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Hexyl-LUMO %% : &R Licflifh® 20% =% ) —
NMBWITIER LT 10-3M 2L, HHEEBEFIRL .

HY T AMEEIBR : ¥ AR ) v A (WE
99.99%) ZIREBRICIEMR L, 10-2M B iAW & T8,
HRIZEELTHRL 2.

EEIAI : BFER-EERE - b Y Y AW A5 AU
BICIRET D45 Y v A% Hexyl-LUMO iz £ » MIBK
MHRELZLOREEL 7.
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LUMO 29% 7 a— viEi | ml 20z, EHElE L
THIL# Y Y 2% 29% £1:0. 1M Eifs-FiEE > ~ ) A
FEEBWK 1 ml T pH3.5~3.7 2L, 8% 10ml &
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Z LD R 2ex=4930m, IF\V LR Aem =580nm
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Excitation (A) and emission (B) spectra of
Ga(I1I)-Hexyl - LUMO complex in MIBK

2ex=493nm; Aem=580nm

4e12  JhHHiE HIV)DADVEHY X KT
PH3~4.5 DEXHTERAI N L 03E BEHHMHIEHE L LT
F—RENC R T v a - vHEwbh Tk, 4V S
Ear—7u MIBK 7n Siciz—Ht Xhsict X
. L TAHHY U A-Hexyl.LUMO $EKIZE S
MIBK tRIZHE T 5 Z LR TE, O VILEEE »
TV a—bEBVWTA I oxtE LT MIBK fadh~#iH
L7V ERN ) & U EERI DR SERERS V. BLX0HB
Bz XD 4D A-Hexyl. LUMO gtk i34
Eol@k b, MIBK, n-Fh ./ —, FattlL h—
RNA— b, MEBBEYTHD, N ¥y, bz, |,
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BEici: MIBK 2 {¢B L.

4.1.3 pH OB EEEEBR LG UIKERL
AY DALY PH 2% L. Fig. 2 VX k%
MIBK (2 #iy LB E DT W saEEIc BiF 3 pH OF
By, HY U ADREZEZRBECOVWTERLE. W
hOPED pH 2.7~4.0 OHFTITE—F DT VLR
ErE5x%. EREEE LTI pH 3.5 TG L.
PH 5 5 SV HIBE DS b L2330 B b Dk
PH FHEIC AV 72KBRE 2 V) AhiiBEEL TV B 7
TEUADEENRTTCL D LELZLNE. EiCT
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4e1e5 HEFEAFOEE A U ARE 75 ppb I
1% X UT, 044 4% 1000 ppb LIEXG, 3HiD
E BIREERICHE » T VWA ORIE 21T\ L D al xR
ZRWic. Table 1 wiRT &k, NFova(V) o
WEEIREVD, <72y a (D), =45 vAI),
D), 4 oo a(Ill), x4 o dI), REIHEL
v, e VvESFT VA LB LT ERT S BEAH
WIHERAERZ R TER AL, g JIII), 2 XAD), s v
VD) DiiESELLBBREIN IR SIRRIEBERE DS
BIRELEE LRV LEEI DI X, TVI=D
201 ADIHED WL ERERTESRREI B LT, Bl
(©) . . MEH > T\v5. Hexyl.LUMO Z#HWAEBATITIH Y

1 2 3 1 5 5 YL, TIVE =9 AEEROT W PH ETRA 2 0 BER
PH %z LR, VAT X 55 BT 0% R X - T,

Fig. 2 pH dependence for the fluorescence inten- COXSETNE =Y AT BRI DL D 725
sity of extracted Ga(III)-hexyl-LUMO N
complex in MIBK phase ENBDLERLND.
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Gallium content in samples are : (A) 0.03 pg/ml, and
(B) 0.23pg/ml. Curve (C) is the reagent blank. Table 1 Effect of diverse ionst

Tons Added as Recovery of Ga (%)

W= AD pH {KFME 5% & pH 5.6 2Kk & Cote CoSO 110

TOHTVE pPHEIRZTRT. Ll 7vE =9 Ao Cuz* CusO, 84
FVEIE PH 4 LIF TR MM 557207 ) ¥ A0 N N pe

HiE pH 3.5 itk VWCiiZEs v 7 v =9 o ik Pb2+ Pb(NO3); 99

TLRMELR SRV L L RHEPD. o vy o

4e1e4 GHUNEERE  PH 3.7 ok F AIMHSS AR OHK Als+ KAI(SO,): 108
Fe3+ FeCl3 61

IEMA L, T XY Bt Lz, Fig. 3 18 e IS0 101
LR R R+, HY v A-Hexyl.LUMO &K% Nd3+ Nd(NO3); 100
Vs+ NH,VO; 45
Cré+ K,CrO, 101
Mo6+ (NH,)sMo;03, 86

100
( 1 Each sample contained 0.753 pg of gallium in 10 ml of solution;

The diverse ion of each sample was 10 g in 10 ml of solution.
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Fig. 3 Determination of composition of Ga(III)- T LATWESIREAT 2 HEE RSO LT -Hexyl-
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Fig. 4 Effect of the amount of surfactants on the
fluorescence intensity of Ga(III)-Hexyl-
LUMO complex

dox=493nm, Aoy =580 nm; [Ga]=0.43,g/ml; (A)
[PGME] =5%; (B) [DBS]=1.9%10-2 M; ©
[Cetyl]=2x10-2 M
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Fig. 5 Effect of the amount of surfactants on the
fluorescence intensity of Ga(IIl)-lumogal-
. lion complex

[Ga]=0.66 pg/ml;  (A)
(C) [Zeph]

Aex =490 nm, 2o = 553 nm;
[PGME]=5%; (B) [DBS]—1x10-2M;
=2x10-2 M

T NERASMEESIN D EEZ RS,
ERHIL N Y D ADTWRSITITEEL, T v VERKIE
B E o R SR O BINC X b REE LR ASATRET
H5.

4e2e2 (FIOVKRMIKEEZIANRT P FVOEHEEE R R
FHTHFE L7z E EiT BTDFWED REEL BlET 5
&S BE, PV AFaoMICE Z % RIERED 72 i @t
BN REZ R T PBEOEWIBRPBRELTNS
BECLI VMR ECRYREhD L, B LTL

X515 EETNMEHNY F 2 K Hexyl- LUMO
DHY Y LEEEDTVRIEEA Y bV EBIET D &
Fig. 6 WRT X 55, gy (A), (B) iz PGME
2 2 IF T CO Hexyl-LUMO, JVEH Y A1 $8kD
FOWHRREEARARS b THS. BEILTWBIFvEkE
F—OBBICEDSL LA E N5 500nm T D Fi2H
RIZBT B REEZHIKT 5 & Hexyl. LUMO #4{koD
FOPENREEEEZTRL, BEEH7 VR LVEOYRICL-
TERIVADECERD AL o TWDHZ EEZRLT
w5,
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Fig. 6 Polarization spectra of gallium complexes

Curve (A) and (C) denote Hexyl-LUMO complexes;
Curve (B) and (D) denote lumogallion complexes;
—@®—, —(— In the absence of surfactant; —Q—,
—(@— Tn the presence of surfactant (PGME)

4023 (FOVERTINER  FHEREESR T 2 VITER
DRAENRIH Y U AEERD T VBT NEOET(L R FiEE
Fo—22RML LTHIE L. Table 2 [z RT X5

Table 2 Comparison of quantum efficiencies

Substances pH [
Quinine bisulfate 1.0 0.55
Fluorescein 13.0 0.90 (0.87)t
Ga(IIT)-Hexyl- LUMO-PGME 3.5 0.24
Ga(IlI)-Lumogallion-PGME 3.5 0.22
Ga(IlI)-Hexyl- LUMO 3.5 0.028
Ga(IIl) -Lumogallion 3.5 0.057

Heryl- LUMO and PGME denote a hexyl-lumogallion and a po-
lyethylene glycol monolauryl ether, respectively.  Quinine bisul-
fate was used as a standard of quantum efficiency of 0.55 (dex=
366 nm); t W. R. Dawson, M. W. Windsor : J. Phys. Chem.,
72, 3251 (1968)
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IKEEURFR TYE A Y v A-Hexyl- LUMO  §&{&KiZVvEAN Y
IR X D AN ETHBH, PGME fTldific
PRRERMELLSL. FEEERI eVRFLXISZO
X5V REO AN, AN I VIR AEN
5T ETE-T, HFRIRE), EERD SV IIMREEE S
OMEERL ST X 2ES L SHBEA RIS NS 72D T
HDHLHEBINS.

5 i

HY) 2D TWhEERE L LCERAZVvEAY A
CEH#E7NVENEOEARRSL 5-~AF V- NVEHY F
v (Hexyl-LUMO) %Z&8 L7-. Hexyl-LUMO 1%
hE g, REEMREEZAE L, 8L T v L ORAEA
BIMNZ ERRWE L. ERE#E7T VI VEOEA
HEgETH -7 o,p0- Y & Koty 7 JLEWO LT
HBEE Sz L, MIBK HHEC X WIBRE, &f
RL K Y U 2 DT VREENFRETDH 5.

b iz, REGRERHCET2EREZHV2RMAK
FEFEH KA SEBRICEHBLET.
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A new azo-compound containing a long alkyl
chain for fluorometric determination of trace
gallium. Kenyu Kina, Katsuhiko SHirasHI and
Nobuhiko Isaipastr (Department of Applied Analytical
Chemistry, Faculty of Engineering Kyushu University,
6-10-1, Hakozaki, Higashi-ku, Fukuoka-shi, Fukuoka)

A new lumogallion—analogue containing hexyl group
as a long alkyl chain has been synthesized. The hexyl-
lumogallion (Hexyl-LUMO) formed a fluorescent
one to one chelate complex with gallium(III) in the
optimum pH range of 2.7 to 4.0. The Ga(III)-Hexyl-
LUMO complex was easily extracted into methyl
isobutyl ketone (MIBK). The complex had its maxi-
mum emission at 580 nm with an excitation at 493 nm.
The fluorescence intensity of the complex in the extract
was 25 times stronger than that in aqueous solution
when equal volumes of MIBK and the aqueous solution
were used.

The concentration of ppb level of gallium was able
to be easily determined. The quenching effect of the
transition metal was markedly reduced by the MIBK
extraction method.

The fluorescence intensity of the chelate complex was
sensitized with nonionic or anionic surfactant micelle.
The nonionic surfactant was more useful for the sensiti-
vity enhancement of the fluorometric anatysis of gallium.
It was confirmed that the fluorescence quantum effici-
ency of the complex increased about 10-fold in the
presence of polyethylene glycol monolauryl ether, a
nonionic surfactant. The fluorescence polarization
spectra suggested that the presence of the hexyl group
caused a strong binding of the complex to micelle.

(Received Apr. 9, 1976}
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