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The Quality Properties of Mortar for Using Hydraulic Modification Sulfur as
Admixture for Cement
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Abstract

This study ascertained the possibility of use of sulfur abstracted from waste sulfur as a construction
material through modification process and manufacturing high efficiency modification sulfur with

superior quality on dispersibility and hydrophilic in normal temperature.

Mechanic, behavior and

chemical durability of mortar with added modification sulfur. The results of the study are as follows.
The fluidity of mortar mixed with modification sulfur and compressive strength decreased as ratio of

mixing of them increases. Flexural,

tensile and bond strength of the mortar are also improved and

shrinkage of it increases. Especially chemical durability of the mortar showed excellent resistance with
the increase of ratio of mixing. Therefore this research has confirmed the modification sulfur can be

used as a addmixture for cement.
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Table 1 Chemical components and physical properties of OPC

Items Sios ALO; Fe,0s Ca0 MgO SO; Specific surSfIa)ligf;Crea
Types (%) (%) (%) (%) (%) (%) gravity (ciilg)
OPC 20.68 5.51 3.10 62.28 3.38 2.56 3.15 3 268
Table 2 Properties of Sulfur and HMS
Items Density Melting point Viscosity after melt
Types Form Color (g/c) (C) (cp)
Sulfur Solid Yellow 2.07 112.8 20
HMS Solid Dark red 1.60 60 60~80
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Fig. 1 Flow chart
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Table 3 Mixture proportions of mortar with HMS

Unit mass (kg/cit)

Types T SIc wie W C(OPC) S HMS
HMS-0 -
HMS-5 138
HMS-10 2.5 0.51 275 510 1275 275
HMS-15 41.3
HMS-20 55.0

Portland Cement : OPC)E A
213 AZL Table 13 2t}
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Fig. 2 Modified sulfur in the solid state
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g. 6 Flexural strength at 28 days with replacement
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Fig. 7 Flexural/Compressive strength ratio at 28 days with
replacement ratio of HMS
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Table 4 Tests results of the analysis of variance

Types Items Source DF Sum of Squares | Mean of Squares F Value P Value
HMS/(OPC+HMS) ratio 1 1115.1 1115.1 30.5 0.006
Compressive _ _
Strength Error 8 292.5 36.6
Corrected Total 9 1 407.6 - - -
HMS/(OPC+HMS) ratio 1 22.5 22.5 0.7 0.42
Flexural
Strength Error 8 250.4 313 - _
Corrected Total 9 272.9 - - -
HMS/(OPC+HMS) ratio 1 108.9 108.9 3.5 0.10
Tensile
Strength Error 8 251.8 315 , _
Corrected Total 9 360.7 - - -
HMS/(OPC+HMS) ratio 1 144.4 144.4 4.6 0.06
Bonding i} i}
Strength Error 8 250.9 314
Corrected Total 9 395.3 - - -
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Table 5 Condition of Mortar due to types of mix through the immersion test(immersion for 12 weeks)

Items | Before the immersion test After the immersion test Before the immersion test After the immersion test
Types (10% ammonium) (10% ammonium) (5% sulfuric acid) (5% sulfuric acid))
HMS-0
HMS-5
HMS-10
HMS-15
HMS-20
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