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Tablel Parametersfor porous film growth and metal electrodeposition
No.  Electrodeposited metal Parameters of anodization Parameters of electrodeposition

1 Ni 392 g/L H3PO,, 20°C, DC 20V, 5min 85 g/L NiSO4-6H,0, 25 g/L HsBOs, 20°C

2 Ni 98 g/L H3PO4, 25°C,AC 20V, 25 min 85 g/L NiSO46H0, 25 g/L H3BOs, 20°C

3 Co 21 g/L H,C,04, 20°C, DC 15V, 60 min 50 g/L. CoSO,-7H,0, 25 g/L H3BO;3, 20°C

4 Co-P 21 g/L H,C,04, 20°C, DC 15V, 60 min 50 g/ CoSO4-7H,0, 25 g/LH3BO;, 15 g/L additive, 20°C
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2
Table2 Determination of the particles released from the pores by electron diffraction
No Ring diameters  Calculated interplanar Standard data of Ni Standard data of NiO
' (cm) spacing (nm) d (nm) (hkl) d (nm) (hkl)
1 1.63 0.2405 0.2410 (112)
2 1.90 0.2064 0.2034 (112) 0.2088 (200)
3 222 0.176; 0.1762 (200)
4 2.66 0.1474 0.1476 (220)
5 3.14 0.1249 0.1246 (220)
6 3.68 0.106¢ 0.1062 (311)
0.1017 (222
7 3.86 0.101¢ 0.0881 (400)
8 4.85 0.0809 0.0808 (331)
9 4.98 0.078g 0.0788 (420)
No.2 Ni(111) NiO(200)
. Ni(111) NiO(200)
No.2 .No.l1 No4

5 2 6 3 7 3 8 4
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Electrodeposited Ultrafine Metal Particlesin Pores of
Porous Anodic Films of Aluminum

LI Ling-chuan, LU Li-zhu, ZHANGYi

(Inst. Chem. Metall., Chinese Academy of Sciences, Beijing 100080, China)

Abstract: Anodization of aluminum was carried out to grow porous films using direct and alternating currentsin the
baths of phosphoric and oxalic acids. Ni, Co and Co—P were electrodeposited in the pores of the porous anodic films,
forming ultrafine rod-shaped particles and wires. The particles and wires as well as the anodic films were examined
using TEM assisted with SAD and EDAX. The nickel particles and wires consisted of micro-grains, while cobalt
deposited in the pores appeared to be single crystals. Phosphorus can be incorporated in the metal deposits using AC
electrodeposition, but the growth rate of the particles and wires containing phosphorus became slower compared
with that of pure metals.
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