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ABSTRACT

The amount of COg-silicate bonded waste foundry sand(WES) occurred in Korea is over 800,000 ton per year.
WEFS, as a by-product, is generated through manufacturing process of foundry may affect our environmental
contamination, The reason is that WFS has been buried itself not less than 90 % out of total WFS. So, it can give
damage on the ground of contamination in soil and underwater. Therefore, it is necessary to establish the method
recycling WFS because of being intensified waste management law.

In this study, we performed the research with respect to harmful component analysis, the qualities of WFS, mortar
and concrete mixed with WFS. As the results the specific gravity of WES is the same as that of natural aggregate,
while unit weight and percentage of solids of WEFS are smaller than those of it. But it is found that WFS can be
used by substituting WES for natural aggregate after control of poor grade of WES.

The flowability of mortar and concrete with WFS is inferior to those of natural aggregate, and the setting time of
concrete with WES is faster than that with only natural aggregate, On the contrary, the bleeding of concrete with
WES is shown good result, and compressive and tensile strength of concrete substituted WES for 30 % are higher
than those with only natural aggregate regardless of elapsed time.

Keywords: COz-silicate bonded WFS, environmental contamination, bleeding, poor grade, strength
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Table 1 Chemical compositions & physical properties of OPC

,{-]] A ].

SiO: AlO;s Fes03 Ca0 MgO SOs Ig. loss Specific Blame
(%) (%) (%) (%) (%) (%) (%) gravity (cm*/g)
21.95 6.59 2.81 60.1 3.32 2.11 2.58 3.15 3,112
Table 2 Physical properties of aggregates
Items Specific | Absorption | Unit Weijght Percentage FM Abrasion Organic
Types gravity ratio(%) (kg/m") of solids(%) Y value(%) impurity
SS 263 0.00 1,453 55.9 191 - -
. B Transpa-
Fmet WCS 2.60 0.78 1,653 63.6 2.97 rent liquid
ageregales ryms | 262 063 1597 609 263 - )
CRS 2.55 1.88 1,656 64.9 3.03 - ”
Coarse aggregate 2.65 0.78 1,741 65.7 6.51 23.6 -
Table 3 Chemical compositions of WEFS
SiO;, AlO3 FesO3 Ca0 MgO Naz0 Ig. loss
(%) (%) (%) (%) (%) (%) (%)
84.30 5.95 0.42 0.85 0.16 1.01 5.61
Table 4 Physical properties of WES
Specific Absorption Unit wel 3ght Percentage FM Organic
gravity (%) (kg/m”) of solids(%) e impurity
2.60 2.30 1,537 59.1 2.39 Dark yellow
CO-g HF=AlE 232IER] TEME MEgsk| st ¢+ 421
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Fig. 1 Absorption test (unit : mm)

Table 5 Chemical compositions & physical properties of chemical admixtures

ltems Main Density at 20 T Standard dosage H A
Types composition kg/ ) (Cx%) D ppearance
WRA Cfgfggngfgo 1.153+0.005 05 80£1.0 Dark brown liquid
AEA Neutralizgd vinsol 1.0340.003 0.005 11.0+1.0 Trapsp_arent
resin liquid
422 SRR AR|ESlS| =58 M143 35(2002)



Table 6 Mixture proportions of mortar

Items Ww/C C w Slg) Flow value
Types (%) (g (g) WFS WCS SS Total (%)
SS 0 0 1,347 1,347 99
WCS 0 1,309 0 1,809 103
WESI10 180 1,620 0 1,800 104
WEFS20 60 600 360 352 1,408 0 1,760 104
WFS30 519 1,212 0 1,731 103
WES40 656 984 0 1,640 105
WES50 813 813 0 1,626 98
Table 7 Mixture proportions of concrete
. B 3
ltems Gmax | Slump | Air w/C s/a Unit welght(l;g/m ) WRA AEA
Types {(mm) | (cm) (%) (%) (96) W C WES | Wes G (Cx%) (Cx%)
WCS 414 0 748 1,053 0.60 0.006
WEFS20 414 148 590 1,063 0.70 0.008
WES30 25 12215 | 45%1 50 41.1 165 330 220 513 1,069 0.74 0.009
WES40 40.8 291 437 1,074 0.80 0.010
WES50 40.6 361 361 1,079 0.87 0.013
Table 8 Harmful component analysis by AA and ICP-MS of WFS
T ems | Al | As | Ba | Ca | cd | o Cu | Mg | Pb Se Zn
ypes
Test result 6.389 | 0.058 ND= 13.268 ND 0.064 0.097 3.276 0.17 ND 0.814
Limit value - <1.500 - - <0300 | <1.500 | <3.000 - <3.000 - -
* 1 Non-Detected
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