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The influence of corn oil polyol on the properties of polyurethane foam
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Abstract

In this work, biopolyol obtained from corn oil was used for preparation of polyurethane foam.
These prepared polyol (0-20 wt.% corn oil) was mixed with the commercial polyol to preparation of
polyurethane foam, in order to investigate the influence of corn oil polyol on the physical property of
foam. The reaction time of foam formation, apparent density, the compression strength and SEM
micrograph of foams were determined. The synthesized polyurethane foams were characterized by FT-IR
spectroscopy technique. The results show that the isocyanate conversion of polyurethane foams was
98.3-99.6%. Incorporation of corn oil polyol into formulation of polyurethane foam with the isocyanate
index of 100 had beneficial impact on the structure of material reducing average cell size and increasing

compressive strength.
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2.1 ingAvuazaisiadl

1. Polymeric 4,4 -methane diphenyl diisocyanate (PMDI, Suprasec® 5005, % NCO = 31.0 wt %,

average functionality = 2.7)

2. Polyol (Daltolac® 180, sucrose-based polyether polyol, hydroxyl value = 440 me of KOH/g,
functionality = 4.3)

3. Polysiloxane surfactant (Tegostab® B8460)

4. N,N-dimethylcyclohexylamine (DMCHA)

5. thifudhalng

6. 30%v/v Hydrogen peroxide

7. Formic acid

8. Sodium bicarbonate

9. Methanol

10. Anhydrous sodium sulfate
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nswienlrunedgiimuariiesdusznaundn 2 dau doyadinnsned 1 dwusnezUszneusenedona
(Daltolac®180) wiawodesanduisiuinilnadauus 10 nfu AuduseuFATen (DMCHA) 0.1 n$u @rsanusedaiia
(Tegostab® B8460) 0.25 n¥u 1h 0.3 n3u thassmauiildnudairdesniunuunaiinnuia 2000 rpm Lunan
10 Hunit nduinesdusynaundndiuiiaesielafifalimilalolelsenun (Suprasec® 5005) Usmnuitlidmiu
wizy dyifleleleaniun 100 (NCO index) e 15.2 n¥u wavUFunnilddmiuwmion duillolalasiun 130 (NCO
index) A 19.7 n¥u nMufslA3esnIuLuUnafinmEa 2000 rpm Wunan 20 3wt Tuiinnarlunisieufise
Lﬂuwaz‘iq‘%mumuﬁqﬁ fie Lanfiansuauduiiondu (cream time) afianswandiuia (el time) nmﬁ'{wwqmﬂ

=

(rise time) waganialiineRafuiTian (tack-free time) Wiulvlmedgimulifigumgiivesvunan 48 Hilus
dilWuildundadiediaszianmumuiiiuniy ASTM D1622-03 figeiitendnuailviumadgiinusenien)iGes
msmaeiusunsusaannslWlaiines (FT-R) fu Perkin Elmer Spectra 100 AmswasundasweaSinamylely
leonunaunsamléansnsidusawiniuildfialellvouniine t defuiliialelelsguniinaudu
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f
Isocyanate conversion=|1- NCO 1y 100
NCO

o NCO(f) Ao Auiilamalolalgauniiiaan t, NCOG) Aa wuiiléfialelylyauniitanGudy, Usuamlelelyen

a a 1% ' & &aioe | 2
wadaszRinsanlannminuielsninduiansgadun 1,595 cm™
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v

E‘ﬂiﬁ’:défu PU100 | PUL00C1 | PU100C2 | PU130 | PU130C1 | PU130C1
Polyether polyol (Daltolac®180) (g) | 10 9 8 10 9 8
vhsfudlwe (o) 0 1 2 0 1 2
Catalysts (DMCHA) (g) 0.1 0.1 0.1 0.1 0.1 0.1
Surfactant (Tegotab B®8460) (g) 0.25 0.25 0.25 0.25 0.25 0.25
Blowing agent (water) (g) 0.3 0.3 0.3 0.3 0.3 0.3
PMDI (Suprasec® 5005) (g) 152 15.2 152 19.7 19.7 19.7
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a - aaa ¢ g = = = a v It & ) v v o
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Al UnINaUNTILASIZNAILATUNIUABUSINA (compressive strength; ASTM D1621-04) aneiadad Universal
Testing Machine (Lloyd/LRX)
= & o =3 a
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nsiAseRanvuzdugiuingrvedvuiiadn mondesganssaddidnnsouluudeansia JEOL JSM-
5800 LV Scanning Electron Microscope (SEM) fianus1adngiss 15 kV lagwmSsudiag1avun 1.0 nm wagadou
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detminfudlnawvhuinsesneniwdunazinidaenislalasladasautunsldumusanuiagi
Tiidufidmdoaduiiu wsdetdifuilnisulflufigatiendnuaifae FT-R wuita O-H stretching 7 3,370
cm™! %atﬂuwijé’nﬁtﬂ'wmnmiﬁfﬂﬁu C-H stretching wag methoxyl group # 2,920 cm™ 2,850 cm™ wag C=0
1

stretching i 1,732 cm”™
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ilevimsduanziliumedyiilagldnedosanenisiitlelelssnundudng 100 (PU100) lolglzen
wndwind 130 (PU130) wudndeluidvdeswou ieandemiou Amihdeu figwyuasiuane asgUAliAnnig
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=l a a
A19799% 1 L’Jﬂ’lm‘UﬂLUﬂ'ﬁLﬂﬂIWN %NCO conversion Wag F’]’J']JJMUWLLU‘IHIEN.[WJJWE]qu%'l,ﬂ‘u

YllavaslWy | Cream | Gel | Rise Tack NCO PIR/PUR A
Wadysmu time | time | time free | conversion LATRITENT
(sec) (sec) | (sec) time (%) (g/cm?)
(sec)

PU100(ref) 25+0 32+0 128+1 170+2 99.6 0.18 39.50+0.38
PU100C1 3540 48+0 | 198+0 340+0 99.2 0.19 41.76+0.41
PU100C2 40+0 52+0 | 221+0 376+0 99.4 0.19 42.91+0.23

PU130(ref) 38+0 44+1 158+0 140+2 98.7 0.24 44.19+0.44
PU130C1 42+0 49+1 | 253+0 168+2 98.9 0.21 42.43+0.26
PU130C2 34+0 40+1 218+0 394+2 98.3 0.20 42.12+0.15

Answasuasweinamylelalueiun (NCO conversion, %) fA1Ussutn 98.3-99.6 Wasidud
wanslumedl 1 uanslmiiuinnsliwedesamensiuauneiooasinihdudninadaulswauiunedesans
s Uiisemedwelsidueinuduinldedwanysal wazilednuinalilunaiinufjAse medwelsisduas
wiuinslinedeeanisnisiwauwedosannirtuininadausasinlinarlunsiiaufisendias dwalilv

wodgTimunlatinugeanasuaiinumuwuiLTy
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AAUAUNIULSINa Ty AAUAIUNIULTINATY
vilnvadlnuwaRg T WURTUIUAUNITHA TNy uwuadeaInAuntYiavasluy

(kPa) (Parallel) (kPa) (Perpendicular)
PU100(ref) 193 95
PU100C1 161 74
PU100C2 178 86
PU130(ref) 235 147
PU130C1 215 112
PU130C2 212 120
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