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ABSTRACT

This study aims to reinforce concrete structure by impregnation of molten sulfur. The improved praperties
of sulfur impregnated concerete were confirmed by compressive strength test and water proof effect. Following
variables were adopted to evaluate impregnation parameters : 1) the effect of water content in concrete structure
(0-8%) 2) impregnation time of molten sulfur(0-22 hr) 3) impregnation temperature of molten sulfur(1307C ,
1407C) .

In partial ponding experiments, the concrete specimen of sulfur impregnated by 2 wt% yields 1.5 times higher
value of compressive strength than that of control one(non-impregnated concerte). In complete ponding
experiments, the mortar specimen of slulur impregnated by 12-14 wit% vyields 2-3times higher wvalue of
compressive strength than that of control one (non-impregnated mortar}.

From the examination of X-ray diffractions, e-sulfur was found in concrete pores, Homogeneous
impregnation of molten sulfur inlo concrete pores was also identified with pore size analysis and micrographs
of SEM.

1729)



LM E

fayel 52, T

g Aol 28514 3
Bal B el whe 7&5 Ria}%-@l dalog als] 4

& e o

a HT—E-I og=

Y ”‘d”] 2] ".i:lLEM Sk,
2EAE Eolfol] Hel £4% ECA A
£l Tz eZ Az PPCC(Polymer Portland
Cement Concrete), =heka| S 2A S]4 AEde] 22
gl E§ A s PC(Polymer Concrete) 7} 9on],
dase F2EE e whieE L RS AR
o]

4]7] PIC(Polymer Impregnated Concrete), &-%3

AE

AFA7 SIC{Sulfur Impregnated Concrete) 50| <

A g,
PICYE 4%
o Az, 97, 2adE

T,

Sz wAtele] AR BaE T2

A3E B 4%, 4%

BIE TS EAAL A Al e A

A% 8¢ 273 I Az

Bl 299 A54 o 4% 9l ¥ELE 29

RECEEEERER
ol 09 SICH & AF

b

1:

Fom

r_’\i'
r“

e oeR e
48 32 olr oi nle oo
>, b J
ok
™~
=
z
—
~
[}
LN
fou

ok

2.1, AlEe Iil
2 A4 2 2a8E AgL Temx
cmxfemx5em g A8
2 77 14] 1"“‘“4 EHAYEY M= 1122 S

prcelA 28 97 F7Fe At oldH 427

{730)

Table 1. Mixing Ratio of Portland Cement Concrete.

Mixing ratio (Wt. ratio)

Kompressiv
streng’[h
Water Sand

(kg/em?®)

W/C rati
%)

Cement I\ pgTegale

180 30 1 2 5 7.3

Table 2. Mixing Ratio of Portland Cement Mortar.

Compressivey
strength
(kg/em?)

Mixing ratio (Wt. ratio)

W/C rati

(%) Water Cement Sand

260 50 1 2 6]

gol 4] Fasler ghE7Es) 180kg/em? e lERl T,
Z-ge) 718 260 kg/em® s viehigich, 2agEg AL
22 Hdlar sk 20mmolste FA4E ALY
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Fig.1. Schematic diagram of experimental apparatus.
1. Melting reactor y. Indicator
2. Oil bath 6. Spray scrubber
3. Heating element 7. Sulfur
4. Contraller 8. Specimen
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Fig.2. Drying rate vs, a degree of saturation curve
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Tahle 3. Experimental Equation of Drying Rate vs. A
Degree of Saturation.

Drying Experimental equation Application
temperature Tange
115 R=3.567 %10 "exp{0.060 X) (<X 00
120 R=2.619x10"exp(0.0627X) | 0<X<100
130¢ R=4.36910"%xp(0.083 X) 0¢X<100
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Lulfur loadlng

Fig.3. Effect of moisture content on sulfur loading.
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Fig. 4. Temperature dependence of molten sulfur
viscosity .

Zulfur loadingiil

“Timaihc}
Fig 5. Sulfur loading vs. impregration time in mortar
specimen by complete ponding(@®, A)and in
conerete specimen by partial ponding{(D, A}

at twe impregnaiion temperatures (1307,
140°C) .
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Table 4. Chemical Composition of Portlant Cement.

\ Na,0 | Ig. [Insal.
Si0, [ALO, [Fe,0;| Cal | MgO | S0, K,0 | Toss | res.
21,0154 |35 |624]3.0 |23 |13 1.40]0.2
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(b) Sulfur impregnation mortar

Fig . 12. SEM photographs of mortar control specimen
{a), sulfur impregnation mortar (d) at 130°C.
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