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o= Adsly] 93 oz, E wol gxo wl & o] Wyl olE Al os AgE A ererhs
A FAAANA B AAE 7F Aol QoA AEE Aot

o] 'S g (antifouling enzyme)'®F ¥ We FAE XFEHS AESH Yo LS I EHo md
o edEHe] B U HAse AL WAFE E4F Jultt. S EBo], AETH odEAY W I
2 AFE =5 AEHY AA(quorum sensing system)ol ol XWE™ Ao HAY FZ(quorum sensing
materials)< N-acyl homoserine lactone (AHL) AlE9] sg=d Weasis o FES 7H5Ed 3o 4l

T H1ES E53H(quorum quenching) Al71& 8-S v}, |, =EF
9 2002-7012611% 0] /WAl WeEgAiE B o 3= 4 g,
o] ‘o3 2A'g &2 dlFel 1~ 1000nm =719 vt 71EE Zte SAE vsk 71E] A7) wek

vlo]l g 2 ¥ & A (microporous, pore < 2 nm), HZ¥#(mesoporous, 2 nm < pore < 50 nm), HWIAZFHX

(macroporous, pore > 50 nm) @& FEa ¢ .

%12 oA BAY 71F uie GAE BAsE wAE dehis BAwol),

WA O gAY AF Wel e RAE GAT T EAE 03 dA WRE FA9. v
19 $2 ahuka) 2ol dad Al J1F diel masel FaH. el b4 wAel kel ¥
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At igtel AL Aeole FHE ALAAE AT e ERES BB A ARE FEH
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(supplementary cementitious materials)®] HE]Z AR = 9Jow] ulFA3 A= MCF (mesocellular foam)
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Az

AN 104 AzE AF-TEA ATt e da(obdetolAl, acylase, ACO)S EFste] WoamAT FH
(enzyme adsorption)® A4-v1g4 Hste ATt FAHCR 47 AAd 114 Axd A4-tha4
AE7F 10 mg? 1.5 ml 2 H2FEAE 2 ml9 centrifuge tubedl A &3l Fo, oju W@+ 100 mMe] <l
ASFNG] 2 mg/mlol FER Flsle] ATt v e RA-AL-THEY AT EFBL LA 30
¥ Be WIE ol gdlo] 50 rne® wiale]l TG of BAL B weast A-TEA Audt ¥
el F24S s Bk v AR eass AT A hedlfol wolgls u whe W ¥
28715 A% (capping) 7] 9=, A4 &2l & dTNE AASIAL 100 mi Eg]x ¢hFols o] &ste] 30+
Eob wuk/]2 o]&ste] 200 rpm 0.8 WHFAA ZAUh. W uke Em 5 Je Egs kRS A A
& 100mM Q1AFFE NS o]kl Mol FUT),

/V /(/ oi/ 1

AAef 1A AzE AA-thEAd AEgtet e g (opdefolAl, acylase, ACOE 338t Weasrt 52 &

AHH (nanoscale enzyme reactor, NER) S 2 E3HA|=S A3, +

Frlool A AzxH AA-thad Augrel e g (obdetolAl, acylase, AC)S E3ele] WMo FE
ﬂ(enzyme adsorption) ¥ AHJ-thaAd AItE FAsIS Y. FAIHoR AT Az A
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#3337  (Spectrofluorophotometer
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B2aAe ALz 100mM A2kkZ Ao A wHy]E o] 83ke] 200rpmlE A &A
A3t A3}, free AC, ADS-ACY] A w77 = o] mure] Ao Fol ¥A| T NER-ACE 33
AF7EA] &go] 80% o) frAlEo] ehdshE BdS HoFal 9t

S
N
&O

4 Al 9 3
Lo F=d % dH9 Tk UL T WeAL-AN-TEA ATt HFA L violedF FA YA

A7 AAlel 18 Bl Az weai-Ad-vhEd AElFt H3HA(NER-AC/Mag-S-MPS) 9] Wodsh A4S #
- [e) — j

=
dol fEHE £AS 2AW F Bw B wd 24D vlole g o AAHE T4

oqdo] R A3PEE ZA(a, wastewater (39.5 ml) + S. Aeruginosa (0.5 ml)), &

o] MPu = A AA-thgA A7t EES 9& (b, wastewater (38.7 ml) + S. Aeruginosa (0.5 m

+ Mag-S-MPS (0.8 ml of 0.5 mg/ml)), @¥o] XL += ZHo] Hagih-AAA-t}h3A A7t E2S Y2 =4
(c, wastewater (38.7 ml) + S. Aeruginosa (0.5 ml) + NER-AC/Mag-S-MPS (0.8 ml of 0.5 mg/ml))2] =2

THEte] 1Y Aoz EE dEE It F5e 2EHe = 6o YERG A E 0|83k, 10 kPad
Foll 93] 10 mle FHF7F S T3 AES SAEGY. = 55 T UEhd Leixe e 2
A A o] fx¥ a2 FE (membrane filter)? E—’FE‘% gelate] %27] TR ghol ois) Alglel w&
A B2 S JERd Holth., F4EEE S Ay, 9ol aulE M3E = 27(a, wastewater (39.5
ml) + S. Aeruginosa (0.5 ml)), 2] J3q=E= ZA9 X}/‘J—U‘r%/‘é A7t 248 Yo ZA(b, wastewater
(38.7 ml) + S. Aeruginosa (0.5 ml) + Mag-S-MPS (0.8 ml of 0.5 mg/ml))< 3¥ o]|& %7] 3te] 50 % w9+ AF
O FFEE HAFoY 2<ddo]l HIHE xHd weai-Ad-tEd Ayt 228 ¥ =A(c,
wastewater (38.7 ml) + S. Aeruginosa (0.5 ml) + NER-AC/Mag-S-MPS (0.8 ml of 0.5 mg/ml))< AFYU o]
50 %o)del A FEEE FA dglew, ®= 59 v AMZoA YEld FAg 55 fravt #AFEHX

ehokrh. ol2]gh A= NER-AC/Mag-S-WPS M9 Heold we avs vehle Aot

ox O

\

2 Al o 4
240 fxd EIY HEY Hlo]HWE QIS EI WHOoRA-AA-tFAH AT EFA S Hlo|eHE A
A A Eel.

A7) AA e 1S 3 Az

o g ool fuHE

W E -2t A It E3A (NER-AC/Mag-S-MPS) 9] Wegs &4 =
1S A% 5 R HE gdo] A%k nloje e ¥ % CLSM (confocal

laser scanning microscope) ©|U|X|Z

l‘N it
o
Sh

TFAReR ode] avE T = F7(a, wastewater (39.5 ml) + S. Aeruginosa (0.5 ml)), 2G| F YT
v e A-tEFAd Aegt 22S 92 27 (b, wastewater (38.7 ml) + S. Aeruginosa (0.5 ml) + Mag-S-
MPS (0.8 ml of 0.5 mg/ml)), %ol M= o Hegih-AAd-thad A7t E4& ¥ x7(c,
wastewater (38.7 ml) + S. Aeruginosa (0.5 ml) + NER-AC/Mag-S-MPS (0.8 ml of 0.5 mg/ml))9] WES
ste] 19 HAom ®elu HE]E 3535kl (LSM (confocal laser scanning microscope) ©|W|A|E 2Hls}
O ARE = 7 JER AT

golgl 4= 9o, Wedah 2 & YwagAivkS ] (nanoscale enzyme reactor, NER) WS

T )

927 354 (NER-AC/Mag-S-IPS) 7 EFHEL A1Zol A= CLSH ol m Ao A 4]
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(@)Y

(b)

fc)

CLEM blend mode imageas (1214 ym x 1214 pm) of P aeruginosa biofiims an the (2) raw
membrane fiter, (b) mag-5-MPS + membrane filter and (¢) acylase immobilized mag-8-MPS +
membrane fiter
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