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Abstract
Specimens exposed in the polar regions were general fibers (nylon 6, polyester, acryl, cotton, wool and
silk) as clothing materials set on Syowa Station in the Antarctic from 2005 to 2006, which were carried back
to our group by the staffs of Wintering Party of the 46" and 47" Japanese Antarctic Research Expedition. On
the surface of fibers exposed in the Antarctic were observed the disappearance of the skin parts and the oligo-
merization. It was confirmed that more crystallization appeared on the exposed natural fibers than the syn-

thetic ones from observation by scanning electron microscopy. Such recrystallization was estimated to be

caused by rather the influence of water and low temperature than intense ultraviolet irradiation. The experi-
ment under the cold-setting conditions suggested that water at low temperature enhanced crystallization on

surface of fibers.

&

[

AR, BREEREICE T 2 MlA L LT, B4
R D TR O W T ORFZER, D)
FLRGTIC & B ERERLWIEDZAL % & OWEAH L
LATHDbN TV B, Bl Hbo X 5 28
T CORERS IR E A bR, Feald, D

A & 0 BT RAR I BT B ik L WEBREE T TRk
MEZM B ILOZALICHBR 2 55 H AR A5 s @
HRHARB OO L &, B, S F— 24
SUICEL NV — b EICBE SN2V — ME# O
fi(FA40y)ORAIEOEILZEBILEL, 512
PEEHLEE) BT O RBICEZEEZIT R -
T, 8% LERET CORBIER WEOZELE

_17_



(P, BPH, M, BE)

HUMC R 2 AT & 727, 2%, Mk
2B Ak LIbIL, VRIS O 28
Lo, HTFHKEOIFEG O 5 TSI S
N 7w rysEEL, 7)W= FNIZXZmals
LEoTr Iy 7EaAEI &8 r N, KE LM%
LI ITHFICEELMYOIZIREZ TR L, ##%
HEDOHLEEE TR L TERDB A TW 2\,
ALIEREDS A B, b 72 Wi D P = 1 TIESE S
72 RS HRE O LR F CIEIEINC B IL DS EAT T
LIWREL IR L2 2L NI L7 X, FEM
THRFE S N7MHEERTE 12134 ) O~ — DLE A
ATE, WHEL) BVEIERSICmZ, &
W25 DEERG, KixEORENIKEHES L
RSP E L TWAZ LR R L TE L.
ZIT, INoDFAu rilidEI BT A 5ekE
BAEEE 2, AW TR S AREAE A (i,
¥W,OEE TV, KRYIAFI, FAOY)
B ORI TR 21T\, & AEdiED
FEHEBE T ORNE L2 BI% 35—, M
B BEREAME L EREER L, Misics

VT % MRAEM R O TEREIZEALI SR % BT § SIS

DWTRRES L 72,

St B
= - =

Rl £~

e s =l A

NI

XRERT7 5

1. BitBRFE AR

55 46, 47 R H A F A MU B R AR B (4% 4
2004~06, 2005~07) DI L0, 200543 H
~20064FE 1 H F CHIAE R4 > 7V B TR)
WCRHE SN TV EEBINEH T4 A -2
TNVFA=FT T FOFMEIL, HEL)HES
1.8m i ¥ 12 & AR A 50K 2 3% i L (Fig. 1), 62 ~
305 HHE/REFE 21T o172,

WBEE L 7SR o BN, Table 1 1278 L7z,
2. BASIRIEER

WRIEH TOMMILREICHEZ RITTERE L
T, FIRREIE, BIRRREZ ST o N
b, £ T, Table 2 IZ/R L7BRBESM 2 3E L
TEF ST RESEEICBI AR OEL %
TaET L 7=,

3. BIERZE

FRABORMILREOBIZIZIL, EARIETHHY
$i (H 37, SEM model S-310) % i 7z, X, EIA
GIAT O GE AL SR G 73T 2618 (5, ESCA-
850) & M\, R4+ X U 13 Mg-K a #(8kV,
30mA), FEEEEIL 0.05eV/s |12 TIT R o 72,

Fig. 1. The fibers set on Syowa Station area in the Antarctic.

Table 1. Characteristics of the fibers.

. Thickness Size of fiber (dtex) Fabric density (/cm)
Fiber Weave

(um) Warp Weft Warp Weft
Nylon 6 100% Plain 125 62 92 59 41
Acryl 100% Plain 261 92 92 33 29
Polyester 100% Plain 100 62 93 31 37
Cotton 100% Plain 280 197 164 35 27
Wool 100% Plain 262 111 87 29 26
Silk 100% Plain 120 26 26 50 38
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Table 2. The experimental conditions for cool-setting.

Temperature (C) RH (%) Installation location
@® 25 100 under water in the black box
@ 6 43 cool and dark place
® —24~-29 46 freezer
@ 0 44 ice machinery
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Fig. 2. SEM photographs of the original samples and the fibers after exposure in Antarctic.
(a) Nylon 6, (b) Acryl, (¢) Polyester, (d) Cotton, (e) Wool, (f) Silk
(A) cotton, (B) wool and (C) silk are the expanded photos of each fibers exposed for 121d by the dotted square.
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Fig. 3. The Cis and Ois spectra by ESCA measurements of (a) cotton and (b) polyester fibers exposed in the Antarctic.
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Fig. 4. The Cis, O1s and Nis spectra by ESCA measurements of (a) wool and (b) acryl fibers exposed in the Antarctic.
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Fig. 5. The O1/Cis and Nis/Cis afforded by ESCA measurements of the fibers exposed in the Antarctic.
(O : Acryl, @ : Nylon 6, & : Wool, A : Silk, [] : Polyester, ll : Cotton)
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Fig. 6. SEM photographs of the original samples and (a) nylon 6, (b) acryl, (c) polyester, (d) cotton, (e) wool, (f) silk
covering samples with wrap leaved under water in the black box.
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Fig. 7. SEM photographs of the original samples and the fibers after experimental for 121d in (A) the cool and dark box and

(B) the Freezer. (I : the samples non-covered, II : covered with the polyethylene (PE) film)
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Fig. 8. SEM photographs of the original samples and the fibers after experimental with ice machinery.
(I : the samples non-covered, II : covered with the polyethylene (PE) film)
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