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Z8: Isocyanatopropyltrimethoxysilane¥} 3% Wtol] hydroxyl”1S 7K™ A4e] 5000, 10000, 2 2000091
polydimethylsiloxane (PDMS) 2 ©]&3}¢] Al 7}4] isocyanatopropyldimethoxysilylpolysiloxane IDMSi—PDMS)
S A8 & F Ddo| hydroxylZ1E 7 Z2l9des} W-8AIA PDMS %4 polyurethane hybrid elastomer
(PSMPH) & A1Z513t) PDMS WA polyurethane hybrid sealanti= PSMPHE base S7AI= slal 937101 714A, 7H
A, 771 F8A, 2 SA|, ThA|, A5A 9 SllE TRk v, A, AR shlA] Hukedste] Axsiick
PSMPH hybrid sealant:= PHMS 5=4] Wel] &Al6R= methoxy 719} 71527402 hydroxyl”?] = th] 9] 483}
Z—A kgl &3l 7zt vk 14=5000%1 PDMSE x3sh= PSMPHE 2P Hisks 9 7t A 40.283%
20.14 kg9 35S B3O, 55 M,=20000%1 PDMSE ¥881= PSMPH AHEY o) 5.7%2 714 A &=
sk 150 ASARE 8 ¥ o S SR, 1B UgEE] 50l £ Aves Bl FIth

Abstract: Three isocyanatopropyldimethoxysilylpolydimethylsiloxanes IDMSi—PDMS) were synthesised
from the reaction of isocyanatopropyltrimethoxysilane with monohydroxyl group termainated PDMS
having different molecular weight (14=5000, 10000, and 20000). Then PDMS modified polyurethane hybrid
elastomer (PSMPH) were prepared from the reaction of IDMSi—PDMS with a,w—hydroxyl group terminated
polyurethane. PSMPH sealant was prepared by compounding PSMPH elastomer with additives such as
plasticizer, adhesion promoter, crosslinking agent, vicosity increasing agent, inorganic filler, and catalyst
at room temperature under nitrogen atmosphere. The methoxy group in the PSMPH sealant should be
crosslinked with the hydroxyl group in the building stone or moisture by typical sol—gel reaction. The
adhesive strength of the sealant having PDMS of 14,=5000 showed 40.28 kg of maxium load and 20.14 kg
of break load. The shrinkage rate of the sealant having PDMS of A4=20000 was 5.7% as the best result.
Also, their skin over time, slump, oil content after 8 days under oil soaked paper and alkaline
resistance characteristics show good results.

Keywords: isocyanatopropyltrimethoxysilane, isocyanatopropyldimethoxysilylpolydimethylsiloxane, poly —
dimethylsiloxane modified polyurethane hybrid, adhesive strength.

M B ot} oF Foll EAFE B A 9 71AIE] SAdo) FHekell=

S 7L 9l oledt BEE nekelr] Slsle] Al a71s A

AF ARRlel Qlo] [ 5 Alolell sl W W 71WE o) Bojd - ] B4 slolnals 1A} i3] sfpe] tisk 9

FofehE Al ol ARSIl Sl ERle el ARIEE AR, ) go] Hu Q! Sa, exd 1% 415l Qlo) WIe) mEss)

AV, =, kR oo e S TPAL QAL B AR o] inteligent 3t 7% Eel) digk o] Ao meh 7122 1 - 9]

Sz EEE, HOlRAORRIE, ARE 1A So] dRde) el wh  Ago] vlal] AAA o 7T Adshar L A|2e 17)15A0] Fo

oh ekt S v Slo] thsAl AR < Sler A 1% i1 AR Aol dieh Fesdo] Y Siela gk A1
Ea] O ] Sk =9 Al =

TTo whom correspondence should be addressed. O]q—' :EbE]T%ﬂ%ﬂ] )\EE‘j—E‘Q} ?‘537/1] Zj—‘ © AE%E‘E -L }\}%—%b] iﬂ—

E—mail: kdoowh@dankook.ac.kr

488

331 gl Aele) s qecidel 491, viekd, vk, B



Polydimethylsiloxnae 4 Polyurethane Hybrid Sealant®] A%} 1 &4 489

g, UgAPd, o, Ui 2l o=} zlelde] tigk uisdo] $4=35t
RS 7 Qlo], EReEEE WA ARE Hol o8]
Sk Yilgor” 2 Muller® 5-& oF wdol] oh) w77} B91E a0 —bis
(aminoprpyl) polydimethylsiloxane @} @gtof] o] AAloplo]|E7|E
Zb= Eele-det g E ot A A v E9e
gk Alzsla 7 HF 549 ®udh v ok E3 Yilgor 52
a,—bis (aminopropyl) polydimethylsiloxane®} MDI %! ¥z
HEPIZE2ATE2BTDA) S T3AIA siloxane—urea %=
siloxane—imide 35352 A1 B A AEE $-83 A Aap}
HEo] 901 Chend® PDMSE Ze]¢-eleh FAK: Ulel] 2,2—
bis (hydroxymethyl) propionic acid2} 7] =611 PDMS WA 2
et SIS AlFskar 1 544 Hardh uk Qlek 2 A}
90 polyorganosiloxane ¥4 Za]$elet hybridE #Alzske] 2
GAE §-83 A HE Hasiglth 18y 0152 polyorgano—
siloxane ¥} Z2}9-dElo] o} Ao = | BIAIE AR83homH] 4
HEL] 4lg0] Holz] Algel Alde] = girt whapa] 2 dellA
= TDIS} PPGE Sl EAlskelx] WhEAIA oF Edel] hydroxyl’ &
Zh= Eal e ZgjEEHE AFskar 93719 isocyanatometh—
oxysilyl”7 & ZE= polydimethylsiloxane PDMS) & gt Hkg-0=
&F ddel] £lslo] UlgAd 2l AgEo] - PDMS ¥4 polyurethane
hybrid elastomer& AZ3ISIT) 01719 26 7] o284, 7kA,
5§71 A, 7hA|, HE S|, S0 52 718 the Hukedsie] A

e Azsh 1 59S Ssln:

4

Al2E. Polydimethylsiloxane ¥4 Z2]-¢-2lt hybrid elastomer
E A|ZsR=t] AREEE= 2,4—toluene diisocyanate (TDI), T—12
(dibuthyltin dilaurate) = Tkoyo Kaseirl] 13 A2k IthE AR
sI9i o, Zg|x 2= Z(PPG, M,=1000)<2 KPX Az Al
AFEE 80 C, 0.1 mmHgslell] 7|37} 717 gk wi7h+] 11x=810
AREBISIEE Z18]31 isocyanatopropyldimethoxysilylpolydimethyl—
polysiloxane (IDMSi—PDMS) < isocyanatopropyltrimethoxy —
silane® =824 (M4, ©] 5000, 10000 2 2000091 ot & it
ol hydroxyl7|& Z+= PDMSE 27} E59l8te] ARgsisich 0S—
1000 (methyltris (2—butanone oxime) silane) < Honey well AF2]
AE-S, KBM—603 (NV-ethyl—3—aminopropyltrimethoxysilane)
2 MomentiveAle] AIES, KF—96(DOP, dioctylphthalate) &
Adrich ] #3%-&, MT—10(fumed silica) & DokuyamarF] A&
<, CaCOs= tPEALE] AReg ZIHlE ARE3IGLOm] TRE Glli= AloRE-
< sl AFAR AR O 78 S5l ARSIk

PDMS 4 Polyurethane Hybrid Elastomer(PSMPH)2| H|
. oF ool alkoxy’]E Zb= PDMS WA polyurethane
hybridts Kang®] @0 xsle] Azsigick olg€d TDIs}
PPGE 1:2% B|Z F3lal 015 T—12 Zvjl A 31 80 CTolA 24
bR NEAIA &F Bl hydroxylZ 15 28 2] 9-dlst ZejEe
WE AZElek o37]e] IDMSi-PDMS S 57} kgAIA Eu)f-eet
<] o wtel] PDMS7F %€ PSMPH hybridE @31 o] Wh&- 4%
=100 C, axlF3spellA] 78k S57sto] mNkeES AAste] Al

SIAHETEE  95%).

PSMPH Al EQ| H|ZX. PSMPH elastomerE base 4% s}
o] AHES Alxsks AXE 71414 wRP), 2gAlelA] 2 2eT
7} A4% 1 Lo Wkg7]ol PSMPH hybrid 5741, 7}e#lE KF—96,
FAAR CaCO3E 7Fslo] =204 500 rpm = 30 &<t
Al ISR o371ell 42t SXIAIRZ KBM—-603%}F 0l T-12,
7HAlE 0S—-1000, HEAE MT-10S Z7skar 475 9 A
3 3kl 30 B wRksle] AHE 2PES AF3I o ol
Alzsh=t] QlotA ZF RtEE2] v ES Table 1] VFERASITE

oM BEZEM o)A EPEAL Perkin Elmer Spectrum
GXZ o]83]9] AlZE KBr Aol X3 BE-S Aldsle] 400~
4000 cm™" HSlelM =4lsick

HEEN 55,

MaE: A28 KS F 49100 weh Z4sisick o84
Figure 14 YeRd nle} o] ZIES} 55 Alolol| AlRE F3ds)
3L o5 15U7E Aol W3t - 3l 100 Kgo 2 AHa=Es 5
sisick

HIZZ 58 HITI 5552 KS F 3204 wlet S431910.
™ 57 AAIE Figure 200 VERASITE v 57 9] "ol #
goR E5 el 7]} glold wizkA] Yol {Ele] el A=
2o 44 (mL)S 73t thy, ol AlEE SHsp] A7 %2 F
Al Zpo|2 F7g3le] TRl on FHEES Dol ARE 4 mm FAE
THATH T ] s B AL 1 EO s FElo® 84,
VmL) & F8l9ith 9% & Welal diijAlele kel 1597F
28k Tof| B& I8t - 22 WO R 15(mL) & TSItk AlE2
TEHES Thr 218 olgslolx T8k

Table 1. Formulation of PSMPH Sealant

Compounds Composition (phr)

Resin (PSMPH-A, B, O) 5~60
Plasticizer 30~40
Adhesion promoter 09~1.5
Inorganic filler 10~20
Catalyst 0.1~0.5
Crosslinking agent 5~8
Viscosity increasing agent 9~10

PSMPH—A : Hybrid resin containing PDMS with A4, 5000; PSMPH—-B :
hybrid resin containing PDMS with A4, 10000; PSMPH—A: hybrid resin
containing PDMS with A4, 20000.

Concrete block

Figure 1. Adhesion test of PSMPH sealant.
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Figure 2. Specific gravity and shrinkage rate test apparatus for
PSMPH sealant.
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Scheme 1. Synthesis of polydimethylsiloxane modified polyurethane
hybrid.

Transmittance(%)

(@)

4000 3500 3000 2500 2000 1500 1000 500
Wavenumber(cm™")

Figure 3. FTIR spectra of (a) IDMSi—PDMS; (b) PSMPH.
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Figure 4. Adhesion strength of PSMPH sealant (A: Sample—A, B:
Sample—B, C: Sample—C).

Table 2. Specific Gravity and Shrinkage Rate of PSMPH Hybrid
and PSMPH Sealant

Specific gravity ~ Shrinkage rate (%)

PSMPH hybrid—A 0.92 6.5
PSMPH hybrid—B 0.93 6.3
PSMPH hybrid—C 0.95 6.2
PSMPH sealant—A 1.44 6.0
PSMPH sealant—B 1.46 5.9
PSMPH sealant—C 1.47 5.7
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Table 3. Skin Over Time of PSMPH Hybrid and PSMPH Sealant

Skin over time (min)

A B C
PSMPH hybrid 250 280 310
PSMPH sealant 37 39 42

(@)

QOil content(mm)

Days
Figure 5. Oil content results of PSMPH hydrid (a); PSMPH sealant
(b) for sample A.
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Table 4. Alkaline Resistance Properties of PSMPH Hybrid and
PSMPH Sealant

Days

PSMPH hybrid—A
PSMPH hybrid—B
PSMPH hybrid—C
PSMPH sealant— A
PSMPH sealant—B
PSMPH sealant—C

(O : Adhesion X : Desorption.
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