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Decontamination of low PCB contaminated
transformers by means of SED Process
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Shinko Pantec has actually confirmed by means of solvent extraction and decomposi-
tion process (SED process) that 20 kVA Pole Transformer parts contaminated with low
concentration PCB have been decontaminated to lower than PCB removal criteria of
Japan. We have also confirmed that the porous materials impregnated with oil such as
insulating paper can be decreased the PCB level to adopt the Japanese PCB removal
criteria. The test plant installed at Shinko Pantec laboratory was used for this
experiment. It was clarified that the safety measurements of the atmospheric condition
of the working area during the experiment has been fully maintained.
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Fig. 1 Dimensions of 20kVA Transformer
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Table 1 Composition of Sample

Parts Tkl | twe )
Vessel 25.0 22.7
Lid 3.0 2.7
Core 48.0 43.6
Copper wire 24.0 21.8
Insulating paper 3.0 2.7
Wood 0.2 0.2
Insulators 2.8 2.6
Bolts, nuts, lugs and other parts 4.0 3.7
Total 110.0 100.0
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Fig. 2 Dimensions of Core Coil Assembly
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Fig. 3 Flow Diagram of Treatment
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Table 2 Sampling Point for The Assessment of PCB Cleaning

Samolin Before After preliminary | After primary | After secondary | After tertiary
phng treatment cleaning treatment treatment treatment

- Vessel

Side wall O O O

Bottom surface O O
- Lid O @)
- Insulators O O
- Bolts, nuts, lugs and other parts O O
- Core

Surface of core O O

Surface of steel strip O O
- Copper wire O O O
- Insulating paper O O O
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Table 3 Results of Treatment

Part Treatment Sampling Sample 1 Sample 2
Before treatment Side wall 0.03 N.D.*¢
Vessel*! After preliminary cleanin Side wall N.D.* N.D.*
[1g/100cm?] P y & Bottom surface 0.68 0.19
. Side wall N.D.* N.D.*®
After primary treatment Bottom surface N.D.*® N.D.*¢
Lid* [ug/100cm?] Before treatment N.D.*? N.D.*¢
Insulators*! After preliminary cleaning 0.25 0.02
(1g/100cm’] After primary treatment N.D.* N.D.*¢
Bolts, nuts, lugs and After preliminary cleaning 0.020 0.0006
other parts* [mg/kg] After primary treatment 0.0009 N.D.*
After preliminary cleaning Core 0.47 0.04
Core*! After primary treatment Core N.D.* N.D.™
[1g/100cm?] P y Steel strip 0.25 N.D.*¢
After secondary treatment Steel strip N.D.* N.D.*?
After preliminary cleaning 0.20 0.007
[C;;g}ekrg]wwe After primary treatment 0.0005 N.D.*
After secondary treatment N.D.* N.D.*
After primary treatment 0.099 0.019
Insulating: paper After secondary treatment 0.009 N.D.**
[mg/kg]
After tertiary treatment N.D.** N.D.**

The criteria of PCB removal;

=<0.1xg/100cm? *2 =0.01 mg/kg

Detection limits; *3 0.01xg/100cm?, *4 0.0004 mg/kg
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Phosphorus Removal and Recovery Process

(B0 % 2 TRERREE 5 B E
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Kiminori Nukanobu
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HEERER IOV THREAT B,

Described below is a phosphorus removal and recovery process, which consists of;
i) removing phosphorous compounds from wastewater using the anaerobic-oxic activated
sludge method and ii) extracting polyphoshate from the activated sludge by heating.
The main features of this process are that polyphosphate can be extracted from the
sludge simply by heating, and that the phosphorus content of the recovered material is
higher than that contained in natural phosphorite deposits.

In oder to put this process to practical use, we have set up a pilot plant of a 100m®/d
treatment capacity and are now conducting pilot tests. Hereinafter, we describe this

process and report the pilot tests.

Key Words :
h A Phosphorus
D A 8L A Natural phosphorite deposits
' OB OB R Recyclable resources
P O L R Activated sludge
B A TG R Anaerobic-oxic activated sludge process
E A FEROERE 225 ) ASEIXARTH ), HORW

DALY LEYIZE > THBETLETH ) 2D
LEFDLEEWIRZRPER DT TH S, )
AIZDE D) REHMEREOO, BRFEDOD ANT

D AR OBEERIIRY) DevivwbhTwnd, —
i, BB, SR SRl AGEEKS S b BARR
EH S, R, EE R COMSEKETE, b

VADRAND L FNRIKELEEL > TH NS, AINT VADHEI, D ADOBEDNL 5T ERENL
HRBEIEDR T2 ST 5720, B R E 22 5TV 5,

AMIFRLY ANT Y RITHNA, L7 > TEH BEKLELE, hWATBRELERBILEDIET A
I REBOIRZ £ 020 E R b5, 22820 EWEMTEA1E0Z, DAZEINT S Z & THIR
8 EE VAV A S & Vol. 44 No. 2 (2001,/2)




Y ABRBOREICEM T AWEEE DS, VA
EUFEEART I DV Tl MAP i, &0, WEEB &
OA A U3k EMoNTEB Y, RETIRIER
BEHIKD & D EPAHA SN TV 5,

SREAT 2 ABRERIN 70t 23R B R &
WA AHHEE LB T, BERIF RIS (LUF,
WRFREERRD) 12X B ) AKEL, HEREM
B L EIEDDABBOR) Y —-THLEYNA
BRAML LIS 25 Th 5, ZoEmoRAD
FEBUZ, sl v BELRBET, YASAMED
DABERXFED ) ARIWPEONLZETHD,
RIZZOTOLADHEE, HEBI > TWHE
FRERIZOVTHNT S,

1. YARERER7OEIOHBE

FIRIY) ABREER 7Ot ADEKR 7T — %R
R

Krat 2, BESOELREMRTE 4R IZK
WITE B, BE 7O 2ABSITFRE L 5 EYF
Bz D ABRZE 7O A THD, BT a+ 2IREE
Kb B ORI L > TES LMY A
M7 A THb, TNENICOVTRIHEER R
T
1.1 WAKRETOEX

BESUFRE L, BRERERREOSE 2 ),
Z ORI 7 BEEAE, RERrirsEe LzboT
Hb, WEHFRETIE, HREREIZL ) HRIER

Influent

Anaerobic—oxic activated sludge process

S EHREMFEREYET I LICED, B ) AR
EWV) DABRDRY) v — 2 HERAICER - T2
CENTELY AEHAVHEIET A, 20N AER
ROBHEIZOWTIERD L HIZEZONT WA, B
[EMT T, @FOHEHERPOMAED I, BE
BRI OMERNIZ AN F -2 ELZ LB TEXT
BRYWEDEICHYALZENTE RV, ZhC
M LTHAEHEIEAELHT THEANDFE) Y
Al ) ABRIZE - FIBL, Zok ZiI2Bs5n:
IANF—ZHOWTEBRM TR AL L TE S,
ZTORRY AEHERPEL L CHIEE 352 EHT
&5,

IO ABERITHREETT, BRLERY
PO IAINT—2ETH ABH»SE) ) ABEYSH -
BT D, ZORIIBERSEM T Tt - b L7z B
Lo ABEERY DAL L CERTANERS S,
L7223 THRIKAE % & 2 72356, HEKkd Db A
FEIIHEAAE T B A9 225, 5 TIZtodik
FOY)ARELINVES Y, DAPKEENS,

BRI REIC L O RE L REGRIZY AR SR
W&, EEEEEREOHERIIGREERSH D
1~2%BEONYAZELD, BAFREDHIR
BE3~5% DY AxEL, ZORMERIIEEF
RAETROBREHIL T AZERBT 2 L0
MESAYNH D, K701 A TIEBRRFREDHF IR
RIVDABEE ) DABOR)T—DRTY A%RSE

Effluent

Secondary
sedimentation tank

Return sludge

'Excess sludge

l Heating extraction process

\Agulation process

L’ Recovered phosphorus

F1H pABERNTOLAOEKTT—

lSolids—liquid separation process
Sludge

Fig. 1 Flow diagram for phosphorus removal and recovery process
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HEZDOWTIE, MBE IS 2 R ) ) ABROEE 7
KGR LT B 700G &2 &%IT72, KU D
AR ZE A TEEAR & 1R & D BIE S BEIZ DOV T,
MEZ & B HROLBEER T 42 E/E L, BEFLEy
BEE L, BoNBAE» SN Y 2K D5
EIRBIZE D D AZRBUNL 72, KEsEibikE pH #
FREIIRTTEBRBE T pH APV EL 2 5 7
BEETFEFETCE L DL L, RISUETHES
M72B 5K, ik L TR RS~ B T & 5
OB EIT 7o, ENRSBEC XD A LB,
EBEOMBTRE*HEHTL-080KL, BERD K
WTaA 70—+ L7,
2.2 EIIHRIER
FEIHRERTIIROEBIZOWTHELYBI L,
1) WABREZTav 20 ) AE, R0 ABERER
EFKTON ABRFZBOTIIALTATIZA
LN ho 2 ENEZH5NS, BODIKTIC L

F1R EBREH
Table1 Operation condition

EE 1 Nfay b7 MESE
Photo.1 Pilot test plant

% 0 ABRFRO T R m AR I L THET 5
THERRE S HANRZETHIR & & b IZBE AL,
DABRERZETSRDLIEIEESINS, A
BB FITDWTIES  OHRPE STV A,

Phosphorus removal process

Influent Effluent from primary sedimentation tank
Quantity of influent 100 m*/d
. Sewage treatment plant sludge of
Seeding sludge anaerobic-oxic activated sludge process
reactor 2000 mg/L
MLSS return sludge 6 000 mg/L
A-SRT 4.5d
Phosphorus recovery process
. t 60~90 1
heating Iis:f{n’f‘)erature 60 90 C
. <50 ¢
Cooling g:}r{n’ll‘)erature ) hSO C
Solids-liquid separation Flotation
. Coagulant CaCl.
Coagulation pH no adjustment or adjustment

B2k M0y b7 A MEOHER
Table 2 Specification of pilot test plant

Specification
Dimensions Capacity (m?®)

Anaerobic tank W1 900 mm X L1 700 mm X H3 000 mm 8.7
Oxic tank W5 800 mm X L1 700 mm X H3 000 mm 21.3
Secondary ¢ 2 300 mm X H2 700 mm 9.0
sedimentation tank

Heating tank ¢ 1000 mm X H1 500 mm 1.0
Cooling tank ¢ 1000 mm X H1 500 mm 1.0
Flotation tank ¢ 1000 mm X H2 600 mm 1.2
Coagulation tank ¢ 1600 mm X H3 000 mm 3.6
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/A7 N BCF DK
Hybrid BCF

R)E*EHE2 7NV —7
1% # B E
Masanori Sugisawa
CR)E L EHRE 2 7V —7
1 Hh M

Hiroki Yamaji

NA 7Y v ¥ BCF i EERAAEWRELEE (BCF) O LEICREIR 2 3T - AW LHEE TH

), DMSO &R HFKREIZB W TREERKD 2 U EORHAENEHT S,
AHREDLERFREEED/ NS V) 21, WBRA E B2 ) B@OMREI A ETH 5,
AETIENA 7Y v N BCF OB CMEERIZOWTHE T 5,

'

The Hybrid BCF is a combined biological treatment system, mounting a fluidized bed
on top of a fixed bed type bio-reactor (BCF).

The pilot test proved the Hybrid BCF was twice as effective as conventional
fixed-beds in treating DMSO wastewater. The system requires less installation area.
Moreover, no solid/liquid separation unit is necessary compared to the fluidized bed
system.

Key Words :
b )] 7N Fluidized-bed
E 7R Fixed-bed ‘
DMSO (Y XF )W ANFF ) Dimethyl sulfoxide
TOC % & Ay TOC volumetric load
TOC B % =% TOC removal rate
£ ) 1 BCF ZREERA & BRI KA s (Lhik

BT TEDFIZBWT, BRI 2 E LT REBEREYWLEEET) ORNFOEFZAL, ¥
PAFNVANEF TR (DMSO) off HasmL #ozr3s Me, #hiE bR ERTE 72,
Twh, i 2o DMSO EFFKELET 2% DFIINA 7Y v FBCF IZ2oWTHERIT) o
e L CRERRFRE s (UgEER 1. JUNBHFEOEH
LAY RE L WE$) ThHDH BCF (N4 4 -3 1.1 BEEERXEDNIE
YEI R TANE =) BERGELTWAY, MEH A L7z BCF @7 A MEEOIRE 7 10 — %
BoA L &S IICMBEOIFLR i HO T > /737 b F1RIIRT,
fbasskoobNTE7, GREEARELIZNATY v F BCF XEERAEMUEBEETH Y, Fkit
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7 3 v 7R EFEE UPK % TR T UL £ 4T
Do ZOEERTGO T HICIIBAERZ FRTITFR
BB (BBE) 2L Tnb,

fiE] 8 IR S AE W LB 0 35 A L B AR L L S R R AR L A
ELZIKETHELTWA-OMBE Kb D SS (4
BWE) IO TLR{, BUEE L CiiBibSED
B BE R AT O B OLED v, LA LERLT
WUBRA 475 & BEGE L 72 BRI X 3E4KR o Z2 R &R 5
PHEZBI L, ABERIO LARBEORENE
U, MEOEALRI S, ZOOEHHIZZERE
LB (BIEEEKETHWTORW) IS A88%
FER L, HOHEKS 1 o L£ROB KT EBIIC
BEHT 5,

F72, ABEIEROBMET ZE LEAS Sk 3 miE
FEIZLTWB,

] 72 IR AR P ALEE T O FE AU IR TS W 72 O ETAL
B& LT NaOH 727 T pH #iE %479 &, DMSO
DI EDHEL AP OIREE AT B & AW LFR |2 &
HZWpH ETIRT S HEGBHERTLES, T D/
DUMBEKRDOEER % EM L 720, pH FHEIEERE
ET5H NaHCO; 2 Na.COs 2 EDT VA YK %
WL TwWa,

DMSO EXRDORISRIZRT EBY, S@AED
EEE A AT D,

2(CH3)2:SO+90; — 4CO2+4H20+ 2H,SO4

1.2 REERKXEMHNIE

SN, HHLZTA MEBOME 70— %5 2 X
IR TRENRI A LI 13 HEASL.0RT R Ok
TEBENICTELTHR»SBA21T) 2 & Tik%
B S EHEKR 225 (BRR) L oEMER* & T
BIERMICBE 4T ) L 2R LT AMBLHETH
5o GHNIBER 1 IIRTHROBKEFTEL, 72
MNAEREL 7z, TEIRA Y ALE TR EN L
TWAHORERNAEYLHE L IRL D, »6EENR
WOPRVOTCEEBEG S bmEETITELTS
CENHETH S,

A7 A NTHERLZZEETHEEOREIICHED
RO L BB NS 7 4 Y %% T TE Y, ko
NEIZE C OBBEERFCE 59 212, B0 7 4
NI DS LB TRIFRTE 2852 EASTE
B F 7 BR A P ALEE T3 R E N THARE L 4R
Elp o RARITILERK & & L IZEBESMCHER SN A
72O AT ) BN e Bl L TR EITZ 5 9
RGN ANE L 05, L LAEKE & HIZ
SERARDHER SN D 70BN & L Cibiith 7 &
DEE T RER B LE R D,

ML ERAIRFEE 2> TB ) RBHL O pH
IR L CRRE DT T X A O T NaHCO; % Na,CO,
£ ) %Afi7%e NaOH DA T pH ABHSTEETH 5,
1.3 N1 71y KBCF

INA T w K BCF &Ad5izak 72 [ 5 R X A
WUER & RENR A E O BT G be /B

sl
)

Raw water

-

e

Raw water tank

Air

NaOH

[—‘NaHC03

<— Fixed-bed

Backwash water discharge

J ; Treated water tank

=1 BCF 7 A MEBE7O— 2 — |
Fig. 1 Schematic diagram of BCF test equipment

Treated water
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Treated water

Air

Raw water tank

F2H MERAEYUET X FEET7O-2— b

Fig. 2 Schematic diagram of fluidized-bed type
biological treatment test equipment

E & 1 #m#hisk

Photo.1 Carrier elements of fluidized-bed

Raw water

——

Raw water tank

I
NaOH
¢’ -{, a0
Backwash water discharge
| T i
<—— Fluidized-bed :v
Fixed-bed

Treated water tank

Air

Backwash water

FIR N Ty FFAFEBE7T - — b

Treated water

Fig. 3 Schematic diagram of Hybrid BCF test equipment

ELTHBELAYNHERBTH) TROBELE

D,

1) AEIEILO DD WRENR * BEER D FERICEE
JAZ LIV EBESEE L TEEB@E R/
SLTEA,

2) MRERO TEHICEEREZZITAI EIZLD, i
BPR IR CRETE U8 & 72 o 72 BR & BB RS C Rl
ETELOTUIKBD SS 9347 < 72 1) TR LB
ELTCOWBM S EIANEII b,

2. BAIBFEDUNIEEES

2.1 FRMEHB

2.1.1 »4 7Y v FBCF
SHMER L7-7 A PEREORIE 7 0 — %5 3

R o
ZOEBIIERE O BCF OB E RIS O L5B1c

B b R AR RBRIAA % S L 72 & e o

THB Y HFFEERR I FEMFEARDTR L v & ) 12

1R UK

Table1l Composition of raw water

Substance
TOC (mg/L) 85~130
DMSO (mg/L) 140~310
T-N (mg/L) 10~ 28

KT A VIZAZ ) =V 2T Tn D,
ZFOMOEBMEIIROELEBY TH 5,

A9 A <P #0300 mm* X3 000 mm®

B e REATEER © 106 L

HAERENE A . 2TL
TAMER L2 FEKERAE 1 RISTRT,
FKBAZALSEDL T 2L ) SUSERMAFEYS 2 D
DEFRKFE (Total Organic Carbon : A% TOC
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2.1.2 BCF
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2.2 HKUMEHFEDOT A MER (TOC BEREAMW &
TOC BEFEORR)
FARHBIRA AW O 5 X2 BCF @

TOC #fEEM & TOC BEFEOBFRE RT, 56

Bizi3/N4 79 v F BCF @ TOC g 1§ & TOC

B RO BRI 2 FBIR E 5 & BE R T

TOC BFEEIZOWTRT,

2.2.1 RENRA YL
F 4D S BRI OB A 1X TOC &1

B2%0.35 kg/m*-d 2 5 L BREFIMET LT

W5, 72 TOC HEEMA0.35 kg/m*-d LT TH

BRFEEPAZETH o7,

100\ ° 00 ® 0nfg®o N o
B @O@ 85%% Qgéqgoo
S ° o ¢
—  80r 02 %0
= 60F
z
=]
5]
8 40'
© » FA4E TOC FHAMN & TOC KrEHKD
B4R (R EA)
Fig. 4 Relationship between TOC
O A | 1 -
0 0.1 0.2 03 0.4 0.5 volumetric load and TOC re-
TOC volumetric load [kg/m®~d] moval rate (Fluidized-bed type)
IOOV 'Y L] [ ] L d LD * '
L]
_8o- *
&
g 60
5 4ol
)
e BEE TOC FREUH & TOC IREHED
B34%(BCF)
. Fig. 5 Relationship between TOC
0.00 305 010 015 0.20 025 0.30 0.35 volumetric 1€§dFa“d TOC re-
TOC volumetric load {kg/m®+d] moval rate CF)
100 ., P X b [ o o . ® 2
90 i -1.8
sok | ® TOC removal rate u] -
e 0O Removed TOC [Fluidized-bed] . ;;U
— 70r | & Removed TOC [Fixed-bed] H14 E
® 60 o 412 =
— u] . [©]
g 50- o 41 O
] 0 u] =
§ 40r o 9 0o A 108 g
A >
g %o o se 8 T 5 mem TOCHMEM L TOCKEED
& 200 s B SR R - wRAM A
ol s wnt S (N4 71 v F BCF)
0 | 8 | | J ) Fig. 6 Relationship between TOC
0 0.2 0.4 0.6 0.8 10 volumetric load and TOC re-

TOC volumetric load [kg/m®-d]

moval rate (Hybrid BCF)
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COJFEHIZKICFEET 2 DOMERRIZL B DL
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1) EZERED O pH %5
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Introduction of submerged microfiltration system for
large-scale drinking water treatment

(R)EE 1 a1 7 — 7
o H E
Tadashi Fujii

(BR) BE Wk BB 22
A S
Tetsuo Kobayashi

OK)EFRE2 7V —7
1L S | B

Kazuyoshi Yamamoto

BAOKEOFE AL, MFFEEOASIbE HiE LT, NI % dui 2 A LA JE 2 18
BROERBEAT VB, F72, B> TH - KBS KLIEA~OBH b B S UED TS,

BRI S BRI, (EROMERE S BEE & B LT, AR~ ATORENTHE, A '
BALHEDFORREE D, BEECEN - ABBELENTOREETH S,

The membrane filtration system for drinking water treatment has spread mainly
for small-scale plants, because this system offers high quality water and easy
maintenance. Recently, the application of this system has also been considered for
medium- and large-scale drinking water treatment plant.

Compared with the conventional pressurised-microfiltration system, the system
using submerged-microfiltration membranes is much suitable for large-scale drinking
water treatment, due to its characteristics of compact structure, cost effectiveness both
in initial and running cost, and easy scale-up.

Key Words :
iz & f& Submerged-membrane
i ) $l3] Membrane filtration 0
ook o Drinking water treatment
W oE A B R Microfiltration membrane

BooE R R Hollow fiber membrane

¥ Z b FE
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Table1l Comparison in specification of pressurised- and submerged-MEMCOR plants.

Location of plant

Australia

England

Module type

Submerged in open tank

Housed in pressure vessel

Capacity [m¥/d]
Pre-treatment

Q’ty of skid (cell)

Total membrane area [m?]
Total plant space* [m?]
Capacity/plant space [m?®/d/m?]

165000
Coagulation/sand filteration
8 cells
59904
1770
93

59 000
Screen
19 skids
25650
1000
59

*Exclude plant space for pre-treatment.
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Supercritical water oxidation (SCWO) is an innovative and effective destruction
method for organic material, which is expected to be applied to organic wastewater
treatment by the possibility to completely destroy the organic material and leave a
non hazardous inorganic material.

Shinko Pantec has constructed the SCWO demonstration test plant and carried out
the demonstration test by using municipal sewage sludge. As the test results, when
the reaction temperature was more than 550 C, the pressure ranges 23—24 MPa, the
excess oxygen ratio was about 5 % and the reaction time was about one minute, the
reduction of COD in organic material was more than 99.99 %, and the reduction of
total nitrogen was more than 95 %. In this paper, the interim report is described.
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Decomposition of Organic Chlorine Compounds
with Advanced Oxidation Process
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Advanced oxidation process is the method of doing oxidative decomposition of
organic chlorine compounds and refractory materials by producing radicals which have
stronger oxiding force than ozone. We conducted decomposition tests of Dioxines and
Chlorobenzenes in leachate from a landfill site and artificial leachate, with the advanced
oxidation parameters setting pH and salt-concentration process using both ozone and
ultra violet. As a result, chlorobenzenes showed a tendency that the decomposing rate
was slow when salt-concentration was high and a little higher when pH was high. As
for Dioxines, high chlorides which were decomposed tended to shift to low chlorides,
and Dioxines decomposition ratio was more than 70 % in the leachate case.

Key Words :
e & B b &% Advanced Oxidation Process ¢\
ARBEFRILED Organic Chlorine Compounds
¥4+ *T U8 Dioxines
A R RNV IV | Chlorobenzenes
N VA v Ozone

E bt 3
oK L B

Ultra Violet
Leachate treatment

F AN E FOBHEIBEATIING % CETER LTS,

REED S 74 I I S 3R EALSE CITRY & A
BRYNC R &, TR BRI S TRERIIKE & b,
PRY & ISR B IO THEN D,

LA LEOL CIEBEREY, J5I2 T3 DN LAk1t
R, HEORKLGEOATIZNEL Ehiz
WIREBIZR D00 H b, BEMORBBALEIT) 720
2, BARTIRTIBRINFEL LA THILETHIBL,

Folzd, ¥WE, ANV L, M)y LAEDER
BEOLR, EEBORBY, SHEFAEFT
HO L) 2 EBERIEEWHEEmML, IhbiddE
BB IC L 2 HREPRETH ), HYD
SERDPET R CEOMEZNZTBY, BEYOH
KPEALL TETW 5B,

ZHIUES T, BHKOEEBREO LA, HO%

32 S T 7 R

Vol. 44 No. 2 (2001,2)

——#




HWE, 505 F X VEEORKBIEFILES
YosEm, S HICIIERWIBEORBAICL - THER
DY IR 72T TSR RE T, Bk niiE
R CloODBEME, ¥4 %Y v ESDOE
BIEFILAYR B MEDE 2 BT 585108 E
TSI L fp o TE TV A,

LT RO BALEFEME LTDTEY 2 — VY
AT L EHLREAEE A 4% VEOBE
TR AT BT A RAE L, BUERMEAKhO 54
X VHEIIOWTEN=T LY —EIZE BN
BOREOBEHE Y EBL TW5, — 5 TIEBR0LE
BB LRI OT A F L v EY EESHET
LEROETETWS, ENHMEHEND—D L L
TH YV REIEE % A D TS 2
BALEPEH S WDoOH 5,

Z I TIE, BERAGHREKEK, ROBEHAKE
BE LBEBERE NS L L, ARERLAWE L
TFAF XV Y HEHORFEYE L ShbsuuNr ¥
YHEE R, RERLEI L 2EBEFILEY 0N
FRAVEEEEME\Z DT, BEIZ pH R UMESIEEO 228
WDOWTHE%To 2O TRIZHET 5,

1. {BERILEDRIE & 458
1.1 {BfERbE

R R L1 AOP # (Advanced Oxidation
Process) &MHENTW5E, ZOKFFEIZA V>~ (L
TOs EFRT), B (LT UV E8T), BERML
K#E (LT HO, £#7), MlESEro4nLd
2OLEAMAEDLELIEIZLY, AV I LEE
WEBIbL DA FEov Faxi s Uh 0 (BLF HO- &
M) EIFENZBEE % % < S84 88, R X
< BRALS R A AR AE S 2 B BN OB TH 5,

B RIKEN LB E OB LR ITTEMN 2R T,
CORIIREND EHICHO - 37 v FIZR 5D
LEALEITH D, EYTIIO@EL SR VWELES
WOt L, ¥4+ % 08 (LT DXNs &
W) SEORERICEWOMRIES THLLE
bhTwib,

S50, RERILEDREE LTUTOR, &
sty o s,

B B
O AEYOHRTIIGEH L Nk ho 2B HEDE

RHEARERICEY OSBRI T,

@ BERYIIKEZBILRE T CEENENITTEET

BEREYOREN D v,
® HO- 3B b1t <, MISEEIH N &2

O UG AS A S 4L, O, HALE, UV

MY DREFEBIZT N7 Mk b,
MO
O EREEOKREMENEL, AT — LBy
BIZE5\,
@ UV, FV/FAF—-ZFDa R FIEn,
@ BEETTOCOBMIZY2->TiX 0, DFEE
2R THY, Fo=vFaRINEL 5D,
1.2 BAIEEICH TS HO DER
0:; R UV, HO0. #fHTAZ 212X % HO- @
AR BAEIZ DWW TEHIZIR T,
1.2.1 O; & UVHEHIZL 5 HO: DA
O, & UV ZBEH L7254A, 9% 0, AUV
PHDOIFINF— () 2H2z6NLZ EII2LD,
PRE L EEIRBOBER T IIo@End,

Os+hv(254nm) — O.,+0('D)

Z ZCHEA LR IRE OB R R T L KD L
T HO’ ﬁfﬂiﬂfﬁ_% o

O('D)+H.0 — 2HO-

1.2.2 Os & IO, BFHIC X 2HO- DR

Os & HO, 2PFH L7236, 3 H.O. 25KkH T
L ROV FF 440 ERFEAT VRIS,
Z L TH# IS IZ & o THU HO, RKIZE{LT 5,

BI1R BRI OBEERILETTEN (25C)
Tablel Normal oxidation reduction potential of
oxidants at 25C

Vol. 44 No. 2 (2001,2)

AN SRS E

acid solution Volt

F.(g)+2 — 2F 2.87
OH-+H*+e™ — HO 2.85
Os+2H*+2¢~ — 0.+ H.0 2.07
H:0,+2H*+2¢~ — 2H.0O 1.78
MnOi +4H*+3e~ — MnO.+2H:0 1.70
2HCIO+2H*+2e~ — Cl+2H.0 1.63
HO.- +H*+e™ — H.0O, 1.50
Cli(aq)+2e~ — 2CI- 1.40
0.+4H* +4e~ — 2HO 1.23
Br.+2e~ — 2Br~ 1.07
L+2e — 2I” 0.53
2H*+2¢~ — H: 0.00
alkaline solution Volt
OH-+e — OH~ 2.02
O;+H:O+2¢” — 0,+20H" 1.24
ClIO"+H:O+2e~ — Cl+20H" 0.89
HO; +H.O+2¢~ — 30H~ 0.88
MnO¢# +2H,O0+2e~ — MnO,+40H" 0.60
0,;+2H:0+4e~ — 40H" 0.40
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Development of SV MIXER with the heated screw impeller
[RA#FRZHH20010735]
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Daisuke Tojima
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Tadashige Yamasaki
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SV MIXER is used as the equipment for powder mixing or powder drying in a wide
range of fields such as chemical, pharmaceutical, food, fine-chemical industry, etc.

In particular, in case that SV MIXER is used as the drying equipment, products can
be dried at low temperature by reducing the internal pressure of vessel. And in this
drying process, the reduction of drying time becomes one of the most important
subject.

So, we have developed a new SV MIXER with a screw impeller that can be heated
by circulating hot water. As the results of some drying tests, the impeller heating was
confirmed to shorten the drying time by 30 %.
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Table1l Operating condition
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Screw heating Yes No Yes

No Yes No

Jacket temperature T 40 40 80

80 80 80

Rotational speed, screw rpm 63 63 | 32

32 63 63

Rotational speed, orbit arm rpm 1.6 1.6 0.8

0.8 1.6 1.6

Operating Pressure  kPa abs

2.7 — 8.0

Condenser temp. T

0—4

Mark Appellation

M- 200L SV MIXER
c-1 Sm® Condenser
c-2 Cold trae
BF-1| 1m?® Bag filter
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Fig. 4 200L SV MIXER test unit
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Table 2 Overall coefficients of heat transfer
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Overall coefficients of
Jacket temp. C Impeller speed rpm Drying criteria heat transfer W/(m?* °C)
Jacket Screw
40 Screw 63 | Constant rate period 169 257
Orbit arm 1.6 Falling rate period 41 84
80 Screw 32 | Constant rate period 109 184
Orbit arm 0.8 Falling rate period 43 64
80 Screw 63 | Constant rate period 130 203
Orbit arm 1.6 Falling rate period 49 91
100L SV MIXER

80 Screw 100 | Constant rate period 108 —
Orbit arm 3.0 Falling rate period 31 —
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HBHAKeRKEE “ PABIO Flex”

Fine-bubble diffuser system”“PABIO Flex”

(K L FERERE2 7 NV—T
W oH # B
Toshihiro Matsuda

(K% 2 HafraBss 6 /v — 7
m ' W 17
Hiroyuki Chifuku

FA YO INVENT # & ) BEZBEF 2 -T2l L22=y P ROBHMEHAEE

“PABIO Flex” & HMEA L7z,

AEB IR ORABRLAEECKPEELT L — 5 —, HRKEAHEAKE L LB L TRV ER
FRBUIRLEL VD, TOLOBRRULELREN 2R OB AR E & L T30~50 % 2

HIR S 5 Z EAMTREE 2 5o

F7o, REEBIBRTMKISICEET 2 LEP V20, BEHEAOBR 2 IKPTIZREB LA Y

FFVAEITH T EDTEETH B,

A fine-bubble diffuser system, “PABIO Flex”, licensed from a Germany company,
INVENT, is a unit type diffuser, composed of special membrane tubes for aeration. It
has a high oxygen transfer efficiency compared to conventional aerators, including
surface and submerged ones or coarse bubble diffusers. As a result, power cost is
significantly reduced to 30 % to 50 %. It needs not to be fixed on the bottom of the
tank. So it can be installed and lifted up without draining water from the tank.

Key Words :
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Fine-bubble diffuser system
Membrane tube

Aeration module

Saving energy
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T, RABREESCKFPHEELT L -7 — & L
LTH#150 % BEICHIE S5,

- SAERE I EE T B LENEN D, A
B H HIRETOREEBERRA V7 F Y ANTRETDH
D, FHBMILHAA, EEDOEERBIZBW
TORBIRBIHRE o7,

RICKREBOME L BNT D,

1. HEOBE
1.1 18 &

PABIO Flex i3l % [iad5AETE 5 L 912,
REAEHEN L LT 22— TR T L U2 HL
Tvb, MEIZEPDM #1Z# L L, iEIZL > T
X arobobRMTHILITES,

PABIO Flex DA FIIE 1 RIIR L2 & 9124
FTREZ2 LTS, RRIIFEFIIBRETHAL2D, &
ELEE L EHTTEHICEN—AFHOY A %
BELTWS, FRAT 22— 7 R>EFNEFNDNT
LTLT7 =~y F—IZHIffiFonTnbizd, &
WOBIIVLELRT 2 —TDAOTMWTT A, AT
F U ABHMEETE B,

BEEBED A V7 v A TIIEE SR % 4L
DT, BEEEZBICTLLENIELSL, LA L
TR 2 OB E LT, BEEIBRAEr e
WKT5Z L3 LVWEEZSNS, PABIO Flex
TR L=y VEERICEE L Z2WVWEEE LT
D, mY TSR L) ENOWE KT IFESE
~NBIE LA ENTRETH S, HERBEOHETYL
BHIRBTAHIENTE D,

- PABIO Flex OAVE
Fig. 1 Appearance of PABIO Flex

1.2 % £

OFVERZEBENEICL DIEROBLRER L LB L
THBLAHEN %£30~50 % I[CHIBTX 5,

QOiE, AT v AIBREEAOE EIHTICE
MidhHIENTES,

@F 2 — T OTWPH U2 ETHLEEHFOAD
HRDTIRETH 5,

OEREFILT 2B I3EFHER 2T, Foa—7
PHERE G LHEILEH L A720, BT R
WOBAE o F2Fa—7OIEIC L R
DI ED DRI R DD 5 .

OBEF 2 —7EQE ) 2 /LT TRIFITITH S
7o, BERZERITIC L) RS 2 4 U, K
{EOBRE AL A ) I RE SR S e d <
%5,

OWHEFRT 2 — 7T ORIITHEBEEH b, F KL
BARF 22— 7HICDEBEERIT T A0, BA
TREWEDA L — X LAERTE, BREDOEMR
ERAOREE BIFICIT) 2L TE 5,

1.3 # 1
PABIO Flex (Z1330A B, 10F Bl 2 #4535

%o 30A BNIIBRAFEREICERE L, 10F #1132 30A

BED/NRIEETT70— MIAY FIFCHBEYT 5,

WFRZS V- Toa—54 754708

RJEEE LTERIS Y, IBOKESERIZHHE

HA$TA52ERTES,
30A &, 10F MOFEAREZE IRIIRLZ, 7

L— ADOBEEMEIT SUS 2#fH L T 5, 30A #l

Membrane tube
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FEIR OEELR
Table1l Standard Sizes

Type 30 A 10F
Dimentions (mm) 30001450 | 1180x950
Weight (kg) 200 30
Operating range (Nm®/h) 25~125 6~30
Oxigen transfer
efficiency (%) 25~50 25~50
(20 C, clean water)

Membrane tube material | EPDM/SILICONE EPDM
Available water depth (m) ~ 8 ~ 8

E2k EREMLOLE (20T, HK)
Table2 Comparison between PABIO Flex and con-
ventional aerator (20T, clean water)

Type Aeration efficiency
(kgO:/kWh)
PABIO Flex 4.0
Surface aerator (our company) 2.0
Submerged aerator (A company) 1.7
Coarse bubble diffuser (our company) 1.1

DERF 2—TIXEPDM 23>0 a8 ThY
BEAKDOMIRIZIIS U CT#EET 5, 10F #Tlid EPDM
PREHEL L TWh,

% BREBHIFIIBRAKEELHEERICLVE
1IbL, BEKEFRLS RBEIETHABEI/NE
B3 EKRELRSD,

2. TERRSEEDLEH

LHORMBAREE, HAKEHEAEERE, BLO
it DKPHEELT L — 5 L ORBAE 2RICTEL
7o RMBAEEEIYUMOL Vv 7L -5 — H
KAJIHERERIIL D) - T AT ) 7Tt Ta—
F—Tdh5,

BAHHBOWETIE, RABRERE L LB L TH50
%Iz, V—TARATY) U TTF4 T 2a—F—-LILKTE
E30%LLTICHIB T A 2 AW REE 22D, F72
BOD1000 kg #L¥ 4547 — A2 HET L L 14E
MTENEFN2600FH, 7300FHEIRT A I &
Hk 5,

3. EA5
REBOBHIZEE1 ~3IZRL, BE1IZ

EER1

PABIO Flex &S (1) v
Photo.1

Example of installation of PABIO Flex (1)

EH 2
Photo.2

EIRAL I T O EEARIE
Appearance of aeration at low water level t

B H 3 PABIO Flex i%&#fl (2)

Photo.3 Example of installation of PABIO Flex (2)
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WHEOBTHEIREBEL20THL, BE 2 IKE
TWTHALZRKREZRLTEBY, HELHEI %
SNTWDLZEDGN5, BRE 3 ITHAEAM~DE
EFTHE, TT7T—OWERE 7L XL TNF2—7
T Fo T\ b,
F2MIZIOFEICE 70— M RZFL—%—0
REBITHE, MOKIICKET LLER N0
JEE ORI IR S e vy,
MAEECTIIBMRHERENDS VT v E= TRLE
TOFERD% L, 0t BOD, COD BFEn 4y
WEZHIHEH I TS,

t ¢ U

Z D7 UFEFE R Bfh L7: PABIO Flex iﬁfl_vf“a.—
THBHMSIEHAEE THL, 22y PRICL
wétbﬂbmw%<,%%@%ﬁﬁﬁtmﬁtf
30~50 BDOBENHEBEEBE D, KULBRENE T
AINVFALICEMTX2bDLHELTVS

F 72, BERRBBRSGRN O EH RLER R OBE5hIZ b
G LAV E I, DS DR B TR EE L
Lfkbe%k%uuﬁuﬁmtfﬁﬁéﬁwt%

E %

"OP€| HDPE pipe

R

Flexible
hose

{ Flexible —
hose ;

ﬁiﬁuéé
{ module

$28 7u—75 4 7% 147 PABIO Flex D&
Fig. 2 Example of installation of floating type
PABIO Flex

RbBo od, BESFEUIMIOEETEETHLDT
YRR OB AL, Y ORBVWAbEE
Wy,

[&EX#]
1) Marcus W.A. Hofken et al.: Wat.Sci.Tech.
Vol.34, No.3-4 (1996), p.329
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BHEKPEHT 7L —5— “PABIO Mix’

High Efficiency Submerged Aerator “PABIO Mix”

(KB LB 2 7 v—7
5 H 4 =
Toshihiro Matsuda

(KB 2 HMEES 7NV —7
moo®|\ B T
Hiroyuki Chifuku

FA 2@ INVENT #: & Y S50k biEEL 7 L — % — “PABIO Mix” ZHMAEA L7z, &
KEIIAMEIROREB 2 HEE 28 LRSI TEREZT) 720, 2L2VEI TR &
THIENWTEDL, VU TANR=Ty— b HlAELETRAEEL LTHWABETY, [iBEHE
HROMAVIEGERIZ L o THISET 5720, BEERESIEIIRIES R, BRICLELRE I ZHIET
LI ENTESL,

T2, AREBRIBRESHEETICEET2LEN W20, BEENOBERI TICRERTX V7
FURELT) LN EETH D,

“PABIO Mix” is a submerged aerator licenced from a Germany company, INVENT.
This aerator has a special hyperboloid shape stirrer and creates vortices near the
bottom of the tank for mixing. Having high mixing efficiency, it needs little power. And
when it is used as aerator by attaching ring sparger, high aeration efficiency is
obtained and we can cut electric charges for aeration because it cut bubbles into
smaller ones with the shear ribs of the stirrer. It needs not to be fixed on the bottom
of the tank. So it can be installed and lifted up without draining water from the tank.

Key Words

KL T L — 5 —
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Submerged aerator 'R
Mixing

Aeration

Saving energy
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ESEOKPEBEL T L -5 —FHMEALL, =
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BRAEEE S LCHEH L7254, BERBBE IR
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RAIWANF B EZIT) OB L2 BIKRE LT
BY, DB THENIEET LI EDTE D,
PABIO Mix {23 E—% — %4374 5 C-% 4
TE (BE1) KPE—%—%HT 5 D-447
(BE2) "SI EOEFICELECHRET L L
MNTEL, FNEN, HET I THEBZIT),
72, BAKEVWEASICRBEIOL) IHEKED
PABIO Mix 2 & o THE#A1T o

PABIO Mix IR EHOARIZHNE 4 T L 1§
JWHWD YA THH 5L, BRICHVWL 54 70O
HRIIEEHISHPVERZHZ TS, (BEE2)
COWPBEROTMENCY) VT A=V v — 5 EEL,
FINOMBINIFIEE ORI L LT
5720, MFELICMETEMRIELIENTES,
ZO1OECERERESEIRIEIMESNDL, B
DY A TEBEREELT L EEBOMILHEHT S
ZEWTE, BASNEEHFRERHILHEIZBITS

PABIO Mix (C-% 4 7)
PABIO Mix (C-type)

E &R 2
Photo.2 PABIO Mix (D-type)

PABIO Mix (D-% 4 7)

B BAE 1EBTIT) IEARTESL, BHLER
TR RL D701, YOBRZTHET LY
AL, @EIEA N Y — AR K o> T
Y —DEEBOREH TS . (BEAREEE KT L
FTHLENHL)
1.2 % #

@ PABIO Mix i ] HIHEROBHEIC L ) 1
JEERT T TR AT 720, BWiEEtiEEL A
L, /DEVENCRIRMIEEEEIT) 2 AT
Xb, ZOOEEHOEFEIRT A2 EH
T&5b,

@ BEXHOY A TESVERERESE =LA
T2, ZOOBKIBOBZHIKST S &8
T&5b,

® 1ATHE BROWHBRZITEETH ),
R EEL AL SR, BB RS
HTBZENTES,

@ MEEHF~NOBEEFLETEWZD, Kol
TERRRE XA VTFUADHRETH S,
® FESAMECHIEEIT) 720, REIRAZ

ED L, BRRLBEL W, /2, FEICE
BEDPTH D, BT, BEAMELEEE TS A
BOWTERHZEL S FICHBLITH) JEHTE
L7280, KEAPOEBEZE 2 KPIZE Y AL Z &A%
B, REL BRI EIT) ZENTE S,
1.3 PABIO Mix @& H
% 1]R\2 PABIO Mix 0@ B & % /R~d,
EOBEZAEIZS0mm 252500 mm FTTHhb, ik
FHAGEEIT 1 K720 0 (BBOAZITIHS
75T0kgO/h FTTH5H, £72, HHTESL 1 #
H7: ) OREERFEIT R K T5000m® TH 5,
W, HIE - BAERIEoORE X, BIR, KEE
WRELSERENDL /20, KA DBEIZBWTHREA
RETEAITO

# 1R PABIO Mix #H%iH
Tablel Range of application of PABIO Mix

Mixer diameter (mm) 500~2 500
Moter power installed (kW)
Mixing 0.2~22
aeration 1.1~22
Available volume per one mixer (m®) | max 5000
Oxigen transfer rate (kgQO./h)

0 ~70

(clean water)
Available water depth (m) ~14
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2. TERBSE DEHEE
F2IRIVEROKFHEBEELT L — ¥ — EFTHHE
B NEEL I LR R, FTHEHE N EE
EXERHEROFERGIRELHRT 2 7-20IC0E
ZREImP B OB THE, B2RIFLT L —
YarE{Tbhwgs (5K) TORBRHRERTHS,
PERMIEE ~TW/ m* BELETH 575, PABIO
Mix Tl 2 ~5W/m® & A% VB TRIRI I
HT&5,
RICHEEREE IR LB LR EE IRIC
R, BMERHE MR MRS (£— 7 HhE)

$2R FTHERELERZOLE

Table2 Comparison of power density*!

Power density
(W/m?)
PABIO Mix 2~ 5
Conventional submerged aerator 5~17

*' mixing wastewater without aeration

** values from actual results of delivery

B3k MEBRBEIZEOHLEK (20T, HK)
Table3 Comparison of aeration efficiency (20 C,
clean water)

Aeration efficiency
(kgO:/kWh)
PABIO Mix 2.2
Surface aerator (our company) 2.0
Conventional submerged aerator 17
(A company) :

Bak WiEAe (EMHB1)

Table 4 Specification of equipment (example of operation 1)

1) IV BELZENZTERSELIEHNTES
PERTETH A, FEIFREL) PABIO Mix I37E
KOXKPRILT L —F — L WRT, BEERBEE)
RENENZ LD, $/2, REABRKEELD
LEEEBBE MR AE ., TD7®, PABIO
Mix #f#HT A2 L12X ), BRICLELRB L%
BT 52 EAuTREE 22 B,

3. BHPH

PABIO Mix i34 RIS EAT 52 L 8T
&%, BOD - COD BisrbrERmMibiizgiz d b5 A,
1 BTHE - BEAYOBRZAZEDPTETHS S
Eh b HRERL S FEEHRECO AL Z L
BTED, RICEBHIZOWTRMAT 5,

3.1 £ fE 1

RBAIZ, N4 YO Isny TOTF KM THWS

nTw5b C-% 4 70 PABIO Mix iIZ2W TN
5o BARICEMRELRT, 22 Tid, HLHE
WE AT TEY, Wb REMICBT 5 NEEEO
THZ, BPEEBRIIL>TToTwb, BEE S, 4

E 5 3 REEOHEAPIRT
Type C-type Photo.3 Mixing appearance during denitrification

Tank dimentions 12 mLX8.3 mWX3.9 mWD
Number of mixers 4
Number of mixers/tank 1
Mixer diameter 2 300 mm
Motor power installed 11 kW
Denitrification

Power consumption 0.8 kW

Rotational speed 14 rpm

Power density 2.1W/m*
Nitrification

Power consumption 9.7TkW

Rotational speed 41 rpm N .

Power densiti)f 25 OV\p;/m3 E B 4 HUSORHRRT

) Photo.4 Mixing appearance during nitrification
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5 R 5 PABIO Mix (D-%17) &BOKT

Photo.5 Installation appearance of PABIO Mix
(D-type)
EoFR MR (EH2)
Table 5 Specification of equipment (example of operation 2)
Type D-type
Tank dimentions 20 mX6.5 mWD
Number of mixers 6
Number of mixers/tank 6
Mixer diameter 2 500 mm
Motor power installed 7.9kW
Power consumption 7.3kW
Rotational speed 32 rpm
Power density 21.5W/m?®
Oxigen transfer rate 350 kgO./h (total, clean water)

IZPRE s, b OBBEORRE R T, HERTIX
KEDPENTIHBETETEB Y, L TIEEREDS
=12 HE IR L(BATETHLZE0%D0 5,
3.2 X i fl 2

RIZ N A Y OEFEBEKLBR M EHI N TS
Bla#ing 5, 8850 RICRMMEZRT, 22Tl
BV TELD-44 THEHIN TS, BEES
7 L= TRYTALBAEICREL TS LS
HERTLEDTHE, T Tlx, COD KD
1T TWh,

3.3 = B f

%2 PABIO Mix OJSHBI 27", CF AT

21 PABIO Mix it H#1
Fig. 1 Example of application of PABIO Mix
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A, £2ZI2CHA4 TEMARALZET, L —
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T Y ADHEEE RS,

s 7 v

WH R PBSIIEKLBICBWCIEFEICEETH
bo D7, BEWEELHEY, BAEEICRKOLN
TWiz,

BT OFEEA L7 PABIO Mix 3% H 2
FIRODKPHEHLT L -5 —TH Y, shZE HEH .
BRAETHIENTES,

COEEBEMHHT S LT, BEARUIRARELIC
TZH5LDEHFESINS,

[&EE]
1) Marcus W.A. Héfken et al.: Wat. Sci. Tech.

Vol.34, No.3-4 (1996), p. 329
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TEL 078 -992 - 6532

FAX 078-992 - 6503
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B A B {Lix £k /$%KE Rotowasher™
Precision parts cleaning system “Rotowasher
using super critical carbon dioxide

TM#

(%)% 1 AFZERSE 0% 3 %=
[i7} H  ® %
Hideo Nishida
H &
Hiroshi Nakai
= 1A — A

Kazumaru Saeki

AL 3R SR BREEN TR L T2 % Chematur 4t (A7 =—72) 295 - e L T %
| R BRAL R R UL 2B Rotowasher™ o EINAH L IGEFE MG © #iks L7z, FFEIX, &TF,
PMER AR T oL 0 T, RO 7 0 ¥ R KT L TH BRI BER BRI FEZMEH L 20

FEAWE P T eI, S TF vy N2 BRI 2 e CHEEEARM LSS T EDITEL )
WRELREBEEDNH S, AR TIE Rotowasher™ O E & 2 BE T 5,

Shinko Pantec has contracted the Disribution agreement regarding exclusive distribution |
right for the precision parts cleaning system with Chematur Engineering in Sweden. The
Rotowasher™ uses environmentally benign carbon dioxide as solvent compared to
conventional organic solvents or water, and the revolutionary rotation systems allows to
be treated efficiently for enhancing the level of cleaning. This paper describes the

characteristic on Rotowasher™.

Key Words :

R RS R ik 3R Super critical carbon dioxide
Fw K E

R MR v N -

Precision cleaning system

High speed rotating washing chamber
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BE2IRY,
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EOEEL= Y MR O EHEEEROERIZL Y,
e, BEOBERIIELTBY, 5|2, ¥E
DTV, TRy MEPEBLLTWwWA,

2. A0t AHBE

EE
Pho

5 232, Rotowasher™EED I AF A7 10—
X%~ d .
PR REEIL, TR bRFEL AL, FERL CBER

ALk FIRRE (RE=312TC, E/H=74MPa
Pll) ofgwsilts LT, A8YOHE (KA Vs
CERRE LS THLDTH D,

VR O U, BRI R T N2k
LT, MERR B LR R SRS, KONy
FAT v Thblb,

1) #EEHHOEETFT v o N—H~DL v b

2) PESTRE (BRET A 7 Vi, BB EEE)

3) WEEHOR Y WL

HNT BRI aRL, PETF v D N— DNy
FAICEEE NS, 8BIENIZEHTF v N — DO E
MxRd,

W LARE, BAEBABMGRSY v 2+ 2 & T
man, Pk, BEMICHREY A 2 VS ERS R
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1 Rotowasher™ D% &M (2 600X800X1800H)
0.1 General view of Rotowasher™

(26008001 800H)

| 0777
g //
9_%: Solid Liquid 7 7 Supercritical carbon dioxide 7
] 00,
Pcr
7.4 MPa (Crmcal point)
TP
(Triple point) Gas
I
Te Temperature ——
31C
1 TEAL R EA IR
Fig. 1 Phase diagram of carbon dioxide
B1R TBRILRFEOWEEK

Table1 Physical properties of carbon dioxide

Te=31.1C
Gas  |po=7.3§MPa
Density 5 6006~0.002|  0.2~0. 0.6~1.6
(g/cm?)
Viscosity 10~30 1030 200~3 000
(uPa-s)
Diffl;sivity 0.1~0.4 0.7x10° (0.2~2)Xx10"°
(cm?/sec)

TRAPTE SN, F0%, BESAT 768y
TEMBERAMEBN L, FrEDBEROEE, £

ANER SN D, BEEIE, NAT v MO EREET
LIS, WO ZBRILRBEAERAGE S s B TT
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CO, (lig)
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Hydraulic
Power Unit

E2m EBIRTL7UO-—
Fig. 2 System flow sheet
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i A1047
Lifting aid
l
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Fig. 3 Outline drawing of washing chamber

3. Rotowasher™ B R _BRILKF %X F

DHERE

IR LR ERGEOFRIE, RO VR
THEB I OKEEE LB L TROEBY)TH S,

O BERESRE I L TES

QBHMELRTERZ D OMILR Ml 2 &0 bENE R
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OBGEHROEBRTEINE

OMERMAEC, Mo X b AYZA

®©F B NREERE

OB tixFIE, HE, TEREMH 5

@1—F 41 F 4 HBEEI/NIV,

& 512, Rotowasher™ BEEFR “ERILIKFELLIFD
RAKOEREIX, BEF Yy o N—2EHHE (~1200
rpm) CTRIEEIEAZ LT, HENOBE~OYERE
BN IRES TS LI L AREBESIREOB AT
b F7o, R, DIERERRE, PR, B
BALRZEORE, EHEMBCLIVHEASHEING,

4. Rotowasher™ B {4
4.1 EBEH

/AN A 7 v B M 20 min
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- PEF v o N—EREERAR ¢ 15L
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e W OB OfF IR OB ~1007T
- BT v o N—REEEE 0 ~1 200 rpm
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Leachate Treatment and Re-use with DT-Module System

BRpesgEs 7v—-7
P/ R b B 2
Yukihiro Ogino

AT LB DB K 2 BER BRI TUETALZEDTESL, DTEV a2 — VY AT ADRE

L BATHRE B AN R bt v ¥ — (REEBESERTHERT) ~20004F 7 BICMASh, HE
FHIELTWA, BHKOBHEBRY AFA~NOBEHBE LTIIE 1 5L 5,

Higkid, 10m*/d DRENZHb, DE LABERERZERL T, 72, A1+ XL V4 L
& E0.45 pg-TEQ/L 12k L THLEE/K0.00014 pg-TEQ/L (BR3%99.9%) TH Y, BEOMIE ST,

A XX REREWE L IIITRERENFBI ATV,

MBKIZE & - RDF (I3 EEREML) i7"~ MK LTe2aBEH s TE

D, DTEY 2= VI AT LERBKD)FALA 2V TFI 0 e LTOKRBEZ 208 L, 70—

ARV AFLIIZBITE DT EV 2= VY AT LADEMEEZEIEL TW5D,

A DT-Module system has been delivered for direct treatment of leachate with
reverse osmosis to the Shisou Environmental Clean-Up Center (an integrated final
disposal center) in Hyogo Pref. The system having capacity of 10 m®/d has achieved
dioxins removal ratio of over 99.9 % or a reduction to 0.00014 pg-TEQ/L from 0.45 pg-
TEQ/L in the raw water. Treated water of the system is fully re-used as process water at
RDF (Refuse Derived Fuel) plant in the center. The system has been in operation since July
2000 and have proven the advantages as re-use process.
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¢
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ES A - 1 HARIZBWTIE, LS5 ORIKOMIRG,

AR, BARICBWTIR T I MESIEE IR &
D, AL ORI 2B 5 0EKE
&, BEKEEEORL G, RELEMELY TR 2
ERBIND T —AWD5E, HHNIE, WrHENIC
BREVF R F DO Mk Fo% 4, WHKELBAD
77 MHKE LTHERHL, BEKEFOLDE )
SHMCHER L 2wy, 20— X FEERGR) VAT L LT
BIERERINDLZELLRLRV,

BN DBERIK E AR EZ T E3TAH 2 LIC &
», BOD/COD HHEPME L, WEBEEVFETICH
WbDERHSTEY, BATOFNMHEHIRET S
JU—A RV AT ATHERET HIEHE T T2 XA
WIRE D, 70— ARV AT LBV TIZEFH
KDL FmHKE LTERSR, ¥14F 2 08
FORBBIEE Vo lE,rL L INLOMEEE
WEOKREOLEL S5,

58 iE VA A &

Vol. 44 No. 2 (2001.72)




ilE - MEAEWEORI SO/ KL % H—
DTUEATHRLIBDTEVa— V¥ A5 A3
MAKBANOREBEZE Y /BRI L Eoonb
EDRTEDLIEPY TR, ZOWNHEKOFEF HEE:
LIFFIIHmNZ L2, BEBKLEL ) FEFICE
WCIEHICHE L2V AT LA EWE B,

SR A RERILIBAITHESAE [RERE
Ebt vy — | Tid, BERR AR R~k
NEDT £V 22— VY A5 ADOHMEK%E RDF
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MEEETHY, S X VEMRBIO, VA7V
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A RYAT L% TIEBHE L T, BEEYFRIE -
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EE 3 DITEVa—LyATA
(DTET 2—)
Photo.3 DT-Module system (DT-

TAFFL VEBREEMELT, DTEY 22—V
AT b % BEEE KL R~ R & VW) TR THIA

L72bDTHhA, 20006EFTH 1 HE W HEHZRIEL
Twhb,

BESENT DT Y a— )Ly AT LOMEEEIT
10m*/d THY, YNy FHRXAHH LY A5
s (OLB-4#) #fHL T3 (BE&E2, 3),

T/, DTEYV 2= VI AF AL DEAET Bk
Kix, BEZEZEFEHRAOERELEE (BE4) 2k
D, EEWE L TRETA2HA LT LT,
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F 1 RICEEKAEEZRO 70— %R,
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Biological contact
aeration

Coagulation and
' sedimentation !

Sand filtration

____________

Re-use
(to RDF planty” !

Treated water

i Sludge dehydrator DT-Module system
----------- Original/suspended processes T Concentrate
y
Evaporative
solidification unit |y, Carry out
Vaemm dyen) | prieq solid
Added process
BIM REREXbtryy— TJo-3— b (BEEEIESREERC S Y RIE)
Fig. 1 Process flow diagram of leachate treatment plant
BIE AEAL ¢
Table1 Design conditions
Parameter Units Raw water | Treated water reject %
pH — 5~9 5.8~8.6 —
BOD mg/L 250 10 96
COD mg/L 100 10 90
SS mg/L 300 10 96.6 ‘
Dioxins pg-TEQ/L 10 0.1 99
cr mg/L 3000 200 93.3 |
Ca® mg/L 2000 10 99.5

F2R DTEV2— VI AT AR
Table2 System specification

DT-Module system (type:OLB-4)

Module type 65 DTS
Ist Stage RO Number of modules 6
Module type 65 DTS
2nd Stage RO Number of modules 2
Feed 11.65 m;//d (
Product 10.0 m%/d
System performance (concentrate) 1.65 m%/d
Recovery rate 85%
Evaporative solidification unit (Vacuum dryer)
](F‘Eed concentrate ) (gé%)
. eed water content %
Unit performance Product water content 10%
Evaporating capacity 2.5m% 22 hrs
Total installation ¥5 000 mm X9 900 mm X "7 600 mm (2 floors)
(DT-Module system+Vacuum dryer) Maintenance area and addition installation space included

4 7K, BLURDFxOHKE LTCEEHEMN 1.3 %6 T #

HEhTwna, E1RICEEEMAZ, F2RIIEARBOHEE TR
HEREGIREBIZBOTIE, AF—AFLY2E 4,

L, R4 THkE LTAEBORFZANT 2R 2. YAFLDEE

Lo TBY, BRERIIBIZET AV L%
HoTwb,

F2HIZDT £ 2a— VI AFADTO—%mT,
SEEAINIDT EV 22—V A7 A, 248
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L BELEORFEL LT, BVRERY & 52 L8
WHEETH 5,

JEAK IS BRRR R OR A il 25 % 8 L CIE SR~
ENnb, EREICHERSE 2 S N7EKIE, R
vHIEYWI Ay T AN — B LTUNERY T
S NE, ER Y TREY 2 - VAZEEE
PRCmETAE L, BRHAHKENAZORAT7TO—
TR ZFERT AIREL AR T b, B EHL 2o
7R, BAEAKE LTHREBIENR S VAT L TH
Bo 9 LT, WEIREAOKAMIE, FEilkeELTH
TG, REITTAY, ERIEAOBEREDS EAL
T, HEOBEIEEO KA E L 72k r Tk
Brfli~EsE k2 PE S 5 L RS, b ) —HOIER
AR L, HEE O b - - 1EREIL, ROYEIZ
Mz, BUKOSZAEB IR\, HKKEBIZTRES
5o

FEIRNIERMOTHEBEX Z/RT . 3&iHI3IFRA
ANR=—ALEHDTImX1I0mX 2BETCORBENRN
WZa vy M s T 5,

9900

B3 DT EVa— VY AT ARERN
Fig. 3 Plan view of DT-Module system

3. E&H KR
FBARNEEAKRTOBHBEORIE L 25, EX
8D 2R (20004£ 8 H23H ), /Ny Fif
WBEBIGRI 0, 0L REEOREELER
R
FBOFIIEBRKEZYRT . BHEKMOBERZERE
OB LT, ElKEIE—E L 72 & EE )
BIRZTW5, $6RIEEETOZELERT,
BT OBBRED LA ) BEREDO EAIZL
DEEENDP LA L T T2 RTIS Z &5 T
X5, BRIEEEOKRHZZALEZE TRIRT,
BHEBEBL D 47 APEBL T 5%, HEL7E
EPBI R ZTWA,
FBIRIERT ¥ 2T, HHEAK2HS1TAH
1 F TOMNBKEBESIZERE LY 6.18mS/m &,
AL~V (Bt mS/m) PLEOKEERL B
D, FFHRICE LK E KL T b,
4. 3B Kk E
SEEBREEE Yy —AF DT £V 22— VY AT
ADOMRERBREE O KRG AHAER T B ARIIR T,
WENDHII % L LOBEVEREERE RS D, HH W
BHREBRAULTOEEZRLTBY), BWLEEREL
EIELTW5D,
FAFF T VHEHIIOWTYH, JFHIK0.45 pg-TEQ/L
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Chemical tanks
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Fig. 4 Change of conductivity (23th Aug. 2000)
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Fig. 5 Change of permeate flow rate (23th Aug. 2000)
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Fig. 6 Change of operating pressure (23th Aug. 2000)
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EIXR EEIKL (7/1~11/260FH1H)

Table3 Operating Data (Mean values from June to November, 2000)
Parameter Unit 1st Stage 1st Stage 2nd Stage
concentrate permeate permeate
Conductivity mS/m 2028 70.9 6.18
flow rate m®/h — 0.46 0.41
pH — 5.98 — —
Parameter Unit 1st Stage 2nd Stage
Operating pressure | MPa 2.53 1.63

{— Ist Stage — 1st Stage permeate  2nd Stage permeatc!

10 000

1 000

100

Conductivity [mS/m]

13-Jul 11-Sep 11-Oct 10-Nov

Date

12-Aug

g7 BRCEEOZAEA
Fig. 7 Change of Conductivity

W2xt L CALEE K 0.00014 pg-TEQ/L (275 4 —
PCBs &1r) CIZITHERREISE, EDDTH
WEREMRERIR L, WHEUKOFEFHERC D B EERE
~NOREEBHIE LT3,

7 U
ARERICBWT, DTEYV 2 — VI AF41%, B
BEANOREM A BB T CHIZ 2FDTE BREKLE
KETHLI DALY, WHEAKOEMHIZB W
THFFIEBNEOBE NV AT ATH DT L ASHEEF
Y (A

F72, BEFEOBRMBAFEFIZT N7 PR AR— R
THWRT LI EDTRETH D, RMOUEZ R/AE

%k

BAR KESHHER
Table4 Water quality Analysis

Parameter Units Raw water | Treated water

pH — 7.8 6.9

BOD mg/L 2.7 0.8

COD mg/L 5.5 <0.5
SS mg/L <2.5 <25

Dioxins* | pg-TEQ/L 0.45 0.00014

Cl- mg/L 2700 20

Ca™ mg/L 260 0.12

%sum of PCDDs/PCDFs and Coplanar PCBs

WKHIZBZENTE S,

DTEVa— WV ATLAIGEETaLATHY,
AP 5 A 4 X2 EEEY I IBRAEN AT
THIEC LD, TOREKEGREIE/EIEE
WKEEIENLFAFTF L VR FRTHI-ODERE,
[MEETCHREE ] OFEMFHELF 3 RIR Tk
HAR—-ZICERBEET L, Eil&EEs T 572 <M
BT AFETHD,

WRIC, RRBEIIY) THHTEV:, KER
INHATEEREGME - SRR v & — kAT E -
M EFTRME, WERETLFEI Vs v oBRE
LRI ZE) TREOBEERLT Y,

EVS s S R BRREERL

BISAER
BAREL TNV —T
TEL 078-232-8103
FAX 078 - 232 - 8056

E-mail y.ogino@pantec.co.jp
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EHFIALI=7) BRI
FAAXL L HERER{E DMAX o XA F LDOEEBN

An DMAX system (removal of dioxins) for Toyota
Chemical Engineering Co., Ltd.

BURE R
IV T IIN—T
b N

PN

Tadao Matsumoto

Lt BRI A RO A F Y VHEORE R BNE L2y A 4 % 2 EHIREF K DMAX
VAT A%, 200046 JICEEHT IANIY VT Y FEICHA LT,

BHTZIANVZ V=T ) Y IRBEREFYORALE EREL L TBY, Jid, FLAHE
BN 3 BEEEIRIRE D2002F D 5 A 7 & ¥ Y EBHEBGIRR L LT, ST AR T A F XY VERE

T HIE LR TH 5,

BEEDHTARDOT A+ F L VEOREZ, YWOHM TS > - HOEE0] ng-TEQ/ m*N

LUTFaTaIlEdssdbnTHorl,

AR TIE, DMAX ¥ A7 A DOMABRER N DFEEIZOWTRAT 5,

Shinko Pantec Co. delivered DMAX system to Toyota Chemical Engineering Co.,
one of the largest industrial waste treating companies in Japan in June 2000.

Our DMAX system is a treatment system against dioxins, by which dioxins in
exhaust gas of incinerator can be eliminated. This DMAX system has been installed at
one of incinerators in the disposal facilities for the purpose of elimination regulations

of the year 2002.

Our DMAX system brought them satisfactory result and it was enough to clear the
target of 0.lng-TEQ/m’N of dioxins concentration level in exhaust gas at outlet of the
facility. Described in this paper is an outline of the DMAX system of the above

mentioned, and features of the system.

“Key Words :
Y445 FT VHE
a7 5 + PCB
Bt E2l y &
BE il A
& v =1 il
F 2N &

T & HHEH SN B EEERETEYIIE LB L,
BE~ODEBRER>TwD, LML, FNaiLiEd
BUAFA, REITZEIZTHEEERLRVIRIE
TH5b,

70, BREYEHFER ZHEIEI SHER I NS
HAFDT A+ % 8 (LLF DXNs & BEER, I

Poly chlorinated dibenzo-p-dioxins (DXNs)
Coplanar PCB

Incinerator

Exhaust gas

Adsorbent

75+ PCB%&T) 1k, 20EUB LU HROE
REEHOLNILBIZDON, WERKREZREREL
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DXNs HEHFIREICRE L CiX, BRINTIZBEIZ104E
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Tablel Dioxins Emission Regulatory Figures (Abstract)

Emission Standard (Air)

o TORBIZAEOEZERK

Unit : ng-TEQ/m®N

Existing
- Requirements & Conditions New Facilities
Facilities . .
per Size Construction 92000.1.15~ | 2001.1.15~
o o 121~
2001.1.14 | 2002.11.30 202121
=4t/h 0.1 1
Total Size of Fire Bed=0.5m* | / ______________________
Waste Incinerator or 2~4t/h 1 80 5
Incineration Capacity=50 kg/hr _..< 9t/h e 1 0 ---------
Sintering Furnace for|Disposal Capacity of Materials = 01 9 1
Pig-Iron Production 1t/h )
Electric Furnace for|Rated Capacity of Transformer = 05 20 5
Steel Production 1000 kVA ’
Grace
Disposal Capacity of calcinator or Period
- . smelting furnace or dry kiln, which
| Re-
Facilities for Zinc Re reclaims zinc from ash dust collected 1 40 10
covery .
by dust catcher of electoric furnace
for steel production = 0.5t/h
Under usage of aluminium scrap as
el .. materials, Disposal Capacity of
Facilities for Al
acriities tor ) i calcinator or dry kiln = 0.5t/h, and 1 20 5
Alloy Production . .
the Capacity of smelting furnace
= 1t
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Fig. 1 Flowsheet of industrial waste incineration system (No.3 Incinerator)
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Fig. 2 Flowsheet of DMAX system
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Fig. 3 Outside view of DMAX (for No.3 Incinerator)
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ey SUS316 L (for No.2 Incinerator)

2R TAMER

Table 2 Performance test results
Item Measured value (DMAX outlet)

actual 125000 m*/h- wet
Gas quantity wet 95200 m*N/h-wet
dry 49700 m*N/h-dry
Gas temperature 83T
Composition
of dry gas O 10 % (JISK0301)

Dust content

DXNs

0.0081 g/m°N (JISK8808)

0.02 ng-TEQ/m™N (JISK0311)
():Measuring method
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TECHNICAL NOTE
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EEFRGL, BRI BN, (1)
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Fig. 1 Classification of adsorption isotherm

Concentration %
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Fig. 2 Mechanism of fixed bed adsorption
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Table1l Kind of adsorbent

1 [ { §
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Time [h]

Adsorbent

Activated carbon
Silica gel
Alumina gel
Molecular sieve
Activated clay
Zeolite

Physical adsorbent

Ion exchange resin

Chemical adsorbent

Acid material adsorbent
Alkaline material adsorbent
Neutral material adsorbent
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Fig. 4 General adsorption apparatus
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Fig. 5 Adsorption/desorption type apparatus
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