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! Introduction | -~ Experimental ~

| Supercritical carbon dioxide (sc-CO,) | | High pressure apparatus | Materials |
s ‘ Electrodes Electrolyte
-cathode : Ni *SnCl,*2H,0 (0.22 mol/L)
-anode:Sn  *HOC(COONH,)(CH,COONH,),
(0.31mol/L)
~HCl (0.015 mol/L)
+CO, (20 vol.%)
Surfactant (EP-SCE)
*polyoxyethylene lauryl ether
(Cy,H,5(0CH,CH;),;0H)
0.2 vol.% with electrolyte

@ Feature of sc-CO,
*low viscosity (high diffusivity)
*low density
*miscibility with H,
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N’ - - (a)CO, gas tank, (b)CO, liquidization unit +Pressure : atomosphere (CONV)
Liquid & Gas  Critical point Supercritical fluid (c)Liquidizatrion unit, (d)High pressure pump

15 MPa (EP-SCE)

*Temperature : 343 K

-Current density : 8.7, 17.3 mA/cm?

= Plating time : 150, 75min (respectively)
Theoretical film thickness , about 65 um

j

| Micro-compression test |

= = - (e)Thermal bath, (f)Reaction cell (SUS316L)
| Electroplating with sc-CO, emulsion (EP-SCE) | Use of Sn with PEEK coating inside, (g)Electrodes

in load bearing component (h)Cross stirrer, (i)Power supply
(j)Back pressure regulator, (k)trap
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~~ Results and discussion ~
| Composition analyzed by XPS | | Deformed Sn pillars |
17.3 mA/cm? 8.7 mA/cm? 17.3 mA/cm?
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'Sn02.|s in the film by CQNV- The yield strength by CONV is higher than that by EP-SCE.
| *The film by EP-SCE consists of pure Sn. Grain size = 60 pm ->Sn0, is in the pillar by CONV. ‘
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