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Abstract — The filtration performance of micron-sized metal fibrous filter was improved by synthesizing carbon nan-
otubes grown on the surface of metal fibers. The carbon nanotubes are grown with bush-like nanostructures covered
around the micron-fibers or web-like nanostructures crossing between the fibers at different synthetic conditions. Filtration
efficiency of CNT-metal-filter was measured and compared with the efficiency of the raw metal filter without CNTs. The
developed CNT-metal-filter has higher filtration efficiency without significant difference in pressure drop compared with the
conventional metal filter, which is because the carbon nanotubes function as the trap of pollutant nanoparticles.

Key words: Micron-Sized Metal Fiber Filter, Direct Growth, Nanostructure, Filtration Efficiency

LM B b RRE AHA0R IR V1A =45 vislE ARSIt

o]&|8 At HPHS BFALb-FH.9] dispersion, deposition, binding

Bk BB AE 73 Qs g AR, 2 385 FFI9IT Srivastava S[SE: Aol SEAL =

2, ofs, wejell A8sh7] f1% A= Am A S5 AL A mlola R AAY Ei= e 2A199] FHES AAT & =

ATHI]. A57H] Bt e m B o) e A 0% 7194 Alx S RH FEHE REESITh Satbew i FE= 900014

off &3t olli= A AAIA O R o5 vu]dh o|tt, B, % B @i A =5 <bollA WAl Azl E3HES 256

SR EE vlo] AR AE Al o9 FAehe] St RE S9t Btk e HEE eatheFE 20 tEEo 57wl

W8 Q1S A& o7} It} Walters S[21 Aol wjdst g A wilg- =31 2715 gl sk=dl gA17F Atk Shimoda 5[6]

ApeRHE feels ESITh ijdet SathewE fE el < el AAA melA A7) el dste] A5 wjdEt vy
= 7] flete] A1 _keld BB g Hdt 5 ot St e vhike AR fuedl @S dTeisich
o] A|Z3}3Ih. Vander Wal [3]17 Johnson G4 w45 v+l 23t 717 FAF A H7do] A= TR FEEe] ofF

To whom correspondence should be addressed. A 230] M SV AET). e Bl AR ]

E-mail: sjpark@kier.re.kr WARE IZRE A, dEO] oFagS HEo] Fapde]| &

264



Hlo]=LE 4 Belol BivheRuol

3} glo] 7§Ast 5= Ut} Graham S[81 A7APHS Alg-3}o]
wlo]| 3E FEjol UG5 IRt e Aes ddeloy
Aol A4S 4 UerlE 2 Fols el A7} Qi

£ AFolA wlo]FE S5 ol 't/ HE A &
8191l vlo] A& AdfAdell At e {r ) 28 BEs
ST AREAR1 wlo]| I8 FE5AR e AHAR] EAaLheFH
o] IS B3 AR HE vtjolE N S8-S At B

LERES (XA E AR BEE ARSINS W, 74 7RAE
ol g3l AT TS AT & FE5AH mus Bsle &
uiRojola] AHA 07 e FHE FAE| witel S5
BEEE 355 F) egizte] SaEgol Je gl

S

o

2. A

o

5 TE Aol favieTHE o]Rozl 713 AE WEY]
&3t A8 359t &4 ZE(BEKAER, BEKIPORr ST
7CL4y= 316L 2HIRlE|A AE A o Fofxl S5 234
Elo]th. Fig. 10418} o] eanhieir 3] AAA = AHE-g
=% e & A4 12 ume] 2ERIE A 29 ARE o] Fojzl H7
E mEYAL npo]A g 7]F FRE Holil F5A Fdol=
AF 5okl A 737 (grain boundary)y5°] £ A2 & = Stk
TEARES vRIUE A7 il 5] skl EH%)
Aol Mz 22 At

7] FEA BEE e E AR Ulell AEsto] kg2
= 600 °CS] 27104 6 min F_F o}2 714 1,000 scem= 35

I I 1 ] ] ] ] 1 1 1 1
1.00um

Fig. 1. SEM images of the micron-fibrous metal filter and it nascent
surface.
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Fig. 2. SEM images of CNTs grown directly onto micron-fibers along H, gas of the different flow rates, (a) 200 sccm, (b) 400 sccm and (c) 600

sccm.

Table 1. Synthesis condition for CNT-growth on the metal filters

Qeom Qmn Qy T, & SEM

(scem?) (scem) (slm®) (°C) (min) image
10 200 1 600 6 Fig. 2(a)
10 400 1 600 6 Fig. 2(b)
10 600 1 600 6 Fig. 2(c)
5 400 1 600 6 Fig. 3(a)
10 400 5 600 6 Fig. 3(b)
10 400 1 700 6 Fig. 3(c)
10 400 1 600 3 Fig. 3(d)

#scem means standard cubic centimeter per minute
YIm means standard cubic liter per minute

scem© 2 F7Fetol whet - o] T HuidaEat 2 it
So]o|F B F=(bi-mode) EXE Ao, 4 7 [0
600 scem® 2 U F7Fetoll met SijiRkEe] o= vl Sk A
S 1otk
Table 19114 web-like F4+2] vlo]=2 7] A= A3t Fig. 2(b)
730 2o Fa 7EAE AL U Al 23S WsteiA
S FHE SIS Fig. 3(a)b opAERll 7k 0] fagRk
5 scem. 7431 0] Upx] TR 2248 Fig 2(b)2k 2tk Fig 3=
OF= L 7kA8] HEE 5 simOE T8I oM WA 2712 2(b)
b 2k, Fig. ()= FHREES 700 °CR F7F8IAAL vA] 24
> 2(b)k T Fig. 3(d)= AR 3Eo® E3lom A
Z71 2(b)9k 2T} Fig. 3(a)~3(c)°lA1k 2] Fig. 2(b)°] T4 =
ol opAEdl 7k, o2 kA, MR EE WSkl A9
nlo]AE SEARE ks web-like B FE I} A EHA
°}°‘E} Ao S52E 9] Aol A3 EP*L}LEHJ Fdo
93T} Fig. 3(a)c bush-like BHAU-FHS 9o BE 2
Urlt%Eﬂ 73si3itt. Fig. 3(b)= vlel=E %%J‘é% F5

3l5kast H45H HI3E 20074 6%

iﬂ}‘>_

Fig. 3. SEM images of CNTs grown directly onto micron-fibers at sev-
eral conditions such as (a) the C,H, flow rate of S sccm, (b) the
Ar flow rate of 5 slm, (c) the synthesis temperature of 700 °C and
(d) the synthesis time of 3 min.
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Fig. 4. TEM images of CNTs separated from the filters synthesized at the condition ‘web-like CNT".
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Fig. 5. Pressure drops versus filtration velocities of the filters on which
the CNTs are grown at different synthesis condition.
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Fig. 6. Filtration efficiencies of the filters on which the CNTs are grown
at different synthesis conditions.
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Fig. 7. SEM images of NaCl particle collected onto the filter that the CNTs are grown with (a) bush-like, (b) and (c) web-like microstructures onto

the micron-fibers.
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