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Livestock Waste Treatment System
(PANBIC-BIGADAN System)
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A livestock waste treatment system applying a proven Danish methane fermentation process

(BIGADAN)

has been marketed to meet the enforcement of the regulation regarding proper

management and utilization of livestock excreta as of November 2004. A demonstration test having a
digestion tank of 100 m* was conducted at 5ton/day of cattle excreta. With 20 retention days for
mesophilic fermentation, the first phase test in 2002 achieved methane production of 100 m*/d with

concentration of 60-65 % on a constant level.
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Table2 Utilization or treatment of livestock excreta
Composting
Process Direct Manuring . .| Anaerobic Fermentation | Water Treatment | Methane Fermentation
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(No Gas Recovery)
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P g Clean Water Liquid Manure
Energy Recovery X X X X O
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. . Low Solid Residue,
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Improvement of Activated Sludge Settability by Phenol

Addition and the Analysis of Bacterial Community £
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The effect of phenol on the settability of activated sludge was analysed. Phenol was added to aeration
tank to provide an initial concentration of 50 #g/ml for monitoring SVI and the quality of effluent. SVI
of activated sludge began to decrease from one week after and reached the minimum two weeks after
addition of phenol. With the improvement of sludge settability, the quality of effluent also improved.
Settability of activated sludge was maintained satisfactorily for two weeks after stopping phenol
addition. Zoogloea ramigera is known to propagate with the help of aromatic compounds such as
phenol and has the ability to settle bulking sludge. But the bacteria were not detected by PCR in
phenol-treated activated sludge. This result indicates that the improvement of activated sludge settability

was not due to the growth of Z ramigera.

Key Words :
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I R W S Sludge settability
Moo #E R Bacterial community
R AT —L G Polymerase chain rection
ZE VLAt B 2 i E’%M\?ﬁ Denaturing gradient gel electrophoresis (DGGE)
ifill B 158 2 W 2673 Restriction fragment length polymorphism (RFLP)
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Fig.1 Changes of SVI of activated sludge and quality of
effluent
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Fig.53 PCR-DGGE analysis of eubacterial communities
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Table2 BLAST homology analysis of eubacteria in acti-
vated sludge before and after phenol addition

Ribotype| Most Closely Related Bacterial Seq. |% Identity
1 Uncultured Gamma Proteobacterium 96
2 Uncultured Gamma Proteobacterium 94
3 Uncultured Bacteria Clone F2-30 97
7 Uncultured Bacterium Clone KD5-58 93
8 Uncultured Bacteria Clone FZ2-38 96
9 Methylocystis sp. KS7 98
10 Uncultured Bacterium Clone RB13C10 97
27 Lysobacter Fnzymogenes 95
32 Uncultured Bubacterium WDZ243 94
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Development of High Efficient Water Electrolysis System
with 4 kWh/Nm’ of Power Consumption

(£2) AFFERH Jé L ERRE
Akiko Miyake
B3 7K g

Yorihisa Yasunaga

[ (8 4y B E 2R U lomMi B K FER A4 E HHOG I8 W\WT, ERAMGEIANTE
fif7eh =490 % LA b, HETE 775 4 kWWNm® 25880 T & 5 @i KE s AT L2 Uiz, @@
fbDicsD, Ir REMBMERE E B LM I—»\H; e A 2 Uiz, 7L Ak s & 2 LLH =l
HATy 2GR NERTY 2 — V2L, BHFRUKEILETRKFEMDORNET B A LB
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2 nHEl b}";:.,. D AZ‘JT“]"Faim"-‘-E P a—)bZHER LT 5NmYh FEEES A7 L
ZLTB CLLLICHIRTZA T, BRUEMMERERMHRLT,

ZREL, thJMI*

A highly efficient water electrolyzer with polymer electrolyte membrane has been developed for highlv
pure hydrogen and oxygen generator, HHOG. This system achieves electrolysis efficiency over 90 %
at power consumption of 4 kWh/Nm® at practical initial costs. To obtain the high efficiency, a thin
membrane electrode assembly with Ir catalysts was used. By developing a new electrolysis module
combining pressed electrode plates with flat gaskets, electrolysis was realized under pressure difference
between the H. side and O: side (ambient pressure). Testing the demonstration unit of 5 Nm'/h
incorporating the new electrolysis module confirmed that electrolysis temperature could exceed 80 C

without any additional heating units to achieve the performance.
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X
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WT: Deionized walter tank

PD : Non-regenerative polisher

FF : Final filter

EM: Electrolysis module

HS : Hy/water separator
CL : H. cooler
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Tablel  Specification and test results of demonstration unit

Flow Rate of H. 5 Nm*h
Pressure of H; Max. 0.85 MPag
Operation Temperature Max. 90 °C
Size of Flectrolyzer 650 W 800 D> 1 200 H
Size of Rectifier and Control Unit 700 W>900 D >1 200 H
Electrolysis Efficiency =90 Y%
Power Consumption 4.0 KWh/Nm®

Including Peripheral Equipment
Purity of H.

>99.999 %
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Demonstration Test of Large-scale UF Membrane
Module for Drinking Water

Tl AT RO 0 2 el
E % | it E/N
Masahiro Hasegawa
[=s] i1} |'_[1_ J\
Mami Nakamachi

SR AR T 2 F A
s} R IS frfr
Hironobu Nishio

HBl{E, FNTIE UF BEAREEE LA « PHEGFKEANEAENTWSD, H - KB KEGAD
HAZKN T HIEORARUF REY 2 -V 2 bW TEMERZBI R>7/z, TOEY 2 -l
FABEICORECTEEABE VAT O—AilZHEAICEIEZ, HEBEEHZEHMTE 2 4"-‘1"%7%(1'
T, EEWOERAKZE B, IERORZAMEOEREZA T 2T ORE Y 2 —)VIZT, ik
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7 L3100 %kRETE, —eiEd, KB@EEmEENEh-7, £k, RO LA L&l
TR RESERBE T NV D LE J T VB2 ES R ARRIC K D RE T E,

This module is efficient in reducing energy consumption, with its capability of dead-end filtration and
cross-flow filtration at automatic changeover depending on turbidity. UF membrane filtration is applied
to small and medium purification plants at present. For application to medium and large purification
plants, a demonstration test was conducted with large-scale UF membrane modules. The surface water
of Lake Biwa was filtered with the module having a filter area about 2.5 times as large as
conventional ones, at flux from 1.3 to 3.0 m*/m?/d for seven months. The high turbidity test proved 100
% removal of iron, manganese and aluminum in raw water. General and coliform bacteria were not
detected. Transmembrane pressure increased with increasing flux was recovered by chemical cleaning
with sodium hypochlorite and citric acid.

Key Words :

KERUFBKEY 2—)V Large-scale UF membrane module

e KBRS A bt 5 Medium and large-scale plants

" OB A M Dead-end filtration
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Chemical Cleaning

¥ Unit

Backwash Tank P4
a0 L Oy
Hypoohlorite Tank

o1

Raw Water Tank Pl Profilter

lllj

Drainage Tank

P1 Feed Pump

P2 Circulation Pump
P3 Backwash Pump
P4 Dosing Pump

B 1
Fig. 1

Sk 7 T—]
Schematic flow diagram

Type of Membrane UF Membrane

Molecular Weight Cutoff | 100 000 Da (0.01 #m)

Material Hydrophilic Polymer

Type of Module

Internal Pressure Type Hollow Fiber Ultrafiltration Membrane

Module Module Number : 2

Size : Length 1 320 mm, Diameter 450 mm
Effective Membrane Surface Area : 125 m¥module

Total Effective Membrane Surface Area : 250 m®

Type of Filtration

Dead End Filtration and Cross-flow Filtlation

Flux 1.3-3.0 m*¥m*/d

Backwash Frequency Once/45-64 min.

Recovery 84-93 %

Vol. 47 No. 1 (2003 8) T PANY,

7 Heth 21



FEE I WA 1 0D S
Out51de view of pilot plant

Raw Water Input

8 Hollow Fibers
Bundles

Central Collector

Concentrate Output

2 MEY 2—ILOfKX
Fig. 2 Schematic diagram of membrane module
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TableZ  Analysis of raw water quality
Parameter Raw Water
Color degree 1
Turbidity degree | 0.9 (0.4~1.5)

pl 75 (69~8.3)

Permanganate Value | mg/L 2.1 (1.8~2.5)

Total Iron mg/l. 0.02 (<0.01~0.05)
Total Manganese mg/L | <<0.005 (<0.005~0.006)
General Bacteria N/mL | 85 (2~480)

Coliform Bacteria Positive (+)

F 3 [EAMACOKE S T
Tabled  Analysis of filtered water quality

Parameter Filtered Water
Color degree <1
Turbidity degree <0.1
pH 7.5 (6.9~84)
Permanganate Value | mg/L 1.7 (1.5~1.9)
Total Iron mg/L <0.01
Total Manganese mg/l. <20.005
General Bacteria N/mL 0
Coliform Bacteria Negative (—)
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Tabled  Analysis of water quality
Parameter Water "Qualitly Standal“ds of sid
Waterworks Law Raw Water Filtered Water
1 | General Bacteria 100 or Less (count/mL) 48 0
2 | Coliform Bacteria Not Detectable Pasitive () Negative (—)
3 | Cadmium 0.01 mg/l. or Less <0.001 <0.001
4 | Mercury 0.0005 mg/L or Less <0.00005 <0.00005
5 | Selenium 0.01 mg/L or Less < 0.001 <0.001
6 | Lead 0.05 mg/l. or Less < 0.001 < 0.001
7 | Arsenic 0.01 mg/l. or Less <0.001 <20.001
8 | Hexavalent Chromium 0.05 mg/L or Less <20.005 <0.005
9 | Cyanide 0.01 mg/L or Less <0.001 < 0.001
10 | Nitrate Nitrogen and Nitrite Nitrogen 10 mg/l. or Less 0.17 0.16
11 | Fluorine 0.8 mg/l. or Less 0.08 0.08
12 | Carbon Tetrachloride 0.002 mg/L or Less < 0.0002 < 0.0002
13 | 1,2-dichloroethane 0.004 mg/L or Less < 0.0004 <0.0004
14 | 1,1-dichloroethylene 0.02 mg/l. or Less <0.001 <0.001
15 | Dichloromethane 0.02 mg/l. or Less <0.001 <20.001
16 | Cis-1.2-dichloroethylene 0.04 mg/L or Less <0.001 <0.001
17 | Tetrachloroethylene 0.01 mg/L or Less <0.0005 <0.0005
18 | 1,1,2-trichloroethane 0.006 mg/L. or Less < 0.0006 < 0.0006
19 | Trichloroethylene 0.03 mg/l. or Less <0.001 <0.001
20 | Benzene 0.01 mg/L or Less <0.001 < 0.001
21 | Chloroform 0.06 mg/L or Less < 0.001 < 0.001
22 | Dibromochloromethane 0.1 mg/l. or Less < 0.001 < 0.001
23 | Bromodichloromethane 0.03 mg/l. or Less <0.001 <0.001
24 | Bromoform 0.09 mg/L or Less <0.001 <0.001
25 | Total Trihalomethane 0.1 mg/L or Less <0.001 <0.001
26 | 1,3-dichloropropene 0.002 mg/L. or Less <0.0002 <0.0002
27 | Simazine 0.003 mg/L. or Less <0.0003 <0.0003
28 | Thiuram 0.006 mg/L or Less <0.0006 < 0.0006
29 | Tiobencarb 0.02 mg/L or Less < 0.001 < 0.001
30 | Zine 1.0 mg/L. or Less <0.005 <0.005
31 | Iron 0.3 mg/l. or Less 0.01 <0.01
32 | Copper 1.0 mg/L. or Less <0.01 <0.01
33 | Sodium 200 mg/L or Less 7.8 7.8
34 | Manganese 0.05 mg/l. or Less <0.005 < 0.005
35 | Chloride Ton 200 mg/L. or Less 9.6 9.6
36 | Calcium, Magnesium Hardness 300 mg/L or Less 38.9 38.8
37 | Evaporated Residue 500 mg/l. or Less 64 G2
38 | Anionic Surface Active Agent 0.2 mg/L. or Less <0.02 <0.02
39 | 1,1,1-trichloroethane 0.3 mg/L. or Less <0.0005 <0.0005
40 | Phenolic Compounds As Phenol 0.005 mg/l. or Less <0.005 <0.005
41 | Permanganate Value 10 mg/l. or Less 2.2 1.6
42 | pH Value 5.8 or More 8.6 or Less 77 T
43 | Taste Not Abnormal Not Abnormal
44 | Odor Not Abnormal Algous None
45 | Color 3 degree or Less 1 <1
46 | Turbidity 2 degree or Less 1:3 <0.1
Vol. 47 No. 1 (2003 8) UL AR EZEs & 23



(=3 ih

Water Temperature (°C)

T [T PR
—
L=}

05 i
1/12 2L a3 41z sz el w wio 98
2002

3 RO H Ak

Fig.5 Change of flux

1204 40
|
— Corrected Transmembrane Pressure 15
oo Fhux

_gp | 30
(=]

Eg 50 258
5 - E
& &0 ; i 20y

.g g a0 - E

g £ 10

20
05
[} 00
112 211 313 412 sz &1 AL 810 95
2002
4 gl ZEEOR 3 24k

Fig.4 Change of corrected transmembrane pressure

55#%@?1&'.’-;75\ 5 i) L/M‘ﬁ%%’i‘*i TOMIHE T & DIsALE

FALZB BT, IRAEITE SOk iC &
%,73\11\ |- 5 L 100 kPa & x'fa':/T: L7ehd, WK e
ICK D80 kPa fRILICIHITE L7z, ATEERTIIk SR
B> MU LEEAL CHEKRERZB R >TW
B, AEKL Iitn'nﬂfwul THD, #EHTEDE
PN kT B EN LN s, AEPEORIEICIE K

SRR B Y fb J_\‘b*{ NTHBETENERALNS,
3.3 40 B % H

I*“i%iH/Jw)/J\HéH FEARERS, AI1TRT. UK
i) Cii’a%i’)t@l JEREZERL, Ik f)]l’”}/k@‘{ﬁ):'{
F0ELL T £100 % DERENAZ NIz, BiAiAKD
B, F’/ﬂJ EFNEN0.01 mg/L LA I‘, 0.005 mg/L
UTFTHO, HIZI00 %DRENR NI,

FUKICRRIBE T i,  AIB R S
KO FERICHRES NI, Tz, AR U6 [ A5
ICBWTEITNTOHA TAREIAELL T & R AT R
Mz r Ui,

FUKB XU A AKDOE L2442 TR L
A RZE IS 7Y, TN D HUKOWEEITE
1 ERETHD, 10EZBALDIE 2 TH-T,
J6: 2 3t 7K O 0.001 £ DL F2s L, S i 1H]

120

—
=
=4

LI

oo
=]

Transmembrane Pressure {(kPa)
an
=]

40
20
. ; ‘
815 6:00 8/159:00 8115 12:00 815 15:00 #/15 18:00
2002
b EAIEORNFAAL
F z. 5 Change of transmembrane pressure

20
18 —Raw Waer
15 Filtered Water

112 211 313 412 5112 6/11 711 8/10 9

6 EIEDOREH AL

Fig.6 Change of turbidity

L A

g

2

Transmembrane Pressure (kPa)
E &

0
8/19 9:30 8/19 10:30 8/1911:30

2002

7 BETORRE
Fig.T Change of transmembrane pressure

8/1912:30 8/19 13:30

ICBWT BAF R A RED R L TA BTz,
3.1 2AEER
FEERHA I OO JFURIR L LT 1 BRI B R ME AR L

72728, BlZEIC XD FEKOEEDEHIC FR L
f:\f%sg)‘ﬁﬁmﬁ‘|‘ﬂ;ﬁ‘é, LR REO A - R TR D
5 1) j(“jlﬁl’i’fftbft AN D 17 KIS T E
R JJH L, 100 F2E 5 0D i 1 K 2 A T AIC S L
THEEEB G- 7’: &

I AT A 1.5 mY/m?/d,
T AWEREE S T >z, I L oF

S0 ATa—AFRIC
t B AL e

24 ik PAWS

7 Heth

Vol. 47 No. 1 (2003 8)



F b KB XUIESEAOSHTFT

Tabled  Analysis of water quality

20028 /19 20028 /19
Parameter - - Raw Water - -

Raw Water | Filtered Water Raw Water | Filtered Water
Turbidity degree 120 <0.1 Dissolved Manganese mg/L < 0.005
Color degree 7 (130) <1 Dissolved Tron mg/l. 0.07
pH 7.1 7.0 Permanganate Value mg/L. 24 1.9
Total Manganese | mg/L. 0.25 <0.005 | General Bacteria N/mL | 45 000 0
Total Iron mg/L 7.2 <0.01 Coliform Bacteria Positive(+) | Negative(—)
Aluminum mg/L. 6.1 <0.01 Color : (Apparent Color)

=& 6 BELEORIFRI
Tableb Recovery of transmembrane pressure

Transmembrane Pressure (kPa, at 25 °C)
- Recovery Rate
Flux . Before Chemical After Chemical (9%)
Start of Operation . ) /0
Cleaning Cleaning
1.5 m¥m¥d 29.4 36.4 29.4 100
3.0 m*m*d 63.5 84.0 63.8 100
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Table7 Purification plants provided with large-scale UF membrane modules

Country Start of Operation | Capacity (m?/d) Raw Water | Combined Treatments

USA 2002 30 000 Surface Water | Clarification Pre-treatment

2002 15 000

USA 2003 30 000 Groundwater
FRANCE 2002 120 000 Surface Water | Pre-Q;, Settling, Sand Filtration, Cristal®
FRANCE 2001 20 400 Surface Water Remineralilzation, Prel—Oz: Powdered Activated

Carbon, Final Chlorination

FRANCE 2000 24 000 Groundwater | Final Chlorination

(3%) Cristal : Combined reactors integrating a separation by membrane and a treatment of an adsorption in liquid

=T kS
Rouen purification plant

FE?2
Photo 2

LA O T, MekiltHTEZ, TDmIlc
D EARFEREFEML, KA UFBEOEMNE
fEL Uiz, THIC, KA EMAEIE -0 K h—
IV AT LD kD B, 2002050 5iGE -
7o [BREE BN P AK BE IR B AT | (e-Water)
WICBWHLTED, 5#%E KB AiEOMZER IR
BAICIA T FiIETh 5,

8 MAmEEIZ Y XY
Fig.8 Membrane purification unit

(& Xm]

L) AKIFREH : AGEEHNT D v —F b (5 i 4 D A
gL EA), No.23, (2002), p.4-9

2) VERALM : w8 S T 7 Hi#, Vold6, No.2,
(2003), p.32-40

3 ) Frederic Colas{Z 7 : Huge Scale Plant Ultrafiltration
Unit, #552m] 2 [F ACGEMF 75 K25, (2000),
p.690-691
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Application of "FM Module" to
Membrane Bioreactor System

(H) WFFEBHTE S0 5 R
5 th f.'e'
Shinichi Nonaka

(NI A —H—E A
LN [+ ifh
Tsutomu Matsuda

Moy BETRPEIG IR SIS B8N T, BB T8 Flux 2 2 5 7o DI FEE VRIS EN T2 15 etk &2
HEFFg A ENEEEEZALNS, T I TH Flux ZHiFFd 370 DR TER k2 LTz,
IR SIS EHREd 5 4 PEY  (SMP:Soluble Microbial Products) 145 LT T ilBRTill& L
ChE S, SMP NEWIE E Flux 13K < %% f)‘rliu’“*?f’lf; EHICFM EY =g BN
A Ty b IEERIC I DTSR O SRT 2 EICE MY 5 o}: D SMP 7z EOFuPRICHEFFd % T
ENTE, TOMEIDEWV Flux IZBWTEE LI fHF]f* ZHEFF L CHEIRT X5 T VW T
iz, FIEFPM EY 2—IVIEE T AIC S BRT25ERED S Flux A SNE T b iz,

Maintaining high permeability of activated sludge is important to get high flux with a membrane
bioreactor operation. Contributing factors to obtaining excellent permeability were investigated by using
bench scale equipment. The bench test suggested that flux lowered with the increasing soluble
(SMP) accumulated in bioreactor. The pilot experiment using FM module proved

that SMP could be maintained in the fixed range by controlling the SRT of bioreactor

microbial products
., and verified
that the low transmembrane pressure was also stably maintained in higher flux condition with the
activated sludge of low SMP. Furthermore, it turned out that the FM module could obtain 2.5 times
as high flux as the submerged membrane system.

Key Words :
flsi Vi fife Membrane separation
Ny B A T e V5 Membrane bioreactor system
- it Flat sheet membrane
) M Soluble microbial products
S ECS /P Back pressure cleaning
FAMNE B T AE B TORMPRFE DT E, HEHHEARD
W63 BT M R A L RE SR DR HB IR IEIC 51 B [ WREENDHENTH S, %4+kid ROCHEM-UF
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DA HELEE “FM B3 2 —)V" OUae 2B L
720 FM T2 a— Il T H O I & ) 1 i
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L 7o Mg SR TR 8 B T 0 B9 2 i A i it S
LS, EiEET AL OMERE bR S E H o Ty
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. PTNMESa—LEEEVEESEESE

EIRE

1.1 IMNMEZD 2—ILEE

FM &3 a2 — VT Y 2 — )L 2R f A I 3
TH570AT70—FlcEENS, FMEY 12—
V2 BT BTG RIE T, k& imiR%E

BV 2a—IVICINEMAET 5 2 & TABUEKNZ 5
N5, IM EY 21—V, fFEBXUFM EY 2—
IV B W B BEHE YR e L OB PERE S s E
M1icx iz,

1.2 MESa—ILODEE

IR BEREPEVGIRIE T & B BB IRy Efad i i
AT O—FADEMTRE S AN S, Bi(E
EfiE > TWAHDIRRESFANTH S, BiFESFAN
EHENTWAHEBO -DIZEHITA D LN &
THhsb, REFATRBERZESZFMALTT 7oV
VA ERBGIET AN, yuA7u— TR TT
SEDIRMER SR THIET 5, mMEELKRTSE
R TENDEFINKELED, FMEY 2 —lid
kD7 A7 a— KD NEWFE T T =
HEIMREINIZEDOTHDN, Enlcgh)jalk
ZHIHT BT DTRMMNETH S, —FT, RIAE
Ji UL ARG RAOEA DK ET, £z, FA
Wi RS BICEE Y 2 — VR s C it B &

BRI G2 R R TTREH S RN RS RV - N H B, T Dok
Basis Type Flat Membrane
i Licenser ROCHEM-UF SYSTEM INC. (Germany)
Channe]
Composition
* Mambrane type can be selected according to use.
+ The interval of membranes can be adjusted according to
Characteristics turbidity of the influent.
+ Back pressure cleaning is possible.
+ Chemical cleaning can be performed automatically.
Aeration Tank M Module
Inf. BOD 5300 mg/l. | MLSS 10-15 000 mg/L.
Lxperimental Inf. SS 1 070 mg/L | Viscosity 150-400 mPa-s
Performance BOD Loading Rate 0.2 kg/(kg=d) | Flux 0.6 m/d
BOD =99 % Transmembrane 0.1-0.2 Mpa
Removal Pressure
1 FM £ ¥ 2 — )Ll
Fig.1 Summary of FM module
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fei Ff g . UF B, 3 ili45-7- 5550 000
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LTI 713.'371;,

x® 1 ANFHEREM,
Tablel Condition of bench test
Run 1 Run 2 Run 3 Run 4
Flow Rate [L/d] 2.0 2.0 2.0 2.0
Influent BOD [mg/1] 1200 2 800 5600 7200
BOD-SS Loading Rate [kg/ (kg=d} ] 0.1 0.2 0.4 0.4
MLSS in Aeration Tank [mg/L] 6 000 7000 7000 9000
Frequency of Sludge Discharge  [times/d] 1 1 1 1
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s e . WD

Koaratish Taik Size ' ?8(3() mm > 4 000 mm

Capacity Zm

Membrane Type UF
Membrane Material Polyacrylonitrile

MWCO™ 50 000

Quantity of Module|3 Modules
Module Arrangement Suites

Total Membrane Area|{7 4 p2

* MWCQO : Molecular Weight Cut off
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Table3 Condition of pilot test
ltem Run 1 Run 2
TOC-SS Loading Rate [kg/ (kged)] 0.05 0.05
i . MLSS [mg/L] 8 000~10 000 6500
Aeration Tank SRT ] Ad~G7 30
Frequency of Sludge Discharge [times/d] 4 6
Flux [m/d] 0.35~0.5 0.35~0.4
. Cross Flow Velocity [m/sec] 0.8 0.8
EM Module Frequency of Back Pressure Cleaning [times/d] 12~24 24
Frequency of Chemical Cleaning [times/month] 1 1

Pre-filter

J

®_ © @ e %

Influent Tank Storage Tank Aeration Tank  Sludge Storage
Tank

7oAy FERETO—2— |

Fig. T Flow diagram of pilot test
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Application of S-TE PROCESS® to
Rural Sewerage Treatment Plant
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The excess sludge generated from rural sewerage treatment plants has been recycled as fertilizer. But
fertilizer will be over supply as such treatment plants increase. A full-scale demonstration test was
conducted about six months in the actual treatment plant for application of S-TE PROCESS®
(zero-discharge activated sludge process). Excess sludge was decomposed more than 80 % in four
months, and effluent BOD, COD, T-N, T-P and SS were decreased below the quality standards of

effluent. Estimation of sludge treatment cost proved this process is superior to the former system.
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Development of Cantilever-type Conical Dryer (C-CDB) and
Improvement of Conventional Conical Dryer (CDB)
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Improvement was made to our standard conical dryer blender (CDB) by moving the vacuum tube

assembly to the heating tube assembly. The new one, called C-CDB, is GMP-compatible, for its

compact structure and the driving unit that can be separately placed outside a clean room. Our
Standard CDB has superior characteristics; direct coupled motor, revolving suction tube assembly, and

drain tank, each of them respectively contributes clean environment and easy maintenance (compared

to the belt-and-chain mechanism), lower contamination and drying performance.
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W E R4 PABIO Mix O#E/

Hyperboloid Mixer, PABIO Mix 1==1
Hei 4?' SRR 3 i
K H A5

Mamoru Mizuguchi

B £ INVENT HA0 5 B A L7z PABIO Mix (MU ROBHEECH B, ML, A5
WABRERHLEE BB DA, 1 ATHE - IKEED X5 T ENTIETH ST LN BHIKIE
BRI R IEGIE (FR R 7 Ehkx BRSNS 5 C LI TE 3, Wy Y TNT
BRI TS Feth, R A7y ARG ROIATIETH S, [P AT
WALURISE E B Tz,

The mixer, introduced from a German company, INVENT, has unique hyperboloid shape. The wide
application includes intermittent operation and batch operation for activated sludge treatment
(aerobic/anaerobic) tank due to its selectable mixing and aeration functions in addition to mixing for
removal of organic matter and nitrification/denitrification. With simple construction and energy-
efficiency, installation/maintenance and operating costs are greatly reduced. The domestic sales have

reached 13 units within 2 vyears.

Key Words :

Bodh m ® Hyperboloid shape
fit £ Mixing
73 X Aeration
KHHHTT L—2— Submerged aerator
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The combination of 'SP process” and "SED process” has achieved an integrated treatment
technology of PCBs-contaminated materials. The technology is full of safe and reliable methods for
removal of PCBs from electric devices, demolition and grouping, solvent wash and extraction, low
temperature vacuum thermal removal and destruction of PCBs by chemical reaction with sodium
dispersion.
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