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Abstract

The phase relationship of BaO-In;03-P,05 system was determined by powder diffraction method.
Three new phosphate compounds 11, 72 and 73 were found and their pure phases were success-
fully prepared. The formula of 1 is BazIns(P0O4)s. A total of fourteen three-phase zones of the sys-
tem below the liquid phase were determined.
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Table 1. Raw materials used in the experiment
= 1 XBAARR

JE R TR g gl ]
TR A BaCOs; >99.95% Alfa Aesar
A In,0s >99.99% Aladdin

TR — Sk NH4H,PO, >99.995% Alfa Aesar

Table 2. Equipment used in the experiment
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SRR +0.0001 FERIZ (L) A RAT
#a 20 B Y" KLS-1100X +5C BRI R A R AT
A 20 B Y KLS-1400X +5C BRI REARA R A T
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SISt e AL E T R LERR U IR AN BRI — S8, BT IEIIT R AT, (RS
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[7]#1 In(PO3); [8]: BaO-P,05 JCHRH =AMMLAEW: BaP,0g [9]. BasP,0g [10]F1 Ba,P,0; [11]. EIRIEH
= EWHE HA, 251N BalnP,Ou [12]. BagnP,Os [12]+ BagIn(POu); [13]+ Baylny 7Po30s.4 [14]401
BayIny gPy 1054 [15].
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MgsIng(POy)s [4], RILAHEN 5 A1 6 % it v AL [F] I AR HIAH 2 Baglna(POg)s. L1 1EZ LKA W T I BL A
FEXTEE XRD B3, SE80 I 15 SF i ) X S 2T S U e 2E A A p AT S e 2>, JTFH S 516 5
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SEH i AT 14 ANFEAR X R 2R AR TS B 1 € T BaO-In,05-P,0s 7R 5 1) 14 S =AHIX: In,04 +
Bas(P0O,);0H + BalnO,s, In,0; + Bag(PO,);0H + Bag(PO,),» In,05 + BagIn(PO,); + Bas(PO.),» In,05 +
BazIn(PO,)3 + Bazlny(PO,)ss In,03 + Bazlng(PO,)s + Bazlny(PO,)ss In,03 + In (PO,) + Baslng(POy)s, INPO, +
Ing(P,0-)3 + Balny(PO,)ss IN(PO3)3 + Ing (P207)3 + Balny(PO4)s> BasIn(PO,)s + BayP,0; + 73, Bay(PO,), +
Bay,P,0; + 73, BasIn(PO,); + Baz(PO,), + 3, InPO, + Balny(PO,), + 72 fll INPO, + Bazlny(POy)s + 72,
BasIn(POy); + Ba,P,07 + BagIny(PO4)so Wl 5E AH I FR I HE HhAH BEF: it 1) 44 SCRAY B sl &2 AN~ 47 AF 2H 1 AL
7 3o TN E P VBOAH R R FELAE AR OC 2R 0K 2,
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Figure 1. (a) X-ray powder diffraction pattern comparison of samples No. 5, 6, and 15, (b)
X-ray powder diffraction pattern comparison of samples No. 12, 13, and 16, and (c) X-ray
powder diffraction pattern comparison of samples No. 11, 10, and 17
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Figure 2. Phase equilibrium diagram of BaO-In,03-P,05 ternary system be-
low the liquid phase. The circle is the reported compound; the triangle is the
nominal composition of sample; the five-pointed star is the new compound
found in this experiment; the gray area is the undetermined region
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Table 3. Nominal composition, synthesis temperature and equilibrium phase composition of each sample in
BaO-1n,03-P,05 system
= 3. BaO-In,03-P,0s kB EHEMAI B XA ST & RGREMFEHEMN

%431(mol%)
FE b TI(C) LR
BaO INO15 PO2s

1 55.50 13.80 30.70 1150 In,0; + Bas(PO4);0H + BalnO; 5
2 50.70 16.80 32.50 1150 IN,05 + Bas(PO4):0H + Baa(POs).
3 30.00 43.20 26.80 1150 In,0; + BazIn(PO,); + Bas(POy).
4 29.60 35.60 34.80 1150 IN205 + BaaIn(PO4)s + BasIna(POs)s
5 21.70 43.70 34.60 1150 In205+ Baslng(POy)s + BazIny(PO.)a
6 12.70 50.40 36.90 1150 In;03 + In (PO4) + BasIny(POy)s
7 456 39.02 56.42 1000 INPO + Ing (P207)s + Balny(PO4)a
8 4.72 31.53 63.75 1000 IN(PO3)s + Ing (P207)s + Baln(PO4)s
9 49.20 6.60 44.20 1150 BazIn(PO4); + Ba,P,07 + 73

10 52.20 2.60 45.20 1150 Bas(PO.,), + Ba,P,0; + 73

11 52.40 5.80 41.80 1150 BasIn(PO.); + Bas(POL), + 73

12 10.74 36.15 53.11 1000 INPO, + Balny(PO,)4 + 12

13 13.00 37.40 49.60 1150 INPO, + BazIny(PO,)s + 12

14 42.40 11.60 46.00 1150 BasIn(PO,); + Ba,P,07 + BazIny(PO4)4
15 23.10 30.80 46.20 1150 T

16 15.80 33.30 50.90 1150 )

17 52.40 5.00 42.60 1150 73

4. &g

A S A R AT SRR i, 5 X SR RATIEOR, X BaO-1ny05-P,0s 1A 5 21 71 41

DXER AR 26 SR BEATAITTT, AT 1O T 14 D= IX . IZ R P IE R 7 = A Rk IE R B = ot

G 7l 2 F 3, FHEIhH&H T el aig.

Buist
SR E R SRR 42 (N0.5177021122) 1 S #F

SE

Lin, C.C., Xiao, Z.R., Guo, G.-Y., Chan, T.-S. and Liu, R.-S. (2010) Versatile Phosphate Phosphors ABPQO, in White
Light-Emitting Diodes: Collocated Characteristic Analysis and Theoretical Calculations. Journal of the American

(1]

(2]
(3]

(4]

Chemical Society, 132, 3020-3028. https://doi.org/10.1021/ja9092456

Liu, S., et al. (2018) Preparation and Investigation of Dy**-Doped CasLiGd,3(PO,); Single-Phase Full-Color Phosphor.

Materials Research Bulletin, 108, 275-280.

Zhang, J., Cai, G.-M., Yang, L.-W., Ma, Z.-Y. and Jin, Z.-P. (2017) Layered Crystal Structure, Color-Tunable Photo-
luminescence, and Excellent Thermal Stability of Mgln,P,0y4 Phosphate-Based Phosphors. Inorganic Chemistry, 56,

12902-12913. https://doi.org/10.1021/acs.inorgchem.7b01670

Zhang, J., Cali, G., Zhang, G. and Jin, Z. (2018) Insight into Crystal Structure and Eu/Th Doped Luminescence Proper-
ty of a New Phosphate. Journal of Alloys and Compounds, 762, 444-455. https://doi.org/10.1016/j.jallcom.2018.05.079

DOI: 10.12677/amc.2019.73005

42

FOBME AT HY


https://doi.org/10.12677/amc.2019.73005
https://doi.org/10.1021/ja9092456
https://doi.org/10.1021/acs.inorgchem.7b01670
https://doi.org/10.1016/j.jallcom.2018.05.079

KRR, KA

[5] Kalinina, T.A., Kovba, L.M., et al. (1983) Phase Diagrams of BaO-In,0O3 System. Journal of Inorganic Chemistry, 28,
466-470.

[6] Mooney, R.W. and Welch, A.J.E. (1954) The Crystal Structure of Rh,B. Acta Crystallographica, 7, 49-53.
https://doi.org/10.1107/S0365110X54000072

[7]1 Thauern, H. and Glaum, R. (2003) Beitrdge zur Kristallchemie und zum thermischen Verhalten von wasserfreien
Phosphaten. XXXIII [1] In,P,04, ein Indium (I)-Diphosphato-Indat (I11) und In,(P,0;);—Darstellung, Kristallisation
und Kristallstrukturen. Zeitschrift fiir anorganische und allgemeine Chemie, 629, 479-486.
https://doi.org/10.1002/zaac.200390079

[8] Ivashkevich, L.S., Lyakhov, A.S. and Selevich, A.F. (2010) The Restrained Rietveld Refinement of Modulated Triva-
lent Metal Polyphosphates M(PO5). Zeitschrift fiir Kristallographie International Journal for Structural, Physical, and
Chemical Aspects of Crystalline Materials, 225, 302-308. https://doi.org/10.1524/zkri.2010.1240

[9] Bauer, H. and Balz, W. (1965) Uber Erdalkaliphosphate, -Arsenate und -Vanadate Vom Typus 4MeO-X,0s. Zeitschrift
fir anorganische und allgemeine Chemie, 340, 225-231. https://doi.org/10.1002/zaac.19653400502

[10] Popovi¢, L., Manoun, B. and De Waal, D. (2002) Crystal Chemistry, Vibrational Spectra and Factor Group Analysis of
Bag- Sry(PO4), (0< x< 3) Solid Solution Series. Journal of Alloys and Compounds, 343, 82-89.
https://doi.org/10.1016/S0925-8388(02)00138-X

[11] ElBelghitti, A.A., Elmarzouki, A., Boukhari, A. and Holt, E.M. (1995) s-Dibarium Pyrophosphate. Acta Crystallogra-
phica Section C: Crystal Structure Communications, 51, 1478-1480. https://doi.org/10.1107/S0108270195001739

[12] Zhang, W.L., Chai, G.L., Zhang, H., Lin, C.S., He, C.Z. and Cheng, W.D. (2010) Two New Barium Indium Phos-
phates with Intersecting Tunnel Structures: Baln,P,04,, and BasIn,P,0. Materials Research Bulletin, 45, 1796-1802.
https://doi.org/10.1016/j.materresbull.2010.09.020

[13] Blasse, G. (1970) New Compounds with Eulytine Structure: Crystal Chemistry and Luminescence. Journal of Solid
State Chemistry, 2, 27-30. https://doi.org/10.1016/0022-4596(70)90028-9

[14] Mancini, A., Shin, J.F., Orera, A., Slater, P.R., Tealdi, C., Ren, Y. and Malavasi, L. (2012) Insight into the Local
Structure of Barium Indate Oxide-lon Conductors: An X-Ray Total Scattering Study. Dalton Transactions, 41, 50-53.
https://doi.org/10.1039/C1DT11660F

[15] Shin, J.F., Orera, A., Apperley, D.C. and Slater, P.R. (2011) Oxyanion Doping Strategies to Enhance the lonic Con-
ductivity in Ba,In,Os. Journal of Materials Chemistry, 21, 874-879. https://doi.org/10.1039/C0JM01978J

[16] Duan, C.J., Wu, X.Y., Liu, W., Chen, H.H., Yang, X.X. and Zhao, J.T. (2005) X-Ray Excited Luminescent Properties

of Apatitic Compounds Bas(PO,);:X (X: OH™, CI, Br’); Structure and Hydroxyl lon Conductivity of Barium Hydrox-
ylapatite. Journal of Alloys and Compounds, 396, 86-91. https://doi.org/10.1016/j.jallcom.2004.11.064

Hans Y
PR R R

1. FTIFEIP 8 T : http://enki.net/, s o T o “ 43 %298 5 % CNKI SCHOLAR”, Bk#% %« http://scholar.cnki.net/new,
P RAE ) E BN SCEAR A, B AT
BT “ERRR” , THRAIEMEESE: [ISSN], HAMITI ISSN: 2331-012X, HIA[#i#].

2. B T http:/enki.net/THER “ 1HARA H 7 #E 1M IHAR : http://www.cnki.net/old/, 7c 3%k « [l br SCik e 5
BN, HRIEBEBEMASCEE, R,

AEE S http://www.hanspub.org/Submission.aspx
HATFIIEAS : amc@hanspub.org

DOI: 10.12677/amc.2019.73005 43 MRMEZERT I


https://doi.org/10.12677/amc.2019.73005
https://doi.org/10.1107/S0365110X54000072
https://doi.org/10.1002/zaac.200390079
https://doi.org/10.1524/zkri.2010.1240
https://doi.org/10.1002/zaac.19653400502
https://doi.org/10.1016/S0925-8388(02)00138-X
https://doi.org/10.1107/S0108270195001739
https://doi.org/10.1016/j.materresbull.2010.09.020
https://doi.org/10.1016/0022-4596(70)90028-9
https://doi.org/10.1039/C1DT11660F
https://doi.org/10.1039/C0JM01978J
https://doi.org/10.1016/j.jallcom.2004.11.064
http://cnki.net/
http://scholar.cnki.net/new
http://cnki.net/
http://www.cnki.net/old/
http://www.hanspub.org/Submission.aspx
mailto:amc@hanspub.org

	Phase Relationship of BaO-In2O3-P2O5 System
	Abstract
	Keywords
	BaO-In2O3-P2O5体系相关系
	摘  要
	关键词
	1. 引言
	2. 样品合成与表征
	2.1. 原料与仪器
	2.2. 样品的制备流程
	2.3. 样品的表征

	3. 实验结果与讨论
	3.1. 体系已知化合物
	3.2. 三元体系相关系

	4. 结论
	致谢
	参考文献

