Tt i SR B

WTFZ) LSEESIUI 707X AN VB FEEHREZAVE

KR REH ISR Y 2R
U

LIRS 0 FRORFR AR T AR (2026 4E 3 H 31 H)

BI1E FFiR HAGREREEHRK DR 7 FKRE
O LEBti%E 2.4 ppm EEDTBNY, K7 FEOREEH
BRETH L. Tz, PEREGETHH S M 5 BHKT
X ppt (ng BL™) L RVOFYERILSER ST
Y. RBFFEIEAR R # (R EE) BREOH %%
HiYE LT, KEREEZBER LG (BAF, V7=
v NEER, B THAR) 20w KB TOR Y B
ARG R TN & 47 o 7.

£ 2E Hythap Z VKT RRE SHEORMN T
ELTVT=2 4 (Ru) ICEAMWHRER -V 7 + 3k
RYBMMAETREZ dol 2ROV I 72/ v
(Hsthap) % #E L7z, AETIE, HEHTH (UV-vis)
WM AE LS & D Hythap O & 7 RIS S A L7z,
T, pH 24~18.1 O #i P T pH % Z 1L & & % A% 5,
Hthap KIEROWE Z 1T > 72, pH 2.4 TIIIEE 233 I
0288 nm I HFEROBTERIESCEE OGN
% WUt R 5Bl S 7z, pH 2.4~9.8 D#PI T, pH
RTINS OUWORE IR L, =005 E
PR 22 A3 5 1 72 2 DU AT 8 249, 330 nm 3L 12 8]
WINhsz, SHICpH Z EASES L TS ORI IX
28 LIk 392 nm (23 O W IDUSR 238l S .
FRAFAE T C MR ZAL2 Bl S 7225, PR 240 nm
FHEDFEWIUI B S N o7z, & pHIZBIT K
5 240 nm OWOLEE % A 7 BRAFAE T /IAFAE T TS
%2 LT, fed pH 4&fh% pH8.6 LPEL7z. T pH
FMET, FYBRIREZHEMS S5 & ¥EK 240 nm, 330
nm fi} 5 OWLSEEER I, 300 nm A3 O WK FE iR A 2 8
WE N7z 0~0.8 mM D& 7 BRI EFRP Tl &7k
IREE & P 240 nm DOWOLRE & ORI EMRERDE 51
(R*=0.994), 30 EIZ X 2RI SIE 1.97 ppm (mg B
L") &FENnsz. LA L, Hsthap OBIRANRT v
SAERFZEAL L 72720, a3 © W e R ] % s 12
HE B BENLETH Y, XD ERBRIICIERAED
REMYED LI TH - 72.
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BB ORE B T
1028554  HHUHRT-AC H X AL R HM] 7-1
AT 20264E7 A 10 H

286

%83 E [Rulacac),(Hothap)] Z R 2R R&H]
WL CRBIEER -7 M bV = a8k
Y1z Hsthap % LA & & 7285 [Ru(acac) o (Hythap) ]
(acac=T7tF VT MF M F V) Z2BEALFEMEY
B R A IS U 7z, AR oo [l 5 U XM A o A9 3 R AT
'"H NMR, BEHMEICI Vo7 9, 28L& Mk
@ UV~vis ILA R T MVIBEIZ XD, A 7 BRI o fesil
pH %, R YEBAFAET/IAFAE T TOPR 244 nm DY
BEARKT A5 LT, pH85 ERELZ. TOpH %K
T, $EkEm (CHsCN/H,0=22/978 (v/v)) O
A7V ZRNVE AR — (QV) ZITo72/R, 013V
(LLFHBALIZ vs. AgIAECI g naciaq) IS Hathap BLAL ¥
Hk oW bk, —0.30 VAFEICZDEITHE, —0.65 VAT
IEIZ Ru DAL TC OB IR G 3 5 1] 3 1 B ER b e
WAB SNz, SHICAYBERTIMZ 5 L 018,
-0.30 VAFED ¥ — 7 BIRAEAIEA L, 052 VAFIEIZIX
AL DB STz, SO LRI R B
A3t L 72 Hathap SOZOBRILISICHR T 5 £ £ 2 T
Wb, R YBBEEICH LT (R\—R /Ry (R =1Iyyv—
Toasv, Ry o R BRAKEEHGRIMATO R, Iogsy : 0.03V OFE
VEAH, Loay: 044V OEGRME) #7802y M LAEHR
AR BRIRIE 0~0.47 mM O#iPH T BT % AR BIR DTS &
N (R*=0.992), 30112 & 2 MHBRAUZ 1.03 ppm & 55
manh dERTIB%TORVY TSI LA0ELIFIFL
ACBINE T, SEERANOEEIC X DR T O e
AR FEYTE

%£4F Fc/CatCyD DEREEHR /7 u7*2
)Y (GyD) BZNVAET ) —AHM» SR 5 ol,4
HEOBIRA Y THTH Y, BRONM AT HE BRI
SMAIASBURE 2 STV B 720, KIBHH T A X4
D BURTES T2 BRI TEX Y. KETIIR Y BES
WL EFOATa—)V (Cat) & CGyD IZBflisE, Th
T7xuty (Fo) z@#ElL7z7=aty/h7a—n
54l CyD M 53 T A1k (Fe/Cat-CyD) DAL TCHH)
BEEAFMICHAEL . $E3E LU L CH,0H/
H,0=10/90 (v/v) WO CVllEE2iT-72L 25
0.25 VA U I KRB 2 BRAL R 3B S 7z (1, =
21.99 pA). Fc/CyD KO Cat-CyD HiAko CV Tl3Eh 2
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N I,=3.73, 11.96 pA EBLIIE N, Fc/Cat-CyD TIXTEI
BIEATRIE S 7z, B4R Fe 25 Cat &EHE L Z 01 %
il % 2 TRl SN2 L Z 272 FERHERICEO &
BERERE L LC, @ Fc/Cat-CyD — @ Fc*/Cat-CyD —
®) Fc/SQ-CyD = @ Fc* /SQ-CyD — & Fc/Q-CyD — (6
QCyD+Fc™— @ (SQ=%t3I¥ /v, Q=F%/V) 2%
ZTWn5.

$55% Fc/Cat-CyD Z AWV RTFREE AFETIX
45 4 T CREam L 72 Cat BRALEIROBIEZ & 7 FRMITS
ML7z. HE4RETHERMLZD D LML Fe/Cat-CyD K
AR TBAKEREZMZ TWL &, AR
BRI X2 WU L7z, Thudd 7 25 Cat 2
ERE L, TORILEHET 25 2 & THTEHREASE R S
N SN 7enE2 N5, ZOBERBDE W
30 T L 2 MHBA L 0.16 ppm L HIH SNz DR
BEDUY L, WIEEMEZAH LA YR 0Fofaic
Ko BB 2 L0 F OB ISHIET 2 2 L 2 EBIT
EemblEZTWD. CyD B O7 = = V0
OH M0 L i %2 2 72, 10 MDD Fe/ 154 CyD # &
R am L, AEOWEZIT-728 25, diol 4
EROL DRV RTRIGE R LT

BE6E T AW TIX RuSEEK U CyD BT
R ARE R O & 7 FRIEIZ oW TR - L
7. % 2 B TIE Hythap @& 7 BRIGE 31 2 UV-vis IRIX
WEIZE VAT o720 R YRR BF AT b
WEALZ v, BIBBRANE 1.97 ppm & B S iz 6
3 #Tl¥ [Rulacac),(Hothap)] &7z 12G MW LA R
ISR & 4T > 72, GV, DPV Tld A& v BRI OB
£ BEAAL A IS EABIN S, BRI 1.03 ppm
LR E N/ 85 45Tl Fe/Cat-CyD O CV T 0.25 V
FHEBE S N7 BALER OB IOV il L7z, &
MELSAWECHESE, ZORILERIEFIZES
Cat BRALDMEE - /M X D HIES Tl S h7- e %
ZTW5h, BHETIEINE KPR FERMIZISH L
720 AR BRI EEB I AR O HIIEE U 3R LR BRA
0.16 ppm & F M S N7z, REETIEH 7 BRA IR &
WHIL, FYMR1GTORMEISEELETOILEITH
W27 70 —F 2 RETI2WRNEDLGD 5.
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Study on the Detection of Boron in Water Using Ruthenium Complexes or
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Since excessive intake of boron is harmful to human, the World Health Organization has set the maximum
permissible concentration of boron in drinking water at 2.4 ppm. This study aims to the development of
reagent and method for the simple detection of boron in water. In Chapter 2, the ultraviolet-visible absorption
spectroscopic responses of gallacetophenone (as the ligand of the (B-diketonato) ruthenium complex) to
boric acid was discussed. In Chapter 3, the ruthenium complex was investigated by electrochemical methods,
resulting in same sensitivity with stable response for boric acid aqueous solution. In Chapter 4, ferrocene/
catechol-functionalized cyclodextrin supramolecular complex was developed and the mechanism of the
amplified oxidation current observed at 0.25 V in cyclic voltammetry was discussed. In Chapter 5, this
mechanism was applied to boron detection and the sensitivity was improved by amplifying electrochemical
response of catechol to boric acid.
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Keywords : Voltammetry; Boron; (B-Diketonato) ruthenium Complex; Supramolecular Complex; Cyclodextrin;
Ferrocene; Catechol.
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