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Catalytic flow injection analysis of copper(I1) and the effect of polypyridines as 

activators on the catalysis of copper(I1) were investigated spectrophotometrically. Copper@) 

ion catalyzes the coupling reaction of 3-methyl-2-benzothiazolinone hydrazone(MBTH) with 

^,N-dimethylaniline(DMA) to form a intense colored dye (\nax = 590 nm) in the presence of 

hydrogen peroxide. The reproducibility of the method is satisfactory with the relative standard 

deviation of 2.1 % for ten determinations of 4 ng of copper(I1) per ml. The activation effect of 

2,2'-bipyridine(bpy) and l,10-phenanthroline(phen) is attributable to the formation of active 

complexes with copper(1,II). On the other hand, pyridineby) and 2,9-dimethyl-l,10-phenan- 

throlie(M%-phen) have small activation effect, 2,2':6',2"-Terpyridine(terpy) acted as 

inhibitor rather than activator, being formed stable complex with copperfll). 
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Fig. 1 Schematic diagram of flow injection system. P: 

dl, tBz#B+l:3Es #a 
double plunger pump (DM2M-1024, Sanuki); D: spectro- 

~LEKX 4 l b R C + T %  
photometer (S-32509 Soma); S: sample injector (141 PI); 

eEEfi'sfi*6 O EE RC: PTFE reaction coil (1 mm i.d., 5 m) in a thennostated 

! k h ! 8 @ ~ ~ 9 0 n m i c  % if6 bath; CS: camer solution (0.1 mol dm-3 HCI); Rl: mixture 

B%E-%i!@%$!J KZZ@ L, of MBTH and DMA; R2: mixture of H202 and bpy; BS: 

Table 1. FIA conditions for the determination of copper. 

Flow rate: 0.5 ml min-I (each solution) 

MBTH: 3.0 X mol dm-3 

D M :  8.0 X mol dmm3 

H202: 0.5 mol dm-3 

BPY: 4.0 X mol dm-3 

pH: 7.2 - 7.4 

Temperature: 50 

Sample injection: 141 pl(0.1 mol dm-3 HCI) 

Carrier 0.1 mol dm-3 HCl 

Detection: 590 nm 
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pq 2 2 $ tration on the coloring reaction as an activator. 





Table 2. Effect of diverse ions. 

Ion or salt added 

Na(I), K(I), Ba(II), Se(IV), Mo(V1) 

Cl-, F-, NO3-, NaH2P04, NaHCQ3, W C O O N a  

Mg(II), Ca(II), V(V), 

Al(III), Ni(II), Sn(II), Sb(III), Bi(III), citrate 

Ti(IV), Pb(I1) 

Cr(III), Mn(II), Zn(II), Cd(I1) 

Co(I1) 

Fe(II1) 

Tolerance limit* / ng ml-I 

~ r r o r s  within * 5 % are considered to be tolerable. 
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