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1, A: FeO B: 1000°C C: 2t/cm? D: 3min .
2. A : FesOy B: 1000°C C: 2t/ecm? D: 3min
3. A: Fe;0O3 B: 1000°C C: 2t/cm? D: 3min
A : Raw waterial, B: Heating temperature,
C: Pressure, D: Pressing time. ’
Photo. 1. Microstructures of tablets.-
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Table 1. Chemical compositions of the dusts.

| T.Fe | FeO | M.Fe | Si0: | CaO | Zn Pb S c
Open hearth furnace dust 52°*25 2*43 | Tr. 1478 277 | 5°*77 0°90 1°290 0°78
" Blast furnace dust 39°93 14°07 | Tr. 6°15 328 0°61 018 — 2301

Table 2. Properties of the anthracites. ;

C.W. V.M. F.C. . Ash. S Cal
Anth. mixed in ball 404 3+3 740 183 0°19 6170
Anth. charged into kiln 47 37 7101 205 0°30 © 5950 -
Table 3. Test process.
O.H.F. dust — ‘
B. F. dust —|—> Mixing —— Balling — .~ Drying —— Removal of zinc
Anthracite o (pug mill) (disc) (electric furnace) (rotary kiln)

" Table 4. Properties of the charged balls.

Moisture » % 7°3
Drop strength from 450 mm 4°*9
Crush strength Kg. 97
Chemical composition T.Fe 9 43+22
FeO 6°69 -
. Zn 334
Pb .0°467
C 16°57
S 0°751
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WSRO E 40t/day TR2PREL, U232 TR
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Fig. 1. Rofary kiln used for the test.
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i Table 5. Operating data of the kiln.
4 I —— Operation _
Measurement T ———— 30 t/day 40 t/day
Heavy oil consumption - l/};r 35 55
; in dust chamber mmAg +i~+2"5 +1*5~+5
Exhaust gas pressure{in chimney : ) —~e—d —11~—3°5
in dust chamber C 220~-300 260~390
Exhaust gas temperature {in chimney 120~-240 180~320
CO; % 16~26 13~25
Exhaust gas composition {CO 5~8 2~13
< (o 15 1°5~9
‘ . discharge end °C 900~1030 880~1080
- L . 15m from charge end 730~880 6380~880
Temperature in kiln{g " " charge end 400~-580 . 340~520
5m from charge end 240~-380 220~380
Traveling time : hr 4~4°5 3~3°5
Table 6. Results of the test.
s . . egs — . — \Q =
Overa. Chemical composition Su Q S g% 3:_; =%
i PeTa" | Product v , 8¢ @, | B85 B8
o . ©.a . <2 5
T.Fe | FeO |M.Fe | Zn | Pb | S c €8S 3= | E55 P
3 |+5mm 66°50 | 13+67 | 5569 | 062 | Tr-| 1°320| 8+85 |-87°9 |83°7 F—13°8 | 116
t/day —5mm (mag.)| 68°05 22°33 4719 | 0°41 — 1284 382 —_ — — 86 —
—5mm . . —_ - . . — —_ . —_—
. (non-mag.) 2°77 3 16 . Tr 043 7222
46 +5mm - . 64°82 14+40 52°98 | 0°b5 Tr 1+250 6°29 89*0 | 81°8 | —10*9 91
t/day —5mm (mag.)| 62*79 2345 43+87 | 0°54 — 1°172 337 — — — 74 —_
- —5mm . . _ — . . — — — :
- o mag.)| 53| 405 | Tr 046 | 75°92 -
* (¢ indicate S absorption from anthracite)
Table 7. Material balance. (40 t/day operation)
Charge . {Dryball e 1670 Kg/hr
Anthracite (—5mm)  --oeeeee 327 Kg/hr
n Heavy oil ceeeeenee 551/hr(52 Kg/hr)
R (Moisture) e 150 Kg/hr
T.Fe | FeO | Fe** |Fet*+ | Zn Pb c s | cw.
Dry ball ) 721 112 87 634 56 7°8 277 12°6 74
: Anthracite (—5mm) — — — — — — 232 0°98 15°4
¥ Heavy oil — — — — — — 39 0°98 —
total (Kg/hr) 721 112 87 - 634 \ 56 7°8 548 | 13'9 | 22°8
| Product —+5mm (64%) 710Kf/hr
o 1105 kg/hr—| " __—mag. (31%) 344 Kg/hr
. ’ Smm (36%) 395Kg/hr '—non—mag. (5%) 51 Kg/hr
Dust (assumed from Zn & Pb balance). 120 Kg/hr
T. Fe ' FeO | M.Fe | Fet+ |Fet** | Zu Pb c S
+5mm 460 102 376 80 4 4 0 45 8°9
—5mm (mag.) 217 81 151 63 3 2 0 12 4°0
—5mm (non-mag.) 2 2 0 2 0 0 o] 39 02
Dust . 42 29 1 23 18 50 7°8 12 —
Exhaust gas . — — — — — — 440 —
total (Kg/hr) = - 721 214 528 168 25 56 7°8 548 | 13°1
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Table 8.

Heat balance. (40 t/day operation)

Heat in put

Heat out put

Kcal/hr %

Kcal/hr %

Combustion heat of heavy oil 533x 103 | 11°4
Combustion heat of anthracite 2970 103
Heat content of C in raw material| 1180 103

Heat of Fe, Zn, Pb reduction 916X 103 | 19°6
Heat content of product te4x 103} 35
Heat content of exhaust gas 327X 103 | 7°0
Uncombustion heat loss of 3 o

exhaust gas 855X 10%} 183
Uncombustion heat loss of C 875X 108 | 18°7
Evaporation heat of H.O 96X 108 | 2°0
Heat loss of others 1450 103 | 302

total 4683 % 103 |

total 4683 X 103
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Fig. 1. Length of main runner.
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Fig. 2. Experimental instrument.
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