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ABSTRACT

CDM iz expected to facilitate technology transfer from developed to developing countries as well as to economically reduce

greenhouse gas emissions,  In this article, we explored effective institutions to activate CDM projects.  For this purpose, real

option theory is applied to investment in CDM.  Next we estimated profit rates for feasibity studies of 42 CDM or J1 projects,

taking account of volatilities in price of CER, cerfified emission reduction.  Profitabifity and standard deviations in the project

assets were quantitatively estimated, using Monte-Carlo simulations. Referring CERUPT, we quantified the effect of the

institution, which accelerate investment in the CDM projects.

lower risks accompanying the projects.
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Activation of CDM was concluded to depend upon how to
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The current status of iron ore resources

Ken-ichi Nagano

The rapid increase of iron ore demand {rom China is encouraging new development of iron ore mines in the world.
The Timited domestic iron ere supply in China has increased iron ore imporf to China. In the iron ore expori,
major players are Australia and Brazil as countries and CVRD, Rio Tinio ard BHP-Billiton as companies.

Those companies and new projects are increasing the produciion to meet the strong demand. New developing iron
ore mines in Aestralia, which is amajor iron ore sosrce to Japan, are supplying Mamba Mamba and high P Brockman

ores, following existing ores; low P Brockman and Pisolite ores.
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o, BEOHETERMELZETELE N, S8, @
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Table 2 Iron Ore Prodactiion fn China
MOFEZH S, 2004 4F 1-5 B> [IST BEHHAIL. 419

(Unit:Mt)
BAtT, CHEERCBREITNE 0E T 28Y. = 2000 o 2002
OHVORFEFIPEICEELTED., WHEI-SHD
i 2 217
1S EEEOPEOERBENT, 2.5t &/25, Ching 2 224

: istical Y
AADSEED, (41 TH (£ LES 7V EEORE Source:Steel Statistical Yearboek2003

izdh B,
Table 1 World Crude Steel Production 3.2 BEHRMAOBM
Wini LU Tabled THSMiL S0, FEOBARDHUILIZR
Calendar year 7000] 2001 | 2002 12003] 2004 | LTV A,
- Jan-Hay Table 3 World Iron Ore lmpert
China{ 127 151 187 220 104 Unit oD
Japan] 108 103 10§ L1 46 Calendar year] 2000 2001 2004 2003
forld Total | 848 850 90y 65| 419 m T T BERTT
Seurce: FISI Japan 132 126 129 136}
China 70 9dl 11g 148
1 ERR 165 11 A 11 RHASE 113 BARICBNTRSR Korea 39 46 43 45
9. AR — 5 Dthers 78 74 14 74
T 16E 8 A 7 RRE Total g8 45 474 50

Source:Steel Statistical Yearbook2803
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SOt E RS EWEICHE L CEEAREmE
FICHh, BN, 73V M0 LEOCEBRSEREY (Tadle
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Table 4 World Iron Ore Bxport

(Gnit M)
Calendar vear 20000 200% 2002 2003
fustralia 157 157 166 18§
Brazil 166 15§ 165 181
India 35 35 42 49
Scuth Africa 22 24 25 26
Cthers 75 82 76 76
Total 449 454 474 520
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F 7=, Hope Downs O L D ICHIEOBSE Project HEHEE
T3, 2007, SFECHRITShET LE t /EFOHG1H
DI NTWS, MEEOY 77 o Carajas SHKII&
AROEEREOREWHENERT THS, BARNTO
BE%elL, $%iReD Marra Mamba & High P Brockman 73
THD,

REERTS



Table 5 Expansion Plan of Iron Ore Mines

(Unit:M1)
Country Company Brand Year 2003 ([Expansien Plan|Timing of Expansien
|Australia (BHP-Biilitor |Newnman 33 60
Yandi 39 45 YearZ068
MAC 3 40
Goldowr thy 7 145
Rio Tinto Hamesr ey 56 80
(Hamersiey) M Yandi 20 36 Year2006
Robe River ;Rohe River 32 32
[Fest Angelas 12 25 Year2005
Hope Downs E 25 Bader study
Fortescue Metal Group - 35 Under study
Prazil CVRD Caraias 59 85 [Year2006
Southern System 104 1i6 Year2007
Total 365 579
Abave figures include our estimates
6, FHSEMERSEO ORE Newamn, Hamersley 240 & 315 Low P Brockman 25

EEMOSEEFIT. b ) TROMRSS S
(BIF;Banded [ron Fermation) ¥ & 3% Brockamn &
Marra Mamba &85 0, Brockman iZEIZH P L& P
asihad, 2o O8EEFESRICIIEER
HEFR LT T & 7= Channel IrenOre Deposit (CID) 284 3,
ZOCID &, TOHAHBMN G Pisolite (BIMREREEE)
EHERZENEN, BEEMNTOFRETNORERIL.
Table6 IZREN B,

BAREAHESL, RMAHE L L T Robe River, Yandi @
Piselite 2BASE TN T E /. BRITIX Marra Mamba @ West
Angelas, MAC 2iER{b 2 /. 9%, A T, High ?
Brockman HREBEBIMTONLBHR2BALO LU
TS, ENEOBBHEDLFROFE Table? KR
ER

HESEROEET 280 OBYRE LT, ERAR
MERE/LPisalite DIEAND S, EOHETOHA L
HIZ, FTMHTO Pisolite SUNDMR SR ShUT
BEIENL CELFigd.

Table 6. Western Australia’s Pilbara Region Iron Ore Resources Estimates”

(Uit Mt}
Company Low P High P Piselite leMamha Total
Brockman | Brockman
BHPLO 1, 609 4, 100 1, 809 3,300 10, 209
Hamersley 976 4, 700 3,400 1,800, 10,870
Robe River 3,000 1,000: 4,000
Hancock 100 200 gool 1,160
Total 2,070 9,000 8, 200 6,900 26, 170

Vol 51, No. 4 (2004)
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Table 7. Exampies of Fine Iron Ore Quality

Fe |8i02 | A1203 P
Australlie Low P Brockman 64.8 3.6 {.9 0.07
arra Mamba 61.6 3.0 2.0 0.07
High P Broeckman 62.71 3.2 2.0 0.1%
Piselite A 587.00 5.7 2.7 0.04
Pisclite B 58.% 5.0 1.3 8.04
Brazit Carajas 67.5 0.8 0.7 0.03

Fig.4 Pisolite Percentage in Japan
40, 0%
35. 0% A
30,03 ﬂé—
25. 0%
20. 0% /— :ﬂ
15. 0% /
10.0% g
5.0%
0.0% L ! L L L . i L . ;
1985 1990 1395 1996 1997 {998 1993 2008 2001 2002 2063
Source:Japan Cusloms Slalislics
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Martite-Goerthite W ISEHICHEIND ¥, BRI
HOBIENLTEXNTHED Y, HighP Brocknan i,
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5. AEOERBLBKSTEET LA SOIALER)-IL
EhTHEZLN,

7. F&®
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FHEEOEREOMEMEREAEFDNTNS. BFEME<
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KRG HNS,
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Coal Flotation Technology applied transitional activated-surface by shearing
Toshiaki MURATA
Mitsui Engineering & Shipbuilding Co., Ltd.

Different types of coals could be lncated in the coal band. The coal band could be shown in the Figure 1,which has {1} value as the
vertical line and has [0] value as the horizontal line, Here, [H] value means the atom ratio, one hundred times of H/C. [0] value
means the atom ratio, one hundred times of O/C.

The floatability of coals could be roughly decided with [H} and [0] values.

The coals, which have [H] value more than 86, besides [0] value less than 7, are floatable, enly using the conventional flotation
system, But the coals except for abovementioned ones, have the bad floatability, because of low lipophilie {oleophilic) nature. The
bad floatability of those coals could be improved into the good floatability, if you would adept the M-COL method. Most of
bitumineus coals have [H] value less than 80, so they are not good for the floatability. Therefore we would like to recommend you te
adopt the M-COL method. This technology is for the coal preparation method for fine coals, concretely speaking, minus 5002 m
ones. The M-COL machine could be used instead of the conditioners of conventional style in the flotation system, so the installation
site is before flotation machines, The advantage to adopt this method, is remarkable improvement of flotation velocity and
separation accuracy. So, a8 a result, the profit would be going up because of rising of the yield for clean coals.

The principle is very strong adhesional oil-wetting for the activated coal-surface caused tranaitionally by shearing operation of
the M-COL machine. By this principle, coal particles of which the surface could be reformed more lipophilic {olecphilic) nature,
would be made more floatable, so we could get remarkable improvement of flotation velocity and separation aceuracy and could
make lots of money.

By the way, M as M-COL means Mitsui. COL means rejecting A from COAL, at this case A meana ash. So M-COL means the coal

cleaning technology by Mitsuai.
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On the project establishing Green-Hydrogen based society in Honjo-Waseda area.
Shuji OWADA and Masafumi KATSUTA

This paper describes the summary of “Green-Hydrogen (G-H) Based Society” project being developed by Waseda
University which will be established in Honjo-Waseda area. The project involves three tasks of technological
development of (1)process and facility for “G-H" production, (facility and system for “G-H” refining,
transportation, and storage, and (3jutilization system of the “G-H”. In the project, “G-H” will be produced from
waste aluminum, silicon, and bio-mass, will be refined, transported, and stored by high-performance metal

hydride (MH), which is synthesized in hydriding combustion process, bound with silicone, and will be utilized for

economically feasible fuel cell systems such as mobility, traffic, cooling, and so on.
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Fig.1 Outline of recycling system using aluminum.
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Appropriate Disposal of sulfate pitch

Kazukimi Narita,tsuyoshi tasaki

Sulfate pitch is a waste which is discharged from illegal gas oil production, has strongly acid and corrvosive properties. It is so called hard-to-manage

waste, if it is left long time, sulfate pitch might be leaked from corrosive drums and emit offensive oder and sulfor dioxide, moresver, occur soil and

groundwater contamination Sulfate pitch is mainly composed of suifuric acid and tar, varied beiween fiuid and viscid sefid, both haa strong odor, o

appropriate treatment of suifate pitch, incineration by large incineration plant equipped with desulfurizer is required for prevention from air pollution

and corrosion of facilities. Dowa is originally one of major nonfercous metal manufacturers in Japan and has experiences of waste treatment, for twenty

years and has major incineration plants in several area, also has transportations and land fill-sites to cover all parts of Japan. For appropriate disposal

of sulfate pitch, these infrastructures and experiences are available.

Through actual result of several case, Dowa has accumulated know-how, however, from now on, Dowa is iraproving site handling, transportation and

process of safe incineration

LRSI

B, BRE Y FORERE - FBRERENEESEN
THSMCRY, BEBRICLZEEANOREEENR
BENTVS, BE Yy T, BR, S02 HAEREL,
BEETEANIERICHRNOT, By A THIERSR
ORI AEVERST D, TORDRAKEE - FEEE
FENTWABHTH, RHLAFBEyFiiih 18
DEREHMTRERABRIIN, BRIIET 53028
BEMRBNBEICR S,

REEMECIDTERE - FHEREOHERLER
RY, (HEIERSLGRE)

Table-1 Survey of inappropriate disposal sites

ABEFBSTHEZRN S S TR EEHEEET 5.2 2 TF
EEWMOEREH/EHIC, BETHBICHYTESH
A=Y yEABRNETHICENLTHS, Z0F<
) EBRETDEDICBREERNL TEMSHEBEH
T 5, TORHEMICERMOK 1 /60 DEATHEEY vF
BRET S,

OFBY vy FIrtET 2 RELBERR

Higg Y v FOMER - HEERETLHIC. XREED
WEY Y FORE. 25RFERESEHWT, 485
HEN P T BT HHEERBRET > 1,

2. T F &R

(DR AR

BE, FEELARENTHARBY v FOELALR
FEEMOMEBRTRELELOTH S, FEEHOD
BETHD A Bt S THICIRERH L <. EliT 321
Mt OEHESIRNRERZ WS FRAED. BEENT

LERIGE I H 1 HES2F 113 EFASICBWTER
PR FHgLENRNESR. BRI RESH
16 ESHOHEE

Vol. 51, No. 4 (2004}

FTEFRSER HIEBA BHREEETS Table-2 Properties of sulfate pitch
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Table-4 Other information
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The New Proposal of Fly Ash Treatment having Good Stability for Harmless
by Employing the Thermodynamic Investigation s
Mototsugu Matsuno

We had developed new process to treat fly ash generated from municipal incinerators by
employing the nonferrous metals refining technology. We clarified the removal
mechanism of heavy metals such as lead and cadmium and optimized the conditions based
on thermodynamics and metallurgical approaches.

We demonstrated by the pilot plant facility with the designed capacity of 100kg/hr tha
harmful heavy metals like lead are safely removed to trace levels which satisfy the

Japanese soil environmental standards.

The fly ash treated by this new technology can be recycled, for example, as artificial
lightweight aggregate. It was also found that volatilized metals collected as secondary asl

can be recycled as smelting resources.
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Table 1 T¥pical compositions of fly ash

used in the experiments  (Unit:%)
Type of fly ash

A(EP ash)  {B(Caash)  JC(EP ash)
Si0, 0.2 1.3 20.2]
AlOy 5.8 3.5 13
Fe, 0y 1.3 .8 1.5
Cal 15.8 39.6 17
MgO 29 43 3.2
Na, 0 12.7 3.9 9.1
K0 12 4 8.5
0 13 0.3 2.4
PHO 0.2 0.1 0.8
50, 10.8 3.7 4.8
Cl 8 13.3 13
[ 0.8 1.9 2.4

EP ash : Ash collected with the eleciric precipitator
Ca ash : Ash to which slack lime added, to make it scrapping forms
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Fig.8 Pb,Cd,Cr Elution Results of Roasted Pellet
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Fig.9 Change of Cd,Zn.Pe and Cl amounts,
remaining in pelleis within rotary kiln
HCI H A B O RO L RERAME NS b KR
FERUIE T (2). 900~050°CHHiE e A AEI b
TVERME L R A M, 050°CHHE IR G O
SRS h, RHOEEHERLLESD EEDIS.
FkPhid O VESMICIIRAMOSESHERL. —HC
oSO CEETRaMIZHD U b B o ¥@E R Lk,
BALYHEREORER D =5, ¥ LM 3 THROTZ M %
frok. 5% Table 2 1 Ly Fig 10721 Pb.Cd, 20 O
B T & HOLH ARBHE R RIRHC R LT
L, Ed b Pb GBS PeCLOYD LRI FEDT=
PhCiy(g)ld 900~ 1000°C T 0.1atm Bl EDSHEHEEHT
ELEPSHEBEESBIB DL, —ACIE
B CaC(ep)Z BT E 204 900°CHHEO I <50
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Table 2 The SO, and HC1 concentrations measured
in the bed layer and thegas zone of the kiin

Sam pling Poinl No.g No.d No.2
(Temp.) { 456C ) ( 900°C ) { 1000°C)
s Companent 0z {HC | 02 Jso2 |uey | oop |sorjua | o2

74 z l.sl #100; 350 <«0.1

Chloride-Oxide Diagram of PbCd,Zn

CAllPWTRHEBEBORIEIE <. £-8
FEWEHERIERO O NH% Uk, Table 312
CO HAZOMIRERERL Fg 11NZRFR L. COR
RBEDEEX I AT ARFCRER Cd BRESEET
Hh., CdiEEBEETEET I b5, £k In
KDWTIER Zoie)DAHEE 1000°CHIET & 0.06a1m
BELPHETET, #RBET00RNRIERRE
DI=DHIZES 50 LD CO HARED ZWLHEMIRES:
HALPBEWHLI L bE,

Table 3 The CO,CO; concentrations measured
in the bed layer of the kiln

Temperature ingide kiln(°C)
650 900 1600
CD % 0.917 6.5 54
CO, % 54 14 17
<0.1 <0.1 =0.1

55 2.

(2 BERBOBEHS

Pb M#HBHIZ Fig 8 IZFR LIz L DT, BIEESGCIENT
ZCETHIEEERBET A L ETEB TRNTS
o CHIEBEHPL Y RV ) R LTRELEE
HrRoThaEHe#ZoNb, Table 4 KR LE L
DI, T AN AHBEEEFYED S EHEER ToLP
(Toxicity Characteristic Leaching Procedure)l” & &8 L.

Vol. 51, No. 4 (2004}

(T Measged datw al 3m froe the kil 1
2 Mrasured data ai Bm from the kil
D Measured data 2 10m from the kil

Elecic furneee  dist  (reatmen 194
Provess)

Zn-Ze0  Equilitiivm line
N Pin =10 atm
m n4s
i1 ot
I 006

B0 G 1000 10N 1XT N0 Koy LY K00

Temperatue
CO-Cd® equilibring (P008)
93K 3.7 %403
LVI3E 2.0 40
{273K 56X 408

Fig.11 Roasting pas analysis and metaloxide
equiliblinm(Cd,Zn )

S 512 pHY Dk UL EHRART S T simy
AHIEEE(Po<0.0lmp/) % HE T A ENB O Mz, Cd
EZoWT RN 2R cRmBEFE< ROV b,
RS TNE T A REMEL R (Fe8). Cr &5
WML OB 22 5 T 0.05me/t 242 2
B RS hhok,

BLE b, RIS & b IR 2 i LT &
Lo bR TEE.

Table 4 Result of Pb TCLP tests of roasted pellets
Elution of Pblmg/1) Residual

[Ash TCLP Notification No.46 amount
<6.0me/t |of JAPAN <0.01mg/! %

A 0.10 0.004 6.006

8-~ 0.15 <0.00§ 0006

Extraction conditiens:Sample of H0g is dissolved in
2000mi of acetio—acid salution

(3) HEA = X AR ESAG (R L w b)Y T

by MEEORBIIERBOBEEBICL 20T
HLHH. —HOBRBEBRBIIBI 3Ly FOBREHEY,
b, BAREOBER SO EEIRO 2 5 ZLEEH
HETHL BRSNS, SR Tl Nay0, Siop 12 Y
B fayalite(Fe,SiONE D B (ERE A IR % FEn% L
C ORMA DA % A X E. Mullite(3A1,0; + 28i0;).
Corundunm(ALD; BEHEFEBTERIIS TR
MR G DOBH (B L w FIEBLRE. TheOH
U BERRIE D EIAE & 72 B PRI SRR I O D OIS
THb, HORRICHES B EES DR <. BROBE
bR TH B,

(4) ¥4 3% BOmED

B Ly FROY A A S OB 00~
0.2pg-TEQ/g (BRARLRAZLUT) CHotk.

A B RO YA F 3 AEEE A IR
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RMAT 2 LT, 00420g-TEO/Nm® 218, ¥ 14 ¥
SEAOEHA KT A AT # D <0.Ing TEQ/MNm® & 2E0E
Lizs
(5) "R

TR R BT RR L T A EEEI
ZREENECHTH D IEAUT L b RET B TR
DN, KB OS2y F (TR 50~100kg/ /3y
FY SRR E 1% R0 18 AR E AR TR AIRK P 5

AR L = ‘Fable 5 Assey of Secondary ash
8. R and Recoverd Zn ppt
FULRBRE T - unit: mass%
r. ZOREER. BEE Element Sec::;iary Re;:;:rted
THEHH 40%EL EITHE Za 23 42.8

X Pb 0.8 0.6
R h. IEFEE O = 500 T
WE YR C & Cl 40.0 1.5
B e, F 00z | 004

Ca 0.5 0.3

Table 5 12 R RE R S 0.4 o
YRS Zn BWIOHH I 2 B
kR Ul - '
4. FBHALUER

TRICALE AT OZ AL IZREERE O J B LB
ETh b, ZEHOASMERBREERLE. REHO
¥Rl ESEEAE. SHEFEOEEE. SILEE
B, B, Bk Tchb, ChoREEER LR
BEMMETH B, Table 6 IZBHEEHETR Lz, £EH
EBRASEIRERM % Fig7 R L. 3> U b IIREE
EUTHEE S AR U JISAS002HB-421 Mo s
LREFELSNhE.

Table 6 General data of aggregate (voasted pellets)

Froducled from Seil Stangard] .|

Rement ugit Aash 2 ash Cash 1* i
5102 Y% | 50~60 50—~80 =35
A1203 ¥ 15~14 15~1C =15
Cal b} =10 =12 =30
Fez03 % 5~8 8~11 E§~8
C % 0.1~05 0105 <0.1
Pb % 0,006 [0.005-~0.016] 0.005 £0015
d % <0.001 <0.001 <0.001 =0.015
Zn % |02~05| 08~1Z [007~009
Cl % 0.5~2.0 9.7~1.5 10.005~407
Volume Density 98~L1f 08~—i0 97~18
Density 16~22| 08~10 -
elution

Fhb mgl § <001 <001 <001 20,01
Lcd mgl 1 <001 <001 <0.0% =001

Car tire block

Decalalion GCurbstone biock

fence block

Fig.7 Trial production samples of each current block
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CIETBETH S,

@ BNET ¥ TR AR L2 X Po>Cd )
7o OETHDH. FEEXI NV OHABERSE. Pb
HFEELER IR T E 205, Cd i 900°CHhE
DR SNEREESTOAMRTE. —F Zn iZ8Mh
YHESSIHE L AR T AW HREh S,

QFEL XN > OFRGETIRERERETHE PooyPoo LD
HIZET L, Cd @B s Rahetich s
Tehn CdiIHEBEECEETLE HNICEL.
—# o EFTEF N o DOH AEETEER Zn OFE
B 006atm IBE LPHF TSN bbb, RARE
S EED DI TR TERAO R B 5 WITHER
BORELPSHETCHL,

@@L b EEBROBHIHLIERETH B,

© AR L b SWIBEEHE T 28 Ly b

‘\ohd,
® F Bk TEAy FER2ERTA L DR
FLEMBRMERL, SSRORERE, Bl
AL, OoRERRELFEHTCE S,
D HH WY A A% i FHERREIC L D ML
~NEBETES,
TR D S TEESTEETH D, BB VR
BUEEEHE T H D,
)RR E R R B R R T L
. Fie O ESEERO MBI M ETRETH 5.
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Recycling of Wastes and By-Products in Cement Industry

Keiichi MIURA

Research & Development Center, Taiheiyo Cement Corporation

The cement industry has recycled various kind and much amount of waste and by-product materials

generated during the production processes of other industries as raw or fuel material. The cement industry’s

unique capabilities are due to the following factors © 1) Similarity of chemical composition between waste and

raw material for cement manufacturing, 2)High temperature in a cement kiln which can decompose almost

all materials, especially toxic substances such as dioxins, and 3) Location of cement plant which covers over

Japan,

1. WU®IiC

AXTil. EFEBORBICEVKREE AENE -
KEEEFHEITTER. E0bit, SEERREYO
1950 EROHBEN SEEYOLRETERIZAR I EML
T, ~REEDS LI OEERTEYO 2001 SEOHHR
BENFN5210F QAL BYAYOBHE 1,124
YI3L) ERAEN P EREINTHLS, HE. ST
TWREE 4 LRHBICS S KR E LT BEEY
BRUEEREENOEEAENRERLMECOMN TR
BICREL THaONERTHS, LL. BELASS
OREERE, ~HEEDS2ETY T 125 £9 (58
B 109 F9). EEREMTLIFED (AKE: 1.1 #
M) EELVWRRICHZ V. IOL I ITRENLSENE
HLTWAIZEmh 6T, SIROBRASBERRET
LB EAEDTEEIIL TS,

HoT, BEDOREBRENH T LA EEND
a1 2N RBEMEIVTERLSBOBBERETS
TEIZBER LT THOHATOWSRHEOS T, 5<hs
RED - BEDzEEPHE S L TEEREL TV
ALPEHRIBTHHFENAZ AL TS,

FWTH, £7. A EESEEY - JEDOY
B ZNICEL THAEREREL 2%, EA MO/
BIETERCVSIZILTWAELHESHET
BHe K. ALY FORECHBREHIEERET O RER
ATEHEBICHEL Hfiodhs, BRKEUHT 2
AT SERERLMIRANT S,

LERI6E LA 11 H F2E NSERRICBLTRES
QAEREE A MM pRERERR

R I6ESA 7TAEE

Vol. 51, No. 4 (2004)

2. EAYMERORR

GHOTAL PEE TR LEEBIUHEKS E
LT, EERS-REE, S BETHHEY - BIEY
EUHA 7L LTWA, Tk, BEAYEY (Yors
wiax) & TREOEZEDR Yy FT—0 (FF A1)
Y REST. -0 DU A THERTCEAWER
DEDRREED, BEH (T3v iz ) HPon
HIEEEET) EEHLEOCESRMIEOWT,
APEEEREETLHLELY 5 2 Y —(Industrial

Clustering)® Fig.} iRl 722,
MR
v ATTR
\> :

el
23

a2

Py HE
BIER S a
25 ‘}

BRIR

Fig.1 "Industrial Clustering” as the core of

cement industry
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B EELIUHETEEOLEBRIUAKBENS

SN/ mEEY-HEME L A L FEETHRRL
HA 7N TEIECET, BEEHORERTZLALE
FOIZE 22 EMEHRILA > TS,

2003 EEIITA Y CERSERTMELZLHBENS
T b -BEE BIEME U A 2 0 LB &I Table 1
CRT LD ICERN 2,756 A 2 THo . TOMNEI.
B PEOREHREN 130 F b, ESEFTOHE
Bid 172 Ak, GEREOLINEZ L8 A
SUBER2 I SEORGMAI308F L THoN,

Table 1 Amount of wastes and by-products

recycled in the cement industry

B = (T r2>) A &
BE i 173 R
ok 238 ok
BEE + 97 EE - e
BE Y Y 2304 sy
BEES 122 B - BH
Pt 271 FE - ¥
BET 73F9) 255 e
Livi i 577 HREE
Bl E N 1,143 SEHE
S 565 ¥t
Ry 90| #it - HAE
{25 953 i
BRI 6,429 it
HAREL 629 i+
TR - AT Y 2,413 it
iF AT 10,178  EOH
HEE-ID 25300 B0
Ealoatiil 378
CEil 27,564

IOLEDICMEEN S QREY - BIEMEREICEA
b OEECHRBHI Y A VT B I S & BIERIZL T
BORUTAL FPEEORDEIARKENGTHS,
Dt A OEERS & EBRREEY O LR
LTWa®T, Ee &L THAMEE.
NHEOBERTREETSOT, F1A4+L A LDH
EL A EBNEE LR,
N ALY FLHBEEMANIE S,
EF. #OFBEEFHICHBATS.
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2.1 msroialitt

BN FF L EEAL RS h (BAPOEE
) i, A P OBAEE RS DD kE O
B 3Cal-8i0z. 2Ca0-Si0z. 3Ca0- ALO; BLTX
4Ca0 - AlQs Fex0: @ 4 BEOEY THMRINTNS,
INSOERDTES Cal. S0z ALQs HL7F Fex0s
D ARSI DNT, BEBRIL S5 B AL ETERK
BEOFABIRE L F% Table 21077, G
R FARBIRE RIS, B CAHBEHRPEFR 774
EOERZOBREY  MEBL AL FEEMLUZES
THRENTWS I EMS, A MOEEEL THER
LTWaERRFEEOERE. htBiUusnzET 5
ZEMARETH D,

Table 2 Example of comparison of chemical

composition
A (1428 FIKI5IE
Cad % 63~85 5~20 530
Si0, % 20~23 40-~65 20~50
Aty % | 3.8~5.8 10~30 20~50
Fe,04 % | 2.5~3.6 3~10 h~15

22 WETEORBE

LAY B TER Fig2 lORTECHEKE. #1.
EOBIUEBESRASERTOLERIZDLDICH
BL. ROERTETHERTERS ENS L S IC@EM <
B e TESHMBTE], -y —F) 2T 1450CH
SR THERL T U2 aB5 MER TR, WltEEs
BETLHEHOE- ZIEMATHRL, BEROL A
P RCT A T LI TR; BL08 FRHT TERICARE
nso,

B2 5, ISR, B, Ry, EHKBLT
GRKAEORHMUES (FE8TR) tEHshT
hh, TITIR, FARFEEEOEAEhEIIE - THRS
HEETHICT>TWAOT, BEY BEHE KRR
FUHANTHEAMOREE-FIZED I LMAET
5, B, BER BYTVBIURTIAF I
EOBBHVENL TERTE TERAINTYWS., BEH
BO/AEIHE. Y1 X N RIS OREES
WhEEERLT, R, FUHE GEEERAHD
BLOFICHE (EN—F—) ©3&EFreERS
NTWn3, ZOFC, H<IhEBEFITEEERALT
HEME S L TERLDIT, BN ERT T ZOBD
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Fig. 2 Flowchart of cement production process

PRERBLOLO, K9E2E<FUBOLEEBEIER
R B OREHMEN R T E S L L IRE S
BATAHIENb-&0%0, BEE-H>IHRIPI A
ERABIHPEN, BETAY FOEHOESHEATSR
SUEEIEERM LT T EWFT R TERENT
Wh,

23 TAVFIBOUHEHEOEE

EAZt A b g, E AL FTEIT A TH
FEL, BF2HICHHmL TS (2004 F 48 1 88
), TOME HHEMEREMGE T LLENLNDT,
DA R R BT EEENIZ) e T ILAEREIZ L D,

3. U FRBEAOEHOEFRRE

BEMICREERIESOOONES, WHEEHEN
EEDEERIAOEHCHERRL T, FHOBNEHESE
THBEEFSINEINER Y, ZOLTE T TIL
Fh~T L E—~YETHERTYER - BT L
REoTRELBS /D, TOREELT, FI %5
OEHEA 2T EERATMRLBHET A SICERL. &
DA AD—BENSTNAL THERTFRETEON
~NEEELBHRIEENTI N AL AT AV ENE,
WHENAANALATFAEBAT O &L T, HEL
SR IS N TRE RSN 257,

HEE, A PEETH, BiEE,SORT AR

Vol. 51, No. 4 (2004)

ROBEECOEF/NEE->TH5E. Bb—Bk
FRCTHD A - RKFEHFCHN 58T &
P RE TS (AR &, SRS 29 ol
KEEPHTHEHIEFTIWEREL HIZERER
(T 70 B%y) THELZYZEL WWUA) PEE
T5, HHROEFREML 1 2% BETHIDIIHML T,
FOCAREFEEDE 5~20% BESETL20T. £0
FECLACMOERELTHWS I EJETEERL,

FITC. WL AERA L MREEHET 20 ICHES
FUCHERD (BOKBE S A7 461 TH D, ZHud. I
AERKERSL TOESERL S 2wk, Bk
SEHC S > TEAEERFO PRV AR —FE A S
FOFEBRBEL TERATLZEETRICTE L AT A
THa. B, HOCAKFENS Y1 F 2 L ITER
STREAR Yy —FPIIRETLME, D—FU—FRH
ODEBHERIA TR ING,

HENANAL ATFLERKEY AF LRBEED A
PRTBEMRIIL TOWEGIZHL T, &l SR
EEhs AL FEEETEFPICERL. hD. ¥
TAFL L EPESBREEE2IRIL L300
TrORIEESNEGFLOYSTOEA MM T2
TALL] THD, T2t AL bdERd T AERK2E
EEEFEELL TN, EFELD S ELBEIEET
BTo oL, SEAVFZRFEASRZENL
RNETHFEFRCERL TS, /o, 28 - BN
LE-S&EEIRaRENEE ML T, FEsEE &
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H)y AimEL i, 3512, 2002 7 BIlIcT Ot AL
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TFigd LA FOEERIBERD - JEHO ST
INBOHESEERLE, BAL FOLEERRBILTY
A, UL L TWAHEEEY - BMEYORIE, 3&
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TEIAD. SR, COERIIRS EEASNADT.
AL FOGEER IEOETEESJUBEOES
AWME T ERERSLD -BEELAS,
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Fig. 3 Cement production{]) and wastes and

BB

by-produets recycled in cement industry{#)

4. Bbbic

A FEERIEERCABELAEEER NS,

HWEOBIEY - BIEHGEARRIZUSIILLTLS,
BEELEMNEEER ERETSOBECATEE
A MEEOREIRHITLS WEF (20017 H)
Tk, EAZML P EEETIEFICERTOIHRE
- BEHORE 1999 EEO 3ltkg 15 2010 FHEIC
i3 400kg ETHE LTSI EERELTLS, WAV
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A solid and a liquid separation cquipment of the ultrafine particle by immersed type flat filter

Motoyuki TSUTHIN

SANYO Aquq Technology Co.,Ltd.
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Clay Minerals as an Environmental Purification Substance
- Imogolite synthesis from waste materials —

Atsushi YAMAZAKI

Department of Resources and Environmental Engineering, School of Seience and Engineering, Waseda Univercity

Clay and clay minerals are distributed widely throughout the earth crust, and effective
environmental purification substances. Imogolite, a species of non-crystalline clay minerals, has
high-funetional physicochemical properties, however, was difficult to produce commercially. A pure
sedium silicate solution is prepared from rice husk ash discharged from the thermal power station in
Myanmer. The mono-phase of imogolile was obtained from the sodium silicate solution by added a
aluminum nitrate solution and a perchloric acid, and then treated hydrothermally at 100 C  for 2 days.
Obtained imogolile showed a high crystalline and a long fibrous shape more than some hundred
micro-meters. It is considered that deployment towards manufacture of the cheap and highly efficient
imogolite which converted the waste produced in large quantities is expectable.
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Table ! Chemical forrnulae of a rice husk ash (wi%)

Si0, 93.33
AlLO, 0.07
FeOy Q.32
TiO, trace
MnO 0.17
CuQ 0.0t
ZnO 0.01
Ca0 0.41
MgO 0.29
Na,O 0.05
K0 202
Py0s 0.89
505 0.08
(%] 0.11
HO 0.30
c 1.97
Total 100.00
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Fig. 2 XRD patterns of the residue obteined from rice husk
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Fig.9 Transmission electron micrograph of the synthetic
Imogolite
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Carbon sequestration of forests: its evaluation and the point at issue

Yasushi MORTKAWA

Schoot of Human Sciences, Waseda University

We evaluate the amount of sequestered carbon in man-made forests in the tropics as about 10 tC/ha/yr. Carbon accumulation of

rehabifitating forests was not always lower than that of industrial plantation. Selecting the suitable species for the purpose of

forests and for the site condition may be one of the most essential factors o success establishing and preserving forests. The

carbon accumulation is certainly increased by establishing the plantations. Conserving the rehabilitating forests for long time will

be one of the good examples for continuous carbon storage on degraded land.
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I5, ROV CIALBERUERERS OIS, 7
NOEBESE SRRV T2EOEGRBERLEIL, BFR
B ERERHD,

LB, EREROBLT S0P RFOERLTD,

5.2, PEEEREAMK

M IS EO RV, BRIV EELZRMELE
BE SN AR T, RAEBRE BV T~ ER I —T—
ar CHEMHBITRER TS, BT EREHO R
TR E E B IR 2L (Table 1),

5.2, 1. Acacia

B T AR DRI S L VNS A, mangium 1.
FIT U SR B OO AR BRI B O FOEE I B L B
AR Eh AT CHSD, A mangium OERRFEE
EBIL 8~ 14tChalyr Thb, #2353, Hh EEz A+ 2R a0H)
Hik, AVEFLUTOREATRIOMERENLOBLE 16%
BEL T, LEXN T HBTVTEPLETD A
mangium OB TR, 4R R R EE R 10(Chaiyr Bi R
LEZTROLTHAD,

—57, T EOFELOTEB T, —WRELLTLE
VR TOD A aurickliformis 1 A, mangium (2T HbE
fhaERRE BICENT —#2NETLIER RGN
Do
5.2.2. Eucalyptus

WA —ARFUT v TavyT 0 E globulus FEEWEHD
A B 16tChalyr, PIRERE R BRI Stm’halyr (B15EH
B Tholz, ZRHOREL M T G TV HEME
ERERKBIZILEDL-TEY, AWITBTHEREHLY
HELDERRROENTRRELA T IENTESD,

BT 7UhD E grandis FEEMIROERIREEERR
$1C/halyr BRI (8 £4)  BRFVD E nitens {7~11 £4)
T §~HCrhatyr CihoTo, THOOEITEEAR g OHHE
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Ty, 2 HUERTER S~ DRBEESRAENLS,
BB, ThoHER ER o CHTRGR) 280

HEFAEEDHD, L ERI AT AT ORI Wth

b 14~ 16%RETH-,

E. camaldulensis 134 — AV TIRET, © A8
TRAEBLLTEMERSLTEY, ¥ ClIFEBO i
BE N, ASpF BRI RBTE £ camaldulensis DR
RFEERIT StC/halyr k20, FHMEO A, mangion B O
A. auriculiformis TR Ml LR T,

AREORELLSDVT, BB TIBH TR YT
20m'he LAT . BIBEAE TIERR LT 30m ha BB OB
FEREMMHTEZLERTVWS P, LL—F T, B
BE~OBSEEES TEVD, TORB T HEMICL
STREEFEN, HHEBEERN 2~ 1mha LVOHED
0D Y, KFREHOVHME BL 12.5m'ha HeoTRY, B
ISR Y LA HEWETHS, £, JEKE
OFENBEIZILAN, KFAEMD E camaldulensis 343 113
TN 1.8 &/hE BHL-8E Ch-i-,

5.3, BREEH

REEHIT, EREROLIC, Sik#o—-5—aric
SHEERRCIARL, BEOREMA L T Bl
TWERIZEL H R ARSI EET RS
¥ AR LRI NS KThHS, AT TR
FEEBOBELIT - 3 . Casia siamea,
Azadirachta indica, Dalbergia latifolia }3&610, FEE
A, BB AR EE L IRV BRAV b EE B
BEThD, A1 FRXTOR R B A RKGOBEILT
EHENTWHIhOOBIE. FRRERFEEN 6~
9C/halyr (3 FA4) ThHh-o7= (Table 1), HEEH{LL 28
7B THOREERICL>TH IR BER SR RETE
B LML,

ARRUTOEAYNS, 7 by o BRI
JICA BTR-ILOTHIN, SEIOMEORE., 20 4
O Swietenia macrophylly (=FH=—) DFEMBRIZLTSA
A7 A, 134Cha, EROTHETEC 6.6(Chayr Th
o, MEBHOT R FRICL > TERM, EHinl L Tg
EINESECE B EGRRO B NE ST BT
B/HTHAI (Fig. 3),

g, vhA =0 BT A8 T HOR &,
I0%BETH T, EFMHEOED 16%BEE THHO
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AL, BTHOBSORENILE, HHROBELFDHS
ETLEECHY, 5%, REEHRBOMTRLEORE
BEERS,

2~3FED
THRAS

EREO
alang-alang BLE

2WEED
v~y

Fig. 3. Rehabilitated man-made forest in South Sumatra

Acacia B Eucalyptus $/pY OEZEERIZES AV BRI
SRANBIIEMN OBV RERTREXHRE TN,
AR DR R B LI 200 10
Rtk L. TOEDRKBORBOBEELHAZIC LA,
PRI LS BEE., SV 2 A 2 EIE TR EL T
BHTEWIpA,

~F ., arRZBTORERIIV-bOIREEKRCHY,
SN F P RS R E OB BRI EREL TR
T RBEHA G L ROEBEH OERBEL AL
TG, ZHL it B @ Sk & e~ TR BB T b &
BEBIEE - TOER, KEOMAD— gL I LT
BELTWZG, TORBEBBARELET DL S HEM
HEDYENHZShS,

5.4, ~—RATAw

Mo AT A LA S CDM S8Rk H B EE B
oA CO2 FHHBOILEZET, RNEEH0BE
TH, AR S RIS B At e n o B A Ol I
5 CO2 BN &SV S,

I RERER TARR T, BEEH THEOLKY
BT 3 EEINEROBRERICBOTA—AT 4 ORER
EREARELL, FHEICELSTASELOERE YT
A(ERBEHE; Chromolaena odoratak Lantang camara) %
HEIE 3 B CAIELRITV, AT DERRFER
ERIT 26~3.26Chalyr Liroiz, ZOR—AFA4EED 2
HERALILR Y DL OHMITEY, Shats b YORET
L, 3 R4 C odorata 3 10.4tChha D344 < R&m+ L LT
WEHN, EORITREFELEED, 5 4 TR 8.3C/ha LA L
fo& LB, F7z Nykvist U LB C odorata X 1983 0
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A 3 F BOFHKBE O 2ERCBEL I RONLER TS
ofeB 3 FERREESINEA CLETOEEER TS,
LI Ebbh, C odorata DEMIZELE 3~5 £THD
Lol EZ RS,

BAFA BOFE D w7 ThE, RS A kI
EEAE-CLHEHEHENL S0, TOBRET DM R A%
BRSO T B alang-alang (Imperaia cylindaricay B HbE:
Trof, ThairI il Mg bR A L, T REERFE
WIRIRE L TR A TORRO A~ 2T A A LR BIZAD,

BH w2 A BB LTI Y KEODT Fy AN NE
BRI B S FEFR N S AR TR AR O E R R
BE & 2.9~5tChalyr L7, 0By B TR TA
VAR IDEMBRFEEERLIL BV, ThiL, nu R B
DA—RFAREERBERLBEARTH oDz, ZIT
DAL AT A FRE D KBS RHATHERENTWDIET
L5, Fio. Macaranga gigantea WE S T57 v b0 L0
HARCIDEEREESVRVEE T, THEEEOHRE
BRIV RFEERE S ThHB. LAL., 5K
BRRHR T PR /5o A7 R IR AR I B TRS
BRI OMBEREROENL TR L, =
Ho H REERBEOTMAMRICB W ChEERENIZAVG
A RARRI B Eevh e BEZLND,

alang-alang BOHLL, ESEE —RALOLFICHREEE
BRI, 0.6~ 1.3tChalyr Cih-7=, alang-atang |3
B R VR U T RLERICE S S S E S R 02 E
HHEAETHD, £77. alang-alang FHIOFE RN, Fdro il
R EE A SR B B S LRI B L TR, 9
LisR v A AR BT OMAMIC B ARBEERT —50
ERASHOBETHD,

5.5, CDM TOHIFEE

IROORBRE RS, COM LB EE L Tk
5, 1990 FRFEN BT EO Rk R R,
3.37 ffib C Tha, REAN=AhicL5baEO CDM k
BRME 19%% 25, B EROME CEBTILEELLS.
o5&, CDOM M7 0 e R T 337 Fhr C EERETL2L
D,

XTC, A mangium OFiHLH EIMERIBEEE% 8.8Cha,
ARG A% 3Cha LTHEERT ha HEOVORRE
5.8tCha BHBREEND, Lo T, XTI~ 337 F R C
FH/DICAL 581,000ha HELD, ST, BbRMBSEEERT
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OREFRFERIL 2000 £T 196,500ha, 2010 Fi2i% 213,900ha
ETFHIER TS P, CDM SIS CENR AT
M, EIEBIN,

Bl ZhECOMMAEAKE, MR AXAEE ST
BECH-I LN, B NGO L5 bR Hdm 4
Iala b BRA Thols, L, R OF B (TEXD
Rk BT BizbAYTrbhin bbb, BHEICEE
FTHIENE, WD plant & burmn OBVEL Tih-ol:
(Fig. 4), CDM X2 5L B s U sr i o b
b, BERELO | oOF BRI IEN/RINS,

Plant & Burn
(BA5. BA3)

Fig. 4. Relationship between forest management and CO,

Co.EER

sequestration

SER Sk
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Japanese)

2) K. ishizuka, Silvicultural characteristics of topical tree
species Vol. 1, JIFPRO, 200-208 (1996}, (in Japanese)
3)LIP. Slaats, WM. van der Heiden, C.M. Stockmann, M.
Wessel, and B.H. Janssen, Netherland Journal of Agricultural
Science, 44, 179-192, (1996)

43N, Nykvist, Journal of Tropical Ecology 12, 307-312.
{1996)
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Wastes Treatment by JFE-Thermoselect process

Hironari MARUSHIMA

President of Japan Recycling Corporation

The JFE-Thermoselect process is a completely new solid wastes treatment process which achieves
pollution-free recycling of waste by gasification and reforming technology. Fuel gas can be collected
from the waste,and by-products are prepared in the resources.

Japan Recycling Corporation has succeeded to the wastes recycling business using the transferred
facitities constructed by Kawasaki-Steel Corporation (Now IFE-Group) as the first plant in Japan,

This report is described the outline of this wastes treatment technology.

| P =Y. T el

WEARE DX LT [ERELSMAR MR A
T, BAOY YA 2 VERGEY ) —UEARR YD
Uit 7 VBRIERBH SR TE TV, ZhboE#
. EIoRAeRE, HEA. FEPAH. BEREE
T L EBICRIERELBLTAZ EFEMLLTWS,
HEHHORE, B 2 AREER I L TRBEH, M
BY A I NDERREESSREL L EDED,
NEOBERNBFELRESPBRELE-THA,

JFE H—%t L7 FHR o, BESEFVAELAG
i AFUE LR RN 2 R BT S T A
L EFR 2o H ALERERTH Y, RE~DOEE
PEIBECHETOERRE Y I AL ISR L
Fa4236b0THD,

e (B, JFEXA—7) 1%, 1997 FloAA
Z P hHL D EFEAL, NEDO ($i=%
N FER RS IARARR) BOBEET 1098 £
L0, BEOJFERAF—N Bk . HAKREE -
WA PN IIREE S 150 t/R - FX2 BRI O HER
AR L, 1900 4T TER - TRT L ofRT
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Photo 1

Chiba Plant
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BIAL TS (B ook A-F—FH OREICBE+ H BRI
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RTO—WAEDONBORIEER. EXFEENHLO
R 2 SR BRI W TIRRS,

2. HiROBER

21 WHIa—
[IFE¥—%® L7 bR ONEY o—% Figl

REERTY



QGas purification

Gas r
coaling

High
tempsrature
raactor

Dagassing channsl

Press

:

Natursl gas Oxygen

Homogenizer

LAY, SHARBEEDEERL. BV AF»E0
TR & b ol - PR S, BRI
BSORFIEA SN, BRLBERE L OURIZLY
BMECEMEND, FRLEVARHARHE - 28 - ¥
AHPNTRE2RT, WEORE AL LTERENS,

2.2 Tk RO

JFE $—Ek V7 P FRO7 ot AOKFELERHY
HEUTOEBYTHE,

(1) FAAFv  WREFLESERWN

BAELET AR 1200°0C, 28 BLERBLERES
TCE CERKRORBTCENTEII LTI H v
BORAEED SO ERMERE CHHE LT 28R LT
B4 5,
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EBTHS,
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Dasulfurization

Fig.1 Process flow of Japan Recycling Corporation

Supply to Chiba Warks

Purified
synthesis gas

Water
treatment

Selt water

FARAMORBOTRELRD, EIAAEa T EHD
ERTEN, AT HIOBRBREN, FEMERR
HEh b,

3. TEST v OO EE

31 RREEREMAAER O RITEE
FAARBCRTETO—BREIEM LR 15000 t 208
L, AR ZAO%E% Table 112/53, Table 2i2—
MBI B TR O RS 2 Okt %
Y. METAFST A5 HBER. 0.00039
ng-TEQm  (0,00009 ngTEQ/ mix . OL12%HBE
Ke) THY, BAEHEM 0.1 ngTEQm 7D 171000
KB ThH-T.

Table 1 Characteristics of municipal solid waste

(MSW)

3 components Average
Moisture content (%) 47.7
Ash content (%) 6.7
Volatile matter (%) 45.6

Measured lower heat value (MdJ/kg) 8.5

Table 2 Characteristics of synthesis gas

Component Concentration

He (%6} 30.7

co (34) 32.5

CO; (%) 33.8

Nz (%) 2.3
Dioxina (ng-TEQ/m?3) 0.000 39
Dioxins (0z12%) {(ng-"TEQ/m3) 0.000 09
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Table 3 Total dioxins emitted at the Chiba Plant (MSW)

By-products Dioxins contenta Recoverd quantities Dioxins output
{1t g TEQ/t-waste)
Synthesis gas 0.000 39 ng-TEQ/m3 722 m3y/t-waste 0.000 28
Slag 0.000 7 ng TEQ/kg ay 65 kg/t-waste 0.000 04
Sulfur 0.35 ng-TEQ/kg ary 0.52 kg/t-waste 0.000 18
Metal hydroxide 0.29 ng-TEQ/kg ary 0.63 kg/t-waste 0.000 18
Recoverd water 0.000 01 ng-TEQ/¢ 680 #t-waste 0.000 01
Total dioxing emitted 0.000 69
Table 4 Characteristics of industrial waste
LHV 3 Components Ci 8
Moisture Ash content Volatile matter
Mlrkg content % % Yo-wet Yo-wet
%%
A 16,1 222 154 61.9 1.29 0.97
B 5.5 26.8 42.7 30.5 1.11 1.66
C 18.2 46.3 20 5.7 0.15 0.7
D 38.3 1.3 1.8 96.9 0.01 -
Average 13.7 44.4 9.8 45.8 113 0.64
MSW+ 85 41.7 6.7 45.6 0,19 0.04
*) Demonstration
ATV OEEN (—REED OBEBIE/LB O FER W)
WWET A8 OBRHEBELMELTWA, Fifitho 80 000 Packaging Waste
WREHOERERIC BV T, A ESE RS T " Plastics
SHEOEHEEN 17.6% L HBBEO L HEMHOR L
) 40 000F " aste Plastics
BHE LT, WEREERAUE E U C, SRk LI
EERHLTWARblinlsoRs s LTHE LA, &
A A% VEOREHEERCBEED A 1t B 20 0001 |~ Waste Paper
Y 5ugTEQ £ 9 bIXBMITEVED 0,000 694 T i
g TEQ PHEREB TS (Table 3 BH) o B, A B et Plant Residuss
BRI EEND A A% 8L 10p g TEQHEZ 4 7 2000 2004 Others treated Industrial Waste
BELEDhTEY AT ARFL X 855D Fiscat Year
fity HiEReR Ho L LAERE R, Fig.2  Composition of Waste

3.2 FESEMpRIRLE R

20004 4 A L 0 EESEEETY O G 2 MG L, 2001
EARPLORBERTEV VA INMETOTIRATF v IH
A LER (MAERE) KLBAL, 20084F 3 A%
CIZREHY 17T F t L OB E FIT AL,

& UTEREMSUBLTEY, EXEEREGOMEE
HESZAF 7, B, AT, BTETHD, B
ETARB L UEEY Fig. 210577, ZIZCHHE (v
ZZ7xA bR ENTWART S 2F v 7Tk, o
HEOLOLPRZIBGSLTNEILDOLES,
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A ABEREM O DT % Table 4 127T, BEBA~D
i, ZABEEBO2 » VEOSHPTHY, BEWDII
FREERTIAF v 70 THD, BB L T,
vy MEOREBE, ROSOFEDHRKEVED, EEY
OREEHIZ LS ZAEORTEEN L EEZZoTY
b, 77 CREEDOSAOHE, A by ry—F
DRR, Cv FTOBRSEEEFHhoTHELTWE,
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Table 6 Total dioxins emitted at the chiba Plant(Industrial waste)

By-products Dioxins contents Recoverd quantities Dioxins output
{¢ g TEQ/t-waste)

Synthesis gas 0.000 30 ng-TEQ/m® 826 m®n/t-waste 0.000 248
Slag 0.600 49 ng-TEQ/k g ary 109 kg/t-waste 0.000 053
Metal 0.000 13 ng-TEQ/kg oy 24.1 kg/t-waste 0.000 0OH3
Sulfur 0.002 2 ng-"TEQ/kg-a 2.23 kg/t-waste 0.000 005
Metal hydroxide 0.000 68 ng-TEQ/kpg-ar 2.29 kg/t-waste 0.000 002
Recoverd water 0.000 06 ng-TEQ/ 899 {t-waste 0.000 000

Total dioxine emitted 0.000 31

BEEOYy FNEESOTEMRE. SERug
13.7 Mdtkeg, K45 9.8%, HFE 1.15%. WK 0.64%{ZH
B TH Y | —EEERY (AR TR —AREE
W) IHRL T, EMRRESKE L, K, H5R,
HEOEHBNVEL RoTD, T, &BKERIME
BRI LhL, BEHDPOEERBIIOWVWTHEL
BoTWAZ L MH5 (Table 6 218,

Table 5 \ZERBEIYONE» L ORBARAT AP D
Ml & T, Table 6 W& A A VEONELRE
o, #4440 F o BEoBBEHEIT 0.00030 p
g TEQ/ gy T 0 . —ARFEFEH O EILRER & ITIERE
Eor-~<athsd,

AT OBBEREHEERHELTRBY, ArIaL
CER BERAEPHEEL, A7 7OMETHRIISY
Tha, AR BRAEE L & ERERRERT L,
Ay Ty s OMEMREEIEIIRAENT
AT

3.3 BMARMNAOFARE
FJFERF—/V (#) . HHRMEFT - THEMEKEN

TR 1987 L 0 MEFRNTRETSRIENA HFY

A T— P RAFEH A0 B B RBEITIN 4.6 Mdmiy)

. Coke Oven

Blast Furnace

Blast Furnace Gas

Thermoselect

E

Gas holder Waste rf
3 §

g

Oxygen &

Cryogenic Oxygen plant

Table & Characterictics of synthetic gas

Component Concentration
Ha (%) 32 4
CO (%) 43.1
CO; (%) 18.8
LHV {(MJ/m3w) 8.9

PHOWESRAZ—Vraowsf v REE U2 EELT
Wh, FIT, BRASERANAZRGFRICEY, MRS —
virarsdS v FREREOBEO—-#E LTHRELTY
2, Fig3 iTHETT » MRt aBRARH AOHA
BMEETRT,

BISKET 22 Y oo e, BRMERT A ORNERRT
OFANRTRTHS, L L, — B s o H 8Tl
BEFED LIS & ORISR A £ FH H Lk et B o
NEVEGRRRENLE LR D, MBS VS
BORELFNE LTMUBTLREREOT VT A
PrRECHRMERRE L LD,

FH 75 MUHZ Table 7 (#48l% Photo 2 127RT)
WARLEE IR ISMW AT P URERREL, M
SBATICIRE T AMRB A A0~ BEEHALTH AT LI

Power Generation

Furified Synthesis Gas

i

H

Gas molof genetatee |
Dzmonstration

Fig.3 Energy flow at Chiba District of East Japan Works
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Table 7  Specification og gas motor generator

type Lean-Burn Engine
Electrical output 1507 kW
Cylinders 20
Bore/Stroke 190/220 mm
Rotation 1500 rpm
Maker JENBACHER

Photo 2 Gas Motor Generator
HEOTEVA Mr—ia rBEEZEE L, ZOHR
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CEAVATLAFEALCVS, BEEHLERSNS
B A DOBBETIEH S L Rb LT EREEEN
FEETH T, HRAZ VIV BRBIEBIT AR F—1
T AR Figd iTFwd, HAx O BHEERHETOR
BARILERTH IS BEBREI% o,
Figs iRSAMRIT 2 RBHRL T, 1005EF
TOREITRZH L, ORI CORMBIIM 3N THY,
T (100%) ARFFR R LT, HM0ETIE ¥Eork,

Table 8 IoH A2 0w P A d 02 125 BB OHE
WEORMEENERT, TR O ans 44
FCEBEND EAEREINL, Fh, BHEELTY
e AP O EFMIBMESIMAGRB Z SR s
LAY u)c

HAE, 50~60%DEBROMEBHOBRINTET
By, EhicEMEEIRE, B3k, EEHREBICE
WTHERMLENLI O LIRLTHS,

Table 8 Emission of gas-enjine

DXNs ng-TEQ/m3y 0.000 007 2

Dust mg/m3y 0.2

NOx ppm 14

HCl mg/mBy < B
238

40

38

36

34

Efficicncy (%)
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a 20 40 60 80 100

Partial Load (%)
Fig.6 Electrical efficiency in partical ioad
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