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Innovation of the Pyrolysis—Gasification and Reforming System by Sumitomo Metals.

Hiroaki ISHIDA
Sumitomo Metals Industries Ltd.

Sumitomo Metals has been developing new pyrolysis~gasification and reforming system for solid
waste which has individual conceptions, and to which long—term iron and steel making

technologies are practically applied.

The system has effective characteristics that none of dioxins is emitted, none of coke is used

as supplementary fuel, and high—quality molten slag and high caloric synthesis gas are produced,
Three commercial plants are under operaiion smoothly, Tosu~Miyaki plant is for municipal solid
waste treatment, and Kyouei and kashima plant for industrial waste treatment.
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Fig. 3 Concept of inner pyrolysis-gasification and reforming furnace
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Table1 Emission of total dioxins

Dioxins contents Quantities  |Dioxins emission

(*/t-waste) | (ug/t-waste)
Dryer Exhaust gas | 0.00051ng-TEQ/m3N 2,680 0.0015
Pyrolysis— |Slag 0.00016ng-TEQ/g 86.6 0.014
Fumace [Fly ash 0.0088ng-TEQ/g 171 0.15
Exhaust gas |0.0000023ng-TEQ/m3N 4,730 0.000011
Total 017
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Table? Typical composition of slag {wt%)

Ca0 | Si02 | Al203 | MgO | FeO | T-Ci

384 1 315 185 28 14 | 0006

(4) Az U RERWTOMFE

i - EERTR AR LY Tam=
FESEM N AT MBS 2L, Y
[ERBE N = AR Ay v REETOBREY 2
Todfs, REHEA-VAT A HIZ < v N EE
OB ER 12300 T b TR s IR AT
BHTEHILFHNELELOTHA,

ATV ri3Tableb iR T E D40, w vk 2T
IHERBEON AT HIETED L ST
BEEEN Ang b 35 K BIAEIARED 2y (BRERE
BEH : Photol) Thd, BREORSE LTH AR
BT BMI/m3NA - TER0kYe DFEE L | 4§ a1y
VUBEDEEHRERNRITR S B DL AR LT,
FEHE 150t/ BRI 24 L85, Figdlliit &
IWESTI U VRBIIE AT 250N IEF T
L. BN ALY vH O OF (A ARREIT0. 00092
~0. 0000033ng-TEQ/m3 N & IERITIEL L~ T
ot

Ph Cd T-Hg Cr As Se L
00025 | 00003 [ CODOT[ GOTZ | 00002 | 005 |  [rope— oo parn ol_ges otol generator
Electric power 650kW
Table3 Leaching test of slag (ma/D gi&:ﬁ:;s 10031' —
Result | Regulation L
Pb <0.01 <0.01
Cd <0.001 <0.01
T-Hg <0.0005 <0.0005
cr’ <0.04 <0.05
As <(.002 <0.01
Se <0.002 <0.01
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Table4 Typical composition of synthesis gas (dry%)
CO CO?2 H2 N2
332 259 231 18.2
LHV(MJ/mIN)
6.1
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Tablef Diowins contents for ASR treatment

unit Runi Run2 Rund

Ehatst gas{ng-TEQ/mIN| 0014 005 0002

Slag pTE0g | 0 00000077 000000088

Fly ash | ngTEQ/r | 00047 00001t 20031
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Vol. 52, Ne. 2 (2005}

69



3. BRAT 7 boEEiks

TG 4 Hh 6 U1 S0 — Ry HE
AFREBROBH - = RETIERCEHETH
H, EEEREDLERGOBEAP THLLE
BIUEETZ - FAEhFhiinl & Fmen
P 2 MG TR (TableT) L7,

HET T o TR S OB H 2 & BEF
HOMEFIZE - TITHARFICHA L Tva, £
TFEET T N TIEBIE N R & RISEFT N TRA T
BHEE N ATRES LCERROBE L LTRIBLT
VD, BEROHES AR AR BT B
0. 00018~0. 00075, AEZEHIER T0. 0000076ng~
TEQ/mANTH B,

Table7 F’yrolysi_s_:gasiﬁcation and reforming commercial plant

Tosu Kyouei Kashima
Location § Saga pref. | Yamaguchi | lbaraki pref

pref.
Waste | Municipal solid ASR ASR

waste Waste plastics | Waste plastics
Capacity 132 80 100
(ton/day) | (66x2)

Photo2 Tosu-Miyaki piant

4. #E

R & BOBEFED NS 2 {LER & AF Ao T
RIS O N B SRR OEEL G2k,
AT AT AZAF T —Ch0ERE A
TIBLUEBI o Y —H AESWREL LA L
W A P OWERT A ERE CHh D, A
I b OFESRR S ERITmT T, B
DB L TEEREHLEI LS ERS T
HHOEEITHEOT, Hiisw s LERD
LAANT v TP ERAFRETCHS,

References
DFEBIZD  FEEMHT A{LERY 2T AOBR%,
B E e RS R RS
2E, (1998) pp. 597-600
YREIEH : BEMY AER AT ADBE,
BEHM P2 0B FE 5 S 2R
£, (1999) pp. 734-736
EMIED By BEL RO A SR
TTTETR, TR CMB Y U BEENR O @ E g
B 28090, R e B A R RS iR
CEE, (2000) pp. 883-885

DEM . HALERFE AR A B
HAT LD D%, E25E2E
WEHERE - EREESHEHDS
JCEE, (2004) pp. 194-196

5y (#) 7" FaFys A EMEMER S
MBE - 7 BHESFEREL
7T FAFy O exigvah IR s
T OB % |

SR E (2009)

Photo3 Kyouei plant

70

Photo4 Kashima plant



BUEEER T 52 - 71-75 (2005)

Al

- FHEHBER—ITILOSETBISD = LT

HI Rk ?
Recycling of Nickel in the Spent Elecfroless Nickel Plating Baths
Mikiya TANAKA
National Institute of Advanced Industrial Science and Technology, AIST

With the increasing importance of electroless nickel plating fechnology in many fields such as the electronic and
automnobile industries, the teatment of spent baths is becoming a serious problem. Although the spent baths are currently treated
by a conventional precipitation method, a method with no sludge generation is desired. In this article, our resulis on the
development of the solvent extraction recovery process of nickel from the spent baths are reported. A chelating extractant, LIX84L,
shows good equilibrium properties for the extraction and stripping of nickel. Extraction and stripping by sulfuric acid are
accelerated by adding an acidic organophosphorous reagent in small amount into the organic phase. mpurities in the spent baths
such as zinc and iron are removed before the nickel extraction by using the acidic organophosphorous reagent. Continuous

expetiment by using a mixer-settler showed that the high nickel recovery is achieved under appropriate conditions by using the

organic phase containing 20 vol%.1X84] and 2 vol%PC83A.
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Table 1 Compositions of the spent baths(kg/m’) and
their pH values.
A B Model

Sodium 66 24 54

Nickel 4 6 4.7

fron 0.1 0.003 0

Zinc 0.01 0.07 0

80% 50 7 49

H,POy 16 19 15

HPO," 98 17 56

Lactic Acid 30 3 27

Propionic Acid 2 1]

Malic Acid 0 24

Succinic Acid 4] 7

pH 4.5 48 47
71
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Fig. 1 Effect of the equilibrium pH on the nickel
extraction percentage by using 20 vol%LIX84] dissolved
in Shellsol D70.
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Fig. 3 Effect of the equilibrium pH on the nickel stripping
perceniage with sulfuric acid from the 20 vol%LIX841
dissolved in Shellsol D70 containing 9.1 kg/m’ Ni.
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Fig. 4 Effect of shaking time on the nickel extraction
percentage by using various organic additives 1o 20
vol%LIX841 dissolved in Shellsol D70.
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Fig. 5§ Effect of shaking time on the nickel extraction
percentage by using various organophosphorous acid
additives to 20 voi%% LIX84I dissolved in Shellsol D70.
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Super-light metallic materials for reduction of environmental load
Mamora MABUCHI
Graduate School of Energy Seience, Kyoto University

Reduction of environmental load is imperative. Development of high-performance Light metallic materials and their
recycling largely contributes to reduction of environmental load. Porous metals are one of promising superlight
metallic materials exhibiting unique properties. This paper describes introduction and processing of porous metals.
Besides, solid-solution recycle is mentioned for Mg alloys. The Mg alloys processed by solid-state recvele exhibit
excellent mechanical properties.
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Health risk evaluation method of soil poliution.

Minoru YONEDA

Department of Urban and Environmental Engineering, Kyote University

Risk assessment of ingestion of soil poltuted with heavy metals was just started in Japan by the issue of Soil

Pollution Prevention Law. Derivation process of the action level of each element in the law was surveyed to understand how o

evaloate health risk of soil pollution. Exposure analysis was first executed by analyzing exposure paihis, exposure period, and

ingestion scenarios. Then, the action levels were decided considering environmental standards for water. Problems in the risk

evaluation methods in the law were pointed out and the advanced risk evaluation methods were also briefly mentioned.
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wrhoBEL I EgESN2 Yy, FRIHERIIERZS
L, AR—ERBOHRTERLZHCELSERER, b
AVE—EREOHIMEBOATIIEALEE. Lo
ELohE AP FITi s, Zhicatl, Y27 EEER
MEAF MR LERCRE T RSO R S #HE
ZLTED ., BFRHEHTFHHE~BITT 58BN 2N
i, "= FREZLRTHAILY RZ 3£ LR,
FHAEBCHBECBLIODOhEHTELDZ . HiTA
PERUAEES., By EFERELALITRENA LD
DT Y- FRIFEETLIN, ZOEHEFBOPOHE A
ATEIRT A REEA 2 L, BEHESNOHRICLD Y
AZIEEFELEV, E3 T EITHE S5, NOAEL (No-
Observed-Adverse~Effect Level) < LOAEL (Lowest~
Observed-Adverse—Effect Level) & WV o i={ETEM&aH
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Table 1 List of pellutants covered by the Soil Pollution Prevention Law

pollutants action level® reported levei™ eluate for measurement of content
total mercury 9, Omg/kg 15mg/ ke 1mol/L HCI
cadmium 150mg/kg 150mg/kg 1mal/[. HCI
lead 150me/kg 150mg /&g imol/L HC1
arsenic 150mg/kg 150mg/kg imol/L HCL
hexavalent chrome 900me/kg 250mg/kg Na,£0, 0. 005mo1/L , NaHCO, 0.0Imol/L
fluorine 10000mg /kg 4000mg/ kg imol/L HCl
boron 4600ma/ kg 4000me/ kg lmel/L HC
selenium 150mg/kg 150mg/ke lmel/L HCL
total cyanide 350mg/kg 50mg/kg by distillation operation

*sction level in the commission report of risk assessment of soil contents

“soil content criteria in the Technical Matters for the Soil Pollution Prevention Law (Report)

TOLOEAF-FOREETHY, VRIOKREST
v, HL2REERBEOV R 2FRT 284,
TEDERPEDO Y — FRUEL 250, HEBTIR
ZOAW— FIZ oW TRE LR~ Bh Ty, #iE
ETRNHHELELEDEO Y- R, kEATEE,
EOREORE, ¥ TIL+GFfEhTuna, L0 I%R
BHDHFHEBELNS, Table 2 2 Table 1 FdH <

POEERIZOWT, B2 EE 2 (IPCS) 2t
Bl L Ty 2 ER STy — FicR#iah Ty
LEMEREE TR,

2) BEERRAT
FHTABITEBILICHELCRBOY P Y 4425
L., SaBE*EAFTEO0EREBLETE TS, 4%

THRUTFOFERTHRR TS,

Tabic 2 Effects of long-term or repeated exposure of some heavy metals®.

mercury

The substance may have effects on the central nervous system and kidneys, resulting in imitability, emotional instability, tremor,
miental and memory disturbances, speech disorders. May cause inflammation and discoloration of the gums. Danger of cumulative
effects. Animal tests show that this substance possibly causes toxic effects upon human reproduction.

cadminm

Lungs may be affected by repeated or prolonged exposure to dust particles. The substance may have effects on the kidneys ,
resuiting in proteinuria and kidney dysfunction. This substance is probably carcinogenic to humans.

lead

The substance may have effects on the blood, bone marrow, central nervons system, peripheral nervous system and kidneys,
resulting in anaemia, encephalopathy (e.g., convulsions), peripheral nerve disease, abdominal cramps and kidney impairment.
Causes toxicity fo human reproduction or development,

arsenic

Repeated or prolonged contact with skin may cause dermatitis, Repeated or prolonged contact may cause skin sensitization. The
substance may have effects on the mucous membranes, skin, peripheral nervous system, liver and bone marrow, resulting in
pigmentation disorders, hyperkeratosis, perforation of nasal septum, neuropathy, liver impairment, anaemia. This substance is
carcinogenic to humans. Animal tests show that this substance possibly causes toxicity to human reproduction or development.

chromiumé{ V1) oxide

Repeated or prolonged contact may cause skin sensitization. Repeated or prolonged inhalation exposure may cause asthma. The
substance may have effects on the respiratory fract, kidneys, resulting in nasal septum perforation, kidney impairment. This
substance is carcinogenic to humans. May cause heritable genetic damage to human germ cells. Animal tests show that this
substance possibly causes toxicity to human reproduction or development.

selenium

Repeated or prolenged contact with skin may cause dermatitis. The substence may have effects on the respiratory tract,
gastrointestinal tract] and skin , resulting in nausea, vomiting, cough, yellowish skin discolouration, loss of nails, garlic breath and
bad teeth.
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water {volume : mi.) and the coneentration of the water is necessary o
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Fig. 1 Targets of risk assessment of polluted

soil and their migration paths.

a) BITEYE (BEEK) EdRiikicVxsHE
DD ER S~ EHERBITT O REL T
LZYEN G, BERCIT Figl WRTBEERELT
Wh, AHOBRERELZE LGS, BITEKIES
BRIV ELAZENTES, BEETERULERIL. 5
AR ANEEERE c BRTAER TH S, HIERE
EMEEING ZORBICERE, BRHEARELEESR
O A. FHRERICERLCEENSORREHS, -
Ao L, BHEREER R LA THERELERTE
BELTWEON, HHRPOGREE R —BERITE
FThLARELZERETHLY, AGEESRE LETH
HREBERB THD, HERBEMEIIEL I OEEOK
T LB, ABERELH-T IO LED LR
T s, HEPELGENEBSERICBITLT. Ihk
ANETLORELHERERE CH . ZToRKIEER
HEHEZ Lo TS h T 5,

b) BREHHA

HEBL VO R LICHITTELL HEE&BOES Table
JICHRT LI RBRORRTICLEERLTHDED,
AR—RICAANBRRIIL->TLELBIIRR &S,
IOIEEEELCERIEO LICERII bR THRE
THRELT, 7TO0EMEREHR & T5,

VOO 22 X0, BT AEASL ERILEST
YEREIT AR BOANEEEIN TS, IhbED
PET NARBRIC L > TRIMIEEL TL 278,
7O0EMEEON, BREHO FIZ3 0%, FHERIIR
D4 CERMBETD LT D, HUERMOFRHET
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Table 3 Examples of average contents of trace

elements in granite and sandstone

element granite sandstone
As 1.5 1
cd 0.2 0.08
F 735 270
?h 20 7
Se 0. 05 0. 05
B 15 35
Cr 4 35
He 0.08 0.03
Sh 0.2 0.05
i} 4.8 0.45

A, BREBEORBEZ TR TV ERE TOT ]
BRI T RO LI BETS L T5, o) HEERO
LB A

TEEAR . ETTOESEOESELEELT, ¥
AFAF L OEBRFCERINCETHL, T
200mg/day, KA 100mg/day % H\ 5, ZHELTo L
AL CHEXINEHETHS.
EFTREBPOEAEREBLRET L. LBRSOEY
BUKERER - KL, RIERBPOETERENS
EMBIVEFLESEL TWEETEOREYIHET S,
IOEFAVTIEERSE (vg/day) EETHEEBII. T
REOHERTHIET S,

(EFRFRB(y )~ P RERE (1 2))
SEBEEOTEPELEOTRRE (L g/ )
/7 {day) X 1000 (1)

BREOTRIZEE LREARNEHERICL O AL,
Ti .Y O32Dbb—H—IZk B 95 SA—tFAAfE
. KA 14Cmg/day (86.4~ 200.4mg/day ), ik
166mg/day (52, 5-~271.9mg/day ) T&H Y, KEMIZH
5T, 95 Nt A AEFETOLIBEARLRE
WEORDIZERTS L, BANEAL WS TEESE
B (KA 100mg/day . Ffif 200mg/day } 1T B LE 2
Ehd,

COLIREEROBEIARBRICL - TRERDLEEL
Liv, FE, B LoTH+REFABVLNTOHDS, &
FLEEARGES TEAZSORERETCHL EEALL
NEH, BEECRIOEHT TIRBEL T, 4
BHEFEPSHMDLIIC, ZOEAEEOPIZE, B
TREHRIIEE Lo EHETEME L, BRSW
TEHLZONBEBRR~BITLELDRELEER T
b
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B BRLALBISEn BRSNS T AR
WR SR BTy, L LEmSiibkEd to
BEEBICETS I (WAL ABRE) OoREICENT
RBEEBORINELZEEL T2 e, tEHLD
HEROBRIEES SO ARE L A THEIDES
RHBENITFFLHEELEVIE NS, BEEE LA
OEHECSCTHRREZIEEL Ty, IhbES
HMOFEMTH B,

FREHEE EM3650LTH, ZhbFrdxL
EEILETH S,

BiEEE (HBRW) : FA A3 TEEE»LD
WIREE 1%BLEELTHE, O£ DREOEBEN
LORIRE 1 BERBTHE L AL L L, BRI
OEITHEVBNEREOE%RERELEZ LNALDT,
BUEEBREERARVENI TR0 HTHRVR
V. ERERIMITERYT S, EEREESEOEE I
TOEEERT AL,

TIROEERINE ; 0. smg/cw’ {(FAAFLOEEE
)

REEM . FHE 2, 800en’, KA 5, 000cn®

HEHAE  EREERVTIHLEHTIBEOE N
AELT. TOBEXRATHEN TS,

FRE (0.6) X {FHuIfE (7/7).
KAAFEOL (2/7)} (2)
BERiCLsHEMEEREOEN
(BRE) = (LEbhEaFRE) x (HREeR)
ILILHERNEBET 258 L. -

(RRRINE) = (LRPSHRE X (RERERE)
X (BEEEE) X (RN} x (BEEE)
(4)

3) BHEL-UL( action level YREDELZF
bhEomOERELOESGHLYRLHIZ, bBET
ARE L TDI offfda 10%RE., b3V RERZEORE
AAOCOBREFRES IR LCOERBICHOIES.
IhEBEORBRELETORMREESSEDL S H,
B DE 1B, Tombhs1EEEnTWH L, %
feF1d% oD RREELEOTIEN DI O+5%
EBRFEATWEIER2EELTLAS,
4) BT AEEEE
EHEERIZL LY XA 7EROXRIL, Table 1 127+
H&REOLETH, ofRel HEERpEIIEE
Lipvy, o8B, £9° voo (EREEElesy 2
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BWEEAEC AEPCEEREIERL2VWEEILR
Lo TH D, FRESRED PCB IZ-HO0TIE. HiEs
LOBRESYE T O 10BELEZ L L, HEHER
B HHEEE L~ L LT 400mg/kg-soil &35 EAH
T B, Ll PCB #EM 28mg/ke-soil Bl ki e, ¥
AAFL DT ERERLETHL 57 5 F—PCB BEN
1000pg-TEQ/g-s0il (TEQ : ¥ A A% L - |D 2,3,17,8-
TeCDD BHEE) THOLHAREMLEB I e, F14 4
XL oOE#ELs VT LT0HE PCB oREELZVTL
TWw3 & LT, BEFELLERALTHWE, FH-BE
BIowTbi@ERTOSHEAR, REMERETL
BB LAV E LTREESE L LTy,

3. ERHEBELSALORETEEROTEE

REECHFHEBOREMLERBL <% U TO X
AEELTWS, ZFL20028 0 BIoH&h- T+
BSRL AR IR D BT E I o\ T (B R)) T
W ShOBEIL oW TIE, TR EELT, #iF
ZEOBERBL~ALERELE (BT, EH{E
reported level EFER) AHHENTWA I &b, HE
EBEOEHEB LAV EREAREIBEITE. FOEB
i ZDEZFLELETRT,

1) HokR

PAEOAGEAREEREL 0.0008mg/L LT LT
B, KEKPLOBAMEEYZG 1 A ESERES 15
PHOHEEEI ALV ABTHEEE S L L
TEHE L~ x 2RATERT S,

0. 00C5mg/L X 2L /day X 1/50kg =

(x mg/kg X 200X 10%g/day X § ££

+x mg/kg X 100 X 10°° kg/day X 64 %) /T04E,750kg (5
ZIC 2L/day 131 BE ALY AGEROEERE, 50kg HEfE
B, 200 X310 %g/day T FHLORBIE ST 1 A% 4y &
EEIRE, 100X 10%g/day ITRKAOBIZEITA 1 HY
Ry LEERRETHY ., AT OFEMoBN. FRior
e RKACEHZ SN THREOBREREXHEL, Zh
FAETOEMTERLE 1 BYA Y LEFRELTRY
TiaA,

ZORXABIE x=0.2 EaAR, B LTREEYE
FE 2L, KROFEFEFOVECICL T 0 4003
5ITHEA T, 9. Omg/keg H EHE LD REBRERELE TS,

EEOERETIIRECHEZE LOBER, HIKEKE
BUEL LTI 0.00img/L BEYTHEX LT, 120
HTH5 1omg/kg #EREL LTS,

2) AR DL

PREOKEAEEREL 0. 0lng/LELT & 2o T 5,
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AR L ERE DR BIE x=184 A B5DT, 150mg kg
FEEBLSALET S,
3)

200 1EMETOAREKELEEOENBEEETHS
0.0img/LEAT2EIZL T, & F 7 A ERIHEID, 150me/ke
EERELLE LTINS,

4) v %

PAEOAGERELEDT 0.0Ing/L BLTROT, & F
T A E BRI, 150ne ke BEIEE LA LD,

5) Ry =2k

DREG KB AEEMEL 0. 05mg/LELT &Aoo TS,
kR E EHEORD BT x=0920 LA2B 0T, 900mg ke
REHBLAET D,

BHETRAG e A0ANKEFHEL, SEMT
OFEHEBELHEANCOBRREXERE L FEEIC
THAEE LT, KA LERBERDTHA,

0.05mg/L % 1L/day X 1/¥ kg =

x mg/kg X 200 107%g/day X 1/W kg (6)
I 1/day (BRI TOAGERERE, WV IXFETH
B, ORI x=260 F B0 T x=250mg/kg & EH
BELTH5,
6) 7»#H

PHAEOAEAEEEL 0.8qg/L LT AT D,
BAGRLEEORMOE x= 14,720 22 b 0T,
10, 000me/kg & BIEE L~ 8T 35,

HERE CHAGEAERENTRETFHORMIGHRD
BERTVLE I &dh, HIRBICETEE AL LRE
EORBEIIRIZAMERLIEEL, R oL®
BED (8) NEEHFORT « #HE L, 4,000ng/ke &
B s LT 5,

7) R

200 2EBETIIFRYEIAEREREIZENT
W oith, DABETORIED D THb 60
g/kg/dey BRI EREBL~ARHEShTWA, DT @
%% HEMLCBETREI YLV ABEEHREESR

((5) 25T L% LELTEEEL UL x 23RO
AL x=4,421 72 BHOT, 4,000mg/kyg FEEBE LA
nET D,

8) T

PAEOAGEAE HHEL 0. 0lng/L BLFRDT, #F
T oL L FERRC, 150mg/kg WEHEE L~ LR D,

9) LTI TLEY

PHREOAGEAEEEL O 0ing/LEAT L 2T 4,
VT AT N TIRFBERIIRO BT FEOBHEEH T3
OFEMBETLZ LT, AERNGOBUEESRRLD 1
HENEREZ TR LOBNEE 1 B Y70 £ETS
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BEEI%E LW LTERE v~ x ERATERT 5.

¢. Cimg/L X 2L/day X 1/50kg =

(x mg/keX200X 10%g/day X 6 4

+x mg/kg X 100 X 107 kg/day X 24 E) /T0F. 50kg (7D
IR BT k=389 LA B OT, 350mg/kg NEHEE L
kD,

ERETES 7 rOaEREEES2EFELERL
THEHERTWAZ L 2EELT, tEMORRE:
IR BT AEH KL COHRE L FEEOCERE
Mz A0ERHLEDELNLG (8) REFBRICIELT
Wk 7 o LT x=50ng/ke B HEEL LTE,

4. —ER R REEIO Y R 7T

HIZHREB TR, ABTEATHWAEESR KIS
BOLHEERATLEIREMNEZLND, ZOiH—
BEAYIC HIS A RERWM LABEOBEENL bz~
EEHERFHRL T D, (FE 10kg OF A 10g & —8F
HHCHEEBYT AESEREL, SHUIERBREELT IO &
EBLEEZHETINSTBEE LA E LTHELT
WAMR, IThbOETERELZRL L TWGAEEEAR
DNTIZ YT TELFEE LTS, e, SEEDH
BIIREWTEL2EEL2EEL TWARLOME, KEKERE
¥ Tl OBEODIIL, T TRESBREABESL T,
Ll THD,

5. X DEMIEY AL FE~

EREOBELSS LT, LROEHARATTL I
WU EloBIT A R EAETTRESMS T
SEFEINTWAEMAE S, En3IIENHAN, BT
WOFEFEII B THEBRROFEMEE 2> T A AELER S
H, SEBHTAETHLEEELLND,
1Y WMEY 7 AnBBhk

TEERGRETIE, FRHEORBLEPERRER
BET2EE, EESen OLEL 2o OETHH- T,
BlEY - 7AatTal kit Ta, I THERD
IET, TEOEERROEEAS L HEDEREELL
T bem EWVIELSBYRLE NI L THE, 442
POWEAITIEREBNDS Ser BEETHHEDRERBE
TALITED - 0 S FERMT— 2 2RI LT Sem 2 T
FLTWS, LALEEOHAAREIETESRREOE
SERASTYEMLUATHE, BX 2. 5om THREE m
CHSTEERSHO LU TETHELLELDLED,
IO EAIEET bon OEHEBEETH, fR IS
FEILRD EHMOEBLERE S BTET S TR
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BhoH, £, FURNFLELEERA LD, &5 b
Fohf HEPRAZRYT ZE4CE, ERCERT A
OITHEE 2om L0 Lo L&A tSF C b ol
Bhh, TOBEFIRRACERERETH HENFORE
L, FIE 2 LTS FORBHEH LY Fo L
KEVWEEZONBZ b, HUEENADITEFL
TBERMEDBLIRE 2m DTOBEGEI0 Lok
FVATEESH D, SF 9RE 2om LT CRELLE L
PRI, MRBERZEZFBE. BOHETHS TR
HERH B,

2) TEEFRORMESE

TREFREBATITVAS, EEORE T Table 1
CRT L3, INEELVICIABHERSHELL
Tnbh, BELEEIRDPCESGRA ENEE» S FoR
Bl Ehshg, HROBEESHERBEOWECLY -
THRERRATMESENLS, 1| NEEAFICLAE
HWBAFEFRELTIEZ IR, THPEEENS &,
ERICEBEERNOBRINAENBRE LT | N
LAHBHECHEETEAO TR VA, EWIRERD
LHDEEALGNRD, ZOBE®TCLYERICERIZE b
RENENATRPEFEZRAETSHELLT, & b
DHEEERFEBELLERFEMRESLATVS, 20
F ¥ PBET {(Physiologically Based Extraction Test}
EFRIN TR, v BT (B, 1B) ofirEEL-
BETHETOESREFHSYE, BHLAESRBOE
PEEBIZE MEATRNShAREROLZESRE
HREHETOIHETHD, ZOFEOEMNY 27
EOSEPHEEE LV, ZoBEFENEDCEM
Thbiihh, BFEOLEESCEEMLEELTE
EOFENER s Bbns, HEShnELBOE
ERESHRLE (FEMEHYE) S YoNE-FELY .
TROBELAAPECESIIL, TOELAYRES
CHEHTOWETCH L ERTVERE, SBEIVER
2V A VF@MET I HITE, B his PRET o
BASE A ERMEIIALLELILAD,

o, HEBREHRETHSE - BRIIR LA EREH
THH, BERELC<AOBREFEBRT IS0, B
Lo TERBICRBECE L OB 2 T DA
b5, KREIZEVWTIT 1980 Fi21 w5 Super Fund
EAET SN, REEEOT, HREEOBIELT-C
., L LI ER28ANLER T Lo biglm
WERWEVSR S —A LML, ORI REERRE
T OMITEY A F~O@EMAE L LT, RBCA (Risk
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Based Corrective Action) & WVWHE 2 KABEHENS
L ool ThIIFEE RO EEYE L A5E,
ZOEELBIIERTARDERAZLEOY 27 2 5FE L,
OV A EHEBEUTILHA DB RV~ EHLBE
EELEIEVILOTHY, 2E-BOEXREAETS
TR Rk P ORBEE LIRS, FOERE
CERGEEOEFEOHYFIZL T, BHLEEREA &
BEF L EDLYAB I EFETIELFTHE,
UAZEHMO LIS RERECTHL YO RERT %
B L5, RBCA TORBHATIIT O ORE S
TARFEE, KFELOBFEL S LEE L, SERRLEMN
BEob, BahicBELEFANEREARSE, 0L
SREZFNREEOBBIZORT Z1E 5 IESL T
ROA, LIRBEROY ASFEFEL LT, ~EA
HEETHHLEEZLS,

8., Bboir

ARXTHRERIROEEERERICE A Y R & FEHICE
S, BREEOREFEII VTR LS, FORES
ERETEAE, B2 A OB CHEBIZERLY
TWI S RHESERRE T CAE RO ER @B T~
BEEEEIYDLIZLOMN, Lo ZLLAEN 2o
TL D, SELBECBVTYL, #FBoX 574 RBLA O
EAFHEANSR T I EELTRAVR, 4
LEASREELTH, VASEROFEORBE R
LT, RBCA ~OBIT L A L—-XII{T2BA T L LbE
ZTWhA,
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Remediation technology of DXNs-contaminated soil
by Mebile-iype thermal soil cleaner (MOTSOC)

Saloshi IWAMOTO, Tsunehira YAMAMOTO, Kozo UEDA and Shozo UMEMURA

Environmental Systems Headguarters, Hitachizosen Corperation

Abstract: We performed the scrap of the old municipal waste incinerator and cleaned up the DXNs-contaminaled
soil digging up from around the incinerator by Mobite-type thermal soil cleaner (MOTSOC).

MOTSOC is the system to remediate DXNs—contaminated soil. In this system, DXNs-contaminated soil
is heated up to 550°C iadirectiy by fuei gas ia nitrogen atmosphere. PCDDs/DFs and Co~PCBs vaporize from the
soil and are dechlorinated continuously inside the kiln. This system has a capacily to treaf confaminaled
soil up to 300 kg/hr depend on i{he moisture of seil.

In this report, we introduce the case that we treated about 50 tons DXNs-contaminated soil, which

concentration is over 3 ng-TEQ/g, by MOTSOC,

1. Jer

FRE S E D A THEBREE MRETEH. B
BN BT 5 T RBRICHT 3 BHONEORE RIS E
NDODH5, BIIV 1452 LB DT, B
MEE WITHUMOER 128 1 B2 T8 14F 2
WERHERE T MRTENTHE, RRAMEFEEN
Thd,

& A F L IR, SPENIERICEnEE
EEHT S0, BREBRILITZEALEETELRN Y,
F. BEBLUERBEENELEI Y. BEMNRE
LEBEFHRBRICMOAONBEHCSLENH D, B
LA S OEHM LM R T TR AICEE T 5 408H
HEH, FRCIMATALRR, FWERLENRET S
foth, BWELCMBERUDZEMFTELN,

ERTOEMI, THLEEREREA. Hiiy)—
A (KB CBWTHIERE IFER LU
HA hTOY 4% EEREE (87 50ton) DES
EOIHFERBIEERLELOTHS, THOEELEN
BE4OD, BEIESAB ST E WM O RIS
HEDNTHRET S,

2. B
SERE 10 ., BB Y ) - ot > & — VB R R D A
BOATEEMUIKR, B0 LIS AEEEHEET

LR ITHEALZH FRE 4 EASICSOTRR
2 DEMERARTL REFEEEY
FRITHE2IA L ASHE
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¥ 4FCEMREENE, BRAERELILT. Th
SOEREEIEBBEIN D LNy FICERS R
mRkETREEH.

RHRL. CREROREE  ¥REBEETX. ¥
BE 14 IR MW AEES ) -2 ¥ — HIEREY 1 &
FLUBE<BHLEMERNESS (FREED) %k
BL. BIEEORSESHRE RO RN
EOTLHEORMEEBEL -, T 15 F£IIEHAT 2 U—
- AFRETERERTERIAFNERS (BFE
B2) *%REBL. fREOFEVEBIUVEELE,. #
BFrEORELEEYICERTELEE L. KfHEs
oAl eziTn, #BELk,

3. PEREPIRERILFRETER
(1) BEBE
S T QIRAED 150ton/24hr DEEMHE R
F—AfEEEE Ui, HREROEN - LA
LEMNEEICHENRES A HEREL T

() LEORHR

BAETEIL. BROREHEOBRA» S THF
HE. HICRRETEOBAN L EEEMNERIN
5, FTBETURREREF LA LBRNERSC
LOHEEFHORE., BEEHOBRTLEET,
BENEOSSEREL R, £ BLERAD
FHASEMEL TERENERL, FRELOGE
AN ARG 39 Y

THEYMETORBERAELLT. SPM (B
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ERNTREE) OEENEFREEBLE. g5
MEEETEMERSIURADICEEL. ¥ 14
FLoHEEHMtEE T IS PMOMRRICLZE
LEB~OREEE- ) 7 TE500 L0,
SPMIZDWTHE M E&ICET.

(3) TEEE
ITEMRD, BT S bOBRER S BELSLY
B, RTHEMORBETH L, FRIEZMNIC
HEEAR, BUARSENHEREL TS EHM
HEHH., THSOERIZ DOV TRESH LSO
FREHOME, REZHEDZHEL, dRER0
FEXRODESEFEL. BRAHEEERLY
TRBBAIE MBI CRETE. BRERMOuENGS
EFALALOEFHHERELE., BETHEOE
WEICfE- T, BFICEAEBOBSE®ET,
FRREOBE
— AR TIE, MREDEREORE
— FBETEN, FLEFTRAEREEIILL—
FEERBT ST, KIDBERTEORES
L7,
S EHORE
REMOBFICSEKER TEAERL.
HEIEAHEr (RED 200 ke/ent iR & ER)
KR DFMICHERE LR, ECARA
EEREL, RREEMBLE, REBETRELE
BERICDWTE, SRaR L kAR HICTUY
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Table 3-1 DXNs-concentration after cleaning
Sample pasition Date DXHs-concentration
(ng-TEQ/p)
Scrubbing dust coliector H16.4.1 0.00068
No.1 electrostatic precipitator H16.5.7 0.08
Mo.2 electiostatic precipitator H16.5.7 0.13
No.} multi cyclone H16.5.7 0,14
No.2 mulii cyclone H16.5.7 0.19
MNo.2 ash conveyor H16.5.19 0.0034
Chimney H16.5,22 0.9
Ash pit H16.5.24 0.046
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Reference:
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halogerieriea Dibenzo-p~dioxine und Dibeszefurane,
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Study of Thermal
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Akio Hirotsune and Shozo Umemura :
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Before-treatment After-ircatment Dechlorinaled rate
Lot NO. Term Number
(pe-TEQ/g) {pe-TEQ/g} (%)

1 4/17-4/22 3,500 67 98.0 15

2 4/23-4/30 4,700 28 99.4 21

3 5/6-5/13 3,900 19 99.5 21

4 5/14-5/24 3,400 43 28.7 24
Weighted ave. 28 day 3,500 37 99.1 Totai 81

TFable 42 DXNs concenirations in flue gases at the outlet

Sampling date

DXNs-concentration

4422

0.38 (pg-TEQ/m")

3/14

0.048 {pe-TEQ/m®)
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Development of Transition-Metal-Catalyzed Carbon-Carbon Bond Cleavage for
Chemical Recycling of Polymers

Hiroki TERAL, Hikaru TAKAYA, Takeshi NAOTA
Department of Chemistry, Graduate School of Engineering Science, Osaka University

The selective catalytic cleavage of C-C single bond by fransition metals under homogeneous conditions has received much
interest in resent years, because this type of C-C bond cleavage could provide environmentally friendly processes for recycling
polymer to the corresponding monomer. Transition metal-mediated §-carbon climination has been well recognized as an
impostant mechanism for chain scission of polymer and has potent ability 1o cleave unstrained inactive C-C single bonds, We
have been studied catalytic C(sp"»-Clsp”) buad cleavage of nos-strained nitriles and ketones vig B-carbon elimination using
iridium hydride complexes. Selective and catalytic C-C bond cleavage of peatanedinitriles and S-oxohexanenitriles can be
performed in the presence of iridium hydride complex IrHs(PPry); (1). The key steps of this reaction are ¢-C-H activation of
cyano or carbonyk group and following [-carbon elimination.
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Fig 1. Recycling waste polymer in 2003.

Fig 2. Tha types and amounts of pclymer waste in 2003,
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Table 1. C-C Bond cleavage reactions catalyzed
by IrHs(P'Pry)y (1).2

entry substrate product  yield, %?
Ph
Ph
T 40
CN CN CN
Ph
» Ph PhPh g5
CN CN CN
Ph Ph
3 82
CN CN ON
Ph
Ph
4 g 32

CN COMe CN

Ph
Ph._Ph
Ph Y 50

0

CN COMe CN

Ph
Ph Ph._Ph
s Y Y YT e
CN COMe CN

A mixture of nitrile (1.0 mmol) and 1 (0.1 mmol)
in toluene (0.5 mL) was stirred at 150 °C for 12 h
under argon atomosphere, “Determined by 'H NMR
using §,2-dichloroethane as an internal standard.
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Energy Recovery Technology from Biomas

Akira SAITO

Recently, global environmental problems are frequently discussed. Ameng these problems, biomass treatment

problem is one of the most important issue. Especially, the ireatment of organic waste biomass with high

moisture content like sewage sludge, kitchen waste must be forcused, we think . Then we introduce our

recent research & developmet in this field.
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Development of highly efficient hydrogen-methane fermentation process using organic wastes
Hisatomo FUKUI, Yoshiyuki UENQ, Naocaki KATAOKA,
Nobuko OSHITA, Shigeki SAWAYAMA, Nagao YOKOTA

A New Energy and Industrial Technology Development Organization (NEDO) project
entitled  “Highly efficient bioenergy conversion project: Development of highly efficient
hydrogen-methane fermentation process using organic wastes” has been launched. The primary
objective of this project is to establish a novel two-stage fermentation system by combining
solubilization/hydrogen fermentation process and methane fermentation process for an overall
efficiency greater than the currently available treatment systems for organic wastes. In the fiscal
years of 2001-2003, bench-scale R&D works on the hydrogen-methane fermentation were carried
out in conjunction with the microflora enrichment and the community analyses by molecular
biological approaches. Enrichment strategies for efficient thermophilic solubilization/hydrogen
&mwmmmnmkmﬂmawmeﬁmewmmwdIhwdonmweﬁmmmmmMswdm&ameNMtwﬂe
plant of hydrogen-methane fermentation process was designed and constructed at Advanced
Industrial Science and Technology (AIST) Tsukuba West Facility in Japan. It is planned to operate
this plant with the combination of food leftovers and wasted paper, and food wastes in the fiscal
years of 2004-2005 for collection and evaluation of engineering data,
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Flow diagram of organic waste digestion

BT -

| B
“”“m

« SHAREE(60%}

wen ucn l:}l it ]| oy 1 ‘ % i

e MABRES)

«BaE ~ SHREE(20%)

| EARIN A EIRER55% I
(1 39H4E)
Fig.2 Comparison of this project with the conventional
method

103



34, WML AERBHEOHR

B OTHEN - BEROBRCEWT, SHETY
3, B POy —VYoRBERAICL - T7o b
BELIT, HTHRKEE LTRMCEB 3 s 0tk
FHEBTHE, ALY B8 5O Clostridium
BOMEOGHIE, Fro- A2 R8BLT, 5, BB
RERELLBRCKEZERT 2 HOHEENY,

oI — 2 1 mol A SEREE 2mol & R BT B T RMLER
BRizBwTit, 8%, AKEDT damol Bk ha bk
b,

CaH1:06+ 2H,0 — 2CH,COOH + 2C0, + 4H;,

L L, EEICE, Clostridiom BT BWTLEER
LR ATER, TAME, LA, Iy AR EPYAERTS
fo8, MY ERBEAENE dmel L DAL RE, ThE
T, EEAKEFAVAERERCOTHEL  KFERBIC
BT, 2.2~2 6mol/mol-hexose DRKFEOMILATHE S
T PO hEBHSTEASS, KERBIELEL
EEELTE, RRIEYEREOESWLONGHEEEL
Bhd, BESILE, EREXFCHEINIBHAD
RN R, MITALBME L Y oY o — X REREY
EThas,

FRFERE TR, TEL AFZRBERORRE LT
I T RS OBRREORE Ty, AENBEOE
BiE A, RBENELHEEIL ISR L TREREE
WELLTwa,

32 A ¥ RBORMEL

KRE A BERBIBTAAY CRBESOERT
B, BIBROBEEL  RERBE SO CHER L H B
RTRA-WHPEEE LD, Ay ERBERIEG, 8B
WEEDVECI EFRHLRTEY, SRS, SRAET
ol RN BT A ko EBEILERSEE
RERERL, ThE T, HEYoOSEELLEFRI OV
T, BALBEF S TETEY, UASBR, A7
7 v, BREERNE SOFESRB I TE 2, UASE
{Upflow anaerobic sludge blanket) T, 7' BB AL, T
IREE R BN AR LTHS DA, #
BWE (SS) v 4 (EUEAE, E{bAREETHY
HIHBELVEEZIERTWD P, 3/, A7
HiZ2wTh, B SS BEREAMIECE, 2L~
BEAMFTEOSTHELEL, HThELTVEY
EEZONTWSE Y, —F, BRERAF BB,
EES s yEe gt ERTLIET, Ay V5
BEFYSERCERL ARG S R LTY,
BENEETEVHRYSRETRET L LRES
Tz 99y
FFEFEETE, T FEYENTFEERAVWALY T2 4

104

FROE BRI Y, BELFHRRICE T BEHL
oy SRERLY, BEERAI VT ¥ R
B, BT, HBEEARERLETOA Y VR
BENTFEHTAI LT Ty FREKNORBLERA
(Figd ; BEHAEBATER), NHRERUEEEERA Y
> 55EEAE (Internal Recirculation Packed-bed Reactor; IRPR)
DREFT -7,

1.23e-0t
1.17e-01
. ia-01

Fig.3  Simulated patterns of liquid velocity vectors in IRPR

33 b—# N AT AENEER
rkoBEFSCELOEEHRRESRY L 22
RE- XSV BBEBI—F L VAFATT Y MUT,
P-F v AT A RUMERETRSWERR (BF,
B o CIMEEFRRHE L, FRI6ETHMS
KAFEBREERL T D, REFERTIE, EREENT
v, BREREBETCOBELT I L0 Y, EREEC
MTARI 27Ty S-Sy rRB T L0, &
BRCEMMECEORSFM+ I LML LTy
%,

F—=F R AT AABEEZY Photo 1 12, BB 70—
# Figd KA T,

Photo | Total system facitity

BEERTSE



KEH AR
tml

ﬁ& £ TR 50k g/ d
A 3-Ske/d
=B ’_P_, B

251

BB
501./d

A AR

HRB

REFA
nieE

Fausl—
nyp-wys TR

1m3 e K EEREE
m B R B 0ke/d

KBEH AR ~

R K

i00L/d

m3
> (f gl
A3

o Bt -k RER B2
e, RAEEM 0.2m3
0.5m3 tmd

AR EREEHN 4
3.3m3
AR AN ~
1\ 185 e R
Ima
v .
>N monss
AR EREEE2
0.4m3

Fig.4 Flow diagram of Total system

BHE LT, ERFAEE,OEHINLEN, ERH
EBEFOHHANL YA by VT A, BIUAS
THPLBERShARETF N BEEEL YORTRE
EMERW, ETAREEITALDWTE, F3 22980
By ¥ —F 7L A HBHATREYIT > T b,
IHEDEE AT VAR Table 2 IR, R, FiEE
BTN, TonZeRBREeNTIEd  KELEHE
B RBIUHIBO IRPR ¥ EC"HOBERKA ¥ /5
BT, BAeLEBNETOERYT > Twd,

HRLERETAEAF P HAE, FAFNLAENA
KN FBEUAT Y HARLTIIEE SR, J05hA
F AT ABFAEIToTwE, KEFAILAS ¥
HALRELT, FAZ VI ToHBREF > Tw
B,

Table 2 Waste siurry composition
A &{% ELE
+HE T BEZE
pH[—] 3.96 5.11
FREFREWImen 86,300 48,700
5880 2 [me/1] 80,500 41,700
SS[mg/l} 57,100 3,100
VSS(mg/l} 55,000 3,000
T-CODer[mg/] 116,000 51,200
D-CODer[mg/] 45,600 46,500
VEAIme/l} (BEERIRE) 4,600 1,100
T-N{mp/1] 2,900 1,100
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