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Abstract The Raney Ni catalyst was fabricated by mechanochemical process(MC process) in the Al-Ni system.
Intermetallic compound obtained by mechanical alloying was leached in an alkaline solution. The charateristics
of the mechanically alloyed powder and Raney Ni catalyst were analyzed by XRD, ICP-AES and EXAFS. In
Al-50wt.%Ni, the metastable intermetallic compound phase close to AINi phase was obtained by mechanical
alloying unlike Al-Ni equilibrium phase diagram. The metastable intermetallic compound was transformed into
Al3Ni, phase via the annealing at 750°C. The microstructure of Raney Ni fabricated by MC process was mainly

bee Ni including fee Ni.
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Fig. 1. Equilibrium phase diagram of Al-Ni system.
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Fig. 2. XRD patterns of mechanically alloyed Al-50wt.%Ni
with different milling time.
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Fig. 3. XRD patterns of mechanically alloyed Al-50wt.%Ni
for 20 h after annealing at 750°C.



26 AL - ol - AT
Table 1. Chemical composition of the MA Al-50wt.%Ni powders. (wt.%)
Compounds Process time Al Fe Cr

AVE. SD. AVE. SD. AVE. SD. AVE. SD.

AL-Ni(50 wt.%) 20h MA 51.66 0.08 48.34 0.04 0.074 0.00 0.011 0.00

30h MA 51.32 0.03 48.68 0.03 0.326 0.00 0.076 0.00

50h MA 51.63 0.07 48.37 0.07 0.313 0.00 0.104 0.00

100h MA 49.58 0.08 49.03 0.05 0.390 0.00 0.121 0.00

Samples were analyzed three times and averaged.("AVE.")
SD : Standard Deviation
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Fig. 4. XRD patterns of Al-50wt.%Ni(Aldrich) intermetallic
compounds with different milling time.
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Fig. 5. XRD patterns of Al-50wt.%Ni(Aldrich) intermetallic
compounds after annealing at 750°C(a) and mechanically
grinded for 30 h and annealed at 750°C(b).



<

ALNiAlY] 7]A - gfel4] whRo R A% Raney Nigl w4 % B4 27

FE QAT A AR $Y 2AM B
He T Pl AN, 2 ANl obd ALNI7H A o
H45AckFig. 3). 2aldbed o8 249 ALNiA o)A ,‘; P03 FF wweow
2047k MAZRCZ dolxle g4t IAgd o 3 WM‘*W Bt

& ezt 2AE o Fig 6ol 10-90wL%Ni 24 2 e ———— | ————
WololH MAZ B8} FolAE HBFAES XRD ¥4 § [T JL_M oo
ATE VR UTH ALOWLENI ZAIME Ni 28R J!mm

b dizon Ale) Ho] F/ESFE Nig) F 93k ST e
F7te g Aolgglth. Al-80wt%Ni ZANNE Ni & e

;(ﬂBHU]- 0}—14?’% Tr/\]_ AlN] ‘15\—7]-§1-§} : T—]-il'ﬂi’i‘—: ] 10 20 30 40 50 ZTGr:)eta 70 80 90 100 110

°] AINiE 50~80wt.%Ni 274 w9lell 4AHA oA Fig. 6. XRD patterns of mechanically alloyed Al-(10~
Al-SOwWt.%Ni 23X = Ni B ALY ZE&AE U5 & 90wt.%)Ni for 20 h.

ZE e, ole MA FHAZo] AddEe =eEA|

2ol BUT FFHE ol FA BT AINIY FATE

7} gEU R —‘—ZHO}ﬂ wiZolth, 40wt.% ©|8ke] Ni & 20h VA,

Qe EE Al TEA7F BEEon R N T e J}J 2
A= %%‘El?iv}. Tt 10wt %Ni 24004 doAs . [t
Fe BT Al TEAGT. 201205 MAE ) = S ] \ e sy

B 7} 2Ae RUEe 750°Co|A] 1A17F EH sk ‘g? I XY OV T e
XRD %418 S8 T 43S Fg 7 Uehhgls, £ e Ty
Nig] 240] 90wi% MM T oo Ni ZEAHAT Ni I L IR e Sl
hape] 7rae] ke AINiel WeRts] AZsich Ni @ R

ZFo] 8owt.%d wWell= AINiol9]ol] A7) Ni ZEA = 1o 20 3 4 s 60 70 80 10
EgE o] AAAT 60~70wt.%Ni 243 AN 2 Theta

o] Z&AE Yt Ni &eko]l 50wt.% o)t A= AINIATS Fig. 7. XRD patterns of mechanically alloyed Al-(10~90wt.%)

goldt & glglom o] =AM AS ALNi, B&7 Ni after annealing at 750°C for 1 h under H, gas atmosphere.

= =2

5}3hEo ]sau}. 40wt. %Nl A = thF-Eo] ALNVelgle

AE ALNE #EATH 30wt %Nl E ALNIYE  ALNpACZ HeEj=ATh Wb, ALNiAGA MAZR A
dolHom 20wt%Ni 24NN DR 42 ALNIY 2 TF 229 A2 5Y A dutbHl &5
Al 2801 10wt.%Ni ZANAS IRE Al F
FEAo)H e UFE ALNI A% FIFHC o8 Tl  H olE Ao &
MA=Z AxE FHg4del AL FyHE=e e 2 Aok
o) Fasirt dofde ¢ AT MAE 39 A

Li?l

Ad 5
% Table 20 Yepd ZAAE difEe] 4L Ale] & 3.4. EXAFS B4
Fo] FTLH FF2AL BYh E3F] Al-S0wt.%Ni Al-S0wt.%Ni ] A12] MA ErZRe] nA AXEZ9
MASHES B33 2o AINiAolX T FAg] & H3lE gRls] 28l o3] MATEAIZH thele] EXAFS

Table 2. Phase of AI-Ni manufactured by mechanical alloying.

Ni content wt.% (at.%)

Compound —
Equilibrium Phase MA/HT(20h/750°C, 1 h) Phase
(AD) < 0.24 (< 0.11) 10 wt.% (Ni) SS
AlNI 42 25) 20 wt. % AINi >> (Ni)
AL3Nip 55.9~60.7 (36.8 ~40.5) 30 wt.% AINi
AlNi 61~83 (42~69.2) 40 wt.% AINi
Al3Nis 79 ~82 (64 ~68) 50 wt.% ALNi
AlNis 85~87 (73 ~76) 60 wt.% AL Ni>>ALNi,
(N1) > 89 (> 78.8) 70 wt.% Al3Ni
80 wt.% ALNi + (Al) SS

90 wt.% (Al) SS >> ALNi
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Fig. 8. EXAFS Fourier Transforms of Ni(K-edge, 8.33 keV)
for mechanically alloyed Al-50wt.%Ni with different milling
timne.
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Table 3. Chemical composition of Raney Ni by MC method. (Wt.%)
Materials Method Ni Al . Fe Cr
AVE. SD. AVE. SD. AVE. SD. AVE. SD.
Raney Ni 30h MA bal. 0.11 7.630 0.01 0.197 0.00 0.149 0.00

Samples were analyzed three times and averaged.("AVE.")
SD : Standard deviation
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Fig. 11. EXAFS Fourier Transforms of Ni(K-edge, 8.33 keV)
fabricated by mechanochemical process.
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