Journal of the Korean Ceramic Society
Vol. 40, No. 3, pp. 309~316, 2003.

TNt AZUE 0] EAF Dust/HE AZR[Q| Zd2ksiol O|k|= dat

YT - 0717 - URY - YUYW - Y2T - UHE - sy
R AR
1

el 5
(2003 3¢ 129 #Hem 20039 39 199 59D

Effects of Additives and Sintering Method on the Properties of Light
Aggregate Prepared from EAF Dust/Clay

Young Jin Kwon, Ki Gang Lee, Yoo Taek Kim, Young Jin Kim, Seung Gu Kang,
Jung Hwan Kim, and Myoung Sik Park

Department of Materials Engineering, Kyonggi University, Suwon 442-760, Korea
(Received March 12, 2003; Accepted March 19, 2003)

z 5

2
(o)

Areidny. 2% QRS EFE #4 FACE WaRow, 27 WHE 4 249 w242 247 A4t
4 g WF, 717 U RS BT A3 ATR STARE GAC)H I A 44 f70 o5 2
Ygol WelATh YEE Folshl BN A AFBHE Q7] FME 22 A FLARE 2ol fesU

ABSTRACT

EAF(Electric Arc Furnace) Dust classified as special wastes containing heavy metal contaminants may cause to damage an
environment such as underground water contamination if they were not treated properly. The possibility of producing the porous
sintered body made from EAF Dust/clay composition system was studied. Mixing of EAF Dust and clay was carried out using wet-
mixing process and two different sintering methods such as rapid and normal heat treatment were tried. By observing density, porosity
and microstructure of sintered bodies, it was found that the bloating phenomenon depend on the contents of C, where the liquid phase
occur or not during the sintering process. To obtain a light-aggregate of porous body due to bloating, the rapid heating was better than
the normal heating at sintering process.

Key words : EAF Dust, Clay, Bloating, Porosity, Rapid heating

LM B Cu, Zn 59 @ FE5S OF TR Yol I

siglo) Wiyl oI% A71ARA AT WE Feh

7% B0 EY sehte A7 BAERE B 858 doA AT o9 T 44% 87 93
19939 oz WA Bel ASols 2 Fo] FojEE  E op|¥ > ATk EAF Dust BAFE ) 471= A

whEo] AlGAH IR Agels 1 o) Tolih R4l ZYAE 2B 29F o 15wkl 300000802
2, 200039)= <F 37,030,345%/30) DAt gk o =4

[e]
s

3 o, 2 xgteto 2 EAF Dustd] &3]3
H3 AR AH 7 &S At B AHH 7 ER s 5 V2dr 3, AHE Jstol| ofgk M 5 st whE
dom, At H7|EZ= A7 Slag, A3 (Fly ash), A o] Aol AL YTk zEY, ARAFA o] &HE
A &H A LzZHA(Paper sludge incinerator ash)&°] U, 7 g ZAgolEs Lvke) duluiel eduirt &
AARH 7| EZ2E EAF Dusvt djdolet & 4 Qc}. EAF oo & HAA AL, TS FU 9 ol ofLFE A
(Electric Arc Furnace) Duste 7|2 A|7+HE st A4 A, FEA 2 wligol] 93 A& sl ot Hgs)
AA 32HE &alT o G EICE Pb, Cr, Cd, 7} =X 252 EAF Dust®] ¥-X83t 2= st 37
Qe Fehg gt low, ARE sl o3 M=
+ . ) o 717k Az g B £&C g AFo] o E<l
Corresponding author : Young Jin Kwon - = e
E-mail : yojiny@empal.com A itk 2222, EAF Dust® ;‘S‘Eﬂ- st
Tel : +82-31-249-9773 Fax : +82-31-249-9775 f218}5te] QEASIA T Wi o] S R]ofA Ho] A7y

-309-



310 AR - o1 - AR -

o} 2t AotaE HES} EAF Dust® QEE ALO;-
SiO,-Duste] A3&EAY] 2Fo2 AZste ZFUAE
< F ol thA] Efstd AAANE o]§te WHS A

Algtgot, olFEA AxE Az ddrtrt Eol AA
o]z 23t} w8t Flame EAF DustZ Q3] &
7FHEE Egt ¥ umR S8 25t dEYHE
< Azt g ARSI, o] JA] FHo] B3
ste] 37te] AlFolghe S 2w JYob?

E A= EAF Duste] &83¢ke] &} E EAF Dust/
AE A Gyt 22} AL 23 &
Y3E o] &3t A|Fste} HHEE FA WSS o
T4 MEtdg 9= Zo|tl EAF DustdE 249 A
HE 27 ¢ Akslo) 28 CO/CO, 712 A, Fe,0,
o] FYLE0F A3 0, 7k A, TAAY FHiol
% CO, 7k, f71& —Jﬂ 7k @A F oy Tt
A

L }5“01 Atk*'? w&k EAF Dustd] tro=
Lol 2 50| FEY 8102 J 53 HkSsle] ot
= 2= OM Aol HEE 5 AR, WA Wl £
B EHA FEo|2 50 okAFE W ol AAIAZ
o 9t A|H] 7AA Arr) 2AHE a3E /g
T AUtk o]t E/\] ol EAF Dust®] TEEA v]x]= 3
7t S FAs] Hekel YBAUK NaF 2 @

ZEE(Ca, Mg)F B9 L, 283 42 A4S A7)
71 $13) HHE Hesle] EAF DusyAE Al A71es

Ag-g A3l olet e AFE E3led EAF Dust
o] 213} "hebEe] dlE EAF DustHE ZAA S 2 A
e gy AMzrbsAEe AESAY.

2 MEWH

2.1.88

2130 AL EAF Duste F709 A7E A7 A0l
Al ¥HE = Dust(K-Dust, D-Dust)& 982 3tglom, z+
Duste= 425 um ©]8ke] £%g A5E AMgstTh. Ay

PRI - A bk uhy HA]

Table 1. Composition of Raw Materials (wt%)
Composition Clay K-Dust D-Dust
Na,O 0.22 3.37 3.28
K,O 1.83 2.46 2.31
Ca0O 0.19 445 421
MgO 0.7 2.58 0.95
MnO 25 225
Zn0 27.40 11.67
PbO 1.95 1.16
FeO 1.94 37
Fe, 03 722 3242 38.73
Cr,05 0.28 0.37
Al,O4 17.67 1.65 2.67
Si0, 71.02 4.63 5.45
TiO, 1.07 0.14 0.71
P,0; 0.08 024 023
C 1.93 10.3
S 0.62 0.56
Ig. loss 11.45 11.46
Total 100 100 100
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Table 2. Compositions of EAF Dust/Clay Sample (wt%)
Clay K-Dust Additives Clay D-Dust Additives
KDI10 90 10 X DD10 90 10 X
KD20 80 20 X DD20 80 20 X
KD30 70 30 X DD30 70 30 X
KDA40 60 40 X DD40 60 40 X
Clay K-Dust Additives Clay K-Dust Additives
KD10Na 90 10 Na,CO; 10 KD30Na 70 30 Na,CO; 10
KDI10K 90 10 K,COs 10 KD30K 70 30 K,CO; 10
KD10Ca 90 10 CaCO; 10 KD30Ca 70 30 CaCO; 10
KD10Mg 90 10 MgCO; 10 KD30Mg 70 30 MgCO; 10
KD10W 90 10 Waste oil 2 KD30Mg 70 30 Waste oil 2
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i Mixing | - Ball mili(1 h)
!

| Sicving | - 40 mesh(425 um)
i

L Filtration | - 25 mm
!

L Mixing l - Add waste oil or additives
i

I Plastic Forming I - 10 mm diameter
!

| Dry | - 100C, 48 h
!

ISintering Method I, II] - 1000, 1100, 1200C

Sintering Method [
Sintering Method II : Rapid heating to sintering temperature

. Heating to sintering temperature by 5C/min
Fig. 1. Experimental procedures.
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Fig. 2. Bulk density of sintered bodies with K-Dust/Clay as a
function of temperature;
(a) sintering method I and (b) sintering method I1
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Fig. 3. Micrographs of the sintered bodies of KD30 at various

temperature; (a) sintering method 1, 1000°C, (b) sin-

tering method II, 1000°C, (c) sintering method I,

1100°C, (d) sintering method II, 1100°C, (e) sintering
method I, 1200°C, and (f) sintering method II, 1200°C.
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Fig. 4. Bulk density of sintered bodies with D-Dust/Clay as a
function of temperature;
(a) sintering method I and (b) sintering method II.
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Fig. 5. Micrographs of the sintered bodies of DD30 at various
temperature; (a) sintering method I, 1000°C, (b) sin-
tering method II, 1000°C, (c) sintering method I,
1100°C, (d) sintering method II, 1100°C, (e) sintering
method 1, 1200°C, and (f) sintering method I, 1200°C.
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Fig. 6. Micrographs of the sintered bodies with D-Dust/Clay
(sintering method II);
(a) DD10, 1000°C, (b) DD10, 1100°C, (c) DD20, 1000°C,
(d) DD20, 1100°C, () DD30, 1000°C, (f) DD30, 1100°C,
(g) DD40, 1000°C, and (h) DD40, 1100°C.
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Fig. 7. Micrographs of DD30 (sintering method II), 1000°C.
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Fig. 9. Micrographs of the sintered bodies with K-Dust/Clay
and various carbonates (sintering method II);
(a) KD10Na, 1000°C, (b) KD30Na, 1000°C, (c) KD10K,
1000°C, (d) KD30K, 1000°C, (e) KD10Ca, 1000°C, (f)
KD30Ca, 1000°C, (g) KD10Mg, 1000°C, and (h) KD30Mg,
1000°C.
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