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Polycarbonate diol (PCD), isophorone diisocyanate (IPDI)2} dimethylol propionic acid (DMPAYE E-&E4 = 3lo]
T4 E2] 9@l eh(waterborne polyurethane dispersion, WPUD)S 343191tk WPUDe®Y| o} =2 ©EFAIQ1 methyl
methacrylate (MMA)E 71810 424t ok Z2]-9-g|ek(waterborne acrylic polyurethane dispersion, AUD)S #73
333tk o] AUDS} Eof] #AFE] o] )= multi-walled carbon nanotube (MWCNT)S &3slo] AEA] T8 fNS 7|
Z3+ ¥ polycarbonate A|E $lof] =X3te] 78] RuRS FASISITE AUD 52 MMAS] 371eke] S7iE4s 318
EHre] QA% UmkrA 9 oS BYERlou Y] AEEE Fhaskglth vhdel A 9 &9 £
MWCNTS] 71go] S7hde= 515 =oe] b4, Uiy o viokidS g glon A7) i S7kst

At

Abstract — Waterborne polyurethane dispersion (WPUD) was synthesized from polycarbonate diol (PCD), isophor-
one diisocyanate (IPDI) and dimethylol propionic acid (DMPA) as starting materials. Then, waterborne acrylic polyure-
thane dispersion (AUD) was synthesized by reacting the WPUD with an acrylate monomer, methyl methacrylate
(MMA). Subsequently, the AUD was mixed with multi-walled carbon nanotube (MWCNT) to yield a conductive coat-
ing solution, and the mixture was coated on the polycarbonate substrate. With increasing the amount of MMA in the
AUD, the pencil hardness, abrasion resistance and chemical resistance of the coating films were improved, but the elec-
trical conductivity of the coating films was decreased. On the other hand, the pencil hardness, abrasion resistance and
chemical resistance of coating films were decreased, but the electrical conductivity was enhanced with increasing the
amount of MWCNT in the conductive coating solutions.

Key words: Waterborne Acrylic Polyurethane Dispersion, Methyl Methacrylate, Multi-walled Carbon Nanotube, Surface
Resistance, Conductive Coating Solutions
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Fig. 1. Overall reaction scheme to prepare waterborne acrylic poly-
urethane dispersions.
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Table 1. Recipe for the preparation of waterborne acrylic polyurethane dispersions

Sample code Soft segment Hard segment Catalyst Neutralizer
PCD mol IPDI mol DMPA mol 1.4-BDmol MMA mol DBTL mol TEA mol DDI Water g
WPUD 0
AUDI1 0.021
AUD2 0.03 0.0585 0.019 0.014 0.042 0.000045 0.019 80
AUD3 0.063
AUD4 0.084
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Table 2. Properties of coating films prepared by blending MWCNT with different types of AUD in Table 1

Sample code  Type of AUD in Table 1 The amount of AUD (g) The amount of MWCNT(g) Coating thickness (um) Pencil hardness ~ Adhesion

WC1 2 10 2B 5B
weC2 4 11 2B 5B
WPUD 10
WC3 6 12 2B 5B
WwC4 8 13 3B 5B
AlC1 2 11 HB 5B
Al1C2 4 10 B 5B
AUDI 10
Al1C3 6 11 B 5B
AlC4 8 13 B 5B
A2C1 2 11 F 5B
A2C2 4 12 F 5B
AUD2 10
A2C3 6 11 HB 5B
A2C4 8 10 B 5B
A3C1 2 12 H 5B
A3C2 4 11 F 5B
AUD3 10
A3C3 6 10 F 5B
A3C4 8 11 F 5B
A4Cl1 2 13 F 5B
A4C2 4 13 F 5B
AUD4 10
A4C3 6 12 HB 5B
A4C4 8 13 HB 5B
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Fig. 2. FT-IR spectra of NCO terminated polyurethanes obtained after reacting with different reaction times. a) 1 hr, b) 2 hr, ¢) 3 hr, d) water-

borne polyurethane dispersion after chain extension.
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Fig. 3. Particle size distributions of waterborne acrylic polyure-
thane dispersions prepared with different amounts of MMA
in Table 1.
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Fig. 4. Solid content of waterborne acrylic polyurethane dispersions
prepared with different amounts of MMA.
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Fig. 5. Transmittance loss% of coating films in Table 1 after Taber
abrasion test with a load of 500 g.
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of 500 g.
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Fig. 7. Surface resistances of coating films prepared with different
amounts of MMA in Table 2.
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Fig. 8. Surface resistances of coating films prepared with different
amounts of MWCNT in Table 2.
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Table 32 Table 2°5] WPUDY AUDI, AUD2, AUD3, AUD4
A& 10 g¥oll MWCNT 4 ¢S 3718to] Alzd 78 TEke U
oHHdE s Aol I8 =] UoRE/d-S rubbing tester
£ ARESste] A Sl weke T ojehe-S T% Sute] = &
9 ool BiAZ wi7bx] 8] 1 A8 i Sl E ST
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Table 3. Chemical resistance of coating films prepared with different
amounts of MMA

The number of revolution

Sample code Methanol Ethanol
WC2 240 511
Al1C2 379 623
A2C2 548 771
A3C2 645 895
A4C2 652 917

Table 4. Chemical resistance of coating films prepared with different
amounts of MWCNT

The number of revolution

Sample code Methanol Ethanol
A3CI 645 895
A3C2 573 757
A3C3 422 584
A3C4 396 433
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