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Recently, we reported the transformation of chrysotile asbestos into a silicon
polymer through several steps including acid leaching and silylation reaction. This method should be a
potential method for the disposal and utilization of hazardous chrysotile asbestos as a nontoxic and
valuable material.
The ﬁolymer obtained by this process has a silicone polymer main chain with reactive silanol groups,
which can be easily transferred to various functional groups using silylation reagents. In this study,
investigations on the transformation of silica into the polymer in a highly controlled manner, and
application of the produced polymers having the reactive silanol residue, as well as the functional
groups, as a novel additive to polyurethane and adhesives, were carried out. Consequently, the structure
of the prepared silicone polymers significantly affected on the mechanical properties of the polyurethane
(PU) films and adhesives.
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Table 1. Synthesis of silicone polymer with TMPS and TMSCI

TMPS yield)  unit ratio® M
run (mmol/equiv.)  (g) X/Y/Z (x10%)  My,M,
1 1.7/02 034 44/<1/56 4.6 38
2 3.4/04 049  52/<1/48 45 2.3
3 5.0/0.6 082  58/1/41 38 1.7
4 6.6/0.8 112 64/1/35 18.1 5.0

Conditions: SiO, = 0.50 g, THF = 5 mL, TMSCI = an excess amount.
a) MeOH-H20 (4/1)-insoluble part.

b) Determined by 1H NMR analysis (CDCl;, 50 °C).

¢) Determined by SEC (THF, polystyrene standard).
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Table 2. Properties of PU films containing silicone polymers2)

thickness elastic modulus

run additive (0.10 mL) (um) (N/mm2))
1 THF 74 4.70
2 A/THF 105 5.23
3 A/THF + APTMS® 104 5.96
4 Bpho.2/ THF 87 5.70
5 Bpno.o/ THF 93 4.51
6 Bpno.2/ THF + APTMS® 97 5.03
7 Bppo.4/ THF + APTMS®) 99 5.54

a) PU/THF (1.35wt%) = 4.0 g.
b) Test speed = 300 mm/min.
c)0.01 mL.
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