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Trial for Recycling of Slag by Applying Hydrothermal Reactions
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Table 1 Lists of Participants in Research Group of “Application
of Hydrothermal Reaction to Recycling of By-products

from Iron and Steelmaking Processes”
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354 ]

24

PFEE TR B NIRRT L. ARIOFE DTS 21 Ay
NI T B ER A X HICHD T L LRI, Fitn
HEHl - TRES 2 WEWT, ZOFBHOH IRz B
5A0% RtE UL LR L T3,

2> BIFASYITHT HkauuE

AKELB G % FIFH U 72 Si02-Ca0-ALOs SRIERA LY D 7k B
IZDOWTIE—RIZ ALOs DER BB D HHEA B L ¥ *ﬁﬂ
2B ELAESTER EhEnE Wb TWEH, FBHL 413
BHEL, TTITREILZ R U 2287 2 7 2 O e
IZOVWTIEA DWMES R EN TS 169, FEHHIL, K
EEAERQLBET, BIF 27 712&Fh 3 MgO0 48 AlLO;
EHDORMUZB T AR EEET 28R 2 H 752
AR, KEUTIGEFIF L7258 2 7 2 ORI LR
- FREE R L=, MgO 12 T 7k & AKELLT
12 BKEDFMEIZITNT H2O DA T T HANDVAMRERL,
RENZBNT AT 7O Th 5 CaX SiA A4 Dk
NOWEIE L & NS RN TOKRNLAM DA B A 1L+ 2
RBHBEZEZTNBY, ZZTEFZS 7 EFLEE
IZF & UTAERT 2 AFEAMIE Ca0 R Si02 225 75 3{LA
MTdH0, 5Ca0 - 6Si0z - 5H:0 DK AEH TS /I ETA
FR, X 5IZALOs% &4 % Hibschite (CasAlSi:Os (OH)4)
ThHb, ThoDKHLAWIEHRD B ZEHEHIR O
5, FR 27 7Ok %BEOICEBEICEE T2 7 71
KB EHLIRETER T 2R E 2R L Tns 10712,

BIF A2 70 b LR AR T 2358, KREIBSM T
BOTHEWE 2 EMEZ N 25 2 &ic k- TRRRTET
Iy MR EIEB Z LA TE B 10, ZOTRDEDIE
EHOIBILF S AERLAEE Y 7L 2EEFHL TR
31, Fig. 312Kk b 7L 2% 7 EEREE 28 T
FEEEIC O CIERRISKEBEERML T2 7 ) —ikE
LB a 27 v L 2803 ) v X =5 BN 2 DD EA MY
WoEBA— b oL —THICEETS, ZOF—bsV—T
OREMIE, AP VIZF7a VB0 Sy F Y ERD Y. €
2 Y EEE LIS T 7 0 Y OS] & D Ao X E
BABONBEZAIH5, FFAE R b VITEAOKTE
R LRI B 28B4 B T B 720, IREEL 7B 0RO
KAEME T e A b IEfE X h B Z LIz kb, BELrREY
FTVEWSFEBHA TB 02,

EifF 22 & AR LB ER OB LT, #1277
BRDRARZAC & 2 T4 DRATLE 5 3 EL O fFRE
RAFIEREFENTT S 2, Table 21R RO EFKIFA
7 5 kR DR IR L, KBRS L 72, E{ERIBTE
RPET ABRICIE, KBRS A 300°C, 1R FE L



SIVE L% fERY BERICI3 350°C, 1IRFRIfRRF & L 7,
ARV TRL =¥ =7y ¥ 2 kc kD, EiRE5
12 100°CIS MR R £ JE L 7=, 180 pm LUTICHRI L
rEIF KA T 7 BARIC, 300°CTOAREE v H 7L 2 JLEE
pid 2 eI ko TREILELRAE 5Nz, FigdlIRg
KB AL RO XHREHT 7S 4 — s kD, AREALE IS
fibschite (CasALSiz0s (OH) ) DK A HER ST 5 Z &
»b. AP 7 7R TOKaME UTRERL, BEts T
LT e R E NG, 72, 2O T ZEKICOWTH
ABIC K TR A HIE Lz & 25, 11 ~ 20MPa D
BAETHIEEMRLCHAEY, ZOMEIEEVT 432 AL
av ) — FORIFFEED 4.5Mpal? &0 & EOEITHE T
bb. FIEIFARIEZ T 7 OYIITFIgREE LS, Kk
HER % i U 72 BR. BORPRIE 23N S W IE SR LA AT L
(Fig.5). MWK FD & DIEE LA L & D ELRRE 2K
TEBHEAAE BN 2, fEBLL 2R D BEEE O MlE

Autoclave inside
the heater

Pressing
machine

T.C.

Band heater

Teflon packing
Space for water retreat

Sample powder

Stainless steel
piston

Stainless steel
cylinder
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Table 2 Chemical composition of water-cooled blast furnace
slag (mass%)

CaO SiO2 Al:0s MgO MnO TFe S
415 35.8 153 548 0.28 1.58 0.79
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Fig.4 XRD pattern for solidified BF slag compact after the
hydrothermal-hot-pressing at 573 K for 1 h

Fig.5 Solidified slag compacts after the hydrothermal hot
pressing ; initial particle size
(@) <15 um, (b) 250 ~ 500 xm
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Fig8 (a) Obtained compact of the 63mass%SiOe-
27mass%Na20-10mass%B20s glass powder after
the hydrothermal hot pressing at 523 K. (b) SEM
micrograph of the hydrothermally treated 63mass%SiO--
27mass%Naz20-10mass%B20s glass, and (c) EDX profiles
for the portions A and B in (b)
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Fig.10 Microstructure of the glass after foaming at 400°C
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lcm

Fig.11 Change in shapes of the hydrothermally treated

63mass%Si0z-27mass%Na20-10mass%B20s glass
particles placed in the glass tube ; (a) before, (b) after
firing by gas burner

XD BEERE U TET /NN 26951058
R ZNBIZOVWTIIZh O BIEL § T2\ 72
720, KBS AR L 72 2 5 2 ORI OBF1Z D
WA DRI R 2T LR 5 & kWi B ATREME 2 kD 72
W THBEEZ TS, HNFERED TR L — T %/
fb L, 254 5Hk %R ABETETH 5,

WRIBICEDE U720, HALEZEES LOWEREH T oI
RED AV I5—D ) 4 %5 B NZARIFE S % ZHFEV 70
7o ORGSR 2 - L2k TFEB 2 DBIRE DT 21X L,
JEL L L B E 9,

SEXE

1) FEHRz, FHaT, BB @ $kl 2 7 7 O REILKIZH
T, (f) BARSSINZ +E 2SR TR 2 E v EAR i
D7=HD AT ZRHAT LN TREEN RS AT,
(2004), 24.

2) T.Tanaka, N.Hirai, S.Maeda, M.Nakamoto and
M.Hosokawa : Proc.ICSTI2006, ISIJ, Osaka, Japan,
(2006), 704-706.

3)T.Tanaka, S.Maeda, N.Takahira, N.Hirai and
J.Lee : Mater.Sci.Forum 512, (2006), 305.

4) T.Tanaka, T.Yoshikawa and N.Hirai : Proc.of the 47th
conference of metallurgists ; WALSIM.Water, Air
and Land : Sustaibablility Issues in Mineral and Metal
Extraction, August 24-27, (2008), Winnipeg,
Manitoba, Canada, Published by Canadian Institute
of Mining, Metallurgy and Petroleum, Montreal,
Quebec, Canada, 67-76.

5) T.Tanaka, T.Yoshikawa and M.Suzuki : Proc.of the

358 |

28

VIII International Conf.On Molten Slag, Fluxes ang
Salts, ed.by M.Sanchez, R.Parra, G.Riveros &
C.Diaz, Santiago, Chile, Jan. (2009), 555-564.
6)Z.Jing, E.H.Ishida, F.Jin, T.Hashida angq
N.Yamasaki : Ind.Eng.Chem.Res., 45 (2006), 7470.

7) Z.Jing F.Jin, T.Hashida, N.Yamasaki and H.Ishidj
J.Mater.Sci., 42 (2007), 8236.

8)Z.Jing F.Jin, T.Hashida, N.Yamasaki angq
E.H.Ishida : J.Mater.Sci., 43 (2008), 2356.

9)Z.Jing F.Jin, T.Hashida, N.Yamasaki ang
E.H.Ishida : Cem.Concr.Res., 38 (2008), 976.

10) T.Yoshikawa, M.Hosokawa and T.Tanaka : ISI] Int.,
48 (2008), 564.

11) T.Yoshikawa, S.Hirano, N.Hirai and T.Tanaka : IS]]
Int., 48 (2008), 1322.

12) FHAE TS, miHE—BS, B5Lk, HPBEE e, 95
(2009), 1.

13)N.Yamazaki, K.Yanagisawa, M.Nishioka and
S.Kanahara : J.Mater.Sci.Lett., 5 (1986), 355.

M) LF43I2 23y 2)—1b, JIS A5308, HAT Efmi
A2 (2003)

15) S-J.Tae and K.Morita : ISIJ Int., 48 (2008), 1311

16) S-].Tae and K.Morita : Proc.of the 47th conference of
metallurgists ; WALSIM.Water, Air and Land:
Sustaibablility Issues in Mineral and Metal
Extraction, August 24-27, (2008), Winnipeg.
Manitoba, Canada, Published by Canadian Institute
of Mining, Metallurgy and Petroleum, Montreal,
Quebec, Canada,

17) R.Inoue T.Shouho, H.Mizukami and T.Ariyama . The
4th International Congress on the Science and
Technology of Steelmaking, Gifu, Japan, ISIJ.
October 6-8, (2008)

18) R.Inoue : POSCO Symposium on Steelmaking,
Pohan, POSCO, December 20, (2007)

19) R.Inoue and H.Suito : Advances in Metallurgical
Processes and Materials, Dnipropetrovsk, Ukraine.
May 27-30, 2 (2007), 315-325.

20) S.Sato, T.Yoshikawa, M.Nakamoto, T, Tanaka and
J.Ikeda : ISIJ Int., 48 (2008), 245.

21) T.Yoshikawa, S.Sato and T.Tanaka : ISIJ Int., 48
(2008), 130.

22)M.Nakamoto, J.Lee, T.Tanaka, J.Ikeda and
S.Inagaki : ISIJ Int., 45 (2005), 1567.

23) Z.Matamoros-Veloza, K.Yanagisawa, j.C.Rendo®



Angeles and N.Yamasaki : J.Mater.Sci.Lett., 21
(2002), 1855.

24)Z.Matamoros-Veloza, K.Yanagisawa, J.C.Rendon-
Angeles and S.Oishi : J.Phys.Condensed Matter, 16
(2004), S1361.

95)S-].Tae and K. Morita : Global Congress on
Microwave Energy Applications, Otsu, Japan,
(2008)

%) N.Maruoka, T.Mizuochi, H.Purwanto and

29

KERICEFIE L7225 7T DFMEDHHA

T.Akiyama : ISIJ Int., 44 (2004), 257.
27)S-J . Tae and K.Morita : ISIJ Int., 47 (2007), 1813.
28)S-J Tae, T.Kuroki and K.Morita: The 4th
International Congress on the Science and
Technology of Steelmaking, Gifu, Japan, ISIJ,
October 6-8, (2008)

(2009 4E- 3 H 23 H32A})

L 359






