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The municipal solid waste (MSW) gasification and melting
system has been developed using a 20t/d demonstration plant
built in SHI Niihama Works. This system is comprised of a
gasifier of circulated fluidized bed type and a melting furnace

of Kiln type. In the gasifier, MSW is converted to combustible

gas and char at a gasification temperature of 770-9000 . In the
melting furnace, a part of combustible gas and char is burned
at a temperature of over 12000 . Then the ash in char is
melted. Surplus gas is used as fuel at a MSW dryer and a
boiler. The demonstration test has been conducted for a period
of 1.5years (including continuous 30days) since November 1999.
During this operation, this plant has processed 2224t MSW.
Operation results indicate that dioxins emission in flue gas
(stack inlet) is below 0.1ng/Nm? and safe and useful slag is
produced in this plant.

M oooo H cooooo

gooooooooooooooboo0ooooooDooobDo
ooooooobooooOooooocoOooooobooboOono
oooooooooooooooooboooooooboobooo

oooooooooooooooooooooooooOod
gob0wesooouooooooobooooooooobon
gooooooooooooooooooooooobobooo
gooooOo0oOoooooooboOoOooooooooooo
1001100000000 o00dOooomooooooon
goooz2tc00000000000000:2000011000
podooooobneboboooooononOonozo010n0n
gooooOooooooooooooooooooboboOoon

gooooooboooooooooooooooooobooo
ooooooo

21 000D0O0ODOO
gooooooooooooooboilcoOoOoOooOooOoooo
gooooooooooooobooboooooooooboboo
ooooOoOooOoooooboOooOosommOOOCcOOOOO
gooooooocbooooooooooooooooobooo
goooooooooooooobobooooooooboobooo
goooooooooobooooooooooooboogon
ooooooooocooosommbOobOOCcOoOOOooOooOon
oo00o00o0000002% 0000000 3mmO00
ooooooooooooooooocoooooooooo

ooooooooooOooooooocoOoooooobooboo

ooooooooooooooooooOoooooboooo
ooooooooooOooooooooOooooooobooOoo

3 0ooooDooooooo

ooooobooooo



00000000O0ONo.146 August 2001 goooo

B]S%er (kiln)

ﬁlov&@}' (gasifier)

Ca(OH):
Activated

u—’/—%Pre crusher carbon J_‘

“% Magnetic separator

Flare stack ;
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- I i :
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Line By \ | c i
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e Slag = ! [ ;1_0 } _‘LYLK”‘Ll
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= | Water,agent, N ' Banker
01 oooooooooooo }
Process flow diagram of demonstration plant Slag banker
Raw gas
oooooo OJad000OO0O0OO0OOO Flycharl
01 L )
Specifications of demonstarion plant
MSW throughput 20t/d Cyclone T
Gasifier Type Circulated fluidized bed
Diameter(free board) 11m
(bottom) 0.3m
Height 124m Free
Temperature(fluidized  bed) 55000 7000 Return |} board
(free board) 7700 9000 pipe
Melting furnace Type Rotary kiln ’
Diameter 12m
Length 5m Dryed
Temperature 12000 12500 Msw
Gas treatment unit HC/¢ Dry process by Cal OHL} injection l
sod Dry process by Cal OHL: injection Start up L
NOx Catalytic denitrification with NHs burner =
Dust Bayg filter bia

000000000000000000000000000
000000000000000000000000000 § Bottom
000000000000000000000000000 DbOoOOoOoo | Secondary
0000D00000000000000000000000 combustion
000000000000000000000000000 .
00001250000000000000000000000
000000000000000000000000000
0000000000000000000000850000
000000000000000000000000000
000000000000000000000000000
000000000000000000000000000
0000D0D0000000000000000000000
00000D0000000000000000000000
nfafsls Slag conveyer

0i1gooooooooboogoon 02 oooooooooooao
22 0O000O0O0O0O Construction of gasifier & melting furnace
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% | | |
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0
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900
800 —~ T T T e AR A VAR S
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L 600 Al | a . N HM ’V\.-- JV\.-\LHH .—r'ﬂ""\.}N
e w b L | o I i
=
£ 500
)
£
g 40 {fuidized bed]
300
200
100
0
1720 10/7200 17200 720 1720 170 T/a00 1720 120 W0 W7am 10 1780 goooooooo
10 20 40 00 80 1000 1200 1400 1600 1800 20 20 0 o5 ) .
. Temperature trend in gasifier
Time
02 00000000o00D000000o000o00o0o0Dn
Compositions of combustible gas & flue gas & chars
() ODOOoOoooO (b) DOOODOOOoOOoOooO
Item Unit 2000/11/7 Item Unit 2000/9/5 2000/9/5 2000/9/7 2000/9/8 2000/11/7 2000/11/12
Dust %-dry 0.03 HC/? ppm-0O, 12%dry 6 4 7 4 4 4
H, %-dry 108 SOx ppm-0, 12%dry 69 64 83 37 58 53
0o, %-dry 0.05 H.S ppm-0O; 12%dry 0 0 <1 0 O O
N, %-dry 59.8 Dust | g/Nm*-O, 12%dry 0 0 0 0 0.001 0.002
co %-dry 111
co, %-dry 13 (c) 00000
CH. %-dry 44 Item Unit 2000/5/18 2000/5/25 2000/11/7
C.Hs %-dry 0.026 Moisture wt.% 6.30 6.01 6.16
C,H,+C,H, %-dry 0.58 Ash wt.% 63.21 68.07 66.64
CiHs %-dry <0.001 Combustible wt.% 3049 2592 27.20
C,Hs %-dry 0.012 C wt.% 64.69 44.16 54.43
QOil g/Nmé-dry 2.1 H wt.% 2.36 2.69 253
(0] wt.% 2356 38.74 3115
N wt.% 0.98 0.94 0.96
S wt.% 0.25 0.31 0.28
Cl wt.% 8.15 1315 10.65
Low calorific value | kJ/kg 9151 7736 8443
Gasifier No.l Bag filter Combustible gas Kiln Exhaust gas
3.1% 0
T 34%
| T—
|
|
I
|
|
|
| /!{\rx S LLLL
0,
Bottom char 1.1% Cl balance
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Temperature at kiln outlet(C)

SCC CO (ppm, 0212%)

4 \ i 80
400 - 2 MWL‘MV%? ; 40
e
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000o000000200000000.0
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0 09:00 9:30 10:00 10:30 11:00 11:30 12:00 12:30 13:00 0 Trend O,, CO on SCC and temperature
Time in kiln outlet
goooooobod
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Leaching test result of slag
Dad0000O00COOOO
Item Unit Value Environmental standard
Pb mg/{ <0.005 <0.01
Cd mg/! <0.001 <0.01
As mg/!¢ <0.001 <0.01
Cr* mg/! <0.02 <0.05
T-Hg | mg/¢ <0.0005 <0.0005
5 Se mg/! <0.001 <0.01
pH O 6.90 O
=
gg ¢ 0b000D00000000 (pH2012)
E @ o Item Unit Value
E 3 o &5 &) pH ] 220 2.90 440 5.40 5.70 7.10
é o Pb mg/! <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
3 ©5 9940 Cd | mg/f | <0005 | <0005 | <0005 | <0.005 | <0005 | <0005
5 2 e As mg/{ 0.019 <0.005 <0.005 <0.005 <0.005 <0.005
,g Cré+ mg/{ <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
. % @) T-Hg | mg/¢ | <00005 | <0.0005 | <00005 | <0.0005 | <0.0005 | <0.0005
§ 2 1 1 o Se mg/¢ | <0005 | <0005 | <0005 | <0005 | <0.005 | <0005
o pH O 7.90 8,60 9.60 1110 11.60 0
0 Pb mg/¢ <0.01 <0.01 <0.01 <0.01 <0.01 0
0 10 20 30 40 Cd mg/¢ | <0005 <0.005 <0.005 <0.005 <0.005 0
Input carbon value (kg/h) As mg/{ <0.005 <0.005 <0.005 <0.005 <0.005 O
Cré+ mg/{ <0.02 <0.02 <0.02 <0.02 <0.02 O
0s 0bobooOoO0o0o0o0ooooobooboDbDO T-Hg | mg/¢ | <0.0005 | <0.0005 | <0.0005 | <0.0005 | <0.0005 O
Burned-out point vs input carbon value Se mg/¢ | <0005 | <0005 | <0005 | <0005 | <0.005 5]

ooooobooooo
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Exhaust gas & leaching test of fly ash (after statability treatment)

Dad 00000O((2000/5/23)

ObO00OO0O0O00O000O00D00O00O0O00DO(2000/11/7)

Item( stack(]

Unit

Value

Self-restraint

Item

Unit

Value

Environmental standard

HCO ppm0 0,0 1200 1 30 Pb mg/! <0.01 <0.3
sod ppm0O O, 120 08 30 Cd mg/¢ <0.005 <03
NOO ppmO 0,00 1201 <10 50 As mg/! <0.005 <03
Cco ppmO 0,0 120 15 30 Hg mg/! <0.0005 <0.005
Dust mg/Nm:0 0,0 1201 <0.0005 0.01 Cre mg/! <0.02 <15
Dioxins ng-TEQ/Nm?0 O,0 120 0.00018 0.1 Se mg/! 0.006 <03

o0o0o00o00o000o00o00on

pH

0

12.5

O

o5 .
DXN's concentration
Item Unit 2000/3/23 2000/5/23 2000/6/1 2000/7/6 2000/11/7 Average Generation/MSW-t p g-TEQ/MSW-t
Flue gas | ng-TEQ/Nm?* 0.00094 0.00018 0.0044 0.00064 0.0016 0.0015 11600Nm? 0.017
Slag ng-TEQ/g O 0.0022 O N.D. 0.000002 0.00073 77kg 0.057
Fly ash ng-TEQ/g O 022 0 0.099 0.091 0.14 4.9kg 0.67
Total 0.74

00 0:12%

dry
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Development of High Efficient System for Dispose of Sewage Sludge
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The name of system is "3S system". This system is com-

posed of the dehydration machine and incineration system that

dispose sewage sludge. The new type dehydration machine
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Development system of real-scale model

("Hyper-press") discharges sewage sludge cake with equal to or
less than 70% moisture content. Then, it is effectively incinerat-
ed by Circulating Fluidized Bed (CFB). The good points of 3S
system are as followings.
1) The setting space of the system can be reduced.
(About 35% of reduction)
2) It is possible to reduce additional fuel.
(Generally, it is zero when operating)
3) It is possible for exhaust gas to decrease.
(About 25% of reduction)
This paper reports about the result of the preliminary
research.
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The construction of waste effluent treatment sites in

agricultural villages has been in progress: The total number of
the sites constructed had reached almost 4000 untill 1998 with
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an annual growth rate of approximately 400 sites. The vast

proportion of sludge (organic sludge) discharged from each
waste effluent treatment site is currently disposed by
employing the method of incineration or reclamation.
Substantive results, which our research team considers worth
reporting here, have been obtained by conducting a test to
verify that a Small Compost Facility installed at each waste
effluent treatment site adequately composts the sludge

discharged from that site.

(4 DODOOO0OeSDODOO480000O0OOODODO
(5) ODOOOOOOOOOOOODOOOOO

goboooboooooooooobood

21 0000

oooo

22 0J00O0OD0OODOOO

ooooooooog

oooo 3eod:O0n

o000 0oobooooooooJARUS-XOOO
oooo0o0 275kg bsO O

0000000000

oboooooooobooooobooobooobooobooobooano

goooooooz20000
ooooopboooi10200 ~0000040500 000
oobOooooooioooooooooooooooon

13 0D00O000oooooo

gbooboobooooooon



00000000 No.146 August 2001

ooooo

—
] ® SEREBNFIEE AR
40D [geserm
‘
o
\ 4 ® O,
(O) O)

1 1A A LA B J

[ ....... - _...1. iﬁifé%g
i | vy
i i i
i i [
LAl Qi

TGRS

goooooo
01

Compost test flow

oooooo
o2

Structure of fermentation machine b

ooooooobooooooooooboooooobosoon
oooooooood
gooooooooooooooocoooooooooboo
O0000D00025kgbs0h0 00000000 O3.0kwO
ooboooooo sos2000oooooooooood
goboooooooooooooooooooooobooo
goooooooooooooooooooo
oooooobooOoooooooobooboboiloo:0oOoOoonod
goooooooooooooobocooooooooboo
oooooooooOoOoOoOoOoOoOoOoOoOsskwOOoooOo
Ood4rpmObdooooC0O2O00000000C0O0O0OC
oooooooooooooooooboooooooboooo
oooooooooooooooboooOooooobooobooo
gooooocogo
gbooboooooooooooobooobooooboooooo
gobooooooooooooooogoooooooOod
oooooooocoooo
goooooooooooooboooOooooooboobooo
oooooooOooOooOooboOooOooOooOooboOooOooOoon
gooooooooooooon
goooooooooooooooooooobDoobooo
obspuoooooooboooooboooooooobooOoo
oooo

oooo

41 0000
oooOoooOOoobooooo0ooMmLssdn 103000
19200mg0 @ 0 0 126000 0 0 0 0 630 82%0 00 700 0 O
oooooooooooooooocooooooboobooo
oooooooooooooo
ooooooooooooooooooOoooooonoo
obo011450Fe01100000000O0O0OOCOO18
05140003600 0000000000000O0OT780O
842%0 0080700000 63080%1I 0068600000
oooo
gooooooooOoooosoooooooooooo
gogozoo40000ObooooboboOooooooboOon
ooooooobo40000O0DOO0b0O0Oo0oooobooon
g4a00000000000050000000000000
goooooooooooooboobocooooooooboo
goooooooooOooooDb4000000O0DDODDO
ooooooooooooooon
oboooooocOooboooooOobOobOOoOooOoooeso
ho0pooO0o0o0o0o0O0O00O0O0O0O00OOoOoooooog
gbooboooobooboOoOooooOoeocbUubOOes6ed OO
looooboosi1000o0oo032000000

goooooobooobooo 14



00000000 No.146 August 2001 ooooo
il
il
(i1}
il e L Y
___.!i
) W‘\J‘J‘\F
= ® oo
.1}
A GO
11}
1
7 7O Tom 78 T4W 7 m o 1] 03 DDDD'
H Fermentation process
42 0000 01 sfsfsfuiuiuiuyuyals
000000000000000030000 Properties of product compost
2000050 00200103000 0000000000000
oooog oo gopoooo ooooooo
0000000000 00000
() 000000000000000000000000 PH o Hes 72
006500004800 00000000000000 o0 o %0 s
ooo O 035 525
(20 000000 1mmOOO50000000008mm
CON (] 020 6.2
000000 0dON0onn . . s is
(3 00000O0D000000O0000103008000 B000POn . . -
0Mm40000000000000000000000 00000KoD o 20
0000000000000 0000O00000000O ooooon O 025 88
0000000000000000 0o mg/kg 02 04
(4 00000000000 0000O0O00000O000 noooo ma/kg os 12
0000000000000000000000000 oo mg/kg 0 S0 29
00000000000000000000000 I mo/kg b 1800 70
] a] mag/kg 0 600 270
m/min0 00000000000000000000
oooo mg/kg 0 300 30
3 3| 1
O0mO0006740m000min0000 . ma/ka 100 »
() 0000000000 00000000000000 - ma/ka 500 “
4000000000000000000000000 nooooo o 21
0000000000000000000000000 o o 28
0000000000000 0000000000 0Doooo u 59

43 0O0O0OO0OOO0O0O0O0O0O0O0
20000000O0OooObooboOooooobooboooso0n
goooooooooooooooo
goooooossgoooooocoooooooooono
ooosouoooooo
gooooooodooOommbOOOOCO%0OO0000OO
oobooOcembobOOODOOODOODOOODOOODODOO
oooooDoooo
oooooooooooooooboscoooooobOoo
oooooooooooooobooooooooooobooo
ooooooo
44 00O000COO
oooooOooooooooboaooon
oo o oooooooooooooooooboooooo
gooooooocoooooooooooooooobooo
oooooooooo
gooooooocoooooooobooooooooboo
ooooooooooooooooboooooooooobooo

pHOOOOOOODOOOOO

oooooooooooooooooooooo
goOoooOooosecoboOoooo4s00000O0rI00O
obooob0oz20000000000000000O021000
800000oOoseoooooooon
45 00000
goooooooooooooooooooOoDoOobOoOoo
ooooooobooooOoooooboooOooooobooboOoo
ooooo
obooooooooooooooooOoodonaoi1oHzo
ooo014mOmin000000C0O0O0O0OCOOOOODO
omOmin00000000
oooooooooooooooobooOoooooooo
ooo0O00000oo0O000mOmnO000000O00
goooooooooooooboboooooDboOobOoOoo
oooooooocoooboooooboooooooobooOoo
ooooooooippmbOObOOoOOOoOoOOOOOODOO

15

gbooobooboooboooo



00000000 No.146 August 2001

ooooo

11 .
b
B | { ! :
| | AEMHAG)
7% - - 1‘-.\ 4
B e
H.iH TR e |
B { R ¢
r
. |
B - X iﬁr':_""* 2
fesan e S 1 P
i vl S v
e Bl IAEH 04
Bk r— TiAtEE

ooooooa

Decreasing percentage of sludge

1 ==
1.

5 T A
M| BE R

goopooogoo

He Resultant growth of comatuna
ooooo00OpHOOODODOODODOOOODppmODOO
gooooboobooobooobooooobooobooooo
goboooooooooooo
46 0000000

gobooooboooboooboobobooobooo
0000000000000 DDOODOO 5000kecall kgovsd
oooooooooosoDoooboooOoOooooDoooboOoo
go3p0booobooooobooooobosnbboobooon
gobo0obOo0obOo400000DOObOObObOODeod
gboooboobooooobooooboboo0obooboOobooDn
40

gboO0ob0oobOob1044000000

0ooooooo

goooooooooooooobo@mooooooooboobo
gooooooboooooooobocoooooobooboOoo
mOOdoooogzso000b000ooboooooooon
75000 0mO0 0O D000

B oooo

oooooooooooooooooooooooonoo
oooooobooocooooooobooooo
6.1 0O0O0OO0OO0OOO0O00
ooooooooooooooooooOoooooonoo
goooobooooooooooboooooooon
6.2 0J0OOODOOOO
obooooooocoooooooobobooooooobooo
goooooooooooooooooooooooobooo

gbooboooooooobooboobooOobobooobooon
ooooooooooooosm

ooooooboooooooooooooooooDoobOoo
gboobooooooobooboooobooboo0oboboOoobooon
oooooooooo

ooo

(1) ODooooboO0oooOoOooOoboOooOOoO0OO0O0b0oOo0O
goooooooooooooooboooooooon
(20 OOOO0DOOOOOOOOOOOOOO0OOOOO00O0
goooOooooooooooOooOoboOoboOoooon
jo000pooooooooooooobooboooooooon
3 ODO0OOODOOOOOOOOOOOOO0OOOOOesSO
gobo48000000000000000000000O0
40000000o0O00104400000000000O
oboooboooooodmOObOO2000000000
G)0o000000oOO0OO0O0000oooooboO00n
gooooooooooooooooooooo
ooooooooooOooooooobooOooooooboo
goooooooooooooooooooo

0ooooo

() 000000000000000000000000
(2) 0000000 ne620 p.130 180 Sep. 2000

(3 0000000000000 O0DDOp270 360 2000

gooooooboobooo 16



0000000 0ONo.146 August 2001

ooooo

goggoon

Jooouououooogn

Development of Livestock Excreta Treatment System

e JODOOODO™
Yoshiyasu OKANIWA
ogoooogoa*

Takashi IKUMURA

gooooog*
Masahito NOGUCHI
goooooog*

Akinori KATOU

oooooo

Pilot plant

00000o0f0o0ooooooooooooOoooooooo
goooopooooCcoocoooooooOoOoOoOoOODOODO
goopoopooooooOooOoOoOOOOOODODODOOO
ooooooo
0000000ooooooooooooono
(1) DoooOos4000000D0DO0DOO
(2 DOODO0DOOODODOOOOOOOOO
0000 00o02mOmOd0
0000000100 13kPa
ooocooO0O210mm
0000000 0300rpm
(3) vSOOb5kg-VSOmMOOODOOODOOOOOOOOODOO
gocober0O0O0O0O0O0OO
(4 DoOOOcoberDO0O0O0OODOOOOOOOOO

The methane fermentation system that has a membrane
separation process is described in this paper. This system has
two purposes, the first is the concentration of the methane
organization and the second is collection of clearly permeated
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liquid.

This paper reports the result of the bench scale experiment
of the system. We used the Rotary Disk membrane to the
system.

The result of the bench scale experiment is following;

1) It achieves 8.4% of total solid concentration by the

membrane separation.
2) The condition of the use of the Rotary Disk membrane is
as follows.
Operating flux: 0.2m*/m?Iday
Operating pressure: 1000 13kPa
Disk diameter: 210mm
Number of rotations of the disk: 300rpm

3) The achieved volatile-solid (VS) load was 5kg-VS/mélday.
When the load was almost same, the percentage of
removed CODcr was same as the conventional methane
fermentation.

4) CODcr of processing liquid was better than the

conventional methane fermentation.
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Development of High-Flux UF Membrane Filtration System
with Pre-Treatment of High-Flux Fiber Filtration
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Recently, it has been promoted to introduce membrane
filtration plants for potable water treatment facilities, especially
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small-scale facilities, in the potable water field in Japan. The

application of membrane filtration for potable water treatment,
however, requires the reduction of the maintenance cost for
chemical washing and replacement of membrane modules.
Therefore we have developed and demonstrated the new high-
flux membrane filtration system with the pre-treatment of
FeCl, coagulation and high flux fiber filtration over long period,
to remove colors and organic compounds, as well as to perform
the stable membrane filtration operation with little membrane
fouling and high membrane flux.
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Comparison of air flow rate

TR A

L1

000000

4.1 0OO0OO0OO000O0
gooooooooooboooboobooobooooobooooono
goboooooooooooooocoooooooooboog
goooooooooooooooooooooooobooboo
goooooooboooOoooooboboooOooooooboD
oooooooocoooooooocoOoOooOoooboOoo
ooooooooooobooooooooooooboooo
gooboooocOoO0oO0OO0oO0OO0O0OOmOCbCO10000000
gpoooooodno
oooooooooboboooOoooobocoobooboOnion
mgl/000000000000000000000O00O
oboooo0oboooo200000000 84000 11000Nmd O
o0bOoO00O0O000100000000 60000 8400Nm*
gogozoooobooooooooooooooooboogon
ooooooooooooooooboooOoooooboobooo
o0oo0ooooooooOooooooooo
ooooooooooOooooooooOoOoOooooboo
gooooboooooooooooooooooon
0000000019990 0 9700 1380kwhO OO OO O1
0000000000000 200000008000 1090kWh
oobdz2s000o0ooooooono
42 00000
ooooooooooooooooobooOoOoOoooooboo
goooooooooOoooooboobooooooooDoobooDo
oooooooooooooooocoooooooboOon
ooooooooocooooooooboOoOoooooboooboboo
ooooooooooOoOoooooboboo0oOoooooDoobobo
00o0000ooOo0o0oooooOoOoDbodOmgéOOOoOO
NH-OOOOoOoooooooooooooooooo
ooooO0O000400000000000O0O200000:00
oocooooOOoboOoOOOOOOOOOOz20000
leco0 00O O0OOOOO0O0ODOOOOOOOOODOObOOO
gboooooooogoodoooosooon:noooononod
gooooooooooooOoOooomoooboooooo
ooooooooo

oooo

goooooooooooooboooooooboobooo
oooooooood
(1) OoooooOoOoooOoooOoOooooooOooon
goooO0ooOoboO0o0z2e0300000000000000
ooooo
gooooooooooooobooooooDbobo
ooooooooooooooooon
3y D0ooooO0000oooOo0OOoO0O0oooooon
oooooooooooooooon

(2

oooooo

(1)
)
®)

g200000000006-60 p.1940 1960
O37duoooooodor-220 p4e4al 4660
0000000000 vol340no4130 p.270 430

gboooboooooooooo 32



0000000 0ONo0.146 August 2001

oooo

gooooon

gogag

oooooooood

Ultraviolet Radiation System for Disinfecting Waste Water

e JOOOOOO*
Teizo KOYAMA
gogooog*

Masanobu KOSEKI

gogooooos
Akio NAKAO

4
oooooog 'H"
0o1 ) - )
Ultraviolet system for disinfection
oooo

goooooooooooooobooooooooboOoo
goooooobooooooobooboooooooooboboo
goboooooooooooooooooooooooog
goooooooboooooooobooOooooooobooboo
gooooobooooooooooooooooobooboOono
oooooooooooooooooooooooboogon
oooooooooooooooobooOoooooon

ooooooooooooOooboobovuvvbooooooon
gooooooooooooooboooooooooboon
00000199800 002001000¢M

gooobogouvoooooooooboobvuvboooo
goboooooocooooooooooOoooooobooo
goboooooboooooobbuvooooooooooo
gooooobooooilicooooooooo

oooooooo

oooouvooo

oooooooooooooooocoboooooon
ooooocoooooOooooooooboOoXxoooo
goooooooooooooooooooono

ooooooooooOoooooooboooooooo
gouv-AQluv-BOuv-CcCOOOOOOOODO20

oovuv-cOOOOOOOOOOO0OO0OOOOOOOO
ooooooo

(1)

gooouvuvooooooooo
goooooooooooooobocooooooboobo
oooOoDNAOOOOODOOODOOOOODOOODDO
oobooooooooooocOoOoobooOoonaon2s3/nm
goooooooooooooooooooOoDoobOoo
goooooooooooooooboooo
oooouvuvbooooooo
gooouvvboooooooooooooooooo
gooooooooooooooooooooooaod
goooooooowoPaDOnoOooOoooOoOoOn
10100kPa0 000 O0O0O0O0OO0O100kPaO OO OO0
ooooooooooooo
ooboooooooootovuvvbooooooooooo
gooooooooooooooobooooobooouvoDO
oooooooooooOooooOooOooOOoOoOoboOooOon
goooooocoz2eonmbOOoOoOooooOCoOoo

(2

©)

nfufufalalufull

ooooooooooooooooobooooooobooboo
gooooooooooooooboobooooooooboobooboo
ooooooooooobooooooooooooboonon
ooooooobooooooooobobooOoooooboobooo
oooooooooooooooooooooooDooboo
goboooooooooooooboooooooooboog
gooooooooooooooocoooooooobooo
goooooooooOooooooooooooooboooo
oooo

ooooooooboooooooooboooooooDoooboo
goooooooooobooooooooooooboogn
ooooooooocooooooooboOoOoooooboobobo

33 DO0O0O0OoooooOooo

gbooooooooo



0000000 0ONo.146 August 2001

oooo

i i o . i o AL mo
VL 'If' A B OR OBRME &
] ] ] L
1m IR0 ALS 400 T80 B
gooooo
o2 )
Wave length of electromagnetic s
S
#
st
&

oooooooo
UV module

o3

O0MO0mMmOo0oo0on0

ooooooooooooo
oooooooooooooooooooooooon
goooooooooooooobooooooooobo
ooooooooboooooooobobooooooboooboo
oooooooooooooooooooooooon
goooooooooooooocoooooOoobooboo
goooooooooooooooooooooobooo
oooooboooboogdilzoeocoooooooom
ooooooooo
gooooboooooOoooooooooooooon
gooocooooosocoloobboooooooooooboo
gobooooooobvuvvoobooooooooooo
oooooooooooooo

@)

)

oooooooo
1)

oooouvoooooo
goooooooooooooooboooooooon
goooooooooooooobooooooooobooo
goboOooOoOoooOooooOoobooooouvoD
oooooooooooooooocooosdm™
ooobouvooono
ooooooo0oo0oo0oO0oO0ob0oO0O0O0wEDECOOOO
gboooobooocooobouvoooouv-cooii2swi
oooobooo
oooooooooooooooooooooooon
gooooooooooooooboooooooOooobo
oooooooo
goboooooooooooooocooooooon
gooooOooooooooobooooooooobooo
goooooooooooooooOoooooDooOboo
goooooooooooooobooOoooooobo
goooooooooooooooooooooboooboo
oboooooooooooooooboooooooon
ooooooooooooooooboboOoooooon

(2

@)

100.0

99.8

99.6

99.4

""" o KR | 5 ;
- A ' ! !

500 600

(J/m?)

400
SRV G B

300 700

oo0o0o0oo0o0o0o0o00D

Disinfection rates for UV dose

goooooOoo0ooooooooOooooDoDo
ooooo

ooo

goooooooodooooooooooooon
gooooobooo

)

A comuvmoooooo

gobooooooooooooooobouvOoooooo
ooooooooooooooooo4abO0OwWd

uvOooooooooooooooooooooooon
gobOooOoOoobcOooboooooessnnoobobooonon
ooob40000000000O0O0O0OwvVOODOO 3500
400J0 m*O0 350 40mWs/cm’0 0000000000000
gbooobocooooobOoOoboOooOOoO0oOOfeooddmed
eomwsOcm O OOO0O0000009%000000000
gboooooooooboooboOoeocodmbOboonoonOn
9950000000

oooo

goodovuvvOooooooooooooobooboooooo
gooooooooOooooooboooooooobooboobooo
gooooooooOoooooboobocoOoOoooooobooo
ooooooooo

0300000000000000/000000000
gboobooozoou3oooooOooooooOoosoeonnn
OxO0O00Ooooo

oooooao

(1) DOoOoooooOoOoOoOoOoooooOoOoOoOoooooo
gobobooooooooosrooooooooooonoo
p.7310 7320 200000
ooooooooooooooooooOoooooDoon
0 000097-0030 p.430 460 19970

()

goooooooooon 34



0000000 0ONo0.146 August 2001

ooooo

googoon

Jdododouououogd

Lower Temperature EP for Coal Fired Power Plant

e IOOODODOO™*

Shinji NAJIMA

ooooooooooooon

Lower temperature EP for coal fired power plant

gooboo0ooooboobooo0oboooobooobooooooo
OeEpO0000O00O0O0O0O0O0O0O0O0O0O0O00
O0O0O0OEepO0O0O0O0O0O0O030mgONmOOOOOOOOO
00o0ep000000O0COOOOEPOOI00mgO Nm:OOO
goomobooooboooooOoOoEePOOOODOOODOOO
000000ooooOoOoOoOoooboOoOooOo0z2000012000000
oooooooo
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the highly efficient electrostatic precipitators (called as EP) for

coal fired power plant have been needed. In our company,
highly efficient lower-temperature EP, which can achieve outlet
concentration less than 30mg/Nm?, has been developed. (The
concentration of conventional EP is about 100mg/Nm?) The
first lower-temperature EP made by us has been delivered for
the Electric Power Development Co., Ltd. Tachibanawan No. 2
coal fired power plant. And it is under operation with

satisfactory results since December 2000.
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PET studies provide the functional imaging information

such as blood flow or metabolism at the specified region in

human organs. It is completely different from the conventional
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X-ray CT or the MRI morphology imaging information.

Recently PET studies have evolved with the great progress to
be applied for inspection of brain as well as heart function, and

cancer etc on a clinical basis. Especially FDG-PET inspection
for cancer is gaining widespread clinical acceptance and the

requirement of the FDG inspection greatly increasing. At the

same time, the research for new *F-Labelled compounds which

may make up the defect of the FDG has been recognized. This
article describes the brief history of a FDG-PET and “*F-
Labelled compound synthesis module. The module is our new
product to supply several kinds of *F-Labelled compounds to
meet the recent trend.
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The RI beam factory is under construction at RIKEN. A
new multi-stage accelerator system and a new multi-use
experimental storage ring will be built in the Rl beam factory.

The multi-stage accelerator system consists of three ring
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cyclotrons of a K520-MeV fixed frequency ring cyclotron (fRC),
a K980-MeV intermediate-stage ring cyclotron (IRC) and a
K2500-MeV superconducting ring cyclotron (SRC). It will boost
the heavy-ion beam supplied by the existing K540-MeV ring
cyclotron (RRC) in energy up to 350 MeV/ nucleon. The whole
components of the IRC, the acceleration resonators of the SRC
and some components of the beam transport system have been
manufactured by SHI. In the spring of 2001, the IRC has been
completed and validated by some tests at Niihama works.
Following items are described in this report.
1) Structure and components of the IRC
2) Structure, specification and magnetic field measurement of
the sector magnet
3) Structure, specification and low-power test of the
acceleration resonator
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The merits of this switching PID control algorithm are as
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1) Two (or more) kinds of control performance that is
difficult to be compatible can be satisfied simultaneously,
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