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2ode 288 4o 24 silicic acidE AZ3x M=H silicic acidE tetrahydrofuran(THF) 2.2 &
3}l trimethylchlorosilane(TMCS), dimethyldichlorosilane(DMDCS), dichloromethylsilane(DCMS), methyl-
trichlorosilane(MTCS) & zt7} ub-2-A1# A 4717 A E9) T2} BAE 243 A7 TMCSolA& A8 9]
trimethylchlorosilane®] DMDCSel| A1+ 22141 2] dimethylpolysiloxane®] DCMS4il 41+ H#] 2} methylpolysi-
loxaneo] MTCSell A= 334 F22] methylpolysiloxanee] &A= 2 18] o] w trimethylpolysiloxane-&
THFY} CCl, S 7}8¢]u} dimethylpolysiloxane 22 HA| methylpolysiloxane2 1%, methylpolysiloxane-
2. 80)g]c} 784l trimethylpolysiloxane ¢} B213-2 oF 13000012 7+ Zejmj o) §3 & oF 150C, ¥l
ok 4000 F-A 3 WA YA polysiloxaneo] FAE-E Uil

Abstract—The structure and characteristics of the silylates prepared from industrial water glass were stu-
died. The structures of the silylates were apparently showed differences by the silylating agents: linear tri-
methylpolysiloxane was produced from trimethylchlorosilane, two-dimensional dimethylpolysiloxane from di-
methyldilchlorosilane, two-dimensional H-methylpolysiloxane from dichloromethylsilane, and finally three-di-
mensional methylpolysiloxane from methyltrichlorosilane. Trimethylpolysiloxane was soluble in tetrahy-
drofurane or tetrachlorocarbon, but dimethylpolysiloxane and H-methylpolysiloxane slightly soluble in these
solvents, and methylpolysiloxane was not soluble. Each polymer, white amorphous granule has about 13,000
molecular weight, about melting point 150C, and about 400C decomposition temperature.
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Fig. 1. Infrared spectra of (A): Silica gel from water glass,

(B): Silylate from TMCS and silicic acid at 67°C

for 10 hr(molar ratio of TMCS to SiO,=1:1).
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Fig. 2. H-NMR spectra of silylate prepared from TMCS
and silicic acid at 67°C for 10 hr(molar ratio of
TMCS to SiO,=1:1).
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Fig. 3. Infrared spectra of silylate prepared from TMCS

and silicic acid at 67°C for 10 hr[molar ratio of
TMCS to SiO;=1:1(C), 1:3(D), 1: 5(E)].
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Fig. 4. Infrared spectra of silylate prepared from TMCS
and silicic acid at 67°C for 30 min(F), 10 hr(G),
and 80 hr(H)(molar ratio of TMCS to SiO,=1:

1.
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Fig. 5. Infrared spectra of silylate prepared from DMDCS
and silicic acid at 67°C for 30 min(T), and 20 hr(J)
(molar ratio of DMDCS/SiO,=1:1).

Si(CHa)s712 A @ty Y2hgr). F whgA|7ke] 3
NEFE, LT}l 2 E5E, whs BH)) S
£ Jo] nich Z718HA = F4 "wdzle] -Si(CHy),
T 1dlA 47422 Z7}3k= trimethylpolysiloxane ]
Aoz A

oH OSl(Uh): 0Si(CHs)s OH
l | |
St 1 1(CHa)s
I I | |
] + CISi(CHh)—> 0 o} ) —(1)
| |
L Lot 1-0-4-51(CHa)s
l I el i
OH 0Si(CHs)s OH OK
& <10)

4-1-2. DMDCS®] Silylate

DMDCS & Al2lshA2 AMe3e we] Auses o
obu7] ¢J8| 2% silicic acid®} DMDCS#¢] u¢-%
HE 1: 1, 98417} 308, HE2 % 20C2 & A(De
67CE AY3} & () gAY silicic acid silica
gelZ g Z(A)ol wlmsle] Fig 59 e} wisich

Fig. 5914 ®%0] (A)+ -OHY Y& F)=7} 3400
cm o)A Si-0-Si¢] 7}g AH EF o] 1090 cm ol A
el wh silica gele] 71225 vehl F3 (Do}
(D= silica gele] #A2]ol] -CH,] Al&31%<] 2950 cm ™
o] 4 Si-CH;2] ZAgto] 885 cm o4 C-H ZH3}e] 1250
cm o A b R @ polysiloxane?] FHTFZ2E
Hehe silylates] S FAHE 5 ok

ae]a oj7]e| A A€ dimethylpolysiloxane-& THF
v o2 BAle Jdgelgich ol 4 F LA
2491 712 THFe| %%9 silicic acidell DMDCS#]
1] #5717} vkg-ste] <12, {13), {14, {1573}
S F2RE FAse tEARA 2Hgste] At

e - e
o o



FUE EREE ol 4% EEAEAY ¥4 281
Table 1. Analysis of silicon dioxide in the silylates
Silanes Silane : Silicic acid Reaction Reaction Analysis of silylate
(molar ratio) temperature(TC) time(hr) SiO; Weight loss
Trimethylchloro- 1:1 20 05 78.8 20.2
silane 20 789 21.1
120 0.5 76.8 23.2
20 72.8 272
5:1 20 0.5 75.8 24.2
20 75.6 244
120 0.5 72.5 275
20 713 28.7
Dimethyldichloro- 1:1 20 0.5 85.7 14.3
silane 20 84.3 15.7
120 0.5 84.8 15.2
20 786 214
5:1 20 0.5 76.7 333
20 53.2 46.8
120 0.5 49.8 50.2
20 435 56.5
Dichloromethyl- 1:1 20 0.5 96.1 39
silane 20 92.0 8.0
120 0.5 95.3 4.7
20 832 16.8
5:1 20 0.5 978 4.2
20 94.6 54
120 0.5 91.3 8.7
20 82.7 17.3
Methyltrichloro- 1:1 20 0.5 78.8 21.2
silane 20 77.7 22.3
120 0.5 76.2 28.8
20 70.0 30.0
5:1 20 0.5 82.8 17.2
20 80.9 19.1
120 0.5 63.3 36.7
20 59.8 40.2
o- -0
F22 polysiloxane®] 7x% HAsT ke AL N ok
D]% Q’é_li’] i}q . (IJ + 4;1—CH3 > (I)\O>Sl/qh +
222] 5 Table 12} SiOz#4 ol 4] TMCS& AZ $A| 2 | | | 07 “ows
A}4-% silylate X.o} DMDCSS Al Y 544 2. AH4-3F sily- - ™ -
lateol| 4 SiOAd o] 75%l4] 85%E ZFr}she A 0" 0
] . . 3 an Qa2
Holx =t 22 3x4 J A polysiloxaned] F+2E
Am 9e Aol B% BAsh] wAch o) of = 1 T
43H= DCMSel U2k (13)3 o] AFHE 24 - A
e ASE deu AY 149 4 (159 24 0 . J; CHs L .
ARAR 24 B3] AR AN B ol —0—51—0 I CHs ,
(—)A =7} EAsHe 2HZ Qsted <15)¢) Fhm Aol Lhan  —odiodiotio

B AE]= Ao 7 A=),
FAEE g A CIHa [IJ_ éuz |
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Fig. 6. Infrared spectra of silylate prepared from DCMS
and silicic acid at 67°C for 30 min(K) and 20 hr(L)
(molar ratio of DCMS/SiO;=1:1).
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Fig. 7. Infrared spectra of silylates prepared from MTCS
and silicic acid at 67°C for 10 hr: volume ratio of
THF¥/silicic acid=2 : 1(M), molar ratio of MTCS/si-
licic acid=1 : 2(N).
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Fig. 8. Thermogram of the siloxanes from silicic acid and
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Fig. 9. X-ray diffraction pattern of silylates from methyl-
trichlorosilane and silicic acid.
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Fig. 10. Gel permeation chromatograms of polysiloxane
from silicic acid and TMCS at 67°C for 30 min.
(molar ratio of TMCS to SiO,=1:1)
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THF : tetrahydrofuran

TMCS : trimethylchlorosilane
DMDSC : dimethyldichlorosilane
DCMS : dichloromethylsilane
MTCS : methyltrichlorosilane
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