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AL iR A2 7= Sn B AT AhOME Fe DMBOHTIEDRHS] LBL, 6 EIZL VRSN
%o Sn BAH N T AHOWE: Fe LR DM HTIIEERRETH D, ZOMEE IR T H72DIZ, Sn* & Fe™ D
RGBS Z B E RN BN T AERNIR L, WS X D Fe A A2 (Fe®/) T Sn A A2 (Sn?/t) DR
RO & S EIMTIC L DA A VIREER L ZHAADE D Z LT, Mk - 722 Sn GF H 7 A D Fe flhiksy
WramEm L, EBEOMEBOITICEA CEARELZ2FETHI L ERLT,

B 1E TR T, BRx R0 TR SN T AOMEEBIZBWT, T 7 AFITEEBITHFIET 5 Fe A
2 ORI ME TN ER SN TN D Z & R D L 4R, BEfFD Fe M HTIEICAR D BUIR L 3EIZ W T
B LTz, 20 LT, B TEOMAETEDN LT EBE I £ 5 Fe® ¥ RO Sn®V " OBIRA /0Bl & 43 6/ Hric
KA AVREERENOKD, B - @{H7e Sn EHH T AP O Fe MO HANT 2T 5 Z L OBRER
L. TNEAFEORME Lz,

22 pEFEBRIC L D Sn? L Fe¥ OBRLIR TG & Sn?7Y . Fe/* OB OFA] Tk, 080k
EIZL Y, HCL KSR HFIZIIT D Sn* & Fe* O ki 8@ % Fe® ICHER U CRNTT 5 & 1T, AR O
HE LTENEN n~dodecane [nDD] KX bis(2-ethylhexyl) hydrogen phosphate [D2EHPA] % F\ 7=V Hh
HFRBR A FhE L, Sn2/Y RO Fe®* O 28 2 T L7z, T ORER. HCl BE DKL Sn? & Fe¥ O LiE T
BOSZHEI L, Sn2/ " N Fe OFMFH~DIMH 2T B 720, Fe? DB E KFICEE TE 52 LA LM
L7, F7-. EBEOH 5 ARV % 469 5 HCL+NaF KIEHE B O HC1+NaF+H:B0, 7K VTR L2 %19~ 2 fh 3R
By 3Ehi L, F 2% Sn'" & D2EHPA & O$EIEM A LET 5720, S OMHERIED TR /b Z &2 AH L2,
PLED#ER S, DD & D2EHPA % F W7o IR L, Fe*' & Fe¥ MBI O 78 63 ifEA 4 Th 5 Sn*
DOKREN S DOREIZHEATEX 2852 H L TWD L iEsmfHiT 7=,

95 3 B TR XAFS I X AR T Sn* & Fe® OB LR ICUGIEE & Sn A A > OAliEL & BLATIRAE D FH A
TIX, Fe RUSn A F o 233675 L 7= HCL KRG, HC1+NaF 7K¥siK ., HC1+NaF+H;BOs KIEIKIZ I3 1T 5 Sn A F o D
43 XAFS JHIE %2 5 L, & pH 58 Tl Sn? 2830/ sn™icigfb sn s b 0D, pH & 2 L RIC@E®H 5 Z &1
XV, Sn* OMBE L ERHTE D Z EEZHLMT LIz, £z, XAFS JIEIC L VS N7k O Sn* /" O @il
GRS (RSF) &, S KO Sn* O by, 7 v k¥, KFSEERZ RE L 7= FEFF SHRRE R & ot & K
W FRHAFT DR T, Sn¥ & ST s 7 v bEE R E R L TV D 2 LR ST, BEIKOZEEE
BUZHAS < &SP RV Sn* 1T BT DI bLER 7 v ALEsRIZE A 3 B SR K O 6 Blfrgkik CTh 5 &5
BB END, Sn* 7 ALMSEIROEE Y, F 3577 F TOD D2EHPA 12 X% Sn* DR TOHERTH S &
FEERAT I T2,

HAE THERRICL D Sn A v Otk & BALREEDSENT ] Tid. KR & AR TICBIT 5 Sn? 7 gk D E
TAIREE, (LFFRREROEN O DORENEICOWT, B REFE A TRl L 72, Bl TEBRIICHE S A7z XAFS
AR MV e BRBEAAEBICHE S EHE Lz XAFS A2 ML E Z T 5 Z LIk v, HCl e ONNaF 2 & ek
RIEAR T Sn A A D7 ALSEARN IR & U CIHET D720, Fe? S O 21332 Sn A4 4 D
FREIZIE, BB IC KA F D~ AF U I MEETHDZ EEHLMNI L,

%58 [RIEMHIEIC L D Sn &H AT Ao Fe OB /HTED FREEAMEDORFE] T, AIFEE TITB%
LT &7 Fe Mt 0N 7 A~ % %2 71l L7z, Fe OMMEMAFEFES N TWDHH Z A & Sn Offfi
BSBEM D H T A %R LT, EEME R OV ESATIC L0 FeIBREZRT L2 2 A, BoNIEIEH
Bk R BRAHEOFFANICINE D .+ oiiEER GO D Z & 2GR LT,

H6E [FEam) Tk, FELREL TARRXOmE RN, o, AMFROLSHOREL LDz,

i3« FRSCEEBIL, FI3L 2000 7 & 95832 300 354 1T ORI 572, b L <ITTEL 800 5% 1 FRE LT 7230,
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The valence analysis of the trace amounts of Fe ions in Sn—containing glasses is an important issue
in glass manufacturing. To enable this analysis, a rapid and simple analytical method was developed
This method consists of valence separation of Fe ions by solvent extraction and determination by
spectroscopic measurement while preventing redox reactions between Sn® and Fe* during glass
decomposition.

In Chapter 1, the importance of the valence analysis of Fe in glasses and the issues of current
analytical methods and previous studies were summarized. The objectives and goals of the thesis were
presented

In Chapter 2, the redox reactions of Fe® with existence of Sn* were investigated by UV-vis
spectrometry in HCl system, and extraction behavior of Fe®, Fe®', Sn® and Sn' by bis(2-ethylhexyl)
hydrogen phosphate (D2EHPA) in m—dodecane (/~DD) were investigated in HC1, HCl + NaF, and HC1 + NaF
+ H3BO3; systems to simulate in the actual glass decomposed solution. The results showed that the
redox reactions between Sn®" and Fe®" were suppressed at lower HCl concentrations. The extractability
of Sn' was varied depending on the solution systems, but Sn?' and Fe®" were extracted into the organic

/3 valence

phase, while Fe?" remained in the aqueous phase, indicating the applicability of Fe
analysis by solvent extraction.

In Chapter 3, the redox reactions between Sn?' and Fe®' ions and the valence and coordination states
of Sn ions were investigated by XAFS measurement. The results showed that the redox reactions between
Sn* and Fe* were suppressed at pH > 2 in F containing systems as well as the HCl system. The
results of the obtained radial structural function (RSF), FEFF calculation and stability constant
indicated that Sn*/*" and F can form thermodynamically stable complexes, which lead to the lower
extractability of Sn ions, especially Sn', in the HCl + NaF system.

In Chapter 4, the electronic states and chemical forms of Sn*7/*

complexes in the aqueous and organic
phases and their stabilities were investigated by DFT calculations. The calculated and experimental
XAFS spectra indicated that Sn fluoride complexes were major components in the HCl + NaF system.
The importance of quenching F in an actual aqueous solution with dissolved glass by HiBO; was
clarified.

In Chapter 5, the valence analysis of Fe ions with interfering Sn?' in an actual glass system was
implemented with solvent extraction. The analysis results were in the range of the certified values
of the verified standard glasses.

In Chapter 6, all the major insights in the thesis were summarized, as well as the future perspective.
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