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Properties of Reduced Polyacrylonitrile Nano Fiber (I)
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Abstract-—In order to prepare PAN nano fiber web, PAN/DMF solution was prepared and electrospun. The
diameter of fiber was depended on the polymer concentration (7.5-15wt%) and the applied voltage (10-16kV). The
average diameter of fiber increased with an increase of the polymer concentration and decreased with the applied
voltage. At 7.5wt% concentration, many beads were found. So, we prepared a nano PAN fiber by electrospinning
at concentration of 10wt% and 16kV. PAN fibers were reduced with litium aluminium hydride and the
dyeability to acid dye was checked. The reduced nano PAN fiber showed much better dyeability compared with
the reduced ordinary PAN fiber. It was considered that the increase of specific surface area have an important

role in dyeing with acid dye.

Keywords : PAN nano fiber, electrospinning, reduction, acid dye, adsorption

1. M g2

o AdEe] YEEHo A7 Ao @ol
e F oL, Yo RAER wEE T
=245 W2 83 43 ddHA 7tn Q)
o A A AAL BFEA ) st B
A ol glow, UREHE o|39] R3tAAY
A ARFE] A&Hoz FEPde g1
3t7] A% Mk d@ez 43 gE ® gE
FHUEZA = & g Aolct. B ot
FE7L BHE 2 olft AT Aol 23}
H R ALEEE 28 BHoh e QY
= HsiMd Aolh M BHL 2487 9
HAe SEd Y THS dHH o2 AAEA
U, 299 838 Fe7E e xS
A 5 Qo). 2, Aol TS o] 7t

1Corresponding author. Tel.: +82-62-530-1772; Fax:
+82-62-530-1779; e-mail: cnchoi@chonnam.ac.kr

ot FAER HAS YAHo= A
AL oger, YAH FHEAL 3N 7]
Fyol fesittn yZtEch FHEAL A
SHA7I= £ FE7t chkstA T, He9 ¥
27 HE A" 7HA] Wel A FEE 7HAA
& Afre HEHZHo| 7] Y& &Y
sedH HE5E Ao Wi, F93
o2 7HA FHE Azx7t Hesithe
At S BRstA o] gHE A
1574 dfeka st ok AA, &
717k 9] A3, B € 2449 A
ol AHgshe ZEHE H/E dEde
T ok A BRI HRE AR 7
T3 e HAe &9 3(Activated
Carbon Fiber: ACF) o]|x|qt, Zko] @3t 49
S MAst BB RED 750 L3
B37154 HwE Azstee =7t g o
FolAL Ytk EotadRUELL BaMs

o it & e 2
o L
ofl

=2 ol

ek i A

20l o 3
L4

24
o[:):%

o fu > off do @ N
oy

il

I

J. of the Korean Soc. of Dyers and Finishers, Vol. 18, No. 2(2006. 4) / 65



Pt .

(=13
=

¥

2 Z

0

o] AFA 9 z+E Bopo U HEHE A
BEAEo ;. BAFRY] AM7IE &R}
9l0] o] & ol =LA 7| AL FUAA T
3 7154 242 gesty Yok A 5L 52
& AAEL LY oE £AE AR A% 4
o2 Zglota g2 EY(polyacrylonitrile: PAN)
& opu] =2 A (amidoxime) 3} 3= WS AA]
33 9t EZolad=ayEY 9 AotkoE
3 e oA Y= A7 Fdd I3 A
A olulZ|E WAL £ 9oy I (A E
o wat o], B A, 7|5 A, A
Agzmo i3t g4 AA, 2zg FAHo K
o = ohoFat 4% 5 AP

AA715A4 Agade B2 AL A3
Ao gz Az ojgHt o] AL A
SAFA Y 2o vt odd 3] € /AL
o] H&2HA, FEAZto| g AAHER &F
71549 age] 2 AoE At A
9] FAo] e ZFnA HFE AHSSH HH
E@o]l 2 HBE #7549 a&°] F
g8 Aoz sigidc SojA HRE Axste
oy 7kx] W Eo| ot x| ¢ g9 |
oA 17|, FZol| AF3HA FuAl U4
K& Axste UYL= A7 A Se] 22
<2 wry Qi

E dAFoiMe= %E]"}i%i‘%-‘;—%% 24 3]
A7) gAbete U g AgA e FHE BE &
o] 8 A =4 IAFEL ARgch 183,
ol S o] At G R e FAFS A, 4
gz 7Aoo AT w0 F2HA9 st dist
o AE3 A JTh

2.

S

(¢

Al

4 o

21 A=z

PAN(polyacrylonitrile, d=1.184), -8 DMF-
(dimethylformamide), gA|(lithium aluminium
hydride, LiAlH), 44 @2 (Acid Red 1) 59
Aeke AldrichAt2RE EFAFE U
AHg3tect

2.2 H7|4AL

PANS DMFel 434 A7}3to] 31X17 75

- 15wt% AR A S Az ol AT ETH

2&5| A K182 M25(2006. 4)

{0

-

029l
Z2}7)(syringe pump)oll @I WA FS(4),
A&A o] 3L FENA, AMAEE B
A7IEA ST HAH (needle) 27 ©]
22G(0.406mm) ¢l A& AMEBHE L, A= AT
(tip to collector distance, TCD)= AHIAE Z
T WhAbAd o] M 5 s 13emE, WARFES 1
m/mE TR 3te] HARSEATH
2.3 &¥

AAko] FAAE 500ml HEISNEZFH
o £8|A171 £H) 0.5¢ PAN Uutd ¢ E& 1t
=ARE 21, BRATEA AL TR
SAFHG kg T 2=5 Y 0CE 3t
2552 AUIstd BE FUAE BIAAIL
5N HCl& 718te] A8k, ThA] Sf<2t 0N
NaOH g8 o2 gdo] o] & w7tz 4|
atal dxsrEh

24 MEH=R i

0.02g/1 A @& (Acid Red 1) o 50mlof
N &EE 02g 78 pH6.0 A Th&9 212
2 A HGAA A 98 st B, 40T
o 4] 30%0] AA 100CAR] A7 T, 3087
Aele ¥ Ad WA 24 F A 5
TE AAEFFEAR 25 FAFS 2
st

25 MQo| xZE

AR

7-5" -1

=
—_ =

M

M7 Arste] AZT PAN LA 4
AxEnA ARl Aed 4P ste=
wasio] 98 ZHY F73¢ 7H hedfel
AT Wit H73 BEE 2YSAT

26 H&H

261 HeM

Ne2E AF o KBri} & &3t
2 Ao 2 A 23 Z Nicolet 520 FT-IR Spectro-
photometer(US.A)E AHg-sto] £43HHH-

262 ZAIHAISOIZ 2Ha -

A7 A" Geded A3 2d IHE
2 ApARFE 0] 7 JSM-5400, JEOL)Z AH&-5d Al
2ol WF2 AR T 500092 oot

o= 0 o

wastgch

Z,



ZC/0I3EZLEE L}

3. dn H 1
31 H7[grAtof]l 28t PANLIE=AMS 9|

M=

A7|GAS & o) TE2 §Ae 8 v
Atolof] HHEE o|2HA W7oz b
Aot BAE o tigy A "k A
Fol ZF A H vtg e EHo M £
AL ijgFo] F719t 4] Ao fEH,
EE= AR shtE 2948 vdEe
AT 3 A 2AS 2o oigE 3
IHt s B2 H Y2 E(Taylor cone)olatat
27 43y BFo R FojuA Hi, ojd ¢
A AZIZA 7|4 dHEE FHr) o) RHAHS
FE5H HHA stHE TEA £99 AE
Jety7} HlE® & BolA WEH o] AEE
€99 Hert ¢ FLoeE EUHAY g
A & FadEc. a3y, g9 HEr)
S AL Jets SAHA g3 JAHS o]
7] & dot7taA Lujrt SEeA = g
Aol 3tH" TER AHAF A{7t BolA
dc}). PAN/DMFL99] =57} 7.5 10, 125,
15wt% o A A7) AE PANU A9 FAA
A ul 7 APA-E Figure 10 YR gich

o
g

e

Al o

<]

_—

1A o o N o
1)

L
ot

M
(=}

FY
o

o &

| =
=

0x

)

<
TT

bl

HAzASZ AL 13kV, TCDE 13cmo] o &
Aol T4 £= & Iml/hZE 4t =7 75wt%
A 15wth2 F71845 449 342 250nmo
A 900z F7tete FFE Yt ol 18
A &9 FE7t F7ttH SAYANA LB &
Aol F7HstA Ha wabd W73 WA g
(bending) 3} A& 2] (splitting)o] o] F7) 57| &
of 449 Aol AR Aoz Az B0 187
A FTrt F2 75wi%ho A A4 HAo 7}
Z AA ysd glov, bk vlert 2EE o
Ae AL ¢ = Ut o= A& uie} Zo] §9
9 Tt B AdE Ao wd Adyez
A #HAY ] 27] R AET Y/
FAHEA Xt vl 2Fo) F2E FHHE R
2 Ho Aok A7MAYG G2 A5 FH3F
9 H3}E Figure 2o Yttt 22 5EoA <
M-S SIS E A7 FF 0] FotAe A
£ ¥ & 5leH, ol Ao gt Tt AZ
9, §3 B34 (whipping instability), 19, 94l
(stretching)o] F7}8t7] wj&o &0 Zast
= ALg AZEHUAY.

3 182§ T A7MAY Y G E 443
79 EXE Figure 39| YelY e} 75wt% =2 3o
HARRE Ao AR A7bEYge] BAQlol oF
250nm $Eo2 wad BErt 2ty

Fig. 1. SEM microphotographs(x5,000) of PAN nano fiber web prepared at various
concentration. (a) 7.5wt%, (b) 10wi%, (c) 12.5Wt%, (d) 15wt%
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Fig. 2. Diameter dependences on the applied voltage of
PAN nano fiber web prepared at various concentrations.
(@) 7.5M%, (b) 10W%, (©) 1254wt%, (d) 15wt%
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Fig. 3. Diameter distribution of PAN nano fiber web electrospun at various concentration and applied

voltage.
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