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1. Reagents

Polyethylene glycol PEG 400 (Thermo Fisher Scientific)

Molecular formula: HLOCH,CH,),OH, n = 8-9 (average)
Appearance (Color): Clear colorless

Form: Viscous liquid

Identification (FTIR): Conforms

Molecular Weight: Average mol weight 380-420 (based on OH value)

Hydroxyl Value: 267- 295 mg KOH/g
pH: 4.5-7.0 (10%, demin water)
Viscosity: 104-140 mPa-s at 20°C

Isophorone diisocyanate IPDI (EVONIK INDUSTRIES, Code: VESTANATRIPDI)

Molecular formula: C;,H;sN,O,
Appearance (Color): Clear colorless
Form: liquid

Identification (FTIR): Conforms
Molecular Weight: 222.3 g/mol
NCO content: 37.5-37.8 %
Viscosity: 14 mPa-s at 20°C
Density: 1.058 g/ml

4,4'-methylenedicyclohexyl diisocyanate H;;MDI
VESTANATRH,;,MDI)

Molecular formula: C;sH,,N>,O,

Appearance (Colour): Clear colourless

Form: liquid

Identification (FTIR): Conforms

Molecular Weight: 262.35 g/mol

NCO content: 31.8-32 %

Viscosity: 35 mPa-s at 20°C

Density: 1.07 g/ml

2,2,4-Trimethylhexamethylene diisocyanate TMDI
VESTANATRTMDI)

Molecular formula: C11H18N202

Appearance (Colour): Clear colourless

Form: liquid

Identification (FTIR): Conforms

Molecular Weight: 210.27 g/mol

NCO content: 39.7- 40 %

Viscosity: 5-8 mPa-s at 20°C

Density: 1.01 g/ml
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2. Catalysts

Sodium Chloride NaCl (Sigma Aldrich, 99%)

Sodium bromide NaBr (Sigma Aldrich, 99.9%)

Sodium iodide Nal (Sigma Aldrich, 99.9%)

Sodium acetate NaOAc (Sigma Aldrich, 99%)

Sodium sulphate Na,SO, (Sigma Aldrich, Anhydrous, 99%)
Magnesium Chloride MgCl, (Sigma Aldrich, 98%)
Magnesium Sulphate MgSO, (Sigma Aldrich, 99.5%)
Calcium chloride CaCl, (Sigma Aldrich, 99.9%)

Calcium sulphate CaSQOy (Sigma Aldrich, 99.9%)
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3. FT-IR spectra of the reagents and the relative prepolymers

FT-IR spectrum of 4,4’-methylenedicyclohexyl diisocyanate H;;MDI (1)
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FT-IR spectrum of isophorone diisocyanate IPDI (2)
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FT-IR spectrum of 2,2,4-trimethylhexamethylene diisocyanate TMDI (3)
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FT-IR spectrum of PEG 400 (4)

B b

2 B &8 BRI

/‘*\

AT =

S BR8KESHB

1.
oo e ow

o bovasbwvwo o loono v lvavabonvalowoolowolovnnlovoslovardoonelvonobonwalonsalowrabowvalannalovonlomelosniloginl

337128 —

[

2870,08
260,57 —
098,55 —
1951,96 —

L3 5 )

!
| 11
288
=8

L=c - =l =]

570,93

240 87 —

|
8
8

163564 —
50,17 —
296,16 —

——

LA LR LALLY LAY LR RLLLY LR LALLS LALL) LRLLY LAY LU LLLL LAY LAY RLLLY AL LR LLLS LAY LARAY LLLRYELLLN LLAL) LLRLS L
3000 2600 2200 1500 1700 1500 1300 1100 900 700 500

3800 3400

cm-1

Group (stretching) Absorption peak (cm)
O-H 3379
Aliphatic C-H 2870
C-O-C and C-O-H 1103

S8




FT-IR spectrum of the prepolymer 7
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FT-IR spectrum of the prepolymer 8
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FT-IR spectrum of the prepolymer 9
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4. FT-IR spectra of polyurethanes extended with 1,2 ethylene glycol (10-12)

FT-IR spectrum of polyurethane 10
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FT-IR spectrum of polyurethane 11
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FT-IR spectrum of polyurethane 12
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5. FT-IR spectra of polyurethanes extended with 1,4 butanediol (13-15)

FT-IR spectrum of polyurethane 13
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FT-IR spectrum of polyurethane 14
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FT-IR spectrum of polyurethane 15

100
%T 3
95
95—5
93—5 ﬁ
E |
80 ' K
E-B—; |
85 I I
as—f |
E{I—E | I
?B—E !
m | 1
75
?{I—E I
&B—E I u !
653 '
3 11 11 11 | [ 11
63 (I ||||||| Cd
] £ 8 B FER-B HNRRE 8y 8
o = R 58 BL8EL 535% BF
_IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIIIIIIIIlIIIIlIIIIlIIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIIIIIIIIlIIIIlIIIIlIIIIlIIII|IIII
3600 3400 3000 2600 2200 1500 1700 1500 1300 1100 900 700 500
em-1
Group (stretching) Absorption peak (cm™)
N-H 3317
Aliphatic C-H 2870-2931
C=0 (urethane) 1697
C=0 (urea) 1658
CO-NH 1558
C-0 1257
C-0-C 1049-1103

S17



