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Synthesis and Dispersing Properties of Carboxylic Acid
Allyl Polyether Type Superplasticizers
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Abstract: Carboxylic acid allyl polyether type copolymers were synthesized by copolymerization of unsaturated mon—
omers like acrylic acid( AA) methacrylic acid( MAA) or maleic anhydride( MA) with allyl polyoxyethylene ether
glycol( APEG) macro-monomers with poly( ethylene oxide) chain length( PEOs n) from 995. The effect factors on
transfer rate of APEG were examined. The molecular structure of copoly-mers and its dispersing ability to cement
paste were also investigated. The results show that APEG( n =50) has higher transfer rate when it is copolymerized
with AA or MA than it has when it is copolymerized with MAA. The transfer rate decreases with increase of molar
mass of APEG. AA-APEG copolymers with n =27 50 show better dispersing ability while AA-APEG copolymers
with medium length of backbone (13.6-5.9 nm) have good dispersing stability. In a certain extent initial disper—
sing ability of AA-APEG copolymers is improved with the increase of unsaturated acid( AA) monomer while dis—
persing stability is improved with decrease of unsaturated acid( AA) monomer and with increase of density of side
chain.
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Table 1 Physical and chemical properties of AA-APEG copolymers
Mol ratio of Length/nm Fluidity of cement paste/mm
Sample n AA/APEG M, m
(p q) Backbone Side chain Initial 1.5h
PCEGYH 12.0 1 17 707 5.2 17.0 13.9 200 170
PCEGY-2 0 10.3 1 18 010 6.1 17.4 13.9 220 110
PCEGY3 8.0 1 19 227 7.0 15.9 13.9 180 270
PCEGY4 6.4 1 19 434 7.3 13.6 13.9 140 250
PCEGY-S 11.0 1 18 457 9.0 27.2 7.5 155 155
PCEGY-6 5 5.6 1 16 513 10.0 16.6 7.5 210 170
7
PCEGY7 5.3 1 17 227 10.6 16.8 7.5 190 173
PCEGY-8 5.1 1 14 698 9.1 14.0 7.5 163 195
PCEGY9 12.3 1 13198 10.0 33.5 2.5 ( No flow) ( No flow)
PCEGYH0 5.6 1 11304 13.3 22.1 2.5 ( No flow) ( No flow)
PCEGYH1 9 1.3 1 22 445 41.0 23.8 2.5 ( No flow) ( No flow)
PCEGYH2 1.9 1 8716 14.8 10.8 2.5 153 ( No flow)
PCEGYH3 1.3 1 7 800 14.2 8.2 2.5 138 110
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Fig.5 Effect of MA-APEG copolymers with different side
chain length( n) on initial fluidity of cement paste
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