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1 SEM
Fig 1 SBM imagesof the 3-D porus copper film electrodeposited in bae electolyte of @ 2mol- dn *Cug), + 1 5mol

- dn®H,0, at3 0A- an’ ’for10 s 20 . Magnification: a) %100 b) x3000
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an 2 10 s Fig 2 XRD pattern of the 3-D porous copper film elec-
1a ’ trodeposited in base electolyteof @ 2mol- dm*
300 m Cu, + 1 5mol- dn® H, O, at3 0A -
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Fig 3 SBM imagesof the porous copper film electrodeposited in base bath at 20  with diffenent current
densities /A- an"?: @) 05, b) 30, ¢) 6 0
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Fig 4 SBM imagesof the porous copper fim created in base bath at3 0 A -
T/ & 20, b) 35, ¢c) 70

an”? with different temperatures
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Fig 5 SEM imagesof the porous copper film elecriodepssited in base bathwith different concentration of Na, O, at3 0A -
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6 HCI PEG
Fig 6 mfluencesof HCI and PEG on the momhologies of porous copper films electrodeposited in base bath containing diferent
additivesat3 0A- an ?,20 concentration of the additives: a) 10 mmol- dn *HCI, b) 20 mmol- dm *HCI,
c) 10mmol- dn *HCI + 2mg- dn ® PEG, d) 10 mmol- dn *HCI + 2mg- dn'® PEG, e) 2mg- dn ® PEG
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Fig 7 OV curvesof the snooth and the porous copper electrodes in Q@ 5mol- dn™* NaOH ( ) andQ 5mol- dn * NaOH
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Electrodeposition of Three-dmensional Porous Copper
Films Usng Hydrogen Bubblesas Template

2N Yafeng, NU Zhen-jiang , CEN Shu-giong, L | Ze-lin
(Institute of Physical Chamistry, Zhejiang Key L aboratory for Reactive Chamistry on Solid Surfaces
Zhejiang Nomal U niversity, Jinhua 321004, Zhejiang, China)

Abstract using cathodic hydogen bubbles as a template, the three-dimensional (3-D) porous copper fims
have been successully electrodeposited from a bath of 0 2mol- dm” *CusD, and1 5mol- dn ® H, 0, effects
of deposition parameters including temperature, current density and additives (Na S0,, HCI and Polyethylene
glyocol (PEG) ) on the momphologies of the deposits have been systamatically studied SEM reqults showed that
both the pore size and thickness of the pore walls decreased with cooling the electrolyte temperature or adding
Ng 30, or PEG into the bath when the other deposition paraneterswere fixed W ith addition snall anounts of
HCI in the bath, thewall structuresof the films could be profoundly changed by refining the copper grains and
reducing the branch growvth HCI and PEG coexisting in the bath resulted in more campact structure in the pore
wall The cyclic woltanmetry (CV) of electro oxidation of methanol on the 3-D porous copper films in 0. 5mol-
dn ®NeOH + 0 25mol- dn”° methanol revealed that the current density peak of methanol oxidation reached a-
bout 100 mA - an”?, which is larger aimost 20 tmes than that on the snooth copper electrode

Key words. Hydrogen bubble tanplate, Electrodeposition, Porous copper
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