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KPER—FH &R R E LR EERAET R Y BFRRR N REEZRE KM
THEATH, BROLEMERR ArHENEACIRENS T REREI RS BE. B
b 7K ik R —Fh BT 5 ok AR K ST YRR AR O 3k

kR AR IR BENMEMRIMERR, HTRBENER IEXMTNREGEK
NEAFEEMNEX. AXRAKERIENERKAEES BFDH %N B, PBC #ip B
%. BFDH:NAREKENEEL K, HERT RESHTRECBHBBENLRL
ERIEHREW, SHTRENEREKIE, PBCERNS FRMNBHEERMESEA
HEREMMART REMERIE BERABHUERBREERKIRMEE LNHRFE—T
WARE, BIIMAEEAEEBERERE (0 Zn0, SiOy) BAERK I, i, —RdEfuG
& (0 o-ALO;) WEK IR L BRI S ENBEE.
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A, NEAMERKEESRUZAGERFOLEEATREEAX EUEHREERTR
WEZWMHREREER RHESENCRHEBETRESE 20 WAEKIHE. ALK
ERAKENEESADRENEKIEFE—FHRE, JF5 PBC ER#ITHIR, #
BH ARk

2 X8

KL BN &L RALERAN 0mmx350mm , AMBREBERTHERRTESS
T ERHEEH A EECYREREBE RV EY, RNARIKRL, 4 T8, BF
18 A A 200~350°C. R B SFH AHE H 80%. KRENEHEE, B LE T K% &I
T, R#TENETRERE (AFEF, JEM-2010) , X $FEBA7487 (A A2, RAX-10)
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Fig. 1 TEM photograph of powders prepared
by the hydrothermal hydrolysis method us- B2 SURRRASRIE
ing lmol/L TiCls solution as the precursor at Fig. 2 Observed growth habit of TiOa

200°C

KA1 ATFS, %8 lmol/L TiCL BREAINEDHAMRENEREHRH, Lk
HEREE NHET, KEERJBEHSAT, HERIHOE 2 HTH - SRELTAH
RS T4, AXRRET ZEEN B TR, S2mE 3. NE3ITURE, &4
EGNNKEEG RN c M.

SLLFH (TiO:) HMIT & &R DN Dif-pdo/mnm. BHEHBY ao=4.584, co=2.95A.
HEFEAFVREFER. BYSRTFOF ARG, MABCY 6 5 1 E A T 0 F sk
HTRATRRARNTFE= AR 0, BEMH 3 £ (001 FH, §4 [Tios) AFkE
P 5 L BT EA [TIO6) AEdEE, MHER T c Sy mEdm LB En
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B 3 L imol/L TiCly FFRNiTEs, RA
KBk AR EETE 200°C B A =i B
T4l

Flg 3 ED pattem of powders prepaved by M 4 SOAMREENRE

Fig. 4 Structure graph of rutile (TiOz)

the hydrothermal method using 1mol /L TiCl4
solution as the precursor at 200°C, 1h
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Fig. 5 Projection of structure of TiO2 along [001], [010] and {110] direction, respectively
(a): {001); (b): [010);(c): [110]
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HABBERATMA, B—FH Ti-06 \HEEE &%, FHEN Ti-06 \EHEBE—4
Wtk B 5 B/RT TiO, MK (001) | [010] 1 [110] F B EE.

IWHE 5(a) TTLAE H, FEREME {100}, B —Ff Ti-06 NEHE BB - TRAM—&KE,
F—¥H Ti-06 N\EEBEE TEKEER. EFT (110}, F—F Ti-06 \IHEEE L4 T
fi, B—F Ti-06 \HEEE &K EHit, E&®E {110} f1 {100} R E LFEHE—4
Ti-06 N B& 1/2 M TAM 1/2 &8, WE 5(b) TLUEH, 7E4® {101}, 84 Ti-06
NEEEZE—ATA AE 5 TUES, 7 {111} BF —F Ti-06 \HEBBEFH T
A, B—F Ti-06 \EHEBE - T&L. BHit, fF£#8T {111} YR T L P E—14 Ti-06
ANEEEE 3/2ATE BREREUSEEERIEEREN, SRTHERKEFNXEY.
Vo> = Veioo> < Vaiors = Veonr> < Vans. Mo, SREAMARKEELASRHMRAET LR
BHTAYEER ERAELREARERETARESNREARKEER. WE 5() EJUE
H7E {110} F01 {100} A4 R _EAHAR Ti-06 Nk Z MEBEE AR, Bl do/2 > di/2. Ht dy/2
ZYEm {110} py A EAESE Ti-06 NE{EZ EWER; di/2 B¥E®E {100} &7 |- A4
Ti-06 NE Ak Z M EE. 1thsh, # [001] F 4840 Ti-06 \NHEZ MEESEHESE. HER
FIERET {110} A {100} B R E EFHEFA Ti-06 A\ H & BB T A BAHE, (HELE {100}
FEHREMVERELERYTABKE (110} AE ELAVER LEROTEEL. {100} @H
EREE R {110} WA AEREER. i, WE50) BEWUFEE & >d, Hdd BE
{101} EAHAR Ti-06 NE K Z BB IER, di & (001} EAHSR Ti-06 N\E ik B ERE. 7%
{001} m R HMABEMN Ti-06 NHEMTUALLE (101} BB L, Eit, {001} @
AR {101} WA AKEER. NERSHTUBHEREMEREFNXREY:
Vaios < Vearoo> < Vains < Veoors < Vans. B {111} B AKEERR, —RALBH.
AR GEKABRFRERN N BEHIER . Hartmanl® R PBCERHET
TiO, @K F 44, Ho {110} f1 {101} B F @, {001} B K W. XGRS LR
R REL—K.

KRB & TiO, riket, RAFH BB ENYHERBMNEDHFMAEL. LI
Ti(SO4)2 W A ATIEM B, FIBM =YW IHET . B 6 4 T 7 200°C iHH B
KTk TEM B . NE 6 AUFE L HBHRENERERF, WEBMEE. BTN
TEM i L BROBRSBEETE EREE, B W LR & & 6T 80 A k.

PERT M AN B R, BRBEN D) -T4:/amd ; R E K ao=3.794, c=9.51A.
HPEETEIFREEER, A FUTATEER Y. ERAHHR 6, HEA TiO6 A
H k5 54 mA Tioe NE &Lt ER, HEmmE T

Hartman"l % f§ PBC B Xt 814k 0 09 £ & T TR, & ¥ {011}, {001} ®EHX F
o, Z5B5%E; {010}, {0k} EANSHE, AEHBRE XN NERSLREREHEKIN
EFE-F. FXNABTFRAELSEEERECER G HIEF—SHBE. WNE7TUESR
ERRY WM Tio6 NEERE—FE KA. 7 [001], [010] &4 TiO6 ik
MEB TR, BEE. 110 FE, —¥6 TiOs NEHEBRBEANTILE., =&, 5—
Fiy TiO6 \HER A BR. FEIZE [110] FE, FHEA Tio6 \NHEHNBRE—ITHA, —
#2111, 84 Tio6 NHERRE— TR, —&% Fit, RES/ M EHEERY
TAHER, EESNEBENENEERR, #£[001], [010] FFH, FHEA TiO6 A\ HE
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HEBHREBE. £ (111] A, FHE Tos ATKBRQRERD, 1 [110] 1,
FHES TIO /\HIENEBHBERE N THEZMR. BEREUSIAL:KIHEHEEN.
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A 6 BLTi(SO4)a ¥ B ARIEEAZE 200°C
B BT R4 TEM 8

Fig. 6 TEM photograph of anatase
powders prepared by using 0.25mol/L
Ti(S0s)2 solution as the precursar at
200°C
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o-ALO; REMBEIE—BREFSEFET. BB EERAREHN SN RERNED
B HERN a-A1,0; ik 4 ¥4I (0001}, AadRmE {1123} , {1210} . {1014} f1
{1012) BB B TEKMEGFT a-ALO; GEMNAHETBE S (>400°C), X248 0-AlLO;
Bk KRS TERNEE ATREKAENEE, A2 RUBEEREREYREA
TR B R 4 a-AlOs B4k, HREH . LR AP HEH A(OH); BRENIEY, &
1, 4 TZEAL, 6 CHSENARPHTHS -ALO; k. B8, 9B TRAHK
#fg AI(OH)s B VRIS, UL, 4- T BV AR, 4R RS8N 50% , £ 300°C,
12h BE#A 2 RY B 89 7= & XRD A1 SEM B fr. AE 9FTIE Y, HBH o-ALO; Bika
EHARNAERR. a-ALOy MEKIENE 10

SR EM S KBS, Hartman fl Sungagowal®® FHFMBEAGTR, ELALXEES
N AN REERETENEWE, & PBC 2BAMEEAK IH BT {0001}, B
F Veooors < Veortzs = Varolis < Verotos < Vantas < Ventos. BIEM AR (1011)
(2021) . (1211) , (1012) 1 (2243) ¥ F |, HiXB|W, {0001} @R T S, FBH. X
FR T RRA G EmA, & PBC BiRAHB2MEIRE K IEREFR (1012} KEKS
tEmE 1. I ERESERNEKRIEFRANER. Hartman 15 FEF4R {0001} J#
4t 2 h 24 T (0001) BT BRI R 4

X T I iR 0-ALOy fiiER KT, W. C. Wackrodt(91) 28 T R R E R
WA TN, BB RN ER I W R {0001) mARE (1012). HEREXIFLE
RURF. EEFAY, EHERERENABESHIMERBR, 5 [A06]) A\EHEERES
BERTNAER. o-ALO RERT=FREE ZHEBEN DE-R3c; GFHBETN ap=4.T7A ,

B 7 Stk RkHSum
Fig. 7 Structure graph of anatase crystal
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co=13.04A. KEHIFE N : O EATREEER BEBEETERM, AN XHETH
0%~ MM AT ARSI 2/3, [AIOC) \EEMAEE, EMNUREENRE, mE 12(a) ;

O NMKEAL, KEA Al B EFFRMmE, UAREREN MR E A
A8 [A106] T fof — 422 0 64 e 4 B AR Y /T 4k 4 1 HE S g k4R, M B 12(b) 5 [ALO6]
AT c B PR = WOBBER, W 12(c).

10 25 40 §5

20/(°)
H 8 LIS AI(OH); Brik ey, bl 1, H o LIEHRE AOH)s B hRriEY, M1,
& T HERANE, CERANED 0%, & 4- TEMOHRBA IR, hRFEWMES 50% , &
300°C, 12h ME N WBEOEHH XRD iE 300°C, 12h BE W HBH =88 SEM Bi
Fig. 8 XRD pattern of powders prepared Fig. 9 SEM photograph of powders prepared
by glycothermal treatment in 1,4-butanediol at by glycothermal treatment in 1,4-butanediol at
300°C, 12h 300°C,12h

B 10 o-ALO, f4iTH
Fig. 10 Growth habit of a-Al20a crystal B 11 a-AlOp Sk 574
' Fig. 11 Theoretical growth habit of a-Al; O3
crystal

T a-AkO; &tk AFO6 AMEARFEH T WHE 12(a) FTLIF W, & [0001] 77
M, A-O06 \HGEFTMESHE—TE. #m {0110) b, &4, BEZEH 41 AL06 N\
EAEBABE: 1E {1120} E% d ERFMAT A-06 ABRMMSERE LIK. HFE
dy = \/3dg = v/3ao. BtSh, WA [0001] FEAHSE AI-O6 ATEMEERATS. HLE (1120} ®
SRUmE LR AI-06 A EEN T LB {0110} K iah ﬁ%‘;ﬂlﬂﬁﬁ fis. Bk, {o1io}



974 X il ¥ 8 ¥ # 15 %
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Fig. 12 Coardination structure of a-Al;03
(a) Linkage mode of [AIOB] octahedrons at (0001) face; {b) Arrangement mode of two kinds of octahedrons; (c)
Linkage mode of [AIO6] actahedrons along c-axis
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A 13 a-Al,Os &4y [0110) #1 [1120] 4 B8
Fig. 13 Projection of the structure of a-Al;(Os along [0110] and [1120] direction, respectively
(a): [01T0];(b): [1T20]

ME 13 AT EHERERF (0112) 1 (123) FMA W EHEHHATARIRE A-06 AE
O NmdE. R WA SEY 20, @7 (0172) 1 {1123) REH 2/3 1 AI-06 Ak
B8, FEHENT A0 AEEDE—1TA. HIbE (0112) # {1123} F T EFH%F 2/3 1
Al-O6 AT BB WA 13(a) TTLAF H7E (1123) B s WEEAEHRATLARRE, Kb d 2
=R A-06 AT A BER. HIt7E (1123) M4 ALO6 \HHRERF 23/ TABR. 1
Sty B 13(a) SERTLUE HAE {1120} m 4 W EERI TS ER, Kb d R=E AL06
AFEMER. Hit# (1120) @EHP AL-06 ATEEEH 234 T EAER. A FRSHaT
LB, 2 (1123} #1 {1120) MEA A1-06 AHETHE 2/3 M B BT E. WE 13),
SETLIB M dy = LOPHCBY 4oy 1414, Bo4h, W 12(a) LUK & ¥ (0110) 7 BG4S
Al-06 AE# 2 BIGTER N da/2. BILREFE {1123} #1 {1120} @ &4 ALO06 A\ EHFHY
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BRATSEAARE, HRAMERE (1123} BHEA T AEE {1120} 4 1/1.141=0.876 4%, K
WHEMCSEEAKIEMRN, {1120} B A KEE K {1123) miR. F®E, WE13(b) 7
B, 7 (0110} I b4 (1 H R B 8 4 DUS MR {0112) py VIL220 o/ 1y .
RN, 7 {0112} A @ LR EH B BN TSR {0110} 49 1/1.184=0.845 4%. ISP
ERSHFILIBE, £ {1120} AW LR MER BB T SERE {0110} & 0.866 1%, HiL#E
{1123} 18 LB O A B IR A T A R {0110} M4y 0.876x0.866=0.759 . [ IARIEFL S ¥
EXEN, HEEHEREER Vioory < Vs < Vimizy < Viizey < Vjorioy XTMER 5L
PRy K SR & BRET-

4 &g

B ERXMEMRENERIEMNITRE, RARUSHEERK IHEETY RES
HHMEESMEEMERIE. ERARCESEEER IHEEN A ERBEE K I, m
REMRUZEFESAEBRNTSEMERE. TUEL TR FEHEITHE: (1) &g
SRBAIEMZEAESAE LEBHNBREAFRH#ITHS, THEIMRMELSEEAES ST
EBEAORPEHRETERKEER. IREIMEMNIESESHET LEBOEEBHESE,
AUBAST BN R EAESSREO ELBRBOEABERAS; (2 wLhER TR
CEHRLBRYRCEZEEMTAEARHETHE. AAERLEBRMSEHETARE
MREARKRERR. T PBC BRAMBMERBRAEREUR —BIERERE (0 a-AL05 &
1K) BIER THE. s, SRFE I b A T X G S S A A 4 M RT LAAR B B K SR A
KI#, MRAHPBCELHESREMNEK TN, EEHERETFESRANREUR
i ESREMNEMEES B EEREWMENEKEE.
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Growth Habit of TiO; and a-Al,O; Crystals

LI Wen-Jun, ZHENG Yan-Qing, SHI Er-Wei, CHEN Zhi-Zhan, YIN Zhi-Wen
(Shanghai Institute of Ceramics, Chinese Academy of Science, Shanghai 201800, China)

Abstract: The observed growth habit of Ti03, a-Al,O3 crystals observed under hydrothermal
conditions were successfully explained by the coordination polyhedron rule concerning growth
habit. It is concluded that the habit of a-Al;O3 crystal is the hexagonal platy {0001}, and the
relationship of growth rate of various faces is: Vigoo1) < V{1233 < Vimizy < Viuizey < Vizo10}; the
growth habit of rutile (TiO;) crystal is elongated prismatic form, and the relationship of growth
rate of various faces is: Viio> < Veroo> < Vasors < Veoms < Vanns; the growth habit of
anatase (TiO;) crystal is a tetrahedron, and the relationship of growth rate of various faces is:
Veoros = Veon» > V<um> > Vein»>. These results were compared with previous studies based
on PBC theory.

Key words Ti0y; a-Al;O;; growth habit; hydrothermal method
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