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Abstract: The phenyl modified silicone polymer, 1,1-diphenyl-1-methyl-7-hydroxydodecamethylheptasiloxysilane,
was synthesized to prepare the silicone polymer with good cold-proof and heat-proof properties. From the TGA
analysis in the range of 100~800°C, the phenyl modified silicone polymer had good thermal properties than
polydimethylsiloxane. And furthermore fluidity was maintained even below 0°C. Also, the silicone rubber blended
with the phenyl modified silicone polymer had better mechanical properties than the silicone rubber.

1. M =2 Organopolysiloxane 1§+ dutd o fulul cPo
AEE 73 $£39 FE=F 7FA[6]. Organo-
A T3FEL W24, WA, A71Ad4, W polysiloxane %9 717l dutH o2 methyl”]
4 59 %‘401‘& AL 7HA °‘°W A7), Az}, oAk, WaAeoltt Z=E H3l7] s (CHe).SiO,
FF, 98, FF, AF §F FTYL Aokl e i (CHy)(CH:)SIO FE =4idd[7, 8] =&,
<452 9131 WHAde 4419171 98 (CFLCH.CH,)(CH;)SIi0
Organopolysiloxane& Si-0-Si Zgs §7)7]=2 HAE TstE ASUE 9Jon[9, 10], dultde g
so} glon® EFeld, stehy 4AL FrAN £ 7tgE foltA 7l Al 2% (CH:)(CH,=
Ao FEAE Fulstn oot =3 +&, FYE, F CH)SIO ©#91& +58A171=2 i 11].
71719 £F5L vlFo 24 oq7hA EA& vepd £ AFolde W, HdAge] 8 A 18
4+ i 4, 5]. Organopolysiloxanes AYeH 2 & A5 FAs7) 95t A dodecamethylcyclohexa-
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diphenyl - 1 - methyl - 7 - hydroxydodecamethylhepta-
siloxysilaned F4akdonl, Az dejd 237
o e, WEg AY o FAEAHE B3t 2 S84

He A7e Bk
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2.1. AJCE

Diphenylmethylchlorosilane 3}  dichlorodimethylsi-
lane(Aldrich#})-& CaCl,E AM&ste] Azslgd. &
FoE MPULS 264 2FAAE olgdo 54
AAHAE AR A& AHEEdrh = potassium
hydroxidex Junsei Chemicalr} #AE& AF&3tge
o], THF= EM ScienceA} AZ& AF&3lgct W4
AelZ 1¥%= Dow CorningAte] VMQ(M.=600,
000, viscosity=15,000,000 cP)& A}-&3}sict.

2.2. AM27)7)
B Ao e AHES #alstr] Y84 FT-
NMRL BrukerA}t model ACF-20002 AF24]4]

ZA5tg o, GC-MSE VGA} medel Trio-1000Z,
FT-IR& BrukerA} model IFS-662 A}-83}o] fre-
quency(cm™ )2 el on, GPCx ShimadzuA}
model C-R4AE 2}£3}l9 1, TGAE Perkin-Elmer
Tseries® Atg3tgdct. GCE= Hewlett Packard4}
model 5840AE A}£3}gitt. Viscometer:= Brook-
field model RVDV-II+ & AF&3l911, rotary evap-
orator= Buchi model 461 A}&3tgct. UTM&
Instron 1011& A}43 9 2™ rheometer= Mon-

santoAl A ES ALt}

2.3. RTA 9l gt
2. 3. 1. Dodecamethylcyclohexasiloxane2| kA

FeAo F4L IFF 557, A4 FF, T
7] &ol 9= 1000mL A T Sekxr= whg7)
A Ak olg vES7lE Abdld A &%
24 AAE 3t Tk $25 200rpmoE §A
A7tk WA vwk-g-7]¢] dichlorodimethylsilane 50mL
(0.412moD) & Folg ¥ 294 20mLE A3} 724
715§ MM Aslstgen, 247 9wk

r

|
& RPN FUSES 87 B2 W3] 49 B
FE4 ethylether2 3335t ¥EE 32008

= e}
=
AA % S8230) &7 22 rotary evaporator

TdsE, A7H A4z, 1996

£ 50mmHg, 70CAA 2412t F 2 FH/3M
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2.3.2. 1, 1-Diphenyl - 1-methyl - 7 - hydroxydodeca-
methylheptasioxysilane2| &ty

oA e ¥eE 50g(0.11mol) g uH-S7]d
I 85% KOH$} 15%9) 252 24417k uh-g4]
, KOHE =3 91 5% 243 &2
Roof 100CAA B4 o] FA= ).
AEellA AL TRAZ] 3 WA g
e Fsch ol B¢ 4 AF A
AZANA £E 2 EES AAs G
23" w2od 50g(0.0mol) 7} diphenylmethyl-
chlorosilane 23.2mL(0.1mol)E #he7jell 4 E§H4A]
71 At Zu7]E Fdted THF 100mLE 443
A 7|dA w3417 £ 2EE 0CE ¥3a
THF &olE AM&38t, Sebaz o whe-E¢ 39
$%3}3, rotary evaporator &7 34mmHg, 90
CollA &ole} 7let BeEs 4As AAs
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2.4. 1, 1-Diphenyl - 1-methyl - 7 - hydroxydodeca-
methylheptasioxysilane2| LY, L5t Alsl

1, 1-Diphenyl-1-methyl-7-hydroxydodecamethyl-
heptasiloxysilane 63.5g(0.1mol)& 100~400C =
A4 3024 d Age gk dge e
@ AzE 44 Asded 2 end B2 3
Baas 2 Fags FAstgch =3 TGA BAM¢
Fotel YL Yolusiel.

WA HlEE QA4 Dewar Eebsad Ags
o liquid nitrogen slush® gFgo] Ah-&, —10, —30,
—50C A wvlo]Ael 1, 1-diphenyl-1-methyl-7
-hydroxydodecamethylheptasiloxysilane ~ 100mL=-
W3 77t 4ATE Bk A B ZulE A AR
A HEE EHsq.

2.5. 1, 1-Diphenyl - 1-methyl - 7 - hydroxydodeca-
methylheptasiloxysilane 2| 22|& MZE

A4 AelZ zFd) 1, 1-diphenyl-1-methyl-7-
hydroxydodecamethylheptasiloxysilane® Sphr 7}
sled E3g = A3stA 2, 5-dimethyl-2, 5-di-(t-
butylperoxy)-hexane(40%) 1.2phr& ¥z 175C
2o M 1087 250kg/em’o & A3 A)A A @H
& HEAT A FAE 2.3mmolz KSM
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Fig. 1. Synthetic scheme of dodecamethylcyclohe-
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Fig. 4. Synthetic scheme of 1, 1-diphenyl-1-meth-
yl-7-hydroxydodecamethylheptasiloxysilane.
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Fig. 3& FT—IR ~HEHOE 2963cm ‘o4 C-
H, 126lem™'oll4] Si-CH, 800cm™'ol4 Si-CH,

Fig. 2. GC-MS spectrum of dodecamethylcyclohe-

xasiloxane.

65189 <JAsted, ARARL o} 3E(HPFLY rocking©. 2 1&gk band& viebdict. £, FT-NMR
i8] 5mm, FERE Zol 20mm, FHF-Lo] F 2 2A% Ax 0.0~0.2¢14 Si-CH;9| peak$ viet
A 3mm o|3, A Azl 20mm)E, AAAHL A Wit
§e Agdch AE JIS K 63014 dek 35
3, hateby e KSM 65182 whgbc}. g torqueo] 3.1.2. 1, 1-dphenyl - 1-methyl - 7 - hydroxydodeca-
23} A34A|7HE rheometer 2 23} gdct. methylheptasiloxysilane2| &4
o] wk3-& Fig. 49} Z& whg d7lUES AAH A
3. 20t ¢ n#E o, o]F sy ¢Yste] FT-IR, FT-NMR,
GPC &A4¢& st4ch.

3.1. SEA o &4 Fig. 5= 343 1, 1-diphenyl-1-methyl-7-hy-
3. 1. 1. Dodecamethylcyclohexasiloxane2| &l droxydodecamethylheptasiloxysilane®] FT-IR 2

Polysiloxaned $& 3+ Fig. 13 72& uk-2 #7} E#o]ny, FT-NMRZ EAg 73} §0.0~0.8¢4]

=2 AR FAHH, o] Bs7] Yste] GC- Si-CH,, 3.8~4.2¢]4 OH, 7.3~7.7014] Si-CiH,9)
MS, FT-IR, FT-NMR &A1& 3}9ich. peakE #a& 4 glgirh.

Fig. 2= 4% f2AE GC-MSE 248 7o w3, GPCel|l &t +37F EAbs2 496, 3T
24 BExek 45= Si-0 A, 73& Si-0-Si 43, Bxjeke 6350)9, polydispersity(My /M) g2 1
147¢ 2((CHy),-Si-0) 2%, 429= (CHy)uSi0:F 302 Falek BRIyl vjnd F8 4 5 ddch
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Table 1. Heat stability of 1, 1-diphenyl-1-methyl-7-hydroxydodecamethylheptasiloxysilane

Temperature(C) Initial weight(g) Final weight(g) Weight of evaporation(g) Weight loss(% )
100C 24.74 24.70 0.04 0.16
150°C 24.74 24.56 0.18 0.73
200°C 24.74 24.53 0.21 0.85
250°C 24.73 24.05 0.68 2.75
300°C 24.62 22.70 1.69 7.80
350°C 24.75 21.35 3.40 13.74
400°C 24.43 19.77 4.66 19.07
Reaction .Condition : 30 min, Average of three times
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Fig. 5. FT-IR spectrum of 1, 1-diphenyl-1-methyl 800 L T
-7-hydroxydodecamethylheptasiloxysilane. -60 -50 -40 -30 -20 -10 0 10 20 30

100 Temperature(°C)

%0 L Fig. 7. Viscosity of 1, 1-diphenyl-1-methyl-7-hy-
droxydodecamethylheptasiloxysilane( ® ) and
polydimethylsiloxane( ® ) at low temperature.
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Fig 8. TGA spectrum of (a) silicone rubber/1, 1-di-

phenyl-1-methyl-7-hydroxydodecamethylhep-

tasiloxysilane(100/5) (b) polydimethylsiloxane.

3.2. 1, 1-Diphenyl - 1-methyl - 7 -hydroxydodeca-
methylheptasiloxysilane2| LHY, LYSHA

43k, A 74 A 435, 1996

droxydodecamethylheptasiloxysilane& 100, 150,
200, 250, 300, 350 % 400°CelA 3087+ 343 A
#¢ @ 232 vehd soln. Pegte 016, 0.73,
0.85, 2.75, 7.80, 13.74 % 19.07% & A}, =,
< 100CeA 250C7HAE vld Asko) zms}ga
I 300C oldFHE B 4 Fuo| gk =3
Fig. 62] TGA &7 28 50%7} 7es)s
T 700C%.om, polydimethylsiloxane2] 7<%
450°C 4o}
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Table 2. Physical properties of silicone rubber
and silicone rubber/1, 1-diphenyl-1-me-
thyl - 7 - hydroxydodecamethylheptasiloxy-
silane(100/5) at 25C(+17C)

Silicone rubber 100 100

1, 1-Diphenyl-1-methyl-7-
hydroxydodecamethyl- 0 5

heptasiloxysilane

Specific gravity(g/cm®) 1.15 1.14
Hardness 50 49
Elongation at break(%) 380 440
Tensile strength(kg;/cm?) 98 101
Tear strength(kg;/cm) 21 22
Rebound resilence( %) 58 50
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Fig. 8. Rheometer spectrum of silicone rubber.

polydimethylsiloxanesl] ®|#} Mz o] A&5Zo]
A5 & 5 Yok

3. 3. 1, 1-Diphenyl - 1-methy! -7 -hydroxydodeca-
methylheptasiloxysilane2| E2|% A

Table 2= 34§t 1, 1-diphenyl-1-methyl-7-hy-
droxydodecamethylheptasiloxysilane g =& Az
ol Hrisled zARE A AAE v
Z+zro]l £4& vlms B4, 1, 1-diphenyl-1-methyl
-7-hydroxydodecamethylheptasiloxysilanes- #7}3F
74$7} hardness® A% o2 EAS] BF A4
9¢ ¢ 4 Ak
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Fig. 9. Rheometer spectrum of silicone rubber/1, 1-
diphenyl-1-methyl-7-hydroxydodecamethyl-
heptasiloxysilane(100/5).

Fig. 8& w4 Alg]& 159 rheometer AR A
torquesl] 93 Astsle A7he 2% 4lxoldh. Fig
9% 1, 1-diphenyl-1-methyl-7-hydroxydodeca-
methylheptasiloxysilaned #4 A#2 3%} 5phr
H71etod 12 rheometer AR EA AFATL 3%
20z0|t}, o] W& Alz]E RRc} 1, 1-diphenyl
-1-methyl-7-hydroxydodecamethylheptasiloxysilane
& A7t 2F7) torqued] tiE AHFHo| e

Uehaeh,

1.4 B

£ dFeie Wg, Wdds F4A9171 94
phenyl”| & =<ig ”Evlal—?_'— IEAE gAsuch &
A" A ngatel] s WA e AFs
st =, *:lal—c’_'- 5o Asiet
Apsted obg3k e HFHE A9l

1. Dichlorodimethylsilane®} && ®F-2X|# dode-
camethylcyclohexasiloxaned 43 ¥ KOHE 4
o] 43t At 433 potassium silancate®} di-
phenylmethylchlorosilane$ ¥F$-4]# 1, 1-diphenyl
- 1 - methyl - 7 - hydroxydodecamethylheptasiloxy-
silane-g& ¥433t4ich.

2. AT UIE TEAE 100~400TAH 302
by Age @ An 300C oAkl we 7
#Fol alglen, 50%7t 2 FE 700°C Ak
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