S TR DOIZD

1308 . % or @

# 49 4 (1963) #B10E

£ f;fg

CETHHEN DD, BUARBRLEOHEREN» AT, &
AT — ADWACHES ore/coke DiE-RH CO, Hy @
FAROMEEZBOILABZ LN TES. 12 Ha D
FIREP CODZNLDRTVLDE, FED S LEEBERH
DEDBWMOTDOREVPEFO F MERTE ODEWVA
5. . :
CO, H, OFIBEZME L ULHEE, btk 58T
.Em%bktbE%EEK@&?bt®w%ﬁf%%
o (3) BB
. Table 2 O BRIREEIRE O % RIE, MRKAD S
VW, TORER—ERT S EVIBRTORBES 5
DT, MRS CERE 2 EER &/ UK#ET
%O®K+ﬁ*%OLC&#%%wT%% z DI
DT BIH TR,
it&ﬁﬁtbf@@%%&@ﬁ#ﬂ@ﬁ%%ﬁn&
WHEWNIEEN Y TTL 35, TREDNT S I TR
NBCEEL, TCTRERMCZOLESZNT &7
T REETACIED S,
(4) @B#=R
T%MZC;ﬂJZMéWﬁ%@z—-72E@$@
10129 72O TWV5HY, COXO>CHRCENZIER
HHRICUNHEEZHL LT ABEND S LDV
TRBMTHEULABRNBCEEL, CTTRERIZT 2
HIEXROBYTHS. (BRE LkgdTzh)
1. BRroCoza~— 7;%_51@
2. BRO He O0RITIERIK X % solution

0°55

loss WA D2 — 2 R Y4B kg -veveeeee0°28
3. FEFAEBBSO 3 — 7 2 %Ekg -0°17
4. ﬁ@ég&ﬁ&x@j_axﬁﬁkg ............ 021
& EIR = 1021

Cﬂ’bi» LEFRD He @1371:1"!‘1}% X5 solutlon loss

CORA, ThitH ore/coke Lizh DT M EDH
ATEMB T NICEIR) A, BRZEAROERE

K (3,
CROTWBLER DB 1T UE | R EER RO #
AROMERZIT, £33,
3. ZLTHEFORED T THALRDI 100% OHED
BEREEHELIZELS, 17387 L3 BT IVER2 A
tz. . o :

5, Bl HIEBEOBEC I > TR 51H, #3,

AR ZOFORBBRCIOTRELSETH Y, HHER

+5313
Cm V ALLOIKEDENFIR S, 53
BT 2 ERERHLTH 120,

IRAEIER X DERENESC L, X0
, AT X DTER

P A VT NN o
%7\ big

1ED L OBERZITY

Table 2 /R L7Z.

PE S AN RSN )
(26) MBRPGADE \OBEFBEICONT 6
(1 t BT X DR RIGATK B — 1)
RAEERMIIRT L2
TH 8 k- PIRTE - oé BRHE

On the Heat Compensation at
Powder—Coal Injection. s9pp ~/3/<

(Experiments on the powder-coal injection

by 1t blast furnace— 1) .

Dyr. Mitsuru TAte, Chihue NARKANE
and Cheoul Woo Kiu.

/ . I # = '
CCNFET It EHFETERBU T X 28l y 2 AR
BLOBERE Bz —22, BR) KARETIZ, B
DR SRR SR DS, JEFHCBE U 3 BB LD
ZhEHEULCT A E2BMEOEME UT &7z,

U U, RECIEBRERESEEBFOZNID B
ENEATH, &%&ﬁ@%%%%<CtK<
73»%7(‘?‘6 CEBHLPRIEDIZ.

. Z LT, cmuﬁ@%fﬁwz&ﬂ@tm%?%@w

'@%®%ﬁaﬁAﬁa
LT EEBMEDFBE UT, Dmﬁwﬁﬁﬁé~~

FEHEDC ED, BT USBBETCRENT &E2RTLD
OXOEbNB. F 12 ORENEFOE RN
IBEBN DB L ERBRTE L0, HBVREND
NTWB X o, BEVGARCHES H: BTTOESF—HE
BERBTOBDS—C LB b O,
o 900°C gL
Fo® h%mwwz%ﬁmﬂ7/x@dﬁut X BT

WIRVGARIC 361 2EGEE O 2D RN L 7z 0: OFE
PEHOLDITTBI20, BRVCABDEEZHER LT O,

T U URBR RO EIAREE O EARBRO F —

S RHERPMA T,
2e E/E.‘%(\-jb(j%nnﬁﬁ"\? VR
Table 1 €, FI3KFEFEL X FH14R O aﬂz;«:&&@
ETOoF—2 %2R v .
W B S T A% FRET 3EOTE, FEIRD

‘ HBVRMLDMA S HDE
HCI3 5D 2HENTTE120IC,

Sosmedin,

mﬁﬁ'

T@hZ@ﬁmA7/1K§%a®xa@%#%&ﬁb»

1.

1)%WC®V«WT@LﬁﬁZ@h§& BT A
BEDBEPELLIDET S,

ii ) 900°C M EoOBEHEBC A EAF AL, CO
I B EERILPEBCKTUTWE DEL, He X 5
BT KT 900°C U ETHLTPNB 4D ET 5.

iii) UL CO VRV D ERBTR 7 I OEBI R
Y, ARAOTBIFECECHKOITVBE D ET 5.

1w1h®ﬂﬁi(@),%;000®ﬂ%$(&w
RERERPERTS.

v)%ﬁ%ﬂ%@ﬁ@%i%@%&%%&wéwa?
%.

Dl EOB R AT B BB N T2 e

CDENS VA BEEULBET S E
FEEUTHMERTD O D BARERT, BRUGAR
FHEWC H T, 5,250,210—5,132,470=117,740 kecal 17
G IR DT AE. U UERF Z0HAC X 2T,

Y




BK%%%%%ééﬂﬁﬁﬁéﬁﬁkE 1309
Table 1. Operatlon data of powder coal m]ectmn test in the 13th campaign and
oxgen enrichment test in the 14 th campaign.
Total . ' . .
. oxeen Pig Coke. | Top gas | Top gas |Bosh gas [Dry blast] Moisture
Item blogwn' output ratio temp. volume | volume | volume |in blast
Nm?/day | k&/day | kg /t-p °C mé/day | m3/day | m3/day | m?3/day
Normal operation 1281 1181 1474 481 7381 7255 - 5748 \ 150°2
Powder-Coal ; [ .
injection _ 1276 1356 . ,1091 » 414 6910 6715» 4868 127°6
Oxygen enrich- o .
ment operation 1327 1948 982 304 7150 6826 5408 45 5
a Pig composition |'py tica] Utilization of gas
om Oxgen | Blast |Powder % Theorstica %
o7 - . temp. )
%0 °C kg /t-p Si S °C Cco Cu,
Normal operation 21 574 — 1°20 0°045 1851 139 2°3
Powder-Coal . . . . . .
injection 2481 594 : - 342°2 120 0047 1707 17°9 l 36°1
Oxygen enrich- . : . . . ‘ . ) o
ment operation 24°81 435 157 0°042 2082 252 ’
Table 2. Partial heat balance.
s Powder-coal
No. Item Normal operation | injection (25%)
= y kcal/day
S (D) Combustion heat of coke 3143751 3146362
= (2) Sensible heat of oxgen enriched blast 1065691 903417
S (3) > Sensible heat of moisture in blast 32956 28498
o] (4) ~ Heat of slag formation 96306. 102869
(5) " Sensible heat of charging materials 912506 951324
: Total 5250210 5132470
(! Reduction heat of MnO 15086 (A)
(2)' 4 SiO: 76893 (B)
(3)! Sen51b1e heat of molten pig iron 346222 (C)
(4)' 4 slag 295226 (D)
=] (5)' Reduction Heat of FeO by Hp — ‘ 36813
& (6)' Decomposmon heat of powder coal — . 23240
21 (7)) 4 of CO: in powder coal — 13361
- (8)' 4 of CH, in 4 : — 51782
B (9)' v of HsO in 4 — 43976
s (10)! Solution loss 261144 116640
an! Decomposition heat of moisture in blast 198684 163419
(12)! Sensible heat of ascending gas 2186593 1992276
(13)' Heat loss 1869362 1869362
Total 5250210 4310869
Note: .(A)-+ (B)+ (C) + (D) =821601 kcal.
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. Table 3. Total heat balance of the 13 th normal operation and 14th oxgen enrichment operation.

, : 13 th normal 14th oxgen enrich-
No. ) Item operation -| ment operation
’ ' kcal/t-p - kecal/t-p
1 Sensible heat of the blast ' 856,750 355,680
2 Sensible heat of moisture in blast o 26,410 3,620
3 Sensible heat of added oxygen ' , — 17,240
4 Calorific heat of C burnt by dry air before the tuyere 2,661,100 - 773,720
5 Reduction heat of iron oxide X 52,140 .-50,990 :
S 6 Heat of slag formation » 81,160 - 67,450 ,
Total heat input. - ’ 3,677,920 2,268,700
"1 | Reduction heat of FeO by H; ) : " 990 —
2 Reduction heat of MnO 12,740 11,050
3 Reduction heat of SiO, 64,760, 84,810
4 | Solution loss : 263,410 160,460
5 Heat of lime stone decomposmon o R 72,980 . 55,000
6 Sensible heat of molten pig h 293, 160 290, 630
7 Sensible heat of molten slag ’ : : 249,980 - 238,700
8 Decomposition heat of moisture in blast 162,970 : - 29,400 .
9 Vaporization heat of moisture of charging- material 39,720 —
10 | - Enthalpy of steam in the top gas 6,660 E 19, 490
11 Sensible heat of top gas . : ' 916, 100. . 348,310
12 Heat loss v ~ _ | 1,589,520 1,030,850
Total heat output - 3,677,920 . 2, 268,700
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