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Abstract: The rare earth metal Gd film on Cu substrate was fabricated by electrodeposition in urea
NaBe-KBr-formamide solution under isolation of oxygen. The effects of the concentration of GdCls
and the current density and electrodeposition time and pH on the morphology and Gd content of the
deposited film were investigated. T he results obtained by XRD, SEM, EDS and XPS show that the
deposited film contains metal Gd mainly ( 93. 56% , mass fraction) and a few oxygen. The film is
dense, homogenous and smooth with silvery white colour. T oo low or too high current density leads
to dark grey, porous and rough deposited film. The Gd content in the film increases and then decrea
ses as the current density increases. A polyvinyl alcohol film was deposited on the Gd film for pro-

tection of oxidation.
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Fig.2 SEM morphology of the deposited film surface (a) current density S00A * m~ 2, electrodeposition time 7200s;
(b) current density S000A * m- 2, electrod eposition time 7200s
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T able 1 Influence of electrodeposition time on the content and morphology of rare earth Gd film
Current density/ Electrodeposition GdCl3 concentration/ Mass fraction of
Surface morphology
(A* m?) time/ s (mol = L-1) Gd/ %
1000 1800 0.1 72.15 Gray, porous and granulation
1000 3000 0.1 77.37 Gray, porous and granulation
1000 4000 0.1 81.78 Light gray, relative smooth and relative dense
1000 5000 0.1 85.36 Light gray, relative smooth and relative dense
1000 6000 0.1 89. 67 Light gray, relative smooth and relative dense
1000 7200 0.1 93.56 Light gray, relative smooth and relative dense
1000 10000 0.1 88. 67 Light gray, relative smooth and relative dense
1000 14400 0.1 85.13 Gray, porous and granulation
2 pH

Table 2 Influence of pH on the content and morphology of rare earth Gd film

Current density/ Electrodeposition

Mass fraction of

H Surfac hol
(A* m-2) time/ s P Gdl % Hriace morpnotosy
1000 7200 2 89. 46 Light gray, relative smooth and relative dense
1000 7200 3 91.35 Light gray, smooth and dense
1000 7200 4 90. 86 Light gray, smooth and dense
1000 7200 5 87.23 Light gray, smooth and dense
2 2
, (6% ) Cu , Cu
[23]
, pH 3, 0.1 mol-*
-1 -2
: , L, 1000A * m ~, 7200s
Gd—Cu , Gd (1.10)  Cu , Gd
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Gd( ) [ 24,25] Gd
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Fig.5 EDS spectrum of deposited film
2
3 EDS
2
Table3 EDS analysis data
2
Mass Atom Mass Atom
’ Elem ent Element
fraction/ % fraction/ % fraction/ % fraction/ %
2.2
2.2.1 EDS 0K 5.37 30. 68 0K 6.44 39.60
EDS , Cuk 16.72 24.05 GdL 93.56 60. 40
5 Gd, O Cu Gd L 77.91 45.27
s Total 100. 00 100 00 Total 100 00 100. 00
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