#HRIEV Y 21— 3 VER
20044EfE - Vol.1-No.1

1

KOBELCO ECO-SOLUTIONS
ENGINEERING REPORTS
H x CONTENTS
1 <EBE=>
HHEEY U 21— 3 VERORITICH o T
2 Lt DAKALIERL T KOBELCO ECO-SOLUTIONS' s
Technical Innovation of Wastewater Treatment
Q  MHOE BRI KOBELCO ECO-SOLUTIONS's
Technology for Sludge Treatment
22  LrtopEEyIRR i KOBELCO ECO-SOLUTIONS's Waste Treatment Systems
28 PCB, 4144+, BEED Decontamination and Detoxification Technologies for
POPs (XBUHBEZERIEY) B ikl Persistent Organic Pollutants
39 BHERNKERERE?EEEB [KONTIRAD] Treatment of High Turbidity Raw Water with
ZH BV B ERKDIE Continuous Horizontal-Flow Sand Filter, KONTIRAD
— EERREN TDEEHREH —
A3 FEITEREKERE [A/WEATJOvT] @ Basic Performance of A/W Underdrain Blocks
B4R
49 EBREStHEERAARE Food Waste Treatment System "PAMEDIS'",
BREZEYINIED X5 1\ [PAMEDIS] Combined with Sludge Reducing Technology
55 X b—hHFEHREE TS ATRARIMAD Actual Operation Data of Shimonoseki MSW
EREHGGER (TEMREREILTIS) Incineration Plant with Plasma Ash Melting Sytem
62 bEZIL—TJ7JOEX VinyLoop® Process
66 FHULEERR@IFISR [PPG) PPG—Pfaudler Pharma Glass
70 =2EBPHRIAILIRSAT Total Discharge-Type Filter Dryer
77 USASAZVIRRINER "NON-CONTACT SEAL" for Glasslined Reactors

81

[/>3aVE 0 hy—)U]

R - BATiENT




A
)3
\)‘ﬁﬂl
il
Vv

FHIIRIEY U 21— 3 U EBOSTICH > T

MRA S IEBRE Y ) 2 — 2 3 »
U B - H OF =

Yasuaki Hirata

BRIEBOMAL EEN 2214, B4H1320034E 0100 1 H, M E&mMMERE Y )2 —va v &
LT, #i7ce—h2iABLE L7,

B Y ) 2 — 3 3 YIE, TARESE EEH S ABEHAR 2 i LT L REEY LI TS L D
KDDL ME ST OB Y Y A AR &, KLFR A L & LR E X — ) — & UCEHIE 2
TEIME NN Ty 7 BRELREL, BREEREEY ) 2 —2a VL LTGREAELF L7,

[HERIRIEALA SR | 2460, [HIRREEOBE | 2 [ERT SO ]| 2 EOBREME~O
PO ALY, NFIHEOT - & o TWwa 4, BREMMEL I A ZRITBWTIL, EROEM - HED
B D R R L E S 72IBEE - B CTORRADSRO SN TWwE T, BARMIZIE, PRI, RBEIC
I BRNERMOMIRERL L, HILVWEBEANDZ—ZAPFET > TWwDL I LIz, WMEFEICBW
THBEEMLIE 2 S B - =7 ) TV A 7 WVfe~DBh X, Fr L Wil LT, PCBEEE LI,
HHVIE, TAER, BREEY, RESAROLI EANAL FA0FEHLZ Y, AREEAT S
FROFEBIMT T, k4 HERE, BMiEo»koon T3,

CDXIBBADLENT, YFHIFBEEEY ) a—Y 3 %L LT, INTTHL, FAE
NE: o TEZZMED BRI L 7 7Ny R &4, L, BEFEWILEL, )3 A 7 V7% & OB
HMEDAAGER T TATA =V TR E&M T 0 ARG S T, SOOIV = — X128
ZALTWw Ze%, HELLTBVET,

BEFIIBIPNE LTI, dO5WILHEEFHICBNT, BEAEMERIM LN TWEL0NT, &
BICHAT LT ST, (8] 282 TN EBVES, YL, BEKD [HE] 2—>20
EORFPL TV e al L, HELREON—FORMBIZIEES T, P NV%V)a—Tark
BERICIRETEX 2 X912, BhekiiTtIvnh 4,

LD, BEmOMERIEICBW T, BEM L [FRE] 2305 L, STEOHAMBSE) % R L
TIVRFEIFEZIMET L2 LY, i ThHhrEEZTBY T, BEMICITHELTHEHITA 2
LEBREBERICLT, MERART—~DEHNEAE—FT v FICHHAZITOT, 4B ELEHROT
HOR - THEREE BEVWEL T,

Aol [HREREEV ) 2 — 23 YHEEHR] ZAIFIT AI12H 72D, BRIOMERET — <IN <,
LHOBGHNL, I THMIET AZEHEOMELBRL TBY T3, LR LALSHD
B L ABOER LY TR L Tl —BICRUEEVICHF LT T,

Vol. 1 No. 1 (2004.8) MBSV ) 22— a3 R



W OKLIBR T

KOBELCO ECO-SOLUTIONS’s
Technical Innovation of Wastewater Treatment
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With tightening regulations for effluent quality, more efficient wastewater treatment technologies have been
required. Three-step-feed biological nitrogen removal process operated by KOBELCO ECO-SOLUTIONS
proved in achieving the stringent target discharge quatity for sewage plants; COD, T-N, and T-P respectively
helow 11, 7.0 and 0.6 (mg/L}. Our original nitrite-type nitrification process could recover 90 % of nitrite as
nitrites in the pilot scale test. The process may reduce runniag cost by 38 %. As for phosphorous, 50 % recov-
ery of influent T-P was achieved with calcium coaguiation of dissolved phosphorous by heating excess sludge.
n the comparison of submerged membrane and flat case-type membrane, the latter 1s more economical for

filration of activated sludge with low permeability.
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KOBELCO ECO-SOLUTIONS’s
Technology for Sludge Treatment
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Reduction and recycie of the organic waste with high moisiure content is the main theme in these days when
conservation of global environment and depletion of resources are public concern. Present R&D activities
includes 13 S-TE™ process for agriculture wastewater and meat processing wastewater, 2) RESER™ systam for
studge treatment with hydrolysis for energy and 3) methane fermentation system for reduction and recycle of
resources.  This paper introduces those applications and test dasa, including quantification methods for
microbes.
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KOBELCO ECO-SOLUTIONS's Waste Treatment Systems
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Ash melting technology has been introduced into municipal solid waste freatment systems to overcome the
new regulations on dioxins and the growing shortage of landfill site since 1990 s in Japan. Fluidized-bed
gasification and swirl-flow melting, grate incineration and plasma ash melting, which enable recycling and
reduction in final disposal, have been added 1o our waste lrcatment systems one afier another during the
tast decade. Commercial plants have heen operated for years, achieving dioxins contents less than 0.01
ng-TEQ/m’s and 1 gz g/MSW-1.
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POPs (REMEEZERILEY) #LEK

Decontamination and Detoxification Technologies
for Persistent Organic Pollutants

-

Hiki AR
7 AEMBARRHA 7O LA R
nmoo# B X
Takao Kawai
(T2t - # D)

LHTRIEBNaGT B E b b W-PCBOLZESE: (SPE:) %13 Lo & LTPCBSB & U'PCBIHH:
BXBBRONBERBEROAL LY, PCB, ¥4+ XV VH, BRIMEENE VDWW BPOPs (Persistent
Organic Pollutants: A ARG RWE) HRIESC I 7)) — M2 CORBERMUBEN, T
b HSEDEE, SED-soild:, RH-SPEZRRLTE A, TNODHEORERIZ, HBEE, FRMK,
BEIREAMNE, BTREEYRE, REOSHEYETH S, KM|TIISPEEEKRL § 5POPsTHLRY
SVEEAR I oW CEBRBRER 2 2 TRMT %,

Kobelco Bco-solutions has been developing various technologies for decontamination and detoxification,
namely SP process, SED process, SED-soil process, and RH-SP process, of Persistent Organic Pollutants

(so-called POPs such as PCBs, dioxins, and Agricultural organic halogenide chemicals). The fundamental
concept of these processes are; high reliability, incomplexity, low environmental load bearing, low secondary
contaminants production and high performance. This paper reviews these processes according to the original

experimental results we have carried out.

Key Words
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PCB
¥4 &% v v
) 3 *
3 & 1t
¥ AN E

POPs L (IR AR5 WE (Persisitent Organic
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ItENho0H b, PCBEBRWTHAETHREL TV
ZriENT, EEMBICER LG L -
ATy ZIZOWTII SN, SRS ORI L
EFNMAME SO A% FNEFRORILICHbET
MY CTHLEFD D,
MBHEOREAL LT, (1) BEICLEBTES
Tk, (2) BEISEETRZVE, (3) WEEE
FERISEL, POEANDKFECENZ L, (4)
WhdsVviIEAERECRETELZ L, (5) M
BIZLdh)FROWMAL W E, (6) 2K
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LW EREOME BB ICHEEOR Sz ERS
bo ZREFYOREIIN) F TRV, T2, 4
BIZE DL )BEYORESR, FEOWKIZOWVT
ISR B RO SRR D KB S5 % 27,
BB D 5N L LEEV R EORBEWHREN D 5,
INSDREEFE/EITURIITAED R b HEKL
%A

L TI31997 4 X 1) POPsiEEA LA EEAM OB S
ICEGL A, LZ0BEER LD LT M4 ORER
BMENE SO R R L TELDN, KBTIk
N OEMIZOVTHEMNT 5,

1. £ENan#ds (SP) &

SPiEIX, PCB, #1414 F L VEHEFD L DOILFAL
BHEO—2E LTHA F Ty 702 R ENTH
D, IH34&T (RET, E4&%, BEE) OFmE

iz - BN Tchr e L bIHBEY I FT v
EIELRABEERO—2 & LTED b FEY T
Hb

K, 702 70-2F1IKRTEIE, &
BNap Btk & K FEM SR EFHL, RDEEI T
CBWTHHBEPCBBI UV A+ U EEE
ALTTEETH D, KOBE L Y LEVWBEETYAIVEF
LA RMENTRETH S, LA > T, PCBOESR
PIREIELBER LI LNTE, ESAS0RIE
Bzl AEER LW L, XV AEBREDND
T KAFNOPCBEFE EMEOUBE DL L2
E, BReMHIZERTBY, BREL-UHEHERLYET
GLOBERHHVY, KEFEFERYIZL LD
PCBALEESERE D%V I F ¥ Powertechtt DT % H &
KB L7-BMTH 5, Powertechft Tid15%FE12h
722 T1 5000 m*LA L DOPCBYE Jeiih % M H i TALE
L-E@EZE, BAELRBMEL TRLEFBI 2
bTBY, BEWBOE SHIUFEIMET 5,

REIZ L D0BEAMOLEILS S %L, BIERY
(BEAEK) 3L AEERLZVDT, HBEmeR
BiE LCOBEFIHPTETH S, BLTICERT
HIREE, BIBEEERREET, 2002468 A
511HICB T b7z AR G0 1L T35 1
Bl HPCBIERBEEY HAMBICRA SN, H214
kgDPCB% JLE L 7,

ARPEII IR 5 EEAH S BERL BITMBAE R £
EOMEDLRIZLY, HERYOWIRICEL 0ES
U ADHFELRLFEWMRTH 5,

COFERARLERY EORASWIZIIEMELE L
TKGREW Do DFMPLEE kb, ATLEL

VAL 7NV
4
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X
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LTonitse LT, ARt s s/ —n
KRGS RS CARBEIC L M L &l
EEVHBHBIAVTHES DL, BAVES
THbHIEHEN,
1. 1 SP&IC& 3PCBAMLIBESY
SIERBRICHEA L - BB EOWNE L BN I
21287, FNEFRONHEEOKEIZH650L, L
HRE) & L CIHMEEEPCBDE A T500 Lbatch T
bolNFa v T Fy A4 XICEBEENLT, PCB
REBITIC BB e 2 W B AL IR M & L CRRET L
7bDT, EREEELIZIZFALHEETH S,
FERIZH bW oREHE, ARHORBEBENS
YA EIREFEAORIREPCB L 5 Y AMTH 5,
CNODEBELELRECLSCTHEL, BEE
BRATRAE L TRERELEBI ko7
FHHRA T Y AMOPCBEEIL10 mgkgTH %,
BRERBHICEEEF T YA (25kVA) FTHED b
J v A{HTPCBELEI236.2 % TH B, RIDEHIZH
Lt 7 ¥ AMICEBNatgi T 2 7 BB S B 720
DT, ERFBICTHABL-LDO2EHL, £BNa
REA0 wt%, €BNaDRAMZELIO xm, FRNE
2~3umTh5,
1. 1. 2 EBER
PCBREBEUZOKE, WTIOBHAE D REN
IZIZPCBRRE IR BE20 p g/kg AT & 2 o725 10 ppmiR
BOBEICIE105#IC1320 p gkgPh T L o7z, 1
% TIX4053#, 10 % Tid 3 BrRI£1220 0 g/kgl T
throlze 143 F T HIZ10 ppmdB & UF100 ppm
DR RE TILEETRME (0.005 ng-TEQ/g) L
T, FRERETIZ1 %R T200 nge (5.8 ngTEQR),

10 %# B T690 ng/g (33 ng-TEQ/g) T o 7z7F,
MBEHIZVT RO EETRIME (0.005ng-TEQ/g) LL
TTHot,

275+ —PCBid10 ppmB X F100 ppmLEE T
8.4 ng/g (0.99 pg-TEQ/g) B & UF5.3 ng/g (0.70
pe-TEQ/g), 1%BLU10 %RETl6ng/g (2.5 B
L U2.3pg-TEQ/g) THolzo EFEIF I T x /) —
ViEWFnbEETHRME (5nglg) T TH o7,
BHERSIER L VERICGEIEE B ho 18R,
BRI ORBIIETNIBICT ARETOEES
EEOHAE, WTFhoBA&bREHEANTIZIR
100%THH, Lard, BRIOERIERERD
BRECTHET S EHHITITELICPCBOERIT
NaClé LCHE S -t Z2 bz,

1. 1. 3 BEANOZRHNEEZDORIER

S A B K 5 #E O PCBIZGC-ECDIZ & A 3 Hr D
ERERHB &SN dolz, 2755 —PCB (33" 44°,
33 44’ 5, 33’ 44’ 55’) $0.01ng/g (BRHERR)
DTFTHot,

ke LTORBELEEIIESRE 2BV THERY
CELTHEAL T2 WIEH (BOD, COD, n-Hex-
anefliti &) PHBHDOT, EYPUBEIZLIYIhEHE
MY OSBRB X UHEEY B 2\, KEREHELZ
&7z 2 CTRIMIBEKTE 5 X 9 I2AEWREIC
LA2MEEBI ol ERETTV PLVHEHE
NSO RIBERBE % b bW T, RICERK
DHBEBEY B o72, FOMER, BODIIMEEIC
AL, KEHEHEILEOEEMI60 ppmlh T %3E
B L72s CODIZDWT b FKBUIR T BE % BB FHEC
H5100 ppmA T2 ZEH L, n-Hexanefi i &E b 3
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F 1 BHCHHTHERS UK
No. TH H BHC ALPRH ALEEHEIR K }Jkﬁ;‘zc W)F%Lmﬁ
Ak 420.61 g 7.4 kg 23.6L 39.56 L
BHC i 98.22 % <0.04 mg/kg <0.004 mg/L 0.0712 mg/m~
1 BHC # (mg) 410930 <03 <0.08 0.003
BHC #14 (%) 100 <7X10°° <2x107° 7X1077
BHC 43 f#35 (%) — >99.9999
Ak 420.85 g 8.8 kg 236L 37.93L
BHC i 98.22 wt% <0.04 mg/kg <0.004 mg/L <0.002 mg/m’~
2 BHC & (mg) 410930 <04 <0.08 <8x107°
BHC #I4 (%) 100 <0.0001 <2x107° <2x10°%
BHC 433 (%) — >99.9998
R 2 WEESNHRB LORKL
No.| IH H BHC LB 7y ALK o
EREa) 42061 g 74kg 236 L O RFERF 60 o ChRIEF e B Z - 72,
e BRMHROCORMERT 2/ TR
R HR — mg/kg mg P - e Y T :

U e — <0.1 mg/kg | 12600 mg/L HRERTIIRT , U OFREBHCIRE L, &
Sy 309 | <0008 297 TR Nas B % AR A 30 47 T i TIRME (0.04
HREE (%) 100 <0.003 96.1 . e R
HEE 42085 ¢ 8.8 kg B34L mg/kg) Aiili & 7o 7z WLEEN B X OLEHEK D S
;g’; Dot — e IXBHCIZ M S o 720 ZBHCH L

BT — 1 mg/kg 10 mg N < .

2 il — <0.1 mg/kg | 13200 mg/L 99.9998 %Ll LTH o7z,
el M conl 309 EHEHTHRE RS L ONZ R 2 1KY o BHCIZG
A (% 100 0.003 100 A e

= FN7HFERD96.1~100 % ASMARIETE & L s
mg/LLL N %35 L 72, PEARHIZ IR S N7z, AR SR ISP s X OV

VESEBRIEAN OPCBIE L RFAM 12 DV T, SUSH
DIEFWE 7 AV —BpFTLTBY, FADPET N
ET BT TIIBITLFERETT 2 MBI L0
IZBWTHIEERERGAP~O M b &M (50
ng/m’x) LT LTWw5b,

AMEZ & > TPCBORILEL 2 5 2 7% o 72 f2, 14
IR A 35 Z 70 o 7o FHEIM O BSNGFERE OFE R,
WINOIAH b FTIHE T T/ LT b,

1. 2 SPIAIC & BBHCE 25 MIRG°

HARIZIZZmoMHEESE (BHCAR L) 751,
O EDOMELPEZHETH 5,

FREABROKER, BHCLEREE 3 ~10 %122\,
SLERI O TR BHCIE B 13 2 & FRRE (0.04mg/ke)
KiliTdh o7z BHCO/fEZ1399.999 %Ll & 7%
5725 10 % % Mz % i TIEBHCKH Kk 3E 25k Ab
IKRFER L 2o 72,

JLPRIH O GC/MS 78 P AT e TUZ LB 2> 5 13
NyErpkihan, YraundFy i sng
Molze 2O EMLBHCIIBEZLI ANy ¥ ¥
o2 bN5,

FEABE R AR F 2, 30 LRBRZEE 12 & 5 955
RERA BT % 572, BHCALEEEE X5 % (BHCH K
HFE420 g, pALKFETI8ke) & L, RULHEGO TC,

Pk S EN LG o7z, BASIETE L THIG
W 7)o 7ricksrlEZOND,

AT I VEGIORBE, WHPEKIZ0.0027
pg-TEQ/L & 7 ) BBz JLiEfE (1 pg-TEQ/LLLTF) %
72 U7zo HEA AL 2 W TETH P ET0.012
ng-TEQ/m’, &M #£0.0020 ng-TEQ/m’x& 72 1),
WS PEHFEMERE (0.1 ng-TEQ/m’~AHi) % {ifi 72
L7

TEEBRBE KA OSSR, BHCIEAHH (<0.002
mg/m’) THV, ¥4+ FL H120.10 pg-TEQ/m’
THREERMEM RGN (<0.6 pg-TEQ/Mm®) THh -7,

2. AEMmES#E (SED) &

PCBICIHHEN/-EBIFE NI v ARy T L
DEEBMIRFAR 12 oW T, 1998 4 8 H TG
B C0.1 4 g/100 em®, M FRIGABRE:T0.01
mgkgll T &\ ) MUBLEE DSBS TR S Nz
COMEIZEREE L TI00 b LW DT
HY, PRSI LEE o572,

CHUCHIBT BElT L LT, KFEICL D EiRTE
T A ITECTHEMER TP CEIRS T 5 Y 25
FENTVDLY, Wb ERZ & DRV, BEK
LBNDYLHO S 7 & % &) THLE b LB K 2SH D
LT\, £2T, HEER TR
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@ 3 SEDEOME 7 T—

Bl LT, SPH:& 75 ¥ A Aprochimit TR X h 7z

PCBIG S 2k it & b & (Wit 45 (SED

BY) #ER L. AEMIBBOBREREEBS

Zolotk, BEICL o THIE EN/PCBZSPH:IC &

o> THRMET 570t A ThH 5D,

LA REZRBABHLEZ T, Bk
BIZBRBAM O B> 5 RIEKRRBHANOETHEL
MY, BPEEHESPE:ICTPCB% MREEILT 2 hRE
L7ze

MBYAFLD70—%F3IIRY, 27Uy
RPN U AL EDOHELRYIBARICTHEEIR TV
PCB3 % \WIZPCBEH:l % MM EB IR & & 97 I2IRILD
EBIR). D%, BENRERBD LD, K
MBS, FRFRLECE D CTEYS 2 4
XiHH L, EREIEERNOGEEBI 2. &
BERIOBREBREBIRVEBRET &b, KR
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IZFRE LA L PCB % TSNS L CTHEE 552
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vy, EREEANISPE I CTESE(LT B,

ARp:131999 £ IRBEEL OBHRANTMEESD
B % %2V, [PCBALEEHR A F 7'y & (B
ICREINTn5S,

AHEMIIRESEHEAR Y B T = = VEE
PWALEBREORILE TEBMICERHE SN, FR1THE
BIRHFBTETH S,

AKTI7otA0ERIIROLEBYTH A,

O FHHARLEDS X UREBENINS R 7 A ZRA
L, PCBORRRRMZ EIZL 5 ZKFEL¥% %
BLIEETH S,

@ GBHEBIEETEERT A0, BEFAER
HIORSE RS2\,

@ FA XY MR EOFERERMOREIR,
IR R OGP ICER TR LB & LT,

n-ANFY Y, Tha—, RAGKEHZ EoRibK

FREH L ABERRBAISEBITONG, BERE

VR TVWHREE LT, BERE{LE

WE L LTHRESN, REFOMHITREN LR

TR WY LT BAERICLAA T, RILK

ERBHZRA L,

2.1 ReEME

R IERNICKREER L O CICEET O

Bz L, OBBROV AN EHE, OREWESHE,

OEBRWER, OXKFHB X UBAxTR, O

BORENE, OBRENELREONEEZHEL TS,
EXCERLZEZONLZNHETE TOERBI

R, HFIRBOBMEY OBE)HICE T 5RHEEIC
S BTREREZIET 5720, RO XD LEHRL

BB L7,

O HIREIL, SR LER S ERBEIZE %3t
BEL, ThEHMLTBIRI),

@ HHRED B L UG BRI RE 2 RR ) Tk
o A I

@ HEHOBRBMIZ, EEMREBIhoBIIB
h)o PEFRIERRMEE B 2oz, F
ANBERT 50

@ BB IUSHEE, %H - EEREEERIC
RET S

2. 2 EIIHE
RBRITIIEBOPCBHER T Y A 12 a7
Y2 d b,
ROICEREATEICHHEL, Bés, PF RO
T, AT ATO—REEEENEFNBI R o7,
—REERT %, 37 % BRI T20 ~25 cmX
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132 ~ 5 emMAARELIZHOE & SR BUSIRRT B L 72,

T=Tns
ol

B L OVERSBUIRACY BT,

AR 2 MBI ORI 2

AL, iz B

A S=vd

AR D & O, 2> 7 a7 R Gk 1

VAL, TV

(3 F N2 IERAHRELE T

N T eBIlholz,
2. 2.1 AEER

% 3 IZSEDEIC X A PCBYH 4.

ERT
BRI
T & 72,

RGN, B X U

S

TS 2% D WLHER s
— R PEET0.05 1 g/100 cm®BLF £ T
I—REEIZL-oTBL#F

0.1,g/100 cm®3B £ 170.01 mg/kglZF3E L 7228,
itz fld:0

&

TRGEEE B kv, AEfEE

MEFEIERTRETH LI L AR LT I T oo

7 (735 I,
D, FEHEEEHFEIC

—a’tb‘ LU

RYEFOPFHIZ X
EWTED I L &R L7,

P £121382.4 mg/kgk, €L T
0.001 mg/kgPh FITART L7z,

Hifkk 7 4V AL VEEHT440 g/kgi M TH o 7205,
O BRI X 205, 0.0005 mg/L
ML T 2R, RKEMEETL L7

TRERERIE, KRBT —REEH TH60 ~72
M, TRVEETH 2 ~18 HRETH 72, LD
L7235, R IIPCBI AR, #iRs o=,
EIRB L OV B OMH &5 1 KGFET 5, L2ws
> T, B REDOER X OGEIEREZ3®IRYT 5
ZLICXY, RS OERSTRETH b,
—REHFHEDTATF L UVHEBI ST F —
PCB MG A 5, WMHEDTEEFIZL > TRI L, &
WHBZRT DD, ¥4 43PV HEBLaT
ZF —PCBIEARPER 12 X o TEIRMWITHEE Lz
&, L2BPCBYH TNOWEANDEEH AL %2 \n»
ZEDHERRTE T,
WEE=%1) V7 ORER, EBPCBYH o L bEn

KRB 211X

TV I EIRTEEAI27] gkgf M TH o 72AY, —K L IHRGEMREAR-ATH 57205 F 1525
& 3 SEDEHEMEROTI LD
(A) Bgekis
i e R ﬁﬁf% B ekl i

s 782 (mg/100 cm?) 72 0.05 ( 1 g/100 cm?)
TR AR 414 (mg/100 cm?) 60 0.007 ( 1« g/100 cm2)

S
S 13.8 (g/kg) 60 0.003 (mg/kg)
R 5.4 (mg/LIiR) 17.4 0.00044 (mg/LHi)
s 1.19 (/100 cm?) 72 0.04 (12 g/100 cm?)

AN |
T35 271 (g/kg) 60 <0.001 (mg/kg)
e 1 400 ( 2 g/100 cm?) 1.7 0.081 ( 2 g/100 cm?)

S AP T35 270 (g/kg) 7.7 <0.001 (mg/kg)
K 440 (g/kg) 7.7 <0.0005 (mg/LAFiE)

A RIGRUERE 0.1 (1 2/100 cm?), #BFFFRIGAERTE0.01 (mg/kg)

s 3R 20,003 (mg/L I

*K, TUFUH2UE, RALKEREA L b BV E 2 R (BB OB INERER T — 4
(B) FREIY DRERRAE R
Tl HH PCDD/F 377 JPCB
par 6.2 (pg-TEQ/100 cm?) 38 (pg-TEQ/100 cm?)
. T Hg AR <2.3 (pg-TEQ/100 cm?) 2.1 (pg-TEQ/100 cm?)
hrn S <0.48 (pg-TEQ/kg) 0.12 (pg-TEQ/kg)
*R 5.0 (ng-TEQ/kg) 6.6 (ng-TEQ/kg)
- e <50 (pg-TEQ/100 cm?) 36 (pg-TEQ/100 cm?)
T3 0.21 (ng-TEQ/kg) 1.9 (ng-TEQ/kg)
s <2.1 (pg-TEQ/100 cm?) 0.094 (pg-TEQ/100 cm?)
aYFUED T3 < 1.8 (ng-TEQ/kg) 0.15 (ng-TEQ/kg)
H <1.0 (ng-TEQ/kg) 0.49 (ng-TEQ/kg)
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y g’ NATTH Y, VEETEEAEME).Ll mgm’Nd D
REPIEVEZRLE, ¥4 FTFTVERb- L

b EVEAS8.5 pg-TEQ/M v TH o7z T T T 4 —
PCBI20.049 ng-TEQ/m’xBA T CH 1, /FEIRIELHE
E2FERTHEREMVZ LN,

2. 3 FRAEAERER{H

EHEEERNCLELRI Y I=T ) Y TERET
—YORPLE LTI Y EEBEDOB ANV FY) T
EWOTZAMEL, NUFREEERERL .
4 IZRIEO B %ERT .

FEra TP ELT, BEREL L TICREH
EIZEFICEEL-REE2DE L, v2bb, B
ARAES L URBBERNN R T2 28AL,
PCBB L WARBEDORRBCRM A LIC X 5Kk
Yt EM/LE TV B,

PCBIBR A V7Y DPCBIKILY , ¥t b kE
BHOBINEEE CHABRTE 2 8KEREFES R b
V—varEgE L, aryF Uk s tNoER
KT OBEZ b TICHIPCBOMBERER T EH L,
FThENUBERBELTE T 2HRE L,

FEM. SN/:SEDE:IX AARBEEZETE () BE
AHEEFTIZRA S h, 2005 EIC3IBBIOFETH S,
2. 4 H4F %> BERPANDSEDEERY
2. 4.1 ERESTICRBREE

ME7O—-%M5IRT, EEFEIOL, AHME
HERES530 cm*MFLEO.S MmO A Y TS5 T4 V¥
(MF) %% HWTREEN Skeflem® T, WIRESY
AT %Y VEBLERR (A) #4000, FRE (B)
100 L L, BEHT (SS) RBrELA, 0,
AREEE0.435 m*DHRE (RO) REI 22—

\[ HEEE 27—v3 J]I

4 PCBIHRY —HENHEIZME

5 HEKBERY AT VEOSEDEME 7D —

B ok p — MF 538 - RO B wak >
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b b\, BEEII20 ~30 keflom> CHLEE L 72,

RERIZE D o THH I NFELEY 2 5 TIZRO
LB CHA L - BRI RERE B L ARG
X AHNE - BREBI o8, RILKERGE
FICOBSEEESLOBHRE Lz, COBBEI
CITms L d o & BNaG Ak (Nail& 40 %) %
100mLinz, 2HKHRFEL T4+ F 2 Y EHORE
FRIDE B Z 2y, RS b OREIRE %
E L7,

2. 4. 2 HEKBRA1F X BDOMBAERARER
kAR onEIZIZ 2 BEOREE b bWz, £
NENORERETLOTRLIZRT,

- (A) IMPREIC X D REEAI30 %I L,
ROMBEDFER, WMBXD YA F % VEIBEIZ0.8
pe-TEQ/LLLF & % 1), ROMLEIZ X 1 99.9998 % L
to¥y A4 FFT UEFRGREEINT,

MFLELE L UROME CHRERH INF 1 4 F
VBB BEERIC L) RIGKERBEICOBS E,
NafB &M (Nad0 %IRE) THBRIS S EHER,
BEPOF A+ F T VHHBEIZ0.96 pg-TEQ/g %
o7z, MEWHRD T A F ¥ Y EBEIL4.8 ng-TEQ
THY, BEENLTAFFT VHEHDI9.997 % LA
EBGEEANT-Z LI B,

b (B) TIIMPREIZ X ) 72 ng-TEQLIZHA L,
ROMLIE Tid0.8 pg-TEQ/LLL T & % 5 72, ROJLED
MR, MEXKIZ30LZSh, FA4FF T VEIZ
99.999 %Ll EABRFE S iz, MFLESB X U'ROML
BTRIEBHINLFAAFT VHEIEE (A) &
[ERRIZILER L 7455, 0.05 pg-TEQ/g% 7R L, 99.996
%V I NI,

3. EEIEBEMBE S/ (SED-Soil) &

WA AR 6 1RT & D12, W
BRI L R LBBRET 530 T, FRE
ELTCIEFEREICHEMTH S,

BRIMBEOESIZHMIIICCCELBAZ &
IBETENEDD, HLTHHBREWHE L OB
HEOKREIWZ L, EEMABETRZVWI L, WY
BrORMYERBTLILVPEETHHY, BEW
BoEEFT CEERT 5 LEBIIHEMTESICHE
BENLDIZRK LTl 2 ISR RBEILETH S
e ERIRGRGHPE , REFERBIKEID &2
D, BATEEIA MR AWREMDE L, S
EDEERNTH B Z LDB,

ML L CEBEARO 7 V- VREBRE D
HWAEH D B D HPHBWED DK BEDEE L { FA
F AR FEICHEE L O T, DIPA (Di-isopropyl

® 4 BAKLERRERGER

a ﬂ- PCDDs+PCDFs Coplanar PCBs Total Dioxins
(ng-TEQ/L) (ng-TEQ/L) (ng-TEQ/L)
B X 460 39 460
2| MRk 140 0.33 140
ﬁ ROZHEK | ND:<0.0008 |ND:<0.000056| ND:<0.0008
é SDICIEH 0.00096 4X 1010 0.00096
B P 91 1.0 92
A | MPmEA 71 0.58 72
ﬂ ROMLEEA | ND:<0.002 | ND:<0.00014 | ND:<0.002
5 SDX I 7H 0.00005 5X 1010 0.00005
|:l:!l>—>|?§ﬂ£ﬁﬁﬂi|—>|ﬁﬂl P

S (A - 3

y

w o % & |—>| Rty |—>| ﬂﬂi&iﬁ>

SED-Soil # DL 7 11 —

L
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3. 1.1 E¥lsLURBRARE

M ICHERTIE 1 kg 2R AL, ¥60 Ti2mia
L7 % 2L~ 3LINZ20 @ L%, 2049
BEL, BRIELBI ol BBSBIIBITAS
BT OVEEEIERIZI0 B ETH o 72, WEEE,
REPEBRL, BEAEY Y SV VT 2B, ¥
AFF 2 VERBBELZHE L.
BRARBERORBYWHRENEE Y 1 LOKIL
AERBEDICHHIL0 CTITMBL, ZOEBHR
ICNaSREE (40 %iRE) 100mL% Nz, BHELL
A5 2BERFEL T A 4 ¥ Y EoRERL G
BTV, RIDEONEYH OBREIRE 2 HIE L,
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3. 1.2 HEBLELZA A X HEOMHEAPRER

#EOPCDDs +PCDFsii [ & i & D RifR 2 X 7
[ N

RALHL K OPCDDs +PCDFsi 1315 ng-
TEQ/gTH » 7275, 2 L/kg-soil DERE%E & H v THl
HigE2 B 2% 2 L12X Y, 0.33ng-TEQ/gE T
T L7720 5121 Lkg-soill DEIMFEEIC L 0 5k
H DPCDDs +PCDFs#% R i 5 13.0.098 ng-TEQ/g £ T
BT L7z. B OPCDDs+PCDFsHE L 1L, &
A0 LEL B CLEiRAMEm AT L 72,

CORERE D LIZSkghEOHIHABREL B %o
TeRERITRS IRT L) 12— mHE HAEMEO. 1 ng-
TEQ/g L N R HWEZ/RL7Zb DD, oo [T
130.08 ng-TEQ/g A T2 /R L, FHTF A+ F »
FHIE L £30.086 ng-TEQ/g ¥ TIK T T & 72,

Y O 5 AR OKE R, Wibwho 54+ F
v #130.055 pg-TEQ/g % THf & L/zs LIEF DY
A4 ¥ VHHEEI1$440 000 ng-TEQT & - 72778,
FIHERIEIZ £ 1) 1400 ng-TEQ (0.32 %) KT L7z
B RO & A F 2 v ERRE I INaSRE AN
SEIZ £ 1 0.055 ng-TEQ (0.000013 %) 2T L7z,
4, ZRh#+ELENanEfE (SP) &

8|2 [FRICHNELLIE i+ & ENas- Bk | 7
B DY R N IS

IREE & A A F 2 2 BG GLBEHITRIK D 53k JL B 52
FEBD D 5 RICINEBIE REE, Rl 55
DESELBBRICEEIND 5 A 4% 2 Y EHOG R
BRIZE D99 %L EDBEWGFRNZ 5N Tn5DY,

RPNIPCBIG G 1 L T2 & 7 A P AL B
TS0, PCBIHY T L TAE TIlIiGFe 13
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Fo v
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8 EILIE+SPEoO 7T —

THEE 2 5, BICIMBARFZFAET P07 AP A
Ve E e L7, ke @ L THRE SN,
PEA A P oL EE TAE CTIIHET A il &8 Na B
L OUKFEMGARZ 7500 L CPCB % it SR EAL L 72
%, ALERYMIEHET AP & L CHAIH O 72O 4%
DONaB & U'NaCl% 7 5 KR % UL s X
UMLK &3 %,

4. 1 BELNE+E£ENan &k (SP)EIC L BPCB
vtz mbe 2 (1L A

4, 1. 1 BB LUHBRAE
FAERER L LT, #9500 gn iR E SLAEED

RAA IS A L, B2 35S T350 ~650 C

W25 L 720 ATEimBE ICEER, ERFMAUTTE

ZT1~ 6 WMk, 50 CULT &l L

THEE 2 720 HET ARSI THEBIHI I S &

7ot%, WK A S CHEE L 72,
BEH A S MIE 2 LEE LSS ST 5 AaNT

EIENaZHUA & K FERGAR 2 IR L 223590 C,

1 g TR AL, KE2 I L TR
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FRERAERE B2 % o 70, FEIERABREE L, Eouhn#

E, FANVDNT v T, PET ARG E 2 &

%5,

HEORIILTOLEB) TH 5,

1) Ui | AR R R, R 7 L — 3,
P A X1 $700mmX1 000 mm (ZZHZHE : 385
L)o 7 AMEmME )73

2) FANIT v T L NTF v T I SUSHE20 LA = X
4, Pl E L THEm20 L2 i, HER 7 a7 .

® 5 LELBELRR

=% Pl PCDDs+PCDFs | Coplanar PCBs | Total Dioxins
8 (ng-TEQ/g) (ng-TEQ/g) (ng-TEQ/g)
JLE FG 135 15 6.8 22
Run 1 0.068 0.0027 0.071
% Run 2 0.11 0.0032 0.11
L% Run 3 0.076 0.0018 0.078
Sy 0.083 0.0026 0.086
SDALEAHHE | 0.000055 7.4X107 0.000055
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0.3 m’/min, 550 mmAq, {iEMER Y T 4 ¢ 500 mm

X500 mm% X 1E o
3) PEA AL IR E | R AR, SO,

KA - JROK T EERE 20 LA, PERRICENSE B

X ONEVER 7 4 V8 — R ikiE,
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9 (T ICINBEEE & LB 358 rh DO TR PCBIE
DR ERT

QLB+ 3 D FRE PCBIEFE (LRI INEBLRE O L5 &
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~550 CTTIEARE <, 550 ~650 CTII/NESL D
A % 7R L7zo BICHEMREESS50 TloB W T HigEh
PREEPCBIE L T3 ILERRE [ 0 5228 % FAAT L 7o 4
R, W TIEOREPCBIRE IZHHE 7 E VIR &
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3 PCBR F51399.4 ~99.9 % T - 7275,
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W7z L7z,
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1

/3

e
(=}
—_
/A

FRHAPCBIESY [mg/kg]

0.001 L L . L
250 350 450 550 650

iR [T
[LBERTIREEE © 27Tmg/kg  ALERIER] @ 3R]

T OPCBIEE0.35 ~4.53 mg/kg% 7k L, SPEIC &
D 0.1 mgkgh FIZBIERIL SN D T L 2R L 72,
AEAE 7T UL 212X HPCBAfEH1£99.6 ~99.8 %
THo7z,

KIVGEREROKE R, |OITIRT LH 12, LiFEH
DPCBiREE 1326 mg/kg? 50.0038 mg/kgll, 51 4
¥ 3 VHIX130 pg-TEQ/g#* 5 0.93 pg-TEQ/g 2 731
AL STz, HET A TR I LT T O %)
WIPCBE D15 %A it s, 277 F —PCBA®
1.7 pg-TEQ/g, PCDDs+PCDFslIAHH TH - 72,
SPEEIZ & 1) LERHIZPCBO0.056 mg/kg, ¥ A 4 ¥
> #0.22 pg-TEQ/g\Z /i E L S 7z,

4. 1. 3 EfLBEBEOME & HBRER

FREOM R T b &I E LB R E 2 R L 7,
HEONBIZBEEIIRT,

PE L FURMIGRA R, RICINEVLEE R (BN
XF NV BLOwHER), 70 AT ANERD» S
b

Bl OHAEL, WHLE 100 ~300 kg/h, LBLEEE
560 CTH b, 7ULAFAEFINT T4 V7 —B L
CRA7 I NG EFR L GRIMIHER S NS, A7
FNTHE O RIS N/ZPCB, ¥4 4+ ¥ V3
EOFEFRWE ISP TNy FCEELIN S,

v N 2 sy N 1 — = =
9 NELREE & ek PCB EL & ORAtR BB 1 Lo
R 6 NUFRATF—LT R NDFEHE
TGN LI SP7 1O+ A
LR+ 5 oy
PR o b | gk | B % ILERh BE K 7
[mg/kg] 26 0.0038 9.8 530 ng/mix 0.056 0.0002 mg/L
P C B 99.9 %
[mg] 1100 0.15 180 0.0093 1.0 0.00015
[pe-TEQ/g] 130 0.93 1.7 0.038 ng/m3x 0.22 —
YA FEL I 99.3 %
[ng-TEQ] 5600 36 32 0.67 3.9 —
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MBS A ¥ VERE
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Treatment of High Turbidity Raw Water with
Continuous Horizontal-Flow Sand Filter, KONTIRAD

AT A 3

CONEHMICHERPREC, AAN-R,

AT AR AL EL 55— HAfr Ef Healy =2
Hideyuki Tamai
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O
Nobuyuki Hirose

[KONTIRAD] 1%, FREHL LIETREFRTH > 72k A8

KEMEDERICBE R ZLFEDRD L, Bt

COWEL, FURKEEN RN LA 58K ORBANATB ORI & U CTHEA L2RR, BRI
RRBEDEREZLZEL THETE A L) 12k o7

The continuous horizontal flow sand filer, KONTIRAD, has advantages as theoretically large trapping
capacity, small installation space requirement and parallel operation of filtration and backwash over

conventional filters, most of which are of down flow

or counter-flow types. The KONTIRAD was applied as

pre-treatment before coagulation to a waterworks where raw water turbidity surges at a time. The waterworks

has been successful in supplying constantly good quality tap water.
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Filtration
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BB () JEUKE (m/d) | 2000
3 KONTIRADALHELKEEAEHE A KR (w/d) 60
PREAM EINER (m) 8.3
A A (m) 2.0
2. MAZELE ) 5.3
2. 1 BADREE 2 AR A (m) 1.6
B 2 \ZARSEE 238 A L 7z FeJiE U 55 SRR Ok 5 BT J5 4 7 i FE (m?) 10
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Basic Performance of A/W Underdrain Blocks
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A/W underdrain blocks are applied to filtration systems for treatment of city water and industrial water, and
tertiary treatment of sewage. The blocks, the key component to the filtration system, have such advantages as
backwash with water and/or air, uniform flow distribution, reduced headloss, easy transportation and handling
owing to light material. Improved A/W underdrain blocks have the configuration that enables mechanical
joint, preventing air and water from leakage. Installation work at site is simplified since joint work per filter is
reduced with longer laterals. This paper introduces their basic performance, design criteria and installation

method.
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Food Waste Treatment System "PAMEDIS",
Combined with Sludge Reducing Technology
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Methane fermentation for organic waste treatment is not popularized owing to difficulties in disposal of large
amount of solid residue. As a solution, the waste treatment system PAMEDIS was developed by combining
methane fermentation process with sludge solubilization process that utilizes thermophilic bacteria. A food
waste treatment plant incorporated with the system has been operating since November 2003, producing 890
m’n/d of methane gas from 5 t/d of food waste and 1t/d of sludge. The digested liquid containing solid residue
from fermentation process is treated at the existing wastewater treatment system. The sludge generated from

this process is solubilized and returned to the wastewater treatment system, getting rid of disposal of excess

sludge.
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Actual Operation Data of Shimonoseki MSW

Incineration Plant with Plasma Ash Melting Sytem
Fli A
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(Paar )

AR, IEBRE S OB 72k 4 2 BLA D STV B H, Bl SAOBEHIZB VT,
FAFAXFL VHEZILDETLIHEEYWEO L) —BoPhIfl & & b iIZn AV F—[I - KRS D&
BALEEY) A 7 VEMT OB A S TV B, L1k, 20004 FRET & 0 #BH & ARG % 5
FL, 20024E11H ok T DK, FEHEERZ Mk L T\ b ARSI EImReE - BEEHET A LE - 7
AR A 7 LR S OB X 2 RGN 2B R 2 @A L7250 TH 5, ZORE, &
HLthH7-) DT A+ XL VEHEPEREEEOT A N4 0 THbNTnbH5 ngTEQx K& {F
[0 %0.4 0 g-TEQZE EK L 720

A municipal solid waste incinerator with ash melting furnace was delivered to Shimonoseki City. The plant is
composed of a grate incinerator featuring high-temperature incineration with low air ratio for reduction of
dioxins emission, a high-pressure boiler for high-efficiency heat recovery, etc. Bottom ash and fly ash derived
from the incineration system are vitrified in the plasma melting furnace to make slag recyclable as cement
aggregate. The practical operation started in November 2002 has been successful in achieving total dioxins
emission of 0.4 1 g-TEQ/waste ton against the national guideline of 5 2 g-TEQ, which was achieved with
combined technologies as a total process.
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VinyLoop® Process
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The Vinyloop® Process, licensed by Solvay SA (Belgium) is a mechanical recycling process for used polyvinyl
chloride (PVC). It enables PVC to be separated from PVC-based wastes including cables, Noubi sheets, wall-
paper discards, through dissolution using solvent. The regenerated PVC (R-PVC) has almost the same proper-
ties as virgin PVC and can be applied to various uses. Toward the start of the business in 2005, effort is con-
centrated to collection of wastes, marketing of R-PVC, development of the manufacturing and quality

evaluation technologies and plant designing.
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PPG—Pfaudler Pharma Glass
[4%8FHBES : 45FE2003-208050]
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Pfaudler Pharma Glass (PPG) 1%, Pfaudler Werke GmbH 1t & 241125, HAEMNIZ BT 5 HilifedE =
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L TEWINEEZRED, 27 7 AREOFFEPENHERFE SIS Lo iR Ro, THF
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5 BVEFERED D B o

Pfaudler Pharma Glass (PPG) licensed from Pfaudler Werke GmbH, is a new glass-lining material, having
high corrosion resistance to both acid and alkali and long-lasting smooth surface. Smooth surface realized
with improved fluidity of glass can help reduce adhesion of ingredients to the surface. The PPG reactors are
suitable for alkali/acid alternating process and hot-alkali cleaning for GMP requirement in pharmaceutical
industry. With light-blue color, PPG-lining makes easy monitoring of the production process and inspection of
cleaning result owing to the brighter atmosphere inside the reactor. Over 50 reactors were delivered in nine
months after the start of manufacture.
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Dried product in filter dryer is discharged by rotating the impeller in the conventional type. The last portion,
howeyver, is apt to remain in the clearance between the impeller blades and filter cloth. Such remainder has to
be removed in view of troublesome cleaning and contamination. A newly developed filter dryer proved to per-
form total discharge and avoid during drying period solidification of product in the clearance with such mecha-
nism as vessel inclination and perforated-plate vibration.The paper reports on the structure and test results.
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"NON-CONTACT SEAL" for Glasslined Reactors
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Many glasslined reactors used in pharmaceutical and fine-chemical fields are required to be free from
contamination in recent years. Contamination is mainly generated owing to sealing mechanism. A sealing de-
vice having no rubbing face was developed as a solution; "NON-CONTACT SEAL" for Glasslined Reactors.
No wearing particles, therefore, are generated. Sterilization of the seal can be done by supplying

steam through seal gas inlet. The proper application includes reactors used for manufacture of clean and

contamination-free products.
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