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Abstract — The membrane filter coated with nanostructured porous surface layer was made by heat treatment after
depositing nanoparticles onto a conventional micron-fibrous metal filter as a substrate filter. The nanostructured porous
layer membrane filter (NSPL-MF), whose the filtration performance was improved compared with the conventional
metal membrane filters, was developed by coating the nanoparticle agglomerates of dendrite structure onto the micron-
fibrous metal filter. Pressure drop of nanostructured porous layer membrane filter decreased with increasing the heat
treatment temperature to make the nanostructured porous layer adhered on the filter surface because the nanoparticle
agglomerates shrank, but filtration efficiency did not decrease clearly.
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Fig. 1. Schematic diagram of the experimental apparatus.
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Fig. 2. The laser energy as function of Q-switch delay time at different
laser discharge voltage.
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Fig. 3. Size distribution of nanoparticle-agglomerates synthesized
by laser ablation.
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Fig. 4. Morphology of nanoparticle-agglomerates.

Fig. S. Morphologies of nano-structured porous surface layers by
heat treatment at different temperature; (a) 300 °C, (b) 500 °C,
(¢) 700 °C, and (d) 800 °C.
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Fig. 6. Pressure drops of nanoparticle-coated membrane filter with
nano-structured porous surface layer by heat treatment at dif-
ferent temperature.
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Fig. 7. Penetration rates of 100 nm particles through the nanoparti-
cle-coated membrane filter with nano-structured porous sur-
face layer by heat treatment at different temperature.

ﬂrﬂ of] w2 4% &4k (shrinkage) O & Q1810 L% 71852
& 717 AR Witk GAfE] %71 800 °CollA = vt
ol eJgh 2p9} Adate] ol e, o] et 7w
O 7 Qlsto] 7k Fahgo] Fobxly| wlitolct. oA A
¥l 111?7* 715% “ﬁ: Q1 AE o] YAHF-E(penetration,
- g g S ou)E 5% Ao, Fig. 7049k o] ez
AEH] e OMJQ% 7| mlolA= FEe] Hlsto]
3] FAJElon, AxlE] 257) 300 °C8l B vt R 7y
Bl HE| 9] ofFhggo] 7P A VERE O, 700 °C7HA]
o] dAe] &5 el i o3aEe Alol= Ul‘ﬂo}"ﬂu} AA
2] &% 800 °CollM= Hhetx 7|55 A0 lato] ofia
Fo] etz 78S T8 oHe] wo|aE 54 FES] o7
8 PO 73] 1Aasisint.

H e x 7)eS RER] HE o ss VI AM-
=B g1 HE] (Mott, media grade 5)%] o3
E7} 700 °CQl Y=t 755
el Hejoh Mott/\]-oﬂ A AzE S5 24 WarEel dE )
2l oju}E-8-S v Wk Ay, Fig. 8ollA ¢F o] gk Bl
FEo) A5k, o B FE-E MottAl F455 T 24 WEeQl HE)
752%0]1 YTz 7155 WE el JEjE 99.8%E & xlo)7}

IAJ OH

2
B

sletgst Hl45H HMl6= 20073 128

10° T T
P U, =3cm/s O
£ 10"¢ d_=100nm E
= E p
&
2 10°F 3
g
. O
10‘ 1 L
& 09F U =3cmis -
x f
8' 0.8+ -
= [}
g 0.7+ O 4
7 06+ ]
g L
£ 05 L :

NSPL-MF@700 °C Mott Co. Filter
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heat treatment at 700 °C and Mott corporation membrane filter
(media grade 5).

Table 1. Summary of penetration, pressure and filter qualities

Filter Penetration ~ Pressure drop Filter qu_a}lity
(%) (kPa) (kPa)

NSPL-MF@300 °C 0.113 1415 4.797
NSPL-MF@400 °C 0.157 1.315 4910
NSPL-MF@500 °C 0.347 1.19 4.759
NSPL-MF@600 °C 0.164 0.998 6.426
NSPL-MF@700 °C 0.206 0.745 8.300
Mott Co. Filter 24.801 0.655 2.129
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