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Polyester, Unsaturated Polyester
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GLOBAL

Available in all countries across all continents
without any legislative or regulatory restrictions.

INNOVATIVE

A solution provider challenging status-quo to
deliver above and beyond expectations.

DURABLE

Series of diols and polymer blocks with distinctively
higher performance against conventional technologies.
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= Improves yellowing resistance and gloss retention Delivering for the needs of multiple markets from

= Increases compatibility coatings, adhesives, sealants and elastomers to
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2-Butyl-2-Ethyl-1,3-Propanediol

CAS number: 25265-77-4
EC (EINECS) number. 204-1-117
HS number: 2905 39
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resin/ wt % styrene/ wt% MMA/wt% Viscosity/ cP

% styrene reduction

% VOC reduction

A 0%BEPD, 0%MEG 60 40 0 801 0 0
D 30% BEPD, 0% MEG 63 37 0 809 7.5 7.5
H 30%BEPD, 40%MEG 64 36 0 790 10 10
A 0%BEPD, 0%MEG 60 25 15 584 37.5 0
D 30% BEPD, 0% MEG 62 24 14 595 40 5
H 30%BEPD, 40%MEG 64 23 13 590 42.5 10
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Structural Carbon
UD Laminate
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PVC Glass TX
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Adhesive

Adhesive

Sandwich-Foam _
PMI Glass BX Adhesive

Sandwich-Foam Structural Carbon
PVC Glass TX UD Laminate

Adhesive Source: Gamesa Technology Corp, & Sandia National Laboratories
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UPR formulations

Unsaturated Polyester Resin

Neopentyl glycol (NPG) / g 332.6 335.1 337.6 3472 8 152.6 153.7 154.7 156.9 269.1 209.2
SYNOXOL™ BEPD / g - - - - 234.8 236.5 238.1 2415 82.8 161.0
Propylene Glycol (PG) / g 162.0 122.4 82.2 - 148.7 112.2 75.4 - 157.3 152.8
IMono Ethylene Glycol (MEG) / g - 33.3 67.1 136.2 - 30.5 61.5 124.7 - -
Isophthalic acid (PIA) / g 368.4 371.1 374.0 379.8 338.2 340.5 342.8 347.7 357.8 347.7
Maleic Anhydride (MA) / g 265.8 267.7 269.8 273.9 243.9 245.6 247.3 250.7 258.1 250.8
Total charge / g 1129 1130 1130 1133 1118 1119 1120 1121 1125 1122
Reaction water / g 129 130 130 133 118 119 120 121 125 122

Theoretical properties at acid value = 18 mgKOH g

Hydroxyl number / mgKQH g* 44 45 45 46 40 41 41 42 42 42
Hydroxyl excess / % 3 3 8 8 3 8 8 8 8 8
Molecular weight (M,) / Da 1200 1200 1200 1200 1200 1250 1200 1200 1200 1200
Molecular weight (M,,) / Da 1600 1600 1600 1600 1900 1500 1600 1600 1600 1600
Polydispersity 1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.9
Functionality 1.3 1.3 1.3 1.2 1.4 1.4 1.4 1.3 1.3 1.4

Acid value / mgKQH g* 16.8 17.3 15.7 17.4 19.1 18.1 1/7.8 19.8 20 18
Hydroxyl number / mgKQH g* 41.5 43.5 43.4 44 40 40.8 39.9 40.5 42 42
Molecular weight (M) / Da 1900 2000 2100 2100 2000 1900 1900 2100 1900 2100
Molecular weight (M,,) / Da 4400 5000 5100 4900 4700 4500 4400 4300 4300 4800
Polydispersity 2.3 2.5 2.5 2.3 2.3 2.3 2.3 2.3 2.3 2.3
T. (onset) / °C 20 20 19 18 19 15 11 11 18 15
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UPR formulations

Table 4 - Summary of diol content as a percentage of diols present

Resins A B C ) E F G H l J
NPG / mol% 60 60 | 60 60 | 30 30 | 30 30 50 | 40
vanxnﬂ“

BEPD / mol% 0 0 0 0 30 30 | 30 30 10 20
PG / mol % 40 30 | 20 0 40 30 | 20 0 40 | 40
IMEG / mol% 0 10 | 20 | 40 0 10 | 20 | 40 0 0
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Gelcoat formulation

Polyester, 60 % in styrene 63.2
Thixotropic additive, HDK N20 5 5.20
Talc, Finntalc MO5 5.20
Styrene 6.20
TiO,, Kemira 650 15.60
BYK 501 ¢ 0.21

Grind for 20 min at 2000 rpm at T = max. 45° C

Styrene 7.30
Promoter, Co-octoate 10% 0.12
Co-promoter, DMAA (Dimethylacetoacetamide) 0.1
Inhibitor, THQ 10% 0.07

Mix properly and add 2% MEK-Peroxide-50 as initiator just shortly before use.

5  Wacker Chemical
6  BYK-Chemie
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