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Tablel Summary of film sutter ng param eter sand character ization
Working ~ Substrate tan-  Target dis Ovempotential/mv  Tafel sope/ 10~ * Exchange .
Sample x(Mo) (%) RMS /i
presure/Pa perature/ tance/an (at100 mA /an?) (mV- dec™?) current/A
a 1 250 3.5 34.84 554.2 140. 6 1. 256 3.021
b 3 250 3.5 35. 67 440.8 136.8 4.119 4. 244
c 6 250 3.5 36.25 206.9 126.7 32. 240 4.472
d 6 150 3.5 37.94 177.7 125.5 36. 630 4. 666
e 6 150 2.0 36. 20 267.7 126.7 15. 750 4.332
* RM Smeans the root mean square value for showing the rmughnessof the thin film surface
12
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13
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) . -1.3V 900 s,
-0.6 0V, 1mV/s 5000 0.001Hz, 5mv.
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Fig 1 Steady-state polar ization plots of the
’ NiM o alloy thin film smples
! The conditions including working presaure, substrate tamperar
) ) . ture and target tamperature for preparing the NiiMo alloy thin

fim samples a-e are summarized in Table 1
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Fig 5 SBM image of the crosssection of Fig 6 Electrochem ical mpedance spectrosopy n com-
the NiM o alloy thin fim plex-plane plots of the NiM o alloy thin fims
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Preparation and Character ization of Nanocrystallne NitM o
asCathode Catalyst via RF M agnetron Sputter ng

HUANG Jin-Zhao', XU Zhend"®" , L I Hail ingd, KANG Guo-HU , WANGW en-Jind
(1 Key Laboratory of Luminescence and Optical Information, M inistry of Education, Institute of
Optoelectronic Technology, Beijing Jiaotong U niversity, Beijing 100044, Ching
2 Beijing Solar Energy Research Institute Beijing 100083, Ching;
3 Postdoctoral Working Station of Tianjin U niversity, Postdoctoral W orking Station of Tianjin
Econamical and Technological D evelogment Area, Tianjin Zhonghuan Sanjin Ltd Tianjin 300457, China)

Abstract NiMo alloy thin film was prepared by RF magnetron uttering method, and the film was used as
cathode catalyst in phoelectrochemical hydrogen production from lar energy firstly The crystallinity, com-
position, surface momphology and crystalline size were characterized by XRD, EDS, SEM and ARM experi-
ments The electrochemical behavior of the film were studied by steady-state polarization plots and electro-
chamical mpedance gectroscopy. The resultsmentioned above show that under the conditions of the higher
working presaure, lower substrate tamperature and the longer target distance the N i o alloy thin film obtained
posesxes a good electrocatalytic activity Additionally, the electrocatalytic activity of the film was alo en-
hanced with the decreasing of crystalline size and increasing of molybdenum content The hydrogen overpoten-
tial of hydrogen ewolution reaction is 177.7 mV at current density 100 mA /an’. The rate-limiting step was
electrochemical demption

Keywords M agnetron guttering, NiMo alloy; Hydrogen ewolution reaction; Nanocrystalline
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