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ABSTRACT

Al, AIN and additives such as Li,COs, Y,05 and CaCO; which promoted nitridation were mixed, formed and heat-treated in
nitrogen atmosphere. The effect of solvent, additive and temperature on nitridation of Al-AIN system was studied. When ethanol
containing 1 wt% oleic acid was used as a mixing solvent, the formation of oxide was minimized due to surface modification of Al
and AIN particles. The addition of Li,CO; or CaCO; as an additive extremely diminished the formation of oxide which formed during
heat treatment for nitridation compared with the addition of Y,0;.
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BAAxA7]7F 39 ume]l Al EZ(Junsei Chemical Co.,
Japany2 41|17t B3t olERA UHEATE §9lEA toluene
(Duksan Pure Chemical Co.) % ethanol(Duksan Pure
Chemical Co.)y& AR&slEd], olu] EH/NAAZA oleic
acid(Duksan Pure Chemical Co.)& 0~2.0 wt%S 3 7}3}
Atk B4 LRI @] §7]8H A =T oHY-TZP)
22 A3, FHEES Fol7] st o] 2
Zt 3mmet Smmel F 79 AEFYol & 50 vol%
A EEste] AMEEGTE A EREE BT Al 2
80°CY] ZAx7]elA 24417k Bt AZAIZ] F FT-IR (JASCO
FT/IR-300E, JASCO, Japan)Z EA|3}o] Al E2e] FHA
glof it Am BT AxRE Al 223 AN F2H.
C. Starck, Grade B, Germany)& 2 & sl 24417 &<t
Egstgn. B2y = F72] £ul(100 wt% toluene %
99.0 wt% ethanol + 1.0 wt% oleic acid)® X3t 2zt
AHEEHATE Al AING B3I &S HoR|E 7:30%
Sw, AshSS 5T HSHE P4S A 9
3led AFZZAAZA Y,05(Aldrich Chemical Co., USA),
Li,CO;(Aldrich Chemical Co., USA), CaCOs(Duksan Phar-
maceutical Co., Ltd)E 3wt% A7}ttt EEELS
80°C Az71oA 24X T A=A F 08g¥ A
gt Agol 15mmel 9% 2= A& F 2,000 psi®]
dEoz d=VIQF 4Fah 28 X2 AFAE
A z3k7] Y8k 20,000 psie] AHoZ WIHEFY 43
st Hel Fejeo] YA E FEZ(tube furnace) W2
AxE71404 600°C, 800°C, 1000°C, 1200°Ce] 2= 2
7tz} 5A1ZH A3tA stk & EE 2°C/minE 8t
don, A3EA7)= N9 HyE 9: 19 F3H|Z 100 e/
min® 2 EeiFo] 2AFATH Ad A2l ¥ XRD(Rint-
2000, Rigaku, JapanyE AMS-3to] dRistE ARSI,
APAA}E | 7 (8-2700, Hitach, Japan)o. 2 JFehH o] mja-
25 HEEA
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Fig. 1. FT-IR spectra of Al powder attrition-milled for 4 h with
various solvent; (a) 100 wt% toluene, (b) 99.5 wt%
toluene + 0.5 wt% oleic acid, (c) 99.0 wt% toluene +
1.0 wt% oleic acid, and (d) 98.5 wt% toluene + 1.5 wt%
oleic acid.
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Fig. 2. FT-IR spectra of Al powder attrition-milled for 4 h with
various solvent; (a) 100 wt% ethanol, (b) 99.5 wt%
ethanol + 0.5 wt% oleic acid, (¢) 99.0 wt% ethanol +
1.0 wt% oleic acid, (d) 98.5 wt% ethanol + 1.5 wt%
oleic acid and (e) 98.0 wt% ethanol + 2.0 wt% oleic acid.
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Figs. 13} 2+ oleic acid 7S #3317 toluened}
ethanol e SriE 3l AEZA LHS & A=A Al
el g3t FT-IR ¥4-& AAIS Aol & F79
40 250 thdld 1,750 em™ €]k} 2,700~3,500 cm ™ B
oA &ule) {715 FE717F AFeta S-S I
4 AA}. 650~670 cm A1 E H-O-H, 1,400~1,500 cm™
dME C-08 Ago] BHFHAUL, 1,625~1,640 cm NA &=
B 27 ¥ g3yt vebsth 2,850~2,950 cm™! 419
4 93E CH 289 9% Ao, %40cem™, 1,060
em™'F 3300cm 'Ol Q] HAE O-H A 2d Ao
241 OH7F Al R F2HE o Qo] 1= ATt 2
U Alo9) Afoz Ry'"Pg 39cm™ EE 700~800
em' H2o] J3E HEgs] TES 7} gATh Lo
A7FR oleic acide AINTHE @8] Al BH3 51948 2
&S do7|A @, E8]3 FF ET ethanol Holl &3
Hol AlZ FEAIF o 2H AHEE Aot A
tH'9 Fig. 12 A ER oleic acid H7}&o] Fr1E5E
Al JAEH &35l OH 5] F7lele AE g
F e, olRL HY 0F EF3F oleic acid BEAIEY
Faeo] 7SR WELRE wudEn. 183 Fig 2
ANHE 1.0 wt%2l oleic acidE 713t A$7F YAEHY
Fargo] b A2 Aoz AT 1.0 wt% 7T
oleic acid= EE Al YAFEHE As] ZHSI|A 2
Qo] FZate] ti7]ef ¥ wiEol OH 59 &3 &o] &
718k o), 1.0 wt% ©l4FE = 39 oleic acid A}
E9] g2 ofste] Fa7ko] TAl F1e Aol A
zteth, wehA BUdstel Alg AINS £ woe
100 wt% toluene =+ 99.0 wt% ethanol + 1.0 wt% oleic
acid®] 5 7}x] Sufvb ARE-3t T
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100 wt% tolueneS &7 2 AFE3 Z-$-(Fig. 3)7F 99.0 wit%
ethanol + 1.0 wi% oleic acid® 0|2 AME3F 73-9-(Fig.
4)9} H]mste] H2oA] BAE vALO; Y3 AL2olA A
4E a-ALO; ol A BUEH, o)A ethanolol] 7}
H oleic acidoll ¢jste] EHol WAEYY] Wity
GE T} Oleic acid B-AFo] 2)3ted Al AIN 2} EHol
aidgletel W F2Eo] e H,0, OH, 0, 59
Baeldr) WEo) GAE A AkshEe] o] 7hAgh
Aolth. Akl AFE AbslE2 ALU|AH e} A B
TEEAN &% FYE Aoy 5719k vhgel os)A
AAE7] Bobe gAERC F3hE o] IE H,0, OH,
0, T3¢ HEgd] ¢35t A E Zlolth. H,0, OH, O,
T2 w4, &9, A&, BE Fo YA FREUC
7F EA2AL Al AINF 9FE-3te] AFStES FASHA H
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Fig. 3. XRD patterns of Al-AIN mixture nitrided for 5 h at
various temperature (mixed with 100 wt% toluene).
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Fig. 4. XRD patterns of Al-AIN mixture nitrided for 5 h at
various temperature (mixed with 99.0 wt% ethanol +
1.0 wt% oleic acid).
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Fig. 5. XRD patterns of Al-AIN-Y,0; mixture nitrided for 5 h
at various temperature (mixed with 99.0 wt% ethanol +
1.0 wt% oleic acid).
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Fig. 6. XRD patterns of Al-AIN-Li,CO; mixture nitrided for
5h at various temperature (mixed with 99.0 wt%
ethanol + 1.0 wt% oleic acid).

= ¢ F ded,
oleic acid ¥=}oll &sle] Al N,
S W] oFelzar Azt

oA AR A FHE ] =
714 Alole] wkgo] ®k

3.3. R slHI20f Ciat BSt= XN 2Ito] Hsk
Figs. 5~7% ZtZ} Y,05, Li,CO;, CaCO:ZE 3 wt%® &

SER DS

F g - 9]

¢ AIN
= Al
o o-ALO,
c:CaAl0,
¥:7-ALO,

1,200°C

Relative Intensity

Fig. 7. XRD patterns of Al-AIN-CaCO; mixture nitrided for
Sh at various temperature (mixed with 99.0 wt%
ethanol + 1.0 wt% oleic acid).
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Fig. 8. SEM photographs of Al-AIN-Li,CO; mixture nitrided for 5 h at various temperature; (a) 600°C, (b) 800°C, (c) 1000°C, and
(d) 1200°C.
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