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2 0§ JAA 5 SAYE WP 714 - sebA whyell ot 284 JA S99 Alzye] S7E g el B
UE o]47 Ni-50 wt¥% Al T3 TAHANM §I38L vjATR 9 B4, 0|5 §F22e] dzte] stetaielq)] o3 JA
Fujo] BA4o] ZAbE ek, MA FAAIZe oidted Ni-50 wid Al ¥99 MA A9 A44s 2 543435 XRD, SEM-~
EDS, HRTEM H #o]A] =472 ZAESC 2 wids 2Hor=AL 34 A|oiA], B /8% 8] 60 : 1, 3445 300 rpm
o] MATA 2R A A3 30 Alztolglon HFQTE 1~2 mlch. Aol MA @2 322] HRTEM 24 A3},
YA A ] AN F5205HE1dch. MAFA % KOH leaching 9] shatAje|E 0|4 7]4) - &t ubfo 2 Az 3 Ni S+
£ 8wt Ale] AE5HE 20 nm ©}3l9] nanocrystalline Nie 24 7]&2) 4§ o2 A2 37 - vls] THdze] 2 Im
o]3}2] vl AF ik}

Abstract The new process in order to fabricate of Ni catalyst with high activity by the mechanochemical{ MC) meth-
od which was combined the mechanical alloying(MA) and the chemical treatment process. The microstructure and
characterization of mechanically alloyed Ni-50 wt% Al powder and Ni catalyst gained by alkali leaching were investi-
gated by the various analysis such as XRD, SEM-EDS, HRTEM and laser particle analyzer. The steady state powder
with 1~2 /m mean particle size was obtained after 30hr milling with the PCA of 2 wt% stearic acid under the condi-
tion of grinding stainless steel ball to powder ratio of 60:1 and rotating speed of 300rpm. According to result of HRTEM
diffraction pattern, MA powder of the steady state was nanocrystalline Al;Ni, intermetallic compound. Ni catalyst was
obtained after KOH leaching of the steady state powder was about 20 nm nanocrystalline which contained about 8 wt
% Al
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MA-©] 93 37 A=Zo&= Ni 2% (INCO-255) 34 Al
4 (ZA4 (F), SF-AL) o] AH8-5i%ch. MA FAHTAL
Ni-50 wt2% Al o]glem Eato] 3}9) kA-& whA5}7) 3]
3le] FAAAAR 2 wt¥h S d|o}3 ko] HrtE ).
3 o =}e} Lab-Attritor (°]% Union Process) & AH-
3te] Ar £917], &3 22 4] 60 : 1, 300 rpm 2
A&z o FAZZNA FAHALE 0.5 A2 elA 50 Al
Z7pA| WHE Ao}, w5, MA 335 47153802 10+
5CH ¥A4E 224 st MA FAHREE dAsHA +
A&ttt MA A o2 g3E%e 5443+ XRD,
SEM, laser particle analyzer @ HRTEM EAo 2 Z
AF=El9ich. XRD #4)-2 Rigaku Diffactometer (Cu K ,, A
=1.5405A) 7} ¢] &= o, SEM % HRTEM &AM+

JEOL 6300 SEM3 H-9000 NAR(Y® HITACHI,
300kV) o] 4z} A= it

71E9 R-Ni &0 A=wy¥s} oy 2 Jx Ni &
e MAE $FEEE 60T 6N KOH &4 24
217y 24} leaching3}led A== e}, leachingd Ni &%
<& R cebe 2 ofe] W 283 A 3, AT o8
o A Azsle] Yhg Ak E¢7)ollA] Bl kA 3= g}
Ni &uff o] 25 Al9) ek ICP-AES ¥4 (71233
2| A, MeE4) & 3 ZAbEgles XRD, SEM,
HRTEM +4¢ &3l 4F3= 7|£9] R-Nize] 54
Zpol & wlm FEAjEhglc).
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Fig. 1. SEM morphology of MAed powders for different milling time.
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Fig. 2. Mean particle size of MAed powders for different milling
time.
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29 5 MA FHAZe) whg XRD +4729E el
Wtk MA FAA)7Eo] F7kgell w2t Al peak inten-
sity7} ZFaslehrh 30417 o) Fell= #5522 XRD pat-
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peakite] & =it et 2 peak 2] HA= A9 dA
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XRD #=9] line broadening ¥ shift'®= oz} 7=
dalef 9J3le] dofd 4= e}, ©]2jFt line broadening &
100nm °}3}2] ZA7 vAF, stacking fault deforma-

tion 2 growth, inhomogeneous strain, point defect,
dislocation 5o} 2J8le] doid 4= glewd line shift
stacking fault deformation, €4, 7)A3A homogeneous
strain ¥ 22 Yz}e] 4o o} 2 AApalg #3le) o)5)o]
dofde}. wdh, MA TR 2 Axd F59) A%, A2t
Fe 2.9del 2J8te] Ax}A4=2] 2% line shifto] & Wal
o] & 4 qth.
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7hgtela ®Bwslgir). olEmaske] Fvkgtel wel XRD
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Fig. 3. Cross-sectional image of MAed powders for different milling time by back scattered electron.
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Fig. 4. Equilibrium phase diagram of Ni- Al system.
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Fig. 5. XRD patterns of Ni-50 wt% Al with different milling
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Fig. 6. HRTEM images of 30hr MAed Ni-50 wt% Al powder(a) and Nano- Ni(b).
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Fig. 7. XRD pattern of 30hr MAed Nano-Ni (b) and powder sin-
tered Raney- Ni(c).
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1ol Yebd A o 8wtk A=gew Al A& &
AYehe FA=A Bk

Ni-50wt% Al A4 4539 A=" ALNi 2 AL
Ni, 47 338<$ leachingsdle] €¢I R-Ni2 TEM
273 polycrystalline® © 4] leachingll 2j§+ #2H4
Z7}2 ste] XRD = (e) Aol broadd (111) H peak
EA4& Yehigdch MC FAoA €3l Nig] XRD =
(28], 7b) 2 R-Nig XRD =&l (¥ 7c) 3 »vjus) B
W Z zfoldg el & F ¢lXat 2¥ 6(b) & HTREM
B o 4 olE AXY MCHLZ AZxH NiE ofF
u] A%} nanocrystallined& &I 4 slsich =g F4}
A8 u}7 (SEM) & o]43te] Nano-Ni(MA-leached
Ni) 2} R-Ni®] micro morphologyE #&3 A}, 29 8
oA B 4 9l uie} o] MCH o2 AZd Nie TH34
ol 2 1meolste) vlAIR AR FASY U5 & T 3
t}h. ojAte] Aul2 R MCHo® AZH Ni E9je o4
2] leaching Aol 4] Alo] A9 AAF B v]THA 0|
718t 2% Al AE-S& $5T 93 2 nanocrys-
talline 2 £x)3}= dl= 7o 2 HAoh=E9r.

£ nm 27|19 ZujAldal, YegiAle 2HER} v)go]
odut gl w|shed wf- I3 FAEF (BFHER) 5=
7= 7] el Fg, zpr), "zl @ FofFefe] oA
HA 7154 AEEA FEUD doh. =Y, edie
AN E FET SFEE dold §4 a3t
doju}r] 943k A Ale|z2E F A Do) E45 F7hst
o, Wi glzte} 285 EH U R7} =7] dEe) bulk

Table 1. Chemical Composition of Nano-Niand Raney-Ni(wt.%).

Mateials Method Ni Al Fe Cr
AVE. SD. AVE. SD. AVE. SD. AVE. SD.
Nano-Ni 30hr. MA bal. 0.11 7.630 0.01 0.197 0.00 0.149 0.00
Raney- Ni Powder Sintering bal. 0.19 7.154 0.00 - - - -

Samples were analyzed three times and averaged. (“AVE.”)
SD: Standard deviation

(a) Rano Ni

Yuges

20K

(b) Raney Ni

Fig. 8. SEM morphologies of Nano- Ni obtained by MC process and conventional Raney Ni.



ol - A4g - 7

AEe) nEERT} olF & o2 RusEy goh.? o
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daligk 714 - 3 vy (MC) & ©)83te] 20 nm ©]s}
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