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Polyorthoesters for Low-VOC Coatings

Summary

A series of new oligomeric polyorthoesters for
low-VOC coatings was prepared by protecting OH
groups with orthoester compounds to achieve both
low viscosity and excellent compatibility with
cross-linking agents. These new oligomeric
polyorthoesters were synthesized through co-
condensation reaction among polyol, orthoester,
and « or 3-glycol compounds under an acidic
condition. Here, the « or [3-glycol compounds
were used as stoppers to prevent excessive
polymerization. The polyorthoesters can easily be
hydrolyzed with atmospheric moisture, and the
reproduced OH groups can react with appropriate
cross-linking agents. It is unique in this system
that even the stoppers, a or /3 - glycol compounds,
can react with the cross-linking agents to achieve
an extremely low VOC emission. The
polyorthoesters cured with polyisocyanate
compounds proved to be highly cross-linked
polymers showing excellent mechanical

properties, chemical resistance, etc.
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PE Pentaerythritol
DPE Dipentaerythritol
MOF Methyl orthoformate
MOA Methyl orthoacetate
BEPD 2-Butyl-2-ethyl-1,3-propanediol
1,6HD 1,6-Hexanediol

N 3300 Sumidur N 3300

PMA Propyleneglycol methyl ether acetate

DIW Deionized water
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RAEL TV —&EEFIRL 72 (F T IV5S-1) o 2D
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£2 KUFNWFIXFTILOES mole (wt)
(MW) Al A2 A3 A4

PE (136) 1 (136) 1 (136) 1 (136)

DPE (250) 1 (250)

MOF (106) 4 (424) 4 (424) 4 (424)

MOA (120) 4 (480)

BEPD (160) 4 (640) 4 (640) 4 (640)

1,6HD (118) 4 (472)
Formic acid trace trace trace trace
—MeOH (32) —12 (—384) —12 (—384) —12 (—384) —12 (—384)
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No. polyols orthoesters glycols Viscosity OHV (calc.) notes
Al PE MOF BEPD X+ 550 transparent
A2 PE MOA BEPD M 515 precipitation
A3 DPE MOF BEPD 74 528 tsansparent
A4 PE MOF 1,6HD — — gelation
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MW (theoretical) | OHV (theoretical) Viscosity SpP* Compatibility * *
A1 816 550 X+ 9.1 Good
PLACCEL-303 300 540 Y- 13.2 Very Poor
PLACCEL-305 550 305 X 11.9 Poor
*SP of N 3300=8.9 **with N 3300
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x5 Ky b0 7REERBY > TILERK (wt)
sample No. 1 2 3 4 5) 6 7 8
Al 30 30 10 10 10 10
N 3300 30 30 19 19 19 19
Nacure 5543 1.2 1.2 1.2 1.2
PMA 2.4 2.4 3.2 73 2.3 6.4
NV (% theoretical) 100 100 90 90 90 80 90 80
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sample No. initial 3 days 6 days 11 days 24 days
1 X+ X+ X+ X+ X+
2 Z 7+ 7+ 771 771
3 J= J+ JK L+ L+
4 TU 7+ 71— 71 72—
5 Q XY 72 73 7374
6 E LM U+ vw VW
7 QR gelation - - -
8 D+ 73— 75— 7677 gelation
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KHN 14
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Breaking stress 577kg/cm?
Tensile modulus 17,000kg/cm2
Elongation 6.3%
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