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Construction of Phase Diagrams by Differential Thermal Analysis for
ITaIll,VI4 Phosphors and their Crystal Growth
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Differential thermal analysis (DTA) has been performed in order to grow or synthesize

the alkaline earth thiogallate compounds that are currently known as useful and attractive phosphors.

A big exothermic heat generated at the chemical reaction during synthesis and the pressure hereby

produced sometimes prevents the compounds from being synthesized. The DTA measurements
give us information to diminish the heat of reaction and hence the pressure due to sulfur. The
phase diagrams of the pseudo-binary system for the compounds above have also been constructed
from the results of DTA and powder X-ray diffraction. Based on these diagrams, alkaline earth
thiogallates and their kindred can be grown form melts. Some compounds are abruptly solidified

with supercooling, resulting in fragile polycrystals. Improvement of the shape of a crucible

helps a crystalline seed to grow, leading to a single crystal with good quality.
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Fig.1 Schematic view of DTA measurements.
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Fig.2 DTA curves of CulnSe; for the heating process.
DTA curves of elements and compounds are also

shown.
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Fig.3 DTA signals of CaGa,Ss (a) and SrGa,Ss (b) in the heating process. The signals of CaS, SrS and Ga,S; are

also shown.
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Fig.5 DTA signals from 50 to 75 mol% (a), and from 79 mol% to 100 mol% (b) in the SrS-Ga,S3 system. The

arrows show melting points of these compounds.
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Fig.7 Phase diagram of the SrSe-In>Ses system. A
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Fig.8 Phase diagram of the CaGa>Ss-EuGasS4 system.
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Fig.9 Photographs of a single crystal of CaGasS4 (a) and SrGa,S4 (b).
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Fig.10 Photographs of a crucible for diminishing super
cooling. A hole with two different diameters is
coaxially drilled in a carbon rod (a). A grown
crystal in a crucible (b).

4.2 BAAERTILEMDELERIFR
SrSe-In,Ses &IZIE Fig.d | R L7 BGHIDEHN L, G
N DFER & V) 75‘7”‘ ”) PR EREE TR LAk
ZAHBRTHY, CIHI L 2 HIT 2 D05l
Thb, £IT, 4\0)4: 9 /\J—Eﬁﬁ'%ﬁ_ﬂfﬁo
®© ¥, A LfJIS/\fF@%HﬂﬁLAJ:“C“"‘HﬂL
&0 B HT LT IR L A 2 RS
RIZ, ZOZRE RSN DU 72E
AL, —#bzEFEL CERd %,
BRLL 2T o 7o —H 2SR ofE e LCH
W, AR E OV 7RO & Z DARLE R o 7z
ES i Wo L NIRET 5,
Fig.10 |2, #&GHIA T 2 720 12T % )i L 72O IR,
B LU REEOHIIA O GEZ RS, i,
MR OERED 7 — R BT, WNFICEDRL L >DH
HIRORZFM FICET 5, ZOHMIEZoI0E T,

B
©) %IFEF (T

®

Netsu Sokutei 34 (4) 2007



TRAEBRGIATIZ L B ERARM A TalL VL AL E W ORE

Smm

Fig.11 A photograph of a single crystal of SrIn,Ses.
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