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Development and basic engineering for removing
technology of PCB from electric devices
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In order to remove high concentration PCB from capacitors and transformers, Shinko Pantec, Co., Ltd.,
has established the process by confirming the suitable method to remove PCB from individual
materials. Performance of this process fulfilled the regulation values for all materials including element
contained in capacitor, which was the most difficult material to be cleaned. The developed process is
consisting of dismantle of electric devices, solvent extraction, heating and drying under vacuum, solvent
distillation and gas treatment. Based on this process, basic engineering for the plant of which annual
capacity is 125 tons PCB (equivalent to 20 sets/d of 50 kVA capacitor) has been completed, on which
safety and protection ideas for the working environment and plant site are reflected.
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Fig. 2 Layout of PCB removing plant
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Ttem kg/d (Nm/d) Remarks
Input

Capacitor 953 50kVA 20 sets
Solvent 30 new feed
Insulation oil 100 cleaning oil for pan, gutter
Ne-seal gas (2 5003 tank seal

~vacuum vessel (800 ventilation & cooling
Fuel oil 5100 heat source for distillation

Output
Suction oil PCB 167 from dismantle area
Removal PCB 252 from washing area
Solvent 30 loss Eto SP proccssg
Insulation oil 100 loss (to SP process
Iron (case etc.) 143 for recycle use
Insulator 10 waste
Cupper 19 for recycle use
Aluminum 133 for recycle use
Paper 229 waste
(PCB contentg)

Ne-seal gas (2 500 <100 ug/Nm

-vacuum vessel (800 <100 1g/Nm*
Process exhaust gas (360<10% <100 g/Nm®
Fuel exhaust gas (70X 10%) N.D
Ventilation (2880 X10% <100 zg/Nm*®
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Table 2 Specification of major equipment

Process Operation time (hour) Equipment
Oil suction, drainage 4 Vacuum drill
Cutting of element 4 Primary and secondary motorized cutters
For case, insulator & metals
Primary rinse washing 2-6 Washing vessel with ultrasonic wave
generator and vacuum system, 18 m*X 1set
Secondary rinse washing 2-6 Washing vessel with ultrasonic wave
generator and vacuum system, 18 m®X 1set
Rinse washing for authorized regulation 4-8 Washing vessel, 11 m*X 1set
For paper, aluminum
Primary rinse washing 6 Washing vessel with dewatering device
2.2 m*X6 sets
Heating and drying under vacuum 12 Horizontal and  cylindrical  vessel,
5 m®X 1set
Primary
Elemeut .tter
Spacer
S d < LIIID>
econdary
— T
cutter , . { Spray
i E BR
T )
HIG 0o il BR
Vapor from
distiller
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Fig. 5 Conceptual
element

drawing for cutting of capacitor
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Fig. 6 Conceptual drawing for vapor washing
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% 3 & PCBREMEBOMHKR
Table 3 Result of removing treatment for PCB

Solvent Hydrocarbon solvent
Treatment
Primary Rinse washing
Secondary Not applied L Rinse washing
Tertiary Heating and drying under vacuum Not applied**
Material paper aluminum lead wire insulator case
Residual PCB <0.0005 0.001 0.01 0.06 0.03
unit mg/lit. mg/kg mg/kg 1g/100 cm® ug/100 cm?
Regulation 0.003 0.01 0.01 0.1 0.1
Solvent Perchloro ethylene
Treatment
Primary Vapor and spray washing .
Secondary Rinse and separation L Rinse Vapor and spray washing
Tertiary Heating and drying under vacuum Not applied*"
(Rinse washing) *2
Material paper aluminum lead wire insulator case
Residual PCB <0.0005 0.004 0.003 0.02 0.02
unit mg/lit. mg/kg mg/kg 1g/100 cm® 1g/100 cm®
Regulation 0.003 0.01 0.01 0.1 0.1

Notes *1 : Rinse examination for authorized regulation was conducted as tertiary treatment. Test result was less than 0.06 mg/kg

and has passed the regulation value (0.5 mg/kg).

*2 . When element was rinsed by PCE in the tertiary treatment, residual PCB in the aluminum was 0.002 mg/kg and that

in the paper was less than 0.0005 mg/lit.
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Molecular biological techniques for the analysis of
microbial communities in biological water treatment plant

(B2) 88 2 FEFEPAFERRES 5 BF7E
# H ]

Akira Akashi

EHBRUE SR Z A0 L T2 EYFERKMBEBIEL POEMENTEL, L LEND,
FNOICHE T AMEMCETAMRBIZEILEA L L VOPBRTH S, FOEBE L THRRDER
ZNTBAMAETIE, BBTELWHEYPS (FEET 57:0, WEBIRD5HAEN DL %
MTERVWIEFBITONE, LL, REDOHGFEWENFERORZICLY, FHEELNSTICR
BCMBEBANOMAWER LN T A2 LBTEEICR o7, RIETIWE, FISH . DGGE E%0
S FERZETFIECE DV KBS BN OMAEDEF O FEICOWTHENT 5 L I, BX
PEBETK AL IR B & A O A W) S DR BN DWW TR %6

Biological water treatment processes such as activated sludge have been widely used. But our
understanding of those microorganisms is limited, since many environmental bacteria cannot be
cultivated by conventional techniques. Recent molecular biological techniques provided us new
approaches to understand the dynamics of microbial communities in environment or biological water
treatment plants. Fluorescent in situ hybridization (FISH) provides us a powerful tool to detect the
target bacteria in microbial communities. By using denaturing gradient gel electrophoresis (DGGE) and
terminal-restriction fragment length polymorphism (T-RFLP), we can analyse the diversity microbial
community. These novel techniques would offer us useful information for the optimization of process
operation and the development of high performance equipments.

_Key Words :
A Wy S R ok AL B Biological water treatment
¥R TR Molecular biological technique polymerase chain
reaction (PCR), denaturing gradient gel electropho-

resis (DGGE), fluorescent in situ hybridization
(FISH)
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Ground Water Treatment System
Using Iron Bacteria

R T RBREmEe V-7
23] T =4 %
Mami Nakamachi

(R RERBEMHE2 7V —7
B OH#F B X

Tokuhiro Fujii
() B AR 2 B3 3 His
" OOA &

Yutaka Ishimaru

KRBT, ZREEE TOMTAENSR L LG KLEETERERICOWTHRET 5,
T KR OBREGRBET VNV EOIT VB THEZ RGN 7 TR & Vo 724y
ZRALEBRABFRICTRIFICRERRLE L 2FEHE L, S5, ZOERSBEDHREIC
OB HF R AT A2 & T, KEMTOERES, IS COERYITOTRERY, KE
BB KEEELHETAKELREL TES Z LA HIRT L,

COHFATE, BRFHEZBRET TRT S EFEELZD, [XDBEARTBW LK
#GHTEOHRB L L DI, HHEBENIES THA I LPEMBRIREFTRID VI ERYE
EEELEDRA) v PEREVIEDERETH S,

Soluble iron and manganese in ground water, and ammonia nitrogen were favorably removed with
natural filtration utilizing iron bacteria and nitrifying bacteria in demonstration tests. By adding a
process to the rear of the natural filtration, fresh water satisfying the Waterworks Law can be obtained;
for example, rapid sand filtration to remove high strength iron contents in Katano City, Osaka, and a
biological activated carbon process to remove organic matters in the case of Ikaruga Cho, Nara. The
combined system features easy maintenance, minimizing chemical costs and sludge generation.

7K Drinking water
7K Ground water
B Biological filtration
B Natural filtration
7 Iron bacteria
) Nitrifying bacteria
Tron
v Manganese
TYESTHER Ammonia nitrogen
[N PAN = PP V- 354 - Trihalomethane formation potential
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Table 1 Result of raw water quality (Katano city)

Item Raw water quality Item Raw water quality
Temperature (C)| 197 (17.3~ 22.0) Total iron (mg/L) | 519 ( 237 ~239)
pH (=)| 65 (65~ 66) Total manganese (mg/L) | 0.372 ( 0.300~ 0.410)
Turbidity (unit) | 16.2 ( 2.4~ 72.0) Polassium permanganaie consumption (mgfL) | 2.1 (<1.0 ~ 3.1)
SS (mg/L)| 10 (5 ~ 25) Soluble Silicic acid (mg/L) | 55.3 ( 53.7 ~56.3)
Color (unit) | 57 (12 ~140) Alkalinity ~ (CaCO;, mg/L) | 76.1 (745 ~784)
Ammonia nitrogen  (mg/L) | 0.66 ( 048~ 0.83) Alminium (mg/L) | <0.01
Nitrite nitrogen (mg/L) | <0.005 Dissolved oxygen  (mg/L) | <1.0
Nitrate nitrogen (mg/L) | <0.02 ATU-BOD (mg/L) | <2.0
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Table 2 Specification of pilot filter (Katano city)
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WEXKFTTONARRMEETIER L, TOERME
ETRICABLEIIKIEE TEZRT, WolzASH#
BROKMZ T, »BEALZRESSTTI ¥4
L7 VREFRNTH 5,

1. 3 BRAABNEBOERER
1.3 1 »8EFEELSBEG

HEEEE, 65m/H &130m/H % EARICER%

BIol,

Natural filter Rapid sand filter
Filtration rate 130 m/d, 65 m/d 240 m/d
Size of filter 200 mm¢ X 3500 mm¢ (PVC) | 100 mm¢ X3 000 mmH (PVC)
Anthracite  1.5mm 300 mmH | manganese media 0.6 mm 600 mmH
Sand 0.6 mm 400 mmH
Media Gravel 2~4mm 50 mmH
4 ~7mm 50 mmH
7~14mm 100 mmH
Underdrain Leopold underdrain 300 mmH | Disc type strainer 200 mmH
PAC
Raw water \
—?_800 ﬁ Treated
(o] water

Raw water tank | Feed Natural Chemical
e pump filter (T) mixed tank
Natural filter (II)
Feed pump

&1 EER7O— (ZETH)
Fig. 1 Schematic diagram of pilot plant (Katano city)

—_—

Rapid sand
filter

\

High-sensitive
turbidimeter
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5B X ) ABKEIZ LR T B, H5AB
JKEEAS1 700 mm 2 BT, ABEEEHG5 m/H Tid
2~3HH, »BREHNI0m/BTIE1~15HME
DA BPEHSTTRETH Y, HEVS2/KICLL L AHE
BRI 128 & o e ABIRIOER KR T
BEIKROTA & 287 5) 7 OHEGE & 2581t
ENKBRILERTH B LRSS D,

ZNDEHIC, PBERBNOHOWHIELL, 1B
ERPLEFE LR T WD, FELEEY#ET S
TelTiE, BEI RS EIT VL 28Ny T T
EIKEbER T RS RECHEE T A I EHFEETH
5o
1.3.2 o707

AT RICHFET AN 7)) 7T RRAETLIER,
B 51813 Leptothrix sp. (V7 MAY v 7 AE) T
&1, Gallionella ferruginea (¥ F %5 7=z
FAT) bbThreroBiah/l, V7 MAY v
JABERER VTV EBILTEATEETHHDT,
WIEH OBESTIETH S LHB SN D,

1. 3.3 HAA»BLIEMEE

HARAEMEAEIE, A@BEEH65m/H & 130
m/ATOEREFIRDLNT, WTFhOEEIZBW
THY Y H 7i30.001 mg/L LUF, 7= 7HEE
F00lmg/L LT TH D, BelhREIATNE,
i3, 91 %BEEINTVELDND04mg/L BERE
BL, KEFEICLANREEBELRME L D072,

FRIZOWTIE, BB & OWMEKOIFETEIREE % 5
L7z, I, BAHEFHEEL/ZILET um O
HiEE045 um 7AV-%FEH L, 045um ABKZE
F, 7 um »EKE045um ABKDOEE T A

FIVIREE, €8k& 7 um ABEKDE T BEIKE LR
100 ?/J Z 15.0
N L 4
2 80 7/ // 4.0
.8
s 60r 13.0
8
.§ 40+ 12.0
5
< 20r \\ 11.0
0 l Raw water I I‘\I.a.n.lr.al 0.0
water after DO filtrated
adjustment water

F2E SOFET HHE
Fig. 2 type of Iron of each step

ELl, BEZE2RIIRLAL 51, BEARIGHT0
BOEEHEDIRETH ) a0 4 FIVITE®% LITEE
LTWiz\vy, DO BREIC L D BEFEMEH30 %IRRT
Lo Fvidls BRREICEE, BB IREEASE
% CERIZR o720 EYWRIEHEOBRAEKIE, W
FTHOREOHD IR LTV ABEDBZ0EESITEENE
H335 %, a4 FNH60 %, BEHIRFEDNS % E O
O A FNVERBERIZ T o T B,

RICEWE D BRA BENIIBIT 5 EFIREOH
EE2BIhol, FK, BRAEEIWMABDAH
CEMTAEIOT VAT A NER, TUATHA
NBRDOLEE, TVATYA NEBEEBBOR, B
WROTEHE L UMLK LRI L 72,

BREPEIRIIRLAEIIE, &KRIZTYATHA
FOEBMTHESN, FORIBIZLALBREIN
TWhW, VT VIET VAT 1 NELEDED
SRTEBREHIETLTWS, TrEo7HESEED
R TUHINTWED, TV AT7H 4 METOHIEK
TOSHEBB R E WVERE R L7z, $RIRBHTLY
BEIhRnZ ehn, SBT3 AEYITERERN
WWHEBL, SV U7 Ve T HEZ Y MET S
EMREBICAERELTWAID LSS,

1. 4 2FA8NEDEERIER
L4, 1 »8EE L A&

BETALEOHREBRET A0, B AL LT
REIEEBF MU T L, BEF L LTPAC ZiEA
L7-ObLBEABEBIRo7, REEERET MY
T AL, ABKOEBERS0S5mg/L THAEZ Lz
BREE L7BE1306 mg/L MEDEAL LY, PAC
id 5mg/L BEEA L,

HBEEEIL, 240m/B T, AR ABKED

Dissolved iron  [<0.45 um]
1 Colloidal iron  [7~0.45 um]
=3 Suspended iron  [>7 um]
—e— Total iron

Concentration [mg/L]
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1600 mm 2BV TiE, 1~158E D% BRkEAT
BETH o7,
L. 4. 2 BaE» B0

HRAEAKTE 20 VRV FERTH - 7295,
A LB TdH 5 R A BT K O 8kI8 i,
0.006 mg/l T TIET L99.9 % D BIF i lrER A7,
1.5 BREe

WTAkFDE, U FrBIO7 VB THEER
DBEERZEMELT, THRABI+HTE2ESE] ©
CZEMEANTOERE B hoTE 2,

HEEREAFEARIRLIEHIC, BRABTOME
BREOMBELITH) T LTk LT, BADHMR%
B YA ET R THERIEEICRELE
5 Z e o7z, FKPOEREOSHITH LTI,

HRABTIZNRULOBRERLZETLELDD
BEBEZHET L EITHELP o7,

BRD B RN — 5 A — T 22T 12BEDRETY
DEEL, BRABKICHVBOREEZREF M-
LAEPACEREALT YT Vv ZMAL2ES
EBIR) T ETHIZESIIBRESN, BEL T
BEEL+SCHET AKEREL Z AR,

ZDEH R, NI TTRMALE & v o oY
FHATAHZ LT, BEFISmg/L BEDIEAL
%Y, REEEBRT M) T LEERT N DY
FELTIRIFEAERET, HERL L TEID]
ABE -7, BRFHEZKEICEIRHSRS &1
2, MTKRKERDOHERETHS, [XhHERTBWI
Wik #EB5 T EATHSR,

Raw water r g 4
5 i
|
— : —e— Fe X 10
Upper anthracite facies |- /_Al e Mn
» Anthracite facies o A,/' -—a-— NHa-N
» Anthracite / Sand e
Raw water /
‘ B Sand facies i
Raw = i
water | ° %.° ‘
tank |°°% "@ ‘ A Treated water {out] . I l |
Feed - Natural 00 02 04 06 08
pump filter ' : ' ’
Concentration [mg/L]
53 BRA BIEN T ORREIRE
Fig. 3 Minimizing chemicals in natural filter
PAC : 4.5 mg/L
NaOCl : 0.6 mg/L
M——» 1;;8 Zé?ff;{;a:rlft] Natural filter *PBapid sand filterH Treated waterl

l

LV : 130 m/d

LV:240m/d |

l

Item Raw water | Natural filtrated water | Rapid sand filtrated water [Treated water]
Fe Total iron [mg/L] 5.19 0.435 [ 91%] 0.006 [99.9%]

Mn Total manganese [mg/L] 0.372 <0.001 [100%] <0.001 [100%]
Ammonia nitrogen  [mg/L] 0.66 <0.01 [100%] <0.01 [100%]
Turbidity [unit] 16.2 10 [ 92%] <0.1 [100%]
Color [unit] 57 9 [ 84%] <1 [100%]
Residual chlorine [mg/L] — — 0.5

B4
Fig. 4

ERRER (KEH)

Result of pilot plant (Katano city)
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2. BDIRHITOEMZEEICOVT

HAE, BUEETOE 1 #KE T, FEKTHLHT
KEBBRL, TALKEORME —HOBHFHRE ER
Bt L7k, REEREET )7 A TEBI{EL, PAC
2 & D BRI, < URABTABLT
HEKELTWA,

COFEKICEIET S, L )RETERELEEE
DEKMBHFRERFT A EZHNE LT, IR
R OHBHOEAEDB L ONEEROLTHREELE DM
REBL72012, 20002 A2 5200144 A TO
Blar AM, S1EHKBICTHENZFT)TICEBE
EEERETBI o7,
2. 1 BHEETDEKMER
JFKRTHBHTKOKEREIRIIR LT, &,
TUHBITT ORI THER, EH1IX@BTYN
VEE ) LATEHBER Bnd Vo ETEMENE <,
MNTO XY VEBREPEWEETRL TS, M)
NO XY VEBEBOERS T 7 0o kv AR
19 %, 7OEI7UU R AEREEDN2 %, ¥

83 Fx FURGHRR (BEMBAT)
Table 3 Result of raw water quality (Tkaruga cho)

TUEZOORXY VEREED3T %, THERVA
HEREENIS % T, 7ULARMNINT XY VDAL,
EVPEVWEIETH 5,
FOMOERE L Tid, FILKEIME ST
o BHTr AL, ZORBEIPOBRICESIUA
FVEDERIEEWERDbNRS,
2. 2 EBRAKXEEREBMLH
FARDEIRDS &, FEARFIEE THEIZ L % DO it
WMEBTALKEZEORELEBI o2, HARABET
BNy FI)TIZE B E T Y OBLE X UL
RICL ATV EZTHEROWLIZLY) IR0
Bxlpil, BEROEWFEER > BETHERYED
Bimxr B2 ) EBRAFRNE L,
HEHETEBARIIRLZ, B, BKABEMHIZ
2RVIFREL, PHEEOREL FORERT B
kol
2. 3 BRABMEBOERER
2. 3.1 »EHEELAEER
AHMEEEE, 7T0m/H & 130m/H 2 ERICEE

Item Raw water quality Item Raw water quality
Temperature (C){ 202 (150 ~26.3) |Total iron (mg/)| 108 ( 068 ~ 21)
pH (=)| 75 (69 ~ 7.8) |Total manganese (mg/L) | 0345 ( 0.240~ 0.559)
Turbidity (unit) | 3.3 (25 ~ 45) |Potassium permanganate consumption (mglL) | 4.7 ( 3.0 ~ 5.7)
Color (unit) | 22 (16  ~26) Soluble silicic acid (mg/L) ! 36.1 ( 353 ~ 36.8)
Ammonia nittogen (mg/L) | 1.23 ( 0.97 ~ 1.90) |Alkalinity = (CaCOs, mg/L) | 131 (125 ~134)
Nitrite nitrogen (mg/L) | <0.005 Alminium (mg/L) | <0.01
Nitrate nitrogen (mg/L) | <0.02 Hydrogen sulfide (mg/L) | 0.040 ( 0.028~ 0.052)
THM-FP (mg/L) | 0.080 ( 0.060~ 0.098) | Dissolved oxygen  (mg/L) | <1.0
oo (=) 0.049 ( 0.041~ 0.055) | ATU-BOD (mg/L) | <20

B4R EREBOHET (BMEH)
Table 4 Specification of pilot filter (Ikaruga cho)

Natural filter

Bilolgical activated carbon filter

Filtration rate 70 m/d, 130 m/d

133~255 m/d

Size of filter 200 mm¢ X3 500 mmH (PVC)

100 mm¢ X5 000 mmH (PVC)

Anthracite  1.5mm 300 mmH | Granwal Activaled Cabn 0.6 mm 1 500 mmH
Sand 06mm 400 mmH| Mean diameter ; 1.06 mm
Media Gravel 2~ 4mm 50 mmH | Effective size . 0.67 mm
4 ~7mm  50mmH| Uniformity coefficient . 1.76
7~14mm 100 mmH
Underdrain Leopold underdrain 300 mmH | Disc type strainer 200 mmH
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BIlholz, B, EYELFHAL-AEETHBHD
T, BIEOOHEAERE D, HERE G LIE4A
[ b 2 A A
0m/HOAEEET 1 /3 HOMEE CHExE
L7720, WHE#R»S, AEBRICHENERT S
% @K B IE F 400 mmAq F2E T, & K700 mmAq
Tholz, 130m/HT1E/2 HOBEETHELE
i L7288, #K700 mmAq BED ERTH o7z,
2.3.2 $NIFTUT

KT KICHFET B85 71) TEHFELFHE,
Leptothrix sp. (V7 F AV v 7 X&) &
Siderococcus sp. (Y7 Huav 7 X&) FEHEEN
776

2. 3.3 BARABELHEMRE
ABEFEERTOm/HICBIT A, EERBBE» O DK,
RUAVBLOT VEZTHEROBRAEIZL S
BREIRELE S FIR LA,
FRITERFBAEAS 5 BIFICBRES R, HVWTT
VEZTHER, YU VOIBCHRERENERBEL
720 BRIZO WREDRERL, VAV ETVE
=T HERIIEHERITIZIZEE L BRERE + E5I
R L 72,

130 m/H COBRERBOFEFTHY, Z0AERE
EOHIF T B RENOFEIIFRO O N5 72,
BALKZRIZBRICEIDTOBEERES R, &5
WCERABALE K TIZ0.005 mg/L LT iIckEEN
Too SRIZHARABEBKTIIKEZEEMED0.3 mg/L L
TTH 5 250.07 mg/L BERE T 5720, SKICER
THEELEEIREEEELBR D256V H o7,
7o, B VA VBRI LAEEBESL M) T RS
VEREE, AREAELLCOERBEICOVWTIRE
XA B TR T 5 2 E R Do 7,

120,
100 e
-

T 8o
EE g
EE
5 40 ¢ ——Fe
L3 —&— Mn

ot e NH«N

— 1w
% k) 0 10 20 20 30 30 A0 40

Elapsed time [day]

&5 E R 5 B ALERLAR R
Fig. 5 The removal of chemicals and LV

2. 4 FEHENER S BNIEDERGR
2. 4. 1 »EHEE L A BB

HBEER, EBEE7U—LF BIBROBKRA:
DOHBERETHIRS NS, L), HRAED 2 R}
OUIK % BA LEWEERABEKE LTz
EERFBH20H BEIZT0m/B O A BHE 2 EAK
T 5 ERABEOMBKZ T2 EKE Lz, B
BOBIFEIE, EYEERAS BEELY ER S,
133~255m/H # EARICEREY B I oz, 1[H/.
HOWEHEEIIBWT, WEER» S AEHRICHE:
HEKED EFITIZEAERDON D 0Tz, i
X, BIBEOBRSEETCHSL VT U PBRESRH,
EYEMER S BENORAYE IS OB Y
DBEERIC o/l dEBbh s,

2. 4. 2 AEYEMEK A BB

AEER 7 O —CIEEMETBOMMER LT, EHHEHC
REEERRF MY T L2 TRFEATS, BALEIE
TORBEEZER S M) YV 2MER L 2WOT, »;
HEOWAKICEFERIEETNT, HEERIEA &
HIEWREICAEWREZ TR LEMEERK & 25,
FRIZE Y, OFEMERIC L A2HESE OFE MR
P BEE A a2 & 5 YR Qi)
DEYEARIR PEFEINE,

MNyNTXF VEFREOREIREL A BEE %
6EICR LT PUNT R VEREEIZERA S
HAPEKR L DEWEICR > TWS, i, A&
MEIZX Y byaa Xy URIERYE Td B ERY:
BAFALENR M) NT XY Y DEFAIMEE S L
WEHERING,

=
o
E
a. 0.06F
&
=
= 004F —&— Raw water
—a— Natural filtrated water
0.02 —e— Biological activated carbon
filtrated water [Treated water)
00— 10 10 20 20 30 B0 00 4
Elapsed time  {day)

FE6E b)NTXY UVEREBOBREKELSARE
Fig. 6 The removal of THM-FP and LV of the biologic
activated carbon filter.
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HEHN, HAIZEAL, WVEFBBHL S0 HEER
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BEMEPBEIND LHICRD, 1 ZIZ—ED0NE
KEERLIEODEZEZONS,

BABEE PUNTRA Y VERBOREREED
BREE7RIIR LI, ERHEEROBRICLIDE
BRI APIRT 2 BREE2E, HiERET RIBFERH
FDHIENEILTEL, LPL, BEBREED N —

= 20

E,;IS‘ g @°

—_ s —
ON DN AAXON O
T
&

L | Activated carbon volume : 11.5 L]

Amount of removal quantity of THM

0 50 100 150 200 250 300 350 400 450
Elapsed time [day]
E7H BRABAKIIXTE M) NT XY VEREORK

Fig. 7 Amount of removal quantity of THM-FP biological
activated carbon filtration rapid sand filtration

LV :70 m/d

TIEABHBUIEEEVIC R AEMERL, bY
NU Ry VEBRERERDMETLTWAZ L2
LTWADT, HEHEROBEEIEINTWS EED
5,
COEBRTO—IIERA BN, AYiETE R L
ELEMEFBLIZDDTHY, IBEH L ED
BREFEHLTW WD, BEZERDOY — 7R
AHBRBHEOGHEDOHITIRESFBERINLDOT, £Y
EERAEADBEY Ty — LR L, 0k
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THIWOIELTZRL, VT FARY) V4
ERFICR SN AHELWE LD T, &Yk
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Elapsed time [day]

FEeX MEKEEOKEHE
Fig. 8 Time course for turbidity

o
—
(]
(=]

O
(]
(%
()

Turbidity of treated water [unit]

t]-_> Natural filter Biological activated carbon filter——]{ Treated water }—‘—*

LV : 180 m/d

Item Raw water Natural filtrated water Biological activated carbon filtrated wal‘c'r (Treated water]
Total iron [mg/L] 1.04 0.069[ 93%] 0.019[ 98%]
Total manganese [mg/L} 0.351 <0.001 [100%] <0.001 [100%]
Ammonia nitrogen [mg/L) 1.24 <0.01 [100%] 0.01 [100%1]
Turbidity [unit] 33 0.14 [ 96%] <0.1[100%]
Color [unit] 21.6 8.1[ 63%] <1(100%]
Potassium permanganate consumption [mg/L] 5.0 431 14%] 0.6 88%]
THM FP [mg/L] 0.085 0.086 [—1%] 0.051[ 40%]
Hydrogen sulfide {mg/L] 0.040 <0.005100%] <0.005 [100%]

EIR EBREFR (GHEHE)
Fig. 9 Result of pilot plant (Ikaruga cho)
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HANSHIN WATER SUPPLY AUTHORITY
AMAGASAKI WATER TREATMENT PLANT Dehydrator
facility operation condition

(B RS 3 SV —
A B it

Jun Ishihara

BAAGER KRR EENORMEN IR L, SHTRERRENINERKES & UEREERE
T LBARBHRMmEMAL, 2001484 B X 0 E&EZRE L7, Bks —FEKEIIA55 %,
FEIRT — FEUKEIIND % L KE LR EREEL TV A,

With replacement of facility of the AMAGASAKI WATER TREATMENT PLANT, HANSHIN
WATER SUPPLY AUTHORITY introduces dehydrator facility based on electroosmosis style pressure
dehydrator and granulation drier, and it has been operating since April, 2001. The performance that it
stabilized dehydrated cake water content about 55 % and stabilized dried cake water content with about

25 % is demonstrated.

Key Words :_

BA R E B K

The electroosmosis dehydration.
S A A

F % # A

The granulation drying.
The effective utilization
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Treatment capacity
Solid generation
Operation time
Sludge concentration 6.1 % (Normal)

Cake moisture concent

186 500 m%/d (Before the extension) 373 000 m%d (After the extension)
7.77 t/d (Before the extension) 15.55t/d (Before the extension)
7.5 h/d X5 d/week (Dehydrater) 24 h/dX7 d/week (Drier)

60 % (Dehydrated cake) 35 % (Drying cake)
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Improvement of pressure type filter

through flow analysis
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Koichi Matsumoto
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Filter media migrate and build-up in a pressure type filter with short flow length and high filtration
velocity, causing low treatability. To solve this problem, numerical flow analysis was conducted for
improvement of inlet pipes. The analysis included two stages; for flow inside the tank and flow
distribution of inlet pipe. Porous pipes could inhibit migration and build-up of media. This was proved

with the full-scale filter unit at filtration velocity
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Introduction of a compact membrane module "FM module"
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Shinko Pantec has contracted exclusive distribution agreement of FM module with ROCHEM-UF
systeme GmbH in Germany. FM module consists of flat sheet membrane cushions such like an
envelope and the membrane type can be selected among from various UF to RO membranes to meet
a treatment specification. The module is built by putting membrane cushion upon lower one physically
so that the flow path (clearance between membrane cushions) can be adjusted for a various wastewater
characteristics. This structure makes it possible to have more flexibility against water containing
suspended solid compared with that of another conventional membrane module. Because of this, it is
possible to eliminate pre-treatment faility such as sand filter and therefore this system can be built
compact and maintenance reducing facility. There are many commercial facilities in the world, which
require a small footprint and maintenance free such as gray water treatment in ship and wastewater
containing suspended solid in a various industrial fields. Furthermore, back washing procedure from
permeate side is available in spite of flat sheet membrane, so that an application of FM module to
membrane bioreactor system which treats high concentration of organic wastewater is possible. The
module also has great advantage both in maintenance and chemical cleaning since membrane module
is set outside from a bioreactor.

Key Words
ik o B Membrane separation (filtration)
S J&E Flat sheet membrane
FiEs A0 Bk oK A 3 Gray water, Black water
oKk M A Waste water treatment
JE & TR Membrane bioreactor
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5. AL IE M BE
FM E Y 2 — V¥ A5 512 & B IRMEREK (gray
water) @ RO JRAMLE & LR %2 & O EEMEBEK
(Black water) DJRIEHERMIBER T TRLIIR T,
1) fefnkEsEkOMEER (RO) LE
5 7 RUCHREER) 72 AR O A TEHER K LT 7 1 —
Yo AETEMEEEKIE, BEYEK, WwEdEKk, F
v - v r 7 =k & o YK BOD HEK
(Gray Water) & LJ/R% D% BOD #E/K (Black
Water) & D 2224650, #NEFN, ROE
ER S EEEUES AL 2 VT, EREED
AT O FTHKFEFAIRERKE $ CUET 5 2
ENTEETH D, 2 TIE, ROBWHEHIHEHS

F1R PMEV2—- NI AT LIERMLAR
Table 1 Standard specification of FM module system

T % Gray Water LRI B9 % EBIRI & 7R~
MPEJEIK T3 5 Gray Water 1¥, F9°, FijL
2oy POERBEICEZ )R EDEEEY B L
FTHRFOREVERDLEE - MEETBRE L
B, Ny 77—y IR ENG, LS
M B EESRSEE S DX L —F—F v
Ny 77— 7 ZHFBENTWAS Gray Wa
I FM EY 2 — )V RO LE Y 27 LMITEM, M
KEERADPBLND, MBAITEERE, H
W HKRBEFIE &, EHREJKIE Black Water &
HICTEMEBRMBEICESN S, ALEKEITE
80~90 %, BFAKE, MEAKEIZZENETHI
8, IBNIRT & B TEELLMEKHSES

(1) Type Cross flow UF ‘

Dead end UF

RO

(2) Membrane

UF (Material: polyacrylonitrile, MWCO: 200 000)
UF (Material: polyacrylonitrile, MWCO: 50 000)
UF (Material: polyethersulfone, MWCO:

RO (Material: polyamide, NaCl

iantion: 00 O
4000) rejection: 99 %)

(3) Clearance
between membranes

@ 3.0mm (Standard for Activated sludge process)
@ 1.8mm (Standard for UF treatment)
® 14mm (Standard for RO treatment)

(4) Membrane area of
membrane module

@ 35m? 7m® (in case clearance between membranes is 3.0 mm)
® 45m% 9m? (in case clearance between membranes is 1.8 mm)
® 5m? 10m® (in case clearance between membranes is 1.4 mm)

(5) Standarad Specification

RC-UFE 5 (50 m?)
RC-UF10 (100 m?)
RC-UF20 (200 m%)
RC-UF30 (300 m%
RC-UF40 (400 m?)
RC-UF50 (500 m®)

RD-UF 5 (50 m%)
RD-UFI10 (100 m®)
RD-UE20 (200 m?)
RD-UF30 (300 m%
RD-UF40 (400 m?)
RD-UF50 (500 m?)

LPRO10 (100 m®)
LPRO20 (200 m?)
LPRO30 (300 m?%)
LPRO40 (400 m?)

Gray Water Treatment
P t
Galley Water Pre- | L ermeate
filtration Buffer FM module Permeate
Accommodation Unit tank (RO) Tank
Water
Y
Laundry Water
= Concentrate
Concentrate Permeate
Black Water Treatment
Sewage Water ~ ———® pre. — P
filtration Buffer Aeration Tank FM module
Unit tank (Cross flow UF)

v

Sludge
B7H MIRMEIRKAE O R 7 U - ST ST A
Fig. T Process flow diagram of ship's waste water treatment
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10000 ppm LA b)) dZxd LT, {HMEHERALEC
X5 BODEE L, FMEYV a2 -7 0A 70—
UF JEALEE L 2 5 L2 & AEESBRZE & 2 Hae
e BEEEERLE (B4X0b) 2EHLT

Wh, EHHERLEICESE S T ALEST A
Zhicky, EEHERLECENE LA Z LAt
TX, MWEYAF L%V MITE& B, $7-,
BRI G570, BEOX 5+ A, kgD
BOCTHEZTH b, F2RICKUIE Y X T A DE
T — B L UKET— 5Bl ERT,
HEHDE CEE
E3RICFM EV 2 VY AT ADOBEHESEO—

6.

2000
100y - % * BOD, Outl
X Co.inet
1600} X COD, Inlet g. 30 COD, Outlet
—_ =X 8
%D 1400 o £ 0
E 1200 x oo 8 60
8 b X XK QO
O 1000F PR o so
8 005 o
Q . o X 1. a N
8 800 40 . L p w S . N -
'y a At LN o a
600 [ 304 & as
400 . . 2
. M e o -
200 [w— - 10
8 wh - ‘o e o A 3
0 * 0 b e L 1 L
0 %0 100 150 200 250 0 50 100 150 200 250
Time [h] Time [h)

58 JE7k BOD, COD
Fig. 8 BOD, COD Inlet
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Fig. 9 BOD, COD Outlet

2R FMEV2— VY AT L% HWEEEHRLE T~
Table 2 Operation data of membrane bioreactor with FM module system

Application Artificial Wastewater Municipal Wastewater
Number of modules 2 6
Molecular weight cut off 50 000 200 000
Capacity [m®/d] 6 24
Feed Pressure [MPa] 0.3 0.3

feed permeate feed permeate
BOD [ppm] 500- 800 5-20 100- 200 5-10
TOC [ppm] 285- 410 10-40 300- 700 10-25
COD [ppm] 850-1200 20-60 1 000-2 000 20-40
B3R FMEVa—Y AT LEHGH
Table 3 Application of FM module system
Field Application

Ship

Gray water treatment
Black water treatment

Industrial waste water treatment

Separation of sludge in activated sludge process
BOD and COD reduction

Reuse of waste water

Reuse of filter backwashing effluents

Oil separation

Municipal water

Surface water purification
Sludge concentration

Vol. 45 No. 2 (2002,/2)
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BEA4FE FMEV2—-NVEEH
Table 4 List of commercial facilities

Application Install year |Type of membrane | Capacity [m’/d] | Membrane Area
Sewage Water 1995 UF 240 100
Sewage Water 1996 UF 480 200
Process Water 1997 UF 1080 600
Paper Mill Waste Water 1997 UF 480 200
River Water 1998 UF 960 400
Filter Backwashing Effluent 1999 UF 3000 1600
Oil from Leachate 1999 UF 480 400
Desalination 1999 RO 240 420
Gray Water 2000 RO 600 1920
Laundry Water 2000 RO 120 100
Pig Slurry 2000 RO 60 100
Swage Waste 2000 UF 30 50
Gray Water 2001 RO 650 2400
Black Water 2001 UF 300 218

Another 40 commercial sites except for above list.
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JIN—RY v b A2 F57% DynaWave®

Reverse Jet Scrubber DynaWave®

GIRERERE LIz T7 Vv =7
& % B =

Kenji Michiba

2411 Monsanto Enviro-Chem Systems, Inc. (BLF, Monsanto %) 2SFTE L TWAJIN—ZA TV x
MNA %7 5N DynaWave % EINIRGET 5 Z & & L7z, FZEREIL, TAEE, TARNBLIUTEEL W

I =ZDODRREE A TS HREREIZ 7 TN TH B,

BRI, HAVTF AN, EAR-ABIVE

BIREFHIE L Vo g d B ), (bFET T Y N IG9 o OB ZAME B X OBEEFYES AL &

~NOBRVHEEIND,

We have begun to sell the reverse jet scrubber

"DynaWave" in Japan, that Monsanto Enviro-Chem

Systems, Inc. owns. DynaWave is a multi-function scrubber of gas quenching, gas absorption and dust

collection. The advantages of DynaWave are easy maintenance, narrow foot-print area and simple
operation and DynaWave is recommended to be applied for the treatment of the exhausted gas from
a chemical plant facility, an incinerator and so on.

- Key Words :
A7 7 N
/B S = S
7oA B
% B
T AP ZE

Monsanto ft Tld, REEZEIZLFETH* FIC
140 EOMAEREEFTE L T\Wb,

WCld, Monsanto 4L & ) —EofESEEEAL,
M= NDILYIZT) T EBIRHIET, K
EBOENPE L EMT 5,

AEMOBRAKDOERIL, FAEE, FAWRNB X
CHRENFHERICTRRE V) T & THEH, MERFITT
HIE, FAEE, TARNBLUEEZBI %)
DI RDEI RV AT L (BRY AT HIZRE)
BLEE LB,

BB AFT AT I8 (BREREER)

CEWEANYF L) AT TN

CEBEAANY T ) AT TN+

- BWEHREVEE %

x LElid, FAME, MEBLUAETNAZEIZL

DRENREL D,

scrubber

gas quenching
gas absorption
dust collection
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1. DynaWave DBEEE

FHE, KRBT CERETREA ORI
THALATURAS =V ZHANTWAEZLTHB, HN
JEGED FRER A A LT, LEDWE VAT
X LTI CHER &2 722055 HEH K8 Tn5b,
BV THIERSEL I L THARMNEEL &4,
ZORAMTHAZSEE &, [EEMR)ES X
UBUZERR L2 EHO TS, Lz, T AER,
H AL L EEFTETH D, SHEEICEHLT
3RAY 5,

F1Cc—EyE7e— (ZTERATL) 257,

Vol. 45 No. 2 (2002./2)

ik DA A s &= 4 55



Inlet gas

Fmmmm——- s S
i Inlet
: |y |duct
Emergency E - Mist
water ) separator
VZ/ /[ /7777777777777
L V AVA V.
5% ?
NaOH \
Tank <t @ <t @ Lol
Reagents § \
pump N
Blowdown: % ___ ‘
o

Circulation
pump

E1R EE7u-—
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HCI

HCI+NaOH — NaCl+H:0
2HCI+Mg(OH); — MgCl+2H,0
SO,

SO,+NaOH — Na(HSO:)

250,+Mg(OH), — Mg(HSO;),
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1R HCBLU SO I 5 KREMRE
Table 1 Removal efficiency for HCl and SO:

HCI removal efficiency [%]

SO; removal efficiency [%]

1 stage of spray 2 stages of sprays

Reagents e
1 stage of spray | 2 stages of sprays
Caustic : NaOH 95.0 99.9
Milk of lime : Ca(OH): 92.0 99.5
Limestone . CaCO; 90.0 99.0

90.0 99.5
85.0 98.5
70.0 92.5

100 ;
90 ; : ) ;
0 /; z
70 : :
60 i i s
50 ' ; '

al o T B
0.2 0.5 1 5 5 10

Dust diameter [xm]
B2 F A MIHT B EREHRE

Fig. 2 Removal efficiency for dust

Removal efficiency [%]
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Table 2 Comparison of running cost

DynaWave Quenching towerf}/enturi scrul?_bgr+Packed tower
Amount of consumption : Annual cost [yen/y] | Amount of consumption | Annual cost [yen/y]
Electricity

a unit cost : 15 yen/kWh 196 kW 7 644 000 206 kW 8034 000
Industrial water

a unit cost : 20 yen/t 11t/ 572 000 214 t/h 1112 800
Drainage

auﬁtmy:mowmt 0.3 t/h 78 000 10.6 t/h 2756 000
24 %-NaOH

a (imit cost : 25 yen/kg 383 kg/h 24 895 000 383 kg/h 24 895 000

Total 33 189 000 yen/y 36 797 800 yen/y
7oh, REEE, BIREZANIALI 2 X9 IC3E 7R
BV TVREBETH LD, BEDA VTV JA = 32 000 m® v/h-wet
AWEELTE, E—% -8 (77 RVT) iz B 650 C
BLURERROA LR B, K 5 &  9.2Vol%

Bk L7=E AT L ANVEBTOEEE Y I3 F4E ¥ NEE AD 1 g/m® w-dry
LiWwlhed, JANVE/ — AV TFF A5, HO  0.05 g/m’-dry
2.4 BAN-2Z HCl & & AHE 1000 ppm

REBIT—HICTEEREET L7720, FECE HO 5 ppm
ANR—R L b, so. i B AO 60 ppm
2. 5 S EERREE o 5 ppm
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Removal of Nitrogen and Phosphor from
Meat Processing Wastewater

-

(BR) BB EEAMEHE L V-7
] H i)
Tsutomu Takeda

G EEENA  TBEEERT T, HEKE T/KERGE L Cwrzas, i 2 LEICEL I,
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& (BERRoE) B & UMILRIERIEERE (5

) PERASH, 2001483 XV BREL VD,

SBRDLE RIF CHROEEEE +0MET 2 KEL R > T b,

The nitrogen and phosphor contained in the wastewater had to be removed when a meat processing
plant in Hokkaido was required to change its wastewater discharge to a river instead of conventional

SEwer.

The discharge limit has been satisfactorily cleared with the retrofit to intermittent aeration type

activated sludge system and by adding a combination of coagulation plus pressurized floatation system
and a nitrifying-liquid circulating activated sludge system since the start of operation in March 2001.
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Table 2 Water Quality

Units 6/6 6/20 7/11 7/25 8/8 8/22 9/5 9/19 10/3
Treated Water m’d | 1317 |1346 | 1196 | 1420 [1003 | 1490 {1235 |1193 596
Water Temperature C 25.3| 25.7 264 277 26y 27.1| 258/ 256 235
BOD mg/L | 900 ] 1300 [1800 | 2000 1100 1200 |1800 [1800 580
COD mg/L 410 440 400 760 660 480 530 650 290
Raw Water SS mg/L | 1000 | 1200 780 | 1700 |[1300 |1000 990 | 1400 690
N-hex.Extract | mg/L 140 210 130 170 130 160 110 150 53
T-N mg/L 150 180 150 220 170 170 180 190 34
T-P mg/L 24 22 32 35 27 17 23 26 14
. pH 7.6 74 74 7.5 75 74 7.6 7.5 7.4
BOD mg/L 23 3.2 1.3 34 0.9 0.9 1.9 1.9 0.7
COD mg/L 6.8 74 5.5 8.5 6.4 6.5 5.6 6.1 55
Lreated ss melL. 2 1 2 2 1 1 1 1 1
N-hex.Extract | mg/L 0.6 0.6 0.7 0.5 0.5 0.7 0.5 0.5 0.5
T-N mg/L 45 4.5 35 45 3.9 45 4.1 4.2 2.8
T-P mg/L 1.3 1.6 1.8 2 24 1.6 1.3 1.2 2
BOD % 99.7 99.8 99.9 99.8 99.9 99.9 99.9 99.9 99.9
CoD % 98.3] 983| 986 989 99 98.6] 989 99.1] 981
Removal SS % 99.8 99.9 99.7 99.9 99.9 99.9 99.9 99.9 99.9
Ratio N-hex.Extract % 99.6 99.7 99.5 99.7 99.6 99.6 99.5 99.7 99.1
T-N % 97 97.5 97.7 98 97.7 974 97.7 97.8 96.7
T-P % 94.6 92.7 944 94.3 91.1 90.6 94.3 95.4 85.7

#® 3%k MERLEEOKELSNE
Table 3 Water Quality Analysis of Floatation Equipment

Units Influent Effluent Removal Ratio %
BOD mg/L 1387 421 73
COD mg/L 513 131 73
ss mg/L. 1118 101 91
N-hex. Extract mg/L 139 11 92
T-N mg/L 166 75 54
T-P mg/L 24 6 75
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The recycling facility of used fluorescent lamp

K-7u¥=z bVE
H ¥ ¥ %
Hidemi Tanaka

LI CIE, 2001 FICHBEEERWICREET I A 7 VLR E S ER L, SER L )EEHFT
iy, REEEBRI2EICAEICEEZA L2, BE, EFRICES L CTZEEE LML
DOHhb, TIWLEONEEBNT S,

The recycling facility of used fluorescent lamp was installed at Shinko Pantec's Harima plant in 2001.
After business permission issued from Hyogo prefecture and completion of the facility commissioning,
the commercial operation was started in December, 2001.

At present the amount of the fluorescent lamps from the customers are increasing and the facility

operation is in good condition as we expected.

The brief explanation of the recycling business and the facility itself is shown below.
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MELEXEREEE PAN WEP

Introduction of new vertical type wet
electrostatic precipitator

Oh 45

(RIREBREBE L=y I=T ) VT T v=7
n B ¥ F
Sadahira Kawayoke

LUHCTIHEEBEBEL L THFARMAKFROEXESEER (1A A7 75— ZRAEL TV
B, ZOUTH LY 4 TOERXMEESEERE [PAN WEP] OBRGEXRB L, ZOKER
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RIEEBEHEA LTV 5E, TRODEEICLVERL VEHRETHIOX VT F Y AROENEE
EroTWh,

ARETIE Z OB EREER [PAN WEP] ZOWTHNT 5,

Shinko Pantec Co.,Ltd. owns Air Pollution Control Equipment called "lonizing Wet Scrubber”, that is
of horizontal flow type. We have recently started marketing the new type, wet electrostatic precipitator
called "PAN WEP".

It is of vertical type and down flow type in gas flow path, and adopts the pipes with spirals as
discharging electrodes and the cylinders as particulate-collecting-electrodes.

This structure makes PAN WEP more excellent in properties and easier in maintenance than the
conventional wet electrostatic percipitator.

_ Key Words ;.

R EE R Electrostatic precipitator
R EREER Wet electrostatic precipitater
ER A A L Air pollution control
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Concentration
Application Gaas Vo L Effic. %
nr/min | Jnlet mg/m’y | Outlet mg/m'
Hazardous Waste 280 1387 34 975
Soil Remediation
Liquid Incinerator 800 306 10 96.7
Fluid Bed Combustor 1840 1172 20 98.2 - ~ =
Pharmaceutical Waste s
5 BH 1 PANWEP £ ESE
Fluid Bed Combustor 630 523 34 934 Photo 1 Outside view of PANWEP
Sewage Sludge

B2 R MBI APOERATHIRESR

Table 2 Summary of metals emission and removal efficiency data

Run No. Concentration, mg/m’y dry Removal efficiency, %

As Cd Cr Pb Ni As Cd Cr Pb Ni
120Ut | 6ex10° | sorx10° | atxcio’ | saocior | awig | 978 | 983 | 012 | 085 | 6o
> ouT i@iﬁf1£§%a§$§£34&¥bai$§£f 974 | 997 | 963 | 975 | (87.2)
o éﬁiﬁf8&?%3§§§£§2&£%3;ﬁ§£j 984 | 979 | 971 | 980 | (949)

Note : at the Ni, outlet concentration are less than the MDL
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Extension of Eco Analytical Laboratory
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Eco Analytical Laboratory of Shinko Pantec has expanded its analytical business to the field of waste
management with the recent extension of environmental problems, strengthening accuracy management
for microanalysis for all analytical works. This report describes 1) the improvement in quality
assurance and control for dioxins by setting a check list to meet the new requirement for analytical
accuracy, 2) the PCB analysis required for our company's specific PCB cleaning and decomposition
technologies, and 3) TMAH analysis with ion chromatography, using a column suitable for amine.
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