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Heavy-oil Injection Test in No. 3 Blast Furnace of
Kawasaki Iron Works of Japan Steel and Tube Corporation.

B - R NG B

Satoshi HAavAsHI, Gydichi Suzuki and Tadash,i\KOBAYASHI

Synopsm

Heavy oil injection test was conducted in No.3 blast’ furnace (hearth dxam 7*15m) of
Kawasaki Iron Works of Nippon Kokan K.K. for about six months from April to September,

1961. -

As a result of observing the combustion condition within the furnace operated by injecting
heavy oil through one tuyere at first, it was confirmed that there was scarce trouble in facilities

and operation.

Then, in the test operation with injection of 32kg heavy oil per ton of pig iron through .
four tuyeres, the coke ratio fell, while (the coke rate decrement)/(oil rate) showed the value
of 1°6~1°7 and the quantity of tapped pig iron increased by 5%.

On the basis of these test results, heavy oil was injected into No.2 blast furnace (hearth
~diam. 7*2m) through all tuyeres by automatic feeding device completed in September of 1961.
~ In this test operation, coke ratio fell remarkably with heavy oil injection of up to 50._k'g

per ton of pig iron and the rate of replacing coke with heavy oil showed the value of about
1°7. In the case of injecting heavy oil more than 50kg., this rate lowered and coke ratio
 showed the lowest value of 470kg per ton of pig iron at the time of injecting 75kg heavy
. 0il. While in the case of injecting heavy oil more than 75kg, lowering of coke ratio and
increase of tapped pig iron quantity were not recognized.

il

I. #&

BIFA~OERH, FRY X, 02 XFH R EDRE
A BIZ OV TEUEI A B TWieh?, ITERHIC T

5 ORI IIRSBAIIL D, BIRER RS D

Hasd TR, BRIV R AR O 552 L AFLD

R X 0 FREELTRS 152D T, Thb
RWET HER L EBREICERCT -2 A XD EIR
DEEIC 3\ TREOERROTEE S &> T AR £
xhoobb. BT ORI EFER LCRICiZbrE
TUEED TOEHRA T H O/ BE T b2 E T
Y4 OBPTEBIN TS B TH 34 FESL
BRI 35 < BRI TR A D TRAHS, EESVEROMR
b TR EL A D/cHE, WOMLTH 5.

(1) TIOe~ERARERAALLZEE, —RKTFERNIE
BILHE T XN P 4ERY 10 8m DA DR < SR ER
RSN TWwWa. U5\l D e isSr
TDXS I EMETCIREFELR
CHFf L7\ ERFEEIRBEL 7 D B TR L TR B AR
TLFR@%%%%%%&E@%%% Z CCEREZER
TEEET b A T 5 HEeRE LR 530

9

LCWiest, 7 a—s84 PN ;X/LBL*B!E'&
Fik, B X OMES ECHED
[N ARY LY AS b ol

(2) —FHZOETOEMDBREEIRILD 5\ I35k
BER 0% A FORBELRMTH b, FFN» S OEM
Bl 2B C COBBOMREEIES R 2 EOBREfT 20E
By,

(3) ﬂm%%%ﬁwﬁﬂﬁﬁﬁbtﬁ,&ngﬁ
R D D>,
T EREETH D
BRI AR R TR E A

9 R B

0)&1“1‘,
34 L I Te B EREOIE T

L#U~m®%ﬁ%%%hh®f
HEERE T HEITL,

4 H15H ~22H

oWz 5 Al6d~22H
BWIWRBREY S5 H29H~9H6H

27D TEORNERET D.
II. i

ECHER LCEFEEE 3 \IFT, FREE 7150mm

* EFIS7AE 4 A A ABE AL TIE
e )| BT
sk [ 4 GO 768 1L R B AR




656

Bl W B 494 (1963) B4

1 Tank car 7 Flow control valve

2 Reservoir tank 8 Check valve-

3 Supply tank ST =Strainer

4 Pump P =Pressure meter )
5 Heatar F R=Integrating flow meter-
6 Diaphragm valve

Fig. 1. Heavy-oil injection apparatus.
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Heavy-oil injection tuyere.
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Operatwn data on No. 3 blast furnace of the 2nd test
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Fig. 4. Coke-ratio decrement vs. oil rate.
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, Table 1. Results of heavy-oil injection test with No.3 blast furnace.
Period 5/6~15 | 5/17~22 | 5/24~28 (5/30~6/12/ 6/14~19 |6/20~7/7 | 7/8~9/4
Standard’ )
period (no| 2nd test period 3 rd test period
injection)
0il quality B B . LSC LSC HSC
Oil rate kg/t 19°2 191 266 327 319
Output t/d 1312 1367 1261 1342 1374 . 1353 1360
Coke ratio kg /t : 609 590 620 586 565 557 557
Blast volume (Volume)ma/mn 1470 1540 - 1465. 1490 1490 1500 1515
Temperature °C 890 860 £ 895 905 905 915 910
Moisture g/m3 32°0 20°2 34°8 18*5 201 21°5 22°2
V/P 1°60 163 1+53 152 1°60 1°54 150
Si 9% 073 072 0°68 0°70 0°71 067 070
S 9 Q'036 0040 0°Q44 0°035 0037 0037} 0°04¢
Ca0/SiOs . 1°19 ¢ 1+18 117 1°21 115 1*15 1*19
S. R kg /t 389 378 374 389 370 . 366 335
Dust kg /t 24°1 243 31°0 341 ."21°9 194 258
Slip time/d 1°4 47 02 2°9 2°0 2°8 2°7
Hanging time/d 1°3 0°0 00 0°3 0*0 06 0°4
C. R decrement/oﬂ/rate 1°00 1°24 1°66 | 1°60 1°65
Table 2. Results of heavy-oil injection test with No.2 blast furnace.
" Period 8/27 |9/7 P/11 [|9/16 |9/21 |9/26 110/1  |10/6 |10/11 [10/16 |10/21 |10/26
~9/15] ~10| ~15| ~20| ~25 ~30 ~5 ~10| ~15] ~20| ~25 ~3t
Out put - t/d | 1392 | 1384 | 1342 | 1399 | 1398 | 1416 1426 | 1356 | 1389 | 1367 | 1378 | 1341
0Oil quality HSC | HSC| HSC| HSC | HSC | HSC | HSC | HSC | HSC| HSC | HSC
Oil rate kg /t - =314 457 1492 |71°5 {75°7 {71°0 1760 |76°0 860 183*2 184°4
. Blast volume Nm3/mn | 1630 | 1610 | 1602 | 1596 | 1646 | 1628 1640 | 1640 | 1650 | 1665 | 1660 | 1640
Bosh gas volume Nm3/mn | 2095 | 210t | 2098 | 2076 | 2140 | 2132 | 2136 | 2153 2175 | 2204 | 2236 | 2188
' Temperature’ °C 873 823 812 904 894 882 930 910 910 850 200 890
-Moisture g/Nm3 (301 [28°3 |25°2 [20°0 |14°0 [15°0 [15°0 |[17°2 |19°4.. 19°6 [29°2 |22°2
V/P 1°40 | 1°34 | 1°38 | 1741 | 1°47 | 1%46 | 1°47 | 1°36 | 1°37.| 1°40 |- 1°35 | 1°33
Si Y% 0°65 | 067 | 066 | 0°69 | 0°20 0*75 1 0°69 1 070 | 0°69 | 0°69 | 0°68 | 0*70
S % 0°043| 07029 0°059| 0°051|-0*041| 0°060| 0*068| 0*055| 0°055 0*056 0*071| 0*053.
'CaO/SiO? 1°16 | 1°21 1 0°14 | 1°19 { 1°17 | 1°09 | 1°14 | 114 | 1°16 | 1°14 | 1°19 1°18
Dust kg /t |14*3 |15°¢ [25°2 |16°7 |14*3 |13°0 l10°5 1107 |10°7 l12°0 113*8 l11°9
S.R kg /t 359 366 368 374 366 346 379 395 387 386 361 380
Slip time/d | 1°1 .35 6°8 34 1 3°0 32 40 | 5°0 3°0 5°0 50 6°0
Hanging time/d | 1*7 |50 |74 |42 |48 |5 ['5°0 |80 |70 |60 |50 |90
C. R : kg /t 609  BB3] = 531 524 509 484 504 506 503 505 506 515
Modified C. R kg /t 598| 538 522/ 501| 484 470 478| 488 489 488/ 500 499
C.R decrement/oil rate — | 1°78 | 1°71-{ 1°73 | 1°40 | 1*65 | 1°41 1 1°34 | 1°39 | 120 | 1°23 | 1*11
Modified C.R decrement/ | __ | 5. ¢ | 1ego | 1271 | 1o30°] 153 | 117 | 1°43 | 1°43 | 1°28 | 1°17 | 1-18
oil/rate :

’
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Table 3. Gas analysis of top gas and shaft

gas. (%)
H, N, CcO CO; CH,
49 57°8 249 12°2 0
: : 47 53°9 2442 16°4 0
Top 4°5 57°2 24°9 13°2 0
‘gas 46 56°4 252 135 0
4+9 55°3 239 147 0
4°9 58°3 254 110 o
47 56°0 387 0 0
' 740 5740 35°1 0 0
Shaft 88 58°0 36°8 0 0
E 4°0 56°8 389 0 0
44 58°4 34°2 0 o)
4°9 56°7 37°9 0 0
6°5 51°5 36°1 0. 0
. Bl 56°0 37°0 0 0
Shaft 7°0 57°6 346 0 0
W 7°5 58°3 337 0 0
71 56°6 33°9 0 0
49 | '58%6 36°0 0 0
440 59°0 36°3 0 0
37 58°5 372 0 0
Shaft 349 58°6 36°6 0 0
S 45 584 36°5 0 0
244 58 1 39°3 0 0
5°5 57°3 35°9 0 0
540 59°0 36°6 0 0
748 55°3 36°2 0 0
Shaft 68 53%6 39°1 o) 0
N 7°3 576 34°5 0 0
74 58°4 34°0 0 0
61 | 57°2 35°8 0 0
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Effects of Mo, Ti and Zr on the Solubility of Carbon in Molten Iron.

(Si:udies on the behaviors of carbon in melten iron—II)

Synopsis:

Teinosuke YAGI and Yéichi ONo

Measurements on the effects of molybdenum, titanium and zirconium on the éolubility- of
carbon in molten iron were made and the periodicity of the interaction parameter with
respect to the atomic number of the third element was confirmed to hold true for these

elements.

Through the statistical-thermodynamical discussion, the physical meaning of the interaction
parameter, its dependencies on temperature and carbon content and its relation to the free

energy of formation of carbide were explained.
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