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Electroosmotic Dehydrator “‘Super-Filtron®”’
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“Super-filtron®” is a newly developed and designed dehydrator using electroosmotic me-
chanism, which can achieve lower moisture of sluge-cake than in case of applying a
mechanical dehydrator and is expected to reduce total running cost of sludge treatment
systems especially in potable water treatment plants, sewage treatment plants and waste

water treatment plants.
Test result proves that “Super-filtron®” has excellent performance, a lot of technical advan-

tages and economical effects.
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Table 1 Standard specification
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Industrial water

%Numberif‘iig;ra- iﬂg;%g;lw Dimensions mm ! Weight Chemical feeder gg&i?:ﬁ%&)‘c - t
Type  of area | volume | T i(approx.)
o [@ember ety W L H g
SF 20 30,6 362 2000 5650 2200 8700 —-I Pre-concentrator L]——{ epepoomotic ﬁ—immc@
10000 30 | 45.9 54312000 7700 2200 11400
mm ! ‘ - * Drained water
|40 | 6L2 7242000 9800 220014700 [ Waer i D
20 | 74.4 898 2650 6150 3100 19500 I o >_| A;J‘ J
155150‘ 30 . 112 ‘ 1350 2650 8200 3100! 22500
mm 40 | 149 | 1800|2650 10300 3100| 27500 BB Tm—F—}
| | - Fig. 1 Flow chart
50 1190 | 2240 |2650 12400 3100| 33500
W L

| ¥ 2R FEREEHEBE
Table 2 List of experimental equipments

Type | Control
SYPE | system

Size 1F11trat10n!Q, ty

area !
Large size iFuIl automatic {1 000 mmCIXGCh.i 93 m2 1
Middle size | Manual © 800 mmIx2Ch. 2.0 m2 1
Middle size jFul] automatic [ 600 mm=x4Ch. 2.2 m2 1
Column type' Manual 95 mm¢ ;142 cm?2! 2
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Table 3 Test results of sludge from potable water treatment plant

Nature of Sludge Test result
Sludge type . R
dee typ TS|SS|VTS| py| EC [Si0/ Sakelatie] Capacity | Eiefupiion
; % | % 1%/TS £#S/cm|Al2Og % kgDS/m?2h kWh /kgDS
Raw water intake plant i 37.8 11.2 0.04
sludge (1987. 10) 28. 3;27. 90 10.9 | 6.9 736 7 3.06 23 4 8.3 0.92
Potable water treatment
plant sludge (1987. 7) 3}57_1 17.6 | 6. 5 797 | 1.90 55.9 6.4 0.14
Potable water treatment o in -
plant sludge (1987. 7) 15. 1‘{15. 0 14.7 1 6.6 939 | 3.10 40.0 11.9 0.10
Potable water treatment Tom el aal o | - }
_plant sludge (1987. 10) 5. 1: 50 23.5 6.9 781 — 55.1 2.1 0.29 B H 1 AREEEE
\ . .
Szt:?l:luv(‘,’;;e‘ ‘Eﬁ;g;‘e“g) . 42!1. 39141167 — | —| 46.2 3.0 0.22 Photo.1 Large size experimental
- equipment
Air cylinder 300 T ' i '
250+ /”— ; _
- . 15pT ’ B
j% ,§:E 40.12 3
Applied 200 2 T Jon B
pressure @ 8 =
= 2 13F =
=R = S
= 150 ~ 40.10 =
D.C. amperemeter ; z 1y 0.09 %
. R O g 100 g} 17 8
Filter cloth \I%V%l, Blectrode | Rocilated D.C. = 8 {0.08 g
Sludge NN 'R power supply 50 A 10— - AT 2
—Ldg(’—— i;\:&}’\\' Filtration Compression ~ Electoroosimotic debydration 3 40 1
Acrylic resin 3 &!%: : oL ¥ . Cake-liquid concentration (%)
cvlind IS AN 0 5 10 15 20 5 ~ o "
i - D.C. voltmeter T4 LK} 7 vV FRIERIR

Filtration time (min)

¢

g3 FkAZ v IiE BB Fig. 4 Performance curve of
$£2 SFERIETR Fig. 3 Filtration curve (sludge “‘Super-filtron®” (sludge of

Fig. 2 Schematic diagram of column type experi-
nental equipment
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A LI NEORRBRERB ThH b BRIURBIC L BRI
REDRHOTBIEL T3,
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HEAXRLEHEETHY, HM7 2 t2EHMEL,
AR IPFEDILEDTH D,
2. BERS9CADOER
BREERIE (R -7 4V Pav®] FEER T
9 VICEHTE D, RIEKZERT v Y TOBKT X MER
DWW TIRNR B,
2.1 EbEk~ADEHA
2.1.1 BE
1) AR, &oTEERR L L ARI0EAThd, #IK
HETHIAKTSHCENAIBETH Do Z DI, BIEMREER,
EEERIIAE LY, Yy TNV REBEBEE R D,
2) P, B, BRBENIK E 3 BECHTIKEITS .

of potable water treat-
ment plant)

potable water treatment
plant)

ZDD, BFRKEOX T 5 IThH, KT o

BE7KEC F THKT A Z &L NRJBETH B,

3) BREBWKF O RBHR LY, 275 hoMM
B, MEBFAR L, RS HIWIRREIN, EENA
B L fky — ¥ & e do

2.1.2 Bik7 2 FEER
BIRKICLKRT o YONKT X MERERT, Fi,

IRk, FEghigEA IR T,

ERKX T o Pk, —~RICRBIRESS, YU T
(5i09/A1,03) DfEiic X b FEMEEHEETX 50, EBEXE
BRI R NTHBRBBENKEWNZTE, ) s /7
N HAVNR WG EEEFEMEOBEA A S D, — RO MER
KL A—EAEA R LT\ b, 7277, RESkRBiKES & k4
BEEFENEE BbId X7 v Y REWT L FilEHEER
2 kgDS/m?h & BB EREAIHIC W B, LB DA,
FARRT LS, FREE, BEEIREIX, —F4K
HORELCLOVEAL, fck 27 —FEKkELEHE
T5HEFEEEIIAE L RV BERMNISEL kb,
2.1.3 Wik — ¥ DEFEF|H

ik —x & 2EFATHEE, BESEYEO DL
E 2 LB RAKSL &S TEERIOMEAR, T 320800
Telntnwd ok Bbivb,

R—s= 7 4V Fur® L ABSERERKDOBE, &
WETEMEATE, BEAHCRIBLTWDEEZ b,

iz, PRy - X5 BEFBTLHGTL, 7~ FHic
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Table 4 Sterilization test results of germ (Sludge of potable water

85 R MEEFHRST 2 MER

Table 5 Germination test results of seeds in sludge

treatment plant) . Seed | X v ¥ N A fAEx
Items . Feed sludge ‘Dewatered cake Days Treaimet Itag};yc-ir.a lI_\tIg;t_m_m_t_‘?ég jr_a___l\ifgatmem
o oo w0 | & & &

i Kinds of bacteria ‘ multitude single 4 (O) i 7 (42) (0) (6)
Hyphomy-| \ Quantlty of hyphomycetes 2.01X105/g | 7.32x108/¢g 5 - 77(87)77{ (ié) ‘ (0) ‘ o (6)_
cetes ‘ Kmd (;f 7hryph0mycetes i Wrrnany 7 one 7 7 (O) (48) 7 (0) L,, (2)
Total quantity of fu;;n;ﬁ genus ‘7 1. O6><10‘;/7g7 negative 14 (0) j (50) 4 (O) 1 (2)

TFETHESE FCEEEDREECHEERE
TOEEBBNREITNDEZATHD,
REDOFRCE, BKyr —Fomh#in &2k

Number of germination Rate of germination

6 & TAKERIUKS R FRER

Table 6 Test results of sewage sludge

DD MBAD I-d DE T 2 VX —~EANLETH - _ Property of sludge Test result
. T Pow
D, 2RF7 v 77OFERE - T, Sludge type TS[S S|VTSMeinity pii | EC ngga";:‘! Moisture | Capacity g%:ﬁfnp-
~—7%, BXEERKOEE, GKEOETIC e 1% | % %/ TS mg/e | |uS/eml 96/DS | % lkeDS/m?h kWh/keDS
5 ERES OB M X D FEL, FKRHEO [:";;obim”y desed |y o130 65.5 | 1063 |7.2 35 o008l P05
slu 6.0 | 219 o7
EEIC LD r —*REA#80~9 °CF TLERX T Avmorai ity dinested - S e R
) : naeroblcally digested |y g3ly. 35 70.3| 2582 (7.2 6360 135, 607 119 1.36
BHZENTE D, CORELAXFIBL, B shodge Unwashed) | e R I
. . i
KRB & T 5 & & MATREC o Do & D72 Q:gz?lz’tji'jvyas‘fjﬁ’f”d !1.72i1.60 50.9| 2360 7.7,5510 110| 60.0 1.32 0.94
oy T BB LR iy, Sv=vy T N — w0 | T T
W, MOEBETRIARELRY, 7 7 Primary sludge 1.200.99 78.6 | 456 | 5.8 2920 1.50 | o | -0 M A
IR FPHREL, K& AY) o P& - | 60,0 “___142 0.92
BAFRCHEEUKE 2 7 » ¥ TOMFEIER 7 2 Primary sludge 056222 80.7| 346 | 5.5 2 150 0.68 ] Les | o8
P DR T A R, BEEERIREE & L TRE - e I e
R - S xcess shue . 3 3
o Fusarium (LEA 7 o 9105 8AEAE LT s Excess shudge 0.880.85 78.8 | 143 |6.8 40| 0.65| 60.0 173 | 0.8

n, —ixic Fusarium 131000/g L FFE4E3 10
EEEMNACEIRWEEbTEY, EX T v JI3EE
FACE@EI w0 Bbhbd, —F, BEREERK,
~ %1 bik Fusarium XL EINLh o7, 25
A%, SHIEE, SRREEE, WKk -FOERRAT o
LY LEERIEENA, LALARBERT » VTS
BEOBEIRE IS, Bk —F250%, HE, ik
BMed, BF—EEOBELIEHEL T 2B L
Tro UL, BREEWKERC HHE RIS 12— B
U, Bik7 — iR EEREEL /0D, K, ZBRFrH—
WOEAMNE L, TEERAORNE A TREICHEMEL 2
LDLEZLN, ZOELTEIEFERBCELTNS b
DEZELBND,

WICE S RCHMEB T ORKF 7 R F OFERERT (#H
L7of@Tid, MEE UL TREMNR Ay R Af R T
DOFEFERHEML, BEXERBNKY UizEE &L&mstﬁ

EORFEA B Ll BREERK LIz —F 7 BED
HBULETFR, Ebbbe<{EF b/ ZDOFXL
Tk, FEAOEEL, 5 RiR3TI60 "CUlExH
15 MR LTz,

HlEo ks, EXEERKE, MECHEETER
XEDHZELARETH Y, BRAREY BE Lo
B L, Bk — % O EEFIRICKEG R BKTR T
i eE2 BN,

2.2 TFTKkADER
2221 BE

TKRRAT v SNBEARTDEHEL, SREKFECRWE
COEERL 5> TRD, TOERLDOERICIHNET S,
1) 4BR, BIERELbHA, KEBED X 5 ik

M7k 58 TIREER K & Wb N BTBRIEA LT, 7 —F

ﬁm%&thﬁifﬁmfe_aﬁT ETH 5

T T 1.9 T 0.0

\ 10.8

(kgDS/meh)
5
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Power consumption  (kWh/kgD31

Elecinsmmptic dehydrition pesiad 1.6 L L L LG
L 1

| 55 650 65

o0l T T T T T ] 250F
S s Z 200
o
g Gop g s 150
= =
[SETY - 100
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Fig. 5 Temperature profile in the chamber

Filtration time
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Fig. 6 Filtration curve (anaerobically
digested sludge)
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Fig. 7 Performance curve o uper-
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Table 7 Sterilization test results of germ
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Table 8 Test results of sludge in industrial fields

! Quantity of germ Property of sludge Test result
R - " Power
Item “Feed sludge ‘ Dewatered cake Sladge type |TS|SS|VTS M. oH| EC ggﬁ'a’;:" Moisture | Capacity :;J:Emnp-
| (Primary | Primary | Excess . % | % 19/TS| mg/e | |¢S/em _%l/ps % | keDS/m?h kWh/kgDS
H cation
: sludge) ‘ sludge ‘ sludge f:f:s"sz'li';;b 2.81 2.56 72.2 | 1252(7.003380 0.57 | 518 1.59 0.81
Escherichia coli 4.4x105/g | negative negative “Power plant T cation B
N ‘ : f}ogculation 239 — 285 63 (6.9 343 0.63 | 70.5 2.58 0.38
Salmonella | 6.9X103/g | negative | negative “s: £e ) cation
e ecxc‘:;‘s"::]‘u;gg“‘ 0.9110.76 76.3 | 322{7.10 2490 1.19 | 56.1 1.82 0.84
Fungus | 2.8X103/g | negative - negative Pigment lant anion
i ! i 1 en an|
- | T mised slodge | 7-34/6.72/42.8 | 856 | 6.8/ 8700 0.55 | 50.9 4.05 0.77
Moisture | — 48.2 i 53.9 - -
S;f:“s“]ahga“‘ 10.9 [10.3 | 98.4 5862290 0 3.1 7.46 0.40
_ Cake Total running cost Chemical plant | 7,14 5. 5782|291 857400 O 30.0 9.50 0.20
Case 1 DISQQ§§L liqud | Disposal cost :
T concent: . i
. ration e 2 Y198 mt fon/year Cake Total running cost
Super-filtron® 35 %0 (2T liquid
N p concent- <—+1
Fil 164 \3()2 ration  [Disposal cost 19y 33 million/year
ilter press | | (1) Super-filtron® 70 9, 3
Belt press
o (2) Super-filtron® 65 7, [ 7]
Casg>>2> InCine»r»atiOn IIICII]EI’H[]()H cost
99 Y215 million/year
Super-filtron® (3) Belt press 85 %0 [ E9HE
I Y=y a R g
Filter press 65 % [; ] Sludge of wastewater treatment plant Fig. 9
Capacity : 80 kgDS/h Operation : 24 h/d Running cost
Belt press 7 %k N [ T,
MEEATER L T2 L0 L Bbh, 20X 5 CHEFEREE
Sewage sludge-+++-VSS=60 9 B B WIEFE NI IREE T, Wi E O TEER L L,
Capacity : 417 kgDS/h Operation : 24 h/d BT D REFED B L <7h, i@%ﬁﬁ&ci\é@ﬁ‘ﬁif LD EE %
B8R Fo=rr7ax P S, HAE, ZhbH0MRCOCTLEENEDTE S,

Fig.8 Running cost
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