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Abstract

A new polyurethane (PU) latex system based on hydroxyl telechelic natural rubber (HTNR)
was successfully synthesized by prepolymer mixing technique and using 2,2 bis (hydroxymethyl)
propionic acid (DMPA) as internal emulsifier. After neutralization with triethylamine (TEA), the
anionomer prepolymer was dispersed in water, followed by a chain-extension reaction with
diethanolamine (DEOA). The effect of DMPA contents and molecular weight of HTNR on latex
properties were studied. They were observed that an increase in the DMPA. contents led to higher
viscos)ity and more storage stability of PU latex. On the contrary, pH, the particle size and surface
tension of PU latex were decreased. In addition, an increase in the molecular weight of HTNR led to
higher viscosity of PU latex, but particle size was decreased. Both surface tension and pH value had
no difference.

The effect of solid contents of PU latex on the properties of coated natural rubber latex films
was also studied. The results revealed that the solid content of PU latex from 1% to 5% showed the
same level of properties between PU coated natural latex films and uncoated natural latex films such
as 300% modulus, tensile strength, and ageing properties. ﬁowéver, elongation at break and friction
coefficient were decréased. The comparison between polyether polyol and HTNR based- PU coated
NLF on their properties at 1% solid content was studied. It was found that 300% modulus, tensile
strength elongation at break, friction coefficient and ageing properties were not clearly different.

However, their properties were remained in the same level of ageing of uncoated film.
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HTNR + DMPA +MEK (20 ml)
P- MDI l 3h 60°C
Isocyanate Terminated Prepolymer
l TEA 3 min
Water 5 min

DEOA 10 min
MEK «— l

Polyurethane latex
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717 3 Tuseulumswsentienswefysiny (Dieterich, 1981 uag A5u10, 2004)
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Reagents Weight (g)

1 2 3 4 - 5
(DMPA 0.4) (DMPAO0.5) (DMPA0.4) (DMPAO0.5) (DMPA 0.5)

HTNR (1500) 9.94 9.77 - - -

HTNR (2000) - - 10.85 10.70 -

Polyether - - - - 14.51
DMPA 4.24 4.33 0.29 0.36 0.39
P-MDI 4.24 433 341 3.57 4.60
TEA 0.28 0.35 0.23 0.28 10.31
Diethanolamine 0.47 0.46 0.38 0.38 0.50
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Epoxidation reaction of natural rubber Mn (NMR) of"
[H,0,]:[C=C] Reac;cion time (h) - Epoxide contents (%)(a) HTNR (g mole_l)
0.30 - .4 6 1,500
0.30 2 4 2,000

(@) E (%) =(1,,)/(I,+1,,) x 100 (Phinyocheep et al., 2005; Saetung et al., 2010)
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owonlod 2 s2av 14uA 4% uaz 6% mudiy “Vi'Efﬁi)’lﬂ‘lijuﬁ’m’lﬁ”lﬂﬁﬁ?&l'lﬁllﬂiﬂlﬂﬂﬂﬂ@ﬂaﬂ
azdaadatouelslelase auddy (Saetung ef al, 2010) ¥1lH1dnoA00anININIBTTNINATE
Snvaizimal Aimdesla '

mstudulnsaadiaveaneaoendi1a (Hydroxyl telechelic natural rubber: HTNR) #4'ld970

miﬁmﬁﬁ?m"lﬂm"la@ﬁmmmg:ﬂmﬂm{uaﬁa (Carbonyl telechelic natural rubber: CTNR )

i
sl o 1

naraelugli 5 wunlidunisues CH,CHOH sgiidumnuavedTisasoui 1.20 ppm. ldunis

YOS-CH,, . ogfidmniisvedlisasoun 1.67 ppm. Udwwnuaves -CH, . o8N A uniisved

3isoprenic

T1)s@sauN 2.04 ppm. U wHUIVBY CH,OH ogid 1Mo TsaToUN 3.65 ppm. UAMNUIUDS

isoprenic

CHOH ogfidumisvelysnsoufi3.80 ppm. unzfidumisves =CH, 1renc ogfidumisve
T1l5A5017 5.1 ppm (Kebir et al,, 2005; Sactung et al., 2010) ¥BAVINT IAs A IIveINEAEEARIN
andernsotudunyilaidudremaiasursusamilalasaladl Aldwaaeandestunanin
NMR na1fematanganueninauniialuag 3400 cm” Saucasionyleasonda (OH) uag
Usnganuennaulugie 1640 — 1680 @ uaasdanydadiu (€=C) waziinnueaduludas
2850 — 2960 . udAsdengdamu (C-H) émﬁmﬁﬂmaa%ﬁamaa"laimw?uﬁtﬂuﬁ'Lhaci?w
(Repeating unit) luenasss wwﬁﬁqgﬂﬁ 6 (Kébir et al., 2005; Saetung et al., 2010)

fmsy msﬁwmmf}lmﬁﬂhmfgmm HTNR @13150f142819100105 18914308909 Kébir
et al., 2005 LAY Saetung e al., 2010 wudnfmﬁﬂimaqamm HTNR (314 1500 g mol™ 1A 2000 g

- o o & o A gl a a 1
mol” (310 ENR 6% 10z 4% aud1av) FaldiunefosnlumsiaTeuhewedgiimuaely

HTNR

717 5 '"H-NMR %83 HTNR
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Viscosity (cPs) 29.8 0.44
Surface tension (dyne cm_l) 36.5 0

Particle size (LLm) 0.390 0.11
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