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Figure 3-1 XRD patterns of the final powders after heating the
powder mixture of Al,(SOy4)3 / KSO4=1 /2 at various temperatures
for 3 h and treating with hot hydrochloric acid.
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Figure 3-2 SEM photographs of the A1,03 powder obtained by heating
the powder mixture of Al;(SO4)3 / K3SO4=1 /2 at 900°C for 3 h.
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Figure 3-3 SEM photographs of the Al,O3 powder obtained by heating
the powder mixture of Al,(SO4)3 / K;SO4=1/2 at 1000°C for 3 h.

Figure 3-4 SEM photographs of the Al,O3 powder obtained by heating
the powder mixture of Alp(SOy4)3 / KpSO4=1/2 at 1300°C for 3 h.
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Figure 3-5 Specific surface area of Al,O3 powders prepared by heating
the powder mixture of Al,(8O4)3 / K;S8SO4=1/2 at 900-1300°C for 3 h.
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Figure 3-6 TG and DTA curves for the starting powder mixture of
Al1(SO4)3 / K3S0O4=1/2 up to 800 °C.
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Figure 3-7 Schematic drawing for the formation process of the
porous aggregations of AlyO3 platelets.

Figure 3-8 SEM photographs of the Al,O3 powder obtained by heating the
powder mixture of Al;(SOy4)3 / Kp;SO4=1/1 at 1300°C for 3 h.
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Figure 3-9 SEM photographs of the Al;0O3 powder obtained by heating
the powder mixture of Al,(SOy4)3 / K3SO4=1/3 at 1300°C for 3 h.
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Figure 3-10 SEM photographs of (a) the starting materials of Al,(SOy4)3
and (b) Al,O3 formed by heatring the powder mixtute of Alp(SOy4)3 +
2Na,S0y4 at at 1100°C for 1 h.



Figure 3-11 SEM photographs of (a) the starting materials of y-Al,O3
and (b) Al;O3 formed by heatring the powder mixtute of y -Al, O3 +
2Na;S0y4 at at 1100°C for 1 h.

24 m

Figure 3-12 SEM photographs of (a) the starting materials of a -Al,O3
and (b) Al;O3 formed by heatring the powder mixtute of a -Al,O3+
2Na;S0Oy4 at at 1100°C for 1 h.
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Figure 3-13 DTA curve of the powder mixture of {Al;(SO4)3+2Na; SOy}

heated to 1100 °C at the rate of 10 *C/min and XRD patterns of the powder
mixture heated to 620 °C and 645°Cand then rapidly cooled to room temperature.
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Figure 3-14 DTA curve of the y -Al;03, Na; SO4 and the powder mixture
of { y -Al;03+2Na;SO4}heated to 1100 °C at the rate of 10 °C/min.
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Figure 3-15 TG curve of the powder mixtures of { Al,(SO4)3+2NaSO4}

and { y -Al,03+2Na;S04} heated to 1100 °C at the rate of 10 °C/min and then
maintained for 1 h and the XRD patterns of the powder mixture of {Al,(SO4)3+
2Na;SO4theated to 1100°C and then rapidly cooled to room temperature.
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Figure 3-16 SEM photographs of aggregations of a-Aly;O3
platelets formed by heating the powder mixture of (a) {Al,(SOy4)3 +
4Na,SO4} and (b) {Al,(SO4)3+6Na,;SO4} at 1100 °C for 1 h.
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Figure 3-17 Average size of the hexagonal a -Al,05 platelets
obtained by heating the powder mixtures of { y -Al,03 +XNa,SO,
(X=1-6) } at 1100 °C for 1 h.
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B-IHBBIZIYa-TAIFTORKRIRESN., a-TAHITFTOHEE2ET S AAKRRK
RELELDEEZLNS,

(iv) NaSO4 75 v 27 ADBOEE

AL(SO)sBETy -TAHIFLRBRETDHNSOOBEHMRIJLEHEE. wWFhba-7

NV IFHRBIERE SBREL. AL (SO4)3ENaSOLZ2BRETHH A, Al(S0y)s-
Na,SO, R FHREBRP 5. Na,SO, 75 v/ ABRMAMz D EMBdHERH LTS
Al (SO BIIE D, FHIHMAL (SO PO MULUTAERTDa-TH I T OO R

V., MRNICMADa-TNVITHRIZHFHT2EX®L, BRELTAARRDa- T3
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FERIEREBER LI EELONDS. — . v-TAIFTEHAWNaSO,7 5 v 7 AR
2T BEIZIE. BMEBOMMIZ L VEBER-THEIEPREINDZ ETARARRa-TA 2
FhITKESRELL L EZ DS,

2.2.5 ¥&8
Na,SO, 77 vy 7V A% Molca-THVIFTHRREEDERIZOWTHE L. 7 A IFERH

L LTAL(SO4)3. FREOOCTEMBEL y-TAIFELEDOEB X T1100°C TEULEY
La-TAIFELibon3@EEH WL, Na,SO4 75 v 7 A, a-TAITFTHIREDE

RIZES THBZ b hbhrott,. FERAMRIZLUTOREY TH D,
(1) {Al;(SO4)3+2Na,SO,} PEREB K E1100°C CIREFIMB L&z, A5 umd

a-ThIFHRREDOBEEEEBRE N, NaySO47 7 v 7 208Nzt nT v I FHCR
BLIERESRY, {AL(SO4)3+6Na SO DR EM AR EMBALICH G OEEEOKE X

120u mizE L7,
(2) {y-Al,O3+2Na,SO I DEEMEKEZ1100°CTIRERIME U3 &k, FHE3.7

pum, FEHEX03umDOSAABRa-TAHIFTRBER LK. Na, SO, 77 v 7 A0
HEWT NV I FHRIRBIIARELS 2V, {y-ALO3;+6Na SO DEEM K EME LB E

I REXIFESumicz oz,
(3) a-THIFHENa,SO, 7Ty 7 RELBITMBLTha-TAIFHREIZERL

hofc, a-7NIFiF1100°C D ERNa SO iext L TiHHEHRRE L A b,
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1) S. Hashimoto et al., J. Eur. Ceram. Soc., 19, 335 (1999).

2) C. H. Shaklee et al., J. Am .Ceram. Soc., 77, 2977 (1994).

3) N. S. Bell et al., J. Am. Ceram. Soc., 81, 1411 (1998).
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B3 HRLSA FMER

3.1 #&

LT 4 F(3ALO; - 2S5i0)ik. AlLO3-SiO, R D2 R IZE W TAKIET TidME— L&
RETHY., BA(1890X10C)VNREL . 7V —7EFitkicBEh2), BB RERES
L34, B00CHEDOEBE THIFRESNMME T LRV REORKEE2E 5D, Sl
EMHELTHERINRTWIAIMB THD. A5 b 774 RX—BEUTALAS A FY 1 X
=i, A7 FTAAH— - L5714 MEEKROH DL SIZO, ERROMDOEFTI v 7 2
MEEEAGIESNICEES, TOBBRB LOCENFEIUBES R LBEShTWS, &5
A7 T7AR—BICEAIA NI 4 AT —DERIZONWTIX. BEETIZWL DO EN
BRENTNWETORN, FRiFELKIEFRV. ATFA N T 7 A R=RA5 A, b4 AH—TH
B, ZOBEREKMNTELNY, FRATS MERbBREEMHORMRILME L LT
EHEh 3,

. EFIv I AT 4 AN —RHRBEREBILDOFEL LT 75y 7 REMNEH
ENTVD, HBRNERT, MEORVWHNERAB LD LD TH S, APE TR, &
VBTNVI=YLAYA AN B[ IEDIAVONEEEDOH DK S0, 75 v 7 X12%

RAw, HRRASA MEREZBI DO IR FEOREERAE DO TH D, HRLS A
MEROERELEZELT D LERIC. ZORRKBEIZOVWTERLE.

3.2 ZEREH
HEFEHE. Al (SO4)3 - 14-18H,0. SiO,BLUK,SO, 0T R OERAEL AV

fco Alp(SO4)3 + 14-18H,01X300°C TI2RFREL ML, Al,(SO4)3& L. SiO,it.

BOStEIZ B PN EIOumD 7L — 7R TEAVWE., SEEEARKICRAE LAY
K 7g%&. ME7T0mm, ES0mmD7T N I FHRizAR., E2EETESF i AR, 700-
1200°C T3 LTz, EOMBRFER, AHLBRFOBREZY > THFATHRKA
SH. HHBEOHBEICESTBEMIZ3 %OHCIZEE ., BE%70-80°Cizff - TO0.5-
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IR FEL TKS0, 75y 7 A S E S, IS AKERIZERL THLONIZOEH

KIZXRDIZEVEERMBORZZTV. SEMIZ L W MMM BROBEE2T-o7. 1200CE T
mET5HERBICHNTEDTABLIUVOTGEfTW., HHRAS A MEROERBEBIzZONWT
EREiTok.

3.3 MRLEZ
3.3.1 $HRAS A MEFR DA
A12(804)3 : KzSO4=1I 196(mol%) GCYE% LrC*ﬂ*@CﬁLTSIOZ%é i éitﬁ%‘jéf

BELICHERBM RKERMB LU, K3-18ic. HERBRK%E1000°C TIRREI B L 7= 5
B0, HERBBEPIZEEINESI0,0H &N TIEERHOEILZRLEL., 27.5m0l%

EFTIHALATAS bOMIZTAIFARREE N, 27.5mol Dl FDFE. A5 A4 hDOHZME
EExNle, LALAERLSIO,08ERMMTIDITENAS A FoRYTEIEEIT/NS L

7Y, —HTSIOOFREMO - - BRHIND XS5BT, 27.5mol%EM
DF/ED LS. "u—RE—IBRHBERTVWARVWEATHSIO,0ERERANEGEH
TWAAEEEIE 255, LEALAEEL. BFrRREOHMLOBELLLATA MERD
BREMHEHIZX. SiO%27.5mol%&EMULIEHEAE. T2 DHA1(S04)32324.5mol1%.
K>S0 ,4348mol %, LTS i0,2327.5mol % DMK THD L W Lz, T X Y UBEOER

T, ZOMBKREZHERBERREHRL, T LTHWE,
X3-191X. FOHBEABBRRKEZH W, MABEEA2EXEBARCEREINLDBEEMAOEL
EPRARTEERTHSD, T000CTMELZHEIZiE. KAI(SO,), DAMBREZI Nz, 1200°C

TiX. A7 4 bofizc) =2 —H% 4 F(KAISi,Og) Xz, 800°CAH 51100°C T hn#k

LERE, BBIXLASA VoBEMBELE -, K3-20i2, FD800°CA H1200°CE Tz L
EHBED., A4 NOHMHERAESEMTHELLEREZR LK. 800CTME LS.
—HALATAL NOKRFREREFBLILHD TWE. 900°CTIHES2-3um. £80.5-1u mDE;
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T | T l T | T I T I T
53.2 mol% @ -Mullite(3AL,0; * 2Si0,), A-+AlL O,

Intensity, / (a.u.)

Diffraction Angle, 26 /° (Cuka)

Figure 3-18 XRD patterns of the samples obtained by heating powder
mixtures consisting of Al(S04)3: K3804: SiOp=1:1.96 : X (mol%) at
1000°C for 3 h and then treating with hot 1 mol HCI.
FThHot, 10000CTiE, BROEZIF4 umThot, 1100CCTOMBIzRD L. EX
i$2-5um,. Bi30.2-05um&Rofc. MOEEw TIX/MS B I LTWwk, 1200°C
b e, HRAURBREWZEET 22 LEF-E Y LRy, BEKELE. ZOBERK
DERRIZIE. Va—YS MEROHHABELTWIbDLEILLND, BBBT AXS b
HORKEWEHRATA PESRIZ. 1100CTMEALEBEBOLNDZ BT,
3.3.2 $HRATZA MNEROERBE
B3-21iz. HEAB £212000CE THNE L 7ZDTAB LUOTGRE O RERT. 4 D0K
M — 7 (a: 570°C, b: 600°C, d: 660°C, e: 1030°C) B L UR1ODREY — ¥ (c: 620°C) 2k
Hahlc, BREY — 223K, SO,DERM(B)PLEEH(a)~DEBBI1OLEX SN

5. WEBY -2 bBHLATRY, TOFERE - THBH600°C, 620°C. 660°CH LY
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Figure 3-19 XRD patterns of the samples obtained by heating the
starting powder mixture containing 27.5 mol% of SiO, at 700-1200

°C for 3 h and then treating with hot 1 mol HCI.

1100°CE TMEBAH LEERHD. XRDIZEAEBRMHOEILDFRKIZRLTH D,
Q0CETIMELEZABOXRDERNS, HEABRROEFR B KD OMIZK3AI(SO,) 3

NEEENT. ZREV620°COFEIMY — 7 FK3AI(SO): RO HITHBIZE B bDT

HRLEILNRD., ZOILEWORAIZ690CIHEFEIR TS, 660°COWEY —
(D22 TiZ. HHBOXHEKITNE L. ERERMHE L L TKZ;AI(SO,)3i3®Y .

KAI(SO)sRF L ICREZEEND LS5z eh b, FORETORMED LR A
THY. KAI(SOL):i3BHMRPIZFOBBIOIFH LEbDLEEREENS., LIALA
N HKAI(SO,) 80X, 72T CETEREE NS Z LUAPELPIZERTVWARY, &5

BOO’CETHEEIhD L. RI-19LLLHLLRESIT. AT MRERTD LS iTk
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Figure 3- 20 SEM photographs of the samples obtained by heating the
starting powder mixture containing 27.5 mol% of SiO, heated to 1200 °C

at a rate of 10 °C/min.
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Figure 3- 21 DTA and TG curves of the starting powder mixture
containing 27.5 mol% of SiO2 heated to 1200 °C at a rate of 10 °C/min.

%, 1MM0CETMHRLEABELLIXATA FBLTK,,SOMAE S, K3AI(SO,)38
FUKAI(SO);iERE SR R o T,

UEDFHRIZESHNT, HRATA NRHOEBRBREEZ2EET LS. ACHTRENEL LS
IZ. 620°CLL R TETK3ANSO )33 5. #1660°CIz2d & R(32)TrRENT &
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512, Z DK3AI(SO4)3h5A15(S0,) 3 & RIE LKAI(SOy) 32 KT 5, 660°CE TN
HUICRABBIRESPIEL, RAOHIRMAMMER LI L5, T OB TR
AR L. BEBRPIZEORMKD SKAI(SO ) sl LTictExH6Nh 5. 800°CLLKE T,
L4 PRERCHIRESVWTEREINLZEZEX LN D, KAI(SOy) DX, 551 b

ki EERRBZRILTWwWS EEXI LN D,
Al,(S04)3(s) +3K;S04(s) =2K3A1(S04) 5(s) (31)

K3Al(SO4)3(s) + Al2(504)3(s) =3KAI(504), (32)
6KAI(SO4) (s, 1) +2Si0,(5) =3A1,03 * 25i0,(s) +3K,S04(s) +9SO3(s) (33)

M3-210TGH#H E700°CH H51000°CTAHAL AR ERBR X, HERSEHA NP O
AL (SO, 5DSO5(g) PERN(H32%) L IFEHFELWEEZRLEZ 2 b, R(32)T

RERESOs(g)DERICLD DD LEZ HND, 1000°CL ETHESESPRE B
. K SO ERICEZbOEEXOND, K321 D1100°COREY — 7 X, K,50,
O E :1069°CLIFE—-BLTRY., ZOBEMETEEK,SO,VEBELLLEALN
%, 1100°CTOMBABEHRA T A PR RIZB N THREILLICDX. ZOMBIEEH
HRASA VOREEREIELPHEEZLDLND.

3.3.3 KoSO475 v 7 ABOEE

Bz, $HRASA MEROEBIZBIIET K, S04 7T7 v 7 ARODBEIZOWTHAN
fr. HWEREAEMATK,SO 77 v 7 ABREE XL, $2bHB[(A1,(S04)3:5i0;:
K,S0,=1:1.12: X(mol%), (X=1.18, 1.96, 2.75, 3.93)]DEEZX ¥ K #1000°C T3hf
Rme L z8B A, X=1.18~2.750®HT LT A bOABBRBME T, XN §ridE i

X=1.96DBPBICHRIKRELIRY, HREAMEIZOBEIELEWEALNKL., X=3.931tR
B, BEEHLLTASA btz 2—H A F(KAIS,O) bR ENE, 7T v 7 X

BNt 3L, A5 PERIZERENIZSLSAY., H£boTY 2—¥% 1 MERPEK
Ehdkdichott, HRAGA VEREROTZD DRERENFTH > X=1.90DHE&
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Figure 3- 22 SEM photographs of the samples obtained by heating the
powder mixtures of [Al;(SO4)3: Si0;: K;SO4 =1 : 1.12 : X (mol%), (a):
X=1.18 and (b):X=2.75] at 1000°C for 3 h and then treating with hot HCI.

DA, BIHX=1.188 L U2.75 DB OSEMBI%AE R &2 X3 -2212 77, X=1.18D 54,
FlumOESOSRE FRBEIhl., $HREZESRVHNOBEKILIZIBES N
feo —H. X=3.930%H. ORI IR umiTELLA, #iX1-2umTHo7. K
F O Tk, WEOHM» WERRRICE 2L TV,

DEDOKHRELY., $HRATA PSR FE2ERESE DO OREZR ZM . AL(SO4);5:

K,SO,4: Si0,=24.5: 48.0: 27.5 (mol%) DHICR S S NIz A%, 1100C TS

o SHBHG,
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3.4 Fi®
Al(SOy4)3. KpySOB I USIO,0EEM A %R, BT A IFHBbTMET S Z

LIk, HRATA FMERRFAEKREN D, A1(SO4);3: K380,4:Si0, =24.5:48.0:

27.5(mol%) DEE¥M K Z1100°CCTMET H L, EEX2-5um. #0.2-05umDHRATA
MERRFAEAKET S,
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A RV 1Y 1 MESR

4.1 H3S

Y a—H4 b (KAISOg)ik. ERBMEEATIZERBIVEOHFXEEI L, Hitx
U LT HEMAREMERB L CEBAMRIET I AMBELTHHAZRATWS12),
AR IX1693°CH L @<, BEREEIZ(3.1X10-57C)24-600 L K& Wik, AlHBWiECu
BREDERDA—T 4 Y IIHBHDIVBENLERBOBRMETA BRI & LTHLHES
nNd., LPLERSLY 2—3 A bicid,. HHOBMBIEMBHO—BRHNRERTHLIY 4 X
T —RBRKAR L., FERERENST MICREERE FOERBEIZRV,

AWrzeix. HEIARBME - ERAT 7 AMB DD WIEEBMB~DRINE TA BRILH
CLTHAT I LEBRELE. RV 22— 1 MEROEREAATLDDOTH D, Tt
FEIREHZIZAL(SO4) 3, SiO,, B LUK, SO 2V, ZhH0REK. BREMKOMER

B L RFERFIASERY 2 — VA1 FMEROERBICEXD2EZBIZOVWTREAEL., #HRH DL
REHEHOPIZ LI, EHLICHBESMROMBIZHE S AL EEIZEHRY = —F 1 b
b D RBRBIZ ONWTER L.

4.2 SHERBRFIE
HIZFREE & LT, Al,(SO4)5 - 14-18H,0. SiO,. K,SO, DA E LMWz,

Aly(SO4); - 14-18H,0iE 3 52 L $H300°C TI2MRILL L L. EAKHDALL(SO,)3& L
TRV, SIORKEEERELRFHRIOumD 7L — 7RIEFEN TEH VW, S %&
ERHRFEHLEE DSORGB ARAHK20e 27 4 I FHH(HE75mm, NE6Omm)IZ A
L. 10C/min TTHREBREETMEHRL., ZORE THRERERFERICFOEREZI Y,
HTHRBAIS .. HA%, HHREOCKEBEMIZI ZHCIZEE ., GE270-80Cicfk- T
BRMEREL. Kk, ERBICABORLERY 2. TOERYIL. XRDIHIZ

IV MHERET D LEFAMFIZ. SEMIZEVMMAIRBE 2o, MBUziES %48 %
BHOMZTEHic. HEEREHM AR EZ1200CETTGB L UDTARBKR LUz, Iz T, #4

90



HMBBRZITY, $RY 29 -9 MEROEBRBBIZOVWTER L.

4.3 KR
4.3.1 RV 2 —H 1 MEES DR
B3-23iz. 1200°CTIRRMBA LB S/ ORI 0. MFKEUH I3 2 8 kAl

EXRDIZE YV RARTHERER L, HHh @ik, Va—V A boABFAESRIHKEE
R, A, Va—H%A bOEPIZATA MPBRREShZMRTHD. Ok, MISEHRY
AHCZBE L THHBABEEOEEERY . BASB LN P >HMRTH D, U a—H A
FOZRBFESNIMEOREKEL LT, Aly(SOy)3: Si0, : K,80, =1.0:2.8: 1.9 (Frf

AP ORONTCHABESEMIZ L > TBRELEHEREK3-24iz7F, Afix. 10-40umoD
ML LBRENRTWE, SHLIBADHEZXLLBELELLZA, E&X1-2um. £0.1-
03umDEZBOHMRERNFRBELELLDDOTHDZ LBbh o, BIETRT Ok
MZDESBRBEMRHRE 2RI TV, Zh &y, s8R FIZY =2 —9 1 M
MTHDHLEHALND, ZOHRETFOBRERIBREICBRTHZLATERL, K3 -221b
ICARTAL(SO4)3: SiO,: K80, =1.0: 2.8: 1LADHMEI LB LR M» 5 bR

BRIZRERY 2 —V A MEROBERRNBERINES., Va—YA1 NOABRESIRTE
Z oM OB 5. EHRIIHEENBERISh <ok, ZThI VUBDOERTIE.
Al3(S04)3: Si0;: K804 =1.0:2.8: 1.9 DM = FOHRERABRKEZFA L1z,

4.3.2 MMEBREORE

B3-251%. HEBREWKEZ1000CH 51300°CE TORERETIRRIME L 7= $5 &1 15
LT AMOXREIFTRE 2R L. 10000CTOMBATIE, HRMEELLTIHASA FOAK
BERBELI. 11000CTiR, A5 bOMliicY =2—H A MBRREERT. LA LARXES
1000°CH L T1100CTH LN AMOXRDESROBEIZ/NE < Z DL HEIT AKX 2 >
DT, 674 PREVCY 2—H A bOFBRIINEVDbDOTHE S LRSIk, 1150
CoOMBIz 2D L. ABORMMTIELTA PR LAY, 12000CHE L T1300°CDH
BIZBVWTHRKRIZY 2 —¥ A bORBREES i, 1150°CHU LOMBIcBIT B Y 2 —
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K2S04

A.]z(SO4)3 . SIOZ . KzSO4 =
1.0:2.8:1.9

Al2(SO4)3 (mol %) SiO2

@--- Only leucite
A+ Leucite and mullite
[J-- Nonsolution in hot HCI

I T I I l T I T

® - Leucite (KAISi,O)
. O---Mullite (3A1,05-25i0,)

Intensity, (a.u.)

Diffraction angle, 26 /° (CuKa)

Figure 3-23 State of the samples after heating the starting powder
mixtures with various compositions at 1200°C for 3 h and then treating
with hot HCl and XRD patterns of the selected samples (indicated as
a, b, c in composition triangle).
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Figure 3-24 SEM photographs of needlelike leucite crystals formed by

heating the starting powder mixture of Al;(SO4)3: SiO; : KSO4=5.9:1.0 :
1.1 2t 1200 G for3 I

T $ I : I 4

l T
@ - Leucite (KAISi,Oy),
O+ Mullite (3A1,05:25i05)
A
=
N @ . .
s o |lo - ° °.
> v %e o ° °,
i
L ] [ ]
= ° °
=] 2 § >
W
Q o
| 1 RS <M N
- 1
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Diffraction angle, 26 /° (CuKa)

Figure 3-25 XRD patterns of the samples obtained by heating the

starting powder mixture at 1000 - 1250°C for 3 h which were then treated
with hot HCI.
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YA PERTXROFRBEEZINTRNOAREL>LOTEZOKBEIIRVWE AL,
Ja—H%A bOARMBRAEENT1150°CE L T1300°CTMBE iz il 0SS EMBIZEAS B
F5¢. BE1umBEOHRNTFRLZIALIARBEINDIE T T, WilisbX3-23
TRENEKRE SOHRE FIBEILT. —BBERNbALRIEN 2K L U TIZMA
RETOREKTH-T. ZhE V., HRY a2 —H A4 MEEEHRD7DITIT MG E T
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4.3.3 RERMHOPE

HABEE SR EZ12000CTME LB E D, R EFIFRITA T 5308 O Kk 218 %2 1~
Too B3-261%. BREERFRIICHT DA OXREITTREE THD. 1200°CE THMEL 7o ik
HH LA SIRSERMLELTATA bOZERTRIFRS KRS LA, Bk
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Figure 3-26 XRD patterns of the samples obtained by heating the
starting powder mixture at 1200°C for various times which were then
treated with hot HCI.
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Figure 3-27 SEM photographs of the sample formed by heating
the starting powder mixture of Alp(SO4)3: SiO; : K;S04=5.9 : 1.0 :
1.1 at 1200 °C for O h.

bRIESNTEN, WFRLbFHERRAHILZNLOBITBEL TN AbNE, |
Bl DRFFIZRD L. DTPRCATA POKMOALNENIZIEY 2 —V A h ORI E
S, TOMPFRRIEKRELS R o Tc, TRFMICLRRIRFRIAR £ L7calh £ <. WAl 7 i 5k
EARELHMABEORWY 2 —% A bOBRFEESh k., K3-271k. HRRERE®B K%
1200CE TMBRE OB E TREFETIZHA L., BRME LTIEAT A bORDFHE
SNICHAB OSEMBIRF R THD. BtumBMoOKNIBESHL, ZORNESHITHL
KEBETD L. K3-24iTmRENT & 5 REHIREBL 1 L Bk A2 B 72 2HIR B A HEE RS v T
2B bhot. TOHREROKRE I FXFTEHRY) 2—F A MR UTHo 2.
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4.3.4 HMBREEMKOMEMER
(X3-28iz. HEEEWMARZI1200CETMHELEZBEOD TAB L UTGHIER. H3-29iz

600°C, 820°C. 1000°C3 L TUS1100°CE THEEE A Uic, REBLLEE o X 8 b #
B &R LKk, DTA#ERS® S, 590°C. 790°CR L U1070°CHOKE < 3ODIRBE — & M
BHShiz, 600°CETME LR HI1X. bDFPIZKAI(SO,), R TEITBRNRL L B
LbhlebDD, FL LTHREFREBOK,SO B ITAL (SO AREE NIz, 820°CE Tl
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BHiEhRhr o, 1000°0CRELVU1100°CETMEL 2B » 5%, K,SO,DARKRHE
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BAPL. ZOHBEOERBRY LiZH30massBicE Lz, FORLESHLRERRD 2§
. 1200°C TR R FFRICERBADRIIN3 73 %IE L. —FH. K SO, & ME L5
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Figure 3-28 DTA and TG curve of the starting powder mixture.
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Figure 3-29 XRD patterns of the sample that was heated the starting
powder mixture to 600, 820, 1000 and 1100°C and then cooled to room
temperature rapidly.
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K2804 : AI2(S04)3 : SiO2 =
59:1.0:1.1

AR(SO4 -
(804)3 (mol%) SiO2

@ ---Solely leucite crystal
¢ ---Coexisting with mullite or amorphous silica

Figure 3-30 Compositional ratios of the raw materials that
formed leucite crystal after they were heated at 1000°C for 3 h
and then treated with hot HCI.
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Figure 3-31 SEM photographs of leucite particles formed by heating the
starting powder mixture of K,S8O4 : Al,(SO4)3: SiOp =5.9:1.0: 1.1 at
1000 °C for 3 h (a,b) and the fractured surface of the leucite particle (c).
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Figure 3-32 XRD patterns of the samples obtained by heating the
starting powder mixture at 900, 1000 and 1100°C for 3 h which were
then treated with hot HCI.
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Figure 3-33 SEM photographs of the samples obtained by heating the
starting powder mixture at 900, and 1100°C for 3 h which were then
treated with hot HCI.

Figure 3-34 SEM photographs of the samples obtained by heating the
starting powder mixture at 1000°C for (a) 0, (b) 1, (¢) 2 and (d) 12 h which
were then treated with hot HCI.
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Figure 3-35 XRD patterns of the samples obtained by heating the

starting powder mixture at 1000°C for 0, 1, 2 and 12 h which were then

treated with hot HCI.
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Figure 3-36 DTA curve of the starting powder mixture heated up to 1000°C
at the rate of 10°C/min and the XRD patterns of the powder mixture that was
heated to 610 and 650°C and then rapidly cooled to room temperature.
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Figure 3-37 TG curve of K3SOy4, Al;(SOy4)3, and the starting powder
mixture that were heated to 1000°C and then maintained for 3 h and the XRD
pattern of the starting powder mixture that was heated at 1000°C for 3 h.
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Figure 3-38 Schematic drawing of the growth process of the
spherical leucite crystals.
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