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Polymer Polyol Based on TMI-Type Macromolecular Dispersion Stabilizer

LIU Luqi, WANG Xinling
(School of Chemistry and Chemical Engineering, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: A series of TMI-type macromolecular dispersion stabilizers with unsaturated double bonds at the end of the chain
were synthesized from polyether polyol and 3-isopropyl-dimethylbenzyl isocyanate (TMI) under suitable temperature and
catalyst conditions. The homemade TMI-type macromolecular dispersion stabilizers were involved in the synthesis of
polymer polyol (POP) by dispersion polymerization, during which a series of POPs with different viscosity and solid content
were formed by co-polymerization with styrene and acrylonitrile. The effect of the reaction conditions on the viscosity and
solid content of the POPs was investigated by varying the capping ratio(n(—NCO) :n(—OH) ), the mass fraction of the

macromolecular dispersion stabilizer in the base synthesis formulation, and the molecular weight of the polyether used as a
solvent. When the capping ratio of TMI-type macromolecular dispersion stabilizer was between 0.8:6 and 1:6, the mass
fraction of macromolecular dispersion stabilizer in the basic synthesis formula was 4%, and the lower molecular weight
polyether was used as the solvent in the basic synthesis formula, POPs with solid content higher than 40% and viscosity lower
than 4 500 mPa-s could be synthesized.
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Fig. 1 Schematic diagram of TMI-type macromolecular dispersion stabilizers involved in the synthesis of polymer polyols
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Table 1  Effect of temperature and catalyst on the reaction rate of TMI-type macromolecular dispersion stabilizers

Sample Catalyzer 7/°C Reaction end time
D-TMI,so,, T12(w=0.04%~0.1%) 50 >10h
D-TMIg0q; T12(w=0.04%~0.1%) 80 1~2h
D-TMIpoq; T12(w=0.04%~0.1%) 90 1~2h
D-TMIj0001 T12(w=0.04%~0.1%) 100 1~2h
D-TMI,70c0 None 70 12 h(Incomplete reaction)
D-TMI goco None 80 12 h(Incomplete reaction)
D-TMI 90c0 None 90 12 h(Incomplete reaction)
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Fig.2 FT-IR spectra of TMI-type macromolecular dispersion Fig.3 'H-NMR of D-TMI9o.; and hexafunctional polyether polyol

stabilizers
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Table 2  Effect of capping ratio of TMI-type macromolecular dispersion stabilizers on the viscosity and solid content of polymer polyols

n(—NCO) :n(—OH) Viscosity /(mPa-s) Solid content /%
3:6 >20000 41.10
2:6 16600 41.50
1:6 12200 41.80
0.9:6 11000 41.21
0.8:6 10000 42.08
0.7:6 10000 41.99
0.6:6 8800 40.98

n(—NCO):n(—OH): a—1:6; b—0.9:6; ¢—0.8:6; d—0.7:6
4 AlRERm LT, REY LR AL B
Fig. 4 SEM images of polymer polyols at different end-capping ratios
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Table 3  Effect of mass fraction of TMI-type macromolecular dispersion stabilizer on viscosity and solid content of polymer polyols

w(Macromolecular dispersion stabilizer)/% Viscosity/(mPa-s) Solid content/%
1 57000 41.09
2 16600 41.14
3 11000 41.21
4 9500 41.10
5 9900 41.04

8 10600 40.78
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Fig. 5 SEM images of polymer polyols at different mass fractions of TMI-type macromolecular dispersion stabilizer
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Table 4 Effect of molecular weight of polyether solvents on viscosity and solid content of polymer polyols

n(—NCO) :n(—OH) Initial polyether Viscosity/(mPa-s) Viscosity ratio Solid content/%

Polyether 330 N 16600 41.50

2:6 2.37
Polyether 330 7000 40.47
Polyether 330 N 12200 41.80

1:6 2.77
Polyether 330 4400 42.07
Polyether 330 N 11000 4121

0.9:6 2.50
Polyether 330 4400 41.40
Polyether 330 N 10000 42.08

0.8:6 2.33

Polyether 330 4300 41.01
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(a) n(—NCO) :n(—OH)=1:6, Polyether 330N; (b) n(—NCO) :n(—OH)=0.9:6, Polyether 330N; (c) n(—NCO) :n(—OH) =0.8:6, Polyether 330N;
(d) n(—NCO) :n(—OH)=1:6, Polyether 330; (¢) n(—NCO) :n(—OH)=0.9:6, Polyether 330; (f) n(—NCO) : n(—OH)=0.8: 6, Polyether 330

Ko AREEREHAF D TRT, REVZITRAE B T

Fig. 6 SEM images of polymer polyols at different molecular weights of polyether solvents
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