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Abstract : Polysiloxanes with Si-H bonds

o] AE HgR xHo HAUL =
g o]&ste] HAA(HD)S R&
A, 2 tpgo] HD7} astZEd
5} A

A& AE AR

were prepared by equilibrium ring opening

polymerization of cyclic siloxane oligomers in the presence of trifluoroacetic acid. Molecular
weight and Si-H group content were controlled by varing the feed ratio, 1,5-Hexadiene
grafted polysiloxanes were prepared to high conversion by the partial hydrosilation of Si-

H containing polysiloxane with 1,5-hexadiene in the presence of chloroplatinic acid. Then,
polysiloxane gels were obtained from the hydrosilation of Si-H containing polysiloxanes
with 1,5-hexadiene grafted polysiloxanes. The gels showed good swelling properties for hydrophobic
solvents such as hexane and toluene, and bad swelling property for a hydrophilic solvent

such as dimethylformamide,
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Octamethylcyclotetrasiloxane( ), 1,3,5,7-tetra
methyl cyclotetrasiloxane (I ), hexamethyldi-
siloxane [} ¥ 1,5-hexadiene (HD)S AA &
o] A}&3lon chloroplatinic acid (CPA)+=
2y 39 trifluoroacetic acid (TFA)S} R E
Sl dAFsn dAVFsNAM FFEAT
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F+z8ed = HitachiAl 250-60 IR spectro -
photometer ¢} HitachiA} R-600 (60 MHz) H!-
NMR spectrometerE 2z}t Al&Flow £HA
B2 (Mn)g 2%3l=ul& chloroform$ &ul
2 HitachiA} 117 Vapor Pressure Osmometer
(VPO)& o] &3ttt

Si-H &% Polysiloxane (IV)!!

(V) (Run 2)o] Aze o} kol 3o
(I) (10g:33.7mmol), (I} (0.26g:1.07mmol),
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°] 10mol% )& reflux condenser’t ¥ 30mlel
flaskol] Wi 70°Col A 64A17F F<F :wk vkg-&
AL by A A zd HHo] (V) FE
Q] dichloromethane 25ccE W3 ol e A&

12 AzAs]l il B2 olehw Mt @3,

a
fl

f
(3

%94 cyclosiloxane oligomeri methanol& *|
AL AHFHIE H T HxId AA 7658
354

s

(74.4wt%)& 2Tk

(V)% Si-H bond®} & 317 $18) Smith'
o] WS olgad=dl oF 200~500mge] AlE
o] CHCLS MeOH 1:1 (V/V) Earaaio]A
mercuric acetate9} ¥-3-A]# &5 = acetic acid
% phenolphthalein ®]A]2k& %A 0.05N KOH
2] MeOH &9do=z HAPsH 1w el e}
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Si-H %%(wt%):% %100

wt: AE A (g)
ml : 0.05N KOH EF 9] A8z (ml)
f :0.05N KOH FZF%9] factor

1,5-Hexadiene0| T12}ZEEl Polysiloxane (V)

(IV) (Run 2) (0.91g), HD (0.07g:0.85mmol)
2 CPA (0.017g:0.043mmol) & 1.2ml19] toluene
@I THF 3:1 (V/V) EF8dox Hdeoz 2
AIZE Bt myrEln dE AL 7)F3 M 55T
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Polysiloxane Gel [ VI)

(V) (Run 2) (0.80g), (V) (Run 2) (0.80g)
¥ CPA (0.015g:0.037mmol) & £wjigle] d22
2 24AI17 B AA VIFEA miEE A
SA AT ol A st AAE geld (V) % (V)
of thgt <k&ui]l dichloromethaned A}-&3}ed
soxhlext FA2ZH F&3ch YAHE gelFol
dol e vjvkg Si-H bond9] F2 4719 H
A oahdel et AP oA RE AR
of fFAsIHAY e uAE 0.48z (30.3wt%)
d

Z} polysiloxane gel AI8E2] &vl W& =4
£ ok 10~50mg2] Ao kel LujE Yo
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24A)17F Bt HA A7) 1L Ty A Lo A] glass filter
(G-4) % Aspirator (200mmHg) & A}8-3}a gel
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1ol A ¥ =ule} ko] cyclic siloxane oligomer & TFA Me Me Me Me
TFA Zof Ex3telA Az3Aed (M) en- Troe o Me§iz0~5i-0~5i-0~Si-Me
M M
dblocker 2 AME-EQS9 trimethyl group< ¢ fel\'] " Me
(V)9 a = o-AAxdd 22t Uyolx ==
ik olwl FAE (V)& hexane ¥ tolueneol HD/CPA Me Me Me Me
B % mofoul Table 13 7o ZBZ oy —mp > Me-Si-0~ ISI‘O~SI~—~O Si-Me + (V)
_‘ Me Me (CHp, Me
HAed (V) o) ¥4 % Si-H bond 2] 4242 ¢HecH
cyclic siloxane oligomer (1) ¥ ([I)¢} endblocker v
=) n ing] =% AT o) Lo H Me Me Me Me
(W)} feed ratios] 2H= shssthon e & Me—$i~ O~ Si— O~Si— O~Si— Me
g Zhe [ng] Az (V] 2 (V)9 urg CPA Ii/le Me ((IZH) Me
zyolNe] e WE awe] ojgdy maywx TP Me Me T Me
= . = Me—8i—0~8i—0~8i—0~8i—Me
& tct. [I\‘]4 TFZE Fig. 2(B)olx e vl Me Mo Ve e
722o] IR spectradl] oJ3 HAo] HA=H (V)< V)
Si-H bond® peakt 2,150cm™3} 910cm™el| A1 Fig. 1. Preparation of polysiloxane gel.
Table 1. Preparation of Si-H Containing Polysiloxane (V)
(V)
I a + b
Run ([ H]] [[][ IH[]H] Yield Mn X 10™* wt%(Si-H) X 10?
(%) calc.t VPO calc.t tit,
1 131.6 62.0 64.7 1.02 0.78 1.5 1.46
2 78.5 62.4 74.4 1.03 0.85 25 2.41
3 38.7 63.2 51.2 1.04 0.78 5.0 4.74
4 25.4 64.0 53.3 1.06 0.83 7.5 6.71
5 18.7 64.9- 63.2 1.07 1.05 10.0 7.81
6 376 31.6 48.8 0.53 0.37 5.0 5.39
7 24.7 32.0 47.9 0.54 0.43 7.5 7.37

8b ; Weight feed ratio

<
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; Calculated values based on feed ratios of (1), (I1) and ().
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Table 2. Graft Reaction of 1,5- Hexadiene to Si-H Containing Polysiloxane

(V) (vJ
Run wt?(Si-H) X 102 Mn X 10* Mw between _(HD) Yield(%;)®>  Mn x 10™

tit. VPO rex. pts(Mc) (V) tit, VPO
1 1.46 0.78 6800 25 100 0.78
2 241 0.85 4100 2.0 100 0.85
3 4.74 0.78 2100 2.0 100 0.92
4 6.71 0.83 1400 2.1 100 1.10
5 7.81 1.05 1200 2.1 100 175
6 5.39 0.37 1800 2.0 100 0.43
7 7.37 0.43 1300 20 100 0.45

2 : Mol feed ratio for hydrosilation
b : Measured value based on back titration of Si-H bonds

oA 2 Uk aeiA ¢4 HD7F a8
(V)7} Fig. 1o u}2} Table 294 2 & w}
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”\ \ AEE 3} siloxane oligomer chain?le] 18T E

hydrosilation o] A] #}2 o3l o 3
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R XTBDO‘ 500 o o sgaie UnA dEF(wty)E zhztel
(cm ) Ago g o] o]59 molBlE i —Si(Me),
Fig. 2. IR spectra of (A) polydimethyldisiloxane, -0—29] w9 Bxeke #Fito Assdch Fig
(B) (V] (run 3) and (C) (V] (run 2). 2(C) (V)¢ IR spectra® UERACH Fig, 2
of EafAG S A 1EA ] FA] REE S (C)oll M %= ne} o] Fig, 2(B)°l A Si-H bond
= (V) (1 mol) ¥ HD(05mol)® Fekzel = 2IFUW 2150em™# 910cm™ peak7} Atz
7hal wkg-o] o] Fojx| x| 9oyt HF o7]A & FH o 1640cm™ -2l A A 23 peak”} shoulder
o}zl Agkel YAHEL geld ofYAd GdEE Il woro 2 vehgted ol AAE (V]oA 9 vinyl
A2 yield:= 3~5wt% A= 7hF S ok (V) terminated branchE2 Algdt) $H, L9
o] wlgo] orElE ooz (N)o] #ed  Ayez (V) H'-NMR spectra: Fig 33
HD7} HdiHog #Hegkoly CPAS &3ix7t 7o) A&t 7] 4= methylene (6=1.27ppm),
siloxane oligomerol= F3X| &S wEolzkal A} vinyl terminated branch (§=4.8 ¥+ 53ppm)
gEdch w2 (VI Axe AxdEes I Wl methyl (6=0.09ppm)&] 2+ peakEo] <QlH
Aafor Y (V)& AFRs7] Asixe 194 g o] ¥tg-o] HEE #AY F7 UNUTh
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Table 3. Preparation of Polysiloxane Gel (V)

(V) (v) (vye (M)
Run — — _
wtZ(Si-H) Mnx10*  Mw between wt% (C=C-C,-) Mnx10" (V) Yield(%) Solvent Swelling (g/g)
X107 tit, VPO rex. pts(Mc) theor, VPO examd. Hexane Toluene DMF
1 1.46 0.78 6800 123 0.78 1.0 none none none none
2 241 0.85 4100 2.04 0.85 1.0 30.3 9.9 8.8 0.4
3 474 0.78 2100 4.10 0.92 1.0 40.2 5.7 5.3 none
4 6.71 0.83 1400 5.90 1.10 1.0 69.2 34 3.2 none
5 7.81 1.05 1200 6.93 1.75 1.0 81.3 24 2.1 none
6 5.39 0.37 1800 468 0.43 1.0 45.0 6.8 57 0.8
7 7.37 0.43 1300 6.52 0.45 1.0 579 31 2.6 none
8 7.81 1.05 1200 2.04 0.85 18 70.1 9.5 8.4 14
9 4.74 0.78 2100 2.04 0.85 1.4 62.3 7.6 7.1 0.8
® . Weight feed ratio

chainEo] <2lojA HDo} 2|3 intramolecular

hydrosilation ¥h-g-o] old # Usd RS
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Fig. 3. H'-NMR spectra of 1,5-hexadiene grafted
polysiloxane (V]:wt% (Si-H)Xx1(? tit.:81.
7, Mnx10™:2.62.
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