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ABSTRACT The glass forming ability and the properties of TeO2–Nb2O5– P2O5 ternary system were
investigated in this paper. It was found that the transparent glasses with good quality can be prepared in
the range of TeO2 80%–90%, Nb2O5 0–20%, P2O5 0–20% (molar fraction). The chain–like glass network
was stabilized by constructing with tellurium–oxide, phosphorus–oxide and few niobium–oxide coordination
polyhedra. The transition temperature of the TeO2–Nb2O5–P2O5 glasses is from 394 to 425 �, and its
refractive index is from 1.65 to 1.88.
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Fig.1 Glass forming range of TeO2–Nb2O5–P2O5

system

[^@?T>[[ YY]�� Nb2O5 � P2O5, ;

U�)>TT_\(6`$QNAUZ, c;U�7
6`$?TAPEX, 5>TAPEX;'PQZ
ZQNVW, �,.+)AP�1- YY?V�
Nb2O5 WbQN@+)APEX�dX, OYY?

V� P2O5 ce+)`NOV1 ��Yf, +)B

8�@�?=Zed?9a?[@_!T+>\Z
EEH, !Q+)]f ê0.Xg?F>�H0"
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Fig.2 DTA curves of TeO2–Nb2O5–P2O5 glasses
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Fig.3 XRD spectra of TeO2–Nb2O5–P2O5 glasses

after different heat treatment
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Table 1 Some properties of TeO2–Nb2O5–P2O5 glasses

Glass composition Transition temp. Crystallization temp. Acid resistance Refractive

/% /i /i /% index

85TeO2–10Nb2O5–5P2O5 406 489 4.3 1.78

85TeO2–8Nb2O5–7P2O5 394 494 6.6 1.70

80TeO2–15Nb2O5–5P2O5 425 622 4.5 1.88

80TeO2–3Nb2O5–17P2O5 407 – 6.5 1.65
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Fig.4 Raman spectra of TeO2–Nb2O5–P2O5 glasses

pZmqV� Te–Oax pnA]G;yws, " 

Ir"P [TeO4]/[TeO3] G;y^$(H 1.7, s_

P2O5 �YY!qV� Te4+ 2 [TeO3] ZmqV�U
Xo?; ?? 772 cm−1 r<�A] IorD0�
5 P–O–P pqpn�p 5050, ? 455 cm−1 �

1030 cm−1r<9:HfusA],"@ 455 cm−1A

]trv� Te–O–Tepn5 [PO4]v�V@ O–P–O

xwpn�*tA], O 1030 cm−1 cW [PO4]v�

V�[PO3] sy@� O–P–O Izpqpn [13,14], a

_00 P2O5 kt2QNU#V�UX��v5+
)QN�PQ, +)QNAPEX�G;yVJ$�
,.+)QN�1-�IEMnn�o0 
2.3 TeO2–Nb2O5–P2O5 OPQRSUV

a 1 DGH$ TeO2–Nb2O5–P2O5 ?@+)�

+)4,0"�EMch0"�612w, a 2 cG
H$PUj9x>+*+#,+)/>� "$� 

02XH, ? TeO2�P2O5 [�.��?@@, "+

)4,0"C.(, 612{z) 1.65–1.78 OI.
Nb2O5 [�.��+),uv"4,0"9:6�H
374�� 425�,!"EMnn\_lo0,y612
w6�H 1.88, afH!>�;8><; s_YY�

�.�9Z61"� Nb2O5 ?wg?!r>TT_
�\(Yx$1-+)QNAP�\#, Z5 TeO2



90 � � � � � Æ 24�90 � � � � � Æ 24�90 � � � � � Æ 24�

m 2 ghz{y|{S|Æ�R]bix
Table 2 Some properties of commercial mold making glasses for aspheric lens

Model L–NBH54 L–LAM72 L–BAL35 S–FPL51 S–FPL53

Transition temp./i 547 533 489 458 426

Refractive index 1.90 1.73 1.59 1.50 1.44
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