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Abstract

Some of the flags set on the traverse route between Syowa Station and Dome Fuji in the Antarctic, which
were carried back to our group by the staffs of Wintering Party of the 35th Japanese Antarctic Research Ex-
pedition in 1993-95, were examined as specimens exposed in the polar regions. The fibers of original flag
with a circular cross section showed flat and smooth surface, though the fiber of the exposed flags showed a
weave-like shape by the disappearance of the skin parts. Such violent disruption was not observed for the
flags exposed under mild weather in Nishinomiya Japan. The degradation of the flags exposed in the Antarc-
tic was estimated in relation to the depletion of the ozone layer as well as multiplex reflection of sunshine
and a strong wind from the characteristic circumstance of the Antarctic. In addition, the oligomerization on
the surface of the fibers exposed in the Antarctic was observed by scanning electron microscopy. This was
suggested to the recrystallization formed under the influence of intensely ultraviolet irradiation, multiplex re-
flection of sunshine and water.
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Fig. 1. A flag as the ground mark set on the route.

Table 1. Characteristics of the route flags.

Size of flag 21.5cm X 45.5cm
Fiber Nylon 6 100%
Weave Plain weave

Fabric density Warp 49/cm, Weft 35/cm

Size of fiber Warp 89dtex, Weft 83dtex
Thickness 120um
Color Red
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Fig. 2. Route-map from the Syowa Station to Dome Fuji.

Original

Fig. 3. Examples for the change in shape and SEM photographs of the flags exposed on the route between Syowa Station and
Dome Fuji in the Antarctic. (Altitude of Block A:950-1200m, B:1300-1400m, C:1500-1650m, D:2100-2300m,

E:2350-2500m.)



(P, S5, M, BE)

UV ray

W

LA

Fig. 4. Model shows the change in shape of fiber exposed in the Antarctic.
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Fig. 5. Examples for the change in shape and SEM photographs with different altitude for the flags exposed on the route be-
tween Syowa Station and Dome Fuji in the Antarctic. Altitude ; (a) 1095m, (b) 2026m, (c) 2583m, (d) 2964m, (e)

3408m, (f) 3553m, (g) 3665m, (h) 3740m.
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Fig. 6. The O,/C,, and N,/C,, afforded by ESCA measure-
ments with respect to altitude for the flags exposed
in the Antarctic. (------- * Original, @ : 0,,/C,;, O :
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Fig. 8. The load-strain curves of the flags exposed in the Ant-
arctic and Nishinomiya. Original (O:warp, @:weft),
Exposed in the Antarctic (A:warp, A:weft), Ex-
posed for 217d in Nishinomiya ([J:warp, ll:weft) .

Table 2. Change of the degree of crystallization of
the flags exposed in the Antarctic and Nishinomiya.

Exposed place Crystallinity (%)
Original 29.6
Antarctic Altitude : 1748m 52.6
2600m 55.7
3789m 59.8
Nishinomiya Exposed for 217d 453
TRkt CTH 5.
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Fig. 9. DSC curves of the original and the exposed flags
measured to the second heating from 30 to 250C.
(a) Original, (b) Exposed for 217d in Nishinomiya,
(c) Exposed at 3789m of altitude in the Antarctic.

fil b L ¢, BE LRI RILEIE L &
LM ZER L. —f%I, Wi S oEs T
L, SIS X o TRALUS R 0T & Ok
T, #EASALE BN X 2 HEEer LB 2k
DHER SN TV D, REBRIZBWTHEERIC, %
ARG X 0 TSI S, T O S8
PSS L, FRERALT A 2 LI X o TRERALEEDS
WinL7ztEz26N5. 5|2, WETHCEBEL
7otk 453% TH H DR LT, BT 50
~60% LAERLEIIE S RoTwnaE, 2ol
Mo, BB TIE L) BRREDSETLR T WO
TR EZoNS. BIESIZZOFEERL
I2DWT, RAEAHER (DSC) 12 X % #E 5T
THEMIKIRE 2 16 F 2 BlURZE) S, BRI
Lo THIERL7ZERICE 20D TH S LR
L TwaY,

ZZTCHMBEOTET COBERAIIONT
DSC I % B Z 7% o 7245H, Fig. 9 IIRT £ 912,
AR S OV T Ol EE L 72 SR o B L5 & )
HIEENSMHE Y, B Y — 7 SRR >
T ML T, AT eIz, EED
BUCAER L7z <~ =4 ) I =, #iRuio
BRI 22 & TR N T EHETERE L
TWb 2 L3Iz b al_7275, Fig. 9 (a) DJFEAGIZ
Bo5N5 190CHHED Y =271k, 20 X9 Rk
FEETOREI LD THLEEDNDL. 2
DY =273 (b) () IR L7 FMe K OV e i DR &
B TIHREMANY 7 L, EHICHBOBEE
AE TR Y- HESEINEECH Y, BES O

WIS L A FRRIEDE L TnD 2 EAVRIBE N
%.

T/, FEATCEBMBY -2 RN H N
20CHHEDE =27 &, 200CHHED 2 DD -2
WAL NDL., —fRIZF A0 6 DREIEY — 71k
225CHETH A & ENTWBD, FORMHEE)
GRS LI UISHET 270 18T
HY, FA0Y 6 TIEFEIZa Bk E y BRSO
QREEAFEELY, a BEROTH y XY b #
MICRETHDLEESNTWEY, LidoT,
20CHITED ¥ — 713y Bk, 200CHHTED € —
7 aBiERTHLETLHE, BEICL - TH
V= 7 I MERRERNC Y 7 357215 TR, B
R ZITR TV y BRI L SRR Y — 7 0%
bk & L, 512, ZOEILISHIR CBRE L7z
HEONLNVHEETHLZEPHLNE -
7.

C

HADERTLERRE, HRBEED S EqA &
LERGRENZEEZH) SOTHY, Mo
A 5T, ENYORINTIEEICHERET A A4 %
FHZOILD, KRFEHRNOBEILENS. K
WFZECld, Mz B1) % LB T COMMER
MAAIZ & AZLIZHOWT, ElR IS LR R A< PR
Bomhod &, BHER»S F-—250I1CE5
V—k RICBEHZRE NV — MEROEAR (1 O
¥ 6) DRMELRE R OO AL % I ET L
7o, F 7, FERIC, PEETUTER) ICBWTH IR
BTrBI v, B DEET CoOEME * R A
7.

BRI BT A0S IIE, RIS O
B L o T, #EHEDFTHEST O T S
NIy o PNEEL, Mas 7y 7iaEsl X
FEx MKFEOCHZHC L) ICHERIREL T
&, MMOEREEYDHLZOTIE 20w EE L
5Nb. L, L CEBICHHMED LR E
TICRIET, BHL) —EBITOE2I1E<C L9 I
) B HPETTLEEZON, WETT
TR SN2 & TR R 5 2 L2 6 20
ol $77, ERTOBRHEIC X o TikiEERT
1WA ) I =3RS, WET LD iR
I RANRERET IS 2, FH2 6 0L EIGS, K
G EDEENELDZ LI E o THERLAED

_13_



(tpF, 5H,

TWBIEDPREENDLZ EHDH, EHIC
DVTHRHAFTH S,

Bl

B

RKWFFeD—E0E,  E7 A #b 72T — ik L m R oe
[EE K RE LS BT 2 Sk O R EZ LD
B CPEC 16 ~ 18 4R ) KUY, [EtiIZIB 1T 5B
B O IR O] CERK 19 ~
Q04 LCHEmSNE L

K% FERT HI2H720), BRICBIT LR
B OFRAE K OB AT DR E - EWW%L =R
W72 7EE F Lo ETIIRR B 7 5 OS] 3748 H
ZEFT O, F/o, HEIZEOHLHKEAEE L TD
W wr72& F L7z, ENLEHEFZERT O 5 T
BB & 0 R L BT E

Xk

1) Yasuda T. and Yamashina K., Bull. Mukogawa Women'’s
Univ., 18,871 -133 (1970)

2 ) Blais P., Carlsson D.J., and Willes D.M., J. Polym. Sci.,
Part A: Polym. Chem., 10, 1077-1092 (1972)

3 ) Fujiwara Y., Kobayashi S., and Yasuda T., SEN-I GAK-
KAISHI, 30, T434-438 (1974)

4 ) Fujiwara Y. and Kobayashi S.,Koubunshi Ronbunshu,
33,711-716 (1976)

R, L)

5) Yasuda T. and Okuno T., Bull. Mukogawa Women's
Univ., 29, 1-13 (1981)

6 ) Pabiot J. and Verdu J., Polym. Eng. Sci., 21, 32-38
(1981)

7 ) lkeda E., J.Photopolym. Sci. Technol., 8, 109-118
(1995)

8 ) Ajioka M., SEN-I GAKKAISHI, 52, P232-236 (1996)

9) Spoor H. and Zahn H., Z. Anal. Chem., 168, 190-200
(1959)

10) Smith S., J. Polym. Sci., Part A: Polym. Chem., 30,
459-478 (1958)

11) Fujiwara Y. and Zeronian S.H., J. Appl. Poly. Sci., 23,
3601-3619 (1979)

12) /ANEZSET, AliskT, SHEM, BHKTRY
REFBEATE B ZERHICE, 2, 15-18 (1992)

13) HASZEE, lAEW, ST, HARES S,
47, 679-684 (1996)

14) RFFER, BEHOW, WV LFRERE
A4, 9, 37-54 (2003)

15) Fujiwara Y. and Zeronian S.H., J. Appl. Poly. Sci., 27,
2773-2782 (1982)

16) Weeding T.L. Veeman W.S., Angad Gaur H. Huysmans
W.G.B., Macromolecules, 21, 2028-2032 (1988)

17) Van der Hart D.L., Asano A., and Gilman J.W., Macro-
molecules, 34, 3819-3822 (2001)

AL ZE

_14_



