J. of Korean Oil Chemists’ Soc., 1
Vol. 29, No. 3. September, 2012. 531~542

Tasaelr 1&g RA 79, N eaehr ) Lusta S5 3ets), “aadsta 593}
(2012 949 149 "< ;5 20124 9 2 %

A Study on the Bio—Based Polyurethane
TJong—Sung Ko - *Jin-Hui Lee - *Ki-Chun Sung

T Korea Institute of Science and Technology Information, Seoul, 130-741, Korea
*Department of Chemical and Biomolecular Engineering of
Seoul National University of Science and Technology, 139-743 Korea
*Department of Chemical Engineering, Daejin University, Pocheon 487-711, Korea
(Received September 14, 2012 ; Revised September 21, 2012 ; Accepted September 25, 2012)

89 1 B g volo el Sulwe] AEgel #at glolth vhol e E pATke AR Fo| 4
BH EL olhAlohiolEe] F47b mEAolth WrkAfe] FYRE HLEAE 2 A
wike) Eel@e Aol molt) o]9]e] HEBAIL E ABRE FAT ANNA NEAG F
09, FEREEUS F FAAL ALERH F F2UIN Be-o WIOR HLBAIE B
ofgith, o) ubgA 2 vholaRENele] BERA £AL AT SHlnAx FoL, A% &
2e Fele, 0IF B2 Ak dngd ARAY BelFea Bele, AeEe $AE AP
tolW Eel, oo J1E TR £ B Fesdug Felgol Ak voloFeed ol 8@
2 £l

Abstract @ The thesis covers the trend of research on bio—based polyurethane which is made
from polyols derived mainly from plant oils and isocyanates. Castor oil is a triglyceride of
ricinoleic acid containing hydroxyl group. Hydroxylation is done on the unsaturated bonds of the
oils by the reactions of epoxidation/ring opening, hydroformylation/hydrogenation, ozonolysis/
hydrogenation, and thiol-ene reaction. Polyols from hyperbranch, primary alcohol, polysaccharide
have been studied to control the reactivity of the polyol and morphology of the microdomains.
Besides, researches cover biodegradable polylactic acid polyol for medical use, fatty acid dimer
polyol for the prevention of hydrolysis, and polyol with ionic group for water-borne
polyurethane. Bio-based polyurethanes are being used in flexible and rigid foams, coatings,
sealants, and elastomers.
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Fig. 1. Synthesis of polyurethane wherein the
urethane groups —NH-(C=0)-O- link
the molecular units'.
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Fig. 2. Concept of bio-based polyurethane'”
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Table 1. Bio—based Polyols for
Polyurethane®

- Sorbilol, sucrose, waler ]
Polytnmethylene ether ghycol from bio-based 1,3-propanediol

- 1. 2-propanediol fmfn bio-based glycerol (which is a by-
product of b

[ Polyether potyol

|

| Polyester polyol Dicarboxylic acids:

Azelaic acid, dimer acid,-adipec acd, succinic acid, glutanc
acid from fermentation of sugar

Diols {or glycols).

1, 10-dodecanedial, 1 6-hexanediol, 1, 12-hydroxysteanyl
aleohol, dimerdiol, ethylene giveal, 1,2-propanediol, 1.4-

butanedsol, ghycerol

Castor of fricinoleic aod) & derivatives
Rapeseed ofl {oleic ackd] denvalives
- Euphorté ol {vesnolic acid) derivafives
- Sunflower oil and derivatives
| Soybean of derhvalives

| Vegetable oil based polyol
| [oleochemical)
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Polyols
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Type 1 High molecular weight A quecus PUR dy i lamanatmg adbesyy
ducids and polyester denvatrres X et
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T
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