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Abstract — Partially activated polyacrylonitrile(PAN) composite fiber containing zeolite particle was prepared by using
acrylonitrile(AN) as a precursor. Weight average molecular weight(ﬁw) and polydispersity index of spinning dope was
630,000 and 1.30 respectively. Dry-jet wet spinning technique was used for making PAN composite fiber. During the dry-
jet wet spinning process, PAN composite fiber of 35-45 um in diameter shows increased orientation. Initial elastic modulus
of PAN composite fiber containing zeolite particles was 89 % of PAN fiber at the same experimental condition. The cycliza-
tion and activated state of PAN fiber were confirmed by Fourier transform infrared(FT-IR) spectroscopy and X-ray
diffraction(XRD). After the activation process, characteristic peaks of PAN composite fiber could be observed due to the
incorporation of zeolite particles from XRD. Partially activated PAN composite fiber containing zeolite particles is expected
to use as an organic-inorganic composite absorbent.
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Fig. 1. Schematic diagram for the preparation of partially activated
PAN composite fiber containing zeolite particle.
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Fig. 2. Schematic diagram of dry-jet wet spinning process.
1. N; gas 6. Micro sieve
2. Heating band 7. Three hole nozzie
3. Spinning dope 8. Roller
4. Teflon sheet 9. Winder
5. SUS plate 10. Coagulation bath
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Fig. 3. Change of viscosity with polymerization time.
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Table 1. GPC analysis data of P(AN+IT), PYZIF and PAZIF

Sample Mn Mp Mw Mz Polydispersity
P(AN+IT) 496,000 576,000 651,000 804,000 1.313
PYZIF 485,000 576,000 631,000 779,000 1.313
PAZIF 396,000 455,000 554,000 720,000 1.397
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Fig. 5. Scanning electron microphotograph of partially activated PAN
composite fiber containing Na-Y zeolite particles.
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Fig. 6. XRD patterns of (a) stretched PYZIF(185 °C), (b) stabilized
PYZIF(275 °C), and (c) partially activated PYZIF(430 °C).
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Fig. 8. FT-IR transmittance spectra of (a) PYZIF, (b) stabilized PY-
ZIF, and (c) partially activated PYZIF.
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Fig. 9. DSC thermogram for TEA desorption from the acid site of
partially activated P(AN+IT) and PAZIF.

ot sl DS B A A (DA Basts)l o)Ak
7F AA= S (b)Al 2 A&k bytA e AbgE] (oA =

8= 3, (RS A=A H09) A A9} o] PAN 237} 7)

Table 2. Parameters obtained from DSC exotherms of Homo-PAN,
P(AN+IT), and PAZI fiber

Sample Homo-PAN P(AN+IT) PAZIF
T(C) 244.7 196.9 221.4
T(°C) 402.5 374.8 362.6
AT(°C) 157.8 177.8 141.2
Tpk(OC) 285.8 273.8 276.2
AH(J/g) -470.0 ~670.3 -672.3

*T;* Initiation temperature for exotherm, T,.:Peak temperature, T;: Finish
temperature for exotherm, AH:Heat evoluted, AT : Differential temper-
ature for exotherm.
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2 H,, CO,, H,07} wha )2 & APl & BodF= ZlolH, N1
o vehd sjo]aE (d), @DAR H, COyF whavtexdx w2ist
uh2o] QA EE ok E BAE S93) F= Aolv) ol w2
Table 3¢l colman S-of| 2]3] A7 HAAFFEFHLEE v]ws}
of galdt £ glalrh12,13]. AHdEFFEFR F57|EY £
S ephd Fig. 99 ~¥E7-S Als{ v, P(AN+IT)= Homo-PAN
2] sje]=9] 3,400cm ‘oA NH,, 2,930cm ', 2,870cm o4} -CH,,
2,240 cm 'e}4] C=N, 1,610cm'o|A] C=C, 1,150cm 'el|4] NHS] &
Aule)lzE @, olekz4le] 3,500cm o)l OH, 1,740 cm ol ]
C=03j0]z7} EAA |, Na-YA|&elo| E7} Eoigls PANAf=

Table 3. Infrared bands attributable to PAN

IR band(cm") Tentative assignment Reference

3350-3390 V(NH,) M. M. Coleman et al.[4]

3330-3230 OH or NH J.E. Bailey et al.[12]

2940 CH,, v(CH) A.J. Clarke et al.[19],
C. Zhang et al.[9],
A.K. Gupta et al.[26]

2240 v(C=N) M.M. Coleman et al.[4],
J.E. Bailey et al.[12],
A.J. Clarke et al.[19],
C. Zhang et al.[9],
M. Minagawa et al.[4],
P. Bajaj[18]

1730 C=0 A.J. Clarke et al.[19],
P. Bajaj{18]

1610 V(C=0)+v(C=C), =NH M.M. Coleman et al.[4],
C. Zhang et al.[9]

1610-1590 mixed C=N, C=C C. Zhang et al[9]

1575 V(C=C)+d(NH) M.M. Coleman et al[4]

1485 CH C. Zhang et al[9)]

1458 8(CH,) M.M. Coleman et al.[4],
A.K. Gupta et al[ ]

1270-1200 CH P. Bajaj[18]

1250 WCH,), CH, M.M. Coleman et al[4]

1170 WCHy) A.J. Clarke et al[19]

1150 ‘é(iN)""éNg) M.M. Coleman et al.[4]

1250-1150 ci{ or & J.E. Bailey et al[12]

1075 —ON P. Bajaj[18]

840-790 CoCH A.J. Clarke et al[19]

800 CO=N J.E. Bailey et al.[12]

530 P. Bajaj[18]

v :stretching, 8 :bending, 7,: twisting, ¥, : rocking.
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Table 4. Mechanical property of fibers with stretching and stabiliza-

tion
Stress Strain Initial elastic modulus
(Kgfmm’) (%) (Kg/mm’)

P(AN+IT) 5883 9.16 92204
PAZIF 5510 7.56 81609
PYZIF 3563 6.84 55954
PYZIF* 396 6.99 11369
Stabilizated 1511 2.80 41451

P(AN+IT)
Stabilizated 1187 2.20 10025

PAZIF
Stabilizated 1070 2.02 10741

PYZIF

*PYZIF : Fiber synthesized from uncontrol particle size of zeolite.

1,640 cm ™ 'oll4] AIO-, 1,100 cm '] 4] SiO-7]o] =& v}ehfe], Fig.7
o] (a)stAlE ¥edFgich ek sl ARl E AXWA 2,870em ™Y -CH,
o) =7} 2,240cm ‘2] C=N=] =4 vls) AldiAel A& £ 4 2
9dr}. 1,600cm ' B-Zof] C=N3} C=C vlo] =7} =A] AAHg, o]d
wE 2240cm '¢) C=Nzlo)=z7} 7FAasbdA a23s 7218 #els)
odr}[14,15]. o] Fig. 70l (e)aAle} YA she Aojolet. X343}
= QAs R wejstd R JF melstd Fio] FejwA
Qb 3} AFeRe] 3,500 cm '] F-& ZHEZ7}e] o)== 2,900cm ol
A} 3,500cm 2.2 WolA 31, 2,000cm T F-22] o350 Y& F
742 Bolar glth. m, RREAS &xZlel] wE 1,200 cm o 4]
1,500cm ™ Hol=Eo] W& F71E o)1 glrh[16).

AAERS o]fsle] REFAIA] A|grufe]Ee} olefm At
£ 3 PANA 9] 714" 4]l A& Table 4ol e e} [17].
A-gto) 25 3 PANA R 71A1H E4o] P(AN+IT)®} ¥l
slo] 2 7| A EAXE e AT 94 %) ©hAAlS, 83 %2 Al
£, 89 %] AAYEE HiFa glek. e EE Afel A= A
3A17171 Ao EAT v welA 55% A AAEEE Yehie
o], A &elo] EE 63 A= 81-88% AL AT HoF
gt} o) Aol Algelo| B iz} A7E 2GR ok A{st
g A4 Al gulolEole) Fanr) Jolxlnax] AR FA F
7R 1 fibrilste} 489 §-e1Ad (flexibility), BHA Al4=(stress), 17}
7} % (modulus)F el A= F-& FAEE Holx gt ohit Afe
A7} FAYRA B2 A =& Alg(elongation)g ¥o]i1 9)r}.

Summan B} [8]8 o]-&-38te] H-E3HAISIE PANALfroll A3
Al-guo) E9] Ao H-E Golr ] 5} A|LEfo]EL AHE &
A3 AP A3-E Fig. 1000 Jehfole}. Fig. 1004 B ule} 2ho
PANA = 70 °CollA] TEA &atel] uh2 e F41& B F1 glct
PAZIF: 187 °Cs} 317 °CE A0 2 ¥]& TEAR A Ho| a2 B
Z3 9)u}. PAZIFS] 7 -$dlli= 312°Ce} 352 °CollA] A|l2ejo]E9]
E43} 4 Folart ZhsHA vehds o 5 qlck ol dE F
H+&8A 5 PANALR E3hAlelA PANF Al&ejo] EQ] Ffol] mE
Ad FAA R o] 88 4 35S vehlis FHolr} o] o E
A &eto| EE i3 PAN B3 AR AME 5 3185
A sk A2 Alzgch
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