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New methane fermentation system
for food waste without solid residue generation Kenji Katsura
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A new methane fermentation system named PAMEDIS has been developed by combining our sludge
degradation technology, S-TE, and the conventional methane fermentation technology. In this system,
generated solid residue is solubilized by enzyme secreted from thermophilic bacteria and converted to
methane gas by methane bacteria. A pilot test of the system conducted at a food-processing factory

suggested the possibility of complete removal of solid residue and the methane recovery rate of approx.

90 %.
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Solubilization tank

equipment (2.5m?) (0.5m3 %X 2)
Methane fermentation tank
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(a) Whole view (b) Solubilization tank
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Photo 1 Pilot test plant
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Food waste Methane fermentation treatment
I process Biogas .
(Methane gas) - For boiler
Tearing & *
Separation
equipment Organic Methane . Desulfurizer
substarice fermentation Post-treatment process
tank
) Activated o
Thickener sludge tank Thickener
Plastic bag & Food waste
Container slurry > Treated
water
Dilution water Crushing
equipment Solid residue
Pretreatment process Solubilized Solid residue
residue (activated sludge)

@ Alr Solubilization tank

(S-TE tank) Solubilization treatment process
1 N4 0y FPEROVAF AT~
Fig.1 Flow diagram of pilot test
x® 1 EBEMG
Tablel Experimental conditions
Process Items Unit Design value
Pretreatment Amount of treated food waste |kg/d (wet base) 80.0
Methane fermentation Tempergture . . C 540
treatment Hydraulic retention time d 10.0
Volumetric CODq loading rate kg/m%/d 115
Post-treatment Volumetric BOD; loading rate kg/m%/d 0.5
Solubilization treatment Temperature . T 65.0
(S-TE treatment) Rate of aeration vvm 0.05
Hydraulic retention time d 3.0

LB, B, THAZ Y- X YERES R
Bo —F, WEENLERBIUOYZ -V, B % 2 gSEEWATY— oMKk
7L — NIZE OV RETAEELIIBIUTEIICIY Table2 Characteristics of food waste slurry

PEH, =S5, BUEN - BMEEYIIRY T Items Unit | Average Range
X DB RS, FFKTRmMTAZ L TS mg/L | 81100 76500— 83400
LD, TS (Total Solids | BHEIREY) BEZTE \E mg/l. | 77600 | 73200— 81600
DWREEICHIEL, ZOBBREL, ATV —RICHR: VSSS mgfi 22 fgg 22 ?,88 - 2§ ;gg
- A T ~ g mg —
é@;ﬁ””ﬁﬁ% AT ERIRORR & LT T-CODe | mgL | 117000 | 103000 — 129 000
T o T-BOD; mg/l | 60200 | 56700 — 64000
R2CCEMBREWA ) —OHRERT, TS T-N mg/L 2 900 2050 — 2410
BE % 480000 mg/L. (80 %) ZFAEE L 7R R, T-P mg/L 450 370— 550
T-CODe 137117 000 mg/L (11.7 %), T-BODs i34 Hexane extracts | mg/L 6 100 5200— 6700
60000 mg/L (6 %) Th -7, _ PH — 42 3944
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Tearing and separation

Suitable matter
for fermentation

Organic substance : 90 %

Food waste ——>|

equipment

Organic substance 197 %
Plastic bag and container : 3 %

Y

Unsuitable matter
for fermentation

Plastic bag and container : 3 %
Organic substance 7%

'

Domestic waste

B 2 sk - SRROYWEIEL

Fig.2 Mass balance of tearing and separation equipment
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Retention Time . /KIJFRIFHEEER) %8 TA2
Ll2& Y, COD. AfEMT LA 38/, iz
HRT % 10H 127 & L 7245 R, CODe &HREM IE
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2ERL 7,
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(recover rate : 93 %)

For crushing equipment

R 3 Ay UREBEMEOLENLE

Table3 Treatment performance on methane fermentation tank

Items Data

Methane gas recovery rate 80 %
(T-COD¢ removal rate)
Methane gas production rate 6.6 Nm®/d

(0.34 Nm’/kg removed CODc.)

Composition of biogas »
Methane (CH.) 60 %
Carbon dioxide (CO,) 40 %

Hydrogen sulfide (H.S) 50 ppm
(<1 ppm)*
VFA (as COD,) in the tank 800 mg/L

* After desulfurization

3. ERERSIUER
3. 1 BREENOHE - RN
BREEYOSFILHEOKE L LT, X2 184 -
GHEOYEIGE R RT, FHAZ Y — a5 EIL
EN-ARBEEYITH (IR TBY, FRP
Po—VEBOBRAZIZEALED NP0, &
BT EMBEEY (NEY) ORIEEIZHIIG % &
ote T2, SRHENERLEB~OATEEY
DBRMNT, HEILTPICRONRETHY, [
WTELho - BEmBEEYOEHAIIRAEICI LT
TREETH o770 ULLOKRENS, AEE - 55
AR5 Z &8 ) EAMBEEY % 31 1R 4S,
SRATEB T L 2R LT,
3. 2 EERY ZAFLICEL B X4 L 3EEELIE

KUY AT ADOMRZ BT B 72012, §ERED X
B URBEY AT LADEER Y B R0z, [ERED X
Y o RBLETIX, ERREOBELLEEY B %
bRWT, ERE 2 R L 72,
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Methane gas
18.7kg/d (80%)

Food waste slurry
23.4 kg/d (100%)

Methane

Disposal

B 3 #ERMEOXY EEY AT AIBITH COD: BN

co,

T

. Treated water
— . nk
fermentation tank ' | Activated sludge ta I > 0.02kg/d (0.1%)

Solid residue
2.7kg/d (11.5%)

Fig.3 Mass balance of CODc on conventional methane fermentation system
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& Before treatment 2 After treatment J
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é) Solubilization
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Fig.4 Treatment performance on solubilization tank
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Table4 Treatment performance on activated sludge tank

ltemns Before treatment | After treatment | Removal rate
mg/L mg/L %
T-COD, 17 000 150 99.1
T-BOD:s 7 100 20 99.7
SS 1400 60 95.7
Hexane extracts 350 20 94.3

3. 3 BEWEEDRAILINIE
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BEFRE DT BB E B o7z, H4 2R
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H0ICHRT2 1 HBLU3HD 2RMHTBI o
7205, WITENOLEBEIZBWT S ERED VSS T
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T REMEATRIZ S 7z,
REBRTEIEROMGE%0.05 vwm &K REE
L72i2d b 53, BEH\w VSS THELENZ b
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Methane gas
21.4kg/d (91 %)

Food waste slurry Methane

co,

T

23.4kg/d (100%) fermentation tank

A

Solid residue

’ 8.1 kg/d (34.5%)

\

o N p- Treated water
| Activated sludge tank 0.02 kg/d (0.1 %)

Solubilized residue (S-TE tank)

Solubilization tank
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Fig.5 Calculated mass balance of CODc on new methane fermentation system
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Operating Report on S-TE Process®
delivered to Mitsubishi Chemical Corporation
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Noriaki Shiota
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BRI ELERIZE9 % TH o 72,

The S-TE PROCESS® is a novel wastewater treatment process with significantly reduced

production of excess sludge. In March 2002, the first full-scale plant was started in Kurosaki plant of

Mitsubishi Chemical Corporation, Japan. Although only one of the two reactors has been operated

tentatively, more than 50 % of the organic sludge has been solubilized by enzyme in a thermophilic

sludge digester, S-TE reactor. At the 50 % loading rate, the entire system has reduced the production

of excess sludge by 59 %.
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Thermophilic Bacteria

Excess Sludge

Solubilization

Thermophilic Sludge Digester
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Fig.1 System flow of the simultaneous treatment of wastewater and excess sludge
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* @ of the sludge injected to S-TE reactor.
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Application of "FM module"” to membrane bioreactor

(30) 55 2 FRFERI R IREE 4 BT E
®w H L)
Tsutomu Matsuda

(B0) 8 2 TFAEBASEEREE 5 Af AR
ET 5 -
Shinichi Nonaka

ARV K ALEE O 455 IS M TR L A & ML A b S B S R O MR AR S h
TV, SOFRBREDOFREFRE (BEMEHLBE) OnBEO/ZEE L TEMEEELZ L
WBLDTHY, FEREICL SRTEMEIT L /S7 MCRDI L PRIKESZE L RETED S
FOEF R o TWD, AETHE, BAREEERECOVTOMHEEBI 2w, BROMES
RHHET B, B, BRTHOBEKYNEE LT “BMEV 2 — " 23EH L2 EOMEE S R
WY AT ADOEFERYERL, FEKICEE LERFTETHS 2 L EHR L7, ZOME,
EMEV2— i bbWaI LItk VIERFROMESZMIT 2 22— 7 BESEEE B R &
AR5z,

A membrane bioreactor system is focused to apply for organic waste water treatment in various
industrial fields. In this system, a membrane separation equipment is alternatively adopted instead of
using settling tank which is conventionally used in an activated sludge treatment system. The
membrane bioreactor system has great advantages such as compact design and improvement of treated
water, compared with those of conventional activated sludge treatment systems. In this report,
membrane bioreactor system and its present problems are described. Furthermore, demonstration testing
has been conducted in a food manufacturing factory by using pilot plant installed FM module. The
results of demonstration testing shows that the waste water from the factory could be stably treated by
this system, and the system used FM module is proved as unique membrane bioreactor which can

solve the problems of conventional treatment system.

i o Wi Membrane separation
JE 43 B I 1 V5 VR TR Membrane bioreactor
Bk A # Waste water treatment
F 28 Flat sheet membrane
#OE % & Back pressure cleaning
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Tablel Comparison of performance between submerged system and Cross flow system

l submerged system

Cross flow system

Installed location of module

Inside of aeration tank

Outer side of aeration tank

Space for chemical cleaning N?E;Siﬁry (Inclll\llc(l)itngfletfessg}rf}sltem)
. . . . short

Interruption time for chemical cleaning long (Automatic)

Treatability of hardly-filterable liquid Bad Good
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2) Membrane specification
Membrane type UF
Material Polyacrylonitrile
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Clearance between membranes 3.0 mm
Membrane area per a module 3.48 m’/module g
Quantity of module 1 module — - —
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Fig.5 Block flow diagram of membrane bioreactor process
with a FM module
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Fig.6 Flow diagrams of test equipment
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Tabled Effect of physical cleaning

Before cleaning

After cleaning

(® Air scrubbing cleaning

(® Back pressure cleaning
(Washing by water)

® Back pressure cleaning
(Washing by air)
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Effect of baffle in rotary membrane separation
system “ROTOSEP”

(50 % 2 TREBI IR A TRE
& H =®
Katsuyoshi Tanida

oo #®
Yoshiya Kuide

ER R BERE [ROTOSEP] 1, MZBMK,/FiRMEEHRIELTRE L LWESBERE T
Hbo BEHWETERE S 27217 O EEMES MR E T, B2 SRR ST BEARMORAEAD
MBI L) RO RN T ICEE SN % {2 5%, [ROTOSEP] Tld/ Ny 7 )V % AR 2 #E
AT 5 Z & & ) EMARE ORMAE & ARV O E = i 5 ik & OB REI NS Z &
&Y, HEORENED SN T WA, AEE T, EOHEEICRIFT/ Ny 7VOMEARIEZH
BT AHIERANELLT, 77 v 7 ABWOEBERFAEB L P L —HF—Fy 77 —H#Eet %
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The new rotary membrane separation system, "ROTOSEP", has realized the operation with high
permeate flux and high concentration. A stagnation of fluid between membrane disks decreases the
effect of high rotation of membrane disks, however, "ROTOSEP" uses efficient baffles inserted
between membrane disks, and these can promote the exchange of fluid from the space between
membrane disks for the fluid in the channel. The purpose of this report is to clarify the effect of baffle
on the membrane separation performance. In this study, the permeate flux of latex emulsion was
measured, and also the velocity around the baffles was measured using Laser Doppler Velocimeter
(LDV). The results show that turbulence between membrane disks is promoted by baffles and that the
permeate flux is not only improved but also kept stable flux without fouling or plugging. These

performances are due to the effect of the fluid exchange enhunced by the radial flow along the baffles.

J ar 13 Membrane separation (filtration)
[E) B Rotation

Ny T Baffle

1P R - Turbulence promotion

TARD AN R Exchange of fluid

oo oW Measuring velocity
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Disadvantage Evaluation

Large pressure drop.
Deformation of disks X
and partitions.

Complicated disk st- X
ructure.

To be clarified in this report.

F 1 BIEARSEERE OFRE
Tablel Problem of the rotary membrane separation machine
Problem Cause Solution method Advantage

Stagnation of | Co-rotation of | Using partition. | Plug flow in a channel.

fluid between | fluid with me- | [Fig.2 &)]

disks. mbrane disks.
Opening chan- | Preventing stagnation area. | Increasing of seals.
nel on disks. Small pressure drop.
[Fig.2(b)]
Using baffle. Preventing stagnation area.
[Fig.3] Small pressure drop.

Deformation | Vibration  of | Installing baffle | Baffle may work as a

of disks. disk by an un- | between disks. | rectifier.

stable flow.
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Upper counter-flow type bio contact filter for removal (5 TSR MDA .
of ammonia nitrogen, moldy odor and dissolved ﬁami Eakamaﬁi

"R B

Hironobu Nishio
(BR) BRIEAEDSE 2 H R

AR

Yutaka Ishimaru

manganese for Kitakyushu-City Waterworks Bureau
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Bah bbb, INLOBEWEERET 5 I3EADHEFDHH, Hi LVWAKREY A L L TREIR
TR % AHF &3 5 LIRS BESENTH 5,

AHRZBAL T HINIMNTREROERME, EERIKLS L OKREUEDRE®ET S,

Water pollution of rivers and eutrophication of ponds due to inflow of domestic wastewater have
increased such troubles for source water of municipal water purification plants as the increase in
ammonia nitrogen, anionic surfactant and dissolved manganese content, and the generation of
objectionable taste and moldy odor. One of the solutions for removal of these contents is the up-flow
biological contact filter, having granular activated carbon as filter media. Addition of such filter ahead
of conventional process has brought safer and palatable city water at lower operating costs including

chemical cost.

g A i A B Upper counter-flow type bio contact filter
oKW MR Granular activated carbon '
2 K ¥ H moldy odor
T ryESTHER ammonia nitrogen
B~ T dissolved manganese
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Fig.1 Flow diagram of Honjo water purification plant Kitakyunshu city waterworks bureau
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Tablel Comparison of water quality
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3.4 [RETOT
iU v V= Ay
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3.5 kIO
B R v—v7ay
HE 77! 40 m¥/minX6 mAq
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B Hi2H
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4. EHH &
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DAHBED, —EDOREIREEREOZ L VEETE
b, 22T, LEAMOMKEEINENE, FHFICE
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ftem Raw water BCF effluent Removal rate

Ammonia pitrogen (mg/L) 0.05 0.01 91 %
Dissolved manganese (mg/L) 0.013 0.000 90 %
Potassium permanganate consumption value  (mg/L) 75 5.5 23 %
Ex (=) 0.044 0.031 22 %
THMFP (mg/L) 0.042 0.031 21 %
Anionic surface active agent (mg/L) 0.05 0.02 57 %
R 2 ACRWE2AFNAVRNVIT = VOBREB X CBFRL
Table2 Comparison of ZMIB content

Detection date | 515 5/2%5  5/8  6/1 6/4 6/6  6/8
Raw water (ng/L) 50 48 39 31 43 28 35
BCF effluent  (ng/L) 14 ND ND ND ND ND ND
Removal rate (%) 72 100 100 100 100 100 100
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SRMEHE SEIC & B ERA T KEERKXTH
Control of Combined Sewage Overflow with
High-Rate Fiber Media Filtration

0
(B BT S 7 v —
& LS
Satoshi Tsuchiya

TKEDRED—DTH ARIAKEDOKEREVEERINTWL LD, AHRATRKETON
KEFEG A DFHE BB L 5 REHKBEANOEEPIBESI N TS, @5 TR & % B kn
e L CRBEMHE S8 (R LEMEMAESM) (X 2WEREIER L, HEIZRIC X 2 EEEREL
T, ZOFERIIE 780 & LB EREEHI B 2 % o 7o, KR, WRFMZLEK % 2 @EEE
2000 m/d, FERF RALHEIKZ 2 @#EEL 000 m/d LS5 Z LI12L ), SSHEERPENENTK
FE50 BAERE, MERIF70 BAEEDOMBMRELE T 5 Z L AMRTE 7, A BEEI R, BEMLE
8, SRR R L § A AREAN, FHEE CERATREORAAKKEDH LIZFS TS
HLDLHEND,

Adverse effect of combined sewage overflow caused by rainfalls has been much concemed in view of
conservation of water quality of public waters, one of the roles of public sewerage systems. Floating
fiber media filtration was assessed as a simple and quick solution for practical application with
demonstration tests under collaboration with other sewerage-related companies. The tests confirmed the
SS removal ratio of 50 % when combined sewer overflow was treated at filtration rate of 2 000 m/d,
and 70 % with the secondary effluent at 1 000 m/d. This system, having high filiration velocity, simple
construction and no chemical requirement, is concluded to contribute to the improvement of yearly
quality of the effluent from combined sewage system.

. Key Words .

A& T oK E Combined sewerage system
BT T ACERIT K Combined sewage overflow (CSO)
=R M AE A B High-rate fiber media filtration
A o#H & OE Filtration rate
EF SS WRAE Practical SS trapping speed
% H SS Bk 2= = Practical SS removal ratio
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Tablel Test media
Ttem Unit A B C D
Average fiber dia. “m 53 53 40 40
Dimensions mm 10X10%x2.8 5X5X2.8 10X10X2.8 5X5X2.8
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Table2 Filter media test conditions

Filter media | A, B, C D
Filtration velocity Depth of filter layer
(m/d) lm 15m 2m
1500 — O —
2000 O O O
2500 — O —

Practical SS removal ratio g4 o4 50 9

25

o Filter media: A
& Filter media: B
@ Filter media: C
Filter media:D

2 F 40 %

30 %

Practical SS trapping speed [kg/(m3+h)]

SSload [kg/(m3-h)]
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Fig.4 SS load vs. Practical SS trapping speed by filter
media
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Table3 Operating conditions for demonstration unit

Small demonstration unit | Large demonstration unit

Item Unit
© m csSO Secondary CSO Secondary
effluent effluent
Filtration velocity ( m/d { 2 000 | 1 000 | 2 000 | 1 000

Final filtration KPa 30 30 15 15
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Table4 Removal ratio for CSO

Small demonstration unit | Large demonstration unit

Item removed| Unit |Primary ~ |High-rate |Primary  |High-rate

settling basin fiber filter|settling basin| fiber filter

S S % | 60~93 | 53~89 | 72~92 | 51~67
(78) (68) (79) (60)

BOD % | 0~8 | 0~38|55~82| 18~42
(51) | (20) (72) | (32)

COD % | 156~71 | 14~38 | 57~82 | 3~42

(41) (23) (69) (15)

Figures in parentheses indicate mathematical average.
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Tables Removal ratio for secondary effluent

Item removed| Unit [Small demonstration unit|Large demonstration unit
S S % 67~92 (76) 71~80 (76)
BOD % 8~79 (32) 11~25 (17)
COD % 5~14 (9) 5~12 (7)

Figures in parentheses indicate mathematical average.
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The decomposing operation of municipal

sewage sludge for 1000 hours by the
supercritical water oxidation (SCWO)
process using a large-scale
demonstration plant
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Large-scale SCWO demonstration plant with a capacity of 1.1 m*/h has been operated for over 1000
hours aiming at establishing the decomposition and reduction technology of municipal sewage sludge
with SCWO process. The operation results indicated that the high nickel alloy steel had enough
resistance to abrasion by the slurry of sludge and corrosion by oxidation atmosphere in SCWO process.
The mechanism of scaling on the inner surface of piping that occurred during the decomposition
process was revealed. And the know-how about a scaling control by operation and a descaling

procedure by shortening washing time was established.
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Large-scale demonstration plant
Municipal sewage sludge
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Fig.3 Temperature profile of reactor
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Development of PVF
(PV MIXER with filtration function)

(b) BT E s v —7
ok X
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Daisuke Tojima
- H #® #
Hirotoshi Handa
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Manufacturing process of chemical and pharmaceutical industries consists of many processes, such as
reaction, crystallization, filtration and drying. So, if those processes can be done with only one
machine, we can get a lot of advantages, namely, reduced contamination, easy cleaning, as well as
simple operation and saving machine space.

We have developed the new additional function of PV MIXER, and named PVF, which is used in the

various processes such as reaction, crystallization and condensation.
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Fig. 11 Effect of additional charge
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A Comprehensive Wastewater Treatment System
for Shinko Kobe Power Station

b

(B ARNHEAEREATERIE 2 7V — 7
i B &

Shingo Ikeda

AT Z D7, () i F EERET A T 2B AT R A BB R R 2 A L 72, 2HSSTEAT
GRS ET 2ATEIREN Ch 5720, BB, B LVEEREEE S Cme T
& BRI L BRI R STz, SO ICEHBBICh L 28KAMEEERST LV FHIL,
MBI O EINERE & A7 L % BB ICE) ARz, KBTI, 4EfA L2 RaHEK sk o
Tt R EFBOMEIZOVTHEAT 5,

A comprehensive wastewater treatment system was delivered to the coal-fired power plant (output: 0.7
mil. kW X 2 units) for Kobe Steel, Ltd. Due to its location in the urban area of Kobe city, the system
had to be designed to fulfill the strict water discharge criteria. Generated wastewater was divided into
two for effective treatment, depending on the salt content; discharge line and recovery line. The former
line was treated with N-S decomposition, coagulation/settling, biological denitrification, filtration/AC
adsorption, COD adsorption, neutralization, and sludge treatment suitable for respective contaminants.
The latter was recovered with oil separation, filtration, AC adsorption and neutralization to the

industrial water level for recycling.

A RKTIEET Coal-fired power plant
B B HE K De.SOx waste water
e ik H Discharge line

=] X F Recovery line
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@ Main electric room
@ Exhaust gas desulfuration unit

(© Exhaust gas denitration unit
(@ General wastewater treatment facility

® Exhaust gas desulfuration unit @ No.2 boiler

@ Switchyard @ No.2 turbine bldg.
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Electric precipitator Coal silo
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Fig.1 Plot plan of Shinko Kobe Power Station
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Fig.2 Block Flow Diagram of Power Plant
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hoto 2 Waste water treatment of discharge line (2) Photo 5 Chemical storage tank
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3. 3 ENRNIBEMAE
EICR CHETREHEKIE, K15, ¥—EUF
P07 u—HEK, ANEE X OEKBE DS
REARER (BAROY Y 2AK) BLUREERRICT
AHEH SN B REIRHEKA D 5
RICHKOFTHEFEICE BT 5,
(1) EHEHEK
SHEALEKRE 1027 m¥d

B K K& LB K KB
pH 6~9.5 5.8~8.6
SS 5~1000 mg/L | HF#H10 mg/L LT
COD 1~10 mg/L | HF3910 mg/L AT
AN HIHE 30 mg/L 1.5 mg/L LI'F

(2) K
FHHEALEOKE 4 000 m%/H

FAKKRE
pH 9.5
SS 20 mg/L.
COD 150 mg/L.
N:H, 300 mg/L
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A %% 2.0m¢ X24mSHX 2 2%
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SRR BE L BEERLT EETEX 5D 0 LR
LTWwW5h, &iEiz, ETHEBH ) S EEMEEE TO
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New Type Double-Deck Cooling Tower for DHC

ANERI RN F—H— 2 (K) TEARRANT H BRI [HISSBREHRR -

TEhIE BRI HE

TyV=TN T TIN—T
ror E B
Hiroshi Niigo

FFER

WM TERL, 20030 5%, BEROMELHAMNT 5, BiLidBsREMNGAED X —
HELTRASH, FBERNGEAELMA L7, 4EMA L HENIIRERINIC < b XEAERET
40 %/hE CRRETEN TV B, 72, PR, BENKEZ CHARRELCHED A V7 - Y AT H R

BEINTABREL o TWD,

Roppongi Energy Service Co.,Ltd. is constructing "district heating and cooling facilities/special electric
enterprise facilities" in the Roppongi 6-chome urban area redevelopment district to start the supply of
electricity and heat in 2003. Shinko Pantec Co.,Ltd. has delivered 2 units of new type double-deck
cooling towers for sidtrict heating & cooling for the facilities. The units were designed to minimize

installation space by 40 % compared to the conventional towers. The environment-oriented design

includes air suspension for vibration-proof, air heating for plume reduction, and cold-water basin

cleaning system for easy maintenance.
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Double-Deck Cooling Tower
District Heating & Cooling
Vibration-proof

Plume reduction
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1. FHEEEXSHEOHE
AREFHAL7213500m/h i 55 1 OB L 2 -
THH, FRIC2185m’/h DWHIE, EH2EW

282875 mh TEI 5B Lo TV, MAID 2 &I
FERE IESTSEE & 2 o T B, ERDOERBGHIE
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T SBAER & ) BikFHE o T A,
BEE1ICLENEEL, BE2ICFOEREET 7 7~
D xERT, Bl ICEEHERT,

.1 et H

n x5 =

CT-1, 2, 4, 5: 11315 m*%h (2828.75m’h- 1 &)

CT-3 : 2185 m’h

RELY

ALK, 40.0 °C

HITKIR © 32.0C

(2)

BERIRE 275 C
3) mW B

K 115G

$ H:.075G

5 BRI 5

Top view of new type double-deck cooling tower

A1
Photo 1

EH?2 BEE77V
Photo 2 Low-noise fan

(4)

(5)

=

Ty ATy ZHIOKFE Im S 81dB(A) LL

*
HER S

5 ARiEE 5T
AXRE 60 %
AOHOKEZ 8CThHE &

CT-1, 5 :10m LT

1. 2 AHERET
CT-1,2,45 | CT3
% mﬁ 41 720 mm
o | & & | 15100 mm
BBy 515070 mm
& 5 | 17570 mm
EEER 901 000 kg
Mo | WEREES Ty | FE
= B H| 9K 7R
5 4B 1&
B K| 2SRRI £
SHFEEEE
E By B ENZAE &y vyiil
E | 240kW 190 kW
B H|4B 14
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h o i EUOANYANVFY
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5ICHUT) | B B 26 —
3 2 X ERITA
FiiREesE & Bz
o | B R NS TORAL v F FE
ﬁﬁ%ﬁ% MODEL 1500
B 4B 1H
EHEhkE | ) AVE| 4 55 FE
& ® | | 98ME X 4 924
Motor CT-5 CT-4 CT-3 CT-2 C
N I - - Fandeck
D <.
Fan
Fan stack 6100 mm 7310 mm
Air-cooled heat
exchanger
Cold water
Louver, basin
1 2FKK

Fig.1 Schematic drawing
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6) k& - THEIEAKME . FRP
6 7 7 v A% v 27 . FRP
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THELESCEINII nEBEE 2500, &
BHEHE TR0 %, BHETHE BDE A ~— L%
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Motor Fan a ﬁ
upper stage >
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Fan stack

Hot water basin
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Hot water basin

lawer stage
fill

Inlet air

NEL
=i
Louvers ﬁ [

Hot_water
inlet pipe

"\\Cold water basin
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HE (New type)
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Fig.2 Sectional drawing
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HEE
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2.5 TEBKEDBEESEE (5T
REGGEBEOTEHRE I RAFORE, RE,

Qutlet air

Motor Fan ﬁ

upper stage
fill

Inlet air

lawer stage
fill

% Fan_stack

Hot water basin
for upper stage

Inlet air

Hot water basin
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Cold water basin
for upper stage

¥

Inlet air

Louvers

Hot water
inlet pipe
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Cold water basin
for lower stage
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RKOFEREVHBL, RELAVTFFVABHIE
HEg 2, BRICHEE AVETL AT - Pis B E % 5%
B LSS X ) AR O T3 2 kAR I8 B
ZENTEL,

BEES ICHEEEBOREREL RT,

2. 6 &8 &

DHC A% HEE Tk BEE S ER I N D, Rl
KRB AREBEUBIICVORBRERICH ) BEELHRKE
DIEI T2 L KTFREE (KH)=15G, $hEEE
(KV)=0.75 G DI MER SN S, SEOEFEEIC

EE 3 Z=&HENH
Photo 3 Air suspension

® 1 ENEE LIRIFAE

Tablel Indoor noise and allowable limits of vibration

. Noise level
Kind of room NC value dB (A) VL value
Radio (TV) studio |NC-15~20| 25~30 40
Concert hall NC-15~20{ 25~30
Theater (500 people) |NC-25~25| 30~35
Music room NC-25 35
Schoolroom
(without loudspeaker) NC-25 3 50
Apartment NC-25~30| 35~40
House/Hotel NC-25~30| 35~40
Conference hall
(with loudspeaker) NC-25~30|  35~40
Home NC-30 40
Movie theater NC-30 40 55
Hospital NC-30 40 ' / ’
Library NC-30 40 B ' 4 RN
Store NC-35~40| 45~50 Photo 4  Air heating
Restaurant NC-45 55 60
® 2 PBEANFOREO—E
Table2 Summary of characters of vibration proof springs (A Excellent, B :Good, C: No problem, D : Slight problem)
(a) (b) (c) (@
Type Ttem Coil spring Laminated spring Air spring Vibration proof spring
@Natqral frcquen'cy (Hz) normally 1~10 1~10 0.7~35 4~15
applicable as vibration system
(@Damping performance No Yes Depends on use Yes
(3High frequency vibration-isolating
ability (Soundproof effect) D D A B
@Working temperature range (C) —40~150 —40~150 —20~80 —30~120
®O0il resistance/Aging resistance A A B B
(®Uniformity of product A B B B
(@Structural compactness A B C A
(®Space required B B B A

Vol. 46 No. 1 (2002/8) p A SV 5 E
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Photo 5 Cold water basin cleaning system

DWT D FEBHEIC L YEEET L2,
EEGIZHFMHT L —RA%ERT,
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4) FREEM
738 TH125X125X6.5X 9
Z : BH 250X 250 X 16 X 28
TL—2A 1 180XT75X 7 X10.5

2.

EH 6 BHTL—-AHE
Photo 6 Construction of framework braces
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TEL 078 -232-8136
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Introduction of Regenerative Thermal Oxidizer (RERABLY=7) 777
=
Kenji Michiba

Lk, BETAFOEREERILEY (LT, vOC) MEB L OPEMIEE = — X252 5L,
BN REE (LT, RTO) 2/ A —7 X 0EASEA L, ERNIGEEBM L7,

LA RTO D ELFRIE, 95 BLLEOBEWEREIE L9 U LOBNKRERELETLHI L TH
%o TOBEWEREERL, #IBEFRIINALEEDLT I v 7 HEBEMN X DL NALZEIZLD
bbb, MOMBEEIZL SN, SYyovZaX MBI CO BERBFEMTE L7220, BF
B LOCRETCENIEREBE LV D, BOBREMEREE, BRESENERE %800 CULEOBIRICHER:
L, E&ICVOC 2B RS A 7- DI BELRHERMEZ 5252 LICih 2 b5,

We have concluded the licensed agreement of Regenerative Thermal Oxidizer (hereinafter called RTO)
from a foreign company, and has started marketing RTO in Japan in order to satisfy the needs for the
treatment of the volatile organic compounds (hereinafter called VOC) removal and the deodorization.
The main characteristics of RTO are the high heat recovery efficiency over 95 percent and the high
removal efficiency over 99 percent. The high heat recovery efficiency can be achieved by using the
honeycomb shaped regenerative material that is made of ceramic. RTO is superior equipment
economically and environmentally because its running cost and the amount of the exhausted CO. are
less than those of the other thermal oxidizers. The high removal efficiency can be achieved by keeping
the high temperature, over 800 C, and by holding the required retention time long enough to oxidize
the VOC perfectly.

R e incineration
LRI S regenerative thermal oxidizer
HEREARILEY volatile organic compounds
iz 5 deodorization
FADZ —7%, HATIZ, 1SO OH{E*% PRTR i

A TOEEMRERILEY (VOC) ICH§ 28  BEHRM, BLUEREILELKKATGHRMIEE

V=7

o<

12 &
H, EBE T AEEREB L ORERFIY  ZEMEASEIBITONLH, FBKicBITAEHNIC
51, EFBIHELVIRRTHE, ZOWFE, F0E HRBPWEWDEBL R AV, LL, ¥4
NIRRT v = 7 a XA PP LK TIIHBER ¥ VRIS —BEL724, E574% 5% VOC #il
ABBEREEE (RTO) E—EHEEZEY, RBE Mahb, /2, VOCUEAFRE LTIEZD
SETHE STV, 54Tk, RTOVSERE LD DD0H D,

F %
BF
4»\,
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Fig. 1 Flow
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Honeycomb shaped regenerative material made
of ceramic
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COBEBEE LI, BEOWREL L, BRESHR
FE20 CHMRE/-NBEETH D,

BEEE» S OMBAEIL, NELGBIUEEBD
KEZZEH)—IZITWV 2w, EFREERET
X PV OBAEK360 ppm Ll ETH UL, HEAE
BRI E 2, FFEICRBENLEBL VR S,

ZOBBRERIE, HIREERCHIEOBErL b E
BTHb, MEBREHZLEL LD, EBPDS
BETLCOEBEDDPLNVEBETEENLTH S,
Mz T, $¥—<IVNOx bERTE S,

RTO X, PV ViEE360ppm &\ LELGEK
WIBEICBWTHRERTEE, 7% b b RENR
BD72%, v VOC BB L CHRIN R EE &
Wz b,

3. 2 BULREMEE

“HEROBEIE, ZERToNN— D TEI: L
Y, BEARZICTMALGHOADHY KIS
720, MEBOFRMBT AN E NS, Thbb,

IOV TR L ATRIOOFS R I SRALER A A SR R Y1
P &b 720, FHRERIIND L2 b,

SEER0OEAICE, ERLAX )29 B ED
BUVREEESZOND, B, FARADOE
NVT D= VEICEEEPTAZEIZLY, LD
BEVWREMREEZHLZEDTEETH S,

BREZ B ETAGAIL, BELEEISLEL
A7, Z¥EEFRNRTODPET LS, PR’
VOC DR & %Kik 5 HWTh L, “E&KXT
+ablwnz b,

3. 3 BEHICTEE HAIEE

BEAARIZE, VOCOALLTY=, ¥R
IR MR EL VSR EEND T — R3S,
ZDL)BYWHEBETNLGEIL, FNOPEBE
FTEHOBERMITHETLZ LICL - THEL, &%
BEICEE & 70T,

INOME LY — Vi ERRET B HEIZEE
ELIFENDERTHL, ZOEBEEXE, EHET
ERODIREE % MHIH12400 CHEVERE T THRL, % —
Wiz EERBALDIRT A HETH 5, EEOBRIEL,
AR =IE Gl LTV A IREED & THGEE 1T YR,
B OFEBEIEE L TVWAENN—TF 7 MO
T4 EERRE TS, 800 CLLEDEIRA A D%
LEELT IO THWADERNS Z LITL 5T,
EHRZTHOEBMOBEIELICEAL, 400TC
LB TITHRET A, COMEY 2 ~ 3BT
LTI o TERMICHNE L5 — VR EFBT
BB EING, F0%, TEHMTHOEE
WERBFTHEL, @EO=ZEERIET, L
B, X EEpITER e 2D, BREEEIZS
%&b,

4. BFREES LUHEF

RTO O @M, AENKE L, BEIMEW
BEHAL Wb TWS, ZOBEMIX, FdRL7-ES
IZ BRI\ VOC IB 2T L CHIBNREI S A E D
HERERDS TR 720 TH b, Ll Lz bV Vi
FE360 ppm T, fOMREERE, EBEBREEER
g B LB CIX, BRIIATETH L7720, #
ByREL S EE L 2 B o T ORBIBREHT, A= I
TAH720, BEFSRKRETRIREVIZYE, BREIW
Behlh), SVSVFaAAMEL A, KAIZH
T A RTO OBAIE, BENKEL RoTHH
BBAHINETH S, Thbh, BRENKE LS
WEdbhw, FOFTUVTAANDENKRELL L
%, AOD VOCEEX, REED 5% VOC DIH
EETHHBETRFAEE (LEL) D45D10

76 TN T 7 EER

Vol. 46 No. 1 (2002./8)



BEAPRRKEEEL TV, BEIFSBVGA, BE
DEPFET B 7280, F v bINA ISATHRIAHEH
T5, OB, ZoOBETFAAL, BRENEBI %
HIZELBUWMEETH A,

LBV IR AIEE S, ~Na sy YRR ([
%) BIUHETE S) 26T H5WEOUETH
bo TNHLOWEIL, MESNTERILS N, BET
ATHHHC (FEILAFE) 2SOx (WEEERILY) %
ET 5, IO DBRMWHE % &0 H A DIREIE
TLZBIC, HAHOKGEESL, HC (ERR)
PH,S0, (BiE) & LT, HBELEEOERNEZY
1B, CORBETHREEZBEREEL VY, TX
ORGSR LEEEN AREIIRET 5, ZOBEN
CIREBSLETDH 5,

BT ) avid, MR LEENLZYEDLD,
i ER LB TOMBEIIRETH Y, RTO TD
LR = — X ZKRE W, YY) a0, BIRT TR
bL, ZEBRILITWRLWI MK TF S A b e b0,
EHMECHAENR AW ERENH B, LA,
FOBEICIIEENLETH L, YA MIELTY,
FIRICEED L CRRICERENLETH S,

RELOMAERBTIE, SHEBETRE, I3y
7 BLETESB X UBIRELE TR O OFF Y AL 23
B\, WLEEE20 000 m® N/h 12381 5 E DI

2 RTO EHEHE
2 Outside view of RTO

it

B
Photo

*BEE 2187,

BRI R EGD7 VOCIZTRTOERTCHEAINT
WEE Vo THBETIERWVWA, BAROWHIZBIT
HELREHAGEE, b1, ARTE, FEAT
EXHEBTETH D,

5. FBVOC LIBEE & D LbE

RIZBRBRETAEHFIZBNT, RENLE
VOCHLEEE L DS Vo v 7oA NRERFE 112
AT o RPOHELHPLRLIICRIOET V=V
A MERIZBWTROEMELB VY,

& 1 Sy=vT7ax M EE
Tablel Comparison of running cost
Equipment Regenagiﬁgeﬁhermal Direct themal oxidizer Catalytic oxidizer S:iggn;ciie\?a(lzzr};aigiprgi::
Removal efficiency 99 % 98 % 98 % 90 %
Space 10 0004 500X 7 500 H | 4 8003 3006 000 H | 4 800X 4 0006 000 H | 3 5006 000 X6 000 H
Weight 27000 kg 6 500 kg 5000 kg 8000 kg
Running cost
Electricity 146kW | 1791 k¥fy | 188 KW § 2 306 ¥y | 15.8 kW 1938kwy| 20kW  24531%y
MLNG 1.INm%hi 318 k¥y 97.;9 Nm*h 28 300”lv<¥f’y 40.7 Nm*h 11 766k¥/y — Nm3/h: —k¥/y
Industrial wat;rn —m*h — k¥/y‘ —m’h - k¥/y“ —m’h - k¥/yr 18 m%h | 3154 k¥/y
Swam | —kgh  —kdy| —kgh | —k¥y| —kgh | —k¥y| 120kgh | 7358k¥y
Others Catalyst 25001y | Cavied 5125 kfy
Tota‘lm;l‘09 k¥/y Total 30 606 k¥/y “:Fotal 16204k0y | ;Fotal 15 090 k¥/y
Amount of generated CO; 36 kg/h 289 kg/h 139 kg/h 34 kg/h
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7oA R = 6 600 m’°N/h

AOA mOE 30C

SLERME - R VI > 300 ppm

E g B M 8760hy

H fii R 14M/KWh
LNG 33M9/Nm’
Tk 20MA
ZZE TH/Kkg

6. TR MEE(LAE
BHICTEBOBEFA 2 b bWhTA MBI R

WirnwE W) == XS 2 AL, BHTETFT A
WERAE L Cnb, REBBATOT A M EEREL,
BIFIIN—F =TI R, BREe—F—-%2bbnT
WA ERRWTIE, EREFABATHL, £, T
2 MERDBWT, ¥ — i EDfFERIT 2k X

EH 3 7AMESE
Photo 3 Outside view of pilot plant

WX ZBREHEDIRETH 5, E vy Y3y BN ZBBH
7 A MEOAARE TRIORY . $72, ¥ESBIZ 5B
ER3KART, e ERAE  200VX3¢, 175kVA
7 A MR H T U
® By =R WA RTO 1F, 5B & O ALV HER SN
Mo OE & 100 m°N/h VOCHFIZH L Tb oL AR MHEBTH S
o4 R 1900 W4 300 LX2 400 H Lz A,
H £  2500kg Sk, FEBOERL L HICHE, UBKED, &
L—F%—FE  3kWX2 BEEA-HE L THECEMLAWEEZ 5,
W e
¥ B W = KB EEELR
KRB

IV TY TN~

TEL 078-232 - 8134
FAX 078 - 232 - 8067
E-mail k.michiba@pantec.co.jp
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TECHNICAL NOTE

T Z2 D&

yA4+*Y 8 (DXNs), RVEAE 7220
(PCBs) R &ERIBMEMEBELYW'E (Persistent
Organic Pollutants:POPs) D447 8R4l 1%, 5, *+
Bl CEBRERY OFERE (BE) OB LY
EELE 7 0% 2RI BT 5 B0 R#EL
R OE EWTME &S X BT LI 2
TERELZEEZH-Tw5,

BEREOHBIZBWTIE, B9HEETAZT< b
757 /B R EE SN ET (HRGC/HRMS) 12 &
B EEESHMPSEBRER R LEROREL
HVWFoTERICESF LT LITLD, DXNs,
PCBs 7z E O BMMARSARIZ L 2 BEBEOHEERIEER
DEBRMEIZ L B SEOENEG &2 T CEPT
X o HENHLMZED0H B 2,

—%, EEWE SO ZADOBERIIBWTE, E
BN 2 C BUS A B R Bl A& Bl o L G
W7z ERBUGR X A1 = R 5 ORIA R & EWEHH O S
PHOBEEERZHELTNRLY,

L Lad s, SUBERIcBI) 5 0MaE<
RN ERYORE: EREHLE L5, X
WEVEDE WAL 10 A 2T 5 5 2 THNTEE
MEM ORI EEL o TV,

KfgTlE, BESHEBIL) D) L CEELATL
B 73 % HLO Z POPs 0T O BIR B X OVERAE % 43
L, SHTEHEEAT RS OB ) M AT 2 bR B,

1. POPs & &

PR A RS Y E (POPs) 13, A DAL

BANEELREBERIETIEWED S b, BHF

POPs %+ 7 FF il £ i
H Y F B8 #immpnd
% 2 hfgE
FERF A
TatEd:

HETEERICER LR T, RERPEFEREHTRIE
BEA BB L, MIRESKREZFHLT L REOE VEREE
BB L ERIN, 12EEOWE (K1) EE
EhTnaY,

FESEIIZIE, 19954, ERERBEFHE (UNEP) 2
Lo THRIRENT: [BBEEENICL > TEEL2ZITA
R IRIE R B 5 A RATEEHE ] 2BV THE
WEFRESN, BENZbh7: 5 BN HBE#ET &
T, POPs % 4B - KR T 5 720 D EBRHFREE
BllE o7, 208, 2001EICERENIA vy 2
T F WVAERIIBWT, POPs DELE - iiET LB
X UHEH DBIREEC & A MERAR T OBRBEIE YR 1
PHRBEIN, BELHESIRDOLN TN A,

POPs 121, &b e mRMEARTRE L THEXZ
N7z PCB (LZ#EfLFEWE) % DDT, "F¥ruu
NyE¥Yy (HCB) % EDRIE - FHHF, FLTH
A TR AR B 2RI T THE X /2 DXNs R 7 5
VR EDYENEETN TS,

INLOYWEE, WIS TFHICEENEAL
EREERMEAYTH HY, BLE, ABEHNICKT
5o B SYBACEREIIWEIC IV E LR S,
I L TR A2 AREH 0&E, milEs
RTOLENRENE, STHEERICBT 5 8L EN
DHERLR EVLETH 5,

2. POPs pirDIRIK & 3RRE
2. 1 DXNs & & U PCBs D44

HAE, DXNs B X U'PCBs ST ICHRBE N TV 5
HEREZER2 1IR3 T, AEETH %S HRGC/HRMS
Hid, B LT AMERS ZERE TERST T &
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3R 1 POPs OFEEH & LR
Tablel Kind and Chemical Property of POPs

Chemical property
Classification Product name Chemical structure Melting Solubility Solubility to
point (C) to solvent water (25 C)
Dioxins e Oﬁo c 305-306 1 mg/ml 2X107" g/kg
. Cl O Cl o
Unintendedly produced (25C)
POPs Furans ¢ - — 1 mg/ml Insoluble
0.0 Cl (25 oC)
Industrial Chemicals Ol Ol
(Intendedly produced PCBs 10-253 Soluble Insoluble
POPs)
Y trans-105 177X 107 gk
Chlordane o a ) Soluble - EE
T cis-107 (cis-1#)
Ct ¢l
Heptachlor a 95-96 Soluble 56 X107 g/kg
a
afly
Aldrin a 101-104 Soluble 27X107° g/kg
Cl ¢ :
N a
Dieldrin o a 176-177 Soluble 186X 107 g/kg
cra
Agricultural chemicals afly
(Unintendedly produced Endrin a 245 Soluble 24 X107 g/kg
POPs) @«
a
a L c
HCB C[j@ra 230-231 Soluble 5X10" gkg
a
cQa
DDT ® 109 Soluble 1X107° g/kg
a ® cl
CHn
Toxaphene 2%@}:3 65-90 Soluble 4~30X107" g/kg
Hs
C C 1
Mirex NS 485 Soluble 2X107* g/kg
e ora
3} 2 DXNs B XU PCBs DRESEE
Table2 Standards for DXNs and PCBs Analysis
Object Sample Standard
Exhaust gas | JISK0311 (Measurement method for dioxins and coplanar PCBs in exhaust gas)
DXN Drainage JISK0312 (Measurement method for dioxins and coplanar PCBs in industrial water
s
and waste water)
Soil Measurement manual for soil investigation relating to dioxins
Oil Analytical method (no.192) for PCBs in decomposed oil notificated by Health and
PCBs Welfare Ministry
Drainage Measurement method (no.59) notificated by Environment Ministry
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5%, BIALEE TAEASHEMET, L2 O LERERR]IC AR
ZEEE (6 HRALR) % ET 5 7:DICEEEIMEV,
F/2, FHEANAEENEMT, BEOX YT F v
ABEM D REVOIOIMEHIE N,

BER D FREREE T RTALE TR % &0 72 AT e R o
EHEB L OO MBHORBAPEERETHY, &5
|2 DXNs 0 CIREIE T — 7 OREEEHE I T 5
ERIEFTo>TW5S,

INLDORMEEE L LT, BT FiEoH
BEAL R T HEDEL R IZ & B BT AN DL
BED, BEMEAREERICBI b TnSE o

7ok 24X, EEUhT PCBs % RiLE (I AER X
CEAMHE) X D ERS 2 REL, HRGC/LR
(ESHREE) MS &R A A b 7o BT 25B 5
N, REEORBEL LTHHEENLTHWEY, Z
cxt LT, B mERIC X A AL & ECD
(BETFHERMEE) GC 2 aE btz BE 54T
HERMEL L7, RAEEORSICLY, AILEL S
BIZIBDHUEFLTTF—FBATICESL b — 5 VIR
BB LG LR, TERFEIZIRTHOIFERZ K
MEICEMET D o LT &L, T2, EERHELRE
Bl WEBRRE LR, BWHBEESH S L 2k
L7z BUkAFIS L 20 LR A & ATk
MBLUEERBREOATHRLTHIBEOALNI L2
Honrkil, THREHEEL L TEHATRERTHS
&R HERR L 72,

2. 2 HHIERREEDHT

BREZRRBRESTICET WMENII L, #
BEY 0O OB, BIE 2L R &R
e S,

POPs R3EHT D ZEARERAEIL, DXNs B & U PCBs
EERTHAHEEZEZTBY, HEWE»L D HIIK
SO, FERDBRFEDOIZOORMNE, 1L T

® 3 FHREESITICBTLELNE

X HMED 3 TES,S %5, DXNs % PCBs &
DHERIL, ABERRBE TR0 a1 ke
MBEOBETHRB L OMLEEILE b %D dop
HY, EEEHRDOD ORI O ELIE
BTHAHY, 722, BMEBUEIZLI)FTa LRy
YRIY N VEGmEN, TIVAYMBEIZXY &
OVF R T 72 i30S, DDT iE DDE
WAL T B, 72, A— B D %2912 PCBs MR A
L728A02iE, PCBs ¥— 27 L BB Y — 7 )58 L,
PCBs BRI ER G &L L BHEVD 5,

PED X )12, POPs RIEED M Tl ALEY) 2
OO, BIERRTALE T % E AR 0T
SMEDSRIZFENL SN T W2\, BIALE S & BSWE
DREMMES, PCBs ¥ — 7 O HEMEL &%
EHEORRADPLETH 5,

3. DWEHMERMREO Y AL

POPs 73 #7 BFM T DRI, OAEILB L UHF
L (PCBs 8 & OF DXNs), % L T@®HIE 2 ik
BHFEOMEL (& ITEE) CEETE 5,

WAL E XL -01iE, LB FEB LT —%
FERT % & D 1M &M ORFRILBATRTH Y, &
ICHMLEE T EEOBIE/LS & O E TREOMEIELITE
BETHhb, BMEFIE LT, HRIEOSIEEMICSE
WTFHEENLPMREEFEFRIICT LD,
PCBs /54 HIE DB A1 IZHB TESWETH Y,
FHBIER OB B X LR O ST EERRE T
Hb, INLOBIFIIE, BRIOEER L UBEH
B, BEBEREEY L CMBEBHOEVY v 7 X
L —RBBEOHILPVLETH S, 72, HILEICD
WTiE, TEB X OWEY O S B T
HTHY, o2 LOBERSDOEE LY HRGC/
LRMS i 2 EICE D REL, 209 2 TLERML
BhHEEE - BRT 5 HEVPRENTH S, &5

Table3 Subject and Countermeasure for Analyzing POPs Contents in Contaminated Soil

Subject

Countermeasure

Increase of extraction efficiency

Selection of suitable solvent and improvement of extraction conditions

Reduction of extraction time

Development of new extraction method

Rationalization of clean up process | Selection of suitable clean up process after confirming obstacle by GC/MS

Regulation of chemical decomposi-
tion in agricultural chemicals

Development of new clean up process

Vol. 46 No. 1 (2002,/8)
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12, EBIZOWVTIIHER G OBE | Z1T12<
V» ECD-GC DA RNEHPEE Ly,

BEORMETEICOWTIE, EED L) I2—EB
DBREHI NI L) TERALER bR LD %D
7280, FRIOEBESIIC L 5 BEBRGOKEB LT
Rz O N7 7R EIZ L AGEMESEE L 2
HTHH) o WIHERWEDMERE X OVEREREOHE
SRS U7 7 3 BB 5 E O RESL AR R T
H5,

B, MR OEEE POPs MrEE LT, Eh
MBTALE FEORREB L U BCD-GC & % Wik
HRGC/LRMS % # A& bt 72 4T i % Bl Z
ThHb,

t 9 U

P RERYE (POPs) OMEL, RED
BERPTELEBF I EOBE L VEETHY, 5#H5
A 7 % ¥ VIR A B T L O BT 7 & EHLR D5
e ICFMBIIMEINLED D EFHEINS, Z

DENPTH>T, BB TEAETHIC & 5TEY
YWHEOEBERSN B L EMDITIC &L 2LFHEEDH
HHiZE S o 20 EH D, 36230
BEDLDE L VEETEELDDITT B LIRS
%,

[BEi#k]

1) B~z FL2ERENFRIMARRIHEE
4, (2001) p.114

2) MWEMIY . ELNEEDFRIMERESHERS
%, (2001) p.1059

3) FHMBBIIA 2 Y F A Y-, (2002) HAEH
4) MIRIEH | BEEWFRE, Vol.12, No.b (2001) p.33
5) WIFHLTIID | BEEWHERFE, Voll2, Nob (2001
p.376

6) B IIe  FIERECFIRABEERSE,
(2002) p.144

7) FIHEE : PCB D5 - MEMBM LIS —T F A1
(1999) p.11

8) B2 | BREWFESEFE, Vol), No.3, (1998) p.24
9) BHEAF A+ 422 A (¥ &R

o

p=t
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