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Preparation of shadow-resistant aqueous acrylic
emulsion pressure-sensitive adhesive

LUO Dan', WANG Zhizheng?, ZHANG Yunrui', LI Changcheng'"

(1. Key Laboratory of Marine Chemical Theory and Engineering Technology, Ministry of Education, Ocean University
of China, Qingdao 266100, Shandong, China; 2. Qingdao Hirenown New Material Co. Ltd., Qingdao 266000, Shandong,
China)

Abstract: A water-based polyacrylate emulsion was prepared from semi-continuous seed emulsion
polymerization of hydroxy ethyl acrylate (HEA), acrylic acid (AA) and butyl acrylate (BA), and then
further processed into an emulsion pressure-sensitive adhesive. The samples obtained were characterized by
FTIR, TEM and TG, and measured for particle size and viscosity. The effects of initiator (ammonium
persulfate) amount (based on the total mass of reactive monomer, the same below), stirring speed, reaction
temperature and holding time on the properties of polyacrylate emulsion and emulsion pressure-sensitive
adhesive were analyzed, while the influence of type and amount of additional crosslinking agent (based on
the mass of polyacrylate emulsion, the same below) as well as vacuum treatment time on the properties of
emulsion pressure-sensitive adhesive were discussed. The results indicated that the polyacrylate emulsion
(PSA-1 emulsion) and emulsion pressure-sensitive adhesive PSA-1, prepared under the conditions of
initiator amount 0.4%, stirring speed ranging from 700 to 800 r/min, reaction temperature 85 °C, and
holding time 2 h, displayed better properties. The emulsion pressure-sensitive adhesive prepared using
aziridine as additional crosslinking agent with amount of 1.0% and 1.5% exhibited more excellent shadow
resistance. The emulsion pressure-sensitive adhesive PSA-1-60 prepared by vacuum treatment of PSA-1
emulsion for 60 min had excellent bonding properties and shadow resistance, with the initial adhesion was
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25# and the peel strength of 1.85 N/cm at 180°. Additionally, no visible shadows on the surface of test

mirror plate was detected.

Key words. emulsion polymerization; polyacrylic acid emulsions; pressure-sensitive adhesives; surface

protective films; resistance to dark shadows; adhesives
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Schematic diagram of synthetic route (a) and cross-
linking principle (b) of polyacrylate emulsion
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Fig.2 FTIR spectrum of PSA-1-60 emulsion
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Fig. 4 Particle size distribution of PSA-1-60 emulsion
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Fig. 5 TEM image of PSA-1-60 emulsion at different

magnifications
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Fig. 7 Effect of initiator dosage on shadow resistance of
pressure-sensitive adhesive
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Fig. 8 Effects of stirring speed on viscosity (a) of polyacrylate
emulsion as well as initial adhesion (b) and peel
strength (c) of emulsion pressure-sensitive adhesive
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Fig. 9 Effect of stirring speed on shadow resistance of
pressure-sensitive adhesive
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Fig. 10 Effects of reaction temperature on viscosity (a) of
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(b) and peel strength (c) of emulsion pressure-
sensitive adhesive
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Fig. 11 Effect of reaction temperature on shadow resistance
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Fig. 12 Effects of holding time on viscosity (a) of polyacrylate
emulsion as well as initial adhesion (b) and peel
strength (c) of emulsion pressure-sensitive adhesive
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Fig. 13 Effect of holding time on shadow resistance of
pressure-sensitive adhesive
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23 PSA-1 /G IEEEER
2.3.1  SPm R B 8ok

2 1 FIE 14 R HM A2 156550 R0 2 A H 5 % ZLIE
UL B A R S Tt R R RE A . iR 1A
& 14 AT, Bt SCIBCHR) FH A A 3G K, B i) 28 1k
BEERER . T EERTE ShRE SN, RO A0
1. 180°# B 3y /)N 5 A KH-560 5% HW2100CN
LA, RIS ) A BB AR T, A 1.0%
I LS%AERESS , BRI [0 A B ek st , (2
FhEsR I

1 SRR T 5L i SO B R 1 B

Table 1 Effects of type and amount of crosslinking agent
on properties of emulsion pressure-sensitive
adhesive

VR @J%EZJ 180° 5 ?Lﬂﬁ%ﬂi
(RERS#) SR BE/(N/em) i8] /h

0.1% KH-560 16 1.08 >24

0.3% KH-560 16 0.84 22

0.6% KH-560 15 0.83 20

1.0% KH-560 15 0.83 16

1.5% KH-560 4 0.33 12

0.1% HW2100CN 20 1.72 20

0.3% HW2100CN 18 1.59 18

0.6% HW2100CN 17 1.38 16

1.0% HW2100CN 16 1.37 11

1.5% HW2100CN 16 1.28 10

0.1% % N BE 14 0.72 16

0.3% %N BE 7 0.60 15

0.6% A N IE 7 0.52 12

1LO% AN IE 7 0.55 10

1.5% %N IE 4 0.33 7

232 AEAAGHH
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Table 2 Effect of vacuuming time on properties of pressure-
sensitive adhesive

FLVTE LIE ] 180 25
Fhi (WBRT#) i B /(N/cm)
PSA-1-20 26 1.92
PSA-1-40 26 2.08
PSA-1-60 25 1.85
PSA-1-80 25 1.79
PSA-1-100 25 1.74
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Fig. 14 Effects of type and amount of crosslinking agent
on shadow resistance of pressure-sensitive adhesive
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Effect of vacuuming time on shadow resistance of
pressure sensitive adhesive
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