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Abstract : In this study, two types of water-soluble sulfur, LSA and LSB, were developed and the influence of the water-soluble sulfur
on the mechanical properties and durability of concrete were experimentally evaluated. In order to evaluate mechanical properties and
carbonation resistance of concrete with water-soluble sulfur, compressive strength test, flexural strength test, bonding strength test, and
carbonation resistance test were performed. Compressive strength of only concrete with 1% LSA was increased while that of concrete
with LSB was proportionally increased with the higher LSB dosage. On the other hand, flexural strength of concrete with LSA and LSB
was increased by 12-41% and 36-74%, respectively. Carbonation resistance of concrete with water-soluble sulfur were increased by
25-66%. As a result, it should be noted that the water-soluble sulfur can not only solve the demerit of sulfur concrete but also offer the
durability of sulfur concrete.
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Fig. 1. Composition of PCC, SC, MSCC, WSSC,
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Table 1. XRF test result of LSA

HzO SO3 Nazo Psz Ca0O
(%) (%) (%) (%) (%)

Concentration 11.9 70.37 17.4 0.181 0.117

Formula

Table 2, XRF test result of LSB

HzO SO3 Ca0O P205 MgO F6203
(%) (%) (%) (%) (%) (%)

Concentration | 50.8 38.72 10.17 0.143 0.077 | 0.0137

Formula

Table 3. Physical characteristics of cement

Setting time Bla%ne Specific Stability
Initial (m) | Final (h:m) (cm’/g) gravity (mm)
221 05:03 3,390 3.15 0.5
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Table 4. Properties of Super plasticizer
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Table 6. Test items and standards

Color Phase Specific gravity pH Properties Test items Test standard
Dark Brown Liquid 1.06+0.05 5.5 ) Slump  test KS F 2402
Fresh concrete properties

Air content KS F 2409

3.2 Aléﬂ-l 71' 3| Compressive strength KS F 2405
2. =

Ao A= =84 8310 Zg|Eo| 3t J5F Mechanical properties Flexural strength test KS F 2408

R _Ei7]—o}7] HOH = H H]-]'cﬂ—o] S| 7:‘]510414‘ /\] %412541 Bond strength KS F 2762

2 384 539 =5(LSA, LSB)2} H71H1%, 3%, Durability Accelerated carbonation KS F 2584
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Table 5. Mixing design of concrete

Unit weight(kg/m’®) Water-
i soluble
Mixture
sulfur
A C S G AD | (CX%)
R40-CON 185.0 0
R40-LSAl 180.4 1
R40-LSA3 171.1 3
R40-LSA5 161.9 462 737 917 1.02 5
R40-LSB1 180.4 1
R40-LSB3 171.1 3
R40-LSB5 161.9 5
% R40 -LSA 1
O @0

(D R40: Water-Cement 40%
@ LSA and LSB: Water-soluble sulfur type
( Water-soluble sulfur weight ratio: 1=1%, 3=3%, 5=5%

rol
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Table 7. Results of slump and air content

Mixture Water-soluble sulfur Slump Air
(C*%) (cm) (%)

R40-CON 0 16 0.7
R40-LSAl 1 12 1.0
R40-LSA3 3 11 0.9
R40-LSAS 5 12 1.0
R40-LSB1 1 12 1.6
R40-LSB3 3 13 0.8
R40-LSBS 5 12 0.9
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Fig. 3. Comparison of flexural strengths (28— day age).
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