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-ALOyGeOp P05 was stuclied. The
the DTA method. The field of
simultaneous nucleation and

ghetract
- glass from the system LiO

der the non-isothermal conditions using

i l‘m,,, is determined. It was observed that there is a possibility of
Aled < -1 I 1 .
el | growih i glass. Dependence (T, )" of T is linear. for the studied glass system.

rds: germanium phosphate glass, nucleation, crystallization

f the powder

,\’u(‘lmﬁon 0
ations Were p(’l_‘ﬁ)l'lm'd un
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1 I.\'TRODUCTION
ystem is one of the most promising materials for

d other electrochemical devices [1]. These

btained by the classical powder sintering route, sol-gel method and
[2]. The studies of crystallization of
es have showed that one of the dominant

The Li30-A1203—GeOz—P205 glassy s

gplication in the high energy density batteries an

materials can be o
common glass—ceramic processes

6.4Li;0-8.6A1203-42GeOz-43P205 (wi%) glass
arystal phase, precipitated in a glass matrix, is the NASICON - type LiGe(PO,)y crystals.

The LiGeo(POs)s NASICON-type crystallizes in the 3D network structure (rhombohcdral
crystal system, space group R3c) which has channels for the Li ions migration. In this crystal,
ihere are two types of polyhedrons: GeOj octahedra and POy tetrahedr, attached by their
comers to form the [Ge(PO4)]” framework with 3D interconnected channels and interstitial
Cﬂ\;i}ies. The Li* ions migrate in channels of this framework [3]. A partial substitution of the
Ge‘ ions by the trivalent cations, such as the A" ions increases the unit cell dimensions. A
tesidual negative charge is neutralized by the additional Li* ions that occupy the interstitial
Zi"?"es- A change in the unit cell dimensions and Li ion concentration in the crystal leads to
lem‘“gfease of jonic conductivity [4-7]. A high Li'-ion conductivity (~10’ S cgn'.' at room
" kﬂor;‘“:‘e) has recently been reported in the N/}SlCQN-type structure [8,9]. It is important
- 10(; ;3 nucleation and grystallization be‘havmr .ot tlhe pqrent lithium phosphnlc_glusvs‘ in
iim of thz ine the technological parameters for fabrication of these struc:tured materials. The

present study is an investigation of nucleation the germanium phosphate glass

Under () :
e non-isothermal conditions.

2Fxl,
B El{lMl?N’r

o AlJ
ixture of reagent-grade
The melting was
The melt was

a homogeneous m
red platinum crucible.
0°C during 1=0.5 h.

The
-lzC():eAf’l(‘;SS was prepared by melting
Derfom;ed 205, GeO, and (NH),HPO in & cOve

in an electric furnace BLF 17/3 at 1=140
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D DISCUSSION
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results of the chemical analysis have showed that a glass gis bubbles. T
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Figure 2 o1),vs- T Jor different thermal treatment times

shap of curve in Figure i indica.tes that there is possibility of simultaneous
Aon crystal growth In the sFudled glass, or that there is a time-dependent
This conclusion supports different shape of curves, showed in Figure 3.
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: Figure 3 Tp’I vs. T, different thermal treatment times
Figure 3 presents a dependence T, of Ty, for different periods of time of the thermal
reatment, It can be observed that 7, p‘[ increases reaching the maximum value, then drops

meking a “bell” shaped curve that is characteristic for the glassy materials.
Table 1 presents the maximum values of Tl{l and (87), for the LAGP glass at

meleation temperature T,"* as a function f(T1).

T ; .
wle | Maximum temperatures of nucleation as d function of thermal treatment
_______———_’__-—-’-‘

——
i R .
W 15923 it 3803 :
20 1.5873 3.127
60 ' 1.5848 3.416
30 1.5018 3.777
15 1,.5625 3,804
Itcan b 1548012 4.199 '
Crystal|j e-Observed from Table 1 that with an increase of temperature, there 18 a‘decrezlxli:
perg Zalion peak temperatures. With an increase of thermal treatment time,
tallization peak drops.

ture b
etween the peaks increases and height of crys
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Y
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MV Iy
' ' an e abwel A e e e —
plasy aysiem & ) (i
) Mmool
. -
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i
3
N
N
\ ! T, ) 0 1t t

Bigure & (100w Dyor diferent thermal treatment limes
w (ehmax e ooy
1t is obtainad from Figure 4 that a dependence (7,7)™ of 7;, can be Presented gy ,,
aquation:
Y= 2.003244(=8.0311:107X) ()

4 CONCLUSION

The glassceramic was obtained by crystallization the parent glass prepared by the
standard ~nx\l(-quenching tchnique.  Composition  of  the parent  glass
0.411:0-8.6A1:0: 42Ge0,43P,0; (Wt%). The results have showed a possibility of
simultancous nucleation and crystal growth in glass. Dependence Ty of T, shows a “bell
shaped curve that is characteristic for the glassy materials. An inverse function of maximum
crysuallization temperature versus nucleation temperature shows alinear dependence.

ACKNOWLEDGEMENTS

The authors are grateful to the ) linistry of Education, Science and Technologiol
Develapment of the Republic of Serbia Jor the financial Support (Praojects 34001 and 172004).

REFERENCES

(1] N Anantharamuly, K K. Rao G.R R M. Vithal, !
yluer. Sci, 46 (2011) 282 .037, 0% B-V. Kumar, V. Radha,

21 )W, Fergus, ) Power Sour
' Q oy ces, 195 (2 Beql
(3] Y. Sun, Nano Energy 2 (2013) 80],( 010) 4554-4569.

4 P Ryl . _‘

4} : Muldqmdo-r’\imlw. ER. I\}[OSl“ﬂ, M. Martinez-Lara, M. Aranda, S. BOe¥

(5] AL Svitanko ‘SA . ,1'e'm. ater.15(2003)1879. - eski
Mater. 47 (20 1) lsgﬁ\lk0\'d' D-V. Safonoy, A B, Yaroslavtsev, Neorgantt

6) JF Shah &k
(6) 1 Flu,J.Mdler. Sei. 33 (1998) 1549,

{Z]] ; \.KSChox\'dun', G.v, Subbag |
:5691.1bmmamau, R. S

(9] H. Aong

; !
to, G,y H, Lee, Solid State lonics 136 (2000) I(I\)S(‘)

Ubramanlan, A, Clearfield, Solid State lonics, 18/17

y E. Sy imoto, Y
590-%91. 0, Y Sadaoka, N. Im

Su{.v
P N
anaka, G, Adachi, J. Electroch®

22') _/

SQldlilieu witl uumou-&nner


https://v3.camscanner.com/user/download

	b3ef97efcd746862521274e5864d1af20379b7c5fcd282fc194bd122d2739e54.pdf

