The Japan Society for Analytical Chemistry

458
J — b

22-oeRAXxFITINEICED
FILIZ LD/ HLERICEH T
1A DOEE

B, MERCY, ERFEEY™

(1989 £ 2 A 21 B%#)

1 #&

ARHAEKIC L2 EROMBBER CBRNE RO,
HEFT B84+ v I3HEBARERIC, XEEHBRBRX A
VIRIELT, BIZA A VRERBAEBRNICIA 51,
EBRHCA P OTEERAEZHLBEHIETHL
V. L2 UL—RICERICFEHI N, 2OXEOI Y b
U— V3B TLH B 100, NIRRT HE4 4
vV OB BRSBTS NS w27
A 4 v ORBEHBNZ IR T OEEL2E T 5 1,
ZERMTOFRNH, 2,27-Ve FuF I 7 /Ry ¥y
(DHAB) &2 OFEGE LRV, ZMOoLBAf 4+ TH
BTIVIZ A (Al) EDFEEADIC OV TEHILRE,
MHELEREE LT ZOMBERNT. LPHRLT
ELVLTHERHENIZE MNIAIZFNVNERRAT 4 v AFTF
(TOPO)YDORRIZDVT LRI L. ZOE, T8
SNHZMERANOELED I ICHETICER (¢), 8
FRHRADOEE L ERKSH HERVPBONILOTRE S
%.

all]

2 AERUCEKE

2.1 H
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31 DHAB-U> 8 LY JFI (TBP) &%

Al (5pg LI'F) DOEXERMKIC, oM BEBT V£ 4
MEBER 3ml Z2NA, HBXIET Y E€=7/KT pH %
6.3 ICFH 9 5. 0.02% DHAB iA# 1 ml 2Nz, KT
KHEEE % 50ml & L, TBP10ml T 3 HREEY R
T 5. A#EZAKED 5S8R, U—53I2 B %
BHELE U TR K 485 nm, ¥R 560 nm TH¥
KBEEZRET 5.

3.2 DHAB-TOPO %*

Al BEHEVAHRIC (3-1) SRBEOBIEETV, pH %
6.0 ICHETT 5. 0.02% DHAB /A% 1 ml XU 0.05M
TOPO /A 1 ml 2N, K&K 50ml & U724,
NYEY 1I0ml ¢ 3 5BEVESEHE T 5. LITF
(3-1) EEBRICEIEL, 490 nm/555 nm T e
=REST 5.

DHAB OV i DDAB %23 5 & 23k D %
& 9 % :pH76, 0.02% DDAB # 2ml, 0.05M
TOPO /E# 1 ml, KHEERE 50 ml, FEIZT 15 HRIK
B, NXry¥vioml, IROBERR S5 S, BEEKE 485
nm/555 nm.

BBEEBAL VOXE (4-1) BB E X ITEKRET
YEZY LREBRRORDVIZ, BAA Vv EE 220
BWAKELT, 0.1 M 2-(N-ELKRY /)T H VALK
v® (MES) KIA®K (pH6.0 XU 6.3), RTF05M b

NI | -El ectronic Library Service



The Japan Society for Analytical Chemistry

'uutFu%vx%wﬁ%/xyyvmgmﬁﬁ@H
76) ZEHALE. Xon&x, MIHROERZPRIC
A5, AKE#EEZ 100ml & LT

4 HERREUOEER

41 BRIAOXE

HABREICRED, BEHLEVBERAAY, NOyY
EMkE 4 4+ > Nz 0o A 4 > 2EmL, Al #EE
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Fig. 1 Effect of anions on RFI of Al-DHAB com-
plex in the absence of TOPO (TBP extrac-

tion)

AI(III) : 2.0 ug; Buffer soln.: 0.1 M-MES 5ml;
pH: 6.3; DHAB: 0.02% soln. 1 ml; Volume of
aqueous phase : 100 ml; TBP: 10 ml; Wavelength :
485 nm/560 nm, 100 div »s. 2 p,g/ml Rhodamine B;
(1)~ (13) : reference to Table 1

Table 1 Effect of anions on RFI and extractability of AI-DHAB complex in the absence of TOPO (TBP extrac-

tion)

No. Anion RFI E, %(a=10) logD | No. Anion RFI E, %(a=10) logD
1 HCOO™ 50.2 78 1.6 10 SCN 73.5 97 2.5
2 CH;COO™ 72.5 94 2.2 11 ClO,~ 67.0 95 2.3
3 CH;COO™ 86.0 97 2.5 12 NO;~ 21.5 — —
4 C3;H,COO™ - 80.0 95 2.3 13 S0,%~ 4.0 — -
5 CH,CICOO™ 60.6 82 1.7 14 PO~ 3.0 — —
6 F~ 0 — — 15 oxalate 0 — —
7 ol I 20.0 — — 16 citrate 0 — —
8 Br™ 27.5 — — 17 tartrate 0 — —
9 I 33.0 — — 18 (none) 4.0 — —

RFI : relative fluorescence intensity ; E : extractability of Al complex ; @ : volume ratio of organic phase to aqueous
phase; D : distribution ratio of Al complex; AI(III) : 2.0 ug (7.4 X 108 mol) ; Anion : 0.4 M (in aqueous phase,
100 ml); pH : 6.3; DHAB : 0.02% soln. 1 ml (9.3X 10~ 7 mol) ; TBP : 10 ml; Other conditions : reference to Fig.

1.
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Table 2 Effect of anios on RFI and extractability of AlI-DHAB and Al-DDAB complex in the presence of TOPO

(benzene extraction)

Al-DHAB complex®

Al-DHAB complex®

Anion
RFI E, % (a=10) log D RFI E, % (e=10) log D
CH;COO™ 63.5 90 2.0 55.0 83 1.7
C,H;COO ™ 91.0 98 2.7 70.2 96 2.4
C;H,COO™ 84.6 97 2.5 64.8 90 2.0
Cl™ 61.5 — — 17.0 — —
SCN™ 96.5 96 2.4 71.4 87 1.8
ClOo,~ 78.0 95 2.3 60.7 86 1.8
NO; — — — 51.4 69 1.3
(None) 4.0 — — 3.0 — —

AI(III) : 2.0 ug; Anion : 0.4 M (in aqueous phase, 100 ml) ; TOPO : 0.05 M soln. 1 ml (5.0X 10~ °>mol) ; Benzene :
10 ml; a) buffer soln. : 0.1 M MES 5 ml, pH :6.0; DHAB : 0.02% soln. 1 ml; Wavelength : 490 nm/555 nm, 50
div vs. 2 ug/ml Rhodamine B; b) buffer soln. : 0.5 M Tris 5 ml; pH : 7.6; DDAB : 0.02% soln. 2ml (1.7X 10 ¢
mol), Wavelength : 485 nm/555 nm, 25 div vs. 2 ug/ml Rhodamine B.

TOPO HFETT Al k% XY ¥ Uizt 4 2841
W, WFhOEA A4 &b Al2ug KL T IM A
* VB 20~30 ml DESHNTIFIE—TF DEARE %R
L7z, 1M A A VB8 40 ml G3I0RF O 88k D 3R g
ROHIHE# Table 2 ISR L7z, DHAB-TOPO ¥ T id
FICFA YT VA A U BV EBEARLUT. X,
TBP #IHHFRHIC IR OVE UDPTR X 80 o 128E{E A 4 >
», MEBERREEORNBEERL .

4-2 PHECTF (AR ey OEE

4°21 HABMERCEHERCRIITIHE HAEH
fF (3-2) IZf€W AI-DHAB $&% X ¥ v ichhiH4 5
BRIZ, Allpg i U C SRR VLAYMEKR 1 ml %
WU, SEEROMNEERCHHREZF . 20RE
%Z Table 3 IT/R U fz. WEHE, MHKRE &I
TOPO>TPPO>TBP KU TPP OMFICEA L, Zhid
B FOBEMOBIITHIGLTWAS,. UL, g
7213 T TPPO BNINFFIC TOPO OO 4 H 1/4 DEN
BEILIE>TWVA L EIHATE S, ek % prERLhr
FAETT TBP KHIH U A b RAETH S, h b
D Z EIZFRHERLLF IR O RAOLEICEERMES L Tu
HIEEZRLTHY, EBE TBP RO U Z#ED ¢
0.50% IZ3¢ L, TOPO MEML L 72§80 ¢ 13 0.80 &5
fEZ/RLI.. ChIERNTO»3EE, $abbiEkD
A TEPMFNNOHFESOKR X IV EBELSRFTHDHEE
ZbHN5.

422 TOPO DOSEF L MIRIER Al & DHAB
BEBRTAEBICKIGU, £ U8 TBP ot &

Table 3 Effect of neutral ligands on RFI and ex-
tractability of AlI-DHAB complex (ben-
zene extraction)

Neutral ligand RFI E, % (a=5) log D
TOPO 67.0 95 2.0
TPPO 15.8 82 1.4
TBP 0.8 — —
TPP 0.5 — —
(None) 0.1 — _
(TBP extractioon') 37.8 97 2.2

TPPO : triphenylphosphine oxide; TPP : triphenyl
phosphate;  AI(IH) : 1.0pug; Buffer soln.: 2
M ammonium acetate 3 ml (6.0X 1072 mol) ; pH :
6.0; Neutral ligand : 0.05ml soln. 1 ml, DHAB :
0.02% soln. 1 ml; Benzene: 10 ml; Wavelength :
490 nm/555 nm; 100 div ss. 2 ug/ml Rhodamine B.
T This value was obtained by TBP (10 ml) extrac-
tion without other neutral ligands (pH :6.3;
Wavelength : 485 nm/560 nm).

N5 (EAXEIE 3-1). —7, DDAB i TOPO RZEETF

HETTRER 15 7PMOKETESIC Al ERIET 5
(3-2). TDZ &5 Al & DDAB DR DI,
TOPO W7 Y AFR%ZRL, Ml UTEHT 3 &
EAonB). 2 TcHADRET Al & DDAB ORI
BEEBZHN, 7Ly 20Rb» S58EROEKLT
ANF—%RDT (Al: 1pg, FDMOERIMIZHAE
BIE3-21CfE-12). ZOE, TOPO RLETF T 95
kcal/mol T & % D2 Xt L, TOPO #*HF F<Tid 17
kcal/mol IZIE R L T 7.
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Table 4 Composition of AlI-DHAB complex (TBP extraction), AI-DHAB and Al-DDAB complexes (benzene ex-
traction in the presence of TOPO)
Al-DHAB-X,-(TBP),, Al-DHAB-X,-(TOPO),, Al-DDAB-X,-(TOPO),,

X ~ - ~
n m n m n m
CH,COO™ 1 2 1 2 1 2
SCN™ 1 2 1 2 2 1
ClOo,~ 1 3 1 3 1 3
NO; ™ — — — — 1 2

These compositions were determined fluorometrically by the equilibrium shift method. In all cases, the molar ratio

of Al to DHAB or DDAB was 1 : 1.
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i AR O BRI A 5, DDAB A5 —{li DR 4
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Effects of anions on the extraction/fluorometric
determination of aluminium with 2,2-dihydroxy-
azobenzene. Kunihiro Waranae, Katumi Yokoo™® and
Izuo Aoki™ (*Faculty of Science and Technology, Sci-
ence University of Tokyo, 2641, Yamazaki, Noda-shi,
Chiba 278 ; ™R & D Laboratory for Speciality Chemic-
als, Nippon Soda Co. Ltd., 12-54, Goi-minamikaigan,
Ichihara-shi, Chiba 290)

2,2’-Dihydroxazobenzene (DHAB) and 4,4’-dimethyl
derivative (DDAB) react with aluminium(III) in an
aqueous solution to form fluorescent 1 : 1(metal-DHAB
or DDAB) complexes. We studied the effects of anions
and neutral ligands on the extraction/fluorometric de-
termination of aluminium by using thése complexes.
The aluminium-DHAB complex was extracted with tri-
butyl phosphate (TBP), and with benzene by adding
trioctylphosphine oxide (TOPO). A large amount of
appropriate anions i.e. acetate, propionate, thiocyanate
and perchlorate, was required for the extraction of the
complex. Especially the addition of propionate and
thiocyanate gave a strong fluorescence. TBP and TOPO
acted as neutral adductants and remarkably increased
both the extractability and fluorescence quantum yield of
the complex. TOPO also acted as a catalyst for the
reaction between aluminium and DDAB. The ratio of
the composition of the extracted complexes Al-(DHAB
or DDAB)-(anion)-(TBP or TOPO) was 1 :1:1:2 in
the presence of acetate, and 1 :1: 1 :3 in the presence
of perchlorate.
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