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Flow and Strength Properties of Cement Mortar Mixed with High
Range Water Reducer Containing Carboxylic Acid
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Abstract

In this study, styrene-maleic anhvdride copolvmer (SMA) was synthesized from
styrene and maleic anhydrde and further reacted with sulfuric acid to  obtan
water-soluble SMA and the {low and strength tests of cement mortar mixed with
copolvmers were carried out to evaluate the capability of copolymers as high range
water reducer for the concrete. It was found from flow experiment that the fluidity
of cement mortar mixed with sulfonated SMA (SSMA)Y was larger than that mixed
with aminophenol-substituted S5MA (SmSMA ).

The decreasing rate of the {low of cement mortar mixed with SSMA and SmSMA
was significantly lower than that mixed with naphthalene condensate (NSC).  The
compresssive strength of the hardened cement mortars containing 0.5% copolymers
after 28 days curing was examined.  The compressive strength of hardened cement
mortar containing SSMA  and SmSMA  was increased up to 32% and 13%,
respectively, when compared to the plain. As the results, the copolymers (SSMA
and SmSMA) used in this study are greatly expected as a good high range water
reducers for the concrete.
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Table 1. Physical properties of high range
water reducers in this study
Main component Phase [ Color

Designation

SSMA sulfonated styrene-maleic anhydride copolmer |powder| brown

sulfonated (m-aminopheno! substituted
styrene—maleic anhydride copolmer)

SmSMA powder | (Jark
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cement used in this study
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Table 3. Formulation recipe of fresh
cement mortar with different
amount of water for flow test
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Formulation recipe of fresh
cenment mortar with
different ratio of cement
and sand for flow test

Table 4.

Cement | Water { Water/Cement } Sand | Cement : Sand | Polymer (C > %)
{g) {g) Ratio {36} (g} (Weight) SSMA | SmSMA
05 05
| 10
500 12 10
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15 15
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Table 5. Formulation recipe of fresh
cement mortar for the study
on relationship between

elapsed time and flow

Cement :Sand | Cement | Sand | Water | Water/Cement Polymer (g)
{Weight) (g) €3] (g) Ratio(%) Plaid SSMA | SmSMA
0 0 0
1:2 0 1500 | 338 45 0] 75 0
0 0 75
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Fig 1. Flow of the frcsh cement mortar Fig 2. Flow of the fresh cement mortar Fig 3. Flow of the fresh cement mortar

mixed with polymer as a function
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Fig 4. Change in the flow of fresh cement Fig 6. Relationship between compressive
maintain same flow levwl of fresh

mortar as a function of elapsed time strength and curing time of the
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Table 7. Formulation recipe of cement
mortar for the test of
compressive strength

Cervent - Sand | Water/Cement Unit Weagh: dxg/m) Flow
Designation |
(weagit rato) (ratao %) [$: 49
Water | Camertt | Sand } Ployroey
Plam 1:2 X 160 457 94 o 111
SSMA yi2 3 142 457 94§ 228 13
SmSMA 1:2 K4 146 457 914 | 2285 112
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