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ThOBEES 20s PlLET—FEEZRU. Y TI v
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Table 1 Fluorescence lifetime of metal complexes with Schiff bases (Sal+amines) and reagent blanks

7/ns
Metal pH Amine
Blank Complex

Al 5.8 H,NCH,COOH <0.1 8.4
Mg 11.6 H,NCH,COOH <0.1 2.8
Zn 8.0 H,NCH,COOH <0.1 2.1
Be 11.0 CH;NH, <0.1 3.7
11.0 i Pr-amine <0.1 3.0

8.0 H,NCH,CH,NH, <0.1 6.0

Al 6.2 H,NNHCONH, 3.0 6.2
5.8 o0-aminophenol 4.2 49
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Fig. 1 Effect of measurement time on RSD

Sal: 0.04% 1 ml/25ml (1.3X10™* M); Glycine: 2.1
X 1072 M; AIII): 0.02 pg/25 ml (3.0X1078 M);
PH = 5.8, Ex/Em=350 nm/435 nm; (1): 9~50 ns,
(2): 12~50ns, (3): 15~50ns, (4): 40~50 ns, (5):
30~50ns, (6): 25~50ns
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Fig. 2 Fluorescence decay curves of aluminium
complexes with (a) Sal+glycine and (b) Sal+o-
aminophenol

(a) Sal: 0.04% ! ml/25ml (1.3X10™* M), glycine:
2.1X107*M, pH=58, Ex/Em=350 nm/435 nm;
(b) Sal: 0.04% 1 ml/25ml (1.3X10™* M), ¢-amino-
phenol: 0.04% 1ml/25ml (1.5X10™* M) pH=5.8,
Ex/Em=405nm/520 nm; Measurement time: 300
s, (1) ANIID): 2.0 ug/25ml (3.0X107°M), (2)
AN(III): 0.02 pg/25 ml (3.0X1078 M), (3) reagent
blank

TN I=7 LBE 0.02 ug/25 ml DEERIAHE & » 5 2t
BBOES > 7)) v THMBB COMNR Y 7 v P L
EHNBEDHE % Table 2 KR L 12, EHH Do
R &2 5 BRI H R O BOGBIEBTE O824 & />

Table 2 Complex to blank ratio by fluorescence decay curve

Counts® F. 1P
7~50 ns 15~50 ns 95~50 ns 35~50 ns (stationary light)
Complex (Net) 26144 93732 19064 7480 1.7
Blank 60655 42126 23668 6584 94.9
Net/Blank 0.431 0.563 0.805 1.14 0.485

Aluminium (III): 0.02 ug/25 ml (3.0X10~# M); Sal: 0.04
Ex/Em=350 nm/435 nm. a) NAES-500 (measurement time: 300s); b) Shimadzu RF-540 (fluorescence in-

tensity)

% 1ml/25ml (1.3X107* M); Glycine: 2.1X10°2 M

s
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Table 3 Limit of aluminium(III) determination

Limit of

determination RSD
Conventional method ~ 0.02 pg/25 ml 4.1%
Present method' 0.02 pg/25 ml 2.1%
0.005 pg/25 ml 4.0%

Sal: 0.04% 1ml/25ml (1.3X10™*M); Glycine: 2.1
X1072M; Ex/Em: 350 nm/435nm. t Measure-
ment time: 300 s; Sampling time span: 25~50 ns

SEEBRIR DA 7 v MR (7~50ns) HiZ IZFIEE
BRUT. SEBEREICBVT 25ns ML ETO#KE
b RERIK OFGRE IR 1.7 BLLESE s, » 5
AR OB R /NS M2 B ENHREE BT
Table 2 134 > 7' v 7@ %5 LAV DR, #F
TRLCENIEEDEED LRBRBOEENPERTESH
EERLTWVA, ULAUBEREZFLINSLSLZSB12D
12, ERITIE 25~50ns OEPATOHIEA Y v PREZ
Wz, 20 &5 B TR U M ER ISR OB
BEEAC &I, +HsBEREZRU . Table 3 2
K EEREDOT VI =y AOFERFREZRU 2. K
DOEHFEE 2 VLRI & 5 ERTRIE 0.02 ug/25
ml (8 [IAIE I & 5 AEEERZE L 4.1%) THo 1.
WA Z R U OB T IERBE TR
R (8 mEE) & 21% THOBREESBLHN, BIC
TV I = AR 0.005 pg/25 ml F CREER < (8 [
FIT & A EAEREIL 4.0%: 12120 25~50ns I8
FABEEREAHW) ERTELI LSO oI
kDTS (RF-540) 2 BV 28 kg ile &
HBELT, TRTITREEZH 1/4FREECTTSZL
HSH[RE & 72 - 12,

3.4 HAREHBOYREHY > MRAEEZARTIE
Bk
—ERBRE cHEBBEIRIC BV TR (Fig. 2K
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BNTH YT TR 0 O & EHEE) OEDEA Y
v NREIISERDOREICHHITH. COSFETIIEKE
I HHBROINAFHICES R ONSVGEEIIHE
DEHTH -z, ERICHAFGESEILALRONL
Y (Table 1) Sal+o-73I/ 72/ —NWIZEBTNHNIZ
Y LADERTIXERE S FREOEEHE TERS R
THhotz. L UHNEEREVPAZVWERDRTE, 7
VIZ AREN 1.0ug/25ml LR Tl h o FBRIK
(BHMES) OEEPEEICLY, B-EKBEKTE
#rlmots. ko TIERELSFTEEIGII B LbHT
OHREROBERLU, EEFREEkEL VLN 10 fFE0
0.2 ug/25 ml BRFTH - 72,

INE COREERD 5, K, #tHFmEZNA
UCH I o MBAMEE UTOWEEEEZRTHDEE X
N5, AEEBREEREHED 5 FHBHICE UV
HENENHABEIHEYNTH A ENT o1z, SHOD
REOBERICEVMESTICBVWTHELZ ZRESHAET
XBHHETH 5.
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Time-resolved fluorescence determination of aluminium with Schiff base

obtained from salicylaldehyde and glycine.

Kunihiro WATANABE and Satoshi MORIKA-

Mi (Faculty of Science and Technology, Science University of Tokyo, 2641, Yamazaki,

Noda-shi, Chiba 278)

A time-resolved fluorescence method based on the lifetime difference between a metal
complex and its reagent has been investigated for the determination of trace amounts of
aluminium. The fluorescence lifetimes of several metal-Schiff base complexes were de-
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termined to find the long lifetime complexes. The lifetime of aluminium-salicyl-
aldehyde-glycine complex was the longest of the complexes examined. The lifetime dif-
ference between the complex and its reagent was 8.4 ns. The optimum photon counting
time was examined in order to eliminate short-lived fluorescence by excess reagent. As a
result, sampling time over the range of 25~50 ns decreased the reagent blank value,
hence decreasing the limit concentration of aluminium determination down to 5 ng/25 ml.
The determination conditions were as follows: salicylaldehyde, 1.3X10™* M; glycine,
2.1X107% M; pH 5.8; Ex/Em, 350 nm/435 nm; measurement time, 300s. The limit of
determination in the present method was superior to the conventional one because of the
lower reagent blank value.
(Received March 22, 1993)
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