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The Improvement of Dewatering Technology for Sewage Sludge
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iRk SY 1,607MHA
(81%)

Through the Use of Low-energy and High-performance Decanter )
Centrifuge Utilizing the New Two-flocculant Conditioning Method —

K2 BRI R ADRBES "
Fig.2 The ratio of introducing mechanical dewatering on sewage treatment plants
in Japan

1 FKMET O—
Fig.1 Flow diagram of sewage treatment system

Abstract

As a new technology for dewatering sewage sludge, we applied the new two-flocculant conditioning Table] Mechan,caﬁ; ;iiffi;kfaoc)ﬁ%for sewage sludgs
I Wi I I Wi u

method in our low-energy and high-performance decanter centrifuge and put it into practical use. The new X = I e
AL B B MO

two-flocculant conditioning method is technique in which poly-ferric sulfate solution is added, inside the

. . . . AOLRT LR A HOBIEROLM (AR THE | &R SRR R A BT
decanter centrifuge, to the primary dewatered sludge (sludge cake with a water content of approximately RAbH BEOT—SOMEE | -BIEOMS. BAEENEE | B0 RS
E 90%), which is conditioned with a polymer flocculant. The water content-reducing efficiency of the sludge . EETHATS B TELOTEESLS | HBEOLDRERTHLE |
' cake is substantial. Approximately a 20% reduction in sludge volume is possible, compared with only A R ES RIS APV 2—ECHERETLAL, /5 | EEH - TH{EIG TR Y R A MG IR

o ) . ) ) ) FY RSN (R OMILEMT | -SSR Iz ENDES

T —
polymer conditioning, with the water content of the cake decreasing by 6 to 7 points. The reduction of the . (R7Ya—F LAY - HR) B A LCRATS .
/NI EE running cost of outside disposal is estimated to be about 10%. B #632 (2,000G F2E) TEMET S - K ik s W hAREN
i . . . . R AZTHIRERHG L TR AT 2 < A E T RAS Iz

OGAWA Shigeharu This paper thus reports the details of the research and development toward practical use, the introduc- T ’ SERAER T ,;:IA B
KIS R AT ) o S ) TG TEHER O ZEWhi ot D@ i
DS R tion of the application examples of the two-flocculant conditioning method, a study of the influence on the LA
TARTN—T subsequent equipment, and the result of the running cost estimation.
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Table2 Kinds of Sewage sludge

ZRREELR. B TERERITIRELATEBRAKEIE (BK 7 —% K3 90%) 12K U ERELSE — $XE B KHEDIERT

FNTELDTHS, BAKT—FKPDEFHIIRIEEL. BPFRES—RABICIHL 6 ~ 7H A1 ROBKTr—X KD g BLAKIC IS0 5 — AR IR A
1B £920% DR KT —F DB LD RIBETH D0 BN DIZE  A0NIZEDT > = D XMDEIEN RiAEh 2, RE IR AHRESFIFRAZREGLIELO, —MAIEIBRIT, $iHESP00E S & RRIH IR L THA

HEAREVD, AIGTROES HEIEOIZE BAKMER BVERIICHD
ik REEFRZMAFEMSEILO, BFOBRE THIER T OREME., BRSO, TLAVED LR
MEIDHD, BEEHIRLLEL TERANETHS

ARTIE EREICEIRRERONET. A TRAEEDEREF OB BREXRMICWHTIHERTRUT
Z2JARMRERRISOVWTHRET 2,

F—7— FTFKER ROBK AL K RS — sk
Keyword : Sewage sludge, centrifuge dewatering, inside decanter, poly-ferric sulfate
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Fig.3 The structure of low energy and high performance decanter centrifuge

HiEITEAEICRRE R B0 ES
A2 a—

e, ST A a T 1

ES-UEES -t e 7

X4 EEAFORTEEER
Fig.4 Cross section of rotating assembly

H BRI OVT

BN R I8, R TR LR ) TRk 5B — gk 2 O
BN E TR T 27 ETHE, IR RIS SO 5
R o CO2MBFDEEHE MW BKEZAE RS T
D05 HERTENIAR) TR 55 — S LA BE AL (4L oG RELE
FISIRINL T 7z BN R BRI, X5 o) R )ik 56 — 8%
BN TRIMLCTWEDOT BN EHRLTXBILTwb,

RV TEER S SN TN 2008, 50 TR Al —il T
AL 727K 55 90% 2 EE O M ARG A TH Do K r—F K
R T BRI OB — KL, BRI R &
N6 ~7THRA Y bR T HETH B, ORI A)RIL 6
WRTEBYT, I —FK5380%D ik o —F 1ton A3 74%I2 % Bk,
ZOR1F0.77tonk %20, 23% DB LE R B ELDTED,

B 7128 53 T AR A — K E AR i B K 2 2o il
Ky —%ONBGEERT . —lAKDIIRTHEOITH L. i
WARDF I T % FE L7k RE 2L Bk 7 —FOTBRIH &
MAHOND,

r BOERE: RUMEE _#ESRECEICEA
Fz—

S | ' : S —— T r ) %
A s | f f 7 y ’
2agk ) /

B REAE A R —T—EmBRKUIBRICR ) REEE e
r ®waEh 7
=

ST — Y/
-
Faik st

5 ZiRRAEEDILE (TERECMAN ZRREE)
Fig.5 The comparison of two-flocculant conditioning method
(conventional method and new method)
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Table3 Properties of poly-ferric sulfate solution
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Fig.6 Reduction in sludge volume
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Fig.7 Comparison of cake in appearance
(Polymer flocculant conditioning vs Two-flocculant conditioning)
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Fig.8 The difference of floc formation between using polymer flocculant
and adding poly-ferric sulfate solution
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Fig.9 The results of spin tube test using two-flocculant conditioning method
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Fig.10 The difference of dewatering performance between using polymer
flocculant and two-flocculant conditioning by spin tube test
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Fig.11 Demonstrating unit
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Fig.12 Screw conveyor for two-flocculant conditioning
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Fig.13 Study of injection point of poly-ferric sulfate solution
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Fig.14 The effect of injection points on dewatering performance
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Fig.15 The situation of disassembling decanter on site
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Table5 Properties of anaerobic digestion sludge

AMIEH | BAMEN | CHUIEHR | DM
TS [mg/L] 13, 480 17, 450 16, 150 19, 600
pH [-] 1.32 1.14 7.85 1.31
W-FiLh Y EE [CaCOme/L] 3.210 2,920 2,380 3. 690
F =4 [meq/g-TS] 0. 61 0.58 0.52 0. 60
lg. loss  [dryk] 65. 07 75.76 62. 87 74.02
R 100Me”  [dry%-8S] 1.22 10. 21 6.05 9.55
Fb5r 100Me”  [dry%-SS] 3.23 1.53 1.84 1.7
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Fig.16 Test results of two-flocculant conditioning method (anaerobic digestion sludge)
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Table6 Properties of mixed raw sludge

ESMERiR | F MR
TS [mg/L] 34, 430 25,610
pH [-] 5. 06 6.13
W-FILAh VU E [CaClmg/L] 270 930
F=#AE [mea/g-TS] 0.22 0.45
Ig. loss [dry%] 89. 45 77.70
$BAELNY 100Me”  [dry%-5S] 42. 86 24.35
B4 100Me”  [dry%-SS] 1.28 1.15
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Fig.17 Test results of two-flocculant conditioning method (mixed raw sludge)
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The Improvement of Dewatering Technology for Sewage Sludge Through the Use of Low-energy

and High-performance Decanter Centrifuge Utilizing the New Two-flocculant Conditioning Method
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Mechanical and Electrical Facilities

for a Sludge Melting Plant at Maishima Sludge Center in Osaka City
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Abstract

Tsukishima Kikai (TSK), NGK Insulators, Ltd. (“NGK”, presently METAWA-
TER), and TOSHIBA CORPORATION (TSB), in a joint venture, received orders
to construct five lines of 33 tons-ds/day (150 tons-wet/day) for a sludge melting
plant at Maishima Sludge Center, located at Maishima Island in Osaka City, for

treating sewage sludge collected from all Osaka City sewage treatment plants.

At the end of 1999, the Japan Sewage Works Agency opened the bidding
for the design-build (DB) project regarding the above sludge melting plant,
and this joint venture of TSK, NGK and TSB received first prize in the design

competition.

Finally, in March 2010, the construction and commissioning of the final fifth
line was completed, and presently, the plant has been operating under the Osaka

City government.

BE#H (TSK). BAISF (NGK. A& I4—%2—), BLUEZ (TSB) hohd4ETE
BEHRMER V) L. BATKESEMAN»S>EE 5350 33ton-ds/ H (150tons-
wet/ B) FBRAREHEZ T 7T M, ABRAEMICERIN. KERFDTRTD
TKIBISDEREEHL TAIET2HNDTHS,

1999 ERICAARTAEEEMIICDT I DT H 1 EIVLR(DB) ARDAEETT>
=45, TSK. NGK. TSB. JVDOAXI RSN /=,

BIRHIC2010FE3H. BRENSRIIBORZERXEGETETL. WET T MIKR
MOEED T THREL TS,

*—7— R EM. BRI R, TAER. kK#BX 77, BATHKESER. KRR

Keyword : Maishima, melting plant, sewage sludge, granulated slag, Japan Sewage Works Agency,
Osaka City
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Mechanical and Electrical Facilities for a Sludge Melting Plant at Maishima Sludge Center in Osaka City
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New Electric-motor-driven DC Filter
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Abstract

This new electric-motor-driven filter press (a short-cycle-time-
type DC filter) has been improved to be lighter and more space-
saving. The weight of the tightening device was reduced by
means of changing from a link type to a screw type. Further, the
installation space was also reduced by means of a change from
an all-at-once discharge to a two-stage discharge. The cycle time
of this new DC filter is equal to conventional equipment as a
result of the shortening of the tightening and extension of the dis-
charge. Filtration performance has also been improved, as a larger
filter press with more filtration area in the same footprint can be

installed.

BITOERBEEHR 7L 2T L X (DC 74)%) #FE, 2 /XTb
ICERRU, fTEER) 7K VRICEREL, BE LU, %/ —
BEHE,S2BEHHICERL, BB X N—XERBLEZ, IO
BIEMET 2. BEH TRROBBIIERTIDT. 2EOY 1TV 21 L
IERERBIEFEEERD, B—XAN—RICLNAZLEIBEBEDEKIEERE
TEZ10., REEESHVDWMIBEENIEE LS EICE S,

X—T7— K170 aT LR K, BEEFT. AR R—R 2EREHEH

Keyword : Filter press, dewatering, electric-motor-driven tightening, space-saving,
two-stage discharge
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Realization of a Practical Cyclone Mill

Pulverization Technology

1 I 5
MORI Hiroshi YASUI Takashi
BB~ Y t—IL X (%) (k) B$RE 75>
EEEMEM D

BEIIN-T

Abstract

The cyclone mill is a versatile airflow pulverizer that can be used
for all types of materials. It is used on production lines for making
powders that are approximately diameter 0.5 to 100 um. The cyclone
mill has long been in used in a wide range of fields, such as the food
product field, industrial product field, and medical product field. In
recent years this device has been successfully applied in the pulveri-
zation and cracking of materials for secondary batteries in line with a

nationally implemented policy.

This paper will prove that the basic features of the cyclone mill
have earned it an established measure of recognition as a pulverizer
in this rapidly growing field. It will also describe the way in which
this technology is implemented and applied.
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REBEEZ. INSHEDF TMRRRBELL T —EDFHMmEZIITVBIED
RALE TV ZDFEAFEMBLUERICDOWTGENS,

*—T— N Y170 IV R MBS ZRE
Keyword:Cyclone mill, pulverizer, powder, secondary battery
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Introduction of a floating flight sludge collector
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Abstract

We have developed a floating flight sludge collector for use in the rectangular sedi-
mentation tanks of sewage treatment plants. This system consists of two axis and resin
chain and resin flight with the chain held taut by the buoyance force of the floats fixed to
the flights.

Unlike a conventional resin chain flight sludge collector, the chain and flights travel
along the bottom of the tank, and thus are not affected by the sloshing that occurs during
an earthquake. In addition, because the chain is held taut by buoyancy force, the tension in
the chain does not decrease. As a result, there is no need to adjust the chain tension even if

the chain is stretched.

Many resin chain flight sludge collectors were damaged by the Great East Japan Earth-
quake. In light of this damage, there is a pressing need for earthquake-proof sludge col-
lectors. We believe this floating type sludge collector fulfills this need, and thus aim to

promote the use of this product.
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