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Spectrophotometric and fluorimetric determinations of metal ions, based 

on metal ion buffers are described. A zinc ion buffer consisted of 

nitrilotriacetic acid (NTA) containing xylenol orange or 8-hydroxy- 
quinoline-5-sulfonic acid was enployed for determination of zinc and some 

other metal ions spectrophotometrically or fluorimetrically. A lanthanum 

ion buffer consisted of e t h y l e n e d i a m i n e t e t r a a c e t i c  acid (EDTA) containing 

arsenazo JII was used for determination of lanthanum spectrophotometr icall y. 
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Fig. 1 Flow sytem using metal buffer solution and metal color indicator 
ML-L: metal complex and free ligand 
MIn-In: indicator in metal complex and free form 
D: detector, W: waste 



Fig. 2 Relationship between concentration of metal injected and that of 

metal-indicator complex 

Lines are calculated from Eq. (7). (2)' and (6) using following values 
(a) Effect of stability constants of metal-ligand and metal-indicator 

complexes. C L T  = 5 x M, Cm' = 2 x M, 
(1); K n L  = lo5, K ~ , "  = l o 7  (2); K,,,. = lo6, K,,,,, = lo7 
( 3 ) ;  K ~ L  = lo7, Knin = lo7 ( 4 ) ;  K ~ L  = l o 9 ,  Knin = lo7 

(b) Effect of concentration of ligand in buffer solution. 
Km = lo7, K m n  = lo7, CmT = 2 x M 
(1); CL' = 5 x 10-3 M (2); CL' = 1 x M ( 3 ) ;  CLT -- 5 x M 

( c )  Effect of concentration of indicator in buffer solution. 





Table 1. Stability constants of NTA complexes with metals 

and transition points of oxylenol orange (XO)" 

pH 

metal 

P ~ P ~ - N T H  6. 0 7.0 7.5 8. 0 
Pb2+ 

~ P b t r a  "3 6. 2 7.0 7. 6 8. 2 
a) Taken from Ref (5) 

2.0 x 1 0 " ~  XO 
1.0 x 1 0 " ' ~  MTA (pH 6.76) 

o , g o d 5 , 0  x 10-'M ~d~cdh, 

Fig. 3 Flow diagram for determination of zinc (a) and calibration 
peaks for zinc (b). 

Coil length and diameter: S-P 50 cm x 0. 5 mm i.d. 
P-D 2 0 0  crn x 0. 5 mm i.d. 



Fig. 4 Effect of pH of the zinc ion buffer solution. (right) 
Flow system is the same as that in Fig. 3 except for pH of 
the buffer solution. 

Fig. 5 Calibration curves for several netal ions. (left) 

Flow system is the same as that. in Fig. 3 

Table 2.  Effect of the buffer concentration and sample volume on 
the sensitivity and measurable concentration range 

Buffer concentration sample volume sensitivity measurable 
NTA (M) zinc ion(M) (^t 1) (Abs. /M) range (M) 



I 8 I 
450 500 - 550 600 

wavelength / nm 

Fig. 6 Change of fluorescence spectra of oxine sulfonic acid on addition 
of zinc ion to zinc ion buffer containing oxine sulfonic acid. 
Fluorescence intensity was measured for the 1:l mixtures of the solution 
(I) and (11). 
Soluition (1):l x M Zn(N03)? + 2 x M NTA containing 2 x M 
oxine sulfonic acid (pH 6.0). Solution (11): (1) HzO, (2) 2 x M 
Zn(NO.)t, ( 3 )  4 x 1 0 -  M Zn(N03)h (4) 6 x lo-$ M Zn(N0~)t. ( 5 )  8 x 
lo-' M Zn(N0312, (6) 10 x lo-' M Zn(N03)2, A = 375 nm 

10"~  M Zn(N03)i - 2 X 103 M NTA 6.0 

w 

Anm : 525 nrn 

Fig. 7 Flow diagram for determination of zinc 
and calibration peaks for zinc 

Coi 1 length and diameter: S-M 50 cm x 0.5 am i. d. 
M-D 200 cm x 0, 5 mm i n  d .  

Fig. 8 Calibration 
peaks for EDTA 
Flow system is the 
same as Fig. 7. 
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Fig. 9 Change of absorption spectra of arsenazo in acid on addition of 
lanthanum ion to lanthanum ion buffer containing arsenazo IU. 

Absorbance was 'measured for the  1:l mixtures of the  solution (1') and (11).  
Soluition (1):l x  M ESTA containing 4 x  M arsenazo ffl (pH 4.5) 
Solution (11): (1) H20, ( 2 )  1 x M La(NOa)3, (3) 2 x M La(N03)3 
(4) 3 x  lo-^ M La(N03)3, (5) 4 x M La<NO3)3, (6) 6 x M 
La(K03)3,(7) 8 x ~ O - . ~  M La(N03)3, (8) 1 x ~ O - ~  M La(NO3)3 



2 x  1 0-'M Arsenaz0-I 
SXIO^M EDTA 
2.6~1.0'"~~ La(NO3l3 

mllmin 

Fig. 10 Flow diagram for determination of lanthanum and calibration peaks 
for lanthanum 

Coi 1 length and diameter: S-M 3 5  cm x 0, 5 mm i. d. 
M-D 130  cm x 0 . 5  mil! i. d. 
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