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Abstract: In this work, the thermal, antibiotic properties and far-infrared emissivity of fluorinated illite embedded
polypropylene non-woven fibers (f-illite/PP fibers) were investigated in the presence of 0, 1, 3, 5 and 7 wt% illite pow-
ders. The thermal properties of f-illite/PP fibers were studied by thermogravimetric analysis (TGA). Their antibiotic prop-
erties were examined by Staphylococcus aureus and Klebsiella pneumoniae test. Their far-infrared emissivity was also
investigated by Fourier transform infrared spectroscopy. From the experimental results, thermal, antibiotic properties and
far-infrared emissivity of f-illite/PP fibers were improved by increasing fluorinated illite contents and the property values
of 5 wt% f-illite/PP fibers were increased remarkably by about 10.3, 41.2 and 9.8% respectively in comparison with PP
non-woven fibers having no fluorinated illite additive. This result was interpreted as the development of interfacial adhe-
sion force between the polymer chains due to the fluorination of illite power.

Keywords: illite, polypropylene, fluorination, far-infrared emissivity, antibiotic property.

M B AEFZE F A2 7FE Bol AREHA e FloEs BRY

2] E (montmorillonite, MMT)7} AtE® MMTe= 2+ &¢]

Ha 183 1B} B g0l tish #alo] A u} Zol7k ¢F 218 nm, A7} ¢F 1 nm, 7} 57F A7} 1 nm<]
2} Jd 24S SRR Egate] A EAEe] ok AZF FZ5 7KL Y} 3 FES2] F31](aspect ratio)
S B8s FATIE AE Eds] A vk 53 7} 200-2000 HE2 vl AX Tk FHA ol Blsf vl 5
A HEFELS iAol SHAR o] &3S v, 53 T BAAE ZErh0 gk A 2to] Eillite, K,H;0)
E Aot I, & A, 71IAIA A= S oheds i (AL,Mg,Fe)y(Si,Al),0,o((OH),,H,0))= o]} 7+& HA HES
B2 24 A FPAIe AR dHA Aok oy g Lo, A IS SFrlHEANe] FHRECE P,

3 3] A7} o 1nme) 34 F2E 7P ek 53] &
"To whom correspondence should be addressed. ZolEs MMTEY wi g3l o 5 H_-g].:q, MMTel| B3]
E-mail: youngslee@cnu.ac.kr 34| gro] Z7] wjiFel aiExtel ERAIE Al theFst

86



FelzEgd RAT 450 9, Pt

]
'3
e
2
o

71574L 7371 diol MMTES 218
E]_'II‘IZ
A H

oy

e, A7fel defolE HERE2 At

AL 7R3 ek w5l
Arye) AERES] BAY BHS Slst] YERES
Hom MANA Arzel A5 e
e}, E o)gf e WERE-IEA B R
S90S Ao, HESE A B
A7, 7172 54 5 DA 24 9
e AZA AR G 5L 08 F

HEEQl 2iA BA BT dF Gl ATR

i il
b
oL o

SHAlo] &3k AFE BaE Bt Qloh
B AToM s Se) g (PP) FH Lo =
HES-S o] 85le] I HEZESQ

AR, AR -2 21 )
PolES 258 AAdste] PP PHE Aol I, F % 9

A WAL 540l TR B3} UefolE A

st sk

Al
=

ot

A & TR, 2 Aol FAE Az AMEE FH=
A (PP)S AAAESHLG Chem. Co., Ltd.)2] SEETEC
H7810(MFI=6.0 g/min)= ARS8, HA HEZE 7164
A7 ZA Lol E(lllite, FHETUBIIENYS ARS3ITE
Zio|Ee} PPo] AW 3stES F7HAA A i ddS
SFA7)7] Eke] B42(99.8%, Messer Grieheim GmbH)ZS
o] g&-3te] detol|ES] FrvfA-S AABI

L2O|E EL48t EHNE. AHE) W2 220
A Lol ES YARE ¥ & w7 ol A7 AL,

A 29711 Pgsket & kg WS
AN A A3kt Bast g2 g, 1 bar®] 2xi0lA
EBAa7IAE ARESle] 108 Ft Faigley
Yzlo|E/E2| =2 FHZE ME. v 3 28} A
2 UEo|ES PPl ZAA717] Slsted PPE] F0] 2000 g
TN dEtelE] el 1, 3, 5, Twi%7} HEE EFE
& AlxdlL, dEfol BVt S18] 419 RS ol5uE]
WEIDE IMZE ol 8- EFsto]
Ueto|EPPETA HlE A=}, 2730] 0.3 mm = PA
T STUNR o]Fo1A %l =ZelA 30 m/min HAKES] X
708 FAEE A2 Table 10 53 22| WA}
27w B 7P AEE HERIEE PIXE] 2 E48) 1

(twin-screw extruder,

A B0 HA Bt dgtole Hrle 3 87
Table 1. Processing Conditions of Spinning Process
Sample Additive Content(%)  Spinnability
PP - - O
Ril%-PP Raw illite 1 X
Ri3%-PP Raw illite 3 x
Ri5%-PP Raw illite 5 X
Ri7%-PP Raw illite 7 x
Fil%-PP Fluorinated illite 1 O
Fi3%-PP Fluorinated illite 3 O
Fi5%-PP Fluorinated illite 5 O
Fi7%-PP Fluorinated illite 7 x
SRR
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X-A 33A #5339 (X-ray photoelectron spectroscopy(XPS),
Multi Lab 2000 spectrometer(Thermo Electron Co., England))
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(Fourier transform infrared spectroscopy, FTIR), MIDAC
Corp., USA)S AR5 TE 2 Al WH-S KFIA(Korea Far
Industry Association)-FI-1005¢1 53} 5~20 um 3Pgolx] &
AlSFaTt.
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Figure 1. XPS survey spectra of raw and fluorinated illite.
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Figure 2. SEM image and particle size distribution: (a) raw illite; (b) fluorinated illite.
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Figure 4. Fiber diameter distribution of the PP and Fi5%-PP.
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Figure 3. SEM images of samples: (a) PP; (b) Fil%-PP; (c) Fi3%-PP; (d) Fi5%-PP.
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Figure 5. SEM images and EDS mapping of Si and Al: (a) PP; (b)
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Figure 6. TGA curves of PP nonwoven and fluorinated illite/PP
nonwovens.
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Table 2. Thermal Parameters of PP and Fluorinated Illite/PP Nonwovens

Sample IDT(°C) Thax(°O) A K IPDT(°C)
PP 238.5 366.0 0.74 1.00 356.8
Fi1%-PP 250.0 374.5 0.75 1.00 362.3
Fi3%-PP 254.5 380.5 0.75 1.01 372.5
Fi5%-PP 259.5 385.0 0.77 1.04 393.5

Table 3. Antimicrobial Properties of Nonwoven against
Staphylococcus Aureus and Klebsiella Pneumonia

Reduction rate of bacteria (%)

Sample
Staphylococcus aureus Klebsiella pneumoniae
PP 62.5+2.7 9.4+0.8
Fil%-PP 86.6£1.8 15.6+1.5
Fi3%-PP 95.3+1.2 38.8+2.3
Fi5%-PP 97.6+0.8 56.7+1.1

7)ol WE PP HAES) Gt 5 Do) Slske] ASTM
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Figure 9. Emissivity of the specimen samples.
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samples.

Table 4. Emissivity and Emission Power of Samples

Sample 0Emissivity Emisgion povx;er
(%, 5~20 pm) (W/m*-um, 37°C)
PP 87.9 3.44x10?
Ril1%-PP 90.6 3.67x10
Ri3%-PP 92.1 3.79x10?
Ri5%-PP 96.5 3.98%10
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