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Effect of Plastic Injection on the Blast Furnace
Operation Under One-Tuyere Test

Nam-Hwan Heo and Chang-Hee Yim
Technical Research Labs, POSCO
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ABSTRACT

Recently, the new technology for the recycling of waste plastics as an alternative fuel of blast furnace has been developed.
In this study, the test of plastics injection into a tuyere of the foundry blast fumace were caried out. The injection rate of
plastics for this test facility was expressed as follows,

AP A

W, =0.265
z

where. Ws, AP, A and Ug are plastic conveying rate (ke/sec), pressure drop between feed hopper and blast pressure (atm),

cross sectional area of conveying pipe {iv’) and superficial velocity of transport air (m/sec) respectively. From the results of

semi-continuous test operation during 96 hours, the replacement ratio turned out to be 1.38 according to the injection rate of 6.

4 kg-plastics/t-p. With increasing the rate of plastics injection, the content of hydrogen in top gas became increased and the

brick temperature at belly was also increased due to the changes ot the combustion zone shape.
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Table 1. Status of blast [umaces injecting the waste plastics

Germany Japan Korea
Blast furnace Hambom Bremen Eko Kethin POSCO
No. 4 No. 2 No. 3 No. 1 Foundry
Inner volume of blast {urnace (m®) 2100 3110 B50 4907 10180
Starting date of injection facility 05, 6 95, 7 ‘6. '96. 10 ‘96. 12
Injection capacaty (t/hr) 4 10 5 5 03
Numbers of tuyeres ior injection (EA) 4 (32)* 8 (32)* & (15 4 (40y* 1 (201"
Injection mode Intermittent mjec- Continuous Continucuzs Continucus Semu-Continuouns
fion (half day) mjeclion injeckion injection injection
Future imection rate to achieve In all blast fumna- 70,000 tfy NA. 30,000 oy Increased capacity
ces in Thyssen, upto 4 fuyeres
35,000 ty (2 thry -
Subsidy (per ton} 180 DM ~200 DM 200~250 DM 3000 =¥ None
(Estimated) (Estimuted)
Remarks To be transferred - - Integrated facili- | Not commerci-
to Hambom No.% tics {Total invest- alized
blast furnace ment of ¥ 1.5
billion)

* Number in a parenthesis denotes the total numbers of tuyeres.
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Fig. 1. Schematic configuration of pneumatic conveying facility.
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Table 2. Specifications of plashes Jor test mjection

| X Apparent | Moisture e
Materia Drameter density content 1 conlent
Polyethylene| <6mm |=3.5pfem®| =05% <0.5%

kg YA RANE Aigd ez Yeld 2908 &
ghAEE A 87 (storage hopper)e] o] A3}
o] ZEAElE UhA] Bl F-87](feed hopperyell Y F
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gl A2 3 < 6 kgfom®s) utility airZ A3 -
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Fig. 2. Relationship between plastic iransport rate and operating
factors of preumatic conveying system.
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Table 3. Operating results for semi-continuous test jnjection
Test period 1st day 2nd day 3rd day 4th day 5th day

Amount of injectant {ton/day) 4.59 749 1058 14.57 247
Comulative amount of injectani {tomn) 4.59 12.08 22.66 3723 39.70
Impection time per day (hr) 183 . 20,65 20.38 20.57 34
Cumulative injection time (hr) 18.5 39,15 58.73 80.30 83.7
Injection rate (kg/hr) 248.5 3627 513.9 708.2 7235

Table 4. Operating results of blast furnace during semi-continuous injection

ltems I Base 1st day 2od day 3rd day 4th day [ Sth day_|

Plastic injection rate {lg/hr) 0 91 312 441 607 103
Plastic injection ratic (kg/t-p) 0 24 33 4.7 6.4 11
Production (t-p/d} 2280 2283 2243 2250 2290 2311
Coke ratio {kg/t-p} 5243 53049 5256 5240 5233 5244
Blast volume (Nm’/min) 1840 1839 1840 1840 1839 1843
Blast temperaturz ("C) 1030 1030 1030 1029 1030 1029
O, enrichment (N /hr) 1647 1727 1553 1762 1800 1672
Monsture in blast (g/Nm’} 34 33 35 38 41 41
Blast pressure (kgfom®) 2.33 2.32 233 2.33 2.37 238
Penmeahility index (-) 10.56 10.39 10.60 10.44 10.84 11.14
[Si] in hot metal (%) 0.60 063 ol .66 0.61 (.62
Hot meta] temperature {"C) 1495 1504 1505 1499 1500 1513
H; m top gas (%) 33 3.7 37 37 42 4.1
Top gas utilization (%) 49.33 4931 49.22 49.40 49.43 49.92
Correeted coke ratin{ke/t-p) 524.3 5214 520 5138 517.2 5129
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Tiems pH () C(J(l:tdsl;;:;l‘ly Totakp;hjaul;c)lness a ppm) Turbidity () Zn (ppnt)
Before plastic injection 6.70 2750 590 1120 16 102
During plastic injection 680 3150 583 795 8 95
After plastic mjection 6.68 3020 545 615 8 260
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