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Catalytic flow injection analysis of copper(ll) and the activation
effects of polypyridines
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Catalytic flow injection analysis of copper(Il) and the effect of polypyridines as
activators on the catalysis of copper(II) were investigated spectrophotometrically. Copper(1l)
ion catalyzes the coupling reaction of 3-methyl-2-benzothiazolinone hydrazone(MBTH) with
N, N-dimethylaniline(DMA) to form a intense colored dye (M, = 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(Il) per ml. The activation effect of
2,2'-bipyridine(bpy) and 1,10-phenanthroline(phen) is attributable to the formation of active
complexes §vith copper(], II). On the other hand, pyridine(py) and 2,9-dimethyl-1,10-phenan—
throline(Me,—phen) have small activation effect. 2,2":6',2"-Terpyridine(terpy) acted as

inhibitor rather than activator, being formed stable comblcx with copper(Il).
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Fig. 1 Schematic diagram of flow injection system. P:
double plunger pump (DM2M-1024, Sanuki); D: spectro—
photometer (S-3250, Soma); S: sample injector (141 WI);
RC: PTFE reaction coil (1 mm id., 5 m) in a thenﬁostated
bath; CS: carrier solution (0.1 mol dm-3 HCI); R1: mixture
of MBTH and DMA; R2: mlxturc of H202 and bpy, BS:
mixture of MOPS and NaOH; W waste

Table 1. FIA conditions for the determination of copper.

- Flow rate: 0.5 ml min~! (each solution)
MBTH: 3.0 X 1074 mol dm™3
DMA: 8.0 X 1073 mol dm™3
H,0,: 0.5moldm™3
Bpy: 4.0 X 10-3 mol dm™3
pH: 72-74
Temperature: 50 °C A
Sample injection:. ~ 141 p1 (0.1 mol dm=3 HCI)
Carrier 0.1 mol dm™3 HCI
Detection: 590 nm
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Fig. 3 Effect of DMA concentration on the coloring

reaction.
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Fig. 5 Effect of Me,—phen(O) and py(®) concen-

tration on the coloring reaction.
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D IEHEALH & U T DR Idphen~bpy>>Me,-py>py TH 0« bpy 3G #:ALIEA D
BEKRFEEINI OO T, EHAF E U Topy#EE4.0X1073 mol dm=3%:8A 7,
CEBARIOEABBIIOVNTRESHTRELDN, EBA AV E#BKRT D
EWLIDEBOBHEMAEBAKI T, TOHRNEHEL FROEAUIN L EEA
ST B HBVEROBMEIR & > THEOFERENES ICH B 5 LD
EZNH B, TITRIHSRYEY Y UVEERDND X CHANE DK
DREEEIZINN S BRI REE RTRAFIONTEE Ui, BV YA
A U4 FETHMUEERERKT 20, TDOREZEEHITlog By =
6.5(Cu(1)), 8.5(Cu(ID)EMNTZ DIINE L BV Y VEERPRIRENICH CIEEITIEAE
BLTHWRENWbDEZZO6NDH, —F . bpyPphenDFEHAINRIIBDTRKE N
D, BE TldbpyD FiAphend ) bH2HiE e T NidbpyDlog B, = 13.2(Cu(l)),
14.2(Cu(I1))% & UphenDlog By = 15.8(Cu()), 15.9(Cu(ID)» 5 % T, bpy#hik
@%Z-%Jifa\“phen%ﬁ:@%ﬂot DHNINTENRREZEZL OoND, THHL, &
WWWAEREEDOKE L phen D DBREED/NS W bpy & O IR TIEHALZ
EPBENL LD EEL OGNS, & bpyd K Uphen®WFHITH T bIAAN &5
(DDOREEEZHIRABETHIZ 06, ZhoDERMFERFINEMMOHE
EBERL. ZOWTNHBRETEMER. TROBRMTICE > TIERAL
ERARTODOEELONS, — FterpyD R E K E Hidlog By = 9.3(Cu(l)),
13.0(Cu(I)) THRAD E RELEREZTE KT 5, £ 7cMe,-phenD R E K EH L log
By = 11.7(Cu(l)), 6.1(Cu(11))'6§lﬁ(1)&%iﬁ%ﬁ:?&ﬁ%ﬂz L. Do8fan & iz R
RIZZEAEBHE LBV, ChSRBBHTRENEEBELRTEH. Ebohs
WAETR 7 ENTUE WA 4 VAROEMIER E THARDNTLE - & B
b5, MBTHEDMADRHLY v 7Y ¥ 7RIS B By 5BV E I RKIGA R
MOBILBITIISIT B 5 BRIEA, B4 57 & ORILREE & D A
SETTHEZEZOND, THOLBARRICE TR, HAN)EHRHI)DWH DEE1L
RIEDH A 2 LT B LI EDRIEE LTHC, SOLIIELBE, EBOH
— B OBALREDNERRKIC L > TREMIND ERDOBMMSKE L LIS,
MEOBAERBHITNELETTHS, PIAILHOPRELHERERRT S LEED
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BN EA U, FIADNDOBIENBERIIR L EBIONED. bE D ICHHDE
BWOREBEDRETELEDZ - THARIGWESH IS, Fterpylil DT
bREBETH D, KRISHTIHEITB~Iz X ) IZbpy EphenTld, AN & H(I)D T
FOBILREDO D LFABEICHEERLTNEIENS. ZOMERIIERKT S
CERKVBFORZVEZIIBIORIGEENEUCHARTIHO0EEZ NS,
WTRICUTHERMAKE UTOEAERTRATRIEBAA v E8EKRTS b
DTH->Td, HEDICREREKELRT 5 NMRHICARELHEEETELT 5
BCALF7E ETRIE . BFRICE T 581 4~ EbpyPphent DEFLKREED R
EEDOBRAFIDRETRTODEEZ OGNS, '
3-6 RKEWHEORS

Pl EDZBEIZE Y 550 ng mI-1 DD EEICRITTHEAS 4 v OREEEZF NI,
DO B OEAEIZH Uy 5% LOEEEZ b DEITEE AL U
FR%Table 2IZR T, 2NV MIDPEFRE T, SAIDD/SOBRE TS%DIEDL
EEHBZ I,

Table 2. Effect of diverse ions.

Ion or salt added Tolerance limit™ / ng ml~1

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

~ CI-, F-, NO5~, NaH,P0,, NaHCO;, CH;COONa 100000
Mg(II), Ca(II), V(V), As(V) | 50000
AX(IIT), Ni(II), Sn(II), Sb(IIT), Bi(III), citrate 10000
Ti(IV), Pb(II) 1000
Cr(I11), Mn(II), Zn(II), C4(II) - 100
Co(ID) | | 50

Fe(I1I) 10

*Errors within &5 % are considered to be tolerable.
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