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Effect of Sonication on Permeability of Filter Paper
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SYNOPSIS : This study investigated the effect of ultrasound on the permeability of
the filter paper. The investigation involves laboratory experiments, and the
laboratory tests were conducted under abroad range of conditions including energy
levels of ultrasonic waves, time for treatment, and temperature. The results of the
study show that sonication enhances the permeability of the filter paper
significantly. The degree of enhancement varies with sonication power and duration
of application. The effect of sonication on permeability with temperature variation
and concentration of the test specimens seems not to be significant.
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AARA O AHEEE FEASE FEA(Filter) gttt dubi oz dEA= d5202 ALE
71 ol AA A ol F UEF IR A sto Ag3h HZ IR
AN e, A715E, Aty Z1E F AAAAY dded wet BElRo A o8 F T
vhe] A o] thekst Ha thdstE 2o HAE ol &3 oArkA slAv AAe 2 Fol
Asted whe Aedorm o]L&d £ 9k ol#dt YdE o] L3 o] AFME B A A
#Aol Zel=(Membrane)2. 24 ¢ e A A8 FejA e TR Fol =&t oy
IS FeA dotE st @AAA FuelMe ZHAY F3 5§ FUE st %
+4E AHEdte e A9 iden, 9 A7 AAE @wol ¥=3 Holt}h o] A7
dAxE A AP Je AL ATl & Z=:1° o yolrt B} 3 Alg 21e
HEste] HAY £21E ol BHAE AHET 9 HEl 288 SUFA7] A
2539 Ao #Aste] A7atn, 71E9] A3y Mg & DA wAdA 2 "R 5
of o3l HejAje] FH&E AstA7I= BHAL #I PP (Clogging) 22 A A A, A3t
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T 9= AdH . & Ao 2 4 7}7211'5’1‘*:‘4 e 124 208 JF
a‘} 2golA 20,0008 AFsE 2 AAAoY. 29 EAFozE: 7}%%44 &5
9 AAo] Boy dMHo 2 Alge] ARE AEAN =4 F & FIA4 9 20,000Hz
ol gtz Aojgr}

22 RN HBHE

250 E4302 /A &5 Aol oy, FH4It i wEA HFo] &
7] Wi 333 B WHol Arlnz BHEY s E & ¢ dt A= ved
E3] 2&8E 848 EZ=t o] F3y] yid & %‘3 %714 of#f FEjA =g}
& ZAA7IE BHEE 95 ¢ S AER BE0, 2559 Az i REFHo
2 7tdso] dA o] e 727} 2w, o WJE Z&%9] %8 3(Cavitation)o}
g e} o] FFol TAHAA ZYF NUAE YEWLi, et. al,1995) 7, o] VX
7t €12 w9 48 R J1¥ oA d WEd 2398 ¥ S 7A4HA F8S
BAY geistE dod. AR 2SHE A B AUAE o] §3d o rE
de A9 95 S AASH FFAHE SHAE 238 9E€ 4 2dh (Chai, et. al,
1998)
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3.1 NHII+

A 5344 &€& FUE AT o] A A8HE 3] 2 AS2E 2 39FFFA
(CS 2300, 28 800W), Filter paper(Whatman 17CHR), ®]°]#(100, 250, 300, 500
m), W22V 1000m), pHEA A2 (Model 420A 2@XHE pH Meter), AZA(pH
10.019 A g 3ol AHSH9 AR 1, 2, 37 FY
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a9 28 FAAY 7 FEE 289 AN pH k9] ¥sE vebd Aol &8 %

FHEANE 71§25 & 4¢ o ¢F%2 HAHFA &% pH 10.01¢ 225 FAsa & &%
o pH METERE 4x 8o FAeAe &8 2g Fadste AAHQ AdP o5& 80%
¢ A B, ojuf pH METERE °]8% Z7] pHE 7.48°Qx w8 534 pHE
7.7019t}h. FA e A pHY ¥ Fo] 0.280] BRsie AsfA §99 olFo] tdue AL
& & A ggez FXY9) FAS AgYPer 283 FEE 100WE I 88A
Afd e FHAA S &9 x7] pHE 78011 23 A 989 T pHE 8.79%
T WgFge] F 1.022 2594E FAE8A G2 B vt £3490] o 3MAE 7}
o A G 5 At A F AN 29 AdE R A T AYdE 4L £
E Aol eyt dgez &% 3% 100Ws vjwdr] A 283 ZEE 400W=
A4 A 27] pHE 7.9494 233 Ay At 789 o] pHE 9.012 ¥,
I AsFe o 112 &9 ZE 100WH vjwatd 223735 F7td uls) FuiRA
Asiggo] Aoy A Azt oM E F 128859 dF S Y. G ow 285
2% 800W F8Al 7] pHE 7.94 ol AHA3t 784 9] pH7l 9.28%2 F5Act. 3
% 400Wol ¥std FA5Ago] AA FFAUSES & & AT oo FAufdlA FAE
Al BoE 285 HEAZL ASE gR R Fd S T 237 A A=
Z25% A=t 4% 2840 ¢ F& Aoz JeERY. ol 2837t A&E 99 ¥
A&F 7 A EAE%d JFE Fo] pH =71 ¥ HFoz EALFo] 46
A5t B2 @e A F34do] 38 Hold.(King and Foster. ,1990)
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oy 38 FEgEeEA)e] FR540 M & JFE FE 2SHEE 800WolA F&
15°C, & 4¢ o} g A2 §9(pH 10.002 427} 150m, 250mL Fojdte] A2 &
Ao Fxo e pH g ¥EE Jerd RAojrt. o] iy BRo] Fxo o A2
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Ag & F Jdvh "y s EYIEEADY 54 FA0 2 4 7)AA g=
Ag 4 F Ak
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Oy 4% F 4004 AdE g4 5 HHE Fol B 4 ¢E 229 AE  800WeH
A2 g9 225mold & 15°C, 30°C, 60°ColA A@S AAN&JY. @A &
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&4 Fd 4ge T AT 2571 97iAE 30°C 4€ & & YUY ol A
sio] EAZF Wdo] B9 ALd 257 &4 285 359 dyx el AvH
X9 & F7HE Anlgold ZEst FElA7) wiEoln ARG 2xe o]
T 5 252 8o 2&3E ¥ 229 3FaE AdFYdx WHgE AL 2
T Atk

B L W mm o

o4 7]
AE v
et @

—-651 -



9.5

LRI B
& e ! te
i ToEaa
85— 4
i Fann
1 P
pu g7
Q (‘ '.'I
i
=
vl A0L ol
S R (et 0T o IS (N Rty |
o Ll Sy

7.5 oAl W op oA
——— wrpecatue 157
o A s WTEETAune BT
DRI CANr W

0 2 4 6 8
time(min)
IP4. 2EFAAGA g 229 9F
ofefe] ApzlL o We (A F2H e gohs] Hate zeHA
daA %S 3¢ Z% 100W, 400W, 800W= A2 W 714 Ao disto
Aol 4] w0l ol TN Agd EeldHE A H¢

SEM &gARzloldt, Apzlef
o YoIME zeHAYR A YE A T2A £4L AU A4 F4 3T Y

.2
B
o
)

ot

At

s2 %

NON-SONICATION

.—b:')')_

L



T o, B, s, Bend L e bR, e, el
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2% AE F¢ HE@EEAY FASY FF A48 E Golrr) Aste] e =
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e T 7 der ARAd 288 ygd g53 2o

8@ A9t A83A Fe A4 W] FAAol AA FF HEd o=
= 9ol Bd 2&H 54 719de] AR olFEEt 2298 A3}
o 2o #HA7] "ol

2) TR 2PAME 25T FHESRE DEAY FAYE P

3) AR 8A) FEE FHEEAS FHA5AY Fdol EUE JIFE wHA G}

4) X7} S7vgl wE Asfd Ao @i EALFoR Qe Tl g Aut
3 2E7F JA 2= 2Astd S£3HE AR 540 w238 FA5Ao] 2aTE
&+ A

5) o] @7NA AgE AFxAdME 2ZHAR A B gt 12F &4 A5
A %3kt

opd AFE FaAA SEeFgl g0l 23947 43¢ YL vATE deg AL
F Qou 58 xeRget FRANY WA FHEs ol ¥ & JPS nAE
FFAAFY stolm, eREAE B AWdd L BAE Aoz oy 19
22 oy A#E Gz de] FeIRgo) YolAY o 4 AREe YFg YA

—653 —



42 A2daE 8% o A4 A7 Asaded uo BFE 259 2ede o
Foz FAW NAL AANFOZA Aol Ag7Hsd e gAzAS ARste o
488 + Yt Hs4e wEsHAT

Ztite] &

o] ATE ARAAY AVIAY FAVEMLARAAN FAHE 3FdE AFNEAHEY
dgoz HA HAUZA A K& FRYH.

gt

1. Chai, Xijun, Kobayashi, Takaomi, and Fujii, Nobuyuki, (1998) "Ultrasound effect
on cross—flow filtration of polyacrylonitile ultrafiltration membranes ", Journal
of Membrane Science, Vol.148, pp. 129-135.

2. King, R.0. and Forster, C. F., (1990), “Effects of Sonication on Activated Sludge” ,
Enzyme Microb. Technol., vol.12, February, pp.109-115.

3. Li, Hui, Ohdaira, Etsuzo, and Ide , Masao, (1995), "Enhancement in Diffusion of
Electrolyte through Membrane Using Ultrasonic Dialysis Equipment with Plane
Membrane", Japanese Journal of Applied Physics, Part 1.

—654 -



