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Figure 3 XRD patterns of glass-ceramics sintered at Figure 4 XRD patterns of glass-ceramics sintered at
different temperatures for 2 h 900°C for different holding time
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Figure 5 (a) TEM micrograph and embedded SAED pattern and (b) HRTEM micrograph and
embedded FFT pattern of diopside glass-ceramics
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Figure 6 SEM images of glass-ceramics sintered for different holding time: (a) 0 h; (b) 2 h
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&1 900°CREBHEFFALTEEE (W%)
Table 1 Element contents at the interface between enstatite-cordierite and glass during holding at 900°C (wt%)

Holding Time / h
Element contents
0 2
/wt %

Pl P2 P3
(0] 55.24 42.53 49.81
Na 3.51 7.31 4.10
Mg 4.63 1.36 2.29
Al 16.00 1.74 17.81
Si 19.02 37.36 21.65
K 1.04 1.02 2.79
Ca 0.56 8.68 1.55
Total 100.00 100.00 100.00
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Figure 7 Graphics of crystal structures of enstatite, cordierite and diopside
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Preparation and Characterization of Crystallization of
Diopside Glass-Ceramics

SI Wei', DING Chao”, SUN Ming'

ISchool of Materials Science and Engineering, Dalian Jiaotong University, Dalian 116028, China

? Dalian Environmental monitoring Center, Dalian 116023, China

Abstract: Diopside glass-ceramics were fabricated by reactive crystallization sintering the
powder mixtures of crystallization promoters and waste glass. During isothermal sintering, the
transformation mechanism of enstatite-cordierite to diopside in powder compacts of
enstatite-cordierite and soda-lime glass was investigated by means of DSC, XRD, SEM, EDS,
HRTEM etc methods. The results showed that the exothermic peak was observed at 815°C, which is
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attributed to the reaction crystallization between the enstatite-cordierite and glass. The main crystal
phase of the glass-ceramic was diopside when being sintered at 900°C for 2 h. During isothermal
sintering at 900°C, Mg*" and O ions were diffused from enstatite to glass, Si*" and Ca*" ions were
diffused from glass to enstatite. This diffusion facilitates the transformation of the alternated two
chains in the b-axis direction to single strand structures by the breakage along the c-axis direction of
the enstatite crystal and they were linked by Mg*" and Ca” ions to form diopside. The albite and
diopside were obtained by reactive crystallization when only heated at 900°C because Si**, Ca*", Na*
ions were diffused from glass to cordierite and [MgQOg] octahedral has small dilation. After being
isothermally heated at 900°C for 2 h, the skeleton of [MgQg] octahedral was gradually distorted, the
main crystal phase of the glass-ceramic was diopside.

Key words: Diopside; Glass-ceramics; Crystallization



