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Synthesis of Degradable and Recyclable Polyurethanes
Using Polyols Modified with Castor Oil-Based Ricinoleic Acid
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Ricinoleic acid derived from castor oil was utilized for the preparation of the ester

linkages-containing

tetraethylene

glycol

{HO-CH[(CH,)sCH;]CH,CH=CH(CH,),;-C(=0)0-(CH,CH,0);CH,CH,-OC(=0)-(CH,),-CH=CH-
CH,CH[(CH,)sCH;]-OH}. This polyol was reacted with 4,4’-diphenylmethane diisocyanate
followed by the chain-extension reaction with 1,4-butanediol to give new polyurethanes with
degradable ester moieties. The alkaline treatment of the obtained polyurethanes caused hydrolysis
reaction of the ester linkages to give the mixture of tetraethylene glycol and urethane oligomers as

degradation products.
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Scheme 1 Synthesis and degradation of ricinolate-containing polyurethane.
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and polyurethanes with degradable ester moieties.
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Table 1 Characterization of the Obtained

Polyurethanes
Polymer M,(GPC)? M,/M,(GPC)®) S";"é r‘:]fesn‘::i)
TEG-RA-PU 10400 2.92 730
TEG-RA-BD-PU 11500 2.33 730
Modified Castor-Oil-PU 23600 13.71 3540
Modified Castor-Oil-BD-PU 22700 7.50 3540

a) By GPC with polystyrene calibration.
b) M, of the used polyols.
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Figure 1 'H NMR spectrum of TEG-RA-BD-PU in DMSO-d;.



Table 2 Solubility of Polyurethanes®

Polymer hexane toluene Et,0 CHCl, THF CH,Cl, acetone ethanol methanol DMSO H,0
TEG-RA-PU ~ x O O O o @] O x X A x
TEG-RA-BD-PU x x x x O X X X X o) X
Modified
. X A X A A A X X X A X
Castor-Oil-PU
Modified
X X A A A
Castor-Oil-BD-PU © 1 X ) i
a) Polymer concentration, 1 wt/vol%
O: soluble, A: partly soluble, x: insoluble.
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Figure 2 DSC thermograms of the polymers during the second heating scan.
T, glass transition temperature measured by DSC; second heating scan.
T, : thermal decomposition temperature measured by TG-DTA; 5 % weight loss.
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