Cu’™": 2.0,
Fe™': 1.0 g/l temp. : 205 °C, stirring speed: 500 rpm).
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Fig. 8. Effect of anthraquinone on the rate of reduc-
tion. (Cu™ initial comc.: 11.5 g/100 ml, NHy/Cu™: 2.0,
temp.: 205 °C, stirring speed: 500 rpm, H® pressure: 300
psi). (a) Fe™': 0.0 g/, anthraquinone: 03 g/, (b) Fe': 1.0
g/l, anthraquinone: 0.0 g/, (¢ Fe*: 1.0 g/l, anthraqui-
none: 0.3 g/l
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Fig. 9. Optical micrographs of cross sections of Cu-
coated aluomina composite powders produced at vari-
ous surfactants (x200) (INH;)/[Cu™]): 2.0, temp.: 205
°C, strring speed: 500 ppm, H, pressure: 300 psi).
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Fig. 10. SEM photographs of Cu-coated alumina com-
posite powders produced on the optinum condition.
(optimal condition: temp.: 205°C, strring speed: 500
rpm, H, pressure: 300 psi).
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Fig. 11. X-ray diffraction pattern of Cu-coated alum-
ina power.
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