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Powder X-ray diffraction and transmission electron microscope experiments
for mullitization of sillimanite

Youhei IGAMI', Shugo OHI', Masaki TAKAYA !, Yu KODAMA ', and Akira MIYAKE'
'Kyoto Univ.

High-temperature powder X-ray diffraction experiments were carried out to estimate the temperature of mullitization and the
microstructures in sillimanite were observed by transmission electron microscope (TEM).

Our results show that diffraction peaks of mullite appear above 1200°C and structures like antiphase boundaries (APB’s) were
observed in the samples whose diffraction pattern had mullite peaks. So, we thought mullite peaks relate to APB-like-

structures. According to this study, APB-like-structures observed in the Napier Complex were formed above approximately
1200°C.

ERAALSIOs, ZEE : Porm) R b EFWNICEER ALSIOsZFENO—D2T, HBICERDERLBZLYNTH S,
AlO, \NEFE & (ALSHO, MEAEAEWVICU I LEANS cBICHRLZ@BEE L THY ., EEEY 1 M0 AlSi
BFREICKFEILTVWD, COBERATOEEEY A ~O AUSI DFKFEN Si0-ALO; DHERICKELSFET
EEZSNTVD, LAL, BETAUSINFERFLTIBRICE. 20 +o0=2Si"+ O"OEBBRA RV, BEHFER
&V ALIZEC AT A NAL(AlysSira)Ony, ZZEEE : Pham)ICELTDEEZSNT VS, HlZIF. Holm & Kleppa
(1966) FREFTEN S, BERA-LT A M SIO,ORIEAT11200CTREDCEZRLTVS, LAL, Tombaet
al. (1999) (&, X BEFERICBEVT, ATFA NOE—IH 1500°0CTHELHEHZELTWVWS, —F. Holland &
Carpenter (1986) l&, 1300-1685°C- 18-20kbar THE L EMR AP ICRMUAABEICULEABR A AEONEN ZE
BREEFEMETEMERL, ChFAISIERFLICEYESKEZELTVWSD Y, XBEIFEBROERLS,
NERAR SIO,ZHEHUBANSERMICATANEERLEZEEATVS, RADERADEHERIISVT, =
EE A (2008, B RFLYIBIFE LX) 1F FHE Napier DA HEFOERAICRNUEBEZHREL TLBH(E24)H, #IR
NESIC, RUHBEICK > TFEEIZEEIEREFIARICTETVEY, TITEAHRTIE, =FED
(2008) T 2 /= Napier DEBR AN RS EEEEZROZD L ZENEL, EREREMAL, SVAESHREEET
DHE N X RETERE TEM IC KB HMMABBRRZIT o . B X XEEITERE, S X HEER Photon Factory
PRHICTE D RESBEEMREINFTE 1500°CETHBETRLEERFERAVTIT > £, MHEHE L TRHERD
Liitzow-Holm & & ® Rundvagshetta ENEMRAFERZA VL, IHERISE AT A NOE—INFRS5hT, R
HBEERVWEEMEBL TV,

1200°CT240h REL BB OB KR X BEIFNZ—2H1 5, BEFEAOE—VICMAFLEZE—I M RHE hiz(K
1o €512, 1470°CT 11500 REFL EBBHOBRIFTNZ—2ASBIVAMNZ A MO7O—-REE—VEHET S,
cOZENS, FREICHRLULEE—VRBASAMNOE—=UTHY), BEREAG-LT A MSIO,ORBHFEC 2L
NEZSND, T, ATFAMNOE—IONFERLEBRBOVK OAZ TEMBRL EHER, 58S ZAVCE
BHEG/ICSVTRMUMEEBEICULEBI BRE N (R 2B), EROER. BERARHN 1200CALETAT A NE—
ONFHBAL, BRICE—IAHBALTVRERD) SERICRUEBEICCLABHIERTED NS, ATAN
E—ONOHBERMVHEBENDLS BABLFBEENI HDEN RRBEND, XARORERHL S, =FBIEH(2008)I
TERARICRMAEBEN BEE N /-FE Napier DRSEEBEFH 1200CALTHB AN EZ SN D,

References
Holland, T.J.B. and Carpenter, M.A. (1986) Alminium/silicon disordering and melting in sillimanite at high pressures, Nature,
320, 151-153

Holm, J.L. and Kleppa, O.J. (1966) The thermodynamic properties of the alminumsilictes The American Mineralogist, 51,
1608-1622

Tomba, A., Camerucci, M.A., Urretavizcaya, G., Cavalieri, A.L., and Sainz, M.A. (1999) Elongated mullite crystals obtained
from high temperature transformation of sillimanite Ceranics International 25, 245-252



A

EHA A
120 10

3 vyl

LA PO

2101

/I\
il
&

20.5

20

R 1. BREEBRXBREHFNE—>

A JHBERO XEER/NE—
B : 1200°C-240h RFFR O X REHF/NR—2>

K2 A : Napier DERETOERAICEShiERMMEEE (=BEH ,2008)
B : AAHFFE T 1470°C-1150h REFL BB FPICR s h @&



