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Study of Lime-Slurry Injection into Blast Furnace

Kikuo TAJIMA, Yoshiteru JOMoTO, Yiji KANAYAMA,

Synopsis:

Yoshio OKUNO, and Noboru OxaMOTO

The effects of injection of lime—oil slurry through the tuyeres were studied with the use of modelling
instruments, and full scale tests of injection into blast furnace were carried out at Muroran Works, Nippon

Steel Corp., Japan. .
Following results were obtained.

(1) Degree of sulphur distribution coefficient between pig iron and slag under the condition of an operat-
ing blast furnace was only 20-409%, compared with the equilibrium to be obtained.
(2) Sulphur content of pig iron drops was reduced rapidly in fluidized lime fines. Lime fines reacted

mostly in melted zone of materials so that those slag basicity was increased. The dropping temperature
of melted materials, however, did not rise in proportion to injection rate of lime, when the parts of the
amount of lime in the burden materials charged into the furnace top were replaced beforehand by the
equivalent amount of injected lime fines.

(3) Lime-oil slurry injection tests through all the tuyeres of Muroran No. 1 blast furnace showed that
25%, of sulphur content of pig iron was reduced at the lime injection rate of 20 kg/t-p, and permeability of

the melting zone was improved without producing the viscous slag.
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Fig. 1. Degree of desulphurization rate in blast
furnace and Lg-Lg. ratio.
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Fig. 2. Experimental apparatus for measuring of
desulphurization rate of pig iron drops in
fluidized bed of lime fines.
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Fig. 3. Desulphurization rate of pig iron drops
in fluidized bed of lime fines.
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Fig. 4. Experimental apparatus for measuring of
slagging of injected lime fines (CaO-
reagent).
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Fig. 5. Influence of temperature on the dropping
rate of melted materials at various injec-
tion rate of lime fines.
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Fig. 6. Relation between injection rate of lime
fines (CaO-reagent) and temperature for
securing the dropping rate of melted
materials of 4g/ min.
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Fig. 7. Viscosity of slurry of lime fines and
heavy oil.
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Table 1. Properties of lime fines and heavy oil.

Lime fines catched by cyclone of calciner

Chemical composition (%) Size distribution (%) Mean
dia.
. 14~48 48~.150 150~250 | —250
CaO Si0, | ALO,; | MgO S Ig. Loss mesh mesh mesh mesh (mm)
58.91 2.96 2.90 2.05 0.275 31.99 3.00 8.57 30.83 57.60 0.079
Heavy oil
Chemical composition (%) Carbon | . Calorific Calorific
’ residue Sf:filtﬁ N value (gross) | value (net)
C H N o} S H,O (%) gravity (kcal/kg) (kcal/kg)
83.68 11.61 | 0.31 0.43 2.57 1.40 7.86 } 0.945 10 262 9627
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Fig. 8. Minimum flow velocity of slurry for
securing the suspension of lime fines in
pipe (dia. 2 inch),
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Fig. 9. Experimental combustion furnace of
lime-oil slurry.
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Photo. 1. Appearance of combustion flame of oil
and lime-oil slurry in experimental fur-
nace. (Shutter speed 0.001 sec. injection
rate 0.5/ / min).
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Fig. 10. Comparison of observed and calculated
flame temperature of oil and lime-oil
slurry.
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Fig. 11. Comparison of observed and calculated
SO;-product in combustion gas.
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Fig. 12. Experimental furnace designed for analogy
in the lower parts of blast furnace.
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PorSFERECOEIE1350mm THs. Fnko
BRIEHDINZIVDT, BRAT ) —3RESE CRES ¥
7OLTPIO%B L TERICRKAL X S L. TIaRR
BEERTI OIS 3 AT, ThFhBEELLE
EXKET L. EARFEES v S—EROF 14 brabl
LZERXYTTFEDI. ¥+ 7 PERITIZ3 LT H R
BRERAL (FRIBE - ENBIEILGEA) #3E Li-.

KRBT EFROISAIRT L2 TiTk2k. T
bbb, %), 3~ ADHREFEALTEERL, Fthy
MEAT 5. X%k, EAWME200mmETT5LCF
R&EIC Lol i 0 — 2 2% 2.5 | OE R TIRS
LEA L. fDDRESWH IO L 500 mm © LT
FRELZOLIZ I0mm [ETT5 7 cEATS ki,
BEALAMIPO L. Om iz 2T W3, BRAEEHR
HREPOBEDHI— s 2D T wt KHE%T5E%
FIRE > LIREEA L. TRRBRE» LT+ 56
EOEEESAHIRA T ) —EHARFOHE LSR5 X
S LADDTHS.

R LBt d on o 20% BERTLABIE
HEBEsESL (FR%E (Ca0/Si0,),1.25) THhs. 2~ 2
BEFH2 -7 2Ths. NERXRLThEFHh 5~25mm,
18~40 mm T3 5.

HADERER, EN - REORIZEIXREEAN HSTIO v
NOVICERE LTH 577w, BIEHRIE LIt EEZLT A
ERAATIPREBBEENDO T AZEBERL, TO0bL,
BBEE L 3 IO O L LERSEANTIENNE DR A
L7

B IRAG DS BV IE L GAF & S A AR O SEdka ik
WERKD, INEEHEL LTkt 47 40 kg i 7t
LXOWEHELKL. A7) — hORKHIBEE 33.3%
KD XS Ld, EHTEW L L ELED
oo FERSEMHIEESIE |7 Nm3/ min, BHEHE 0.3
Nm?/ min, ${LE&RL 0.3 m3/ min T W FhERE
Lic. W RARESDOL5WIE, BERA 2 &€ E 2 hnEk
B|ATREEXE, SO; DI LTH S JIS oFEI
L7=h3 2 Cfiile 27,

3:2-2 HEAMFOIRERRE

A7V —H X BEIMBERENRF ORI & & R
- BN - IREBIEEEZ—FE LT Table 2 iRT.
AR LT, BE, EOACEELREDOhT, £
2o A7) —HEE X O EERET A L3k
P2z, COREPLFARTERLIORELBRERED
EELXDIDEEZLNB.

HLAGH L Icd L OFERANEWO KT 2 BIZ U723,
TONEREAFAR L DIIERETH Y, BEEORRIT

Table 2. Result of operation of experimental

furnace.
0il . Slurry
Indi i .
naees Tet teed 20d [ 3rd  4th
JSETESY rest | test | test

Heavy oil  (kg/min)0.072 [0.092 | 0.080 [0.083
Lime fines « 2 )y — — | 0.0550.052

Conc. of slurry (%)1' — — 40.7 | 38.3
Atomising air (Nm3/ min);; 0.2 0.2 0.2 0.2
Pre-reduced sinter (kg/cm)| 15.0 | 15.0 | 15.0 | 15.0
Coke (#)l 6.0| 6.0, 6.0| 6.0
Limeore (# )i 0.42 ) 0.42 — —

Blast air (Nm%/min) 1.7| 1.7] 1.7] 1.7
Oxygen enrichment (#)! 0.3 0.3 0.3 0.3
Conc. of oxygen (%)}1 33 33 33 33

Tuyere  (°C)| 1800|1710 | 1760 | 1780
Temper-| gy afi-1v (#)| 840 | 920 850 830

ature | top (#) 600| 500 500 610
Gas Tuyere (g/cm)| 29 24 23 28

* surel Shaft-1 () 5 8 5 11
PIesSUre® gpaft-20  (#) 0 3 3 5
Shaft | CO, (%) 10.0| 8.0| 8.0| 7.8
gas in | CO (#)| 27.5|40.1| 32.7 | 35.9
lower | H, (7 3.5/ 1.8] 0.2
level |SO; (#){0.036 [0.028 | 0.032 |0.031
To CO, (%) 10.0| 7.0| 8.7| 6.0
P CcO #) 28.1140.7 | 29.1| 39.9
g H, (7) 2.6 2.4 0.7

1) Location of lower shaft level.
2) Location of upper shaft level.

Ta Lk 300~400 mm OfFETH LN BREHOET
RFERLE 50~100mm ORETHEL, FOLTiia—2
AD BB LT

NEW GRIRF CVIBERESE, BRI CRBED) ofF
EHM BT DEEE LRES O5M% Fig. 13 iR
T BEELSMIFIKAT Y — & BIEEHEE L TERDL
Hhva. B OERERY, BROEHE, THICALKE
EETLTWaENR, AKAT Y ~DB4E, #Hic kG LT
W5, PP E100mm ORE CTHEDEEEIITIFEL
{765, AKATZ Y —BEHRFOERFIEEE I LERTT
WTRERT320TRELBLAITHEMLTWEDT, ©®
FHENRRIBRF LR ETHH LD O L
5.
NEMORES BT UTCELL>Twa. /
KAZ ) — LBEBEAREETHE DENT WL, By
TIZ WD TRKAT Y — DI S BREVRESETEL
Twb. Zhe#gkd s GEROTRES Ktbift &3
&, RAIKAZ Y —EARIC BRI T O Shkthph & &
BEL, SGEPHRESLBLLD2TWEDT, Z0oKE
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T T T T
Materials Materials Pig iron Slag
I 000 —Q 3“\
\ \
4 AN
\ 4 ——a=- Ist test |
\y A ¢ \‘< ~—o-- 2nd resf} il
—~ 750 , t N —a— 3nd t
g \A // l \A 3n esf}SI ry
— c\\ ll \ —— 4th test
\
S \ [
B s
\
€ 500 4%, Qg f1-
S s B
“ : \ \ /
3 N 1
s N N1 A A
“ \ N\ \ 7/
-5 o’ A/ \ /
14 17 AVY'S ils
250 ia I 7
{ \ /
\ i | Vi 4<
/1 | /\
Y 7ANY 4 44 i o <
. |
1.0 I} L2 1.3 0 0.1 02 O 0.1 02 O 0.1 02 03
Basicity (Ca0/Si0,) S (%) [S] (%) (s) (%)

Fig. 13. Distribution of basicity and sulphur content along the experimental furnace height.

Table 3. Basicities of slag at lowest level of
melting zone measured by microanalyzer.

CaO SiO CaO/
S 1 2 h
ampes (%) | (%) | SiO
Slag granule
Peripheral region 30.95 | 23.45| 1.32
Central region 28.09 | 26.99 | 1.04
Slag adhered to metal drops|] 33.86 | 23.60 | 1.44

TORBITIBEKAZ VDI d» XL TFlbhi-Z &s
b,

FIKAZ ) — A HBRY, BRF TmAHE TR L7
GLERL L, BEERRLICATE LcgiiEostkhic ov T, §hiE
? CaO, SiO, ff&x w4 207+ 544 —THlIELTH
7o, BlEFER%A® Table 3 57

LSRR RN O IR R 1Y Fig. 13 ORIEHEI < S
TRLEPTEHWMEEZTRLTED, %7, SIERNOEEE
LHPER L O EIH DT 5 BE L DTV 5.

LB DT, M ShAmked, $HER S5 WILE
FHORT I LT oS ogIEEEEY»E<T5
DT, HE LEWEAIC S 5N, BETOTBES & —F
B UCHERE T OB s <153 o L¥EEh

b2

5.

4. BFEANORIRZ S Y —EHEER

FEHER 7 tRET 3 X OFRERERERLS T O T A BERIC &
D, RO m EichRE oD 2 ENEIrD LR, T,
BEAOTBEELIFRE» L OEAAKA LA KIGHEST
BESEEHTIE, ZLAERWI EbrDrk.

D7, BIRAT ) —i & DR T2 REHICRE
BT SLEHEE I BRI S W IEARB L2 ER L. R
BT, AKE 10kg/t-p T TOHE | KFER, I,
20kg/t-p FTOE2RAED 2 ENTHVT TE L.
4-1 BEFRAIEFEIVHARAE

A LASHE | BFF0#ITE Tl ™.

WNZEFR 1126m3, {FIRE 7.7m, FIRE, HIE

¥EAF A 150 mm ¢ X 16§H, 120 mm ¢ x 2 {F.

FRIRAS ) -t EEORERK A Fig. 14 wRd. A
Kk Table 2 wwiRTHRKOY 1 7o Bk, X7,
T EREESOCER (2 - 2&EW) 2#FERA LA

BB EREEC TR vy S —FTEREL, »—% Y
— 74 ¥ = TERBYH LEfTlaok. BB EERD
RAHKWRY « — ¥ —OEEH & BlMiE & 2 HBERET
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Service
tank

Injection
pump

T

Qr—1

Slurry
pump O

Slurr
L) S

Lime fines
Lime hopper "0

Pnuematic
conveyer

Lime hopper

Feeder Flow meter
Mixer ‘_Oil
Strainer O L 1
Oil pump  Service
tank

Fig. 14. Lime-oil slurry injection system,

HZETXVEE L. 25— CHEBLCE—
W LIRERAT ) — 2R A ROy -2 42
JPEAEL, TOX U LERBHHEER X VENO
WSt L. ~N— 7 — RO EHAEIERO DO
FEA L. EAPaaHesEoomAl: Nob, No73o
i< 14 HoPachot.

AT /2T, PRI OSIEREENEIC—E &
KBS EIP LOEARKA LSBT 5 HkEy
Eofz. i, 27 Y —WIHEOHEHIIEHERER O
HELRRIGER R E DLER —ELEL DX ST, %A
e FIRIE AR Z & 2.

BF~OEMII LD TORRTHE L HHOT,
BIRBOGI R 1 R T 10 kg/t-p, 2 KR
T 20kg/t-p £TCL L, GERHBOAS ) —rhiRErzh
T 20 wtdp, 35 wt% % TH X Hic Lz, BRI
M, 3 1054, 10AR, 2 xoH4, 3 B/ME
Lz Fio, E£RRBRCIFNFR7B/MES afflo~x—
AW % & ol B2 RARROMMILE, VDT, GIK
BELTHERALEYA 2 oo BoRETH L, B
Whlc D EFTHE T 22 5FET 5 2 L nHEETCHD
el e X B ik, ARBPoOEFTHAY, Tk
R BEDIRTERNREDOBREC A3 E R LA i
b, ERPSAVLRTW AT RFIERREEETE
NGEAE, XRIRE, B8, TWOARPOEHE

REDEERAL, EMEERRS Y EETHES L
BEDREINTIRE kd7e. FETRIERY O Hghs
0.26 kcal/ kg°C, 43fiRZh% 566 kcal/ kg & L7-. HH
UGRE DT IR KBES 2 10kg/t-p Sz 20°C
Ligh, ZORERERE OEMEZEH LES OFF
172 WY+ 5%. LAs>T, &b 10kg/t-p c GRKE
% 20 wt% OREBEERDZXS5KERMLAZRS ) —ong
SIRFIC 3513 BIBER TIEIE 45°C L0 3. FgEsko =
7Y — R OBMIILER P CBEL BT LT
X oTCITl o
12 BEHARBER
BRI 31 2128 R4 Table 4 RT. 7
TSFNEF B L, BSE LM~ DEZS &
{EHh LI pD7. Fiz, Wi U. S. Steel 035
WE® (ZOBEXARBDOBEKRNEH) whbd X 54T
OEHLI~DRKGDONEEZFE LI, DX S5k b
7 TS EB Eh ot

L7ed3oT, BIKBE RS Y —Jkic LTS3 23 5k
1, HOERETRNTERBE LV SHMSESL0 L
I Sh, BRPOELE X & — XITFTR ¥ BITIIF
HEFHkE HE /.

421 BpiE~ORE

(S)/[S] ¥ HIFHETRDZEZ RIT L8,
KA X SHEFR A/ Z LN TE.
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Table 4. Results of operation at the periods of slurty injection through
the tuyeres of Muroran No. | blast furnace.

Ist period 2nd period
Indices Base Test-1 Test-2 Base Test-1 Test-2
Jun. Jun. Jun. Sept. Sept. Sept.
12~18 2~7 8~10 6~10 11~13 13~13
J '69 ’69 ’69 '69 ’69 ’69

Lime fines (kg/t-p) 0 4.0 10.3 0 10.5 19.3
Heavy oil ( 7 40 4.1 4.2 45 47 35
Conc. of lime " (%) _ 0 9.4 16.9 0 18.3 35.6
Production rate t/D) 2 202 2172 2137 1983 2059 2058
Coke rate (kg/t-p) 481 479 493 527 516 522
Corrected coke rate 4 479 479 485 486 481 494
Blast volume (Nm3/min) 1839 1778 1870 1722 1794 1750
Blast pressure (g/cm) 1371 1 340 1385 1 364 1 480 1 380
Blast temperature °C 920 920 920 920 920 920
Oxygen enrichment (Nm3/Nm3-b) 9 5 6 29 28 28
CO-CO; rate of top gas 1.26 1.25 1.33 1.34 1.35 1.41
Permiability? Top~Tuyere 0.73 0.71 0.72 0.78 0.81 0.77
Shaftz’~Tuyere 0.25 0.50 0.50 0.52 0.55 0.53
Si in pig iron (%) 0.64 0.58 0.72 0.68 0.59 0.49
S in pig iron (7) 0.016 0.017 0.015 0.019 0.025 0.024
Slag rate (kg/t-p) 261 266 266 335 314 322
CaO in slag (%) 42.34 41.24 41.95 42.24 42.69 41.98
S in tlag 4 0.61 0.61 0.67 0.69 0.70 0.71
Basicity of slag (Ca0/$10) 1.23 1.17 1.21 1.16 1.16 1.14

Bell’ ratio . ;
(S) /S obs. 1.31 1.26 1.30 1.23; 1.23 1.21
(8)/[STcore ® 40.5 36.1 44.9 36.3; 28.0 29.6

1) Pressure drop-blast volume ratio. 2) Distance from tuyere level 11.05m. : :

3) Value at condition of Bell’s ratio 1.29, Pig tem. 1460°C, (MnO)/[Mn] 0.9.

1.7
L] /
5 -l
3 1.6 . o
2 s
g Corrected conditions
- Bell's ratio 1.29
1 Pig temp._ 1 460°C
1.4 (Mr0)/[Mn] 0.9
7 0 00! 002 003 004 005 006 007

Injection lime /slog rate

Fig. 15. Effect of lime fines in slurry on the
desulphurization of pig iron.

log(S)/[S1=0.8290B +0.001787T
—0.690M +1.743 L —2.054+---ecmemoee (1)
(1 =0.92)

Rt B SREER A, HEHRE, K Ao®
DEEZFHEL T, BXHEHNEEOBKEZATAL L
Fig. 150Xk MXY, BAGKAELFEER
LTCRIKAT Y — &4 LizGa OBiiE (log(S)/
[S1)1E, giEER 250 kg/t-p & THUE, GRHEHE
20 kg/t-p DBE, 1.54 75 1.68 [T FTHETZ LD

b, . { :

WBE OIRERT, PO E 5 0.02~0.03% & 5
EThiE, RRAZ Y —omfhc X-2170.0169%~0.022
%I ETHATSD. ZHRBERRORES T (3 25%
BRTEHZ LAY THOT, BEshEoREI VW &
b,

4:2.2 HIKMOBEALIRIT

FRBOMEILIRIR R M5 728, AKHPDIBRIT TR
L LB E LRI T LESARBEOR AT DOV,
[FERERDFIENS # 5HE U, Eil LS & e Lz,

Fig. 16 1ZRT X 52, GUERSREERILLALD
EFHEEMEDE S ASEME & 8 X< L Tw
5. ik, PEERSOIE 8hr FIICEA LAY
DS E, TORS D SRkDIFITEERSEER b bW TIT
ot Tz, RKBOWRILTO FEEZER T 57D
W, FEBOEIECEEI I /F A bE2 T 102 —
THEL, WESIK CaO FOEFEDOELEHFE /-
&2 b CaO FMEFEE» bORIKAEAR & AEFED
HY, AIKAT Y —BERHCEFICE < THHMEL»D
7o. FHEFA M v F v —ILHEINZF R MTOW
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o - | st period 2nd period
® 1.4 per! A da
~N
8 AN s(/
O
E. 1.2 ZW/\ N%(‘r ~ /W/\vxab
_% - SN (/' A'\A g
o NG
0 ! —
* Observed value.
45 o Calculated value os ol lime absorbed to

melting zone,

a Coleulated value as all lime flied to top.

£ 43 A i
7 | M//\M J?W \ -
® 4] — A Al 4 T~
< ['d \4\“/ M |
o
S 39 Test ~ | ——-]-—Tgsr-z %- Base Base ——-Test
2 4 6 8 10 12 14 16 18 7 9 I 13 15
Jun. ‘69 Sept. ‘69
Fig. 16. Comparison between observed and calculated slag compositions.
10 : : : Ef1s0f. SERAE (10mmD) CAK LD bLE
Temperature, | 450 [cire e-i3ieg Sleg mmEUFTHEE L CHECR & L. IR EER R
8> olkfgl o | © TITIE2Ichs, ZOEREY Fig. 17 KRYT. BRERATY
4( 12 ) » 2
AN TR — DIEHIC X > THESRIC ERT 5 X 5 2z s b
6 A NSV, [ O BT R O SRR I 5L T ok
3 \><\ A Ny DEHDOTHS.
S -
L e = et +2-3 EREOBAMC RIET R
z ERTAO LA ED 11.05m o FEATE (v v 7 R
§ 2= TEB) IKFREFRIEILE & Do, & OfEORE &
> (-7
o 6| mperclure, 15007 SEIUE £ 04 HIF TR0 RIS b i,
S S R o )
N N BRI & &1 C OFROBAIRGIY BUEHR £ L5208
4 — - DEFHEDIL TR L, AKAT ) —EHHIKE DD F ¥
T . T o B o
rnusmil v - MOGRERE GHEME) & oBfeR~<r o
2 fad, RKOXSLERREED LN TER.
080 085 0% o0s5 100 Tos (4P/V?) X 10¢= —0.00227V +1.572 {B, +0.705
Slag basicity (CaO+MgO)/(Si0, + ALO,) (B:—B;)} +0.1734D+5.238 e eee e (2)
Fig. 17. Viscosity of slag sampled from tap hole (7=0.78)
% = and cinder notch at the periods of slurry CORKY, ¥y WOGIEREE ¥ FEGLOR

injection.
(Broken line indicates slag viscosity at
normal operations.)

Td CaO HEFAIch, EHRHEHCFCE i @RV
BobNlhot. Lioh2oT, D8RS, M
HU-RKHE, ZERRILLFHEINALEED, &
FEEEFEL Lo LT xh 7.

—7, X—R &7 X boHFIc HiE - HEkns» S
U782 B L fidhh O8BE L, S0EsiE0B|E

IKAEEA BITRKPOBEIHZ X >THE LB ED
BEREEA~DOHEEEMBENTES. Tihbb, (2)R
wHEWT, B, ® (B,—B) OFEOLH 1 THIIL,
FEPLDBERAEEA LGS (B.=8) LR
Y, AIKHBESTCX S BRUEREOMHRIGBEFTEX
V. UL L, BB 0.705 LhXLBT LD,
EARKRBADO—HEZRERBOEH THEN LTS48
SIERIBLT%. EX2 5, BKE 20 kg/t-p gt
X 2T 4P/V?2 DEHS 0.046 X 10-4 BER/ L5 7 &
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o b.

Fris, B1KREBE22ROKBRTIE, 4P/V2O(HIC LA
NDENSLDT, FIKAT Y~ X B BRAMEDK
EIHE Y, TOBOREFHFC LI OTRESBEEZIY
LTENEZLND.

5. #%

EFEA~DRK - BIMA T Y —HHFITOWT, HEMT
b, FORhE L EE S B X 0P RIS O 5
FCRET Licob, SMMEFOE | &SP B L, &
EADORREFEP DT FRITRO XS TEHSIND.

FEHEA R

1) SBEEFOWHHBSERE (S)/[S] 13 20~60 TH
53, FER L FHERESERI LA D L, FHEREER
X 20~40% 2+ X, X HBE DS DRI D
%.

2) BIEORFKBHRBBPCHERN AT T 5 LER
PRI S DT, TN TOM FIAKDOIEIEIR L
WiFTE 5.

3) RE E2HAKRHOE EXEMETRIST 5. &
RO M TIRE R, AKBCHEYT 22T FEI L0
AREAEZRS S, HMHARCHALTEATSH L
V.

4) 27 ) —¥5EE, BIKHOIRES 40wt% LT T
dhid, TthisE¥ L& Ul KRBUCER LAy 1 5
o L OEE, ENEEL 10cm/ seckl _FIT & NIERE
LREBTHLETE 5.

FliEkER

1) AIXAT ) —%EH LGS, BEHOMRES AH
MBS EKBCI 2TV LLBIRSNED, H#AL
O ERFFRIRE 2 7D R E LTV,

2) RIKBVIEE B TEE OFERE - BRI | TEEL
L, ZOFBEOGHEREEZ &< 50T, EIMBHR
WL BT, BRI IEmEIEX <5 P
BET, AKAT ) —OEHE I O>TRIE,SELT S
X5z Eidimmeot.

HEAE

1) FEIPSCOEARKAEO—SREEEERTHIET
RIKHEERAT ) — L L, BIFCHENT 2HB 2T
Dfc. AKEE 20kg/t-p £T, 27V —f OiRER

i)

35 wt9% FT LR XH7.

2) FRGIEFCHSE L, ZRT0EbH Y ORKBIC
X515, FOERE LR ED I Tl or.

3) k¥ 20 kg/t-p OEAHT X T, GHPOEE
s 25% KR T & 2SR 2 b/,

4) BIKBRIZFEFLEBERMT CHELIN, PIRE» S
FAPELTHIHENB X 570 L3l Di. BT
Lhlew, FTHoBIELREIN

£ 5
B : PRERGLFEIR EE ((CaO+0.7Mg0O)/
(0.945i0,+0. 18A1,04)) (—)
B, ARBEEELVEGEOR v & L BOFHE
SLIFIR FE ((CaO+MgO)/ (8102 + Al Oy)) (—)
B, : MKW ELHEDO R v v o EROFH R L
REE ((Ca0O+MgO)/(Si0,;+ALO;)) (—)
D: # 3 —Z% (Table 4 CRTE 1 kKBTI

0, w2 wpbaTizl) (—)
L ARGES R/ SR
M: i< 72 (MnO)/[Mn] (—)
AP BFEERIE E v v 7 NTEREE &0
(g/cm?)
T : HEShinE °C)
Voo ak R (Nm3/ min)

x (3
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