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Polyurethane elastomer is a block copolymer which obtained from a reaction -

Structure and properties relationéhips of polyurethane -

“elastomer.

Miss Duanghatai . Chadbuddhikul

Mr. Suppachai  Trithipsakul

Dr.Prasert Khunkamchoo
Chemistry
~ 1.994
Abstract

between polyol and diisocynate. It provides an outstanding characteristics due to its

mblecular- structure. In this investigation the -starting material is hydroxy terminated

p'olyéstei,‘ MMDI and 1,4-butanediol. Then, the reaction took place and cohpleted in a

glass-mould at 60°C for a week. The variation of 1,4-butanediol from 30% to 60% by

- .equivalent r_ati'q was investigated and tested wide various e‘q'uipme‘nt's;v ie. DMTA, DSC,

Raman Spectroscopy, Tensile Testing ,Machinel and Scanning Electron Microscope. ft Was

found that the structure and properties relationships are.in good agreement. That is a

structure‘whiCh contain more hard segment increase physical properties. It was also

noted that an optimum composition of equivalent ratiq' is 50-60% from the data of this .

investigation.
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. G'MTa E’) = Elastic Stress Amplitude

Strain Amplitude

UWAY Loss Modulus W98 Viscous Modulus nldanaondaiug

G”(Wia E”) . = Viscous Stress Amplitude
Strain Amplitude’
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o4 4 d e -
iassnilumsindeuiuuy sinusoidal SeamnsaudnsliTuglaesdausade
uaz&aY iaginery ﬁﬂaﬂ-‘lugﬂ‘nm complex modulus Aa

.G* =G + iG” % E* = E +iE”
S laifidounes imaginery Az liAduysaires complex modulus Aa

1G*] = G + G %8 [E*] = E* + E”

’ A 1 ' 1 ' ] -
WA [G*] AxFendn dynamic modulus Tneill Loss Tangent h’_'a
tan 8= G7/G°  ¥ia tnd = EVE

nsinAsuiin e launiind Tnevialuaansodeeananidlugiae Eastic
Modulus %8 Loss Tangent uazluunafauinnlouniiad azaunsousaclunloes:

compliance o

- Complex compliance : J* = 1/G*
Elastic compliance :J’ = G’/(G”2 + G'z)‘
Loss compliance ~ : J” = GG +_G'Z)
1. MmaseusNAnlaundag ,
mmmauauun'lmmunﬁ Lﬂun'm.lmnaﬁwamaamuummsmum
elfundu wlerauatuaainmadnssadnanaTinaudnidaanaiuai
im'mmaﬂw‘lﬁm azutiseanily 3 Ustinnne
1.iflupdumm AflAusamagandd (Symetneal Wave)
2.Lﬂunauwuuauwaqmmmmamqm (Decaying Wave Train)

A A a - . « A
3.Lﬂuﬁ‘sqnauwﬁuauwaqnmw (Succession of Half-Wave)
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mmaseulauTiadifluntsiadnwae 2 slavanntliR viscoslastic An
in-phase UAY out-of-phase HAQNA '
Tunmasaunisda vis n1stiagna sclidaiagda An Young's modulus

wilunmngeu urieuy videuniln azlWinagdn Aa Shear modulus
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suldenuva Fedund nisnsz@auuLsaing (Reman Scattering) Fanmsnsz@usdiiiu

aﬂﬁ'ﬂ‘nﬁnfnmms AwmFLnsruaunIngzias ﬁqéﬁﬁmﬁﬁmtﬁuﬁﬂ NSRANAUULAITE
Iﬂmuféno']"u UASN"T I emission ﬁﬂqmﬁ‘na‘"muuuhﬂnuqmﬂunsvmumﬂnnazm
sinifieq 1z %ﬁmwmmﬂnmumwwﬁuaqnummmﬂu‘lu'buaqa gnsunawive
\fin Distorted -I#dneniesla qmﬂuunauﬂl.wm'\ Polarizebility Gt Tu;aqamn‘luumm
ulasundin fanenszSaudaifio Raman Shifted Lines & Etaqaﬁ’m:ﬁmtﬁ,ﬂnﬂqé'uuﬁq
Firli¥ Polerizability sesemiuldeutl el lunsiiassf WndnnsuBeuieudusns
ﬁﬁmsgﬂmﬁamsﬁmﬁ nrnsevtlnrasrsineaulaninasfasniiousuddumafes
Muwsithdnencrasaunaibivilousy AarawmanmiNe i teduanalilng
Lﬁﬂuﬁwuuﬁmmunuﬁ'lﬁ1umsvT'mh~:ﬁ'u Comrelation chart ¥i¥aduvistawayfariditu

ANSNT 4.9 B 4.12

2. mmnmqmauummﬁqwmumammmw?«au‘lumsmaﬂuamu.,
ﬂé"mum Tmu'l%’mm Differential Scanning Calorimetry (DSC)

DSC Lﬂuwmuﬂmaqmmuiﬂ-nnmumnmﬂq‘lugdﬁ:mﬁowehu'\mlunﬂs
‘nesprFaumelusnniu A ddngecgnimduiiviiuzequugll - medaating
snurieseedauilazgarguinTnniteegnmgs ﬁﬂaﬁﬁﬁ’ah"ﬁahmu&nnﬁwm«
wisnlulanainremedging asildouiuiuacdauiiseu dilulefinusfedniuie
N antrm.,mﬂwanmﬁumuﬁq"ummﬁmmmﬂaﬁwﬁ'dmumaﬂ ﬂqmm'mmu
TumanlReuanuzainauia az mmmnanm'muamwmmummwaamaﬂﬁ’ Aednlu
imqumﬂas‘wuvquunumum‘%unﬁqmuqu'lun'mﬂaﬂuamu.,nﬁwuﬁqnmq:mmqa
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) -1 ] w4 = ) 8 =y )
hlasssuiiamil  luwiscgrrsmeaginy  analawefisAndu

goed Butusnya fmwmaugmm | wefiruidouude
| 189 BDO lalalgaun (%) |
1 0.2820 0.940 30
2 0.3760. 0.940 4q
3 0.5625 1475 50
4 08100 1.404 80

4.1 uanTVARALANENLATINaIA UM UAIREN

. PMsnasaLaNTAN launinduestueu Tnairsas DMTA

1. Managauauuiussisazilefisudnsiingn o game TnatAzas Tensile

testing machine

' <o d
A. N1IAELIAMNLISIALLATES - Durometer shore D
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. . a ¢ . . ) o - ' d
n.ﬂ'\ﬁ"ﬂﬂmuﬂuuWﬂ'ﬁllﬂu'n»lﬂd‘ﬂﬂ*‘%ﬂ‘jmﬁNan'\?ﬂmqmuf'N AN 4.2 ﬁq
. 1
AT NN 4.6

o ' ' - ¢ o S, <
ATV 4.2 uansrensnaseLAnsNAn s iaunfindresBuaugasi 1 dalefisul

dnauda 30 wlefirud)

s Shear modulus Loss modulus  tand -
(H2) (MPa) (MPa) |
1 079 037 0.46
2 096 045 ] . 047
3 1.07 051 - 047
5 124 0568 0.47
10 161 0.69 0.46
20 1.83 079 043 _
30 2.06 086 0.41

aeuit 43 ussssnmaseumniRnlaunfindradunngasi 2 @ulefiou

douudl 40 wlefinue)

Aripad Shear Modulus Loss Modulus . tan O
(Hz) (MPa) (MPa) |
1 093 032 o
2 1.08 0.40 0.37
3 118 0.46 038

5 133 052 "039
10 168 0.64 040
20 1.89 0.76 0.40
30 21 081 0.38




o« A g & d,. e e o
TR 4.4 udnsammaseLsEnlunindeasduem gas 3 @nlefmud

dauudis 60 wafirud)

Pi']mmﬁ a Shear Modulus Loss Modulus tan 8
(Ha) (MPa)  MPa
e 147 039 027
2 1,66 044 - 027
-3 176 047 0.27
6 192 062 0.27
10 2.16 40.57 0.27
20 2.44 0.62 026
30 263 066 0.26

o - - . o
A9TN4.6 usmran1sasaLsAnlaunlindrasusugash 4 @idefinusidou

ufie 60 iWefirud

ApnmA * Shear Modulus Loss Modulus nd
[ (MPe) (MPa) |
1 2.41 086 0.23
_2‘ 2.67 0.63 0.24
3 2.83 ' o,sg 0.24
6 | 3.06 074 024
10 341 10.82 024
20 3.80 0.91 0.24
30 407 0.96 0.23
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) -1 o . . . . - : o
a.mMenageuAnLiausRe Taereq Tensile testing machine lAk@NIMARLIAY

o d .
AW 4.6 19 ANFNA 4.7

a5 : ‘ > < s )
ATNN 4.6 uasmanIasauAMLiusRestuuiiiuefiouidnuis 60

iwlafians
A | AN '{uﬂ wead o | usee | used
élumuﬁ | 9@ wie | wivn | Suenda | Fuenda | Fuenie
(x103m) | (x103m) | (x105m2).- 100'%' 200% 300%
~ S
1 4383 6.330 2761 | 22080 | 30800 | 39720
2 4460 | 6266 2704 | 23640 3ag0 | 44810
3 4.433 6226 2.769 22.710 31,000 40.480
4 4466 | 6236 2778 | 22620 | 31460 | 40670
| vegdm | weqdm | uegdm | Awsi | Amaw | % nnstin
fuend | i nlia | nsdn ggn | wlunde | fuqa
A100% | A200% | W300% | N | (P 0.
(MPa) (MPa) (MPa) A
1 079 | 116 | 1438 | e0s0 | 2208 | 616400
2 o846 1.198 1604 | 70.900 2637 | 602600
3 0.823 1127 1467 | 67100 | 2089 | 476.800
4 0.810 1133 1464 | 68970 | 2483 | 668.100
Ao | 0820 | 1143 | 1493. | 64460 | 2323 | 613200
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aeNn 47  uassanmaseLATNLTuRtTaduenlefisuidnuute 60

iwlafigusd
“poaonn | awndne | e WTIRA S [ umAy | unde
Fuenid 19 | oy windin Fuenida | Fuenida | Fuemda
(x10%m) | (x103m) | (x105m2) | 100% | - 200% 300%.- 2
. | L () N
RN 438 | 638 | 2776 | 39600 | 68120 | 76260
2 4,636 6410 | 2907 | 42260 | 62000 | 78.030.
3 5.033 6288 | 3164 | 46600 | 69660 | 89920
4 4883 | 6318 | 3086 | 46470 | 67280 | 83.140
vagfs | weqdn | wegdn | Auni | Amow | % e
Fuenidl | mida | e | e gegn | ulusede | o qn
Aioo% | A200% | Raoow | N | wea | wm
(MPa) | (MPa) (MPa)
1 1.427 2.006 2712 | 76720 | 2766 | 319700
2 1463 2.136 2684 | 78340 | 26865 | 306.200
3 1473 2202 | 2842 | 2110 | 2911 | 323800
4 1474 | 2181 2695 | 83460 | 2706 | 304.000
Anedn | 1.466 2163 | 2733 | 82660 | 2769 | 313170

: : ) ] o . al '
AINHANITNARBLNLAN ANNERRANSEAN 100,200 Uas300 tafimud
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4.2 ;nnisaRsenlaseafieaan sanudldninsalall lananisnasssssi

o . a ; AN '
TN 4.9 uamALRUNENsTIRULILIT TR q Adsngluluu

ar ] a a J . P
Tevassnatnadyiv Baralawef Allulefimusfdauuds 30 wafiousd

unagaRuTlnng myjWarigu U )
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2951.36 LG ~CH_ Stretch
1722.33 anfueiia C=0 Stretch
1616.88 Vaztm'iﬁn C=C Stretch
1451.99 finiAu C-H, antisym bend
130838 TR CHy Bend
1187.73 ety CN  Stretch.
1048.68 p—"; C-0C Stretch |
870.86 (et CN  Stretch
37268 e CC  Bend

"n=3-12
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PRODUCT DESCRIPTION

LUPRANATE MM-103 is a liquid, solvent-fres, carbodllmnde modiflad 4,4~

dtphanyimethane diisocyanata,

. TYPICAL PROPERTIES

Appearance...........‘ ..... R ‘

~ NCOContent, Wt % .. .........c..... e e
Viscosity @ 25°C. cps....... e e

Flash Point, °C ICOC) . .......... e e

Initlal Boiling Point 3mm Hg, °C ..... PP P

Density @ 26°C, glcm? . ... ... N e e e e

Vapor Pressure @ 25°C, mmHg + . v ovii i i ,

APPLICATION

- LUPRANATE MM-103 sarves as the léocya,nqto component in the pro-
duction of microcaliular ursthane alastomaers. This product also may ba
used in combination with high molecular weight polyether polyals for

the preparation of high grade flexible, sami-flaxible and integral skin

. foam. It is often used in mixtures with LUPRANATE MP-102 for large
automotive molidings. :

STORAGE

LUPRANATE MM-103 is supptied in tank trucks, or drums. Once a con-
- tainer has been opened, care should be taksn to excluda moaisture. The
most favarable temperature for storage is 25-35°C., if atored at higher
temperatures, or if moisture is not excluded, an undssirable increase
in viscosity will occur. Below 20°C solid crystals r may form and sattle
‘out, which can alter the performancs of the product. The solid crystals

_‘contain pure MD! and in this solid form may exhibit the same dimeriza-

tion characteristics as pure MDL. Unless prompt action is taken to melt
the product, subsequent dimerization will proceed and may dateriorate
the clarity and assay of the product. Malting the crystals is ideally done
by rolling the drum in a hot alr oven at 80-100°C. The drum contants
should not be heated above 70°C to minimize dimer formation. Heating
by slectrical means is not recommended due to the danger of local
overheating, which would resuit in dimer-formation. Meiting In a water
bath is likewise not recommendad becausa of potential danger of the
\isocyanata reacting with water in casa of drum leakage. Rolling the drum
in atmospharic steam is an altemate procaduras that can be used pro-

" vided care is taken to ensure that tha drum does not leak. Tha shelf-
lifa of LUPRANATE MM 103 is gix months if the tamperature is main-
tainad at 25-35°C and moisture is excluded. '

TOXICITY AND FIRST AID

LUPRANATE MM-103 is hazardous and is an irritant to the skin, syes, |

and mucous membranes. It may cause an ailergic respu‘atory raaction
~if ‘inhaled. The OSHA ceillng Permisible .Exposure Limit (PEL} for

20 pAINGNe 30/«71/’2'51
k

Urethane
Chemicals

| Technical
Bulletin

. LUPRANATE®
MM-103
Modified MDI

“IMPORTANT: While the information-and dat:
contamned i this bullatin are presentad in youo
{aith and baheved to be reliabie, i€ does nat con
stitule a part of our terms and condilions !
soles uniass specilically incofporated in ouf
Order Acknowledgement. NOTHING HERE!!-
SHALL BE DEEMED TO CONSTITUTE A WAR
RANTY, EXPRESS OR IMPLIED, THAT SAID IN
FORMATION-OR DATA ARE CORRECT OR THAT
THE PRODUCTS UE SCRIBED ARE MERCHAN
TABLL OR FIT FOR A PARTICULAR PURPOSE
OR THAT SAID INFORMATION, DATA OR PRO
DUCTS CAN BE USED WITHOUT INFRINGIN(
PATENTS OF THIRD PARTIES.”

WARNING: These products cante used tc
prepare avariaty ol polyurethang produc!s

_ Polyurethanes are organic materials anc

must be considered combustible.

BASF Wyandotte Corporatlon
Palymars Group
100 Cherry Hill Road

1. Parsippany, New Jersey 07054

201) 263-3400



for LUPRANATE MM-103 is Q.Oi’ppm. If this concéntration in air is gxceeded, an air-supplied or ather appréved National
Institute for Occupational Safsty and Health/Mine Safaty and Meaith Administration respirator must be worn, Wear
rubber glovas and safaty goggles when handling LUPRANATE MM-103. Contaminated clothing should be changed
immediately, - .

L:qund LUPRANATE MM-103 on the akin should be removed |mmedlataly with soap and water, If the syes are affected
thaey should be flushed thoroughly with ﬂowmg water for 15 minutes. Cail a doctor.

PROCEDURES FOR' HANDLING SPILLS

, Absorb spilled matertal with an oil absorbant or sswdust. Place contaminated absorbant in an’ open drum. Decon-
" taminate the spill area and the drummed absorbant with a neutralizing solutlon comprised of water (30%), concen-
trated ammonium hydroxide (8%), and detergent {2%). Do not.gswer tha neutralized waste.

For assistance in case of major 'spills call {201) 263-3400, BASF Wyandotta Corporation or 800-424.-9300. CHEMTREQ

Additional handlmg Information and Material Safaty Data Shaets on LUPRANATE MDI products are avallabte from
BASF Wyandotts Corporatlon, Urathane Technical Sarvice, Parsippany, New Jarsay.

- LUPRANATE® is a registered trademark of BASF Aktisngesellschaft

4183 :



ERIAL - . o BASF

‘A SHEET

SUCT NUMBER: 583677 LUPRANATE> WM103 ) o .

“SECTION |

)E NAME: LUPRANATES MM103

AICAL NAME: Carbesiimice Modifisd MDI

INYMS: D{phrnylmathane ' FORMULA: N/A ) )
_ Ditsozyanatm; MOX , . £
AICAL FAMILY; M‘N;ﬂﬂe Isocyanates ' MOL. WGT.: N/A ‘
3
S COMPONENT CAS NO % PEL/TLV - SOURCE
\ANATE= MM103 ' : 100 | “Not established
vtains: ‘ .
fified Diphenyimethane Diisocyanate| 25658-25-5 | . <50 Not sstablished
mtnylm‘»tmno Difsocyanate--MCI 101-68-3 >50 0.005 ppm, ACGIH

’ 0.02 ppm &, OSKA
|yn~etnyhnc Polyphcnyuna 8018-47-9 <3 Not establi{shad

dlyisotysnste

campamnu an {in TSCA invantory.
A Title 132 Sece. 313 Lizted.

JON"n

Fosit, v<~ " A8 x'l‘»m, 2ovs B AT

xnsm;mua POINT #780 mn Hg: 200°C @ § o Mg/ N/A| .pH1 N/A

R PRESSURE mm Hg €20 C: 0.0003 Viscosity® 77°F 150 cps

111¢ GRAVITY OR BULK DENSITY: 1.23

BILITY IN WATER: Water Reacts ; ,
ARANCE:  Lt, Yallew Liquid ODOR: Aromatic INTENSITY: 8)ight

%:-’3!““ LR 20.5% + 2 P gﬁ‘r s > 2y m"? AORAT AT NN vtl.dn-. - ¢ K2 % .:." 5 9. e 1
%:. »Smgcarl,g!«\!g:y&m «.g!u&fth 0750 5 My * x LOS]pu SR “TZABD 9}.\& ey (i PRI @ i
H-POINT (TEST utmo)r »200°F PMCT . AUTOIGNITION TENP: N/A
MABILITY LIMITS IN AIR (% nvam.) " LOWER: N/A UPPER: N/A ‘
NGUISHING Use wvater fog, foam, €02 or dry chamical lxtlhguuMng
UM wedia, . v
;‘;ém Firefighters must be equipped with sslf-contained

NG breathing apparatus and turnout gear.
EOURES: , . . _
UAL fire | AVe{d Watar contamination in cloced containers or confined
EXPLDSION | sreagt (CO2 avolved).
RDS '



JCT NUMBER S8I67Y LUPRANLTE" Mu103 T
i . SECTION V - HEALTH DATA
rOXlCOLOGlCAL TEST DATA. RESULT
LUPRANATE® MM103
Magif led D|phcnylmcth§n¢ Ditsosysnats Respiratory sensitization
o T pou!nu

F:CTS OF OVEREXPOSURE: )

The primary rouu: of exposure 1o this murhl are sys or skin contact, and
{nhatation,

Contact with liquid causes cyn and skin frritation,
i1f inhaled, causss dreathlassness, chest ducomfort and reduced pulimanary
tunctien,

_May causs an allergic respiratory resction in somm Indiviguals, lsading to

. asthma-l{ke :puu of the bronchial tubts and d!walty in brutning.

Existing medical conditions sggravntnd by sxposurs to thu material
Pyuimonary disorders,

SIRST AID PROCEDURES:

Eyes-Immediataly vash cy-s wvith running water for 13 mifutes.
It frritation develops, consult a physician, '

Skin-Wath affected sreas with s0ap and water., Ramove and 1puncer
contaminated clothing before reuss. 1¢ {rritation deavelops,
consult a physician,

Ingestion-1f pvallowved, di{lute with vatar and fivnediately {nduce
vomiting. Never gtvu flutde or insuss vomiting tf the victim
{8 unconscious or havimg convulsions, Get immadiate medical
attention.

Inhalation-Move to fresh air, Aid in br:nthlng, it necexsary,
snd gat immediate madical ntt-nt!on.

R e SEC REACTIVITYADATA s G el
STABILITY ' Stable, ’
CONDITIONS TO AVOID: Resction with mol stm may form CO2.§
CHEMICAL INCOMPATIBILITY: ~ Water, slconols and strong bases. ‘ ,
HAZARDOUS DECOMPOSITION PRODUCTS: €0, G8HS, toluena, NOx, HCN & acataldehydel ¥
HAZARDOUS POLYMERIZATION:  May occur. Avoid contamination with mofisturs
CONDITIONS TO AVOID: and other products that react with (socyanates.
conaoswa *ro METAL: Mo 'oxtD%zER ?“'

R&SP!RATORY PROTECT!ON:
the axposure lavel (P E.L.) for MDI i -xcuded WeAlr . A NIDSH-:pprovm
a_tr-:v.. =){ed respirator,

EYE PROTECTION: Tig,ht and sealad goggllu or tace shield and safety glasses.

PROTECTIVE CLOTHING Rubber glaves, aprons and doots. Al protective clothing
ENoUld de impermeadle and !aundered gafly.

VENTILATION: Use Vocal exnauzt as necessary 0 maintain P.E.L.

OTHER  w/a




PRODUCT ~ums=a $52677  LUPRANATE» w4103

Y .. SECTION VIl - ENV!RONM"—'NTAL DATA

ENV!RONMENTAL TOXIC!TY DATA:
None wﬂhbu

SPiLL AND LEAK PROCEDURES:"

LUPRANAYE- MM103 (g not - RCRA'Nguhild produ:t Wear protsctive clothing,
Evscuste 311 personnal not involved in the cleanup. For minpor spills, absord
vith a suitable absordent and containerize into open-top drums. Decontaminate
adsaorbent and spil) arss with s mixturs of H0X watar, 8% ammonia and

. HAZARDOUS SUBSTANGE SUPERFUND: Neo ~ AQ (ibsk

WASTE DISPOSAL METHOD:

. 2% detergent, - Dispose of wasts in s Hc-nua hcility.
Incinerate or bury In & Vicensed faciVity.
Do not dizcharge {nt9 waterways or sswver Systems without praper suthority,

HAZARDOUS WASTE 40CFR281: No o HAZARDOUS WASTE 'NUMBER:

CONTAINER DISPOSAL: .

b . Contziners should ba noutrnlized u(tn liquid dacontaminant, Decontaminatsd
7 contafners must remsin open for at least 48 Nours t0 allow CU2Z gas evolved o
escapa. Orums may then be dt:posod of {n s Hctnses hcnity

[D.0.7. PROPER SHIFPING NAME <4scmwz 191-102] "‘:,'rg%égogggcfgeﬁg;%{ccs

Nene

-‘REPORTABLE QUANTITY (RQ) /s

(0.0.T. T HAZARD CLASSIFICATION (CFR172. 101 102)
PRIMARY SECONDARY

Hono _ . Nona

P—
POISON CONSTITUENT

5o LABES REQUIRED (49CFR172,161- wz: 0T, PLA
gpumeo SRR y2.504) (43CFR 172.203K)
one

None

BILL OF LADING DESCRIPTION
Piastic, Synthetis, Liquid, NOIBN (Contains Diphenyimethane Of{socysnats)

b ]




TPI POLYOL CO.,LTD.

Raypol 3003

‘Raypol ‘3003 polyether polyol is a 3.000 molecular weight product

used  primarily in the production of flexible slabstock foam.
- 'This polyol exhibits excellent processing properties in the produchon of a wide

range of foam grades for furniture and bedding apphwhon

. APPLICATIONS

Flexible polyurethane foams for maltresses, upholz;u:ted furniture, packaging,
automotive and textile.

TYPICAL PROPERTIES

~ Hydroxyl number mg KOH/g 54-58
Acid number (MAX) mgKOH/g 0.03
Unsaturation: (MAX) meg/g ' 0.04
Water - MAX) | % 0.10 -

STORAGE AND HANDLING

Raypol 3003 polyol is hygroscopnc, and dry mlrogcn or low dew pomt aix
is recommended for tank padding. Drums should be kept tightly closed to- preven!
contamination. The recommended storage . tcmperature is 20-25 degree C.

TOXICOLOGICAL PROPERTIES

Raypol 3003 polyol have not been specifically evaluated for their toxicological
A properties. However, lhe similarily of the product lo others, about which hc:ith
hazard data is available,provides assurdnce that they represent minimum hazard.
Polyois are low lo very low m acule oral toxicily. Because of their low vapor
pressure, polyols present no significant- inhalation hazard. These materials
generally are not irritants to the skin, bul can cause mild irritation to the eyes.

NOTICE : The information presented herein, while not guaranieed, is to “the - best
of our knowledge lrue and accurate. No. warranly - or guaraniee expl_'ess or
implied is made ,regar_diné the performance or stability of any product, since the
manner of use and conditions of storage. and handling are beyond our control.

" (® Trade mark of TPI Polyol Co.,Lid.



E THAI POLYURETHANE INDUSTRY CO.,LTD.

®

Raypol XPS 001/94

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

- APPLICATIONS -

Polyurethane elastomers for mlcrocellular hlgh quallty shoe sole wrth excellent

TYPICAL PROPERTIES.

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

‘Color o (Max), % " 125

STORAGE AND HANDLING

Raypol XPS 001/94 poiyol is hygroscopic, and dry mtrogen or low dew point air is
recommended for tank padding. Drums should be kept tightly closed to prevent
contamination. The recommended storge temperature is 20-25°C and the - handling
temperature of 40-50°C

TOKICOLOGICAL PROPERTIES ‘

- Raypoi XPS 001/94 polyol have not been specn" cally evaluated for thelr toxxcologlcal
properties However, the similarity of the product to others, about which heaith hazard
data is available, provides assurance that they represent minimun hazard. Polyols are
low to very low in acute oral toxicity. Because of their low vapor pressure, polyols
present no significant inhalation hazard. These materials generally are not irritants to
the skin, but can cause mlld irritation to the eyes.

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

® Trade mark of THAI POLYURETHANE INDUSTRY CO..LTD..
. 08/10/1994
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Curve i:-08C

File info: polyester2Fri Dec 9 45: 40: 26 1994
Sample Weight: 11,190 mg

pulyester run at subambient

T T e e
S -3 ~36.000 °C .
rTg -56.524 °C
68.04  acp ‘ 0.780"J/g°C ‘
" onget -59.901 °C o . N
.1 End -63.324 °C "
% B0.0-
LB . v
’ o U
I )

'200.0

l e e I..A.v.v,. PN l,. PR ..i
'850.0 100.0 . 150.0
Temperature (°C) Somboon . Sahasithiwst .

PERKIN-ELMER

7..8Serics Thermal Analysis System
Fri Dec 9 46:46: 44 1994

Tgss 188:8 & Toeu ,.o.o min IWATEA:  20.0 O/min
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PU 40%Hard Segment
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PU 50%!ard Segment
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Curve {: DSC:

File info: PU30 © Tus Feb 28 2 46: 37 1995 )
Sample Weight: 10.490 &g
Polyurethans 30XHerd segment . *
~ 'o — - - i - - ————
so X1 -61.200 °C.
X2 -12.934 *C .
55.0- Tg ~31.981 °C ‘
icp. . 0.442 J/g°C
50.0 4 Oneat =35.905 *C
-28.764 °C
kY
E 450
3 \\
- “F i N .
. 0.0 \‘ﬁk
£ ' .
35.0 ' :

30,04 ‘ , ' \

25.0 1
20.0 r — J I T T —
~150.0 -125.0 ~100.0 -75.0 = -50.0 - -25.0 0.0 25.0 60.0
‘ . ) Temperature (°C)
BEL -1g8.8. § ToRu 0.0 min RATES: 0.0 G/ain PERKIN-ELMER
. 00. ' 7 Series Thermal Analysis Syaten‘.
- . Tue Feb 28 13:03: 46 19
L]
Curve 1: 0OSC
File info: PU4O . Tue Feb 28 13:05:53 1995
Sample Weight: 10.450 mg )
Polyurethane 40XHard segment
80.0 Xt S -67.867 *C
X2 ~47.487 °*C
75.09 Tg -34.,340 °C
! 1 acp 0.399 J/g°C !
70.0 - Oqsat —39\.493 *c
‘I End -29.690 *C
=
& 65,04
=
= .
= .
(V5
Fey 60.0
fol . . . . .
<3 .
= : } -+ :
.o 'ﬁ&:::“f‘—- ﬁ——~——‘_~._—_‘*‘~—~__
50.0 ‘
45.0
+40.0 1~ — 1 T T 1 I T
) -150.0 -125.0 -100.0 - -75.0 -50.0 - -25.0 0.0 25.0 50.0

. Temperature (°C) PERKIN-ELMER
l%}: -480. TINZL: 0.0  min RATEL: £20.0 C/ain =
£ CiRg & ' * 7 Series Thermal Analyaia Systen
: Tue Feb 28 13: 15: 34 1995



Curve 1 DSC

File info: PUSO Tue Feb 28 43; 23: 34. 1995
Sasmple Weight: 10.160 mg
Polyurethane SO0XHard sagment
80.0 X1 -48.400 °C
X2 -15.334 *C
75.019 Tg -29.608 °C
ACp 0.576 J/g°C
P *
76.0.4 Onset 35.823 ‘C
End ~24.437 °C
-
£ 65.0 . ,
(=]
~1
[
pre €0.0 A
"M o . .
k1 B .
xr - .. . . N .
55.0 4 : ‘ . W\M
———
s0.04/
45.0
40.0 T I -T " T T
-150.0 ~-126.0 ~-100.0 -75.0 -60.0 -25.0 ) 9.0 25.0

TBrE H5g R e

CUPV“ 1 Dsc’
File info: puso
Sample Weight: 10.630. g
Polyurethane G0XHard segment

0.0 min RATELG

20.0 C/min

Tue Feb. 28 13: 43; 24 1995

50.0 ..

- Temperature (°C)
PERKIN-ELMER
7 Saries Thermal Analysls °ystam
Tue Feb 28 13:51: 39 1995

# 1 Polyurethane GOXHard segﬁent:puso _
Heat Flow {mM)

62.0
51.0
50.0 -
49.0 4
48.0

47.0 -

Heat Fluw mk)

46.0
- 45.0
44.0
43.0

42.0

-150.0

-~180.0 c TII
100.0 et

2

0.0 min RATEL

T
-100.0

1
-50.0

0.0 C/min

100.0

Temperature (°C)
PERKIN-ELMER
7 Series Thermal Ana]yais System
Tue Feb 28 14:01: 40 1
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