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Abstract : The significance of thermoplastic polyolefin polypropylene (PP) lies in its potential to replace polyvinyl chloride
(PVC), the most widely used material for automobile interiors (door trim, dash board), which discharges harmful compounds in
certain conditions. Another benefit of PP (0.855 amorphous - 0.946 crystalline g/cm’) is its low density compared to that of PVC
(1.1-1.45 g/cmS), which reduces vehicle weight. Market demand for eco-friendly water-based adhesive/coating material is rising
significantly as a substitute for solvent-based adhesive/coating material which emits VOC and causes harmful working conditions.
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Under such context, in this study, a series of eco-friendly waterborne polyurethane-urea primer (a paint product that allows
finishing paint to adhere much better than if it were used alone) for hydrophobic PP were prepared from different mix of DMPA
content, NCO/OH molar ratio, various wt% of silicone diol and various soft segment content, among which DMPA of 21 mole %,
NCO/OH molar ratio of 1.2, modified silicone diol of 5 wt% and soft segment content of 73 wt% led to good adhesion strength.
Additionally, the incorporation of optimum content of additives (0.5 wt% dispersing agent, 0.5 wt% levelling agent, 1.5 wt%
antifoaming agent, 3.0 wt% matting agent) into the optimum waterborne polyurethane-urea also enabled good stability, levelling,

antifoaming and non-glossy.
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Figure 1. The structure of modified silicone diol.
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Table 1. Sample designation, composition of waterborne polyurethane-ureas and adhesive strength
Sample Composition (molar ratio) DMPA content | Soft segment | Silicon diol Adhesive
designation | [PDI | Polyol | DMPA | TEA | EDA |Silicone diol (mol%) content (wt%) | content (wt%)| strength (kgg/cm)
WBPU-D-18 | 1.0 | 0.358 | 0.360 | 0.360 |0.227 0.055 18 73 5 2.78
WBPU-D-21 1.0 | 0.358 | 0.420 | 0.420 | 0.167 0.055 21 73 5 3.22
WBPU-D-24 | 1.0 | 0.358 | 0.480 | 0.480 |0.107 0.055 24 73 5 3.29
WBPU-D-27 | 1.0 | 0.358 | 0.540 | 0.540 |0.047 0.055 27 73 5 3.28
WBPU-SS-64 | 1.0 | 0.233 | 0.420 | 0.420 | 0.304 0.055 21 64 5 3.32
WBPU-SS-73 | 1.0 | 0.358 | 0.420 | 0.420 |0.166 0.055 21 73 5 3.22
WBPU-SS-79 | 1.0 | 0.503 | 0.420 | 0.420 |0.007 0.055 21 79 5 3.16
WBPU-SD-0 | 1.0 | 0.413 | 0.445 | 0.445 | 0.203 0 21 73 0 2.84
WBPU-SD-3 | 1.0 | 0.380 | 0.420 | 0.420 |0.177 0.033 21 73 3 3.09
WBPU-SD-5 | 1.0 | 0.358 | 0.420 | 0.420 | 0.166 0.055 21 73 5 3.22
WBPU-SD-7 | 1.0 | 0.335 | 0.420 | 0.420 | 0.156 0.078 21 73 7 3.20
WBPU-R-1.0 | 1.0 | 0.358 | 0.420 | 0.420 |0.166 0.055 21 73 5 3.22
WBPU-R-1.1 | 1.1 | 0.358 | 0.420 | 0.420 |0.166 0.055 21 73 5 3.37
WBPU-R-1.2 | 1.2 | 0.358 | 0.420 | 0.420 |0.166 0.055 21 73 5 3.55
WBPU-R-1.3 | 1.3 | 0.358 | 0.420 | 0.420 |0.166 0.055 21 73 5 3.58
WBPU-R-14 | 14 | 0.358 | 0.420 | 0.420 |0.166 0.055 21 73 5 3.54
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Figure 3. (A) Infrared spectra of samples (a) WBPU-SD-0, (b) WBPU-SD-3, (¢) WBPU-SD-5 and (d) WBPU-SD-7, and (B) EDS spectra of

sample WBPU-R-1.3.
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Figure 4. Effect of DMPA content on the adhesive strength of water-
borne polyurethane-urea.
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Figure 7. Effect of NCO/OH ratio on the adhesive strength of water-
borne polyurethane-urea.



e AN
t Ao 5o

36 BotHlel e Zyel B8

OEW 47 9] ‘:Vé- o 9 AHS FY3

B2y Z2g9YE =X S % =]

T A AZMAE Hretgnh E8] Ax A o A9 B
aF

el gl= oliteiataol
_g_.:

B It AEO HEsh= - AES Ll
A oA droh ®=3 pitah S A9 Sl
QAEo] Bo Solgli Ao] ofuet Bol HAbeo] 44
of Q7] wiZell A7IF Byt Aloll= dAH "L}Zé*é:% %33l
A 7Fs/dol A71A "k B3 H7HAIS] A5 A= Akl
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Additives(wt%)
Sample | Dispersing | Levelling | Antifoaming| Matting | Remark
agent agent agent agent
P-1 0 0.5 1.5 3.0 Unstable
P-2 0.5 0.5 1.5 3.0 Stable
P-3 0.7 0.5 1.5 3.0 Stable
P-4 0.9 0.5 1.5 3.0 Stable
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P-12 0.5 0.5 1.5 3.0 | Foamless
P-13 0.5 0.5 2.0 3.0 | Foamless
P-14 0.5 0.5 3.0 3.0 | Foamless
P-15 0.5 0.5 1.5 1.0 Glossy
P-16 0.5 0.5 1.5 2.0 Glossy
P-17 0.5 0.5 1.5 3.0 |Nonglossy
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Table 3. Optimum composition and adhesive strength of primer (WBPU/Additives)

Optimum

Composition )
WBPU (wt%) Additives (wt%) Adhesive strength
(kgi/cm)
WBPU-R-1.2 Dispersing agent Levelling agent Antifoaming agent Matting agent
94.5 0.5 0.5 1.5 3.0 3.55
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