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A Study on the Properties of Converter Slag Modified by
Addition of Waste Foundry Sand
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ABSTRACT: Converter slag was reduced and modified by the simultaneous addition of carbon and waste foundry sand as a
5iQ, source. The basic propertics such as phase distribution, composition, specific density, hardness. absorption of water and

compressive strength of modified slags were mcasured. The Iton recovery was significanily affected by the basicity of slag.
The properties of slow cooled-modified slags of basicity 1.34 arc very similar to the natural aggregates.
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Table 1. Chemical compaositon of converter slag
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Tahle 2. Chemical composition of waste foundry sand
Component | Si0; CaQ ALDO, | T-TFe | MgO
tent
Coment | ug6s | 090 | 798 | 4169 | 083
{(wl%)

Table 3. Mixing ratio of waste foundry sand.

Basicity Sale (g) Sand (g)
21 100 384
1.87 140 7.64
1.34 100 1145
11 100 19.10
1.0 100 26.74
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Component Ca0 5i0, ALO; | T Fe FeO Fe0; | M- Fe | MgO MnO TiD, S P
Content
(wi%) 37.20 | 1699 4.01 2495 | 2156 | 1171 5.00 8.0 2.98 0.94 0.07 218
Table 4. Chemical composition of slags.
(-omponcnt Ca0 $10, ALO, T Fe MeO MiO 0.
basicily
Raw (2.66) 37.20 16 99 4.01 24,95 8.01 298 0.94
21 38.26 23.67 10.08 17.04 10.48 0.47 -
187 43.64 30.49 12 12 0.40 11.26 - -
1.34 32.32 3513 13.07 3.31 14.84 134 0.39
1.1 27.46 35.89 12.02 10.98 12.03 1.6l 072
10 2558 35.18 12.18 16,02 953 150 -
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Fig. 1. X-ray diffrachion patterns of raw slag and modified slag.
Bsicity : (A) raw sample (2.66) (B) 21
(C) 1.87 (1) 1.34 (B) 1.1 (FY 1.0
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Fig. 2. pilchange of the leachuing soluhon of reformed slage on
the leaching time.
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Fig. 3. SEM mucrographs of slag with basicity. (A} raw sample (2 66) (b) 2.1 (C) 1.87 (D) 1.34 (E) L.1 (F) 1.0
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Table 5. EDX analysis of raw sample.

Component

(wt%) | 510, | CaQ | MgQ | Fe, 05 | ALOs

Arca
1. White 30.33 | 2143 - 40.85 -
2. Lighl gray 36.85 | 5570 - 530 -
3. Neutral gray 0.62 261 | 2416 | 64.10 -

4. Dark gray 1.90 | 44.95 0.52 | 3889 | 12.53
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Table 6. EDX analysis of the slag of basicity 2.1.

Table 10. EDX point analyss with basicity 1 (.

Component Component
(wi%) | SiO, | Ca0 | MgO | ALO, | MO | Fe,0, (wttp) | 8i0, | Ca0 | Mg0 | AL, | MnO | Fe,0,
Area Ared
L. Light gray 2879|3873 | 541 | 1358 | 3.08 - 1. White 3252 | 37.23 - 1285 212 | 10.74
2. Neutral gray | 30.40 | 60.44 [ 0.43 - - 7.86 2. Light pray 36.85 | 3163 | 10.73 - 5.10 | 15.69
3. Drak gray 18.93 | 40.94 - 38.87 — - 3. Neutral gray | 32.03 [ 38.55 - 1453 - 10.02
Table 7. EDX analysis of the slag of basicity 1.87. 100 4 -
Component
{(wi%) | Si0, Ca0 | MgO | MnO | ALO,
Area —_
1. Neutcal gray | 37.16 | 4815 | 1028 | - - ® 807 n
2. Dark gray 468 | 324 | 2527 | Be6 | 5203 E
s
= 60 "
Table 8. EDX analysis of the slag of basicity 1.34. E
Component b e
{wt%s) | Si0D; Ca0 | MgO | ALO; | MnO & 4p ]
Area g
L. Meutral gray | 37.60 | 4553 | 827 | 579 - o
2. Dark gray 19.89 | 18.83 11.18 | 38.86 10.42
20 ~
-
Table 9. EDX analysis of the slag of basicity 1.1.
Component 0
T T T T T T T T T T
(wt%) | 8i0, | CaQ | Mg0 | ALO; | MO | Fe,0; 0.8 1.0 12 14 16 18 20 2.2
Area (CaO+MgQ) /SI0,
| Lightgray |578749.15) 1061 - 1.37 - Fig. 4. Fe metal recovery rate wilh the slag basicity.
2. Dark gray | 31.83 [ 30,23 | 625 1431 | 642 | 712
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Table 11. Impurity contenis in recovered Iron.

FElemenis
(ppm} | Pb P Cd As Hg Cr
Basicity
1.97 330 9421 - - - | 1757
1.34 4424 11237 - - - 1600
11 109 |163¢]| - - - lﬁfﬂ
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Table 12, Apparent density and absorption rate.

Basicity Apparent X Absormption
density (gfom’) Tate (%)
Matural apgregate 2.62 1.97
Raw sample 388 0.24
21 321 1.40
187 30 0.62
134 3.04 0.9
11 3.10 0.58
10 2.99 020
AEl Aol B8, A 8 A 1 &, 1999
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Table 13, Hardness and compression strenpth.

. Surface hardness Compression
Basloity () strength (kgffem®)
Natural aggregate 673 1148
Raw sample 623 12031

21 459 405
1.87 499 679
1.34 548 1214
L1 624 366
| 190 632 443
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