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ABSTRACT: Multifunctional composite fibers which have an excellent adsorption capacity
were manufactured with PP resin as a matrix and new inorganic fillers. The effects of inor-
ganic filler on mechanical properties of composite fibers and interfacial phenomena were ob-
served and the adsorption capacity of ammonium ion to composite fibers was also investicat-
ed. The inorganic fillers were uniformly distributed in composite fibers. The increase of filler
contents results in the decrease of mechanical strength but the adsorption capacity was in-
creased due to the effects of porosity of fillers and specific surface area. The regeneration rate
of composite fiber was measured and the adsorption capacity was not decreased even after
ten cycles of adsorption/desorption, which means the composite fiber is suitable for adsorbent.
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Table 1. Composition of Inorganic Fillers

e P i
oor?v;p::) (Wt%) composition (wt%)

Si0, 61.08% Si0, 5726% fixedcarbon 78.1%
ALO; 1758% ALO; 1599% volatile material 9.2%
Ca0 485%. Ca0 551%  ash content 5.3%
Fe,0; 397% Fe0; 4.90% moisture content 3.4%
NaQ,0 380% KO0 364% others 4.0%
others 872% others 12.7%
% Source : Department of Geology, Pusan Nat. Univ. ® Southern Forest
Institute.

& 2Ae Al F7] A4 Barley-stone, Bam-
boo-charcoal ¥ Pozzolan& FujellA A4t A&
EUg o] 8l s AE-s. FREA
AR A2 Junseirlel §F NHCCIE ARR-31
om 2 g9 Ak §F AlokE AASA @1 1
2 AMg-st o

3t Hjzx. B7) 249 PPE 43 vl&z £8s)
i PPl 771 34 & 3§ 717 fi8i &
A A AR )& AMR-Bi FPE Az

SpiMRel M= PPE 234 28RN =32
3 AR £ AR w¥os wigsly
ARHAG 0 2@ e olg3ld P
AHE Axs] 98 Fig. 138 22 AxFHd o
g 27 03mm, L/D H|7} 3¢ =&& AlR-3lo
YA EE 250 T2 AR fASY BHERE
10m/ming 3l PP 2AE 7|Eoz2 $349
F& 4zt 5, 10, 15wt% 2 WA A BJHRE
A =&

B4 % AxEEQl B 7o) ARE ¥ 2349
TZ#91& Perkin Elmer Co. FT-IR model 2000
spectrometer& ©]£-3] KBrd A|89 wj{uj&E 200
o 19 vj&2 ERSIY GRS A2 F 93Es
4000~400cm™'o|4] 32 scan3}il resolution®
4cm'2 slo] EAsIgon], £ Malvern instru-
ments M7 89§ Alg-3o =4 & g

8 AR UFHFEE model 4201 instron
& o]g3la] ASTM D7909 ule} ZAsjgon B
Pdfrol AT 2179 AJEE Erd B o
ion sputtertio]lA ion current 5 mAZ gold coat-
ing® ¥ JEOLA}®] JSM-840A model FAFAAE

Polymer(Korea) Vol 23, No. 6, November 1999



d
N
i
ofj
2
e
o
o
o
lo

MIXING PP + INORGANIC
FILLERS
[
PELLETIZING
[
MELTING MELT RESERVIOR
[
SPINNING SPINNER
I
EXTENSION ROLLER
I
TAKE-UP DRAW[NQ MOTOR
I .
MONOFILAMENT

Figure 1. Schematic diagram of fiber spinning.
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Table 2. Result of Particle Size and Specific Sur-
face Areas of Inorganic Fillers

\%ﬁst particle size  specific surface
material (4am) area (m%/g)
Barley-stone - 1.06 1.77
Bamboo-charcoal 2.89 3.09
Pozzolan 2.49 1.08
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Figure 2. FT-IR spectra of inorganic fillers. (a) Bar-
ley-stone, (b) Pozzolan, and (c) Charcoal.
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Figure 8. Relationship between the tensile strengths
of composite fiber adsorbents as a function of filler
contents. )
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Figure 4. Relationship between the moduli of com-

posite fiber adsorbents as a function of filler contents.
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Figure 5. Relationship between the elongations at
break of composite fiber adsorbents as a function of
filler contents.
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(e) Cross-section of PP-Charcoal
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Figure 6. SEM of polypropylene and composite fiber
adsorbents containing a 10 wt% filler each.
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Figure 7. Adsorption capacity of NH,* by fillers as a
function of adsorption time.
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Figure 8. Adsorption capacity of NH,* by composite
fiber adsorbents as a function of adsorption time(filler
content : 5 wt%).
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Figure 9. Adsorption capacity of NH,* by composite
fiber adsorbents as a function of adsorption time(filler
content : 10 wt%). ‘
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Figure 10. Adsorption capacity of NH,* by compos-
ite fiber adsorbents as a function of adsorption time
(filler content : 15 wt%).
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Figure 11. Adsorption capacity of NH," as a function

of adsorption cycle(filler content : 10 wt%).
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