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Study of Dispersing Effects of Polycarboxylate Superplasticizers on
Gypsum Particles
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Abstract: Dispersing effects of combrtype polycarboxylate grafted copolymers such as methacrylic acid methoxy
polyethylene glycol methacrylate( MA A-MPEGMA) copolymers, maleic acid-polyethylene glycol allyl ether( M A-
APEG) copolymers and acrylic acid polyethylene glycol allyl ether( AA-APEG) copolymers, and polyacrylic acid
(PAA) homopolymer on gypsum particles were studied. Better dispersing effects and longer set time are achieved
by adding the polymers with short side chain length, low molecular weight or high density of electric charge. Poly-
catboxylate copolymer can significantly improve microstructure and pore structures of hydrated gypsum. Polycar-
boxylate copolymer can decrease porosity but increase pore size and distributions. IR analysis indicates that surface
complexes and chemical adsorption are formed by functional groups —COO™ in carboxylate copolymers and Ca’*

on particle surface. The binding strength of different copolymers on gypsum particle surface has following se
quence: maleic copolymer> acrylic copolymer> methacrylic copolymer.
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Table 1 Influence of polymer structures on gypsum

Sample code Type of polymer PEO n( —COOH)/ n( PEG) M, Flow/ - _Setting time diferences
mm Initial Final
ESPCE-2 13 11 6111 225 16 61
ESPCE: 1 22+ 9 41 7182 242 44 82
PCE 1 MAA-MPEGMA 22+ 9 41 15 086 218 10 25
PCE 2 22+ 45 41 20741 196 5 20
PCE 5 90 91 33020 244 27 54
PCE 7 MA-APEG copolymer 50 61 11399 120 145 700
PCE 8 AAAPEG copolymer 50 61 11237 228 46 96
KEP 50 PAA 0 + oo 13 194 260 240 1030
(PAA): KEP-50,
, M 18 032,
M. 13194.
\ 0.17~ 0.48 m’/ g. 1.4
1.2 (AutoPore V9500,
GB/T 17669. 4—1999( )
» . , 1.5 SEM
0.05%, 0. 65. , , JEOL JSM-
1.3 6360LV s
, 1.6 (FTIR)
(1) ASTM C 191b—  KBr 1 100 , Nicolet
20044 M agna IR550
» R 300 g, 1 mm. )
(2) 2.1
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Fig. 1 Variation of water reduction rate as a function
of polymer dosage
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