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ABSTRACT

High femperature thermal behaviors of EAF dust by coke at initial reaction stage were studied to obtain the fundamental
data of EAF dust treaiment process, that is Fxtended Arc Plasma Fumace System called RAPID syslem. In this study thermal
behaviors including calcination of limestone, devolatilization of EAF dust itseli, and reduchion & devolatilization of mixhire
(EAF dust: coke: limestone=80:10: 10 wt.%) were investigated as functions of reaction temperature (1000~1300°C) and
reaction time (3~12 min), considering the 180% equivalence of carbon reduction and 1.7 bacisity for optimum reduction and
melting of EAF dust in the RAPID sysiem. Size of samples was about helow 0.1 mm for thesc experiments. Limestone was
completely calcined at abave 1100°C within 3 minutes. In the case of devolatilization of EAF dust itself, weight loss of EAF
dust was aboul 14% at 1300°C and 12 minutes, and partial sintering and melting were found in part of sample. Weight loss of
mixture increased with increasing reaction temperaturc and time, about 46% weight loss in it was ocourred at 1300°C and 12
minutes. From these weight losses showing devolatilization and reduction of EAF dust, the treatment time of EAF dust inside
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the process can be determined and so there can be thought to deduce some informations about treatment rate of EAF dust in a

design of large-scale EAF dust treatment process.

Key words: EAF dust, Thermal decomposition, Coke, Reduction, Calcination of limestone
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Tabie 1. Composition of major elements in EAF dust (wt.%)

TZn| Ph |T Fe| Na | K | Si0, | Ca0 MgOIA]losl
17.29] 380 | 2163 190 | 341 | 377 | 282 | 10z [ 070 |

Table 2. Proximate analysis of coke (dry basis, wt.%)

L Fixed Ash Volatile
carbon

malter
Coke | 887 113 - -

Inherent
maoisture

Table 3. Chemical composition of coke ash
Components | 50, |ALOs| TiO; [Fei0);|CaO| Mg0 | NayO K050,
wt% |673]249| 1134 (08|06 (05|11(03

Table 4. Chemical compaosition of limestone
Components Cal MO SiC,
5572 0.17 0.037

Al,O;
0.015

wt.%
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Fig. 3. Bffect of rcaction lemperature on calcination of lime~
stone.
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o] W] np2 Eia s FARTE Fig 59 VR
th Fig. 5ol A B upe) o] HHE2 e 1000°Cel|A] 384
AT e EFAESL oF 6.5%] FANEE BRo
W, 12530 = oF 15%2] TARES veiie] 2gg
Seoa gEaie) Wojd wEa ERA RS ks
4 e n FA g SRS 4 7k Aok o 2
Falas] gyolA AF e Tad o1 e, o
2 AGHRAE S o T AR FEHTESY Aol W
2 AufEy] Mo AmEd.

Hhe-2w 1100°CellA ¥hEATHE 3BV E 12874
AL Aol EFA RS FALEE o 2% 23%
7R F7IE A Be] T5Alzte] 8F o)) THH £
Bt 2dao] Feod g Re DEuEe SHA
o] Agl Ao 7pE AZs HaEsled, o2 EAF
duste] F AR Franklinite(Zn0 - Fe,000l -8
Fe,0,7} B A0 o8] IS FeO 3 U Fe2 FHF
Aoz A2, Yheew 1200°ColA| HREAITe] 3ol
A= ok 21%. SEo|AE 24%, 85 A 25%, 12
o 26%8) FA TS eIt o] 2xelA] whgalite]
Azl nteh H4Z A0l B Z Y] ATl 332
o] Agial Helt ERARI ZF B&He] Bdolgly
EFAEE 9 slagBE S BED 4 2T HEEE
1300°Cel A WhgaZhe] 38 g 1289] #Jfel Zzt <f
25% 2 46%2 FAIHE Jehlgct old Zzhe] yhe
A7 2T EPAEE S BT 471 A%, v
&g B2 AFEEe] B AF LS Vehfe A
2% Yol Franklinited] §-5% Fe.0.7} =20l g4

oo e rlel

AglElgel 2, A 7HA A 5 E, 1998



24 TR - R - e - B

)

50

"0

an

20

Waight Loss Mixture (%}

n i 1 BT 1 ]

0 4 ] 12
Time { min )

Fig. 6. Effect of reaction time on thermal behavior of mixture.
**Mixture: 80 wt.% EAF Dusi+1G wt.% Coke+10 wi % Lime-
stonc.

R FeO gl A4 Fed 31903 Ho g Ajagnh

e] A2 HE BAT dusts ﬁlﬂzﬂ e ]
9 MAlE ERAAA ALS FT A A “’259}
g e MR wEld 53 AgREAdEE ERE

EAF dust®] 30 2 23805l A58 44 QJTH
ERMRY AR SrEs o o ddd Ba n
AE g rA vigAME SR AEE TEA
7ol ZAE FHole v Ee] FAlTake] @A8] AR
2H 2§ Ee FATEY FE2 OB 24 2EY
e 1=

Fig 68 A% vhg-25da yherThe] Sl wE
Egray £AREE e Flolch Fig sollA B u)
gl o] Zt wre2xda vhgATle] Falgd) wE 4

A E8] B ege] ol UAE g Fo g FYEw gl
&= & 7 gok Aol 1289 Ao g2 EE
1000°CHE 1300°CAR] RS HE mol Tz 24
kel of 15%5E] 6% Frtalon, I ka2
Al BESAIEE 83 o) Folliz WhEAlThe| Folet . E3HA
g9 Zxdat 25z AFEe B8 w (s Aoz Re}
r-2-2 7o BAF dust 9 A5)Ae] uk3Ae] =22 o 4
7} sith.

EAF dust, 2722 2l 3|4 ERA 82| 22A71E 7}
7+ Mg 4 9] 24, EAF dust A9 A28 2 mza0] @
dAwieo] glgt BAZEL 371 A2 ee] 24 G
ZAIE Fig 79l HEp 9. Fig. Telld Bz vks) o] bt
2.4 71e] 329 W w2 1000°CH N AR Fe] &
FAZE 6.50% Sl M 2t Ele 2o o5 FAlEE
o] 2.52%, BAF dust AbH|8] S8alol] 2§ FA e

1. of Korean Inst. of Resources Recycling Vol. 7, No. 5, 1998

40 —

[ calematan ot imeslene
] Devalnbizaiion aT EAF Duat

0 [ BB Raduchon by coks

MJIMF W

20

Weight Loss of Each Component {%)

1000 1100 1200 1300

Temperature {' C)

Fig. 7. Weight loss of each component on thermal behavior of
mixture during 3 min by coke.

1.64%, T2~ geldl| o] gt Tarbafa] 1.34%2, EEs
7b g 7 Eollis FE BAF dust R}H|2] Gitash 454
e e FAE] B R FFANES AW
88 o =7l gk, e 1200°Ce)| A s FAE 21,
0% Folla A3 A AYe 2§ FAl o] 44%= HAdo
D2E LS o <= 9], BAF dust A2 Gy 28]
9.52%, A Bl gl 7.08%) TALEE Bulfg
ot B2 w7} ST uba] EfAl e ERA| 7R
Z7F8le 1300°Cel|l M = ZFA 7 25.0% Foll A 2z 4
B4 Age] 44%2 Aol SEHUSES ¢ F 9,
EAF dust Adle] 247 9.60%, A~ Shge] ojg =
A7) 11.0%2 1000°Ce] WA =22 ghgled] 23
HrAlgeke] 498 S71EE ¢ vt ot

Fig. 69 g5 zk7hel yhg-2ofla] Whga)7h 83 o] &
o= §hgAlde] Erlele e EfA R F%?ﬂﬂ%* 717}
sl FEE] Wi vhg-alzke] s W EFAE
9] 371 4% R4S Fig 8 L%—EMJ %}, Fig,
&dlA] Bi= vlu} ko] 1000°CelA ZFA) B 25 0%
2 14.0%0| T 1 FollA] 3N o) o]t FAEE 4
4% ol BREGSE & 47 905, BAF dusts] 23]
o 213 FAlee] 6.08%, A B4 e)g FAAE
o] 352%Y& & 7 ok #seTs) 100°C 2
1200°C9] B¢ §19 AL RS BEaR, 1300°CH

X EFA B ZEAEES 420%0]1 I FollAl 484
Mi o] 98l 4.4%, EAF duste] G-l <5 10.80%, 7
9o g 26.8%2] BEAlAERE Vel o] Ba] 2%

) WS 5ar B A3 PATE) 5
2713 985 24 7 vk
o ge) Ao RE 45 el 9

FAEE e

fia



HIRE HEERRr e A Z2ao] 2)$E BEAF DUSTS] il ) 23

2

4

] palcinaion af lameatans
301 | [ cevokelizafon of EAF Dwt
I Reciucton by coie
L : 4200

i !B.DO
Lt ™

21.00

4l

il

20

Weight Loss of Each Component {%)

A0NG TR 13200 1300
Temparature { °C )

=

ig. B. Weight loss of each component on thermal behavior of
mixture during 8 min by coke.

L5 1100°C o4 A] Hhealz) 337 0| Fe Adde] $8
2& & 7l Uk w3 B per) Tl g 4249
<] EAF dust AA)2] T3] F7shcls) 2a ko]
oF 10%E Z#5 EAF dugt A1) FA7eF #EEo
AT 7AElelen, o1& BAF dust A7 Sl
A AEH AR e HLHEYr] RZ AEE
vl Fas gl 9% AR dusts] FAI318Re 1000°C2]
A5 Aot eLxr) S ek 2] &
7HEE Bygvh 53 dhs-2%st 1200°C o)A EAF
dust®] Brase] 48 Svlshe Joa Hel AL
=] & EAF duste] Sdeo] mj$- 202517 A48 S & 71
2ok,

54 £

RAPID system§] EAF dust 2] 2] 3752 7] 9k-gekd ¢4
Age] Y=rt 0.1 mm ojaiel AF FAA 243 EAF
duste] neddAE A A= o g,

1. BAF dust 324 &)1 47l 24 g0z AEE
HE4E 1100°C ool A 3R] 24g0] dri
g .

2. EAF dust AHAl 9] 744 A&7 430 ez 918t
o 1300°C % 1289 4o AR F 14%9) TADE

o] dojutom, AR gxEe) REAQ 24 I &4
kel FE]c

3. EAF dust, 234 2 ME 0] 2}7F §0%: 10%:10%=]
FAME FYE Bl B g er B hgA| 2t
7P by A G Ertalglen 1300°C 9
12890 A5l FHo of 46%e] FAdEe] dojge
. AAEe Lol HaA st was .

4. 7] B2 2RALHE 2093 AHE o
1000°Cel A% z=~ F4ol 24 EAF duste] 57
DEe Heloy, Ba] W Ert 1200°C 949l A
Loz MM 23 D BAF dust AF|Sl DR
2t FAZ SR, £ upiha] ZAE0 gt
EAF dust Sl 2712 Qele] RA|@@Ea] 27
712 & 50} leich

ZhAle] =

B d7e #38 wEH7E AHremd Akl
“Plasmas o]E-3t FEH 75 HElr|e@r| 283 Je
Ael-g7l= ALY Al #UE Po) FeEg.en, ol
e SR,

I

1. C). Labee: “Electric arc fumace dust sympasium”, Iron
and Steel Engineer, 61-64, Jan. (1990),

2. R.H. Hanewald : "Recovery of metals from steel wastes
and production of DRI hy the INMETCO process”, Iron
and Steel Engineer, 62-67, March (1985),

3. RT. Grant, JK. Pargeter and JA. MacDougall : “Das In-
meteo-Direkireduktions-verfahren fur Huttenwerks-staube und
Eisenerz’, Stahl und Eisen, 103(%}, 411414 (1983).

4, AM. Hagpi: "Mineralogical characleristics of electric arc
furnace dust’, JOM, 28-30, April (1951).

5. 497] & : PlamaZ o83 FlH71E H2)7]E@H R
B A Aol B7lE ALY, Sy Al (1993).

6. Annual book of ASTM standards, Vol. 03, 05 (1990).

7. R.S. Boynton: "Chemistry and techpology of lime and
limestone”, 159-162, John Wiley, New York {1979).

AdeatolZE], A 7 A A 5 &, 1998



