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The Effects of Electro-Osmosis and Compression

on the Dewatering of Agricultural Wastes
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ABSTRACT

In this study, the combined forces of electro-osmosis and compression were applied to cabbage dewa-
tering and their effects were discussed. Nine treatments of combined forces consisting of three levels
of voltage and compression were applied to chopped and macerated chinese cabbage placed in the ex-
perimental set-up consisted of cylinder-piston. The results showed that as both voltage and pressure
increased the dewatering rates increased and the combined force of voltage and compression was a very
effective means in the dewatering of chinese cabbage in which the largest dewatering rate difference,
72%, was found between the combined force of 30V with 68.2KPa and no voltage(0V) with 68.2KPa.
However, no significant difference was found between the voltage of 0 and 10volts in 9.75KPa and the
pressure of 68.2KPa and 126.7KPa in 30volts, The maximum and minimum dewatering rate were 82%
in the combined force of 30 volts of 126.7 KPa and 8% in 0 volt of 9.75 KPa, respectively. Within the
experimental trials, it appeared that the best treatment combination would be pressure of 68.2KPa and

voltage of 30V producing dewatering rate of 80%

in which the produced liquid contained about 1% solid.

Employing this dewatering method as a pretreatment before drying process can contribute in conside-
rable energy saving in agricultural wastes treatment.

%8 £o](Key Words) : 2713 % (electro-osmosis), &% (compression), &< (dewatering)

2 A7) % (electro-osmosis) ol tH3h A
= B2 AVH olFHALEL o)l R8T TS5

2dd EGEAEY MY, EFFEY o] Fl

ol
1o

@ AQAUR Za 5 FARBolN B2
o]FAT Aok GEE FREAD A& B
d¥ AAN BIHF ol § 7He e 2AS H
o esH AVNAFARE EFS £E $4H
Sol wel 3YE Aol S BARR ZatAglol

* FA7IAS AR A



ki
o
4
ol
(2
o,
N
P
)
i
4y
i3

e 24716 2(OHFE BT FYEY 3
()T A2 oA Zadel £ 8 &
Tohel Babgel EYBYATE BANLF 9
dctn pmstgon RrlAEPYe A e

Aol A EdulA el iR E S FIRATIS
Mo gx olf o]z} (Hoenig and et al,
1993).

BN DT ol g2
HEEAAN &
o2 vpa A H
H3 @ vpell oJ&E oF 1
2AE F QAo AE A B

58, AeEze 9HE BAC A
A tH(Hoenig and et al, 1993). <&l /¢

nZ s EYY FEEAA £ Add T
ANAEE o] 83l BN Z2AET Y Z
ojr}.

g FAATIEH A AT o)L
& Lightfoot® Raghavan(1994)¢] 3% 2] &
2 kelps] AZFYAl A GA ] SFA ol
a3 Wosle O ARE 4% v sk o
Ze T~ g AUIAFY =YL ashot
carbohydrates%?% 433 ZaAZD g @
w2 X4 8 yronic acids® S7HAIE £ UL

2ol NtEUFRAYHA FRHAITH
dried kelp®] A4 4-& o ¢ W& £ AU
Bystdth 2 5(1994) 9] 452 o
3 Aol 3ty HAnLrELE 5292 M o4
27.73MPa®l} A ‘””‘gs}‘ﬁl “H-r—4 grge ¢
& 20MPa °l3lol A= §A F71E RAYAT
20MPa oldell A &4 % —76—7}7} FHEA X
Ak Hugony &gy tEge] AAE
2a%eRer 315}3}9357— ST FAH
o2 ggdos 4 3% WiFLEE] 2F
ol deiA #H7g Fe Ex o] A3ty

ol Ba3ati, gHel %% -

o
o
N
1o

r

0
[o

4% ERdos geaUE Ae BV 2
3 AR ET ol g&o] Y% HthstE 42 A
£ ORE Fuso] 2288 ok g ol4Y A

oM A71A B e qrael A

oz Agdtels Fog gol viE s vy
AV 2z g oy 23U A% & Ast
Al o2l gt B E A3ty YA A7
58 HygY 25U EC] oA DAEFAE
ez AE s AvHYoshida(1993), Lockhart
(1992), Orsat and et al(1993), Lighfoot and et
al.(1994)).

A Aa2dr] F 285 47182 o
F2 oy Ao H7HT s dAF ek, 13,
g s Hg P Fre A oy
A1 e AFoln E %’43&74—"— 2EA 2

& AS8) B BAH P er *}Ew"ﬂ‘:} :Laiu}
Zl Aol A 228 eFA ey
FEd ngF FAHZIEY o] B

g & A& Holth Fig. 1.+ 1#
A 71Ee AYARE BABATH

Agicturl =1 Crushing =] Dewatering |- Drying o
Wastes Fermenting

Fig 1. Schematic diagram of agricultural wastes

treatment process.
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E=the applied electric field strength
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Table 1. Experimental variables and their le-

vels
Varjables Levels No. of jevels
Pressure 875, 682, 126.7 3
(KPa)
Voltage 0, 10, 30 3

v

7b R MY\ Se 5

Fig. 49} 5% ¢8I AYFFd B2 248
o] xpolE U st A Ho 2 & A
7R S By ey ol & X7
WHETD &5 Qo gegAolE L 2%
2 X2l 30V 68.2KPas} A2l 0V 68.2KPa Ato]
ol M HAHUD. Fig. 4914 2R €582 A
gtol F7tgE WEstA F7HEAARE 975
KPas} 126.7KPasli A 09t 10V Z ¥ H&3)
ok &, 10V AY A2 A4y ng{9.759
126.7KPa) ol A o} & E 77} YeldA &
A HE 682 KPadl e el adst &
HEA vetwth ol 4ol U FAY W
AXM MR T Aot JeERdA] 7l WE
A Re Alg "t Fig 594 BE hHo) &
Ve E gaeg £33 AR ovel 975
3} 68.2KPa, 30V2] 6827 126.7KPacl A1 2] Z}o]
T fle ez 2oad o M A
o) Xzre) g atelst Vel A) 9fsty)

QU Ao g ARG, Gk, B A PgZ U
A A Ee zh7 30V, 68.2KPa A%
2 g 5 RS HDYFEL 8292 1267
KPa, 30voltsoll A 248 # x| gt 68 2KPa, 30Vl A
9 248 79.8%9 v 2 A AT Fo
AL QA HA @gtont AT EE %= 9.
75KPa, OVoltsell Al 43kt o213t A e
7 519948 NExA(Z71YY 27.73MPadl
A gz 60z )Mol AuEFE 52%s) v
A B of 9 AFH A &+ gl o]
HE BYE G FAo AHLasiziol de
A7e} AgEg, g5sd TH QA Al ZA
43 ge A2 EF ITRHEE 1% ol
32 AR en 2 E(1994) 9 3% H)3ld
]9 gtp 23dez AgstwAude s &
A #2HA gkotch gF dudel ol 9l
9 ol g4 A2l 30volts, 12679 68.2
KPaol X Aoz Az RAHAT. AANAS



Rate of dewatering, %

Rate of dewatering, %

F=5G7IAES A A 21 A 13 19963 39

= iF7t F1 QY Bo] AriRdE 98 F,
H,0 »2H" +2e+1/2 0,2 = o} 0,7} 3583t
Ao} gzt go] AP LS S5 AN
o} 28y, Aol gle MY F, 0 VAlXE o]
B3 d48 sk 2o

100
Eo 70 mm

80

60

40
20+ 7

o—
9.8 68.2 126.7

Pressure, KPa
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(Vij=(P)i+ (V)j+ (PXVv)i+E

where, (Y)ij=dewatering rate, %

(P)i=pressure, KPa
(V)j=voltage, V
(P*V)ij=pressure*voltage, interaction
effect

E=errors from various sources
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Table 2. Statistical analysis of dewatering rate
model, (Y)ij= (P)i+ (V)j+ (P*V)ij+ E
Depen- variable : ( Y)ij

dent
Source  DF. SS. MS.  Fvalue PoF
Model 8 1352167 169021 23678  0.0001
Error 9 64.24 713
Corrected
total 17 13585.92
R-sq CV. Root MSE(Y)ijMean
0.995 6.864 2671 38.92
Source DF. TypelSS. MS  Fvalue PDF
P 2 272084 136042 19058  0.0001
\ 2 1029421 514710 72106  0.0001
| 34's 4 50663  126.65 1774 0.0003
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Table 3. Regression models between the de-
watering rates (Y) and the pressu-

res (P) and voltages (V) applied.

Model a value b value c value R-sg.
Y=aP 0467 0.668
Y=tV 2437 0.87
Y=aP+bV 0230 1809 0.92
Y=aP+bV+C 0257 1887 3805 0934
Y=alog(P)+bV 4733 172 095

Y=alog(P)+bV 419 1367 00064 0963
+c(P*V)
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Fig 6. Changes of electric current in the diffe-

rent treatment.
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We=Jvidt (3
Wm=LXD (4)
We=Electrical energy, Joule
Wm=Mechanical energy, Joule

v=volts, i=Amperes, L=1load, D=displa-

cement, m,t=time, seconds

Table 4. Electrical and Mechanical Energy con-
sumed in the different treatments
Presswe  Volage Current Dipee-  Blecticl  Mechanical
vationof  mentBed Eney  Ererg

K Vol {Ampere)  Dephlm) () )
975 0 0 0% 0 on7
682 ] b R 0 0349
1267 0 0 12 D 0764
975 0 0167024 248 280 0121
682 0 01502 55 270 1766
1267 0 021003 547 2510 3487
975 0 02-16 8% 18930 0439
682 0 02-17 1002 16700 3498
1267 N 0349 105 13350 659
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