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Modified Sulfur Distribution and Compressive Strength Characteristics of
Modified Sulfur Mortar Based on the Mixing Method and Curing Condition
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Abstract

As industry advances, the production of industrial sulfur is increasing every year. Therefore, this study intended to
investigate the modified sulfur distribution and compressive strength characteristics of modified sulfur mortar based on
the mixing method and curing conditions by adding modified sulfur with a melting point of approximately 65C in order
to provide basic data for the application of the modified sulfur to the mortar or concrete. The results of the experiment
showed that the mixture of fine aggregate and cement with water, followed by the addition of modified sulfur, would
be most advantageous in terms of fluidity and strength. The results of EDS analysis also showed that the distribution
of sulfur was the best. In terms of the curing conditions, the highest compressive strength was achieved through water
curing and air dry curing at 20C. However, it was found that the long-term strength was adversely affected by curing

at over 40C.
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Figure 1. Productivity of sulfur
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Table 1. Chemical component of modified sulfur

Chemical )
composition S Ca c Si
Content(%) 97 0.95 0.25 0.32

v HanbatRIG ™

b) SEM modified sulfur(x100)
Figure 2. Modified sulfur of solid-state

a) Modified sulfur
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Table 2. Method for mixing the sulfur in the mortar

SE)yoT Modified sulfur mixing order
2nd Mixing +Water
1st_Mixing +Cement i
MS*+S Ist Mixing = 2nd Mixing
90sec Mixing + 90sec Mixing + 90sec Mixing= 270sec
50rpm 50rpm 50rpm
2nd Mixing +Water
1st Mixing +MS? o
B S”+Cement__ = ___ist Mixing 2nd Mixing
90sec Mixing + 90sec Mixing + 90sec Mixing= 270sec
50rpm 50rpm 50rpm
2nd _Mixing TMS”
1st_Mixing +Water N
S”+Cement = {st Mixing 2nd Mixing
90sec Mixing + 90sec Mixing + 90sec Mixing= 270sec
50rpm 50rpm 50rpm
2nd Mixing +Water
1st Mixing +S” i
D ~TementMST_ = ist Mixing__ = __2nd Mixing
90sec Mixing + 90sec Mixing + 90sec Mixing= 270sec
50rpm 50rpm 50rpm
a) MS: Modified Sulfur
b) S: Fine aggregate
Table 3. Mortar mix
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2.3 d3ey
NRAI] AR AdlEe FEA ] HES 1 1 30=
ugkste] KS L ISO 6799 whel 4 x 4 X 16cm4 =9
Epsto] ARAE ARslglon], 27 g maEad)
AR oty 9Jsle] KS L 51119 ulet ZZ2golE
S =A5Ich Y 3, 7, 28U 9] ASHIARS 5&(4—].7]
A PEAE(KS L ISO 679)0 2JAsH ZA513 .2
o, A A 9 ] B B S13)
o YEPTES 23 T S ABE A3 o 3~

bmm YR THE ThE oPAlES e S8 AR
SEM¥} EDSE #4319t SEM =74 #v]e] mEle
JEOL LTDoJA] gH= JSM-6300 & AR5t om,
EDS#4] 7gu]9] 298 HORIBAOIA FHE EX—250 &
e ARl ARLE Fdsiict

3. 49A% 2 ¥4
3.1 HH S WE HEFE

3.1.1 &4

Hl o] w2

etk ARAE A g BA ke A A
ABACIEL, FrEo] 1 £ ke © Aol o

oF g2 ANE de = A 22 AN E‘Q*
Aol ot Ao wekEnh, A AldAeH D AldAlS] 73
Mae B3k IgollA Hé‘%ﬁr
XJ*ELXH S AHES}e] 2l Qlste] Fake) whE 52
UrEHHOi EE A% frg/del Aske Ao, C Al
S| B¢ whE Al vl AR & $ v
ARk} 7] miel| -adol v Al Aol Hisl =
A v oz gekdn, uebA R3] ke 2

17] ]Lﬂ

SHEE S U 5 o] e C e
7 £ Ao g
200
£ 150 1350
£ 118.0 124.0 1220
Eg 100
2
s
F 50
0
D

Mlxlng method
Figure 3. Fluidity according to mixing method
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Figure 4. Compressive strength according to mixing
method
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Table 4. Distribution of the modified sulfur according
to mixing method
EDS of Mixing method (x1,000)
Age 3days Age 7days
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Figure 5. Compressive strength according to the curing
condition
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Table 5. SEM according to curing condition
SEM of curing condition (x10,000)
Age 7days Age 28days
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Table 6. Distribution of the modified sulfur according

to curing condition

EDS of curing condition (x1,000)
Age 7days Age 28days

Water curing

Dry curi

Dry curi

Dry curing 60°C

Dry curing 80°C
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