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AIN fibers were synthesized by the gas-reduction-nitridation of Al,O; fibers with different characteristics.
The constituent phase in Al;0; raw fibers changed from y-Al,0; to a-Al,03, while the surface roughness in-
creased and the specific surface area decreased through the heat treatment. The extent of nitridation of
resultant fibers decreased with the decrease in specific surface areas, and with the increase in crystallite size
of the raw materials. In particular, the samples transformed to o-Al;0; were found to have lower reactivity.
The enhancement of reduction-nitridation reaction can be attributed to (1) the nitridation progress at a low
temperature because of the similarity in erystal structure between AIN and transition aluminas, and (2) the
persistence of y-Al;0; at a high temperature, due to the suppression of the polymorphic transformation of
alumina by the preceding formation of AIN. [Received August 15, 2001; Accepted October 17, 2001]
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1. FU®IC Table 1. Characteristics of the Raw Al,O; Fiber
FTIIZv A (AIN) BAREWICERMEEELHL TE
D, ICHM/ Ny r—y, FEENEEE, BREERELR  Durity > 99.9%
HOT 4 S—ZICHWONTWAVY, ey 45— 1L TD Mean fiber diameter 5.8 pm
JILATI, AIN ﬁﬁ*ﬁ%@@ﬁﬁﬁ?ﬁ&j}f% HEEZOLNA. Crystalline phase mainly y-Al;O3
AIN MO ERICET 583813, Al DBEESE{EHER ALO; Mean crystallite size 6 nm
0)u<§m7u%ﬂ:&k EBLDONE LA TN TELYD, EH Specific surface area 81 m?/g
51390 y-ALOs fifE 2 H RERHC AV, NH3-C3Hg 7 AIC k% Loss on ignition 4.86%
BILEAKIGEZFA L 72 AIN ##E0 & % T\, 1400°C, Transition temperature
0.5h DEHETEIENIDHITET S AINBHAGTHINS to a-Al,O4 1140°C

LERHmE LA RIS, HRFEBORSEEORM iixﬁwﬁf*
REBYWONEBEIIRESEELRITIT LEZLNS
A ZD LS BB AL BTN RS v £ 2
TAMRTH, BB L OSEAZBLS B2 AWTH MICHEL, 1200°CE T 8°C/min THRE L THTERR (0.5h)
ZRTLESUSEITV, AINBHEOSBICKIE TR REFELA®K NHZESP THELT- 7. GREORBHC

HIZOWTHLMIITAZ LA E L. BALC, BEERMIROBERZEZENLO LOIAEE L TEBLHE
WU /o, EHEMETEME (SEM) L 2XREMED
2. EEHE B2z, RUBRAL 228082 AW T X BEIIEC & 5/

HREUR & L CPSMHERRS.8 um, #EEY9.9% DT IVIFE  LERTFT A RO A 4T - 7=
W7o, RUVICERE CHOC A BEORE 2 RT. B
ML y-ALO; TH Y, BEERESSHIC LV HEEL 2 LOI 3. BEREE=R
(loss on ignition) , a-AlL,O; NDEBRBE 1T Fh Fh4.86%, 3.1 BHLIBIZHED AlLO; HEHEDZ (L
1140°CTH 5. Zi, BHEORL S ALO; ML B 5710 B 1 (a)-(d) iC RBULIE K OB % OB O X FREHT R
12, Ar R¥iH1050~1500°C, 0.5 h RO G4 THFH ALOs . %R T. Th kb, 1050°COBME TiE, o-ALO; DY — 7 H
HEDOBILE % 4T - 7. EFRONB DD, FR &R p-ALO; 2 FE I BERBE T
BITELRINE AR L RO AL TIT -7, FFEL M HHT ENGMBL. THICK L T1200 2T 1500°COELEE T
HEBME7VIFTHOR—-MCEEREL, 7IFHPLELY 3, BRI oALO BHICEL T 5 Z & BEERE SN
Hz-BRESFICEY, 900°CE TAr SFCHEL 7. B2 iCBABORET I A XOBAL RS, 72720, KEML
®AT, NHy (#i899.97%) & CiHg (MiE99.99%) A SRR BIRU1050°CTRLE L -3 FhzB L T y-ALO; © (111) [
BREH A (CHg/NHy=5x10"3) %% 4!/min TH  HY— 27, 1200°CR U 1500°C TR L 72 R ¥ Tl o-ALO;
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68 H ARTCEACRIGIC & 5 AIN B SHIC BUE RS OB
e AN DLERRE AP CORT. HRERTBUBREORN E &b
© . " o-ALO KW L, 1050°C T OBLER T RBULIEO£960% T 5 51
Ju ¢ o1-ALO, m?/g i, 1200%071500°CC OB Tit % h 2 h 4.2 150.8
MO = Mg I EThESHA LA Chid, R2ICR L kT
@ T . A RDEALE RSHIEL T 5.
5 . B 3 (AR B R U1500°CCRVAER L 7oA £iE O SEM %
< \Lg B4R . RBUEO ALO, il OEEILIEE - T Th B0
= I m) (Fig. 3(a)), 1500°CTOBUBILITIIETM S AA L T 5
Z |© - . BFAEEINS (Fig 3(b)). ORI, 1500°CTOHML
k3 . . BIC L ORERTYAAREALTWAC & ERIHIGL T
g ﬁ \JJ M . D, MR TR R R 5 72011 p-ALO; 2 B a-AlO,
2 LR OB & IS BB 4B B O & 455 o 7
% (b) LA EOFER DB, RPFFE TR ALO, i1 BULE 1o £k -
-2 TEDBHERKESERT B EBD D7 ThbL
T TS O 1050°COBIIE TlE, RO RT I A X2 RBLI D
T T il AR HBL TR E AL AW, HEERII60% I
@ BB LB ot Em, 1200°CLLEOBMLE T, &
A -ALO ICBE 5 & & BT, #ifhTFY A XOfm,
o o %0 @ s A REBEOWY, RERHOERM X OB BEEIC RS I &0

10 20 30 40 50 60 70 80
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Fig. 1. XRD profiles of raw Al,O; fibers (a) as-received, (b) heat-
treated in Ar flow at 1050°C, (c) 1200°C, (d) 1500°C, and (e) AIN
fibers after gas-reduction- nitridation at 1200°C, 0.5 h in NH3-C3;H;g
flow.13
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Fig. 2. Changes of specific surface area and crystallite size of
Al,O4 fibers heat-treated at various temperatures.

OO EH Y — 7 MW THEB L AffiFo 4 X2 /oy |k
L7z, 1050°CTEMEE DRB O G T I A XiZRBULED
LD EIFIER CMEAZ R L 7228, 1200°CLL E OB Tid i b
TFHoAXIBUBREREO LR & L BT KRESHEMLA. O
Rid, ThETIZp-ALO; » 6 arALO; ~NDOHIEBIZHE - TF
FFY A APEKRT HEVIH|ES & —HL T 5.

X 212 BET #kiC & 0 JI%E L 7o REMLER K P BB O K

B S L7z 7.

3.2 BHDORITSB ALO; iDL EE)

B 4 (DRI B ALO; D H AR TCEEDELK %
. 1050°CTELI L /o AR ORRII8IL TH Y, KE
MEORB LB L ThI2ic@d Lz, JhicsL <,
1200°C R U 1500°C TEUATE L 7238 TSR A31 % KU
23% &7, ERFKEET LA, MHOEREEES
5 &, #RL, HEMEOBDRUESRT YA ZX0HmE &
LIS L, BLEBICRS SN o-ALOs ITEERE L 73k Cid
FMRPREEFTHTERTND. Fh, 1050°CTEAL
HLUARABMOREERIGHRBF & B L UETL TV AICD
b bY, EREOEIRAEREIN:Z. hED, &
7 p-ALO3 TH A & DEPUEDREICKRELFLEL TV D
LHBISIN S,

X 1(e)iZ, RiHRD® TG L 7 REVILE ORE % H AR TS
LR 7-BOBEMO XBREHRE L TRT. CORML
DB LI, REIED ALO; i p-ALO; & L TEHL Tw
2. Fx bbb, 1200°CIC 51 5 Ar RO BLER Cld Rk
o-ALO; ICHERE L 7D L T, KRB OFK%1200°CT
HABILENTH I LICLD aALO; ~DOHERAIIH XN 5
CERHLME ot K, HABTEBEORBOLER
26 m2/g, #FHFY4 ZXi320nm &7 0, Ardh, 1200°C
OB L i L CHERBE OB LT A X0 d i
HEXNB ENThotz. FIC, REMBORBO N ARITLE
fgoFEmE, K3WRYT L DICELELTTOREL T
GREEL TV AT LR I M.

6-AlL,O; & FHH & 3 B ERIR ALOs R T O N AEILEL G T
13, RIGEEBICE VT AL #8 M L 2 WB &I S
XNB T EBRERZINTWAI . AIN O LY gk Cid Al
DNDAEMDOYA FICEBEINS. ZHRICHL T, aAlLO;
TIRHAIFETOIRTHODEMMDY 4 FIZHELEL, 6
ALO; Tid AlEFOXE 5 0 D 4 BALOHF A MTHFLEL T
518, FRAIRALO R FOH ABILEKIETIE, TOLk>k
AIN L BB T )V I ORGSR KISRED—>DE
HNTH5H EHRIL THB0.

EEROBBIZ LD, APFREOBHETLERTH S AlLO; il
DFESHEN p-AlO; TH 5 T 22 & 0 BEILE(KILHMER TiE
fTL, R L 72 AIN % 0-ALO; ~OMEB M3 5 2 L 1
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Fig. 3. SEM photographs of the surface on (a) the as-received Al;O; fiber, (b) the Al,0; fiber heat-treated at 1500°C in Ar flow and (c) the
AIN fiber synthesized by gas-reduction-nitridation of the as-received Al;O; fiber at 1200°C, 0.5 h in NH3-C;Hjg flow.
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Fig. 4. Conversion ratio to AIN after gas-reduction-nitridation of
Al,0; fibers with different characteristics at 1200°C for 0.5 h.

F0EBBTVIFHESBR CIRFINS D, BLELRIE
BILTRESNAIDLEELLNS.

4. F & O

AR TLECRIT & % AIN fRHED & BUC BT 3 BORH i
DEECOVWTRFELIER, UTOLS R EBPHLLIKC
Troiz.

(1) DRk D ALO; BHEORTEIZ X D AIN BiftED
ERETT- 7. HRBFRETH S ALO; fiifEid, BUBEEOL
R - T, KD y-ALO; 2 5 a-ALOs ICEAL T 5 L 3%
I, ERTYAXRUERHILEML, LEREESEA L
7z.
(2) HABTENZT- 7R, BERILREAHEOBA
RUEETI A XOMIn & &SI L, BIABEEICKERHES

-ALO; IR L /- AR TSR A K E BT L.

(3) BLELRIGOREZ, AN L y-ALO; O RHEEH
itz X B LEBCRIEOERBR TOHET L, £RL 7 AIN
AL O NOREB 2 MEIT 5 Z 2 k5 y-ALO; DFER TOD
RFICER TS L HERIN.
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