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According to the Types of Aggregates of Industrial By-products
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In this study, the stability and EMP shielding performance of metal-based industrial by-products aggregates with excellent
conductivity and easy procurement to be used as concrete aggregates for EMP shielding are evaluated.

The industrial by-products are electronic-arc-furnace oxidizing slag, copper smelting slag, and ferro-moldibdenum. The
composition analysis of aggregates and aggregate stability are evaluated. As a result of the experiment, ferro-moldibdenum
is shown to have low stability as an aggregate due to its high Free-CaO. The remaining aggregates are evaluated to be
safe to use as aggregates for concrete. In addition, industrial by-products aggreagate-specimens excluding ferro-moldibdenum
are shown higher compressive strength than the plain specimen. The recycle aggregates, electronic-arc-furnace oxidizing slag
and copper smelting slag, are shown excellent EMP shielding performance, the EMP shielding performance is expected to
increase if the average particle diameter of the aggregate is small or evenly distributed.
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Table 12 A13] 82 91 M8 322 ek Bl A3 &=
= 80| AtZet MUPLE S0l Cish d224, SAHrEY
ot INEETG

SA| A2A| KHZM EMPAIH HsS Loisie 232 ES Y Table 1. Experimental items
7| st 7|=Hol Xf2E MAIGIZX} St
o e = Item Experiment Standard method
XRF -
2 .*Els='|7 H..?. D*I E’J"ﬂ agz“;l; ?:t;nte\?;ilai?fn Safety evaluation KS F 2507
Free-CaO ASTM STP 985
AlS{IHO Flow Test KS F 2402
21 2 ='7H'u' Analysis of physical -
properties Air contest test KS F 2449
EMP XiHl= Yeto= BNk Entdal CHESEIAL &40 Compressive strength KS F 2405
M| 74X 4210l Ofah 0|01t A vz =0l T8 7 I50f EMP shiclding
evaluation
FIANSAOIH, & Hille 2 B Ee XA HES tiye
Table 2. Classification and Standards of Cement
' wiC | S w | ¢ | s | G | Eoss | EosG | css | FMS | FMG AD
Specimen o o >
(%0) (%) (kg/mr) %)
Plain 539 750 897 - - - - -
EOS 539 - - 1128 1324 - - -
CSS 31 46.0 167 539 - 897 - - 1096 - - 12
M 539 - - - - - 837 983
EOSG/CSS 539 - - - 1324 1094

(Source) W: Water, C: Cement, S: Sand, G: Coarse Aggregate,

EOSS: Electric Arc Furnace Oxidized Slag Sand, EOSG: Electric Arc Furnace Oxidized

Slag Aggregate, CSS: copper slag sand, FMS: Ferro Molybdenum Sand, FMG: Ferro Molybdenum Aggregate
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Fig. 3. EMP Shield test equipment layout conceptual diagram
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Table 3. Chemical composition of industrial by-product aggregates

Chemical composition(wt.%)

Specimen
lg-LOSS SIOZ A1203 F6203 CaO MgO SO3
EOS 2.71 17.08 | 13.19 | 34.63 | 21.44 | 4.84 0
CSS 2.84 3276 | 3.14 | 51.05| 325 | 3.11 | 0.77
M 3.14 | 4508 | 11.03 | 11.88 | 22.31 | 3.18 0




Table 4. Evaluation result of stability of industrial by-product aggregate

Free-Ca0 &120] %00 Zxio)

Stability of aggregates(%o)

2 9k

Specimen
1st 2nd | 3rd 4th | Sth | Average

Coarse aggregate 34 35 3.6 3.5 3.5 3.5

sand 5.0 4.7 4.7 47 | 49 4.8
EOS 122 | 114 | 11.7 | 116 | 119 11.9
CSS 54 5.1 5.1 5.0 54 5.2
M 5.5 5.1 5.1 5.1 4.9 5.0

Table 5. Free-CaO analysis of industrial by-product aggregate

Specimen Free-CaO(%)
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