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Combustion and Gasification Reaction Behaviors of Plastic in Blast Furnace

Kazuyoshi Y amacucnr, Tadashi Deno and Novimitsu Kon-nNo

Synopsis

: In order to establish the plastic injection technology in the blast furnace, the behaviors of plastic pyrolysis, combustion

and gasification reaction have been investigated with two kinds of model experiment ; one is the vertical tower type
reactor called the combustion model and the other is the blast furnace type reactor called the hot model.
The combustion of plastic does not occur in the blast having the temperature of 1250°C and the O, enrichment of

0% in the blowpipe and tuyere.

The combustion starts in the air over the temperature of 1550°C, but the CO,

gasification does not occur at this temperature in the combustion model.
The split of plastic occurrs in the atmosphere over the temperature of 2000°C in the raceway from 1000~2000xm
to 200um. The split plastic is burnt in the raceway, the unburnt plastic is consumed and accumulated in the hot model

and it does not flow out of the top.

The entering of plastic contained fines into the deadman can be suppressed by injecting the plastic directly into the
raceway through the tuyere or by keeping the distance of the lance tip from the tuyere nose as short as possible in case

of the injection through the side of blowpipe.

The plastic injection alone is better than the mixing injection with pulverized coal in order to maintain the permeabil-

ity in the lower part of the hot model.

Key words : ironmaking ; blast furnace process ; plastic injection ; pulverized coal injection ; raceway ; deadman.
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Table 1. Ultimate analysis and calolific value of
injected fines (dry base).

c H 0 Calolific value
(mass¥) (mass¥) (massX) MJ/kg)
Plastic 84.3 12.6 1.2 43.2
PC 74.1 47 85 29.3
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Table 2. Operating conditions of the hot model.

No. Injection PC Plastic Total Size of Blast 0. Flame Excess air
measures rate rate rate plastic temp. enrichment temp, ratio

(kg/Nn*) Cka/Nm®) Ckg/N®) - (um)  CG) (%) SO GO

1 - 0 0 0 - 1100 0.0 2450 -

2 Blowpipe 0.200 0 0.200 65(PC) 1250 3.0 2150 0.75
3 Raceway 0 0.050 0.050 2060 1100 2.0 2250 2.00
4 Raceway 0 0.100 0.100 2060 1100 2.0 2000 1.00
5 Blowpipe 0 0.055 0.055 2060 1100 2.0 2250 1.85
6 Blowpipe 0 0.055 0.055 2060 1200 0.0 2200 1.65
7 Blowpipe 0.160 0.020 0.180 1170 1250 3.0 2150 0.80

% Blowpipe:Injection through the side of blowpipe
¥ Raceway :Injection through the tuyere into the raceway
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Fig. 1. Illustration of two kinds of injection mea-
sures.
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Fig. 2. Transitions of PC combustion efficiency
during injection of plastic mixed with PC.
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Fig. 4. Influence of the atmosphere on the plastic
pyrolysis and combustion.

Fig. 3. Plastic configuration in the deadman dust during injection alone into the raceway

(Original plastic size is 2060xm).
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Fig. 5. Influence of the atmosphere on the plastic
population in the size range over 150um
(S?mpling position is 700mm from the lance
tip) .

EP1650°CE T LA LTLETS AT 4 v DBEEIIE
SO Lo ICBEUE, F AW LAALE TR0 R
L YBESEVWKTFLTRIIDLELOLNS,

3 612, N, —16vol%CO,FER AT A LA 2R #1550°C
FTEHASETY, Fig. TWORT & 3@ L Oz 2% %8
HLB2EH L, ZORETCOF 2L > T 7
CEHETE B, HEVAHIZCO, CH,, HI2i3 L A M
SN H 12, AT OBRSEL 1550°C L b#EZ 5 2 &
6, REBRTPIOMN - v— 2T = A WD & 5 b3
MO CHRMTTIE, COT ALRIEIX0, - & A MRBEL b
bamiREFMATRI s L2 5, _

3:3 EFFTESICEITIZETSAT v IDEE - &
&5

331 BFI5R57 492D —AY 24 NP FETDOIHN
- B

Ry bEFT VOB SN GERIRS L7z & R b
2, Fig 3UmT AR UTIIL B REFI 2T 4 v
ZWERIIBEINIY, FHEH»GHRIN XX T
&2 DRDIEFE Ao IR A A WS L 72 21 £200
EDOERTH0HEFEIRL, HTFCHLNITRTDOHESS
AT A2 AHIV LTS, 2OMBUZEBERETDH

(U
Oum
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Fig. 7. Influence of the atmosphere on the plastic
pyrolysis and gasification.
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Fig. 8. Influence of the injection measures on the
deadman dust concentration.
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Fig. 9. Influence of the kind of fine material on the
permeability in the lower part of the hot
model.
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