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Adsorption of Nicotine/Tar by Acetate Nano Fiber

Chang Nam Choi', Yong Jun Cho, Mi Hwa Chang,
and Sung Yong Cho’

Department of Textile Eng., Chonnam National University, Kwangju 500-757, Korea
"Department of Environmental Eng., Chonnam National University, Kwangju 500-757, Korea

(Received May 3, 2005/Accepted July 26, 2005)

Abstract— In order to prepare acetate nano filter for the adsorption of nicotine/tar in tobbaco, acetate
nano fiber was fabricated by elecrospining from acetate solution dissolved in acetone/DMAc(Z/1). Above a
critical polymer concentration(15%), the nano fiber was formed. The average diameter of nano fiber was
decreased with the applied voltage and increased with the feeding rate. Appropriate spinning condition
was considered to be 15wt% polymer concentration, 11.25kV applied voltage, 0.6ml/h feeding rate, and
13-156cm TCD. Using the nano fiber, acetate nano filter was fabricated. It showed good nicoting/tar
adsorption ability compared with general tobbaco filter. It was considered that the increase of surface area
and the development of microporous structure in filter was much affected to the adsorption of nicotine/tar.

Keywords : acetate nano fiber, electrospinning, nicotine, tar, adsorption

LA = A= mm~ mm 77 254 AR 21127}
7Fsakal Alre] a1l 3219 U E
FH o] AdEokell A U] nanotechnology, g 122 §25)o] A= sy oA %j
ND) o] 23t o] At oA e vhealfo B2 Alz7) 7Fssi) weba, o] theAdg e
Azl vt ¥hilo] Wobx|aL glom, vl wE 712 AGol el Hu] gH] 1W 4 6|7} A =3)

Az = A= AZTEA] Ok #A] o] 3535k
ATH?, A7 AL EA S-§A) T B & oTw g2 A9 2= olom xR 2 A
ool 471431 B o130} etslel 432 2 o) HjS 7o FHso] Uk
7HE S AlEshs el V1] 881 3, AAAA sfvict gulzt ele] wi= 2
AL 2 R AL e %ﬁd% A NG o 2s0uke] Alghe] Firk of AbgAke] S
ZIAHRL de ARt g Alssh=d s w2 20th €] A E HRAE A7) 7} A
7
o

i w T
L, O V1FES AU gk £8 S Ae
)

BN o2 Hif

A7 71490 s 01%5}1 uck A7 = SlARle] e} g =t} ARl A H9

1 Alako ii]_ tﬂ-ﬂ v} o3 01'
'Corresponding  author.  Tel. : +82-62-530-1772 Fax. Ik Abde] #2:3k 80%, 710 ‘ioﬂ %
+82-51-530-1779 ; e-mail : cnchoi@chonnam.ac.kr APE2] 75%, A7dHE ol &gk APde] 25% = (B

J. of the Korean Soc. of Dyers and Finishers, Vol. 17, No. 4(2005. 8) / 197



2 A - 2 g
SEXICEEREIEE
g Qlolli= of RFF o] hze] =7} Q=]
4 Q) AL Yzmelolth WilE Ag 9)$-
SRt S FEZF . @]

-
e
o
,
3o
o
&

sEo] A& mhH]A]

ofp ~L ool X X
4
oft
°

. xg Al A

7] wizoltk ] A7) &l e YIES A&

ol TF AAE A3t BAEHS FFA

HeS =ol A% 55 SHXs 1 Ax
wdbo] whalz] Aol A Q= dole] o] ST}
sk} & 2lo] #H|7F 531 919 50 713
o|ZL Yo m2oludddl TERe] FH|E
Z21817] wiizolt). 1eu Ysele] o] F713
W AaIrt dojut 919 &5 Fola JAH-9
7350l Efgke] dof 555 wWeligith. YIele] &
o] uf§- B A g-olli= Al o] vl F o] Fi=t}

SlE 2-9A Yy g =7 A Wsk=),
o] AL Gl EIE wjolt) EFE =200 F ©]
ol shgtES Fhslal, w7t oFggo TE A
o o 2R& JRfE A7) Foll EAg) AR
Ao A& 7] 1m ¢ £l 001 ~1.01m ¢
ARZF 1005 7)) o] it} Aol 588 &

uf 713 el e Auke] ARE HAE o}
vro 2 H = 28-S sk, Z2717F10m ©]
31 PR el A e = vk 9Jte]
A717F im AF-o|H 60% ool ¥ Low )
2 Eojzith B2 & Wt BEHL dAAlS T
7h ez, 1 5 7 slE 234 W=y
A = Wl Z.q vl Ao @elEae A fr e
Hkol E-do|t},
ol¢} Z-2 UzE 2 EEE AAP] fIste] &
vl = EP7} RatE o] ol HE2E S99
A eefolEet e thadEd W AFHEA &
o] o7 wi= HER AREETh AFHA
AR HE BHS 2 AZZOARRE £
== WAL oMAlE IOl E Aot et
UFS Folg Fej=H], Y3E %
£31 FHA0] Y3t ¢
o B o] SFeithal A Qdrk
2 AFelME A fE Alxste] Hlle] ZE
B 27 FuisA)7] flEte] opAEHIEE A
WA wf) Q171 Y, TCD(tip to collector distance,
WA A A o] A, FE4Ee] av
o tial HESIE 183 Hr AN 4

g &, H

iy ¥

<l

200 / EEEIREINTEEEE £ 178 H457(2005. 8)

RAEYee] AR AHgStel BHE Az v
2  olg3to] Aol A3 U
uls} BT AL Wl 4g3)e] e 2

21 A= B AL

2 A g A ALE-SE o} A E 0] E(39.8% acetyl
content, 3 E-AFE 2F30,000) Aldrichol| 4] 74
ato] ARE-3ES1 o oFAIEDMACR/) &3} 8rfol
L3 A17] o syringe pump o] FYEFL AL
AL A A, TCD, AFEE & 245N
AAAE A SRl Aol R E 1880

2 1A AE AZAFATE
22 IH Ax

Zo] lem, A% 006g°) A W§ T U 7
ol Belato] 47 09me] Felzloll AHIstol
Az £35S v Sstel 41
WALE Bjo] AxF obElolE Uil RE AL
g319] glok BT Ao WEIS AxaAr)

23 ¥ JeEj

b

-5 AAT Al
= WO R AxF opAH | E Al I B
|98 Tl E o] fela ekl 242t Aelsted]
TN AL, FEEke] TR 3 o] oE o
AAsket Ffel] B8 HSHAIX Fof] of3)Y)
812 il7| S FEE F94)7)a, DEl &
g USFEEEE 10ml B2 6AZE 52t 753
9] FEE TPA-AR A SR EAIUV-Vis
Spectrophotometer : UV-2101 PC, Shimadzu,
Japan) & -§-919] H v F ¢ (Amax)S) 266nm°]

N ZAee] FARe AT,

S~

-
i

[*]



SHAEIOlE thedlfrol )& YaeErze]

3. A3 2 AE

311 AR i g VY

HA7PEAA] BAF Fol| 91A]8h aLial gL
T3 Y Atoldl BEE oA WY
o2 S GAs g U "k 71l
ol w o] Wy e el dat e g
A uiedo] E7153} Sene] Adel fiesaL, st

[*]

AN 1 A3 Al Eoll migy = &
o] 9k -2 Taylor cone &= {7l Y3
RgFo R oy HaL, ofw Al A7 1EA7 e
A b A7) go] U S SEshA A

sk atAl 8919 Jet7} Taylor cone €l A
23t} o] let= fN9] Awr) e AL FHA)
2 wio] vA R FajEch e goe)
HETt g A Jeris B HA 4 JAde
Falo] 37] & oA gul7} el ¥
3 A= e IEAF AL ARt o)
A ek opalelo)E0] 9ol ARE 4= gl 7}
% HAKR Gl opalEe) ARt o= o] W)
o] V- vro} WAl ol Bul7k v A 5

@

2 29

oot

wate] WA A5 FEE 7] wiite] ofbAlE
/DMAc(2/1) &34 A-8-3131 Tk Fig. 1] TCD
= 1Bem, EEEEES 10mlh 2 148 5=
1B3wt% <) &85 ARg-ato] A7 ALSE of 917
ol whet P8 Aol s HERiSIe 19
< B 7S] A7)el BAIGe] ARt e R
PAE A Fehal, B Bl v JEE 3P4
He As @I 5 U o) A vielit
o] gHo] FErt G wi= At S e
o Y AA QI7kd Hto] a@dAf &oo] 9
dEs S Eelolr] wirow Azber: o
ghA] AR N0 sEE FTHAA A7 AN
2A)5le] WA Fig 2= TCD £ 13cm, EE5E
= 10m/hE A =7} 15wt% Q1 75l
7P el wht A3 Al 33*&014. oA €]
7A9-Hr} v = gAbo] ZojE1 AfAre R A
o] Bo] ¥of Q= S 1T = Utk E3 Fg.
32 TCDE 13em, EE55CE 10mjh 2 11743},
FE7F1Twt% ) 735l I7FA Skl wE Ao
PO M, BE HStllA vz s A 3t
oF B 4= Qi) Table 19 7P el wE= 2
7o) Wsks Yeplided A4S 0708 m8 =
Aom, QIZFASte] S71eE At A4l 3
Adhe e Bl

(b) ©

©

Fig. 1. Optical microscope photographs (200) of acetate fibers electrospun out of 13%
polymer solution at various applied voltages ;

(@) 10kV  (b) 11.25kV

(©) 12.5kV

(@) 13.75kV () 15kV

J. of the Korean Soc. of Dyers and Finishers, Vol. 17, No. 4(2005. 8) / 199



30 HA - 285 A S - 2L
Table 1. Average diameters of acetate fibers Je’b 39S 3l doprbe el A et o] B
electrospun out of 17% polymer solution = FoX A} Heko] ulH 7= v} ik Jet =
at various applied voltages H| 850 7Fsol XA ¥ o] HshrF 97
Aplpﬁed 10KV |1125kV | 125KV | 1375kV | 15KV A sk o] ofs) 27 sk etz U5
o e ol FepfER B} 5, A7)
di;’]j:tg; 080m |076m (0Bm [072m |07 m 3wl 7h= A7 AlxEE 9o Jert A

APE ) Dok FANA kvt 214E o] 7}

(@) (b) (©)

@ ©

Fig. 2. Optical microscope photographs ( X200) of acetate fibers electrospun out of 15%
polymer solution at various voltages ;
(@) 10kV  (b) 11.25kV  (¢) 12.5kV  (d) 13.75kV (&) 15kV
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Fig. 3. Optical microscope photographs ( 200) of acetate fibers electrospun out of 17%
polymer solution at various voltages ;
(@ 10kV  (b) 11.25kV  (c) 125kV  (d) 13.75kV  (e) 15kV
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Fig. 4. Optical microscope photographs (*200) of acetate fibers electrospun out of 15% polymer

solution at various feeding rates ;

(2) 0.6ml/h (b) 0.8ml/h (c) 1.0ml/h (d) 1.2ml/h (e) 1.5ml/h (f) 2.0ml/h (g) 3.0ml/h

Table 2. Average diameters of acetate fibers electrospun out of 15% polymer solution at various feeding rates

Feeding rate 0.6ml/h 0.8ml/h

1.0ml/h 1.2ml/h

1.5ml/h 2.0ml/h 3.0ml/h

Average diameter 0.651m 0.681m

0.721m

0.72 ym 0.74 um 0.78 um 0.78 um
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Fig. 5. Optical microscope photographs ( x200) of acetate fibers electrospun at various TCDs;

(a) 7cm (b) 10cm (c) 13cm
Table 3. Average diameters of acetate fibers

electrospun at various TCDs

Tem 10cm 13cm 15cm

0.73m | 0.69m | 0.721m | 0.76 1m
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(d) 15cm

3
——— Tobacco filter : 5sec
Nano-filter : 5sec

Wavelength(nm)

Fig. 6. UV-Vis absorbance of solution extracted
from nano fiber filter and tobacco filter.

Abs.

Wavelength(nm)

Fig. 7. UV-Vis_absorbance of solution extracted
from tobacco filter with filtering time.

Abs.

Wavelength(nm)

Fig. 8. UV-Vis absorbance of solution extracted
from nano fiber filter with filtering time.
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