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Abstract — Waterborne polyurethane dispersion (PUD) was synthesized by capping the NCO groups of polyurethane
prepolymers, prepared from isophorone diisocyanate, polycarbonate diol and dimethylol propionic acid, with aminopro-
pyl triethoxysilane (APS). Subsequently, silylated acrylic polyurethane dispersion was synthesized by reacting the PUD
with the mixture of acrylate monomers, 2-hydroxyethyl methacrylate and methyl methacrylate. The average particle size
of silylated acrylic polyurethane dispersion, measured by the dynamic light scattering method, was increased from 39.0
nm to 399.8 nm by increasing the addition amounts of APS. Also, the pencil hardness of coating films of silylated
acrylic polyurethane dispersion was enhanced from B grade to F grade with increasing APS content.

Key words: Pencil Hardness, 2-Hydroxyethyl Methacrylate, Methyl Methacrylate, Aminopropyl Triethoxysilane, Silylated
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Fig. 1. Apparatus for the synthesis of silylated acrylic polyurethane
dispersions.



Table 1. Recipe for the preparation of silylated acrylic polyurethane dispersions

Aminopropy!l Triethoxysilane?} o} W& o185t Silylated Acrylic Polyurethane Dispersion®] 1|3

641

Feed
Szgg: € " Soft segment Hard segment Catalyst Neutralizer
PCDmol IPDImol DMPA mol HEMAmol MMAmol APSmol KPSmol 1,4-BDmol DBTLmol TEA mol DDI Water g
SA0 0.0255 0.0585 0.0195 0.03384 0.03384 0 0.5 0.0135 0.000045 0.0195 90
SA1 0.0255 0.0585 0.0195 0.03384 0.03384 0.00386 0.5 0.01157  0.000045 0.0195 90
SA2 0.0255 0.0585 0.0195 0.03384 0.03384 0.00772 0.5 0.00964  0.000045 0.0195 90
SA3 0.0255 0.0585 0.0195 0.03384 0.03384 0.01159 0.5 0.007705  0.000045 0.0195 90
SA4 0.0255 0.0585 0.0195 0.03384 0.03384 0.01544 0.5 0.00578  0.000045 0.0195 90
SAS 0.0255 0.0585 0.0195 0.03384 0.03384 0.0193 0.5 0.00385 0.000045 0.0195 90
SA6 0.0255 0.0585 0.0195 0.03384 0.03384 0.02316 0.5 0.00192  0.000045 0.0195 90
N=C=0 ] _ B _
o 57 WS A7 % 577](CORE TECH., Korea)ell 24 %=
+ HO————OH + HO=CH,=C= CH,=-0OH B .
Polyol oon S8 AL 45° A7 71931, (1 kgys 7hete] 5~88] A
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<n, AHE3l =T, H-9H, F, HB, B-6B 59| Z4%2 Uehj= d9&
- I ———— " -
doon bty
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Fig. 2. Overall reaction scheme to prepare silylated acrylic polyure-
thane dispersions.
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Fig. 4. Particle size distributions of silylated acrylic polyurethane dispersions prepared with different amounts of APS.
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Fig. 8. Transmittance loss% of coating films of silylated acrylic
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Fig. 9. FE-SEM images of surfaces of coating films of silylated acrylic polyurethane dispersions prepared with different amounts of APS.
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Table 2. Pencil hardness and adhesion of coating films of silylated
acrylic polyurethane dispersions prepared with different
amounts of APS

Sample code Pencil Hardness Adhesion
SA-0 B 5B
SA-1 B 5B
SA-2 B 5B
SA-3 HB 5B
SA-4 HB 5B
SA-5 F 5B
SA-6 F 5B
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Table 3. Chemical resistance of coating films of silylated acrylic
polyurethane dispersions with different amounts of APS

The number of revolution(cycle)

Sample code

Methanol Ethanol
SA-0 327 451
SA-1 351 428
SA-2 433 511
SA-3 527 550
SA-4 577 641
SA-5 684 799
SA-6 721 861

S P & IH =) YokEA S 578k A7fo|t}. Rubbing
Testers AH-31] =4 809l Wghe7) oehe-S I8 Tulo] =
EF S 59 Euto] AA w7hA]e] AL G5 SI5E S
g3tel] ofsf 78 EHke] YokEAS S7dsISitt. APS7E H71EA]
22 SA-0 AT WIERS 3273, ollghE 45132 ke UjelEgS
ERSITE 18uk APS H7Fge] S7istel| wt yjelE/de] St
3lo] APS7} 0.02316 mole 71 SA-6 A|HE= WERS: 7213], ]
e 8613]9] gk YjokA/d-S VeIt

.48 E

IPDI®} PCD, DMPAS &4 2 ARE-3EY] NCO terminated
prepolymers #|Z3+ F, ©] prepolymerel]] ATAZHAQ] APSE
A7Vt £ Wetr]e] o] NCO 715 capping?l7] i 74k W
AFEAZIAIA silylated polyurethane dispersions $d I3 3+
% silylated polyurethane dispersion®ll o}F= & ©&FA] <l HEMA 2}
MMA &35 A% A7Istel 85 3831 silylated acrylic
polyurethane dispersiona &J 3131t} ©] W] silylated acrylic polyurethane
dispersion® ZH-E] A|FH & TEke] AFA - Fae yelrAd
9 oREd 5o Bl mIRle= APS H7MES Y Atk
e 2 AE85 45 T A



Aminopropyl TriethoxysilaneZ} o}=H WIS ©]83t Silylated Acrylic Polyurethane Dispersion®] Al 645

(1) Silylated acrylic polyurethane dispersion®] &4 A APSS] %
7ol S7Ftel mhet Ha §7o] STkt

(2) APS7} F71EA] ke gllo = Az T Fuke- 68.3%2)
FIE EA%E BHol ymkrAdo] £2] 9gtout, APSS] 7o)
S7 el wet a8 A%t ZhashEA UrkRAo] SUtEE
e & T USlHh

(3) Silylated acrylic polyurethane dispersions 7]A|Q! H-2] 7]
ol Exste] 79 Euhs At & I8 Teke] AdAEs} F
2E& S8t 78 e AdAEE APSY AUkl &
ZFEHA BAlA F= A =T

(4) Silylated acrylic polyurethane dispersion= 7]A|Q! F-2] 7]
ol Z=axste] I8 EEke] okEA S S5 A3 APS7E H7te
A o2 AR vIRkE 3273, olehE 4515] % Bk Yok g S o
BRI 12iut APS 7ol F71stel whet yiekE do] Soket
o APS7} 0.02316 mole 3718 AlF5i= wWlghE 7213], ofgk2- 861
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