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Abstract Most of the sulfur is obtained from desulfurization of natural gas and crude oil. In Korea, more than 120 tons
of sulfur are produced by refinery, and about 50 % of the produced sulfur is used as a raw material for the production of
fertilizer and sulfuric acid. Modified sulfur is manufactured from excessive sulfur that could be used to improve concrete
properties, and this study evaluated concrete strength and durability that contains modified sulfur. Flexural and compressive
strengths of concrete with sulfur modified polymer were comparable to those of OPC concrete with mixing water at similar
temperatures, while the strengths increased a little as mixing water temperature increased. It was also confirmed that the
resistance to freeze-thaw damage was more dependent on entrained air characteristics obtained by a proper use of air
entraining agent than on the use of sulfur modified polymer. When concrete was immersed in 5 % sulfuric acid, the rate of
reduction in compressive strength of OPC concrete was less than !4 of the strength reduction of concrete with sulfur
modified polymer. Also, the resistance of concrete with sulfur modified polymer to scaling due to the use of de-icing salt
was evaluated as Class 1, while that of OPC concrete was evaluated as Class 4, as aggregates were exposed. Accordingly,
it is believed that sulfur modified polymer could be effectively used for bridge deck concrete since sulfur modified
polymer improves the durability of concrete.
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Fig. 1. Cycles of freezing and thawing test.
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Table 1 o] N ANTHAE FFES ] 1% EASHA
Surface scaling resistance rating by ASTM C 672 o], /AP 5] ARZEAE AHE OiE 1%
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Asl 28U7F FFFY A2 ABB A AR 7, © FFOM 1 %S A
28, 562 F 5% FUHSOP] FANA AFP=
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EUE 5%, AHDIA EUE 1%H o, A5 W Hiehel mE AFE oS 2 FAE A¥dde
W (M1, M2, M3)3} Higlee] &% W31 (20°C~80°C)  Table 49} 72tk M3 ®iHPA(SMPC-M3)e] AE 74
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Table 2
The experimental variables of sulfur polymer modified concrete
o . Sulfur polymer ~ Re-melting Water
Classification ~ Mix method content (%) temperature °C)  temperature ('C) Surfactant AE water reducer
OPC-M1 M1 - - 20 - Cement x 1 %
SMPC-M2 M2 5 80 80 Sulfur Modified
SMPC-M3 M3 5 80 80 polymer x 1 %
SMPC-W20 M3 5 80 20
SMPC-W40 M3 5 80 40
SMPC-W60 M3 5 80 60
SMPC-W80 M3 5 80 80
Table 3
Mix design of sulfur polymer modified concrete
o Ww/C S/a Unit weight (kg/m®) Admixture (g)
Classification Y o

(%0) (%) W C S G SP Surfactant AE water reducer
OPC 45 56 177.1 390 917.7 746.6 - 0.195 3.904
SMPC 45 56 177.1 390 917.7 746.6 19.5 0.195 3.904
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Table 4
Compressive and flexural strength according to mix method

Chang Woo Hong

. SPcontent Water SPre-melting ~ Mix Compressive strength (MPa)  Flexural strength (MPa)
Classification ratio (%)  temperature ("C) temperature ("C) method 7 4
ay 28 day 7 ay 28 day
OPC-M1 0 20 - Ml 37.6 41.8 44 6.0
SMPC-M2 5 80 80 M2 355 38.4 4.7 6.2
SMPC-M3 5 80 80 M3 37.9 472 6.0 6.9
SMPC-W20 5 20 80 M3 304 44.4 53 6.0
SMPC-W40 5 40 80 M3 30.9 44.6 5.7 6.1
SMPC-W60 5 60 80 M3 339 452 5.8 6.4
SMPC-WS80 5 80 80 M3 37.9 472 6.0 6.9
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Table 5
Surface scaling resistance rating by ASTM C 672

Rating
4

Classification
OPC

Condition of specimen surface

SPC-W-80T

SPC-W-20T
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