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Optimization of Preparation Technology of Waterborne Polyurethane Adhesive

GAO Qiao-xia
(Chongqing Business Vocational College, Chongqing 401331, China)

ABSTRACT: This research aims to improve viscosity of waterborne polyurethane adhesive by the optimal preparation
technology. Response surface analysis was applied to gain the optimal preparation technology of waterborne polyurethane
adhesive. Effect on viscosity of waterborne polyurethane adhesive of the prepolymer, modifier, flexibilizer concentration
and the interactions were studied to gain the optimal preparation technology. The results showed that the theoretical pre-
dictions (2716.64 mPa-s) agreed well with the experimental results (2658.32 mPa-s) when there were 47.24% (mass per-

cent) prepolymer, 6.24% (mass percent) modifier, 5.84% (mass percent) flexibilizer, and 40.68% (mass percent) solvent.
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Response surface analysis can be used for optimization preparation technology of waterborne polyurethane adhesive.

KEY WORDS: response surface analysis; polyurethane; adhesive; viscosity
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Fig.1 Effect of prepolymer content on viscosity of polyure-
thane adhesive
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Fig.2 Effect of modifier content on viscosity of polyurethane
adhesive
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Fig.3 Effect of flexibilizer content on viscosity of po-
lyurethane adhesive
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Tab.1 Coded values and corresponding actual values of the
optimization parameters

=
K- il
Al% B/% Cl%
-1 35 5 4
0 45 7 6

1 55 9 8

% 2 Box-Behnken SLIiZit 54 %
Tab.2 Box-behnken experimental design and results

SRS A% B/% Cl% A5 /(mPa-s)
1 -1 0 1 1243.28
2 0 0 0 2687.66
3 1 -1 0 2503.17
4 -1 1 0 1689.94
5 0 0 0 2735.15
6 1 0 -1 1788.25
7 -1 -1 0 1738.33
8 1 1 0 1345.55
9 0 -1 1 1888.50
10 0 -1 -1 2150.35
11 0 0 0 2598.25
12 0 0 0 2754.37
13 0 1 1 1635.55
14 1 0 1 2084.13
15 -1 0 -1 1943.67
16 0 1 -1 2011.11
17 0 0 0 2513.57

x3 MOARBEFESN
Tab.3 Statistical significance of each term of the fitted
regression model

KW T if g P P BEM
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AC  2.48x10° 1 2.48x10° 12.51 0.0095 =
BC 323249 1 323249 0.16 0.6985 A&
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Fig.4 Prepolymer and modifier interaction effects on the vis-
cosity of polyurethane adhesive
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Fig.5 The prepolymer and toughening effect of agent interac-
tion on the viscosity of polyurethane adhesive
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on polyurethane adhesive viscosity influence
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