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Abstract

The results of preparation and structural characterization of glass-ceramics from the system Li
2
O-Al

2
O

3
-GeO

2
-P

2
O

5

are shown in this paper. The crystallization behaviour of the selected glass was examined under non-isothermal and 

that this glass crystallizes by the volume crystallization mechanism. The results also showed that the glass crystallize 
by primary crystallization. As a primary phase the LiGe

2
(PO

4
)

3
 is formed and the traces of GeO

2
 as a secondary one 

is present. The crystallization process occurred at a high homogeneous nucleation rate and the spherical morphol-
ogy of crystal growth. By applying the Kissinger relation the activation energy of crystal growth E

a
 = 462 kJ/mol 

was determined.
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II. Experimental procedure
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III. Results and discussion
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Figure 1. XRD pattern of the glass sample annealed at:  

T = 800 °C for t = 100 h
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Table 1. Chemical analysis of the glass

Oxide content, x
i
 [mol %]

Li
2
O Al

2
O

3 2
P

2
O

5

Nominal 22.5 10 30 37.5

Analysed
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Figure 3. DTA curves recorded at a heating rate = 10 °C/min for glass powder samples with different particle sizes

Figure 2. Structure of LiGe
2
(PO

4
)

3
 along b-axes (dark grey 

GeO
6
 octahedra, light grey PO

4
 tetrahedra, black 

spheres Li+ ions in cavities) [6]

Table 2. The most important crystallographic parameters for crystalline phases, obtained from 

fraction [%]a [Å] b [Å] c [Å]

2
(PO

4
)

3

2 5.003(2) 5.003(2) 2.41

Table 3. The crystallization peak temperature T
p1

, for different heating rates  of the powder samples
having particle sizes < 0.048 mm
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Tp1 [ °C ]
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IV. Discussion
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Figure 5. The Kissinger plot ln( /T
p

2) vs. 1/T
p
 of glass sample 

with particle sizes <0.048 mm

Figure 4. SEM micrograph of glass sample heat treated at  
T = 550 ºC for t = 30 min
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V. Conclusions
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Figure 6. The dependence of T
p
-1 on T

n
 for glass sample

nucleated for t = 30 min




