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Preparation of High Range Water Reducer Containing
Carboxylic Acid and Their Cement Absorptivity( )
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Abstract

Styrene-Maleic anhydride copolymer (SMA) was prepared by the radical copolmerization of
styrene and maleic anhydride using x-a’ azobis(isobutyronitrile) as an initiater, SMA was further
reacted with m-amino phenol to obtain aminophenol-substituted SMA (mSMA). Sulfonated
SMA and mSMA were also prepared by the reaction of copolymers with sulfuric acid The cop-
olymers were characterized by infrared spectroscopy. It was found from the results of elemental
analysis that the substitution degree of aminophenol in the mSMA is 44% and the degree is low-
ered to 35% after sulfonation. The percentage of copolymers adsorbed on the surface of cement
particles was increased with a decrease of added copolymers. While, the amount of sulfonated
SMA absorbed on the surface of cement particles was larger than that of the sulfonated mSMA,
The copolymers synthesized in this study are probably expected as a high range water reducer
for concrete.
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Table 1 Chemicatl properties of cement used in this study

Chemical properties(%3)

[S10,+ALOs+-Ca0=100|(CaO+MgO+

ig.loss| insol | Si0, | AlLOs | Fe,0,] CaO | MgO | SO,

K0 | NayO [FCaO| Si,0 | ALOy | CaO | ALOY) /SO,

0.8 - 21.6 58 | 341 6399 289 1 2~3
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Scheme 1 Synthesis of sulfonsted styrene-maleic anhy-

dride copolymers {SSMA)
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Table 2 Physical properties of portland cement used in

this study
Settin
.Specific| Blame g. Sound- Compressive
: . time(hr-min) o
| gravity fem /gl - ness | strength(kgf/cme)
| tniugl | Final
Portlandl 3 Days TDastZB Days
3015 1 3240 4 5-06 | T-20 ' good —
ement 1| P00 TR T w

&gl el g4s #klatr] sl A 4R
IS AbgalrE, SMASH SSMAS] 2 9] B3

z=#H12418 Fig. 19 vepiglet Fig. 1-(a)el »
1870cm '9} 1770cm ™ '%-51 2] anhydride C=09]
Az=AE ~iglaby: ¥A, 3000cm™' ~3100cm ™
ol M &kE C-Hel 253715 7Iglsh= 9jAa 1

)

Transmittance (%)

4000 3000 2000 1000

Wavenumber (cm ™)

Fig. 1 Fourier transform infrared spectra of (a), SMA and
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Table 3 Results of elemental analysis of styrene-maleic
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Elemental Analysis (%)
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