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Abstract: Polyorganosiloxane having controlled cross-linking density and phenyl group content were prepared by di-
methyldimethoxysilane (DMDMS), methyltrimethoxysilane (MTMS) and phenyltrimethoxysilane (PTMS). The effect of
cross-linking density and phenyl group content on the physical properties of siloxane resin and its coated film have been
invetigated. Si-NMR results confirmed that synthesized siloxane resins have equivalent D T™® T™ structures according
to applied mole ratios of DMDMS, MTMS and PTMS. Polyorganosiloxane having higher cross-linking density with high
phenyl content showed the high molecular weight and increasing phenyl content resulted in higher refractive index as
well as better thermal stability. Cross-linking density is more important factor than phenyl content to obtain higher pencil
hardness of coated film on the glass. Our results concluded that even polyorganosiloxanes having similar siloxane struc-
tures show different physical properties as function of cross-linking density and phenyl content in polyorganosiloxane.

Keywords: siloxane resin, DT structure, degree of cross-linking, phenyl contents, refractive index, pencil hardness.
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M Z. Dimethyldimethoxysilane(DMDMS), methyltrimeth-
oxysilane(MTMS), phenyltrimethoxysilane(PTMS), acetic
acid, propylene glycol monomethyl ether acetatea(PGMEA)Z
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Figure 1. Chemical structures of uesd materials.

Table 1. Reactants in Preparation of Siloxane Resin Having
Various d.s. and Ph/Me Ratio

Exp. Factor Calculated ratio(%)

No. d.s. Ph/Me D T T
1 1.0 0.00 100.0
2 1.0 0.25 80.0 20.0
3 1.0 0.50 66.7 333
4 1.0 0.75 57.1 429
5 1.0 1.00 50.0 50.0
6 1.3 0.00 30.0 70.0
7 1.3 0.25 30.0 44.0 26.0
8 1.3 0.50 30.0 26.7 433
9 1.3 0.75 30.0 14.3 55.7
10 1.3 1.00 30.0 5.0 65.0

Exp. Monomer reactants(g)

No. DMDMS MTMS PIMS PGMEA Water AcOH
1 200 148 79.37 2
2 150 5459 16425 7441 2.05
3 110 79.94 1595 6545 1.9
4 95 103.9 17195 66.03 1.99
5 80 11645 172.8 65.5 1.96
6 52.95 140 1526 7143 1.93
7 48.14 80 68.81 1712 64.94 1.97
8 44.62 45 10623 178.2 60.2 1.96
9 42.58 23 130.41 184 57.45 1.96
10 39.71 7.5 141.93 180.75 53.58 1.89
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Figure 2. Synthesis of polyorganosiloxane; (a) schematic synthesis
process; (b) synthesis reactions.
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Figure 3. Si-NMR spectra of polyorganosiloxane made by MTMS
and PTMS (d.s.=1.0).
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Figure 4. Si-NMR spectra of polyorganosiloxane made by
DMDMS, MTMS, and MTMS (d.s.=1.3).
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Table 2. Calculated d.s. and Ph/Me and Measured d.s. and
Ph/Me Based on Chemical Composition of D, T™¢ (T1 and
T2) and T™

¥Si-NMR peak
];:\?(E : Me-T2 Me-T3 Ph-T2  Ph-T3 Me-D
-66 ppm  -65ppm -70 ppm -80 ppm -80 ppm
1 1.00 0.93
2 1.00 1.34 0.40 0.12
3 1.00 1.08 0.67 0.12
4 1.00 1.36 1.10 0.34
5 1.00 1.65 1.80 0.71
6 1.00 0.96 0.76
7 1.00 2.07 1.18 0.58 2.10
8 1.00 1.76 3.56 1.50 3.37
9 1.00 3.41 11.08 428 8.31
10 1.00 1.00 6.34 2.17 3.73
EXP Measured value Calculated value OX Mol
No. PwMe ds. PwMe  ds  lowl OX
mol mole%
1 0 1.0 0 1.0 193 518
2 0.22 1.0 0.25 1.0 286  49.0
3 0.38 1.0 0.50 1.0 287 582
4 0.61 1.0 0.75 1.0 380 553
5 0.95 1.0 1.00 1.0 516 543
6 0 1.28 0 1.3 272 368
7 0.24 1.30 0.25 1.3 693 315
8 0.53 1.30 0.50 1.3 11.19 408
9 0.73 1.30 0.75 1.3 28.08 43.0
10 1.01 1.28 1.00 1.3 1324 479
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Figure 5. Effect of d.s. and Ph/Me on the molecular weight of poly-
organosiloxane.
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Figure 7. Effect of d.s. and Ph/Me on the thermal stability of poly-
organosiloxane; (a) at 2 wt% weight loss temperature; (b) at 4 wt%
weight loss temperature.
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