The 108th ISIJ Meeting Programme *

SYMPOSTA

—— IRONMAKING --
OCTOBER 9, 1984 13:00 - 17:30 Chairman: Yasuto Shimomura

Theme I. Model and Pilot Plant Works in the Field of Ironmaking

1 Analysis of melt-formation and solidification phenomena in the course

of sintering by using a simulator. Eiki Kasai, et al. .ieeiiveenanen e . Al29
2 Development of continuous rapid curing process for cold pellet.

Hideyuki Yoshikoshil, €t @l. .cuvereieiioeesossessaossoanossaananoaseassassssassass AL33
3 Availability and limit of model experiments on dynamic behavior of

materials in the blast furnace. Shin-ichi Inaba, et al. ......ciiieinnnnnnn Al37
4 Behavior of materials filling and descending in the lower part of

blast furnace by using two-dimensional scale model.

Kenji Tamura, €t @l. ..t ieieeesansoeeoonaosasnansasssesonssssnsnnes ceeseeseaas. Al4l
5 The usefullness of small sclae model experiments on the gas and

liquid flow and reactions in the lower part of blast furnace.

Seiji Taguchil, €t Al. tieiiiveeeeraenoeroconensssssosossssososnasannnasss cese.. Al45
6 Modelling of coke behavior for the blast furnace process.
Koichi Kurita, et al. ...t eivesnnnccncnans c ot e seas s e et es et et eece et Al49

7 Kinetic analysis on the rate of step-wise reduction of a single sinter
particle with CO-CO2-N» gas mixture. Tateo Usui, et a@l. .ieeeveseoonvnoasaass AL53

-— STEELMAKING --

OCTOBER 10, 1984 10:00 - 17:00 Chairman: Zen-ichiro Morita
Vice-Chairman: Katsukiyo Marukawa

Theme II. Science and Technology on Molten Iron and Slag Related to
Steelmaking Processes

8 Distribution equilibria of phosphorus, sulfur and manganese between

steelmaking slags and liquid iron. Hideaki Suito, et al. ....... ceeesesseeess ALS7
9 Calculation of slag activities by regular solution model.

Mitsutaka Hino, et al. ..iieeevoeannnnnnn . C ettt eeeeeen... Al6Ll
10 Solubility of carbon dioxide in molten fluxes.

Masafumi Maeda, €t @l. ....uveiiroeeerennesoncnsnansssenenssassssssassssesessss ALBS

11 Magnitude of nonequilibrium between oxygen pressure in slag and

metal and chemical potentials of their components.

Kazuhiro S. Goto, et al. t.uiiiiernnrriersensooronnsnnnans ceeee e et «.... Al68
12 Forming of molten slags. Shigeta Hara, et al. ...veceecncerosssascessncsesnses ALT71L
13 Fluid flow and reaction rate in gas injection process.

Masamichl Sano, et al. t.iieeiieeseoernorssssessansssssnncnnnnnanens e e.... Al75
14 Analysis of transport phenomena in the mixed phases of molten iron

and slag during the preliminary treatment of hot metal.

Tkuo Sawada, et al. ...v.ive evnnn. e er et saasssaas s et sesessesssesssess Al78
15 The Mixing and mass transfer in the ladle refining processes.

Kanehiro Ogawa, et al. ....iieieeeacennans c ottt e re e e ettt ettt e e ey Al181
16 Development of the mixed gas blowing in top and bottom blown

converter. Shuji Takeuchi, et al. ..... et e e e ess et ettt Al84
17 Optimization of stirred melt treatment accompanied by heterogeneous

reaction and estimation of scale-up. Yoshiteru Kikuchi, et al. ....cevevuenn. Al187

18 Dephosphorization mechanism and scale up factor in top and bottom
blowing process with lime-powder injection from top lance.
Sei-ichi Masuda, et al. ...... st ees e c e esee e Y S 10

* Tetsu-to-Hagané, 70(1984), No. 12 contains S723 to S1052 preprints in Japanese for
Paper Presentations and Tetsu-to-Hagané, 70(1984), No. 13 does S1053 to S1494 pre-
prints for them.

The preprints of Symposia were published in Tetsu-to-Hagané, 70(1984), No. 10, Al29
to A244, in Japanese.

Part of those preprints for Paper Presentations are to be published in Transactions
ISIJ, 25(1985), Nos. 1 to 6, in English.




-~ PLASTIC WORKING AND OTHER FABRICATION PROCESSES --
OCTOBER 9, 1984 13:00 - 17:00 Chairman: Kazuo Kunioka

Theme III. New Processes and Technique for On-line Heat-treatment of
Steel Products

19 Development of a new process for manufacturing steel plates by on-line

water cooling. Akinori Otomo, et al. ....cevieerececoncrostoecnncsnns ceea e
20 Development of technique for on-line controlled cooling steel plate.
Hiroshi Kamio, et a@l. it iiiiiseeeieeosnnnscsnossnsssccssnssnssonnoes cessss e

21 The cooling equipment and the method of flatness control in manufacturing
steel plates by new-thermo-mechanical control process.

Hideo Nakamura, €t a@l. ...ueeiereececoaecannsossoannnanosss Ceteersiac e
22 Development of direct quench device and its application to manufacturing
high tensile plates. Takashi Uemura, et a@l. +eseiveeneeronsoasonnonsnsoonsas ..

23 Production of high strength steel plates by dynamic accelerated
cooling process. Sei-ichi Watanabe, et al. ...ttt eannnans

~- PROPERTIES OF IRON AND STEEL --
OcTOBER 10, 1984 13:00 - 17:30 Chairman: Yoshinori Saiga

Theme IV. Remaining Life Prediction of High Temperature Structural Materials

24 Overhaul of water cooled pressure vessel with internal thermal insulation

and statistical analysis of corrosion. Yasuo Kondo, et al. ...icciciiinenecens
25 Remaining life prediction of the steel shell of a blast furnace.

Katsuyuki Tokimasa, €t @l. ceseeeeteesnsnssesnossssscsssstssssncssssssssosnssss
26 Tempere embrittlement and hydrogen attack in 2¥@Cr—1Mo Steels.

Jun—ichi Shimomura, et al. (..cevrvenrennoncassasanens c it essnssascaessensesane
27 Metallurgical changes and damage mechanisms of steam reforming furnace

tubes during long-time service. Sadao Ohta, et al. ..eiciiieiniieieontecarenns
28 Effect of creep deformation on Charpy impact values of SUS 316 steel.

Tomohiro Tsuchiyama, et al. ........... C et seaec et e et e ceaee
29 Creep-fatigue life prediction of high temperature materials.
Takemi Yamada, €t @l. .iieeeceneenensrsonnenaasstsssssssssassnassnsanse et

30 Assessment of creep damage and creep fracture mechanism maps for

prediction of residual creep life. Norio Shin-ya, et al. .....c.cieiieaninans
31 Remining life prediction based on the crack propagation behaviors of

creep and high temperature fatigue. Ryuichi Ohtani. ......ciiiiiveinnieeennns

PAPER PRESENTATIONS

—- IRONMAKING --

OCTOBER 9, 1984

1 Effect of the operational condition and structure of coke ovens on the

generation of coke oven gas. (Quantitative and dynamic estimation of

coke oven gas release--I). Gen-ichi Ishibashi, et al. (...
2 Flow rate of gas components released during coal pyrolysis.

(Quantitative and dynamic estimation of coke oven gas release--ITI).

Yoshio Muroki, et @l. . ..i.iveieveenoeeeossssosasosnoesasaasssnssssnnnsssonsocscscs
3 Dynamic prediction of the flow rate and calorific value of coke oven

gas. (Quantitative and dynamic estimation of coke oven gas rerease

--III). Ichiro Fujishima, et al. ...... et eree st ceeeeerse e
4 Simulation model of the optimum conditions on coke dry quenching
system operation. Jiro Igaki, et @8l. ..eceieesececieenscnsccessonncreessacnne ..
5 Automatic operating system of coke quenching locomotive.
Yasuyuki Higashigawa, et al. ........... Ce e e ecas sttt ansrans cersenccensosssae
6 Combustion rate of carbon deposited in coke oven.
Masashil Nagata, et @l. .iiuieeieieeerenronsstosnnsncseoasossssnanss Ceeee e e
7 Experiments on lump coals breakage by induction heated rotary drum.
Kazumaru Kohira, et al. ......cveeenenann Ceetsessaseesassean tecectsessesnuecens
8 Effect of coal size on coke strength. Mikito Iemoto, et al. ......... ceees e
9 Evaluation of coals for mild char process. (Development of mild char
process—-1IV) . Izumi Shimoyama, et al. ..ieeecreeervrcncnsannnns C et es e e -
10 Optimum conditions and productive capacities of coal pelletizing.
(Pellets blended coking process--III). Mitsunobu Morita, et al. .......c.00..
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12

13

14

15

16
17
18

19

20

21

22

23

24

Development of press stamping method for coke making.

Hideyuki Takebayashi, et al. ..veenunennn... et ittt ettt
Behavior of coke size decrease by compacting the coal charge.

Katsutoshi Igawa, et al. Pt ettt e et ittt ettt et C et e e
Development of mantel type cooling plate and results of test at blas
furnace. (Development of protection technology for lower mantel--I).
Fumio Itoh, et al. St e e et et e et ettt et ettt et e e et
Installation of mantel type cooling plates. (Development of protection
technology for lower mantel--II). Fumio Itoh, et al. ...... f e
Blast furnace operation during and after the installation of mantel

type cooling plates, (Development of protection technology for lower

mantel--III). Hironao Matsuoka, et al. ...eeeewneennnn.. .. et et
Repair of upper shaft profile of Oita No. 1 Blast Furnace of Nippon
Steel Corporation. Minoru Fujiwara, et al. veuveveevnennnnnnnnnn. ceeeens
Dismantling investigations on shaft refractory lining of Kimitsu No. 3
BF of Nippon Steel Corporation. Haruya Nagai, et al. ..euinennnennnn.. ..

Dismantling investigations on hearth refractories in Kimitsu No. 3 BF

of Nippon Steel Corporation. (1st campaign). Masakazu Ikeda, et al. ....
Measurement and analysis of thermal stress at bottom and hearth

lining of Fukuyama No. 2 BF of Nippon Kokan K.K. (Investigation

on wear machanism of bottom and hearth lining of blast furnace by

thermal stress-~I). Yasujiro Koyama, et al. .....vu... e C et e e
Reduction of consumption of trough material at the main runner

with installation of new breaker in the balst furnace.

Toshiharu Kimura, et al. S et e e e et et e e e et e st e ettt c e
Ceramic valve for the control of hot blast flow rate at the blast
furnace tuyeres. Takashi Takebe, et al. St e st ettt et e

Blow-out operation with lowering the stock level to the tuyere
at Sakai No. 1 Blast Furnace of Nippon Steel Corporation.

Hidejird Hayashi, et al. v.i.ovueunnnn. ... C et ee e e Ceetaa te e
Blow-in and start-up operation of Sakai No. 2 Blast Furnace of Nippon
Steel Corporation. Hideharu Shibaike, et a@l. tuiiiiinnnnnnnnmnnnnnnnnn.

Water injection for blast humidification of Chiba No. 5 BF of
Kawasaki Steel Corporation. Toshiro Sawada, et al. tuiiivirinennennnnnnn.

OCTOBER 10. 1984

25
26
27
28
29
30
31

32
33

34
35

36

37
38
39

40

41

42

Distribution of strength inside lump coke COy-reacted. (Study of coke
degradation in blast furnace--II). shin-ya Okamoto, et al. Cteecerne e
Distribution of strength inside lump coke heat-treated. (Study of coke
degradation in blast furnace--IIT). Shin-ya Okamoto, et al. ...v.vvuuuen..
Deterioration of coke by CO» gasification under the blast furnace
conditions. (Deteriolation of blast furnace coke by CO, gasifi-~
cation--1II). Hiroshi Haraguchi, et al. ....eueev.one ... e ceea e
Coke reactivity at high temperature. Jose J. Bricehio, et al. ...........

Gasification reaction of ash in coke and its influence on coke
properties at elevated temperature. Chisato Yamagata, et al. ...........
Automatic measurement of coke strength after reaction.

Minoru Miyake, et al. f e e e e ettt et e e Cete e e e
Development of removal method of 2Zn from blast furnace dry dust.
Yoshizumi Kawaguchik et al. vuvuuerrnnnnnnn... C et ittt aeaan e,
Development of autolanding system of recramer. Yoshio Fukui, et al. ....
Operation of the waste heat recovery system and counterplan for increase
of steam production in sintering plant. Akira Takaki, et al. ......... .
Development of a new burner for ignition furnaces of sinter plants.
Shunji Iyama, et al. L TR T T T T e e

Optimization of ignition conditions of newly developed burner for
sintering process. Masaru Nakamura, et al. Ch e e ittt et ettt
Effect of side wall improvement at Tobata No. 3 Sinter Plant of

Nippon Steel Corporation. (Investigation of technology for uniforming
sinter quality--I). Kouichi Ooyama, et al. ..ceuninnvnnennnn. Ceaeaeiaaaa
Estimation on the particle size of sinter mix after agglomeration.

Shirou Tarumoto, et al. B I R T T T T C ettt et
Moisture scanning method for setting suitable moisture of sintering

raw material. Kazuma Nakashima, et al. ........... [ cevenna cresenann
Control of air volume distribution on strand of sintering machine.

Nobuhiko Takamatsu, et al. ...vovevennn...... e e e ettt [

Relation between the quasi-particles' composition by selective
granulation method and the microstructure and property of sintered
particles. Akiyoshi Ohshio, et al. D T T S
Analysis of the sintering process on the selective granulation method.

Tetsuzo Haga, et al. L T T T T ceeennen
Stabilization of sinter quality by rapid control of coke ratio.
Nobuhiro Takashima, et al. L T T T .

— 34 —

oo e 0.

8733

S734

5735

5736

5737

.S5738

5739

S740

S741

S742

S743

S744
5745

S746

S747
S748
5749
S750
S751
S752

S753
5754

5755
5756

5757

5758
5759
S760

S761

5762
5763

S764



43
44
45
46
47
48
49
50
51

52

53
54
55
56
57
58
59
60
61

62

63
64

65

66

67

Development of sensors for saving energy in sintering process.

Takashi Kobayashi, et al. ¢.iiiieveeennens cetresnatsecscars s chees e e
Improvement of sintering operation at the low productivity level.

Genji Saito, et al. ...ttt as et e e e eeeae e s e
Effect of burnt lime addition on sintering operation at Hirohata No. 2
Sinter Plant of Nippon Steel Corporation. Shigeki Kawakami, et al. ..... .o
Production of the sinter with high reducibility.

Kazuhiro Yamamoto, et al. ..eeivevennnnn i e s e easret et .o
Model simulation of the melting behavior of cohesive zone by use of ice
particles. Kanji Takeda, et al. ......... Cereane et teesseassenanes
Model experiments and their analysis for influence of cohesive zone
structure on heat load of blast furnace wall. Kanji Takeda, et al. ..... ..
Experimental analysis on behavior of cohesive zone in blast furnace.
Masakata Shimizu, et al. .......... e Chcessees ettt aenns teaseaaceseas
Observation on dropping behavior in two-dimentional packed bed.

Masayoshi Amatatsu, et al. ........ et e e eceares et et e cs e ciee e [
Experimental study on dynamic hold-up in irrigated packed bed with gas
evolution. Katsuhiro Tanaka, et al. ........... et e Ceetsesssaeeann
Effects of mix charge on the packing characteristics of the lower part

of a blast furnace. (Study on the packing characteristics of the lower
part of a blast furnace and its control method--IV).

Morimasa Ichida, et a@l. .. veieunneereeenuseeeeanansosnsonsansasassnsssaansonss
Operation utilizing the bell-less top of No. 2 Blast Furnace at Fukuyama
Works, Nippon Kokan K.K. Masaaki Sakurai, et al. ..cciiiiiencensnnnnncnen
Descending behavior of burden materials near the wall of blast furnace
throat. Ken-ichi Okimoto, et al. ..... e it s e eerea e ceeseesaecanas
Use of middle size coke and small size sinter at Ohgishima No. 1 and No. 2

B.F. of Nippon Kokan K.K. Akio Shimomura, et al. «...iieieeriiiennnenn cee s

Scattering-type microwave burden sensor for blast furnaces.

Hirokatsu Yashiro, et al. teieeeveenoneennan T

Estimation of 0/C, gas flow rate and reduction degree distribution in

the blast furnace. Kiyoshi Shibata, et al. +.eeeeererierneecnnens e
Development of burden distribution measuring technigue at the lower part
of shaft by means of micro-wave. Tatsuro Hirata, et al. ........... [

Development of burden thickness and descent speed meter. (Study of

burden descent in blast furnace--I). Masaro Izumi, et al. ....ceeeeeensnns
Application of burden thickness and descent speed meter. (Study of

burden descent in blast furnace--II). Mithuhiro Kitagawa, et al. .........
Analysis of Oita No. 2 Blast Furnace operation in Nippon Steel Corporation
by means of belly sonde data. Toshikatsu Ashimura, et al. ....ceveenencen .
Investigation into internal condition of blast furnace by vertical probe
and its correlation with operations data. (Development of new flexible
vertical probe--III). Kohji Kawaoka, et al. .....cveieinecncnnn s et
Development of flexible vertical sonde with detachable head.

(Development of new flexible vertical probe--IV). Norito Iwao, et al. ....
Measuring blast furnace gas flow rate by an ultrasonic flowmeter.

Hideaki Unzaki, et @l. c..erernnnnannnns Ce it e s et Ceeee e Ce s s e
Circumferential behavior of cohesive zone. (Circumferential control
technique of cohesive zone in blast furnace--I). Takashi Takebe

Takashi Takebe, et al. ......cuieieenn e recesmsansacsaasea s esecssases e

Analysis of periodic change in cohesive zone level. (Circumferential
control technique of cohesive zone in blast furnace--II).

Yutaka Yamada, et al. (i eetteeseensonnas Weees e e ss s et s e e s et s e st o nne et
Circumferential control system of cohesive zone. (Circumferential

control technique of cohesive zone in blast furnace--III).

Yutaka Yamada, et al. .....ciiiinenenrans L eseseseeseeseesasese s o arananre s

OCTOBER 11, 1984

68

69

70

71

72

73

74

Analysis of 3-dimentional gas flow in blast furnace. (Investigation of
3-dimentional gas flow in blast furnace--III). Yotaro Ohno, et al. ...... .
Gas flow simulation in a direct reduction shaft furnace.

Takashi Sugiyama, et al. ..iuiveeeveneenn e s s esstas st sa s s sananssenasesse ey

Effect of fine coke particle accumulation on gas distribution in blast
furnace. (Investigation of the influence of coke hot properties on
blast furnace operation at Kashima No. 1 BF in Sumitomo Metal

Industries, Ltd.--II). Yoichi Aminaga, et al. ............. Ce it e n e
Si0 evolution from blast furnace type slag in graphite crucible.
Hiroshi Yaginuma, et al. ...ciiieveeenns te e e Ce ettt ..

Low Si content operation at Wakayama No. 3 Blast Furance of Sumitomo
Metal Industries, Ltd. Takao Jimbo, et @l. ccieeereneoassssonrssanscncsssas
The operation of Fukuyama No. 3 Blast Furnace of Nippon Kokan K.K. with

low Si content. Koichi Tomioka, et al. «¢.ceeeene. e te e e e eaaan

Blast furnace operation with high productivity at Kimitsu No. 2 Blast

Furnace of Nippon Steel Corporation. Kazuyuki Morii, et al. ....ieceeenen.n .
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99
100
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107

Blast furnace operation control at low sinter and pellet ratio.
Osamu Nishimura, et al. tveeerenenennennnn th et et et easer e eneen “onns
Effect of tuyere velocity on blast furnace operation.

Takatsugu Sugisaki, et al. veuvuenewennn. e e et e et b e e st s et e e e e e e e

Control of height of cohesive-zone root by lower sonde data in blast
furnace. Nasahiko Hamada, €t @l. «uuveeversesonmmanennmennennonnnnnn c ettt e
Development of prediction system of abnormal state in blast furnace.

Hiromi Nakamura, €t @l. «uueeueue e neneeneeoeoeeeeneeeeneenennnann C et e

Relation between operating conditions and temperature distribution in
blast furnace. Reiji Ono, et al. ..... Cee s ettt i e N
Theoretical analysis of combustion in raceway of blast furnace at

pulverized coal injection operation. Ji-cheng He, et al. ...ivuiveenennn. e

Pulverized coal injection operation of No. 2 BF at Kure Works, Nissin
Steel Co., Ltd. Takahisa FUNAkoshi, €t Al. weverunonennsmemnnennnnn. C e
High level pulverized coal injection operation at Oita No. 1 BF of

Nippon Steel Corporation. Masahiro Sanui, et al. ......... e ettt e
Pulverized coal injection into pressurized furnace.

Hirofumi Wakimoto, et al. .uevuweennvennnn Cerecsesreneacenana cre s seensaana
Influence of iron oxide injection on reactions and material flow in rac
raceway region of blast furnace. (Tuyere injection test of iron

oxide at experimental furnace--I). Yukio Konishi, et al. .....c.... N
Research on pulverized coal combustion using plasma.

Masaakl Hibi, et @l. tvievenesenunnnnnennn te s s s ce st e esaruan s se s esecnaroannan
Development of an integrated simulation model for iron ore sintering.
(Development and application of an integrated simulation model for iron

ore sintering--I). Takazo Kawaguchi, et al. ...... C et et eeie ettt

Application of an integrated simulation model for iron ore sintering
in Kashima No. 3 DL of Sumitomo Metal Industries, Ltd. (Development
and application of an integrated simulation model for iron ore sintering

-=II). Kozo Takata, €t al. vueuviiieeneeenennennan C et et a et sttt et

Application for the evaluation of the ores and the design of the machine

by the simulation model. (Development and application of an integrated
simulation model for iron ore sintering--III). Takazo Kawaguchi, et al. ..
Influence of the sort of iron ore on reduction degradation. (Sintering
characteristics of iron ores-==III). Osamu Komatsu, et al. ..vueeenweuenon. .
Effect of hydrogen addition on reduction of iron ore sinter under heating-
up test conditions. Naoki Kasai, et al. vueeeeveonnnnnn.. C et ettt
Effect of cooling rate on reduction degradation of sinter.

Haruo Kokubu, et al. viiuieetennmnnnensnnn, c e e s et e et et st e c e e

High temperature properties of mixed layer of iron ores and cokes.

(A study of high temperature properties of blast furnace burdens--vIII).
Hirohisa Hotta, et al. vueveveruonennnn. B
Improvement of quality of sinter by increasing size of limestone.

Ichiro shigaki, et al. S et e e st e et et ettt et ettt
Influences of the characteristics of iron ores on pore structure in

sinter. (Study on assortment model of sinter feeds--ITI).

Masami Wajima et al. civeeennnvennnnnn. ettt e e ettt e e

The process of liquid formation at sintering process. (Production of high
reductive sintered ores--II). Junsuke Haruna, et al. .. it et ierneennnneess
The reductive property of sintered ore and the raw material condition.
(Production of high reductive sinteted ores--III).

Akihira Suzuki, et al. ..iiiuinnninnnnenrenannnnenennn. cee e ceee s e
In-situ observation and its analysis of assimilation reaction during
sintering by use of scanning microscope. (In-situ observation and its
analysis of sintering process of iron ores—-I). Yukihiro Hida, et al. ....
Accuracy improvement of the calcium-ferrite morphological analysis.

Takeshi Miyazaki, et a@l. vuvereenwennnnn.n s e e s e e C ettt e ettt

Sintering operation control based on the observation of sinter texture.
Kazuhiko Amakawa, et al. vueenunnunnneneenenneeesnnnnenenn cecennsan
Simulation study for moving grate of grate-kiln pelletizing process.
Yoshimichi Takenaka, et al. ...vvvuennennnn. ettt a ettt eeane et
Rapid hardening cold bonded agglomeration by cement accelerator.

Masami Fujimoto, et al. ........ Cheer el s e et e et e e e e
Reduction of cement bonded cold pellet containing carbonaceous material

by pressurized moving bed. Reijiro Takahashi, €t ale .uuvueuvsvnononnonnnnn..
High temperature properties of cold bonded pellets with coke.

(Study on cold bonded pellets with coke--III). Hajime Yamada, et al. .....
The reaction behaviour of cold bonded pellets with coke in the blast
furnace. (Study on cold bonded pellets with coke--1V).

Kiyoshi Kojima, et al. .« .iverirunun... ettt et ettt et e eeesaenan

The reduction swelling of BAOTOU ore. Guo Wei Yin, et al. veiirinnnnnnnnnn.

Effects of potassium chloride on reduction of hematite by carbon
monoxide. Hiroshi Nakagawa, et al. vuuuuieeeuwnnrenssnnennennn, ettt
Effect of H5 on Hjp reduction of wustite. Hiroaki Gotoh, et al. ..........
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108 Effect of gaseous sulphur on the reduction of wustite with carbon

monoxide. Shoji Hayashi, et al. ......cueiteereenncnnn Ceeece e tease.. 5830
109 Effect of the addition of SiO; and MgO on the reduction of dense wustiteee

with Hp. Nobukazu Shigematsu, et al. ......c...... et e eeeareeanessresenesass 5831
110 Reductlion Kinetics of Liquid Fe{0-Si0Op, FetO-CaO and Fe 0-Ca0-S5i0j

slags with CO. Tetsuya Nagasaka, et a@l. ...ceerrronetnersnecnssssseonnssane 5832
111 Rate-determining step for carbothermic reduction of chromites.

Hiroshi G. Katayama, et al. ..euieeeieeennensnooonassnnnas Ceereecesnsaeaaeseess 5833

112 Effect of the properties of coals on carbon pick up in molten iron.
(Research on the smelting reduction of iron ore with coal--VI).

K5ji Kamiya, et al. ..... C et e e e e teeeevacassser st snese s ussesessaenn e S834
113 Gasification and desulfurization of iron ore coated with carbon
by pressured fluidized bed reactor. (Production of direct reduced iron

using petroleum residue--VI). Ryo Watanabe, et al. ..ieeieeeacennesesansana. S835
114 Reduction and desulfurization of iron ore coated with carbon
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