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Abstract

Polyurethane emulsion was synthesized by the dispersion of prepolymer which have
hydrophilic groups in water. A prepolymer was prepared by mixing and stirring ponestef
polyol 2000, polyethylene glycol 1500, 1,4-butane diol, tartaric acid, and methyl ethyl ketone
in nitrogen bianket at 60 °C for 1.5-hours. After thar reducing the temperature o SOOC, toluene
diisocyanate was slowly added to the reaction mixture and stirred for 30 minutes. The
temperature was increased to 60 'C and coninued to stir for 2 hours. The result prepolymer
was dispersed in water with mriethylamine and diethylene mriamine at 30'C by high speed mixer
at 1.800 rpm. The appearance of the polyurethane was milkly. From the testng the
polyurethane emulsion when compared with the commercial water-borne polyurethane was
good properties [0 appropriate in wood surface coating. When the polyurethane emulsion was
synthesized from tartaric acid 0.2 mole/mole of polyester polyol 2000 and 1.4-butane diol,
polyethyene gtycol 1500 0.06 mole/mole of polyester polyol 2000 and 1.4-butane diol, the ratio
of between polyester polvol 2000 and 1.4-butane diol was 0.01:0.08, and the ratio of between

toluene diisocyanate and total polyol was 1.3:1 by equivalent weight, respectively.
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Dispersant shear
force process

Acclone
process

Peepolymer
mixing process

Melt-dispersion
process

Ketimine/
ketazine process

Solids sclf-dispersing
process

Polyhydroxy polyether linear, variable | polycthiers, some variable viriabie
compound (liquid) polyesters viriable
Diisocyanale Tl variable TRLIPDI, TOL HDL, 12D viriable sollening point of
i, ,MDI prepolymer > 40°C
Gilycols only small variable dimethylol prop- mainly iouic variable MW < 8,000
amounts jonic acid
Dispersant + - - - - -
Solvent 5 to 10% tolucne 40 10 70% oflen 10 to 30% N- | - possibly 5 to J0% -
acclone methyl pyrrolidone icetone
Shear foree mixer + - - - - -
Temperature ~20°C ~50°C 20 1o 80°C 50 o 130°C 50 10 80~C 1151030°C
of dispersion
Product before nonionic NCO pre- | polyurethanc | NCO prepolymer- | ionic-biuret- NCO prcpulylncn’:—r prepolymer

dispersion
Procedure afler
dispersion

Iind product

Solvent contents of

the final dispersion
Particle siz¢ (nm)

Post curing temperature

polymers
aminc cxlension

polyurcthane-
urca

2 to 8% toluenc

700 10 3,000
100°C

acctone distill.
\

polyurcthane

polyurcthanc-

urca

<0.5%

30 10 100,000

ionomer
amine extension

polyurcthane urca
ionomer

ollea 5 to 15% N-
methyl-pyrrolidone
100 to 500

prepolyners
polycondensation

polyurethane
biuret

30 10 10,000
50 to 150°C

ketimine/ketazine
pussibly acetone
distillation
polyurethane urea

pussibly < 2%
acelone
30 1o 1,000

curing agent added

polyurcthane

30 10 500
> 120°C
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oA U L3 ' 4
wien 18N ATer15e M dibasic acid + glycol + polyhydric alcohol #20819a15H 1%
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w =

= ¥
WIoN AWITOUAAT TARIAITIN 2.2

A 1

= 2 o { < "-‘ <!
M3 2.2 yasayiavanediemnaiiiling leasendanarwars Ty

component ! degree of ]'
hydroxyl no. branching use
acid glycol triol
adipic : ethylene. l none 50-60 none elastomer
% propylene. I' I
; or diethylene | :l !
adipic or ' diethyiene givcerol or 50-63 l slign. ﬂexib.lefoams
dimer acid | other I and coating
adipic plus : ethylene or : glycerol or 150-200 :, moderate semiflexible
phthalic ]i propyvlene ( other % foams and
i ' ; coating
adipic plus .' ethylene or . glvcerol or 350-300 f high | rigid foams
| j ;
phthalic I: propylene other l ! chemically
} : ! : resistance
!, ! ; L coating
adipic plus i ethyviene or ‘ glycerol or 400-430 - ! very high 1 wire coatings
phthalic propylene other ! ;
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2) aswadeaadn nawaveuthyilalulid)
Jumsnwedosailiaelytimes «CcH,CH,0) H) TaelidmiinTuanasylugis 600-
1500 dwnsezmsusendioummnsaianusela TasnuiuTuenaveahld Johildwesd-
4 : P o - 4’: (23 1 (X
wedmusnazawinld Wefewuday pH lunedwesiiulilinadensanaznou uade
A 4 . A a ' < @ . ) a  aaq
@efe Tidesnmeraudeguugigind 60 siwwnyaes fedusn wedlenawu ina-
fiad(polyethylene glycol) ANAUNT ?Jﬁﬁuﬂﬁﬂ1‘-‘1:'?!’5&?1’f]‘i’(ethylene-propylene oxide ether)
dudu
_ e a o
254 mydsznaueluafugil
F- B 2 9 A o ] s ana s o - ry a
dhumsiimfing: la Tasisuazesunnnymsuenddn  udndadlundenlivade.
a g aa Q& ¥ y ' | s aa a ¢ )
giivesnsamsuengan sedwaldgeumhuinnimymivendan mldnedfwednsznesd
Tl 188 uazwsdgGimudiadumuiradensdnhlaeludialfne  ndsnmihly
infeuruelumduglezsuneeanly  MldAdunefweslianudsdliveianas  niell
£ Y = o ' ' a a . . o a
anuimumudnhundy  degemsidun  laswdarfiu(imethylamine) lasienariiu
(triethylamine) (u#ia laeRiarfiumethyl diethylamine) 18u,18u- lawfialem Tualu@V,N-
dimethy! ethanolamine) 18z IngngaAaiiu(tripropylamine) Hudu
udheswinnde Tansdantlacalkali metal salt) 194 LiOH, NaOH uag KOH #1503
o ey = : 1 1) 1 A A £ QW y
i lumshlgifoaniuingmduenddn  umdssnndsi liwdeudwdrdstiosi
2 [ ¥ 14 { : e '3 o 4 1y
wmdeed Hidanudumudeihanauazautidvesfdunediues lud
25.5 myvewee Towedwed
o day =~ o - caaa v o a ¢ 4 § a
WumsndlaTasnunied 1y ansufedfiferdundnedwesuazyeu Tusme Toned-
« 3 y;’ Wy n{ o Y < 4 13 ey 5 ) < Qo
wes  MlddmdnTuenagean msildmslieelodu  Tanwudss lvemniAelgnien
Funinedwasuin  wazeusoazatediee bifedfisedues deenesilys  leun
ag v a . ag 4 . . ag a
oiaulaoliucethyiene diamine) wyawWau laaiiucpropylene diamine) leueaulasieliu
(diethylene tmamme) uaz1-83di Tu-3-0s8i Tuiniia-3.5,5- lasiiia lo Tnaig nisstic1-amino-3-
aminomethyl-3.5,5-trimethyl cyclohexane) Judu
256 fazaiedunsy
v 9 = o ¢dq 5 =3 t ¥ 3 o o PR @ ¢
drhazaedunidhldaises lulanuisdhaediser Tmhmyglumsduane
wiwedwes uasUiurnuniialiiedemsnsznediluih dvhesawilonsoazarodd

kY

y -~ = H ! - o g Ao p &
n‘uuﬂé‘f lﬁ&llﬂﬂﬂﬂﬂ!ﬁﬂﬁﬁﬂ 1¥u mwmawaﬁ lau uow lau PFIVXYNNAUDBNUVUARANU

v 1

St A ! - ¢ ¢ .4 a a
Au duninilgafenags wu lawAiaesuiluddimetnyl formamide) 1Bu-iufialnlsa-

Tauvzelumsmedduiia sy vazlauianianening



19

257 AIUNANDUY
o aaa o wa a 4 |
dumsntiimelumsnuquififouazdfnlpauidvesnedgimu daldun &
9gRTen  mmuile  msflssiumafimlfisesendiedunasmsganiuiidsansi-

TaTetam a13198 a5k uazaisaaves dludu



3.1 asAsnlY

1)
2)
3)
4)
3)
0)
7)
8)

9)

-
UnNn 3
o A a v
MIAUUHUNITIVEY
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wyanaulnanaa InFAMIM

sy
faulnanea NIANTN
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k4 1
13) hnaudsiennlsaau
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INTANATIZH
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WNIANITA
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1SH% Aldrich chemical

UTHn TPU

L

UFHM Siltech

UFHM Siliech

UTHW Aldrich chemical
UTHN Siam chemical
UTHN Siam chemical

< o

UTHN Farmitalia carloerba
VTN Fluka

USHN Fluka

UF¥N Carioerba reagenti

USHN TOA
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3.2 inTBsdionazqUnsol

D niesdunsusaminTas T Tnfimed {u 810 LT Jasco 1A

2) 193943AANUKITALULBrookfield UL VTUS i Brookfield Engineering Laboratories
Inc.

3) 1a3847A pH Tu 654 USHN Mewohm $117R

4) Lﬂ?ﬂ»ﬁ‘)};ﬂﬁ% { Electric balance) UFYW Sartorius 109

5) yANduUARANAY FeUszneudIy Rotavapor (M REILL, Waer bath 4 461
UT¥N Buchi $17R 1AL Aspirator W A-35 UFHN Tokyo rikakikai

6) wisalunmuiFana aiiaU§usen §u R 20 USHY Frama-Geratetechnik

7 inFesiuntunutindn Ju MR 3001 U Buchi 1

8) FAUMUY Hot air UTHN Memert $11i0

9 in3eslfanudu {u REL1 U5 Buchi 1

10 FJ‘Nﬂ’l‘lJﬂ&lqmﬁQﬁ ( water batch )

11 Jusenaums ( eqililen UaSaena )

12) mas Tullnes ¥23qamqill 0 - 100 ssruyared

13) ¥ UNaN LUUMNABS YA 500 Taddans

14) ¥3mdunay ¥uiw 500 daddas

15) Aauauresniaudase

16) NTIWHYAMS

L7 unniAnd msunums

18) wegtwyy danes wiwdaums Foudnas

19) 1UsIMma wilevusau
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{ a i { A A
MINA 3.1 ueastSumemsmdun 9 lumsnaaes iRefnymavssnsaminin Taald
TDI. PEG 400 uaz14-gunulessaifluarsasdundn

aash Al f A2 | A3 Ad
M 005 |  0.09 019 | 028
PEG 1500 7.50 7.50 7.50 7.50
PEG 400 10 10 10 10
1.4-Butane diol 4.06 4.06 4.06 4.06
UTumans TDI 17.80 18.40 20.00 21.50
Fodudl¥ | Taearic acid 0.5 1.0 2.0 3.0
(nfu) TEA 057 | 130 2.70 1.05
DETA 1.60 1.68 1.80 1.96
Water 100 100 100 100
MEK 35 35 35 35

HyEme M =i lyavainsamsm3induavesnediefidulnansauasi4-dunulaeea
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o a o v 4 A = . ¢$ o o ]
MINN 3.2 Ltﬁﬂﬁﬂiﬁ'Wmﬁﬁﬂﬂﬂu‘niﬁuﬂ'ﬁﬂﬂﬁ‘EN INOFARINBYDINTAMITNITN lﬂﬂi‘h’

9
TDI, wedieaineswaaeaa 2000 uazld-Hunylassadluaisasdundn

gosti Bl B2 | B3 B4 B6
M o6 | 020 0.40 0.60 1.00
PEG 1500 8.10 8.10 8.10 8.10 8.10
PEP 2000 20.40 2040 20.40 2040 20.40
1,4-Butane diol |  3.15 3.15 3.15 3.15 3.15
YTumans TDI 11.41 13.45 15.42 17.52 21.60
it Tataric acid . 1.35 2.70 4.05 6.75
(n3u) TEA - 1.82 3.64 546 9.12
DETA 1.04 1.22 1.41 1.60 1.97
Water 86.12 9290 | 9966 10600 | 143.70
MEK 21.53 23.22 24.92 26.61 28.43

UM M = Sty lyavensamim3n/luaveasnediemneswadasa 2000 uazl 4-ia-
VELER



{ P : P 4 a 2
AR 3.3 waetSunamsasdunlFlumsneasy  iefnywaveanedienau lnanaa
1500

¥
Teel% TDI, wediemnaswadesa 2000 uay 14-Uunulasea Wumsasdundn

qATh B3 C1 | 2 C3

M 0.12 0.09 0.06 0.03

PEG 1500 8.10 6.07 4.05 2.02
PEP 2000 2040 | 20.40 20.40 20.40

1,4-Butane diol 3.15 3.15 3.15 3.15

USumens TDI 15.42 15.17 14.87 14.57
Fofudild | Tataric acid 270 | 270 2.70 2.70
(N5) TEA 3.64 | 3.64 3.64 3.64
DETA 1.41 1.38 1.35 132

Water 99.66 94.48 90.34 85.68

MEK 24.92 i 23.74 22.58 21.42

nutemg M = Sy luaveanediefiaulnanea 1500/ Tuavesnadiemnasnedosn 2000
nazla-tunulasea
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= a 3 b o 4 \d* @ ’ ' -
MmN 3.4 yaandsunamsasdui Ilumsnaasy ey Nada@IUTIHINNEAI0E-
maswadena 2000:1.4-Dunu lnvea
k4
Taal¥ TDL wediaamaswadona 2000 uay 1.4-Dunylassa Wuasdsdundn

1% PEG 1500 $1u3u 0.09 Tua/Tuaveinefisamaiwadona 20004as1,4-1UNY-

laooa
g Cl D1 D2 D3
BEW 002:007 | 0015:0075 | 001:0.08 | 0.005:0.085
PEG 1500 6.07 6.07 607 | 607
PEP 2000 20.40 15.30 10.20 5.10
1,4-Butane diol 3.15 3.38 3.60 3.83
s |- DI 15.17 15.17 15.17 15.17
#eduitld | Tamric acid 2.70 2.70 270 2.70
(1) TEA 3.64 3.64 3.64 3.64
DETA 1.38 1.38 138 | 138
Water 94.98 100.24 110.48 E 100.74
MEK 23.74 4131 23 .87 ; 26.43

e BW = YSwauyaunidaniemveswadona 2000 - USumeruyavssl 4-dunu-
lanee
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MINN 3.5 Lkﬂﬂdﬂiiﬂ1Mﬁliﬁdﬂuﬂ1ﬂuﬂﬁﬂﬁﬂﬂd IHAANHIHDIAT I IUTEH INNB DY -

mesnednsa 2000:1.4-1mulassa

Teel¥ PEG 1500 $1u1u 0.06 Tua/Tuaveinsdieamesnodosa 2000uas1,4-13-

mulaeoa
gash 2 | B B2 E3
EW 0.02:0.07 I 0.015:0.075 | 0.0L:0.08 | 0.005:0.085
PEG 1500 4.05 ' 4.05 4.05 4.05
PEP 2000 20.40 j 15.30 10.20 5.10
1,4-Butane diol 3.15 3.38 3.60 3.83
Usuaens TDI 14.87 i 14.87 14.87 14.87
Fdudl¥ | Taaric acid 270 | 27 2.70 2.70
(nNFu) TEA 3.64 3.64 3.64 3.64
DETA 1.35 | 1.35 1.35 1.35
Water 934 | 8060 90.84 30.10
MEK 2258 | 4215 2271 20.28

nume EW = Usnmauyavsiiiaasameiwadiona 2000 : USumauyavedls-dunu-

lanea
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MINA 3.6 wasndSnmmsadun ¥ lunmsnaasy iWefnuwavasviialesoan ¥ lums

duanizvinedgdimudvadu

gasa F1 , F2 f F3
yilpuad laeaa 1.4-Butane diol l Propylene glycol | Bthylene glycol
PEG 1500 4.05 4.05 4.05
PEP 2000 10.20 10.20 10.20
Diol 3.06 [ 3.04 2.48
Usumens TDI 12.83 12.83 12.83
Faduftly | Tawaric acid 1.35 1.35 | 1.35
(1) TEA 1.82 1.82 | 1.82
DETA 1.17 1.17 1.17
Water 74.06 62.94 61.82
MEK 36.02 35.73 | 35.46
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E THAI POLYURETHANE INDUSTRY CO.,LTD.

Raypol® XPS 001/94

Raypol XPS 001/94 is a 2,000 molecular weight expenmental polyester product
designed primarily for production of microcellular shoe sole.

APPLICATIONS

Polyurethane elastomers for microcellular high quality shoe sole with 2xcallent
mechanical and chemical properties.

TYPICAL PROPERTIES

Hydroxyl Number mg KOH/g 52-58
Acid Number {Max) mg KCH/g 1
Viscosity Brookfield, cps 40°C 2,200-3,800
Water (Max), % 0.05
Color . (Max), % 125

STORAGE AND HANDLING

Raypel XPS 001/94 poiyol is hygroscopic, and dry nitrogen or low dew zoint air is
recommended for tank padding. Drums should be Xkept tightly closed to prevent
contamination. The recommenced storge temperature is 20-25°C and the handling

temperature of 40-50°C.

TOXICOLOGICAL PROPERTIES

Raypci XPS 001/94 polyol have nct been specifically evaiuated for their toxicslogical
properties However, the similarity of the product to others, atout which heaith hazard
data is available, provides assurance that they represent minimun hazard. Pclyols are
fow to very low in acute oral ioxicity. Because of their low vapor peessure. polyois
present no significant inhalation hazard. These materials generally are not imitants to
the skin, but can cause mild imtation to the eyes.

NOTICE : The information presented herein, while not guarantee, is to the best of our
knowledge true and accurate. No warmanty or guarantee express or implied is made
regarding the performance or stability of any product, since the manner of use and
cenditions of storage and hancling are beyond our control.

2 Trade mark cf THAlI POLYURETHANE INDUSTRY CO..LTD.
C&/10/1994
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