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The precious metal recovery system/heavy metal removal system from waste water is developing by the
cementation technology. Indium recovery experiments from waste water have been carried out as a
precious metal recovery application. On the other hand, soluble copper removal treatments have been
experimented as a heavy metal removal application. Concerning the indium recovery application, an
indium recovery from a waste liquid crystal panel (LCD) and from an etchant have been experi-
mented. The high recovery ratio and recovery possibility as an indium alloy have been obtained.
Soluble copper removal experiments have been carried out in the domestic nonferrous metal products
factory using a waste water discharged from a copper products facility. 85 % of the average soluble
copper removal ratio has been obtained.
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Recently, membrane treatment technology has been remarkably progressed. In line with this trend,
Kobelco eco-solution has earnestly worked on this technology, and developed many advanced products.
For example, by combining biological treatment system and membrane filtration, dissolved organic
matter has been successfully removed without the use of chemicals. Also membrane bioreactor has
been developed for sewage and industrial wastewater treatment, and DT module system that is one of
RO systems with simple pretreatment has been brought to the market of leached wastewater. In
addition, for purification of seawater, 2 steps RO treatment system is provided which can remove

Boron stably.
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Basic Performance of A/W Underdrain Block
on Which Porous Plates are Installed
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A/W underdrain block is applied to filtration systems for treatment of city water and industrial water,
and tertiary treatment of sewage. The block, the key component of the filtration system, has such
advantages as backwash with water and/or air, uniform flow distribution, reduced headloss, easy
transportation and simplified installation work owing to light material and mechanical joint. Recently,
for filtration systems for treatment of city water, porous plates installed on A/W underdrain block are
developed, on which filter media are directly settled. This paper introduces basic performance, design

criteria and installation method of A/W underdrain block on which porous plates are installed.
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We have developed a novel activated sludge (AS) process, in which no excess sludge is generated.
It is comprises the conventional AS process with thermophilic aerobic sludge digester in which excess
sludge are solubilized by thermophilic enzyme, so we call hereafter the digester S-TE reactor. The
sludge generated from the AS step is solubilized by thermophilic bacteria (e.g. Bacillus sp.) in S-TE
reactor, and returned to an aeration tank, in which complete mineralization is carried out by mesophilic
bacteria. The S-TE reactor is operated at 60-65 °C with hydrauric retention time of 1-2 days. Special
isolated bacteria is initially inoculated to the S-TE reactor, but no additional inoculation seem to be
needed since these bacteria can form spores and survive even under mesophilic condition. No excess
sludge was generated when 3-fold amounts of the excess sludge is subjected to the S-TE reactor.
According to our estimates, total operation costs for the S-TE PROCESS® is reduced to 30-50 % of
those of conventional dewatering process. Recently a food waste methane fermentation plant combined
with S-TE process has been operating, and producing valiant methane gas without excess sludge.
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RH-SP Process: Decontamination Process ‘U]
of Earthy Materials Polluted with POPs
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The "RH-SP Process" developed by Kobelco-Eco Solutions is a combined process of Reductive Heating
Process (RH) and Sodium Dispersion Process (SP) to decontaminate soil, sludge, and sediments of
river and bay area contaminated with "POPs (Persistent Organic Pollutants)" such as PCB, Dioxins,
and Organic Chlorinate Agricultural Chemicals. Since the indirect heating process is applied, process
gas volume does not depend on heat supply but is able to reduce to a minimum, and as the oil scrubbing
system is also applied as exhaust gas treatment, the exhaust gas volume of this process is very small
compared with a secondary combustion method. Also as contaminated materials are treated below 600 C in
oxygen deficient atmosphere, this process is also a lower energy consumption system and the detrimen-
tal impact to the environment is very small. This report mainly describes the results of our experiments
using a large pilot scale plant, showing that the RH-SP Process is also applicable to sludge, sediments
in river or bay area as well as POPs contaminated soil. Since we have confirmed through our experi-
ments that the RH-SP Process has scarce detrimental impact to the environment, the RH-SP Process
has already achieved a practical use level in terms of safety as well as treatment reliability.

Key Words :
oot B ik Reductive heating process
4R00000 Sk Sodium dispersion oil
POPs (FREATEAIEIGYLY'E)  Persistent organic pollutants
TR CR - Contaminated soil
PCB Polychlorinated biphenyl
O0oo0oO0oOoOd#m Dioxins
R R R R Organic chlorinate agricultural chemicals

Vol. 3 No. 1 (2006,/8) EMEREEO DD DODODO O 29



O o0oond

PCB, 00 0O0ODO D%, DDT OO DO A%
BIOMRED DO EREEA#IGYYE (POPs) O
O07FROARBROERRO O ZED RSO0, OO0
OO B0 RO000000, 200445 A0 O
FEESH (000000 04%) ORS00, HAD
OAMOH#HEODDODD, POPsO 00D O RO
O 7Y+, )IEE0 0 0 @0 48D 420 00
goo,

POPs {540 AVBE O FeAOD OO O, fESED
AEOO0DD0, BMo00D0000000, —K
HY0 AERMARMO RAEODDO0DD, 000
BEFYO¥4A040000000%0000,Y

O000&MHOmOOEROOO, %0 Ex
EY (RH) 741 O T&EO00005HEUE (SP)
%) 00DMOAO0DDAPEOODO TRH-SP 4]
OBRFEO, AREROA2ME0BREFOO0DO,

A#HODO, DO0DO0MHBEED OO POPs 154
+H JREO O D0 ARED @AMD F.00 M0 0
O0D000O0MBRODHREDO,

1. RH-SP (0 O

RH-SP 0 AP0 O 0 O &0 KO 0 /~0 .

RH-SPO OO0 OEME (RH) k0005
WEDHF(E TR, D004B00000 298k (SP)
FEOOOH0 O s b CROOM&RDOD0D,

POPs O /54«0 0O O 88, 5e, IO #E0 K
B, %D 00 EDmEYED ER0 a0, 15
guyd0 POPs B0 %3R5 T, 350~600 CO
OETBEO D0 REDD, REREDODOE
gD 000000 Ywo0&00000, #kOo0oa

HESE (MOO0ODD) O, Heoo.,
00, ADDOODOMEEmEGXOEHAOODO
00, A0 LED#fEAE0 0D ER/RODO0O0D
O0BOD 000000000000, A4#O0 &
OVEE/NNROFMOOODO, PEKAFEZRED /N
A0 "eE0 0O,
000000 B0 S0 1G9 EIRED 4y
Mo, FHEYREDBO0RSD SPiE0D000000
O 0 M2 0, SPIEAEO O, OO Wi
0 4 )@ Na 2y 8RO ¥in0, 90 °CO BitE R e0
0000 POPs WHED /R0 0, ABFKOMWOOD
D000¥EmoO 00 AAOD, EODDOOO,
SyHr0 0 O #EE D fesdtt, PEXEFEIEMO OO HEY)
Oaws00,

7B 0 0 /B0 O /Ky0 M0 00 00 O %
BEEIRD O VEMERAAED , o470 O 0 Z2VED fER
#%, A0 FFHDD,

2. A ER % (i

AERO A0 0 30 0 0 0 /R alERgE (L
REr (O0DODO0DDOOO) A, 50kg 00O At
25, 500 kg/d T AL AL [, 5 t/d e EUULER A
EOOO, 00000 M0 BEED ~0D R0,
00, 5t/d UL ED SFakls, 164,
R PESEAE T BAR U PEZE R D Ml B B P SE A BT
BAREAMBhF D BARE, FEHMEOODODDOO,
3. RERAZOODODOODDOOO 2L
AoEFD 20mm BL RO D, RABERBODO,
00 0 ULEEEE D HAD BEsFND (5940 A
0 FREHEK FOMBVLELD O, i BiEE D
LA000000MmEED ABEAED O FRO000

4 — N
BITIFEIC L B
— RO B =
Pl A
P R 5 > it W B4 2
A 2 SPIEIC L B
HEAT A St O
Yl
n Y
R | T Gl > 7m0
- - ek
e nom ok
T,
¥ RNFFI

.

SETITY

KO RH-SP 04RO DODO M

30

MEREREEO OO DOODO DO £

Vol. 3 No. 1 (2006,78)



FHE1 2L %y FI/NMOEp

50 kg 3w J-FLIREE

Ui
i
N

EE 4 5ijd #ESAITEE

\\

@

QIR wimz o [ dra | misn | sEEREET A > ©

rg"ggf% N\l TN

@

.

A2 e s -
®

L mm > PlEmk > st [ 2 2k S0

7 NH @

/

2 MERBRCBILREY 7Y EE (O~O@iRTE)

&, Hidh e FRRAICAGE L, SxnslEr b o
otz

¥AL+¥ 4, PCB, GHRIERABEST, EF
b4 & 45 POPs oW TIHE 2 (/R &
Brestfr 7)) v 7, e B v, K
BEA R L Ao

I8, EHICOWTIHEEOWNTHFEEER L,

ML 5 N HIEREREHB 2w E
BIhol, RNTHELAT HHKIIESEEERHE,
— R EHEB I OW TS EB o7,

¥ 72, WMIREERRIE, B L USRERTD o B s~
DEBREO -, FERE, ®REKRKA (POPs,
mUARE) Rl Ll

Vol. 3 No. 1 (2006,8)

MBSV ) 2 — v a R 81



4. EFEFIO FHFER

ARBRFEMAE RO RO O RO,

4.1 SEEDDDDDOESEIEY

RIS, BREEH 0000000 MEHEY %0
FEEARO 00O, 0O0EMA0 MO0 D % &
WHONOODOO BEMOO0D, ABEMD ®E, 6
FHAED FEhEO, OO FRD R0 O YakED AT
Moo0oooo,

ARBROOOD -BRODO0EEOODODODD, 54
EGAHEEED DD DO &REODDOD O XS
e -0 AUPRERBRD 30 0, RBRO 0D 00 KRR
BHRED 1967kg 0000, DO0D0OD OO BrRESE
0 99.9997 %Ll OO 00O, HEadkoOH0OO000
0 O O %0 0.00014~0.017ng-TEQ/ m3 0 B
¥MELATFODODO,

4.2 000000 $EELEBLEEE

RIS, [E AR WA Ak Rt 7 B A fe e e
ZE PN A FE T EAFREO 0D 000 0 5
S EMEAED 0D, SaEN00000o
OEBYRERED D000 EaRBR00oooa,

EF360kg 00 000D ORER, WBEKE
FO000000RED 1.6 pg-TEQ/g O FEHD X
OfED <O, 0000000 KRERD 99.96~
99.998 %O ROO000O OO, MAPFZRO L0 O 4

O0+400000/MRID0O0O,

AFERD, EEO0O0DOEKE000D000E Y
fiR = ALE RO 00000 ) OO0 020054 3
AO4A%OOOOO,

4.3 DOODOOD%E PBERLIE 0DDODO
0, R

2L O/ FOFEADOD, 000000, K
BOOD&0, 000000%, 000 &#EEPCB
O #A7EY% 0 00 0 0 #onBVLEED E0 0,

00000 0EEE 57000 pg-TEQ/Yy, PCB &4
& 3400 mg/kg, PCB ¥ #:0.0024 mg/L O 75 Y: 115
DR TMEBVABED OMR, D00D0 0 ERED
70pg-TEQ/g U U O A¥EU WiD DO, PCBO OO
00 & A=10 mg/kg, ¥ HI&ED A#H (0.0005 mg/L
A) 000, PCBERESRD 99.7 %0000,

4. 4 PCBBEFBRY "

2L/ A0 O 0 PCB /545 (92 B
19~26 mg/kg) O ALFRD O f& 8, APFRFER SO
PCB 2O 0.0066 mg/kg LA, OO0 000 MR
FEO ALBHt2 14 pg-TEQQ UL FOD DO, OO, s
F15VE0 PCB At B0 00D 00 0.0001 mg/L-
BiEAMO 000,

50kg O 00 %0 O O PCB {54510 40 kg AL
O OS5, QU750 #5845 PCB O 0.0038 mg/kg,

O  ABRFEHRR
- moOROE v | 0000008
Sopk | ™ = | 0000008 el PCB BHC PCB R
- 0000008 | oo PCB J5Y 4%, e T g i s SHE 5 YL
AH DoRnE s | O IR i5 e 15 18 et | e | RORTRER
R 5t/d 5 t/d 2L 2L 50 kg 500kg/d 5t/d
we B0 T stigE Ooox | 000X | DOOR b T it ey
iR B & 1967 kg 360 kg 0.75kg 0.4 kg 40 kg 600 kg 80 kg 1519 kg
e #E E E |65~100kg/h|  40kg/h 0.25 kg 0.1kg 40 kg 20 kg/h 10 kg/h 50~100 kg/h
PCB &H & o o N . .
" (ma/kg) 3400 1.8~24 26 53
000000
B = 1100~3 100 |4 400~9500| 57000 — 130 0.02~2.2 1200 —
(pg-TEQ/g)
57|00 40 POPs BHC : 0.4~2 354
= — — — — 43~85 — 0oooo : 048
(mg/kg) DDT : 0.067
PCB &H & o o N . .
" (ma/kg) 10 0.0014~0.0066]  0.0038 0.0004
000000
B = 0~0.029 0.13~1.6 70 0.39~14 0.93 <10 0.24 —
(pg-TEQ/g)
4|00 #0 POPs BHC : <3.1X10*
= — — — — AR — 0ooog : A
(mg/kg) DDT: < 4X10°°
32 MEREODOODDO B Vol. 3 No. 1 (2006,8)



FREOODOD00DMO 093pg-TEQD OO DO, &
B0 O, PCB O ¥ HIO 0.0001mg/ L-fik A O
ROMEODOOO,

P00 #0 PCBEED, {EMERFEEAEH%O 0.53
pg/mi, OOD0ODOMEOFEMERFEHEH 0.038ng-
TEQ/m O R0, PCBOHRHAME M, DODOODO
00080 HAEML FTO0DD 00 MR0 O,

00 #BRO PCB & AVH Ve B AT FEAMD 50 O
O00%EMOODO00D, FERITHED BAiTaHm0 & 1
00, A#%50 TPCBAHEEMODOODO (%
T ODHEEO0000,

4.5 BHCO OO PCB:5tiE"

ERRATAREE, YR IR pE AR BLAAED YR E B 4
FIFZEHEER X000, WA 0 00000
BHC 0O 0 O PCB 575 Y T80 0, #&oohnzk
L0 O O 5% 0 Br=0 O $%£0 1350 A 205 Hik
OmPMOO0000,

BHC /AUt 0000, MhsAaD +3E3
D O 00 BHC 5 4% 150 4.3~8.5 mg/kg
O FMO, AFF600kg O FAED %0 O RH-SP ALBR
OFEMOOAE, DODODALRKO H¥O0OD0
BHCOMHOOD, hHEOMHEOD0D00#Y)
OO 00000FEaEDd,

PCB A4« 1+3i80kg 0 0 0 0 O ALFRERO DO O O
O fE%, A% E3¥0 00 PCB A H D 0.0005
mo/L (BHEFRSA) LLFD s 0o on,

AREBRERHO FUERENE0 &R, BHCOOD
PCB /LEEABR FZfiAi#4 0 0 0 BHC JBE, PCB B,
000000 EREDEESHMED O 0 O FEAEfELL
TOx RO, ARBRD O D BEUERED D REOFOD
ooooo,

BHC OO0 PCB LB O HHEO R0 O RAD
OMFRBRODODO0OMASE, 0D0D00%AED MY
O4ABFOMED ROODO, APHD 180 b
MODOADMAODODOODEHDO,

4. 6 BEBETIEY

BRBEE RR164EE [POPs 15 Yt - Ha v (b By S
PRA O—RO0O0O, @E0MERO DO AMIERER
EdEYs 80 RH-SP O 00000 O MWE(LRAER
goooooag,

1519kg O REIO O D D O AED O fEE, ABH
0 +#000KHED BHC O 0.0006 mg/L A,
DDT ¥60 0.0004 mg/L O O O, FE3KEREIE PGS
& (BHC:0.0025 mg/L, DDT %f:0.0125mg/L) O
Wooo,

o o 0O

POPs {540 ALEEH A0 O O O =T NEL + 48
Na 75 B ALERYE (RH-SP #£) 00 0 O KAFRBR %
B0 000D BB RO FARO ®ED O,

00000 MERO R, &% POPs /B D 14540
00 +%EO0000, EikE, )10 #EED EE0D
AEED @AD AfeE0 00 000-/00,

AODD000DORMEmEs0HH0, Ao L%
OftAED D EEROO0DO0O0O0O0 &0 E0 0
0000000 &0 XER/ROH#E0000
O, D0¥FRAHEOOD0D00D0 FXROHA0DO00
000 “WwEFOAZEODOOODOODOD, %400
PR EDIEFO A0 0, FUBRERKO O AMD IE
HO/NOO0DO0O%EOOO, 00000, HEXet
ZE0 /MO %0, 00, AAFERE 600 CULTO A
O0000D0ABEMDOOO, BREDEDO QDD
00000000, A%OXROO00D KGR L
B0 RO EEEp0 A0 AEEND O O Sl
ooooo,

AFHO OO0 0ORRO O E0EEEED O B8R
O 2400 feR80 O, APRO ME3EMED N0 O 24tk
OfROOODDO, FEFAOODOD0O0O0O0OOO0,

OO0O0#MOBEOO000, #8500 EL00/50
0000000000 fFOOO,

(5% k]

O) JIFHMI : PCB, 00 DO0 D OG5,
0 BRI, BREEFIZS000000 000
O O R%EH0 SyBers eI 28 9 |l T R85 Y40 BLikD
1RO O SyBlEEAT D EH ) ERHE (2004), p.42-49

0) /WMEESR, A EEH, RKIEA, JIFFER : Eom
# (RH-SP) ¥:00000000 0 MG HHAR,
MEAEREEO0 000000 %, Vol.2, No.l (2005),
p.36-42

O) /NEER, NIFREER, Zma, JIEE - RAE
SEMBVEOD D OJEEFO D000 D ME0 BE(LALE,
000, No.96 (2006), p.58-62

0) [E 23858 b ke b 5 5 i 78 ie B 2e v i o A o
BAT B0 O000EEOD D OO0 O My R pa
HEMHROODDOO (2005)

O) /ABIER, NS - #rinEvE0 0 0 miEE PCB
VGG THELER 155 BEFEW) - R A S0 HE e e T i
4£ (2004), p.1328-1330

O0) WEIENEEEFEIEY AP F 3R B ] - PRI L]
FEETAVEUEYED 0 0 PCB A0 DD OO0DO (%
FThR) (2005), p.584-585

0) Bikk#rak (20064E 7 H25H)

0) BRELA - $hEIEEER (20054E11H 4 H) : [FRk16
AR POPs 5 Y B8y (L BT SL R g A ) P B9 0 B
fEREDD0OO

Vol. 3 No. 1 (2006,78)

HEEEODDOOD DD HHW 33



B& - mEsn

EEMREEYOVHAI I ERET S
[BEEHENA A AEE{LEE 72—

BEB/I (A TAEE Yy —I. BHERE (50t/d), £C& (24v/d), BEEEHKSE (6v/d)
DIBDIAATA (SEt801/d) EEREASE (1900m) OXAY/EFETHAEL, IRILF—OE
CTESELTARES LT, 206E 4 BLOEGERBLE UL, XY U/RBROEMEICTAT7O0EAR
FESADT T, BETHSHSREEABICHBET AT ENTEET. AY/RERO—SIERIEIC.
SETREEHRIMELTEBIETT 2 LT, EREESYOIFENEU T I ERRLET.

nEs
(AW v (RS

"gﬂi i
*lg%ﬂ ﬂDmHI“
sin |__.

fa L
£EIH
BAEFN

Ll

BEEE

RSN 2 — 5 3 1R Vol. 3 No. 1 (20068




R DFKLIBR
[R5 iBEs1E

RE. KEZR/ICBUVTIR, ERFEICEDIKEKBODELEY, JUTRARUIDLEVOERIERENE
RREICKIIKESROREZE, SHLETIEKKEREICHLTE2FKLERRE LT, REAE -
BAEECEDS. SDEETERIERNIROSNTVET.

#EEREVY 11— a3 VORAEEREIE, EREACBEDIERSEENE LT, SHHNRFEOTER
AKNERNEEIBRWEERELC, BEE, SAN—A, ERUENERERRLELICVATLTY.

Vol. 3 No. 1 20068

&




PCB fE EREaSE— B LERKN

Az, PCB ZEALCBRBESOSREHAD S PCB ZRDERE, MDRLZ PCB OFWE(LD
B% 'SPJOtEA" & "SED JOtR" ORASICED—BULTBIESRBHCTT. PCB OiFH. TR
=0FE - 75, BHpIOERZDS, EZENRIRECIIGER =8 FUDLTBBEEDIEERKICES
FELMEE, RL2TERL, BYOERIESECNTVET.

—BREEAT /3
EEROEMAESE - BETS

36 RS 2 — 5 3 L HEHR Vol 3 No. 1 (2006”8



	00　目次
	01　〈巻頭言〉想像力を創造力に結び付けて　環境ソリューションを
	02　有価金属回収技術
	03　当社の膜処理技術
	04　下部集水装置としての多孔板付きＡ／Ｗ有孔ブロック基本性能
	05　総説　エステプロセス
	06　POPｓ汚染物処理技術としての「RH-SP法」
	07　製品・技術紹介　「日田市バイオマス資源化センター」
	08　製品・技術紹介　「膜ろ過設備」
	09　製品・技術紹介　「PCB使用電気機器一貫処理技術」

