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Abstract

Blast furnace ash is the main by-product of iron making process. It can effectively recover this
kind of waste by treating blast furnace ash by turning furnace. In this paper, two kinds of blast
furnace ash and Australian powder were prepared and mixed with carbon pellets. The effects of
different carbon and oxygen ratios on the reduction behavior were studied by comparing the car-
bon pellets prepared by pulverized coal and Australian powder. The results showed that with the
increase of carbon and oxygen ratio, the metallization rate of the three kinds of carbon pellets in-
creased, but the size of the metallization rate was not always pulverized coal pellets > bag gray
pellets > gravity gray pellets. The compressive strength and volume shrinkage of the three pellets
are reduced with the increase of the carbon-oxygen ratio. The use of blast furnace ash and Aus-
tralian powder to prepare metallized pellets is feasible and has a high environmental significance
and application prospects.
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1. 518

PR AR KA P ) S EAREE S, AR E ) 2%~5% [1] [2] [3]. WIERAZIGALE, S ER
B RS AR . RIS RS A K Fe, C, Zn &R, HAREECR FHE4] [5][6]. —
SCERER L BB A e T Rl e st T2, (A2 XMt i & B IE s 4. WA LELTIH—MLE
UUSE R D

FE L T E R T EEONRRY TZ[7] [8] [9]. BRI ARLFR TV IR K% 755
FNESR, SRIFHATEERR, SR EEERE. W 5HEIEN EEE AR AN TZ, SHNIMREEE
F AT K EREFL[10] [11] [12] [13] [14].

B SRR BTG, A RO H b 2K RT DASE Bk S5 T R ) TH R, H 2 H TS SA & 14
FEILIE R K B 5 BT B R SEE6,  RUA SCH PR s K, BRI AT 48K R ) K 5 s #r 2
G, FATIE RS, Al B I8 JE R R ER AT R B, BT AR EORE R I I8 S AT
sz, CAHIR v Tl AE =it 5% .

2. JER R LG
2.1 ERHEE
ARG (1) H 1) 322N T FUAN R K S RS R 1) 4% () S R AR JRAT D, I 5 8 Pl 4 1)
TORER A BATR L, EEFERHA S B e 1-3 PR
2.2. REAH*

R0 IR

1) CKJEEIKZE 140 HFN 200 H 5710 2 HORLEE A 74~105 pm B4

2) B0 R EREERON 105 CHREFARAET 4 h G, TFEHBRAEY 0.9, 1.0. 1.1 BFRECEL, AR5
FRTC L BEAT AR TR S), Febi R4S R ERTER 4 .
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Table 1. The chemical composition of blast furnace dust, wt%
= 1. SIFRBRLREERST, W%

V= TFe C Sio, AlL,O; Ca0 MgO K Na Zn
&SRR 47.52 23.40 5.15 2.45 3.27 0.45 0.054 0.07 0.24
e R 37.45 31.10 4.85 2.58 2.41 1.21 0.476 0.68 1.17

Table 2. Chemical composition of Australian powder, wt%
2. BEMBLERS, W%

WA R TFe FeO SiO, Al,0; Ca0 MgO Ti P s

BB 63.48 25.52 9.37 0.29 0.29 0.48 0.019 0.019 0.007

Table 3. Chemical composition of pulverized coal, wt%

%= 3. MBI ERS, wit%

V&
IFi 52 Bk RS
Sio, Al,O; Fe,03 Ca0
83.66 8.63 4.28 2.52 0.69 0.22
Table 4. Chemical composition of dust, wt%
= 4. BWIKEMECEL, wit%
T ERF B, % WORER L, % (of/e)
ARARIR 52.88 47.12 1.1
HEIJK 75.14 24.86 1.1
oy 19.35 80.65 1.1
ARSI 48.95 51.05 1.0
EIK 69.23 30.77 1.0
ol 17.93 82.07 1.0
A 44.80 55.20 0.9
HHK 63.03 36.97 0.9
oy 16.43 83.57 0.9

3) CKRAIEMIERIIN 0.5%1 CMC {E A 455, Bk EFENLAE 50 MPa & 77 T KR Rk il i @20 mm
x 20 mm HIEAE.

4) B A IR ER BN IE A 4 Limin (1) N VB R ERP S RN N RE e, B 20 R b = B ]
1 R

5) RS RIEREAE G, DB HARFAGT R R, SR IRy, AT T A X B LR AT EE SR .

3. EWBRS L
3.1 RELEN SRR

EJF R RAC R RENS OB R, B BRER R B P WIR Ja SEME . KR R e B Bk
BRIy, 85 A2 0 Al B P ) Mee A Tee o 38 I 20 5X0(2) THEE Y = AN [R5 S50 ol 46 10 25 Bk Bk 141
FEANRIE AT T e B
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Figure 1. Horizontal furnace reduction schematic diagram
1. BN RREE

M =Me 10006 1)
K: M—&EHE, %;

Mee—— 387 J5 A I R & B R B &, %:

Tee——E 55 B 5G HH 2 85 &, %,

2 s AN E R B & B Bk TR R 5 e B AL e . nf DU, BEECARLIG R, &
BRER ) & SR A R LB R 3 . ORI LI K, S BRERE R B IR £, S5ERF A e
WA I AR TE R, fEIR S R, B R SRR Re e T 2 p sk, (R R R, 3T 2 R
WL R o (HRTGIREMNEALL T, =FEkAN SRR RN EZRBAER A > MISKERH] > &
JIRERA . HATES IR A 5 160k Bk A 6 8 A S o T, T B8 ) BRI 1) 5 R A 2 3K . (R e A R KA
T E )RS A R AT IR 5

3.2. BREELXHUESR B HI R

Kl 3 FTR/n B2 AE 1200°C 3B JR AN 1E] 24 10 min B, A [ 340 & 7] A il 46 140 75 B sk [ e S LU R 0 e i
IR . W IGEs HR, BREDNEJF S FPUE 58 BB & A LL I T m i IR . B b AL 0.9 &
1.1 B, I IRAAR SRR 1) 4% 1 & B BR B9 P 373l AN 2457 NFI 2220 N B&#AIR 3] 749 N Fl 484 N, IR i1l %
(2 BBk A PRAR R R 33 BE SR R — 2, )\ 787 N F&MIRE 377 No 7EATFRE —FBRELL T, PUHBREE 1 K /NIT
IR R E SIRERA] > AGSIKERA > BORyERE . DRz B 2 70 K T i) 4% (V0 BR (A8 0 5 B 7 T 22 ¢l 1A
SRR A o

Bl 4 ARG LG T =PRI 2 MBS . IRl DUE Y, 6 A —Fiek ], B K i e,
RMFERGEZ, RSB ER, 4E5-, ALK, PUERESIK, XMPEEL ST H
HEM L. XKW TRERE T &, RN ERIZL, Fr= A5 2 e, S8R
JE AR
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Figure 2. The relationship between metallization rate and C/O
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Figure 3. The compressive strength under different C/O
E 3. FEERE TRIERE

3.3. BRELIHARI AR AR

TESE BRI A = h R 1R B 2 e B A4, BT DA T BRI AR s 46 22 Ak et 3
WOLEN . ERIG T, AT 1 ERAE R TS BRI E, B ST R AR I JE O R A AR AR AR A
B, DA AE G 1] AR e 2 5%

P 5 FITR o B AN [R5 R 771 T ) 46 1A 2 BR[040 i (R AR R 4 e S R AU L i e &R o FRS AT 4,
£ 1200°C, & JE A4 10 min (44T, Bl B A L 38 K, BR 1A TR 5 AR BRI 4 2R 2 R BLPRAGEE A T
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Figure 4. Different C/O after the reduction of the morphology
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Figure 5. Volume reduction after reduction under different C/O
5. NEIREL TERER AR R

0.66 F&F 1 0.49 A1 0.59; 5k i) £ () & Bk BR BRI 4 % A\ 0.62 [F£AIKH] T 0.48. 5G4 5 AT LLE 2,
WAL R, R ERRARM A2 REE L, BIRAERNSUEE R, X EFABRE SR, &
WRERE & A DR JE IR, BT AR OBEER B (138 )5 I ST I e 78 43, 7RI R 10 min BB, AL
g hn, PERESERIG N, BT UMARURAE TIZRK, STTEREEART S, &) T AR e 2 r s .
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2) BRI T, =R SRR ER U 5 BB WA . BRI, R T 5 B2 AT
AN E IR, IR HAT A B i 22 5% 5 30

3) = b iR [ AR AR WS 4 2 B 2 B S L O T v i BRI
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