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Effects of Calcination Conditions on the Reactivity of Burnt Lime
whih Water and on the Desulphurization Reaction of Hot Metal
Masayasu KAWAHARA, Toshiharu MITSUO, Yutaka SASSA and Kazuhiko KATOH
Synopsis :

Four kinds of limestones produced from different areas in Japan were calcined in a laboratory muffle fur-
nace over the temperature range of 900-1200°C and holding times from O to 120min. The effects of
calcination conditions on the reactivity with water and on the desulphurization reaction of hot metal were
investigated.

The lime calcined from the crystalline limestone was little affected by calcination conditions and indicated
good reactivity with water even by calcination at 900°C. The lime calcined from the microcrystalline limes-
tone was much affected by calcination conditions, and only the lime calcined at the temperature higher than
1100°C indicated the same good reactivity with water as the lime calcined from the crystalline limestone.
It means that the calcination condition depends on the structure of limestone in order to get good reactivity
of lime with water.

The burnt lime having a good 1 min value of reactivity with water indicated a good desulphurization effi-
ciency for hot metal. The observed changes in reactivity of burnt lime with water and hot metal could be
attributed to the structure of burnt lime, i. e. existence of cracks of um order in width.

Key words : limestone ; burnt lime ; reactivity of burnt lime with water ; secondary steelmaking ;
desulphurization of hot metal ; calcination of limestone ; hot metal treatment ; physicochemical properties of

burnt lime ; steelmaking.
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Table 1. Chemical compositions of limestone
samples (mass%).
Ca0 SiO; Al03 Fe03 MgO P S Ig. loss

454.40 0.03 0.04 0.12 0.05 0.001 0.01 43.68
54.29 0.12 0.06 0.19 0.14 0.001 0.01 43.86
55.03 0.06 0.02 0.05 0.27 0.008 0.01 43.96
53.89 0.32 0.06 0.17 0.14 0.003 0.03 43.78

oOw>

a) Limestone A b) Limestone B
¢) Limestone C d) Limestone D

Micrograph of limestone samples before

Photo. 1.

calcination.

MBI IC 5X5X 10 mm, LEREEMERB X M
ILAEBBERIC 10X10X20 mm, ASEEERHIZ 10
X10X30mm DR EEI YL, B e L B
YYo=y FHRESE (WA 100X100 X 200 mm)
A, A EHEE— M2 3~5 Ao TRREHAR
T2, KEETT CaCO; DIREERIEATIT L A L1
TLZWEEZ NS 500°CY ICRFF L 2FRICERE 2
WAL, —EFREHE (1.4°C/min) THTEFRIRE
ICTHEL K, FrebrlREL TR L. BESURE
BN CaCOs DR E BB T AL LEEZONSED
900°C, 1000°C, 1100°C, 1200°C & L, {##B:i2 0
min, 30 min, 60 min, 120 min & L 72. BEECIEBE AT 900°C,
PREFFEMI 2T Omin & v 5 KB (900°C-0 min) &, #HA
% 500°C O iZ A, 1.4°C/min THIE L, BEH
900°C IZELZ-SEB IS LT & 2R,

B, AKX HESRRBRCOERIZISROE
AIKEFZLEE L2720, AIKAG%E 2~10 mm (2
LT AT 750 FHVTHER L. o085
B4, 1000°C-6h & 1200°C-3h & L7,

2-3 KIMHEHBRGE

AR O KFIMERER O 1213,

CaO+H20 — Ca (OH)Z ........................ ( 1)
DRBIUBIC LD KBEALHET S HEL, BBRICX
LHHEEELH S, RERTIRWESWET, HHK
APEAED RAE O AT EE 2 P E R e vz, Ak
(1)t 3< CaO DAK~NDEBRKICTEL B
Ca(OH), 7 VA ) 2R (2 ) ISR T RIB T X D EEE
(HCl) TRk AIEE L, CaO DBEMEFH IS T 2
HCl DiFEEEH S CaO OA~DOERE OKFItE) %4
ETHLDTHA.

Ca (OH),+2HCl — CaCly+2 HyQ -------- (2)
HEEOFMIUTICRTEBDTHS. 500ml ¥—
F =ik 250 ml # Ah, K ET30+2°CIicRkb,
EMT T OBHHRTERBHE (500 rpm) L&AH,
ERIREERE (WFhd 0.410.1g THD/2) %, =
A L. BEbHIZ4N-HCl W THIHE % H
L, BHEERES-DICFEH LA HClE% 1min J°k
IZEER L7, AR E L LT BTB (70 AFE—
MTN—) BRERV. B, AERICBILRBE
B3 0.4g TH Y, BEBETOZARESLHIIEE
ECHEHEsL—@mbH-)0E (310~100g) & Hb#x
THE, SKLEBETHSH., 20D, LhiEEHOEV
HREMEOLND XD, AEBRTIRVLOOBEREGOE
BIKIZD & AMERE T 15 BTV, FLLESDW

2BV EHEYREEL LTHW -



464 8 & & 75 4 (1989) £ 3 B

2-4 H£AROBHANDOREAERRGE
BB ERIFICEy P LB 521N TS 3ke
* AR L, &M% FeS, Fe-Si, Al & LCfmy

HZEIZXY, BEYHEK D Fe-C-Si-Al-S 2B X 0
Fe-C-Si-S RAEICHOHTAE L. TREFRDROR

4% Table 2 (27”3, BEEHBE KV &F— 123 7-1E
Z13mm DZ2oDRIE, TRENE LM TERL 7
SWORLZHLERKE 1ETSEEL, Ny, ¥ 2 % ESk
REICRE D245, FAERKAF% 20 mm B S
7. HBEERIZ 1400°C TV, RBOBSH~DE
EEME 1, 3, 5, 10, 20min & L7-. BiE®KOR
Bhid 1/2 fErE 2900 B L, BFE L < EPMA B3 &
L7z. EPMA #I5ETi3, Fe, Al, Si, Ca, S ®#5#H
O %47 & & b2, CaS LEIE S 7By
BOERZETL 7.

25 S£RKPICL D BHBEMERS

SRR ERIFICE Y N LRSS O ITHTHES Skg
REEL, 2-4 LD HET Fe-C-Si-S RAEITHK
SHREL. B S % 0.4mass% & L7 LPIAk I,
Table 2 IZ/R L 72 Fe-C-Si-S & H—Tad 5. EFHK
MRAAEEOMMN % Fig. 1 I27RY. EBRKHIZ
—32mesh IZKREFBL, BHET 205 N, VA%
Fr)VT—HFHALLTKRERAAL., ERIKHYGAARIT
96 g (F¥ifr=12kg/t) & L7-. FEERIEAE X 1400°C T,

Table 2.
(mass%).

Chemical compositions of hot metal

Q
%)
n
S
!
=

Fe-C-Si-Al-S melt 4.28 0.40 0.04 0.16 0.11 0.10
Fe-C-Si-S melt 4.28 0.10 0.04 0.16 0.11 —

/ Nz gas
Fﬁ o
2 3 1 : Hopper
\ 2 : Powdered lime
LO S%\ "xg O 3: Graphite lance
O § °,° 00 ® O 4 : High-frequency
ON o > NO induction furnace
NERLE 5: Hot metal
ONs e°° \96 6: Graphite crucible
o No
Fig. 1. Experimental apparatus for injection test

of lime powder.
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Fig. 2. Effect of calcination temperature on the

reactivity of lime with water (Holding time =0
min).



HERROKMME S L CBESEBRAR I 5 ST TR ORE 465

Amount of 4N-HCl (ml-fig)
»n

o Lime A
3f ® Lime B
a Lime C
2+ * s Lime D
1 -
1 1 i L
900 1000 1100 1200

Calcination temperature (°C)

Fig. 3. Effect of calcination temperature on the 1
minute’s value of reactivity of lime with water.
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Fig. 4. Effect of calcination temperature and
holding time on the 1 minute’s value of reactivity
with water for lime A and B.
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Fig. 5. Relation between immersion time and the
thickness of sulphurized layer formed at the sur-
face of lime A and B.
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Fig. 6. Progress of desulphurization of hot metal
at 1400°C by powder injection of lime A and B.
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Fig. 7. Effect of calcination temperature on the

specific surface area of lime (Holding time =0
min).
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Fig. 8. Effect of calcination temperature and
holding time on the total pore volume of lime.
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Fig. 9. Effect of calcination temperature and
holding time on the average pore radius of lime.
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a) Lime A-1000°C-Omin b) Lime B-1000°C-0 min
c) Lime A-1200°C-120min d) Lime B-1200°C-120 min

Photo. 2. Microstructure of lime calcined under
following conditions.
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¢) Lime A-1200°C-120min d) Lime B-1200°C-120 min
Photo. 3. Morphology of lime calcined under fol-
lowing conditions.
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Fig. 10. Effect of calcination temperature and
holding time on the pore volume over 1 um radius of
lime.
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AERRKOKAM S & OESEBIREE < B X ITTRREH OB 469

KEBEAEICXY, PED pm +— ¥ — OMILOEHEE
KOTHT.

Fig. 10 1213, ¥% 1~10 pm OMILOBESE L 4
ARKABLUBIZOWTRLZ BED, PEFEH pm & —
¥ — OMILAREIBERRED R X vmL (fReek
Homck>ToETHEML), Z0LEIERIKB
DIFIDBRKEVT Epbhrsb. Fig 79 DEREED
HEZHE, REBRGHEATIE, BREEOLR L LD
WKHAEAIKDERE Lo REEDS L CHILERIZELD
T 5, FEA pm + — ¥ — OFFLOFE LSS
LeEZONS, ZOELERIKOMPAKMMEMESL X
UBRMEBROBER L b RVAEERL, & DEH um
DENPERIKOH R LTS L Bbhb.

B, TOEE um OFROFEAEIZE L TiE, Photo.
1 BLU 3 OMBBRLY, WHAEAKA K SRS
KEWTOBAEREOIE L AH K & <, KRG EBERK
THIHRRICH>THBHKRE 28 (ym F— %)
BELRTWbEEZONDL, —F, MAERIKA X
WA FHBICoE D TWA D, KIRGHREBE COH
it 0.lpm BREIC L L 20, WiEB T 2 REERBEI
LBJBEPIRICL D, RBHRELENPELL DD
HEshs.

5 %

EIMNE 4 SO RIKA * BEBLEH 2L THRKL, 5
& 7 A RIK D KRN % & OV ESEBB RS % BET L
7z, &5, BATHHAKAEOHK, BEEBOLRAIK
OWIREREL, Zhd L ERIKOILYE L DRE %R
FLTUTOKRYE.

(1)KRFERER 11 min B O KFIEREETIIRER
IKEHEENSSDTH, 1min BOWPAKMEMEIEE
IKA DSR2 TKRELLERD T, #)
HIAFMAE O BIF 2 ARG ESERm O c B n, B
SBLE THRA S T B KFIMERAE L D & BRI
DI A5, ERIKOBESEE ORICHEOHERFEL LT
B ThAH LRI NT.

(2)RIKADOBEREEAT S0P I D b
MRETH L. HENEOKE RELKEAIKRGE, Kia

FIRFRIBERL T b A KA ESS BRIF R ERIKE 2D, B
WD ELH T VZTRh2720, EENED/NE
RIS ER IR \RIR AT R B BER TR FIEATE L, &
BE I EREERIC X 0 REF 2 k2 RT L)k
7.

(3)BRBEAIKICET 5 Rt i, BERKFEO CaO # &
PRI E b %) WREELHILEE CRSEE > »
¥, FZFH um A — F—OMILEE L BIF 2 BRICH D
7. Thbb, EARKOMEKMEMESL X OGESETERK
ot 2 XER L T A ETF i, 1825 pm A — ¥ —DEnT
B LEEINT.

(4 )k SEAKA FRREREBER T b IBRF I
THEAS ym *+ — ¥ —OENSFRE LR T L, MBLEAK
ARERT S REEBEICK DIEL um 4 — 5 —0F)
NHRETH. COENROREER, GIKEDORRBER
BERL S 1c X DL L, CaO &5 5hr o BEkS UM & B
THLD LRI NI

B ICAME*ERTHICHAD, RBAKAGEH
RUT S0 - FH B ARRGHMA 24, BHERS X OMLE
STV v - BRALFE L ERR S RAERT
BOBBREMICECKSBHLEFES. X612, R
D—ERix, BEAN 60, 61 FHELEERFHAERGEIE L
LU BFRAKRASHBEFFESCILLNTHD, &
TACEHLBLET Y.
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