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When considering the chemical state analysis of materials
consisting of elements that absorb soft X-rays, it is
necessary to consider the electrical properties and physical
states of the materials. Furthermore, when performing
non-destructive analysis, the charge-up effect and the
condition of outside pressure must also be taken into
account. In this paper, I explain that the chemical state
analysis of the materials can be performed “as prepared”
by the X-ray absorption fine structure method using the
He-path system.
the sulfur K-edge NEXAFS spectra for the vulcanized

squalene and L-cysteine aqueous solution as examples.

I also touch on the interpretation of
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Figure 1.

Photographic view of He-path sys-
tem at the end station of BL-3 in HiSOR, Hi-

roshima University.
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Figure 2. Photographic view of He-path sys-
tem at the end station of BLON1 in AichiSR.
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Figure 3.

Photographic view of sample holder
and bubble wraps for liquid sample. These bub-
ble wraps are fixed with double-sided tape on
the holder.



J\K it

#) L, MET 2 2 ETRIBIET 0, 2%, Bv
EH Z 0 TR A —KR > 77 v 7, 2L T
) AREHIE R TML, IR 3 L OHERE % FERNIC
HHTE 2“4 IcE Tl EI¥TER, LaL,
O THERVWERKYEEZ AT 2R ThRIEL T v —
Ty 7RI K D, XE e — 7 T 2 R
LD THoT,

R = A 20 2 7 0121F, MR 2 oilk 2 18
THERENH S, T LI, T THICHEET S
2 EAGATOLICHRE DT (Sg) AN - Z4UE3 2 2 &
TR TES WAL 6T 5. RAITLP 7S
I VAL EE, ZoMkEic 2 EEGEELO
IV IL ELMENT S, L LERDS, Fi
5 IR LTS Z eHET 2 7 d1zix, AT
VIR D CIREE R BEITIC bR ELEE TS, 2D
728, BEERCAEL D LTI, BUGL 2w
I 2 2GRS RO R EIN 2 I D W T ORI RICA
fEPIVBEL 2 2 EPRGIHIRTE S,

2D, FHE, P oS ER, DO H
JET “YRIRRE” TH D, I 5 ITBRKIGE%E EHT 2 7-
DI AEL e AR FE DL oW %2 6 4 2 iRALAKES
MZEBLIEZ A, “2 27 7L~ :Squalene (C30Hsp)
WY o E, Iz 20T LTHIAT S C
EREMLUEY, bk, 27710y (S5mL) @
HEICNLE % oM RzHEL, 2006 2EA
L72DHIZ 120 °C 225 160 °C D it EEHiPH O T =
TMEL 23S, MBS~/ %F v 7 A8 —5T
B9 5 2 LTI L 7o, MBS ITIREET 203, #
10 437> & FURE R D N BARE ] TRt D 1 05E I 2> & £ %
ICE AR D, RGNS EEZ RO S 2 L PEIEX
nr.

Figure 4 12, (a) MMEEDIEIORET- L (b) alkLF L
FITHLY T 2B e VINICEB 2 EA L 2B 1%
AT A, Fig. 3 EDEWLIZOWTNTE L, Kitko
ROVAEWGERELZ 2 VINICHEA T 2881, ks ) v
PEAMAT UL X 0D, KO @ IR O 54
X, RPTATTAAT LA AAV FRDERy ¥ %
i, ZoBE, MEFRISERREZ 2 VRICHEAT
I, WRe V=D %I B LI L, F
L, HoL@EHe VIZFRIC DD TH S, ZDilkFi
TlE, RO T—E DRG0 U 7230k %
MEAGE L SHD AL, FBROKISTEHHL 2D BICE
BHIG I (4 °C FREE) CE Lk, Z2hsilkhico
WU, v 7u b a vEERER T D NEXAFS ]
EEMO Y H F ChEENCTERIRMRE L, Rtk
FOBDHEE 7o\ K 9 ITRLE L 7. 7272 L Fig. 4(a) I

(a)

i -

Liquid sample

Precipitation of Sg

Figure 4. Photographic views of the vulcan-
ized sample after heating (a) and the vulcanized
sample injected into the liquid cell attached to
the sample holder (b).
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Figure 5. Transmission curve of He gas under
1 atm (760 Torr) with path length of 200 mm,
water with path length of 10 um and polyethy-
lene film with path length of 12 um. The energy
region surrounded by the broken line shows the
measurement region of sulfur K-edge NEXAFS.
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Figure 6. Reaction time dependence of sul-
fur K-edge NEXAFS spectra for the vulcan-
ized squalene at 140 °C.
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Figure 7.
fur K-edge NEXAFS spectra for the L-cysteine

Irradiation time dependence of sul-

aqueous solution.
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Figure 9. Irradiation time dependence of sul-

fur K-edge NEXAFS spectra for the L-cysteine
aqueous solution without normalization by the
edge-jump.
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