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Analysis of contamination characteristics of filter cloth in filter press
by repeated dehydration of organic sludge and evaluation
of ultrasonic cleaning application
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ABSTRACT: In this study, the regeneration effect of pressurized water and ultrasonic cleaning was investigated for
contaminated filter cloth from the sewage sludge filter press process. For this purpose, contaminated filter cloth was
collected from a 3-ton sewage sludge hydrothermal carbon treatment filter press. First, the contamination characteristics
were analyzed. According to the location of the filter cloth, air permeability and unit mass were measured, and compared
with the values of a new filter cloth. Next, the results were mapped over the entire area to evaluate the contamination
characteristics. Finally, pressure cleaning at 3 bar and ultrasound at frequencies of 34, 76, 120, and 168 kHz were performed
on the contaminated filter cloth. In addition, the cleaning efficiency was evaluated by 3 levels of contamination degree.
As a result, pore contamination occurred mainly at the bottom and both sides of the filter cloth, where the filter material
was continuously injected and compressed. Surface contamination appeared evenly over the entire area. As a result of
washing, air permeability increased by 1.3-3.1%p and contaminant removal was by 2.7-4.4% under pressure. In ultrasonic
cleaning, air permeability increased by 12.5-61.5%p and contaminants were removed by 2.7-29.2%. In ultrasonic cleaning
the lower the frequency, the higher air permeability and contaminant removal rate. Also, The higher pore contamination

level, the better the air permeability improvement and contaminant removal.

Keywords: Filter press, Filter cloth, ultrasonic, Contaminant, Air permeability

£ & 2 Aol el WL TR WA 09 ojstel tatel gl 2 2ot Ao
UiE AAEES HASATE ol stel 3T T2 LeA] FABEE A VHIZHAZNE 098 oL
ARSI WA, WEIel: o] 09 SHE BINITh 2% citEe] ARl e IS} el A

2 157|EdTY SHEAAYY BB XA (Senior Researcher, Center for Plant Engineering, Institute for Advanced
Engineering)

b 1577 SHENAolg] BB ?ﬂ?‘% (R esearcher, Center for Plant Engineering, Institute for Advanced Engineering)

¢ @®sgMt=AAYAY 7EAT A AF4A (Director of Research Institute, Institute of Technology Department, Dongil
Canvas Engineering Co. Ltd.)

d 7571&A7Y ZWEAAY o8] BH AT (Principal Researcher, Center for Plant Engineering, Institute for Advanced
Engineering)

1 Corresponding author(e-mail: env_engineer@iae.re.kr)



ks

16 zex, 32z, Y

HGon, A of3hE 2R MAHG. o2 0 ol3E AA WA thitel B/ FAE U BWY
of

PEE AEsse] 09 542 BrsT vR e o
5 A% s old, olsxe] 73
[e)

@ Az 7)E 0Pe aEoe] A4

=
120, 168 kHz 32| %o
B713tHY. A o v

=]
=
T

A

ZE Ao E 3 bard o8 AA 9 34, 76,
2d AEE 3GAE o] A¥ES
2 54, A== A= 3R =

YFE TP on, A oHde AAAFH AX nE2A YEelth 71 Al A3 Z71EFREE 1.3-3.1%p
F7FetRoH, L HEHL 2744% AAFATE 2259 MAAH, F7EHREE 125-61.5%p S7F8IACH LAE4

£ 27-292% AAHUR. 253t A H oA Fupr) v

Azl 717 2@ ATt F4E 29 A F

A0 eI~ o, 230, 2ASH, J7IFU=

=
gl 39k DAY SHO s A% D 4
e Bk S0 4F, B4 5 AYRopIHE
de) ALS T TP, WEme s Asde BA,
of i, ofhL, W B A o2 PAH] ¢

5 oo e@EZHo] FAHY VA FEoE <
gk AISE Ado] BT, o] o dEF A
A 9 &g o Ass AR dHzd
2 BRAAE A A% AL #Ert 9a
s

e Z A Az = FE aBEA B3 A x2E
& AHgEtH, AAEE FEEZEgE, Egolr=
ol AP, HYE L #HFHE] 3 2 g
FE SR 71 2R lE {7,
A, e o TP, e LAY 2

= S % vdth LEEZ Y o Hx e}
2] o8 =¥ o] Ay, mAAYAL
o H5F 9 A o3 Y 7]F Wi 25do]
At 2 QAE JA=W dE f8 9w
B 7|F A7t 28, °olE Qls| o A7)
71t B3 o] BoixA Bt o3 45
< A HeliAe e =g 2o E83<%0 AlH
71& Ago| Fasitt

e Zg 2o AFH7|E2E 1% BAP, o=

F7] A, 283 4B Fol glek 4§ T 2

L

3
j}:dl

J. of KORRA, 32(2), 2024

= Z/FARE AP LT LAEA Ao S
3 gy 9 0Bl AA T} S

Bz 2t a9k AlF 7)ol A8E0 o
AHE T A HFE AR W2lolth &5
7] BAPPH-S 2k Al A A e o w A
FATHE, Rushton 5(2008)-2 119t Al o] EH A
Hol| a3pHolA Rl L @EHo] 7F WHEE &4
£ AV Atk R, 718 iR AlE)
EEF 29 WHY ZEsA ol AAIEHA S, A
A zElof] g5t AlH Frt AE Hagk B2
A9 iop+!?, wbdE, 182} w3} Hof| ok 259}
A5G 7tel] Bk A7 = ATE Gotoh 5(2013)
2 ZElo 2= F2kE EY LAEADS AA]
et 253k AR AZA ] sl AR
oY, Muthukumarana 5(2004)2 Z2]<3E 28 H4)
A F 259 AlFE A 8ate] o FEAE
71247 38 e AdE AAH?. webA
By~ oA o] 7lE AAS 9% PHe=E
1 Ald H8e HES e} ok

2 AT BHzE A W o9 oAz 5
= B8k 1 B 259 Al e o3
A Bl thal Hristaal ok AAE oA
4 R AP EES Hrkel] A% ARE 3715
SO} oA we ARSIt WA, A Az F

NERE W AF 2H S

o

B a P

1odm K oox

o 54e B8l o B

* Z7THE wet 7]E 08 JEE BRI
o, o gAll mE a9F B 5 AlHe) a3t
& PlaskiTh 29k FARS 3 bar 2X0NA, 25

= 34, 76, 120, 168 kHz F34 ZAA Algds}



Q714 2247 vrE 2ol ojg

[
neE

EZ2A OfRE 29 S 24 U

op M2 4& 87t

17

AH F R RE E71
Hlmale] olBE AMES 9 A2 A7

B7kshecy.

o ot R
mlo to G

2, Az A IY

2.1, Ot
7148 €84 A Qe ZY 22 REH 24 o
AH AT e T~ 38 3E oy
Z72 Table 13} 2t} TE|ZH X~ AH(EHL
S A T4E EPﬁ} HRS-E(HH-2- % 180 °C)2 &
Hhg-of ofste] g 9 @72 543} ¥l 21
s =lo] grAdol 57}3}1 AAZE wAE A o 2
Al Aol =27t 2 FAE TR E4o] . &
B Z g 2~ 1825 bard] R fiolA 123] X5
Ao, FAFL 3 HiF 247E0|H, oJH oF
2.05=°] WiZ=H At o3 A & ¥ E(Total solid,

2L o

Y o o
41;40%

Table 1. Operating Conditions of High-Pressure Filter Press
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Fig. 1. The photo of new filter cloth (10 mm x 10 mm).

Property (average) value unit

Filter cloth Pore size 26.8 um
Pressure 18-25 bar
Number of operations 12 times

Filter press

Input 247 ton

Output 1.93 ton

pH 6.2 -

Water 86.1 %

TS 13.9 %

Input (hydrothermal carbonized SS 12.7 %
sewage sludge) CODc, 139,900 mg/L
T-N 5,800 mg/L
NH;-N 3,300 mg/L
T-P 25 mg/L

Water 96.6 %

TS 34 %

SS 0.072 %
Output (filtrate) COD¢, 46,100 mg/L
T-N 5,700 mg/L
NH;-N 3,290 mg/L
T-P 21 mg/L
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Table 2. The Specifications of Ultrasonic Washer

parameter value unit
Volume 191 L
Width 850 mm
Tank
Length 450 mm
Height 500 mm
Width 400 mm
Transducers Length 400 mm
Distance” 50 mm
. Frequency 34, 76, 120, 168 kHz
Ultrasonic generators
Power 300 4

a) Distance between filter cloth and each transducer

F71EALEL, 82(2), 2024
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Table 3. Experimental Conditions according to the Contaminant Level of Filter Cloth

Contaminant level, Air permeability (m*m?%h)

Condition
Il Il
Pressure (bar) 3 115 79 56
34 119 75 68
Frequency (kH2) 76 113 78 52
120 113 87 56
168 118 77 51
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