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ABSTRACT

Electric arc furnace and converter slag are produced by about 6 millions tons in Korea at 2000 year. But compared
with blast furnace slag, those are utilized only in unvalued material like landfill and road construction. There are
unstable materials, like free CaQ, in electric arc furnace and converter slag at steel-manufacturing process. This
might cause volume expansion in concrete, if electric arc furnace and converter slag aggregates were used in
concrete. This expansion may reach to crack or collapse of concrete. It is therefore settled by standard specification
for concrete that electric arc furmace and converter slag aggregates have not to use in concrete. First of all, volume
stability and stabilized process should be solved in electric arc furnace and converter slag aggregate to use in
concrete. In this study, 6 types of aging are evaluated for effects of stabilization to reduce the expansion of electric
arc furnace and converter slag. In converter slag aggregate, these types of aging are not good for volume stahility
for concrete aggregate, and even if converter slag aggregate is treated with aging, concrete with it has some
problems that strength is reduced with curing days. But in electric arc furnace slag aggregate treated with hotwater
and steam aging, the expansion of electric arc furnace slag aggregate is reduced about two times than that of
converter slag aggregate, and electric arc furnace slag aggregate concrete has good results in strength compared
with control concrete using crushed stone.
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Table 1 Disposal of slag in Korea
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Blast furnace slag Converter slag Electric arc furnace slag
Raw material for cement 5272190t | 643 % 468584 t 114 % - -
Aggregate for road construction 1,436,092 t 175 % - -~ 990,486 t 438 %
Aggregate for backfill 793515 t 97 % 2,616,466 t 63.7 % 988,858 t 437 %
Soil conditioner 522928 t 6.4 % - - - -
Siliceous manure 167,908 t 20 % - - - -
Recycled in steel management 6,000 t 01 % 1,017,646 t 24.8 % 106,579 t 47 %
Recovery of metal - - - ~ 20,052 t 09 %
Aggregate for brick - - - -~ 154570 t 6.8 %
Aggregate for skid resistance in road - - 1915 t ~ 262 t 00 %
Total 8,198,633 t 100 % 4,104,611 t 100 % 2,260,807 t 100 %
Table 2 Chemical composition and physical properties of cement
Si0z AlO;3 FesOs Ca0 MgO SOs Ig. loss Specific Specific surface
(%) (%) (%) (%) (%) (%) (%) gravity area (cii/g)
20.30 6.20 3.20 62.40 3.00 2.00 1.90 3.14 3,265
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Ttems Specific gravit Absorption Unit weight Percentage of Fineness Abrasion

Types pectiic gravity (%) (kg/m') solids (%) modulus (%)

Fine aggregate 2.59 0.80 1,633 63.1 2.80 -

Coarse aggregate 2.63 0.78 1,741 66.2 6.75 289
Table 4 Physical properties of AE water reducing admixture

Main composition Specific gravity Type Color
Calcium lignosulfonate compounds 1.09<0.02 Liquid Dark brown
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Table 5 Mixture proportion of concrete

Items | Gmax | Slump | W/C S/a Unit weight(kg/m') Aging

Types (mm) (cm) (%) (%) W C S G Gtag method
Crushed stone 20 8+1.5 55 40 193 350 632 1,035 - -

EAFSA 20 8+1.5 55 40 193 350 682 - 1,287 Non aging

" ” ” ” ” Vi ” " - 1,287 Air 1 month
» ” » " " " " " - 1,263 Hotwater 1 day

" " " " ” ” ” ” - 1’260 Hotwater 3 days
” ” ” " " ” " " - 1,266 Steam 1 day
” ” ” ” ” " ” ” - 1,252 Steam 3 days

” " ” ” ” ” " ” - 1,252 Steam 5 days
CSA 20 8+1.5 55 40 193 350 682 - 1,334 Air 1 month

” 4 i y 4 y " 4 - 1,370 Hotwater 1 day

7 ” ” 7 ’ ” ” ” - 1,346 Hotwater 3 days

” n ” ” ” ” ” " - 1’338 Steam 3 daYs

Table 6 Chemical composition of EAFSA and CSA(wt., %)

ftems Si0y ALOs Total Fe Ca0 MgO
Types
EAFSA 2.2 1065 1794 21.35 1235
CSA 1441 5.30 12.49 36,31 86
free CaO +H,0 — Ca(OH), 1)
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Table 7 Physical properties of EAFSA and CSA
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Item Specific orptio Unit weight | Percentage of | Fineness Abrasion .
Types . g?ae"ity Abs(‘g ' (kg\}vri’)g solids (g%) modulus (%) Aging methods
3.30 1.64 2,006 60.8 6.75 259 Non
3.27 1.50 1,998 61.1 6.75 25.0 Air 1 month
3.21 1.80 2,011 62.6 6.75 2716 Hotwater 1 day
EAFSA 3.20 1.90 2,006 62.7 6.75 265 Hotwater 3 days
3.22 1.90 2,005 62.3 6.75 26.8 Steam 1 day
3.18 1.75 2,001 62.9 6.75 212 Steam 3 days
3.18 1.74 2,000 62.9 6.75 21.0 Steam 5 days
3.54 1.99 1,954 55.2 6.75 16.9 Non
3.39 1.96 1,922 56.7 6.75 16.8 Air 1 month
CSA 348 1.57 1,961 56.4 6.75 13.3 Hotwater 1 day
3.42 1.65 1973 57.7 6.75 13.4 Hotwater 3 days
3.40 1.69 1,969 57.9 6.75 13.1 Steam 3 days
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Table 8 Splitting tensile strength and compressive strength of concrete (28 days)

Items |Crushed - EAFSA ; C3A
Types stone | AIr [Hotwater Hotwater| Steam | Steam | Steam | Air | Hotwater|Hotwater| Steam
1 month| 1day 3davs | lday |3days |5days [1month| 1dav 3davs | 3davs
Compressive 131 | 131 | 157 160 | 156 | 1491 | 150 | 101 | 109 105 | 109
Splitting tensile
Comoressive(kgf/cmZ) 342 355 336 330 323 370 368 290 351 310 315
Tensile(kgf/cm®?) 26.02 21.20 21.43 20.59 20.71 2476 | 2451 | 2875 32.17 29.64 28.79
fcﬂ(,min(kgf/cmz) 21.71 22.26 21.46 21.20 20.89 22.88 | 22.80 19.45 22.09 20.33 20.55
fct_k,max(kgf/sz) 42.28 43.34 41.78 41.28 4070 | 4455 | 4439 | 37.88 43.02 39.60 40.02
Remark OK OK Poor Poor Poor OK OK OK OK OK OK
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