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Experiments on the Powder—coal Injection into 1-ton Blast Furnace.

- Mitsuru TATE, Chilw NAKANE, Cheoul Woo Kim and Kichiya Svzuki

Synopsis:

In August, 1962, powder-coal injection tests were executed at the experimental blast furnace
(about 0°5m3 inner volume 0°5m hearth diameter about 2m effective height) of the Institute
of Industrial Science, Tokyo University. The furnace, ordinarily, was operated with 100%
self-fluxing sinter (3~10mm size, CaO/SiO; = 1°2) and consumed about 1°8t coke per day
of 10~20mm size containing 88°1% fixed carbon and 10°9% ash. About 470kg coal per day
of —1mm size, which contained 45°89% fixed carbon, 39°5% volatile matter and 11°9% ash was
injected through the 4 tuyeres by cold compressed air (about 0*45Nm?/min). For heat com-

~ pensation, blast temperature was raised from 575°C (at normal operation period) to 670°C
and oxygen was enriched so as to make its concentration in the blast about 25%, keeping
total oxygen volume blown into the furnace per unit time the same as that at normal
operation period.

Coke rate decreased from 1°478t/t (at normal operation) to 1°091t/t (by 26%), and pig
output increased by 15%. Gasification ratio of coal was calculated to be only about 75%:;
nevertheless, apparent replacement ratio of unit coal was 1°13 unit of coke. This result is
explained mainly by the remarkable decrease of solution loss caused by the reducing action
of H, contained in the coal: this enabled an increase of burden ratio, and therefore, that of
pig output, which diminished relative heat losses due to top gas and radiation of furnace.

Coke equivalent of this heat economy, as well as that of carbon contained in the coal,
was calculated, the sum of which was found to have nearly the same value as the obtained
replacement ratio. ' o (Received 22 Jan. 1964)
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Table 1.
~a) Coke and powder-coal

Chemical analysis of raw materials.

Composition of ash
RC. | Ash | s | Mol |Volatld Calorife .

Si02 Aleg CaO

Coke of 13th operation 88°1 10°1 0°54 1+7 16 7180 { 47°95 | 27°15 6°00

Coke of 14th operation | 88°9 9°5 0°52 0°7 09 7240 - | 47°95 | 27°15| 6°00

Powder-coal 458 11°9 0°5 2°8 395 7020 42439 | . 26°09 | 7°51

b) Ore and other burdens
T.Fe FeO Si0: | ALO; | CaO MgO Mn S

Sinter 58°22° | 12°83 555 | 3°14 652 | 1v35 | 0041 0°02

Mn-ore 18-77 7460 678 006 | 041 31460 0°02-
Lime stone 398 0°45 4910 | 2*62
Quartzite 97440 0°74 0°82 0°25
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- Table 2. Results of experiments.
Charge (dry, kg/day) Pig iron
Subject of | -
oo | . _ Analysis 9% ’
experiment Coke 1 Sinter [Mn-ore ];‘tl(r)rrlli QZ%?; t- | T%rélp'
| c Si I Mn S
Normal operation 1745 ! 1901°4 | 43°0 | 251°0| 34°8 | 4°36 | 1°20 1 1°02 | 0°045| 139
Powder-coal . 40 . . . . I 1 . |
injection (20%) 1616 1 2197°3 49°6 278°7 30°0 434 ‘1 23 ’ 1°04 0+034 1‘403
Powder-coal | . . . . . qe . . ‘
injection (25%) 1480 E 212744 48°1 2707 294 4+35 1420 1°01 0047 | 13?8
Oxygen eurichment 1912 1 30278 | -50°5 286°8 57°2 ‘ 4437 157 088 0042 1 1399
. |
Blast ’i‘op gas -
Subject of 0: Analysis @
experiment enriched | Temp. | Press. | Oxygen |Oxygen [Moisture nalysis % Temp.
Vol. °C g /cm? [(Nm3/min % % °C
Nm?3/min ‘ CO: | CO H.
Normal operation 4+095 574 178 — — 276 5°53 | 30°92 1°99 481
Powder-coal . ‘ . .o, . . . .
injection (20%) 3°356 569 131 0161 24494 2°86 ; 6°82 | 33°78] 4°24 424
Powder-coal . . . . . e . .
injection (25%) 3+051 672 127 0 16-4 25°36 2°75 767 | 33°10] 4°96 414
" Oxygen enrichment 3+788 435 174 0°168 24°86 0°88 10°29 | 31°53| 1*10 304
Powder-coal Slag ‘
. Pig iron| Coke Ore Slag
Subject of Trans- ] ] d Ore/ . b
: - i t te rat atio
~experiment Weight | porting %ﬁ?f Béi‘é}ty Temp. |70 | coke lo | rall
kg/day | air p Si0 °C kg/day | kg/t-p t/t-p | kg/t-p
Nm3/min % 102
Normal operation — - — 1°35 1494 | 110879 | 1477°7  1°114] 1%647 | 582°5
Powder-coal . . . . . . . . .
injection  (20%) 3504 0°352 314 1°30 . 1501 13777 | 11730 X 1+390] 1°631 568°2
Powder-coal - . . . . on ! ap g . .
injection (259%) 4791 0°419 3°09 132 1497 1356°4 ; 1091*1 | 1°470, 1°604 541°7
Oxygen enrichment — — — 1°38 1540 19476 ; 981*7 E 1*600] 1°581 481°5
sk i
: Corrected value Total Top gas [Bosh gas Dry blastMoisture
Subject of Bl oxygen | volume | volume | volume | in blast
experiment Oxyge? tB ast volume ,
, conf/fn' QP | Nm?/day | Nm?/day | Nm?®/day | Nm?/day | Nm?/day
Normal operation 21°0 574 - 1284*3 7364°8 726072 57384 158°4
Powder~coal injection (209) C 24452 517 13456 7131°5 7030°9 51975 142°0
Powder-coal injection(25%) 24°83 594 12728 67719 6685°8 48694 1274
Oxygen enrichment 24°53 435 13498 | 71517 68272 5409°3 45°5 .

* Mean value of hot blast and cold transporting air.
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. Table 3. Several index numbers concerning the effects of coal injection.
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a B CO H, |- CO H. |Gas. ratio a|Gas. ratio B
Normal operation — — 13°9 28 — —. ‘1850 —
3 Coal injection (20%) 79°0 |. 80°3 154 286 154 17°8 1805 © 1835
Coal injection (25%) 738 75°3 17°9 36°1 17°9 22°3 1807 1859
-
‘ Indirect reductiog ratio % Weight of épk%arent
Kind of operation Gasification ratio « Gasification ratio g éﬁ;‘elcéer(; g(fluciZ:llent
CO | Hy |CO+H:| CO | H, [CO+H, KB/VPIE | Tig kg
Normal -operation 5385 | 0°65 55°50 — — — — —
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Heat balance.

Table 4.
Normal operation |259% Coal injection |Os enrichment oper.
No-. . Items
: Kcal/day | Kcal/t-p |[Kcal/day | Kcal/t-p [Kcal/day | Kcal/t-p
1 Sensible heat of blast 1,011,740, 856,750, 848,010 625,190 692,720 355,680
2 | Sensible heat of moisture in blast 31,190 26,410 28,5000 - 21,010 7,050 3,620
3 Sensible heat of added oxygen _ ‘ 55,410 40, 850 33,580 17,240
4 Combustion heat of coke 3,142,370| 2,661,000, 3,051,680 2,249,840 3,454,500, 1,773,720
before tuyere : S i : : .
5 Reduction heat of iron oxide 61,570 52, 140 79,970 58, 960 99,310 50, 990
6 Formation heat of slag 96, 390 81,620 102,870 75, 840 131,370|. 67,450
7 " Combustion heat of CH, in coal 35, 470 26, 150
Total heat input 4,343,260 3,667,920 4,201,910} 3,097,840 4,418,530 2,268,700
1’ | Reduction heat of FeO by H; 1,170, " 990 36,810 27,140
2! Reduction heat of MnO 15,040| 12,740 17,210 12,690 21,5201 11,050
3' Reduction heat of -SiO: 76,480 64,760 89, 140 65, 720 165,180 .. 84,810
4! Heat of solution loss reaction 311,060 263,410 84,460 62,270 312,510 160, 460
5" | Decomposition heat of lime stone 93,620 79,280 100, 780 74, 300 107,120 55,000
6' Sensible heat of molten pig 346,190, 293, 160 397,070 292,740 . 566,030 290,630
7' Sensible heat of molten slag 295,200 249, 980 315,470 232,580 - 464,890 238,700
8" Decomposmon heat of . mmsture 192,450 162,970 163,420 120, 480 57,2601 = 29,400
- in blast ' - : ‘
9! Decomposmon heat of moxsture 24,630 18, 160
) in coal -
10! Decomposition heat of CO; in coal 13,380 9, 850
1’ Decomposition heat of coal - © 23,220 17,120
12' | "Vaporization heat of moisture 46,9100 - 39,720 130,920 96, 520
R in charging materials o ‘ ‘ ,
13! Sensible heat of top gas 1,081,820 916, 100, 853, 690 629, 380 678,370 348,310
14' | Enthalpy of steam in the : 7,870 6, 660 21,240 15,660 . 37,960, = 19,490
furnace top gas ) . ) . :
15! Heat loss(radlatmn, convectwn etc)| 1,875,450 1,588, 150, 1,930,470| 1,423,230| 2,007,690 1,030, 850
Total heat Output 4,343,260 3,677,920, 4,201,910 3,097, 840| 4,418,530 2,268,700
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BB L solution loss ZER&E LT, CNT L ADR
EBNT VR ORETT, Chd B Ry TRD
5). Lo T OBEKRTD 0 OEEE OFR X
TiE, EREO XS RIFHRERZ DN LEELAT
»5. o :

BEKS OB BT B ERIRE I X 5 139
°C ¢, HRE GEHERFDIKD 2°76% iz L, 0°88%
T 1°88% (B Hb, 1°88X75=141°C) KGRV b,
TRAE X ARIRNT L. ‘

CRESCS 2, 3 EXOhBERES B, Thbd
S b RICERN S CO IRE & Mk, REMEREE
WE i L.

Lo TR REEESR WL 2 — 7 XA tLOFE T2
TRIBRITER DR VWRE S p 2RI bR,
FEIODOEEDS B (1) & (2) REMCADENT &
bbb, Tihhbb (1) O: Bfbifk ¥ RolF HIEERX
Table 2 55 bbb L 5IC 304°C TH D, FLUERFD
FEF 2B \WL bosh gas B& 0 hd HEINS
L BRTELLE Y. O E{bBoLERENELE
BT L BT D S n T & 2B ANhIUE, FREER
L OFEHEEEOEIIISLHTARELRS. Tihhbb O
BLOSVWOFTRIBEDCER TR, BT XREDHIRE
TR X 50T, BRHEROREWRELICI S
LDTH5B. ‘

(2) & CO DFIFAHEIC>VTh, Table 2 DIFH
H2AD CO% BELLENT &b, YA IVEL
LTWaZ ERFEIN G2, HEI I 25°2% &
HOTWT, T THRIIIFHR—E LV EHRAR
EETHHTENEAD 25 THS. Tinbb COFAE
DK EBZELEBOTRRENERBZ 72D L 2 h
Vi B, :

zo5 b COFRFROMA EDFR & LTI, bosh gas
o CO BEOR_EMNE 2 bhdss, ZOEROEE

O: BLEBROERICITR 7R IIRE (750°C) @

BEICHET AREBTH, Fikic CO MR OBE L I
BID BT LS EERBRT, A< L DYRENL S
DOTREPDIZEVH T ENRTES. FrRoLofit2,
3 OEROEE LR UM CEoTEMETES). on
T b IR RO X Vich, 0) HLEROBE
EERAREZE LI rofksy, WEEEDOBHED x 57

ERTHBRD LN LT HLERD -

25 LT Op BlLiC X BIERMMOIFIRIT, RRRE
FELLEES LR CERIC X THESIRIER SR
V. FRIIEO TERO IREKED EREWV 5T ETH
5. DI EORE L L THEBREEEL L, O:

 BItER o £tk 2082°C LEVE XN, RUERD D VIXH

RIRARC < DRTHREBICEV. LaLPFOTHOER

L3 TEUMIR I OFFESS ore/coke DI L& ATREIC

Lice#Ezbn5ELTh, dLZOIWV COFIARK
WL BRI S R L 7R uE, ore/coke OIERITTZ
PP — P AR IBETFAIEEDDOTHORL
LUIBTICRR7B Y Th BH. HEX ore/coke D] EiT
ST COFIFAR EBGHMEBAFM EL, LD EHBER
ore/coke DA E—-FIAR, BWEROMELZIEL LD
HA CHER LD Ths. £L T2 DX 5 BRERKE
ore/coke MMEL, FEEEREL, »2 CO FHERH:
A B D/NETCIE, D 5530EEXD
has. '

25 LT O BIbOSh BRI REHMREREE TRES
N5 X5 FEO FEEED LA &, bosh gas BOWA
CHHTENHPALIZ. Leas2T, L 0 BILEH
RIRA & R 20E, O Bltoch b 2 D0EH
OFEIFTLEINTLE S ZEBRPELPTHS. Tk
bHBRRRAI X D POHEOEEIXET L, bosh gas
BUIIMAKLCL%E 555, ore/coke & EFH X578,
HIRHBRI LD, Lizm2T, %7 CO nFIFARDR)
EIBGHRBOM LEDPHFTERVDOTHS. ThdPZ
BRGARFD O BILOFIRIX, H XA BDHERZ IR
WX S BBERERIE L TOMBTH O/ ENS T ERT
5.

LU RKAED O o Lmvotef %, /IR
¥1F 5 O BILOFFECHRMRZHRE ZERTNE TR
V. DF DMPTRECESGREEEEL, -2 XkR
TFsR200 B, BEELBERTD S, K£H>
BEVWDT, BRKAE O BB LD~
Z DT O BILD [ bhic] $hRIZEE Z B
X Tirlov.

713 ore/coke HH4KE <, COFMENI+HEL,
HOFEIRESHHMEWABEEFTE, EBROBERTO
O: EILOFER L L2 TLESZ EE WS ETH
- ‘ ; . .

B pjzd Table 4 QBT 21X, O BILE:
OFNE HHEL Tz, CO FFEXROm kL
<, solution loss DEHIEIEREI < LTV &
L, MEETRMBRIARL Y Fo BN Lic
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~ﬁLTL@&#%muﬁﬁk<%«n@bﬁbyvu
aw@aéna '
(5) B

T@bz&f&Mma#%,%&%a%%uﬁ%®‘

HBRIBT DL, MRS 4D 342°3kg WA
MISKER, HEEESK 15% AL, 2— 2 2EERER
P 3866kg WAL, ¥ 26% BEHZLNIZT
L, Lo THBRO 2 — A BHRERS, Hoirk 10129
LHEEND L ERb . COXS CBBRICERNLE
Bt E DL 5L TRk, $RRLTIREED
BHRE LA S D0 2RETT 5. ‘
Table4 OBNT L RIL X5 L, 25%RVGARF DS
SR UMD AAB, THbLATTEMBESIEERLID D
580,080 keal/t-p 72W A< Ie> T B 2%, TOWDIRK
DI 5RO O THREE E DT bDTHB.

i) Vyi—v=av- UX@(&I)‘% 201, 140 kcal
i) EIE A AR OB 2 277,720 7
iii) ZUEROBA % : 164,920 7

LEROEHPT, BRFODOOFHEEBETL, WK
DN OZh BRIz > WTREIER2 T 5 LERD 5. '
i) BBRbicsEns H OFTERICI>TAL
7RRET, BROBEENIREHDILEBTED.

ii) 13 COFFIR DM Lic & 5 COp JEEEDHIK, # 2
O Hy BED LR, CO L Hy ORIESRTRN EOME
L LTOHFREDRL, HABOWA L ore/coke DI
KITH &S BGHOWRET X A FEEECKT, H#k
BEOHKICPE S #hgk b Y D MM AROB, T8
COXEXFEQERMLEIO TS, LHLIRELD

S LREAHORERECE 500 (WARKIOFE

REE) BRI, T N TR RRADFIR & H TR
i) VEHEER IR 3 AERETRAT, HEER OB
TSR RIGADEIR & 25N S E (SMEEN—ET
HEPD) TOHEBRLBROIRLHTIV:
‘ ;5LTﬁE%ﬂ§aTé®m,%@ﬁ&Wﬁ%@f
w3 ﬁXE#%LYbOf'?:%@XP@fJXg&D:‘IEm
jz=3ta E%JAS‘Q FORTTHD.
~&uﬁﬁmﬁﬁ$ﬁﬁ@%kb@ﬁzg&ﬁﬂﬁé
LIS S, & AP Table 2 WAL K
SRR L GAR LTI, 1 BB Ry va - HR
iz e00md T DERDS. b HDHARARIC, Kid
2P AT REE L R ppoTe L EI XD TR v = -
F2BRBAD L TS, fo& X 100% BxizE LTD
259%WRGARFT 68015 m¥/day, 20% WKAKRFT 7098°3

mé/day TF S, Liep D THEROX y V= - 7

X57%02m%hyt2WZMﬂﬁ@ﬂ AEY V=

ﬁ‘zﬁ 68015 md/day & D¥EHy 460 m3/daY W, Ko
. faz;afmoa%#w# BB REC D
DTHB.

T, Rvva - HRBRERLPOIRELRD,
FERER ED X 3 Bt b o,z tE L, Thic
X 54 ABEROME LT g bisy. EERFOWH
EFEEIEES 1°C &3hid

t =481 X {7364°8—(7260°2—6801"5)}

/7364+8=481X 6906°1/7364°8+=451

ThH DD, RERROFEN AFAEIRRO X 5 CHIE
b, . :

Q =922, 760X 451/481=865,210 kcal/t-p

HRBIZOWTD, EEFEFEOHHETHEZITR S S
ERE 5. Thibb, b LEEROF AR 7364°8 m3/
day Ti37c< 6906°1 m3/day Tho7c LIRETIE,
YRTE # A B .

Q =865,210X6906°1/7364°8=811, 320 kcal/t-p
LIRBNETHS.
LDLT%mMﬁ%@%®V15FEﬁXﬁ@®@&

VIRR o 277,720 keal Tk <, 811,320=645,040=
166,280 keal/t-p & & Z FhiEs binv. T ORI
BELL, FRALFEROBEHEROML, V) a-Va
V- u 2 ORI X BN AEBEL, HgER oMK

S MY DFEARBEORL, L5 Z00ERI XK

5H0OT, BEKAIC L - TEZ o 7 FET ABEF OB

SOBRKETHB. CEHLT) ) a—var B
DRI L 5 513 RRAIC X B TEEE O H AR 7

T%%@%,gh%ﬁrkbtﬁﬁm@lvkk6
451 {(81°3—19°2) X 1°3564X22°4/12} .
/6771*9=10°47 °C
ZhiC X HEEOBRATE
(451——10-5)><{(é1-3-—19-2)><1-3564><2z-4/12}
X 0*32=22, 160 kcal/t-p
U 7930 CRIBEHY L T ABRER A 0V
166, 280—22, 160= 144, 120 kcal/t-p
&5,
PEFETHIC, BRORRJC X BFEHREDORI L
WS BRI DBY TH B
EERFRS: V) a—~Yay- BRADBSRTIDOT
201, 14022, 160=223, 300 kcal/t-p
RS FEV ABRROBA T X OT
144,120 kcal/t-p
BRSO X D T164,920 7
oS 532,340kcal/t-p V3 &R B OB
580,080 kcal/t-p D%y 90% % HD TV 5. EXHRD
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FRED 5 BT 40% PEEHBIR, 70 SEERRET
HEEBOBINCARET 5 L 2 AR Z b TAZ .
BLE X2 TR LNBWIRR OZERE S %, T
FNCEMR T~ AT EETENTE, BRoa—~4 A
ERE, ThbbERRZRDLEBTES. DUTFoh

ZERALS. .
i) VV)a—yare v OB X AEENRZE T
HMILRER.

;hﬁﬁ%ﬁﬁV%OLIhﬁFWT%ET%ﬁ%%
BL, ThCX 2T LYY a—~Yar - nZDC
DEFHBCE LW EE LT, kORI >TkDS T
ERTEB. '

Ci+Gea=Cu, Vi, —bosn-qn,
22T Cit VY a—vay . n AORAT L LEN

FFEDORELE kg /t-p '

gea: Fe OEZFRILICE S5 C OFXNFEE
= kcal/kg

Cu,: He OFIHER

Vi,—bosh: R v ¥a - AP H & md/t-p

n: EETCEbNS He OASREE
kcal/m3

“THH, o

Gea=2340—1°867CoTco
qu,=2580—(Cu0—Co) TG .
72721 Co, Cmyo: 2BFH AR IO H:0 OHEL
 Too, Te: HER XOWARFOIFIRIEE °C
‘Co, Cnyo, Tco, Tec CXxNTHEKEEZAND &
Gea=2052°7 kcal/ kg
qH2=2553'§ kcal/m3
DEBENSEH 5, Lr,;=22"3%, Vi, -posn=2311'9m?/t-p
LT C kb k, Ci=86"5 kg /t-p &7x5.
i) JFTEA ABRBD BT X B FIERINR O KR L&
CHIBEWIRIRZ IRBEORBEC LD TRESED L L
TBADOREELRDNIERI V. L2 T, ZORE
g% Cy 25t
Cz-qc=144, 120 kcal
R L&D, 122U gc VIREERE 1kg OF
ZHEZET, KO XS ERbENS.
. qc=2340+VB(Co-tB+¢'CHzo'tB—258O¢)
— Vs Co+ Tso+Lco{5640—1°867(Cco,—Co) Tco}
T Ve MHREKE md/kgC
Ve: Byva - H2E mi/kgC
tp: FRUERFODXREIRREE °C
¢ EREAK md/md
Leo: CO FIHE

Cco,: CO; D HFR
THEIX 1) LRk THS. Table 2 2D OKER A
NWCEEE2 TR 2,
gc=2794°0 kcal/kgC
Eib. Lo T
Cy=144,120/2794°0=51"6 kg
Bxbihb.
m)@ﬁﬁ®ﬁ&k;6ﬁ&MMﬁ®x MR
NI DWW T ii) &[Elff?fzk
Cs-qc=164,290- kcal
ML B0, ETRDE gc ODfEEZ AT
Cs=164,290/2794°0=59°0 kg
MR l‘ohé
W)%ﬁ¢®C®Fﬁ§£‘
BROCLa— 2DC LREHET B BB R
FTHIDIE, BROC 1kg B OFMFEEE o' Z
koo, chEFIRD gc LEHBRTHULENDD. TD
Xy g ER ORI Ko CEHEERIE R D
gc' =2340+ V' (Co-tg+ ¢ - Cu,o- 5 —25809) _
—Ve'-Co-To—Q+Lco{5640—1°867{Cco,—Co) T}
T V' BROC kg BEEB(LESRE
Vo': BHRDOC 1kg¥ DRy va - HRE
Q: ¥EB IUWEP D CHy, CO: Doy fifEN
I3: WIARFDRERIRE
To: WAROIFTEIRE
BRI Y O v ¥ e « HRABERDDDICHAEER
RHERL T go'=2602"4 keal/ kg C &\ 5 fHEFGIC.
WSRO C 1kg 112 —2 ADCT 2602°4/2794°0=
0°931kg +ZEMTHS. £ THRABRONTA{LEL
EEL Ta— o 2 EMRRE Cs 2 RDNIE
Cy=342°3X0°5945 X 0*753 X 0°931=142"7 kg
b, Dbkt Ci~Cy o~ ZABETHE TN
£
V) ezt m:ﬂ}a‘i/}‘%@j 2 AYE
(o)) 98°2kg

WFIEA AW H O — 5 2% & (Co)  58°6kg
BB LW DI~ A M E (Cs)  67°0Okg
Mmoo Coa—7 24 & (Cs) 162°0kg

& &t 385°8kg

Lo CEESHEIC X 2 EHEIL 385°8/342°3=
1°127 50, EFEOLZPFERRICEEVELERS.

VI. & #

DEMRS L TR EPBRDZ EN VL 5. .
(1) BEWRACI Y, HEEEPK 15% ¥mL, o
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—~ 2 ZHVE 386°6kg /t-p Wb L, §9 26% EEHZD Val s v ORI DT, %Eﬁﬁﬁ@ﬁ{aﬁ AN o

nic. Nz BoN5. |

(2) ﬁj{tfﬁkiﬁ 75% Th5ps, HEIc Lo TH (6) BMEEILXHOTDH, HFERRL O
OEZHSZ LHEET, a2 forHomTssS.  BEESZ LN »

- (3) CO HIUH: ORI IABIcESh, Bl COXSCBRICEFAIRBERAT bR, ¥
ERTLRA A L LS. CORR, WRUGAIT X % B 9¥*9ay-ﬂ1®ﬁ9,&%§®%mmﬁkiﬁx
wR/BLh. : BBl X CBHER ORI H B,

(4) BRRADE & ORETIIBWEEDN OBRED B RO ClEEER S ThuE, 3—~22Z20C k% B
BRI EERVDOL %xené ‘ ﬁf%é _ ?z

(5) BRRACTIOT H ETRESTL, VY =—

yﬂﬁ@$$ﬂ}§” LSS %@@%ﬂ:ﬁ, A iﬂﬁmco U “c
<KﬁM%“Jkﬁ%%%”-k%%%“-mﬁ IR

On Iron Oxide Coolants in the LD Process.

Etsuré Honma, Shizuo OxuBo, Tatsuo Ova and Hisashi MATSUNAGA

Synopsis:

In the LD process, the operation,“using sintered ore, briquet, iron sand, and Marcona
pellet as . iron-oxide coolants, was investigated about;the following items comparing with
mill scale operation: slopping conditions, total iron contents in the final slag, dephosphori- 0
zation and desulphurization during the blowing, the metallic yield, oxygen .consumption and ?
the cooling effects. '

This article shows the results obtained from the test blowmg charged with the above—
mentioned coolants.

1) These coolants slightly increase sloppmg

2) The addition of iron sand or pellet increases the total Fe content in slag by about 2%
respectively, and improves dephosphorization effiiciency. S e —

3) The use of briquet reduces desulphurization eﬁicxency - ' »

4) The use of sintered ore, iron sand and pellet lowers the metallic yield by 0°4%, 1° 1%, L
and 0°39, respectively. '

5) Oxygen consumption is the same as in the normal operation

6) The relative cooling coefficients of sintered ore, briquet, iron sand and pellet to scrap
are 2'6, 18, 2°2 and 2°8 respectively.

Considering the handling troubles, the cost of these coolants and the amounts of domestic:
supply of mill scale, 10k/t-ingot sintered ore and 10 to 15kg/t—1ngot mill scale are now used.
our LD shop i (Received 27 Jan. 1964)

‘ T 23~27% ORIFATA 2 OFREERRE CEHL T
Lo : B HEMEBIRE (1570°C ~1600°C = $HfE, HSHFT >
FIERSRERIFIC 351 T WA & L TR, EHRic X OTRED) FCMBERHIT S0 ER
TIVART —, SREEA, AIKATR E:ZP@H%é??’L’Cb‘%). DOBYIAECHARRE LEHHARER2EEL Tw5
VAT =V, SREEA, EREH?%%D%‘J& L TOMEHD % DR BALIER LSRG EE] 5> 20&25kg/t——ingot, pay
EPEERIE LCAEAINTW5. BEF L L TOHE -
" DR > ' =IPT35 DB RIS ¥ BMSSEICH ASHEEAKICTHEHSRE :
%&aokﬁmeféﬁgiabrgﬁm 5 OFRF oot 5 507 P A1
BRI XESh D T 2380 - bt B S B BT "
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