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| like baked potatoes. | dortiave a mi-
crowave oven, and it takes forever to
bake a potato in a conventional oven.
Sometimes I'll just throw one in there,
even if | don't want one, because by the
time it's done, who knows?

Mitch Hedberg
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Abstract

The aim of this Thesis concertig initial investigation of whether the use of microwave
leads to the production of the prepolymer (prepolymer), which is an intermediate for the
production of polyurethane HEUR (Hydrophobically modified ethated urethanes), as
there are no previous references in the literaRadiculaty, the prepolymer refers to the
reaction of only the polyol, which gives the hydrophilic part to the final product, with iso-
cyanate, while the produced polyurethane HEBS8ults from the reaction of the prepoly-
mer witha sort chairalcohol, which gives the hydrophobic part to the final product.

HEUR is mainly used in coatings aasl a rheology modifier, an addititteatcan influence
the rheological behavior of coatingsvarious stages of production, processing, &pyli-
cation

The methodshat wereusedto produce the prepolymerereconventional and microwave
heating Due to the different modes of heat transfer, an analytical study of the required
completion times of each stage of the process was carried out by the two methods.

Then, the different polyethylene glycols (PEGSs), used as polyols, were analyzed by gel
permation chromatography (GPC), Fourteansform infrared spectroscopy (FTIR), and
nuclear magnetic resonance spectrosclgyNMR).

Furthermore, a comparison differentdehydration methodsf the PEGavas performed
becausas shown in the literature, the presence of high water content in polyols, leads to
side reactions with the main one being that of urea formation. The latter was confirmed
experimentally by the reactions carried out in open and clessskelconditions.In the

open vessel conditions PEG is used with its initial moisture content, while in the closed
vessel conditions, the PEG has been dehydrated.

Also, a series opreliminaryexperimentsvere performed to investigate the existence of
thermaland nonrthermaleffects in the case of microwaheating Regarding the experi-
ments using conventional heating, a repeatability study was performed as well as it was
investigated whether the torque that develops onntipeller due to the development of
viscosity can comibute to the monitoring of the reaction.

Finally, a commercial HEUR polyurethane product was analyzed by GPC and IR analysis,
the results of which were compared with the products produced by microwawesclu-

sion, microwave experiments showed the possibility of producing a product with a similar
molecular weight Mn to theommercial product of 18000rgbl, while there is also the
possibility of preparing a prepolymer with a higher molecular weigd600 g/mol.

Key-Words Polyurethane, HEUR, PEG, isocyanate, rheology modifiers, coatings, con-
ventional heating methods, microwaves, GPC
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CH, HOCH, CH, OCCH,OH, OO,
Polylpropylene oxide) ghycol Palyiethylene adipate)
o OH 0 0
CH,OCICH,) CH=CHCH,(CH, ) CH, . I-:CH;.:-._EDIn-:EH;:aiD-g-:EH:: 1.0H
0 OoH
lH;.D:I'_I-!CH::-?CH=EHEH::CH;.ZIE_CI—! Polycaprolactone
0 oH o

||II X B ) o 7
HOCICH,), CH=CHOH,ICH,) TH,8 OHICH,) JOCOICH,) 1,0H

Castor oil Polycarbonate
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CH; fHs
NCO OCN NCO
NCO CH, NCO
NCO 2,6-Toluene diisocyanate 4,4-Diphenylmethane diisocyanate (MDI) NCO
2,4-Toluene (TDD) 1,5-Naphthalene
diisocyanate diisocyanate (NDI)
CH,
CH, — CH, CH, —CH,
/ N s NCO
OCN(CH,)gNCO OCN —Cli H/C—CHszH HC NCO H
1,6-Hexamethylene CH, —CH, CHz —CH2 ’
diisocyanate (HDI) i NCO
4.4"-Dicyclohexylmethane diisocyanate (H; ;MDI) 4,6"-Xylylene diisocyanate (XDI)
H;C
3 N=C=0 ?H; t‘:Ha
HyC o 0=C=N—CH,— ?:—\:H2 —CH—CH, —CH, —N=C=0  OCN @NCO
HyC ™ TCH;—N=C=0 CH;

3-Isocyanatomethyl-
3,5,5-trimethylcyclohexyl isocyanate.
(Isophorone diisocyanate) (IPDI)

CH, CH, CH, CH,
NCO
//\\// OCN Q O NCO OCN CH, NCO
OCN

Cyclohexyl diisocyanate 3,3"Tolidene 4,4"-diisocyanate. 3,3"-Dimethyl-diphenylmethane 4,4"-diisocyanate
(CHDI) (3,3"-Dimethyldiphenyl 4,4"-diisocyanate) (TODI) (DDI)

para-phenylene

2,2,4-(2,4,4-) Trimethylhexamethylene diisocyanate. diisocyanate (PPDI)

(2,2,4-Trimethyl-1,6-hexamethylene diisocyanate) (TMDI)
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1. Linear diol: (1,4-butanediol) HO-CH,CH,CH,CH,-OH
2. Linear amine: (ethylene diamine) H,N-CH,CH,-NH,
3. Branched diol (trimethylol propane) CH,-0-CH,CH,-OH

H,C~CH,~C~CH,~CH,~OH

CH,~0-CH,CH,-OH
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Network parameters
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H = magnetic field
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