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Chemical state analysis of trace elements in polyester synthetic fibers
using synchrotron radiation x-ray fluorescence spectrometry and
XANES technique (1)
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(English) Polyester synthetic fibers are processed as important evidences in forensic
science. It is known that concentrations of polymerization catalysts of Sb in polyester
fibers are ppm to tens of ppm levels. Because of detection of Sb and decision of the
chemical states, XRF and XANES analysis were carried out. As a result, Sb could be
nondestructively detected from polyester fibers by XRF analysis. However, since the

concentrations of Sb in polyester fibers were weak, the chemical states couldn't be
decided by XANES analysis.

2. ExELEW

W, BAEZ BRI ED X ) il - FA - O RFEOEEILIREHE - b L, LA
FRHGZHA ST B ZE S TICRET 2FHRED LKL TWD, O, LABK DO TITALIREL
BHTFE LT 0 ATIRAICHEE A L < I3 O G RKITHAITA S L2 D 3 2 10MIE0EH S0 IR 2 STRIE
T DO OEFRFEMGENC 72 5 2 & 038 5, JHFHHNZ W TREHUW I 2 i >0 R BLAI I
L1280, RHEEEO R THEENIIEFICRE L, TOEEMRIV-Z ) EE > T D, HIEE O
ETIXZOMEEZH LT D700 Tidde <, BEFM RO Givd, EEFRN &1, BIGICERE S
NT-aBF & PGB D B ERE L 72 RIFED & D TH D & BN S AR LT B ST
HZETHD,

RY T 2T VLA EO P Tl BEH SN TE Y, Bl E R b EERREO 1 >TH D, Ln
L. 7ek, MAKE TIThil TV 2 BMEERA, B, BAM FT-IR, SEM-EDS 72 ¥ @ 55Tl
R Y T AT VARHEOFRBNTEE L, P CHrm SR8 72 < | BEFR Y Y6 TR BRI A2 kLA
BHIUZ WESL A EOE A OMHE IR N REETH 5,
AWFEIE, B EO R T HEEMAE N & < EEMEO EWAR U = 2 7 VRMEZ U et X# ot &
XANES 227 MVHIEZET L, (ERITHhN TV D oriE L A b Y TEAMEOEWFIEL LT
BRTDHZEHEMNE L,




3. EBRAE GRB, EBRFIE, T HFEOFR)

EBREAF

XD T )L F—IShOKB IS Z ZE L, 32keVE L7z, E—LH A X3 A Y v FTHIEL., B
amm, fiE2mme L=, LLF D X 9 2 EBBlE CTir - 7=,

N [iCI‘Oscgpe
SSD CCD camera

Lead collimator —— Slit

Lead | I.C 1.C

ead beam

stopper D \ DI]
XY

Sample
stage

1. EEBRELE O

SAGA SR

monochromator

ot

RV =F L AR EL : ERM-EC681K
WHERARY =27 11w | : Sh, Ge
ACBHRMHME : 774 ., BIX L, XL
PET &R MUK B, IBA

4. EBRERLEE

ARFEDN TN 7 a ha Uit v 2 — 2B T 20D TOERTH > 7= T, RN 2R
Y =F L FERERE ERM-EC681K % ll7E L7, ERM-EC681K (347 5mm JED X 7' L v MIRT, {RiE
fEI% As 29.1 ppm. Br 770ppm. Cd 137ppm. Cr 100 ppm. Hg 23.7 ppm. Pb 98 ppm. Sb 99 ppm T& %,
2|2 ERM-ECB81K DH: e X #p AT RV &R,

2500
Excited x-ray
Zn
2000 Br
215001 R
wn S+H
C
8 Pb Cd
£1000 1
Hg
500
L W g VI
0 5 10 15 20 25 30 35
Energy(keV)

2. RYTF L AEUEGE ERM-EC681K Dzt X AT kL

99 ppm @ Sb ZARRICHIH T 5 Z &N T& 7z, £, Crind Sh £ TOHRIA T RV F —FEIE DT
FEWEL, BBLEZOREZMHERTDHZ ENTE T,

Sh MR ATRE CTH D Z L 2B BT LT 9 2 T fHEHAR Y =27 v~y b KBHHEE, PET
R MV DO XRF JIEZEITo7T2, HEARY =257 1Ly & L TEAMEEIZ Ge, Sb 2 H L T
WHHDOEHAW, Sh XLy D Sh ZHERRT 5 Z LN TE T2, SRIROLEHFHE IR L7 PP
T AV ANICTEE U CHIE Lz, KEVHEHET 24 F2vD Sh DIENIT Ge 23 S iz, 4B
MEE I Z L, TAEANBIE, ShDIENICTi N Sz, 774 MIERMEDNRD G5 &3AIC
HHESND7Z0, Ge FOEAMBENRHANLNTWD Z R sni, AL I 21, 71
Z TR DOHIRZMET 720, LT ¥ VEERRINESN S, AECKY, EAHEECIE Sh 2% H
WVEEHE LT i b T % VBB SN TND Z EEH LN TE 72, PET A MLV ORIEIZIE.
WL BHERWZ, AT Sh REAMEES, IEHIZIE Ge REAMBENHWOENS Z &R




NTWns, LrL, BENELS Sh a2 Z LI TE o7,
Sb A H S 72 FREHZ DUV T XANES HIE 2R A T=2, IBENH o Tl AERERIIEON
IR T,

5. SHOPE

Sh K Mz JEE TR TE 5 2 Lid, NU AT NHEEZ O T2 ECROTHFHATHL Z &N
Dinole, 7el2, RV AT NVEGITT 5 BT, FENRBIEELZ ppm LVICT H0ER D
%, MO a ) A —X—%TJ3 5 Z & TSPring8 ® 7 N —713HIRE A EiIF b, Fiz-,
THRF—Z Ko THERAAORENR & 523, it T 2R HEZ AT 5 &V ) B TAaGHEL A
HThHA A5, BEM LEOTREZ LIV,

BT T, AR LY bu=J 2RO 8RY) BirgH BT, BECE o e T
FONMTEECTH D, XBRYTZ-oTWDHNEE~Z7 B WEB I AT TE=X—T&5 Lo, il
HINCHEMNEZ MR LR OHENRTEH LI Lz,

6. &R
Brlz7a L,

7. BT Bk ARSI 5 v E TOREHARE)
Briz7a L,

8. ¥F—U—F (G : REROERFIELFETLHEL2~3)

AU T ZAT UVHEHE, 326 X BT, XANES HIE

9. WEREABIZOWVWT (0 X2 I LR REOABIZONTDEQD S bt LAVWEEZHELTF
X\, FL R (EFM) BREMEE L X —~OWE, EIEAREARA~O BRI AT AL TFE N
(2012 4EBE R HEFREIT 2014 4EERDHIR & 220 £4,)

@ BHFERRRLABO R (RHIFFH] : 201548 3 A)




