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Growth of LiGaO, Single Crystals under Hydrothermal Condition
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Lithium meta-gallate (LiGaO,) single crystals with orthorhombic structure was synthesized under hydrothermal conditions in
considering the growth of B-Ga,0; single crystals by hydrothermal method. The 3-Ga,0; single crystal prepared by floating zone
method was reacted with the solution of LiOH at temperature of 400°C under high pressure of 1000 atm. in the autoclave for 30
days. The obtained crystals were transparent and exhibited the typical white color. From the X-ray and transmission electron
diffraction analyses, it was found that the LiGaO, single crystal was formed without using the seed of LiGaO, single crystal while

the B-Ga,O; crystal did not grow.
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1. [FL&HIZ

LiGaO, 1TV VY HRE Bk TH v, s IRy
BRI L, BT EIE =0.5402, b=0.6372, ¢=0.5007 nm,
I 4187 grem™, B— ATEE 7.5, @I 1600 °C T, B
TILFEMNCRERMEL L ME STV D[1,2], Zo{LEHD
HAERICOW T, RoEL—Y—REE LT 1960 FE1X
BB S22, LTl GaN & O REEN 1~2 % &
INSNWTZ EnDB, GaN RIERCGE HEAMR[3-5], &HDHWE GaN
B EWRAO FHER & L CoISA LIRS T 56],

Z O EMOEFER BRI, W3RN HKENE[,7,8], 7
7 v 7 AYE[1,9], Czochralski (CZ) V£[1,10]72 &2 & 5 #iE 23
HD, LOLRBEL, ZRHOFETEOTREEE 25
LiGaO, fEm AN T, F9° LiGaO, fifmzER Li-0b, =
NEFEEE L THBREEZITo TS,

Tz 1XEIL A U T L (B-Gay05) B S O KEUL &2 K EEIC
L OBE L TV 5BRT, FEEGICHAVWE B-Ga0; Hlikdh &
TT VIR O LiOH /KBS T UG LC, HREFE
IZ LiGaO, ffh & W ICEHE LiGaO, iz E &S5
EERH L, FZOMERICOVWTHET S,

2. EBAE

KEVERIT, MEDA— 7 L—7 A L2 ¢ 21
mm, £ 165 mm O ASRELR (52X NTITRo7, A
ERIPBNEBIX, THEAS B-Gay0; U (B-Ga,05 FERE () & BriE L
7o FCRHARRR, B ERSSS (B-Ga,05 Bifk i) 2 FLE L /-G
BRIEE 20, ZOMICAEROT A Y CEE LNy 7V
WAEBE Lz, FEO B-GaO5 BEFEARIL, 1500 °C, 10 h, KK
PCRERE L7-, 2R AeRBRENOFERNAMEICE v F L

7=o F7z, B-Ga,0O; HifdhiL Floating Zone (FZ) 15 THltE X &
b0z HV[11], AEER ETOMEAEREICASBRTH
% L7=, EEEE LT LIOHG moll") 3 XU KOH (1.5 moll")
ERWE, ZORAEK 50 ml # ASRIICIEALLEE, &
WmAEBMHEL, A—Fr7 L= CHEELTMEL, Ehx
1000 RJEIZ LT, HEABZDO EERE TE 2 L TN c &
He—2%EHANT, TEOIREN 400 °C, fEsKEIHIZHEY
T 5 _EEROIBEED 390 °C 2725 & H 1249 10 °C DIREEE D
FCENFNHEL, FRE L CEERIRIET 30 AMRR
Lo BHATAERDICHONT, BE X #ETE L OvE 7R
P& v RS OFTMZ, SEM IZXL 0 BIREE 21T -
77

3. HBREER

RENEBR S, FERESICHWEER A B-Ga,05 HALM IR E
P, BHMEEZRVALEAL TV, —FH, HEERD
EEB L OEZEICT Figl@IORT LI RF T THEENH
RAERMDMTE LT, ZhE Figl(b) @ X 5 ICEH LT
SEM B2 L 7= R % Fig2 ISR 7, A X1 200~% 100 um
EEC, BRITEERRO LI ICR XD, HE XBRET T
fE & [FE L7k R, Figl l[ORT X 512 LiGao, O EHT/S
F—rbt—%L, ZOLERYIL LiGaO, B TH D Z L3 b
Mmol, IHIT, TNUNEFEENE I NEFRDL-D, ET
MET AT e o 7o, BFHRETOY 7Y 7B LT,
Fig2 (@) ICRT 1 D OfE iRk F 2 £ A 40 v — ATk
L, 200 kV OEF#RE2%EE L THOW L, Figd [CZFDFEE
BTN, ARy hRZ—OETRE T I EnD, B
mTHDHILINRREND,
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PLEDFER DD, B-GayO; #Eidh & KD LiOH 2MEEE
L T LiGaO, BB KB ET 22 ¢ 2N Lz, 2
DL X, LIOH LA LTHWE KOH I, B-Ga,0; DIRfiR%
FHDZ EICIEFEET DN, B-Ga0; &N L TLEY Z T
KT BZ Eidiehotz, WL B-Ga,0; BN T B & DIE
W3 &, AR L L TIE, LiGaO,, LiGasOg, KGasOs,
KGa;;0;7, Ke¢Gay0s, K,Li3GaOy D 6 FEEDLAWNIRE S
0%, FERMICIT LiGaO, BME—E R SNz, REBROD
LiGaO, HiEs K EIZ BT 5 KOH OFENZ SV TIFSHTEIC
EREPIEDDRIETH D, 28, FiEmeE LTHWEERE
Rk D B-Ga, 05 Bt f DfE fh iR IIRR D b o 7,

S Tk ~72 X 91T, LiGaO, HifEdh DR DIERIGIET
WIS FEHT LiGaO, fEmN%ETh o7, ZHITKL,
A Bl FETIHFEEHS LiGaOo, f&fh &2 AWV, B-Ga0; &
LiOH Z /KBS T CRIGESE 5 Z &1 XV EHE LiGaO, Hifk
mMEBRTELI LTS, L, 79 v 7 REDLEHIC
7T w7 ARG ORADOLE S 2L, o CZ EDOLHITHK
FIREMN 1600~1700 °C L FHL 725 2 & b0, &Kilt,
LiGaO, f&dh 2 et & B9, Ga,05 & LisN & & RIGS'D
LT, WETLML 500~800 °C L iRFI7e &t T CHESE
LiGaO, i MNE K S LD MERNME SN TV D12, LA
LG, ZOFETIEZZ v 27 AL LT KCl, LiCl, NaCl
EHWCTEBY, Z0OT7T7 v 7 AP TD Ga0; & LisN E DK
JETH DT, LizN Oxt GayO; VR Gay05 73558
LW ) R SIREORECPAMLETH D, ZHTxL,
AETIE 1000 RIEDOEEAR VDA, 390~400 °C & HEkH)
KIET, 79 v 7 X7 LT B-Ga,05 & LIOH DAL 76

Fig.1 Photograph of obtained LiGaOs,.
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Fig.2 SEM photographs of LiGaO,
hydrothermal condition.
crystals.
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Fig.3 X-ray powder diffraction pattern of obtained LiGaO..
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Fig.4 Transmission electron diffraction pattern of LiGaO,.

B LiGaO, Hiftfh 2 {ERC & 2 sl a7 5,
AT VA L, ZnO OKBIEISHE L 7= 40
[1B]1%ZFDEFE@EA L7, BEHOFEE TV, IREAR
78 & LiGaO, A5 R IC M B/ ERS 2 S HITRE b L
TV MERH D,

4. FL&H

1000 &JE, 390~400 °C OKEEMAHET T, FED B-GaO,
flidh & BIE LIOH OALFRA 6 LiGaO, HfEf A ER T
XHZEEHBLMI LI,

B

AKEVEBRIT Y 72 o T IX B RS e B R T ET /N B 5
HIRIER O S H 2181, o 7O H RES Bk
KT N — T v 7 — D 7 N — T2 & 0 i S h
7= L CREEOEEAELET,
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