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Evaluation on the Properties of Modified-sulfur Concrete as a Basic Study
for Development of Anti-corrosive Concrete
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Due to the increased construction of offshore concrete structures and the use of de-icing salts for the purpose
of snow removal, the needs for the development of anti-corrosive concrete are increasing. To solve these
problems, an evaluation of the mechanical and durability properties for concrete were conducted by mixing

modified-sulfur as 0 %, 5

%, 10 %, 15 % cement weight ratio. Both strengths and the properties affecting

durability such as water absorption coefficient, chloride ion permeability, accelerated carbonation resistance,
rapid freezing and thawing, and chemical resistance were evaluated. All evaluations performed were according
to the test specifications associated KS. The results indicate that mixing of modified-sulfur lowed chloride
ion permeability and improved chemical resistance.
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EVALUATION ON THE PROPERTIES OF MODIFIED-SULFUR CONCRETE AS A BASIC STUDY FOR DEVELOPMENT OF ANTI-CORROSIVE CONCRETE

Table 1. Summaries on test items and standards

Item Test items Standard
Compressive strength test KS F 2405
) ) ) Flexural strength test KS F 2408
Evaluation of the Basic Properties — -
Splitting tensile test KS F 2423
Watertightness test KS F 4926
Chemicals resistant JSTM C 7401
Chloride ion coefficient KS F 2711
Durability of the Concrete Chloride ion coefficient NT Build 492
Rapid freezing and thawing KS F 2456
Carbonation resistance KS F 2584
Table 2. Mix proportion of concrete
. W/B SB Unit weight[kg/n'] Modified
Specimens [%] (%] W S G AE sulfur
[0] [Cx%]
Plain 0
CSN5 5
CSN10 45 45 367 779 956 1.1 10
CSN15 15
Table 3. Physical properties of cement
Setting Compressive strength
. . Fineness [min] Soundness [MPa]
Specific gravity [cr/g] [%]
& Initial Final ° 3day 7day 28day
3.15 3,500 220 320 0.1 26.7 41.2 57.6
AR ol A= o AEAl 28] f1gh vekdt A 35379t shetA A, SRS, d Aol T
7} R YU 5 f8 AA ko] 83 A5 A H5 sAHEY SO A% Ui AES st
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Table 4. Physical properties of fine aggregate

Density Wate.r Unit weight Weight of passing
Aggregate [g/cri] absorption FM [ke/ri] 0.08 mm
® [%] ’ (%)
Fine 2.6 1.5 2.5 1597 2.1
Table S. Physical properties of coarse aggregate
. Water . .
Density . Unit weight Ginax
Aggregate [o/cri] absorption FM [ke/ri] [mn]
[0]
Coarse 2.7 0.9 6.5 1655 20
Table 6. Physical properties of modified sulfur
Specific Viscosity Degre.e o.f Mel_tmg Sglfur Of.
Shape Color cavit [mPa-s] polymerization point modified ratio
graviy [g/mol] [C] [%]
. Dark 0.02 300~1,200
Solid brown 2.07 (Temperature : 85 ) (Temperature : 60 C) 60 98.0
Table 7. Chemical composition of modified sulfur
S Si P Cu Zn Ti
97 0.319 0.101 0.0534 0.0065 0.0117 0.0344
Table 8. Properties of super-plasticizer
. Specific de o
Item Ingredient Color gravity Susceptibility [%]
High efficient AE water reducing agent | Polycarboxylate Dark brown 1.080 18 ~ 25 %
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EVALUATION ON THE PROPERTIES OF MODIFIED-SULFUR CONCRETE AS A BASIC STUDY FOR DEVELOPMENT OF ANTI-CORROSIVE CONCRETE
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Table 8. Chloride ion penetrability based on charge passed

Total passed charge (coulombs) Chloride ion penetrability
> 4000 High
2000 ~ 4000 Moderate
1000 ~ 2000 Low
100 ~ 1000 Very low
< 100 Negligible
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Fig.1. Photos of rapid chloride penetration test to determine chloride penetrability of concrete by KS F 2711.
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DC electric supply

Electrode

10% NaCl

Fig. 3. Photos of carbonation resistance test of concrete with modified sulfur.
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Fig. 5. Compressive strength versus mixing proportion of modified
sulfur with curing time.
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Fig. 6. Flexural strength versus mixing proportion of modified sul-
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Fig. 7. Splitting tensile strength versus mixing proportion of modi-
fied sulfur with curing time.
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Table 9. Relative dynamic modulus of elasticity with the number of freezing and thawing cycle

Relative dynamic modulus of elasticity[%]
Specimens
30 60 90 120 150 180 210 240 270 300
Plain 98.1 97.2 95.8 94.3 93.0 89.9 87.7 84.5 82.2 81.1
CSN5 98.6 97.5 96.2 94.6 93.5 89.4 87.1 95.5 83.2 81.8
CSN10 98.8 97.7 96.3 94.8 93.4 89.5 87.3 85.8 83.4 82.5
CSN15 99.0 98.4 97.7 95.3 93.0 90.5 90.0 87.0 85.2 83.3
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