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ABSTRACT

This paper presents the experimental results on the properties of the cement mortar with polycarboxylate-type superplasticizers
(PCA) which were synthesized by different mole ratio of methoxypoly(ethyleneglycol)monomethacrylate (MPEGMAA) and
methacrylic acid (MAA) and by different length of polyethyleneoxide (PEO). As the PEO chain was longer and mole ratio of
IMPEGMAA)/IMAA] was lower, the fluidity of cement mortar was better. The setting time of mortar with PCA was retarded, and
as PEO chain was shorter and [MPEGMAA]/[MAA] was lower, it was more retared. Espeacially, when the molecular weight of
MPEGMAA was 475(repeat unit of ethylene oxide=10), the degree of retardation was the highest of them. The surface tensions of
PCA solutions were lower than that of water due to the effect of PEO chain, and also the pore size distribution of cement mortar was
influenced by it. The pores in cement mortar with PCA at 28 days were macropores in the range of 7 to 370 um, and accordingly,
the densities and compressive strengths of mortar were lower than those of OPC mortar.
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Table 1. Charateristics of Comb-Type PCA
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AHEE PCAT EWEIZEHO|EA Combd +F
Holth o] FEFAE FH 2% 80~95°C, B F&
0.8~20 mol/ie] ZZAsINA WEAZgld gl FeFE
W EL=E g o] E(MPEGMAA)/M Bl 22 AHMAA)S] &1}
EO9] ztETepHE A8ttt HAA= YR a3 8
OJE(APS)E Ex=m WH] 0.015~0.019 B Enj7} H
T AMESIRAL, PCAS) HHEAHE 23] A8
HolFAZ 2-HPEANEE(2-ME)S =™ thH] 0.05¢]
EHE AMgsle] A 9710 ANt S8 s
Ak Y d8F AR WAAI AL, 40% 7HE AT
FE&AE 53t A F3EAn. E44E PCAS §A4
S Table 19] 2.2F5l T MPEGMAASH MAAS E47}
z+z} 0.6, 0.5, 049 03¥Y 7% A, B, C% D typeS &
TEEAL, 7 typed TFTHAE MPEGMAAS] T3+
B2k 300, 475, 11003} 20802 ZA$Z +E3HTh

AHE:= REXEN=AHNE]H, 1 3181248 Table 2

MPEGMAA Molecular weight Polydispersitym
Type [IMPEGMAAJIMAA]
P M, Repeat units of EO of PCA (My) of PCA
300 6 56366 2.086
A 06 475 10 45937 1.847
1100 24 40182 1.817
2080 46 63415 1.976
300 6 55118 2.172
475 1 .
B 05 0 51538 1.933
1100 24 38116 1.820
2080 46 66658 2.032
300 6 45469 1.755
475 10 48070 920
C 04 19
1100 24 37629 1.781
2080 46 62374 1.940
300 6 63499 2.243
475 1 12 813
D 03 0 47123 1.8
1100 24 35554 1.689
2080 46 57182 1.928
l)Number-alverage molecular weight.
2)Weight-average molecular weight.
"M,/M, : Molecular weight distribution.
Table 2. Chemical Compositions of Cement
Mass (%) Blaine specific
Si0, ALO; Fe,0; CaO MgO SO, free CaO  Loss of ignition  surfac arca (em’/g)
22.12 5,10 3.28 62.45 2.58 2.11 1.05 0.8 3230
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Fig. 1. Molecular structure of polycarboxylate type superplasticizer. B A A2 302ECr E8Eg 238018 30
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Table 3. Surface Tensions of PCA

A B C D
300 475 1100 2080 300 475 1100 2080 300 475 1100 2080 300 475 1100 2080

Type Water

S“‘fg;‘:’]/fmnf‘on 714 498 499 497 490 501 532 502 493 545 519 538 527 492 493 510 488

Table 4. Porosity of Cement Mortars with various PCA
A B C D
300 475 1100 2080 300 475 1100 2080 300 475 1100 2080 300 475 1100 2080

Type OPC

Porosity

%) 193 359 250 246 270 335 311 237 269 312 309 249 257 310 296 309 329
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Fig. 9. Pore size distributions of cement mortars using B type PCA at 28 days.
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