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Abstract — Recovery of suspended particles using acoustic cell settler was investigated. The acoustic cell settler has advan-
tages over conventiona filtration devices which are subject to media contamination such as fouling, resulting in needs for re-
gular regeneration and replacement. The acoustic cell settler consists of transducer, reflector and acoustic chamber. We studied
for severa important factors affecting the separation efficiency, such as distance between transducer and reflector, frequency of
ultrasound, initid holding time, concentration of particles and harvest rate of filtrate. We did experiment for the recovery of
Escherichia coli, Saccharomyces cerevisiag(bakers yeast) with size of 1.8 and 4.8 um, respectively, and a polymeric particle,
polyaniline. In the 1.3 and 3 MHz ultrasound, effect of change in distance between transducer and reflector and initial holding
time were experimentally studied. We measured the maximum harvest rate of filtrate with the high separation efficiency. With
the ultrasound at 3 MHz, separation efficiency were 95%, 96% and 88% for bakers yeast, polyaniline and E. coli, respectively.
At ultrasonic frequency of 1.3 MHz, bakers yeast showed separation efficiency of higher than 90% whereas particles smaller
than 2 um, such as polyaniline and E. coli, were not well separated.
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Fig. 1. Sedimentation of suspended particles in ultrasonic sound field(T:
transducer, R: reflector, A: wavelength).
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Fig. 2. Schematic diagram of the acoustic cell settler.
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Fig. 3. Recovery efficiency of particles with different ultrasonic frequen-
cies.
1

S7HE B33, 3MHZe| 2&3llAe 99l 7he Bel g es

E} Bakers yeaH(S cerevisiae)?] 73-%-oll= 1.3MHz} 3MHz] %
—%EFE— A gt S o BF7F 2298 A5 FUS it 4 o
Y e &S B E colid] Aole 2595 A&7
OroLS 7] 0ol 5ygu]H ,] FE8S Byjon 13MHzY &gl
A 7 g dojubA] eksttl 239 3MHZE H-8351S o 80%
o] BElasg 2yl

2590 A7t 2575 257 Fee] w7 ARt FobA
w IRk AERiAEe] BY 4 e vk 74ﬂ7P ZpokA] A w o]
o A7Fse 4Rk 27 gkt & Aete] pressure amplitudes]
A el Fute] $1X] it} £A)8= pressure node?] 7HE o] FokA] A

Hol &2 AFFoMe e e
F (entrapment)e] 7Fsete] YRFEo] SHAE A & ¢
7Vgk Zloltt. olest A¥= Fig. 3¢ el uke}l o]
27} Thkst polyaniline2] 7
F8<S Hol=y o 1020um 2719

oMz EHEA a2 $-E=HA7] wield. =277} 46

FHTE 2717} & EUAEe]

ol Ee7}
AR =7] B
9] 13MHz°ﬂ/\i 3MHzE T} &l
| YrFEe] 1.3MHze] g4}

1o B
Pl

oF—7

4l o] dggase] A=l dee A7kt 27)
acoustic cell settler o] thF-E-2o] HER]
2 dnk wA "ot o] =2A o] (two-
ot ZRE = XK OE FHY- 1Ry
N} AA7} 7hssted A 4] 7heah ot

Zpzbe] vl dgle] 271 AXAZHE WA AT 43
3tF.em 3MHze] 2538 A 83te] st ‘&*?2‘7&91
2.2cme] acoustic chamberoll A 3]~ 0.5 ml/minZ 3 mi<]
AFs B ass SN 2 AAE Fig. 4] A
2451717} E bakers yeaste] 7ol 2 Fas
o= FAdo] & Hlom 27 @Xl
7yetaict. g, 2] 7“%]*]7“]
EES BYlon 58 THE

=2 HolA] 99
295 AE3A
XA 7ko) F7VE
o EElass Eﬁiﬁ‘r. Z7
E_%Q‘ EO:I o 3_7] Xé
&5 BT 27] A

&5 Az

e

pu

N

-

G

fe ofN o EQ i

P
=% 0

__\.L

oo
- v

A7k

gu

O,
=}

Ol

1o,

}\

ME]'
ololo.
5 }]\—E
L=}
T

H
hUs

c}.

33, TEXIe HHAIIZE 7{2le
A5k WAbEze] Azle] Wabh 2 E o)
a7 9ja Aee

e a2

vA=

o5l H3& Tt A9y MER(8g/lL)e thd(ODgyy
50umz 7243 Mare] Z$dE 1.3MHz8 3MHzE 283 & 13-14) AREEITE 955 A8 fYrTIE 3MHzi] 2
oA o] Hof e BEEsS Bl dA=7)7F 1.8umd EHZP e HEsion, £7] AAANE WA vgd B 15RoR
0 AN poyamilinetl 6 YA AWIAZ L3MH) & GSIch, HES] £ SEE OSmimmIZes, @ A9 225
el Xz o] THEA G FE2HUSH 3MHzE] Z&3 A ZFAIZE T 27 A Aol F 1087 28-S samplingstal &
€ AZe o2 Q3| AESe] FHAE FAolar Fdo| Fo] H] T S40l EEEE&S SAs e, JEAkel whar kel Azl
WA H& EEEES Buth WSS o] ®el B85 SA6T  AFE Fg. 50 =AHAT
gk WAFEIZE A2) 7t ST et MER o) Ot B £
3-2. &7| Hx|AIZKGinitial holding time)e| &k o] Zdle AL U UeH, Y= E wEgRe] Afee 2
Z7] AT 2538 WA F acoustic chamberel] #2121 ¢ SHE TR YRE BFol= FHZJ&OH Hjs| Fxdo] & Ho] &8 a&
100 — —
90 A 1 - I
80 — 1 ]
70 1
SR 1
oy
S 50 1
S
E 404 1
30 1
20 1
10 4 1
o.. ] | N
0 5 10 15 20 0 5 10 15 20
Time (min) Time (min)

Fig. 4. Effect of initial holding time on the recovery of S. cerevisiag(left) and E. cali(right).
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