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Table 1 The chemical composition analysis results of industrial vermiculite samples from different origins without considering the loss on

ignition after normalization

B S $i0, TiO, ALO, TFe, 0, Ca0 MgO MnO Na, 0 K,0 A

Wg - 1 43.84 1.23 13.45 5.40 0.51 27.15 0.02 1.11 7.28 99.99
Wyg -2 42.57 1.39 13.67 5.92 0.57 27.37 0.04 1.54 6.93 100. 00
Wv - 14 42.63 1.57 13.82 6.41 1.52 26.89 0.05 0.58 6.14 99.61
NM -1 41.51 1.93 12.61 12.46 2.08 21.88 0.14 0.16 7.25 100. 02
HL-1 44.26 1.15 15.54 14.68 2.91 16.17 0.14 0.56 4.59 100. 00
HL -2 42.47 1.16 16.80 13.03 3.57 20.12 0.10 0.12 2.63 100. 00
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Fig. 1 XRD patterns of industrial vermiculite samples from different origins
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Table 2

tures of differential thermal (DTA) analysis of industrial vermicu-

The main thermal effects and corresponding tempera-

lite samples from Yuli, Xinjiang
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Table 3 Thermal weight loss (TG) rate of industrial vermiculite samples from Yuli, Xinjiang
b FEi ~70 C 70 ~100 C 100 ~200 C 200 ~300 °C 300 ~555 C 555 ~1 000 °C i ~1 000 C
Wvg -1 1.6 1.9 2.4 0.3 0.6 3.5 10.3
Wv-14 1.8 3.3 5.0 1.4 0.6 4.2 16.3
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Fig. 2 The relationship between the expansion multiple of the
burning heating method with the heating temperature and time
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Fig. 3 The relationship between expansion multiple of microwave
heating method with microwave power and time
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Table 5 Thermal conductivity of expanded vermiculite samples
obtained by different expansion methods of industrial vermiculite

with different sheet diameters

AR TT 1 A I s AR R F AR (W - m ™' - KT

4/ mm

Hpehniiek Bk A Z
0.3~1 0.115 0.112 0.087 0.090
1~2 - 0.092 - 0.054
2~4 0.096 0.089 0.076 0.063
4-~8 0.091 0.085 0.074 0.061
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The Mineralogical Properties of Industrial Vermiculite and Its Role in the Srate-
gy of Saving Energy and Reducing CO, Emission

PENG Tongjiang" >, SUN Hongjuan>*, LUO Liming”**, ZHANG Baoshu’
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Abstract; Based on the chemical composition, mineral composition and mineralogical properties of industrial vermiculite,
such as thermal and cation exchange properties, the effects of the burning expansion method, intercalation expansion
method and intercalation — microwave expansion method on the expansion rate of expanded vermiculite are discussed. The
results show that the mineral composition of industrial vermiculite is mainly phlogopite — vermiculite or biotite — vermiculite
interlayer minerals, with a small amount of vermiculite or phlogopite. The Industrial vermiculite has good heating or inter-
calation expansion and cation exchange due to the vermiculite crystal layer in the structure. Compared with the burning
heating expansion method, the microwave expansion method, the intercalation expansion method and the intercalation —
microwave expansion method can be used to prepare high — strength flexible expanded vermiculite without damage to the
structural layer. The high expansion rate expanded vermiculite prepared by the intercalation — microwave expansion method
is a long worm — like porous lightweight material with an expansion ratio of 36 times and a bulk density of only 0.033 g/
em’. The expanded Vermiculite has excellent light weight, heat preservation and heat insulation properties. Industrial ver-
miculite minerals have many characteristics of strategic emerging minerals, and have the functions of energy saving and
consumption reduction, energy intensity control and carbon emission reduction, and they play an important role in the
strategy of Saving energy and reducing CO, emission.

Key words: industrial vermiculite; cation exchange capacity; expansion performance ; expanded vermiculite ; saving ener-
gy and reducing CO, emission; carbon peak; carbon neutral
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