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Abstract —The system LjWO,-Li ,P,O0,~WO5 in the range of WQ contents of up to 60 mol % was studied

by thermal analysis. In the examined range of the composition triangle, the crystallization fields of lithium
tungstate and pyrophosphate, of congruently melting compaun@di,WO,-WO,), and of incongruently
melting compoundD, (2Li,WO,-LiP,0;) were revealed, and the glass formation region was established.
Low-melting compositions showing promise for synthesis of lithitumgsten oxide bronzes were revealed.

One of procedures for preparing powders of tung- It should be noted that the system,RPjO, WO,
sten oxide bronzes, exhibiting high catalytic activity,behaves in this case similarly to the related systems
is electrolysis of melts of systems based on alkalivith sodium and potassium pyrophosphates. The
metal polytungstates and phosphates [1]. mechanism of the occurring process can be explained
in more detail in terms of acidbase equilibria in

In this work, we performed thermal analysis of the :
. i . : .~ “melts. Under the action of WQphosphates can trans-
system LpWO,Li,P,0,- WO, with the aim to eluci- ¢ i more acidic speciepsr,) ang WQnto more

date how the components interact in a heterogeneoys . . : :
. : . ; i ies, which can Xpr in our
medium and to reveal low-melting compositions wﬁh?olf(‘)\fv;pec €s, ch can be expressed in our case as

favorable composition and physicochemical properties
for preparing lithiumtungsten oxide bronzes. The
system was studied at the WQ@ontent of up to
60 mol %, because, at a higher content of WO

o .. Lithium metaphosphate and tungstate formed by
glasses are formed, and such compositions are unsuj-__.. , .
able for preparing bronzes. tléactlon (2) subsequently combine with W® form

the product of reaction (1).

Binary systems. The system LiWO,-WO; was The system LjWO,-Li,P,0, was not studied
studied in numerous works; we took data for this syspreyiously either. We found that its components form
tem from [2]. According to these data, the cOmpo-an eytectic &;) containing 20 mol % LiP,O, (mp

nents form lithium ditungstateD (Li,W,0;, mp  g9PC) and an incongruently melting compouri
745°C) and incongruently melting lithium tetratung- (2Li,WO,-Li ,P,O,, peritectic pointP, at 30 mol %
state D, (Li,W,O;5), with the peritectic pointP; Li ,P,0,, 75C°C).

(67 mol % WQ, 800CC). o
o _ _ ~ Ternary system. To plot the liquidus surface of
The charaqterlstlps of the nonvariant points of thighe system LiWO,-Li ,P,O~WO,, we studied 14 in-
system are listed in Table 1. ternal sections and, in the examined concentration
The system LjP,O,-WO; has not been studied o _ _
eutectic (50% WGQ, mp 690C) and an incongruently L12WOs,-WO;
melting compound D5 (Li,P,0;-3WQO;, peritectic

Li,P,0, + WO; —> 2LiPO; + Li,WO,. (2

i 0 Designa- |WO, content mp, .
point P; at 68 mol % WQ, 80C°C). tio% 3000, O(F:) Point type
X-ray phase analysis of the new phd3g showed
that it cannot be considered as a simple adduct; forma-  E; 20 696 Eutectic
tion of this compound involves anion rearrangement  E, 55 740 "
and can be described by Eq. (1): P 65 800 Peritectic
D 50 745 Distectic

Li 4,07 + BWO; &= Li,0- P,05- 3WO; + Li,W,05. (1)
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Melting diagram of the system {WO,-Li,P,0,~WO3 (temperatures in°C).

Table 2. Characteristics of nonvariant points of the systemphate, of congruently melting compouri@ (lithium
Li ,WO,Li ,P,0~WO,

Desig- Tempe-| Composition, mol %
natio%] rature, Point type
°C  |Li,WO, | WO3| LisP,04
E; 610 65 22 11 |Eutectic
E, 620 40 48 12 "
Py 655 34 36 30 |Transition
Ps 640 50 35 15 "

ditungstate LjwW,0,), and of incongruently melting
compoundD, (2Li,WO,-Li,P,0;); also, we revealed
the glass formation region (see figure).

The characteristics of the nonvariant points and
interception points of the internal sections are listed
in Tables 2 and 3.

Our results show that the structure of the melting
diagram of the system LWWO,-Li,P,O-WO; is
predetermined by interaction of the components in the
binary subsystems, and the compositions adjacent to
the Li,WO,~WO; side, mp 656700°C, show pro-
mise for development of an electrochemical procedure

region of the composition triangle, revealed the crysfor preparing powders of lithiurtungsten oxide
tallization fields of lithium tungstate and pyrophos-bronzes.

Table 3. Characteristics of interception points of the internal sections of the systgWw@j-Li,P,O—WO,

Section |Initial composition Component | Tempe- || g0 o | initial composition, Component | Tempe-
no. mol % added, rature, no. mol % added, rature,
mol % °C mol % °C
| 95% Li,WO, + | 20 WO, 650 \Y 80% Li,WO, + | 32 WO, 630
5% Li,P,0; 55 WO, 700 20% Li,P,0; 55 WO, 670
] 90% Li,WO, + 22 WO, 630 V 70% Li,WO, + [ 37 WOy 650
10% Li,P,0; 55 WG, 674 30% LiyP,0; 50 WG, 660
1l 85% Li,WO, + 23 WO, 610 VI 65% Li,WO, + [ 44 WO, 675
15% Li,P,0; 51 WO, 650 35% Li,P,0;
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Table 3. (Contd.)

SHURDUMOV et al.

Section [Initial composition Component | Tempe- Section [ Initial composition), Component Tempe-
no. mol % added, rature, no. mol % added, rature,
mol % °C mol % °C
Vi 20% Li,WO, + 40 WG, 680 Xl 60% Li,WO, + | 15LisP,0; 640
80% LiyP,0; 40% WG, 38Li,P,0; 660
VI 90% Li,WO, + 20Li,P,0; 670 Xl 50% Li,WO, + | 14Li,P,0; 660
10% WO, 30 LiyP,04 700 50% WG, 30Li,P,05 655
IX 80% Li,WO, + 5Li,P,0; 650 XMI 45% Li,WO_+ | 13Li,P,0 620
20% WG; 15Li,P,0 645 55% WG, 30Li,P,05 660
38Li,P,0; 700
X 70% Li,WO, + 12Li,P,0 620 XIV 40% Li,WO, + | 15Li,P,0 660
30% WG, 20Li,P,04 670 60% WO, 32Li,P,04 655
38Li,P,0; 750
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