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ABSTRACT: The work aims to develop alcohol-soluble polyurethane ink with good application prospects, and to explore
the influence of the binder synthesized by the molecular weight of the polyurethane monomer on the printability and
thixotropy of the ink. Toluene diisocyanate (TDI), polypropylene glycol (PPG, M,=1000, 1500, 2000, 3000, 4000) and
chain extender, 2,2-dimethylolpropionic acid (DMPA) were used as raw materials to synthesize a series of alcohol-soluble
polyurethanes (PU1000, PU1500, PU2000, PU3000, PU4000) through chain extension reaction and pre-polymerization.
Then, Fourier infrared spectroscopy (FTIR) and gel permeation chromatography (GPC) were adopted to analyze the
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structure of alcohol-soluble polyurethanes qualitatively. Finally, the influence of polyurethanes, as the binder, synthe-

sized by PPG with different molecular weightson the viscosity, fineness, printability, steady shear viscosity and thixotropy

of ink was investigated. The polyurethane binder synthesized by PPG with different molecular weights had an important

influence on the properties of ink. With the increase of molecular weight of PPG, the viscosity, fineness and steady shear

viscosity of ink firstly increased and then decreased. When M;=1500, the ink prepared by the synthesized polyurethane

had the best comprehensive properties, such as viscosity of 880 MPa-s, fineness of 5 um, oil separation rate less than 5%,

superior printability (adhesion of 93%, initial dryness of 84 mm/s and gloss of 37) and excellent thixotropy (structure re-

covery rate of 94.47% at 15 s). The proposed polyurethane will have good application prospect in ink as the binder.

KEY WORDS: polypropylene glycol; polyurethane; binder; printability; rheological properties
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Fig.1 Polyurethane synthesis reaction
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Fig.3 Infrared spectra of different polyurethanes
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Tab.1 Molecular weights of different polyurethanes

FE M, M, PDI
PU1000 28776 76544 2.66
PU1500 21357 44423 2.08
PU2000 30986 70338 2.27
PU3000 33562 84912 2.53
PU4000 49847 146550 2.94
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Tab.2 Viscosity, fineness and oil separation rate before and after thermal storage

. K /(MPa-s) 8 /um Hrit /%
e 1d 14d 1d 14d 14d
PU1000 2440 2200 17 17 12
PU1500 880 840 5 5 5
PU2000 1200 1080 11 11 7
PU3000 1540 1340 15 15 10
PU4000 4600 3800 23 23 15
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Tab.3 Adhesion fastness, initial dryness and gloss
of five different inks

pegn  PECERS S WP ey
% (mm-min ")
PU1000 90 92 33
PU1500 94 94 38
PU2000 92 90 32
PU3000 92 94 29
PU4000 90 88 24
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Tab.4 Rheological data of three-stage thixotropic test

L5 A1 R /%
i

5s 10s 15s
PU1000 85.61 88.12 90.03
PU1500 92.17 93.70 94.47
PU2000 93.87 95.50 97.14
PU3000 89.40 92.16 93.86
PU4000 73.21 75.19 76.63
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Fig.4 Steady shear viscosity of different inks
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