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Table 1 Orthogonal experiment factor level table

K%
KA A B C
HLB FLALFI R/ % FLALWREE /C
1 8 7 70
2 9 8 75
3 10 9 80

£2 AUBHTFHHETKREHRER

Table 2 Design and results of orthogonal experiment of emulsifying polymer wax

G5 A B C Bk %
HLB {d FALF &/ % FLALEE/C
1 1 1 1 95. 3
2 1 2 2 95.7
3 1 3 3 95. 4
4 2 1 3 95.9
5 2 2 1 96. 7
6 2 3 2 96. 4
7 3 1 2 96. 2
8 3 2 3 95. 9
9 3 3 1 96. 3
K, 95. 47 95. 80 95. 87
K, 96. 33 96. 10 95. 97
Ks 96. 13 96. 03 96. 10
K —K 0. 86 0.30 0.23
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Figure 1 Particle size distribution of polymer wax emulsion
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Figure 2 The relation curve of modulus and dynamic frequency of polymer wax emulsion

2.4 AEEELREEX IR IR E WK R0

Pl 3 g AN TR) ) 2L 5 X U BB 5 P i A P Y 2 i G AR T

M RT LA BB B FLBCE B N O BN 4 D0 IR B S A B AN 29. 2mg BEE 13. 9mg, KR
M 34 106K 28 20. 500, 21 BEFLIRER I ek Dy A D0 o PR — 20 U M LR B kA AL AN TR I K R AT 1Y
Hade . X EEIE RN AR FLBOIN A S 23 BOZE FLIRCT 00 5 00K AT LR im0 0 J2 0 3 3 R DT A
P AR BHL AL T A0 A X Ui A TR T 7 A Y S A A R D 8 O U S S 78 R 5 T (PR R — 2 1 i 7L
TR0 I S R 7 U 5 3 T L 2 R R A7) 0 M 3 T A PR 45 AR KO TS MR A O TR R A TG B
RAZAE o h T 20 1 W5 AR IR A5 K (0 AT — 5 A9 /KRR P DR A 05 2L 980 T LA 2 B ) TR K R

10. 14028/j. enki. 1003-3726. 2018. 10. 005



46 - [T S R | 2018 4 10 H

35+ Q}IaSiobn loss‘?’/b o

ol § AN ater absorption/%

® %% \

» %§ § % Y § N N\
\lrreem

TR

a1

gL

w(paraffin emulsion)/%

PR3 AN [ S0 b 0 a1 7 1 ) 2 o

Figure 3 Effect of different polymer wax emulsion content on the wear and water resistance of the membranes
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Table 3 Effect of different polymer wax emulsion content on the gloss of the membranes
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Preparation of Polymer Wax Emulsion by Phase Conversion and Its
Application in Waterborne Coatings

WANG Xiao-rong'* , MA Guo-yan®’, GU Zheng-fu’, WU Zhe?

(1. College of Chemistry and Chemical Engineering , Xianyang Normal University, Xianyang 712000, China;
2. Shaanxi Key Laboratory of Chemical Additives for Industry. Shaanxi University of Science and Technology »
Xi’an 710021, China; 3. Research Institute of Oil/Gas Technology, Changqging Oil field Branch Company ,
Xi’an 710021, China)

Abstract: The optimum process condition of emulsifying polymer wax was obtained by the orthogonal design method
using Fatty alcohol polyoxyethylene ether (MOA-15), Propanediol block polyether (1.31) and Laurate polyoxyethylene
ester (LAE-4) as compound emulsifiers with phase conversion method. The optimum process conditions were HLB value
9, the dosage of compound emulsifier 8%, the emulsifying temperature 80°C. The particle size distribution was tested by
using dynamic light scattering (DLS), and the particle size was 256. 3nm. The relation of modulus and dynamic frequency
of polymer wax emulsion was discussed by using the dynamic rheological test. The dynamic frequency scanning test
investigated that the polymer wax emulsion system has better viscoelasticity. The waterborne coatings were prepared by
mixing the polymer wax emulsion and waterborne polyurethane. Effect of different content of polymer wax emulsion was
discussed. With the increment of the content from 0 to 4% , the abrasion loss of the membranes decreased from 29. 2mg to
13.9mg, the water absorption decreased from 34.1% to 20.5%, and the gloss of the membranes increased.

Key words: Polymer wax emulsion; Waterborne coatings; Stability; Wear resistance
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