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Abstract: In order to improve the utilization efficiency of vermiculite mineral resources and expand the added value of expanded
vermiculite products, an high expansion rate expanded vermiculite (HEV) with was prepared by a chemical treatment-baking heating
method with industrial vermiculite from Xinjiang as a raw material. The structure and morphology, optimal preparation process and
expansion mechanism of HEV were investigated. The results show that the expansion rate of the HEV is approximately 70 times
greater than that of the expanded vermiculite prepared by conventional methods. The preparation mechanism of HEV is related to the
mosaic structure of phlogopite, hydrophlogopite and vermiculite in the raw material. This structure can form massive cavities in the
industrial vermiculite layer, effectively hindering the escape of internal gas. As a result, the industrial vermiculite has a better thermal
expansion performance. The preparation method can improve the application efficiency of industrial vermiculite resource and reduce
the production cost. The HEV can be used as a low-cost precursor for vermiculite nanomaterials.
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Table 1 Chemical composition of industrial vermiculite
(IV) sample w/%
Si0, MgO ALO; Fe,03 K,O CaO Na,O TiO, F  BaO
39.36 20.78 1230 6.01 3.10 251 146 138 0.17 0.16

w is mass fraction.
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Fig. 1 XRD pattern of IV sample

1.2 PEV X HEV ¥ S@AHI&

T 4 BiH ST PEV & HEV KRS HISZMT ., B
PRSI T RANER 2 s . BB IRUT .

1) AR BE . FRER B R ] 1A 5 i S A SV TR A
500 mL e iR G . FRE 25 19 IV BES, BIAEE
ARGV M & 4R, 18 IV BRI 5 4
THAR . e i — B E], $R1§ PEV £
it o PEV £ 54405 7351 N P-Oa-HB P-Ry Al P-S{ (a»
By FE 3l BRI o L i A SR &4
B IREERAEIRE TV R 5= L AR ).

2) KEkehnit: f PEV AR EAFITEL G
e, BEREBGREN 750 °C, ik 5 min J53k43 HEV
FEfh. HEV FESSR54ELE PEV FEfbdRS 475,
W1 P-00.5-H15 £ i &5 Fe A5 9 H-00.5-H15 F i




. 114 - (TERR £h 224D J Chin Ceram Soc, 2020, 48(1): 112-119 2020 4E

#*2 PEV X HEV HmAHI& St &4
Table 2 Experimental schemes of preparing pre-expanded vermiculite (PEV) and high expansion rate expanded vermiculite
(HEV) samples

Mass of oxalic acid/g

Experimental factors Mass fraction of hydrogen peroxide/% Volume mass ratio Immersion time/h

Scheme I 0,0.1,0.5, 1.0, 2.0 15 4.8:1.0 24
Scheme II 0.5 0,5, 10, 15,30 4.8:1.0 24
Scheme 11T 0.5 15 1.2:1.0, 2.4:1.0, 3.6:1.0, 4.8:1.0, 6.0:1.0 24
Scheme IV 0.5 15 4.8:1.0 1,3,6, 12,24

Volume mass ratio is the ratio between volume of oxalic acid and hydrogen peroxide mixed solution and mass of IV sample; Immersion temperature is room

temperature; Heating temperature is 750 ‘C; Heating time is 5 min.
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Fig. 2 Effect of various experimental conditions on expansion rate and bulk density
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Fig. 3 XRD patterns of HEV

*3 ERAMEN HEV HRERESHSERENTMN
Table 3 Effect of mass of oxalic acid on cell parameters
and crystallinity of HEV samples

Mass of oxalic acid/g a/nm b/nm c¢/nm Degree of crystallinity/%

0.0 0.490 0.960 1.010 78.46
0.1 0.538 0918 1.041 70.09
0.5 0.516 0.940 1.020 60.87
1.0 0.530 0.920 1.030 65.97
2.0 0532 0.920 1.026 68.14

Mass fraction of hydrogen peroxide is 15%.

*4 FEAERESEX HEV H#RHNEREHEERE
HIR M
Table 4 Effect of mass fraction of hydrogen peroxide on
cell parameters and crystallinity of HEV samples

Mass fraction of hydrogen =
a/mm b/mm c/nm Degree of crystallinity/%

peroxide/%
0 0.527 0.999 1.000 89.71
5 0.510 0.940 1.029 81.98
10 0.520 0.935 1.015 76.67
15 0.521 0.933 1.031 69.82
30 0.520 0.935 1.032 68.23

Mass of oxalic acid is 0.5 g.
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