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Synthesis and Modification of Hyperbranched Polyester Dust Suppressant
LIU Yang, WANG Meiyan, ZHAO Susu, LIU Yangyang, YANG Jing
(College of Chemical and Environmental Engineering, Shandong University of

Science and Technology, Qingdao, Shandong 266590, China)

Abstract: Based upon N, N-diethylol-3-amine methylpropionate as monomer and stearic acid as modifier, the modi-
fied monomer with long alkyl group was synthesized. Second generation hyperbranched polyester (HBPE2) was
synthesized using pentaerythrotol as core, the modified hyperbranched polyester (modified HBPE3) dust suppres-
sant was synthesized from HBPE2, monomer and modified monomer. The results show that optimal technological
conditions of modified monomer are temperature 130 °C, catalyst dosage 1. 00% , and reaction time 2. 5 h. The best
technological condition of modified HBPE3 dust suppressant are modification ratio is 1:6, catalyst dosage 1. 00% ,
temperature 130 ‘C, and reaction time 2.5 h. Study on the dust suppression performance, the results show that the
prepared dust suppression is noncorrosive and it has good solubility, good water retention and high dust suppression
rate, and it has a bright prospect in the field of dust suppression.
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Fig. 1 Synthesis of modified monomer
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Tab.1 Factors and levels of orthogonal experiment
KT
Bt (A) BB /C EAEFI RO/ % mfE (D) /h
1 1:2 120 0. 80 2.0
2 1:4 130 1. 00 2.5
3 1:6 140 1. 20 3.0
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Tab. 2 Design and results of orthogonal experiment
ik 165 A B D ok / % K=/ %
1 1 1 1 0. 307 0.063
2 1 2 2 2 0. 550 0.074
3 1 3 3 3 0.527 0. 064
4 2 1 2 3 0.537 0.068
5 2 2 3 1 0.595 0.075
6 2 3 2 0.637 0. 066
7 3 1 2 0.568 0.062
8 3 2 3 0. 659 0.071
9 3 3 1 0.699 0. 064
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Tab. 3 Analysis of experimental results
EER 7 A B C D

K, 1. 383 1. 413 1. 602 1.602
K, 1. 770 1. 803 1. 785 1. 755
K; 1.926 1. 863 1. 689 1.722
ki 0.461 0.471 0.534 0.534
KR ko 0.590 0.601 0.595 0. 585
k3 0.642 0.621 0.563 0.574
W2 R 0. 181 0. 150 0.061 0. 051

ISR ABCD
K, 0. 201 0.192 0. 200 0.202
K 0. 208 0.220 0.205 0.202
K; 0.197 0.194 0.201 0.203
ky 0.067 0. 064 0.067 0.067
Uk R ks 0.070 0.073 0.068 0.067
ks 0. 066 0. 065 0.067 0.068
e 2 R 0. 004 0. 009 0.002 0.001
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