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Table | Influence of Different Protective Agent on the Stability of Copper Sol

protcctive agent CuSO, reducing agent

colour stability
®) {mmol) (mmol)

PVP(1.5) 0.15 N,H,- H,0 7 purplish red stable

PVA(0.75) 0.15 N,H,*- H,O 1.7 purplish red stable

EC(0.5) 0.15 N,H,» H,0 L7 purplish red stablc
cdctate(2.0) 0.15 N,H,* H,O 17 precipitate
pelyoxycthylene 0.15 NaBH, 0.02 precipitate
B—cyclodextrin 0.15 NaBH, 0.02 precipitate

without proicctive agent 0.15 N,;H,+* H,0 0.02 precipitate
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Table 2 TInflucnce of PVP Quantity on the Stability of Copper Sol

PVP(g) CuSO(mmol) N,H, - H,O(mmol) colour stability
0.1 ) 0.106 25 brownish red unstable
0.2 0.106 2.5 brownish red unstablc
0.5 0.106 2.5 purplish red stable
0.8 0.106 2.5 purplish rcd stable
1.2 0.106 2.5 purplish red stable
2.0 0.106 2.5 purplish red stable
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Table 3 Influcnce of Sort of Reducing Agent on the Stability of Copper Sol

PVP(g) CuSO,(mmol) reducing agent(mmol) colour stability
1.5 0.136“ N,H,-H,0 17 purplish red stable
1.5 0.106 NaBH, 0.29 blackish brown stable
1.5 0.106 HCHO 10.5 unstable
L5 0.106 " CH,CH,0OH 53 unstable
1.5 0.106 CH,0H - H,0 7.5 unstable
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Tablc 4 Influence of Reducing Agent Quantity on the Stability of Copper Sol

PVP(g) CuSO, (mmol) reducing agent(mmol) colour of dispersion stability
1.0 0.106 . N,H,+ H,0 0.68 yellow
1.0 0.106 N,H,-H,0 14 purplish red stable
1.0 0.106 - N,H,+H,0 1.7 - purplish red stable
1.0 0.106 N;H,- H,0 25 purplish red stable
1.0 0.106 N,H, - H,0 4.2 brownish red precipitate
1.0 0.106 NaBH, 0.14 brownish yellow
1.0 0.10¢ NaBH, 0.3 blackish brown stable
1.0 0.106 NaBH, 0.49 black_ precipitate
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Table 5 Influence of Sort of Copper Salt on the Stability of Copper Sol

PVP(g) copper salt{mmol) N,H, « H,O(mmol) colour of dispersion stability
1.5 CuSO, 0.106 25 purplish red stable
1.5 CuCl, 0.106 2.5 purplish red stable
1.5 Cu(NO,), 0.12 2.5 purplish red _ unstable
1.5 Cu(AC), 0.10 2.5 purplish red stable
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Table 6 Influence of Quantity of Copper Salt on the Stability of Copper Sol

PVP(g) CuSO, (mmol) N,H; « H,O(mmol) colour of dispersion stability
1.5 0.001 25 purplish red unstable
1.5 0.005 2.5 purplish red unstable
1.5 0.0106 2.5 purplish red stable
1.5 0.0219 2.5 ' purplish red stable
1.5 0.10 2.5 purplish red stable
1.5 0.211 2.5 purplish red stable
1.5 0.35 25 purplish red unstable
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Tablc 7 Influcnce of Reaction Temperature on the Stability of Copper Sol

PVP CuSO, reducing agent tcmperature
colour stability

() {mmol) (mmol) (T)

1.0 0.106 N,H, e H,O 2.5 20 ycllow -

1.0 0.106 NH,*H,0 25 40 ycllow -

10 0.106 NH,*H,0 25 60 purplish red stable

1.0 0.106 N,H,-H,0 25 30 purplish red slable

1.0 0.106 NaBH, 0.28 20 blackish purple stable

1.0 0.106 NaBH, 0.28 40 blackfsh purpk stable

1.0 0.106 NaBH, 0.28 60 black precipitate
1.0 0.106 NaBH, 0.28 80 black precipitate
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Fig.! Logarithmic normal distribution of copper particle size
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Table 8 Avcrage Particle Size of Copper in Colloidal of Copper Sol

PVP(g) CuCl,(mmol) N,H, * H,0(ml) average particle size of copper(nm)
T o7s 0.16 0.15 7
1.0 0.16 0.15 68
1.5 0.16 0.15 43
1.5 0.21 0.15 13}
1.5 0.30 0.18 166
1.5 0.41 0.25 174
% i
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PREPARATION OF COPPER SOL
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The prcpara{tion conditions of copper sol such as protective agent, reducing agent, sorts
and quantity of copper salt and rcaction temperature, and their influcnces on the stability of
copper sol is discussed in this paper. The result shows: Under proper conditions, stable coppzzr
sol can be preparcd in air. The copper remains in an unoxidized state after 18 months storagc in

a scaled containcr. The average particle size is between 43nm and 174nm.
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