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Fig. 1 Chemical structure of polycarboxylate superplastic izers
(1) MAA-MPEGMA copolymer; (2) AA-APEG copolymer;
(3) MAA-APEG copolymer
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Table 1 Particle properties of flue gas desulfurized (FGD) gypsum

Surface area

(pm) (pm) (em?/g)

Particle distribution Medium particle size

1.15~92.09 32.11 1718
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Table 2 Physical and chemical properties of AA-APEG copolymers

Sample Length (nm) Flow
PEO AA/APEG M, P,

No. Backbone Side chain (mm)
PCEGY-10 n =50 10.3:1 18000 6.1 17. 4 13.9 204
PCEGY-27 n =50 10.5:1 20000 6.6 19.1 13.9 192
PCEGY-28 n =50 10.3:1 19400 6.5 18.5 13.9 188
PCEGY-23 n=27 5.6:1 16500 10.0 16. 6 7.5 220
PCEGY-25 n =27 5.3:1 17200 10.6 16. 8 7.5 211
PCEGY-26 n=27 5.1:1 14700 9.1 14.0 7.5 216
PCEGY-30 n=9 1.9:1 8700 14.8 10. 8 2.5 232
PCEGY-31 n=9 1.3:1 7800 14.2 8.2 2.5 229
PCEGY-32 n=9 1.0:1 4100 7.8 3.9 2.5 241
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Fig. 2
mass ratio of PAA in PCEGY-32 and PAA mixed dispersant

The correlation between gypsum paste flow and

Control; without dispersant
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Table 3  Gypsum paste flow of MAA-MPEGMA copolymers with

different chemical structures

Sample No. PEO MAA/MPEGMA M, Flow (mm)
ESPCE-2 13 1:1 6100 225
ESPCE-1* 22 +9 4:1 7200 242

PCE-1* 22 +9 4:1 15100 218
PCE-2" 22 +45 4:1 20700 196
PCE-5 90 9:1 33000 244

“Mol ratio of PEG with PEO n =22 and PEG with PEO n =9 is 1:1;
" Mol ratio of PEG with PEO n =22 and PEG with PEO n =45 is 1:1.
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Table 4  Dispersing ability of polymers with different backbone

chemical structures

Sample No.  Polymer structure AA/APEG M,  Flow (mm)
PCEGY-30 AA-APEG(n=9) 1.9:1 8700 232
PCEGY-31 AA-APEG(n=9) 1.3:1 7800 229
PCEGY-32 AA-APEG(n=9) 1.0:1 4100 241
PCEGY-33 MAA-APEG(n=9) 1.9:1 9400 210
PCEGY-39 MAA-APEG(n=9) 1.4:1 8700 221
PCEGY-59 MAA-APEG(n=9) 1.0:1 5300 220
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Fig. 3 Dispersing ability of MAA-AA-APEG (n =9)
terpolymer versus AA/(AA + MAA) mass ratio
O Low M ; A High M
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Fig. 4  The correlation between gypsum paste flow and
weight-avergal molecular weight of MAA-APEG (n =9)
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Fig. 5 Influence of molecular weight and side chain length
of copolymers on set time of gypsum
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Table 5 Effect of structures of copolymers on gypsum set time

Set time difference (s)

Sample No. Type PEO —COOH/PEG M,

Initial Final

ESPCE-2 13 1:1 6100 16 61

ESPCE-1 22 +9 4:1 7200 44 82

PCE-1 MAA-MPEGMA 22 +9 4:1 15100 10 25

PCE-2 22 +45 4:1 20700 5 20

PCE-5 90 9:1 33000 27 54
KEP-50 PAA 0 + 13200 240 1030
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EFFECT OF MOLECULAR STRUCTURE OF POLYCARBOXYLATE
SUPERPLASTICIZERS ON GYPSUM DISPERSION

FU Lefeng, DENG Zuiliang, ZHANG Yi, ZHENG Baicun, YU Jianguo

(School of Resource and Environmental Engineering, East China University of Science and Technology, Shanghai 200237)

Abstract  Effects of comb-type polycarboxylate grafted copolymers such as methacrylic acid-methoxy
polyethylene glycol monomethacrylate ( MAA-MPEGMA ) copolymers, methacrylic acid-polyethylene glycol
monoallyl ether (MAA-APEG) copolymers and acrylic acid-polyethylene glycol monoallyl ether ( AA-APEG)
copolymers and polyacrylic acid (PAA) homopolymer on dispersion of gypsum particles and set time of gypsum
slurries were studied. Polymers with short side-chain length, low molecular weight or high density of charge
have improved dispersing effects and longer set time. In all polymers studied, PAA homopolymer with highest
density of charge has the best dispersing effects and longest set time. Copolymers containing very short length of
both side chain and backbone have better dispersion ability and longer set time. And copolymers containing
anchoring groups of acrylic acid have better dispersing ability and longer set time than that of copolymers
containing anchoring groups of methacrylic acid. Effects of chemical structure on dispersion of gypsum and
dispersion-adsorption mechanisms were also explained and discussed from the point of surface and interface
chemistry. It shows that the dispersing mechanism of polycarboxylate superplasticizer to gypsum powder is
realized through affecting set time and hydration reaction of gypsum with water, and is more like the
electrostatic repulsion effect than the steric hindrance.

Keywords Polycarboxylate, Grafted copolymer, Gypsum, Adsorption, Dispersion, Superplasticizer





