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215065

This research is concerned with study preparing polyurethane elastomer from
natural materials and plastic wastes for the applications of metallic coatings and
adhesives for wood products. The polyurethane elastomer was prepared by the reaction
between polyol/polyacid; hydroxyl group and carboxylic acid group of hydroxyl liquid
natural rubber (HLNR), hydroxyl terminated polyethylene terephthalate (HTPET),
carboxylic acid terminated polyethylene terephthalate (CTPET), and polyol pack B in a
two-pack polyurethane topcoat (polyol B) and isocyanate; isocyanate pack A in a two-
pack polyurethane topcoat (PU paint commercial (A)) and 40% 4,4-diphenylmethane
diisocyanate, 60% polymethylene polyphenyl polyisocyanate (Millionate MR-200
(commercial MDI)).

The chemical structure of the reactants and products of the polyurethane
elastomer coatings was investigated by FT-IR and ATR-IR spectroscopy. The ratio of
polyol/polyacid and PU paint commercial (A) and the modified liquid natural rubber with
different amount of hydroxyl groups'were studied base on the industrial standard for
automobile coating. It was found that the suitable ratio of polyol/polyacid and PU paint
commercial (A) is 2 and 7.5 by weight, respectively. In addition, the coating with HLNR
with 50% of hydroxyl group and modified PET from glycolysis reaction with trimethylol

propane (P-T) shows a good mechanical property. The suitable ratio of P-T, HLNR50



243065
and PU paint commercial (A) is 1, 1, and 0.75 by weight, respectively. This coating is
passed the test of adhesion and bending base on passing the industrial standard for
automobile coating.

The type and the ratio of polyol/polyacid and commercial isocyanate (MDI) and
the hydroxyl liquid natural rubber with different amount of hydroxyl group were also
studied. It was found that the coating from modified PET; HTPET and CTPET, modified
liquid natural rubber with 35% hydroxyl and MDI show a good mechanical property base
on passing the industrial standard for automobile coating. The optimum ratio of HTPET /
CTPET: HLNR 30: MDI is 0.25: 1: 0.75 by weight.

Meanwhile, _the type and ratio of the modified PET and hydroxyl liquid natural
rubber, chemicals resistance and green strength of polyurethane elastomer adhesive
were studied by the shear strength. It was found that the modified PET; HTPET and
CTPET, could be prepared three best types of adhesives with high shear strength
resistance. The modified PET was prepared from HTPET resulting from glycolysis
reaction between PET water bottles and mixtures of ethylene glycol and trimethylol
propane (P-ET), and CTPET resulting from ring opening reaction between HTPET and
maleic anhydride (P-ET-MA and P-T-MA). Then, these modified PETs were reacted with
modified liquid natural rubber with 50% of hydroxyl groups and MDI to form the
adhesives. The optimum ratio of P-ET, P-ET-MA or P-T-MA : HLNR 50 : MDI is equal to
0.35 to 0.45 : 0.55 to 0.65 : 0.75 molar with the optimum shear strength resistance of 11-
13 MPa. For the study of chemicals resistance, it was found adhesive with a P-T-MA
showed good resistance to cold water, hot water, acids and alkali. Furthermore, the
adhesive properties (green strength) were showed that the P-ET could be adhesive to

the wood faster than P-ET-MA and P-T-MA.
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woRgTMuaa1alamas (P-ET-MA : HLNR 50 : MDI §msda1 0.45 :
0.:55: 0.75 Imaﬁquﬁn) ..........................................................

IR spectra 184 (a) INAAALLS (P-ET-PA) (b) 81985sN I AWMas AT
(HLNR) ﬁﬂaﬁmmugimmn% 50% (c) lelalaenium (MDI) (d)
weaRgInuaanalawmes (P-ET-PA : HLNR 50 : MDI §ms1da1 0.25 ;
0.75:0.75 Immﬁqwﬂ'n) ..........................................................

IR spectra 184 (a) WAAAWUS (P-T-PA) (b) 8485SNTNRLAAAALLT
(HLNR) ﬁﬁﬂ?‘mmmgﬂaﬁmnﬁa 35% (c) lelalaenium (MDI) (d)
WARETNUBAIATANDT (P-T-PA : HLNR 35 : MDI 8R9169u 0.25 :

0.75: 0.75 Taeinwmiln)
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ANWIED (AB)

P-T-PA = PET-TMP-PA
P-T-MA = PET-TMP-MA
P-T-AA = PET-TMP-AA
P-ET-PA = PET-EG-TMP-PA
P-ET-MA = PET-EG-TMP-MA
P-ET-AA = PET-EG-TMP-AA
P-P-PA = PET-PG-PA
P-P-MA =¢  PET-PG-MA
P-P-AA - PET-PG-AA

kg = nlaniu

mm’ = AT NNARNAT
cm = \TURNAT

ppm = Part Per Million
MPa = wnzihaana
NaOH = Tnpaulaasanlasn
H,SO, = n3nganeTn

kN _ Alatiasu

NH,OH — uanTutlaulansanlas
mi = AR

M., = dwiniu Laqam‘é’iﬂ'imﬂﬂmuuﬁm
PU = weoRginu

OH = lamsanda
(-COOH) = ANFLANTAN
(-NCO) = Talalaanum





