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TABLE 1. Highly sensitive chromogenic reagents synthesized

€
max
-1 -1
I'O:XS OH HO (nm) (1 mol lcm )
,C2Hs
N=N N\C Mg 560 47000
H
LS Ca 550 39000
“05s
(DPR)
II B v Fe(II) 568 88000
- CaHs 748 39000
Br \ / N==N N/
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= CH,  (TAMSMB) Cu(II) 586 50000
= C,H, (TAMSEB) ; 602 55000
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IV Br
Cu(II) 638 124000

CaHs
Bf*<i:<§*N=~-<i;:>»N’ Ag 590 80000
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C3HgSO3 (in 0.1% SDS)
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Fig. 1. Flow diagram: P, peristaltic pump with indication

of flow rate(ml min_l); S, sample injector with loop(40ul);
V, three-way valve for buffer solution(B1 and Bz); Cl’
mixing co0il(0.5mm i.d., 300cm long); C7,‘back—pressure
coil(O.QSmm i.d., 50cm long); D, spect;ophotométer

equipped with flow cell(volume 20ul, light path 10mm); R,
color-forming reagent(5 x lOgSM); Bl’ ammonia—amTonium
chloride buffer(0.1 M, pH10.5)containing DMP(10 “M) and
TEA(lO‘zM); B2, ammonia-ammonium chloride buffer(0.1M,
pH10.5) containing DMP(1072M)y TEA(10™°M), Ba(II)(1.04 x
1073M) and EGTA(1.00 x 107 °M).
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Fig. 2. (A)Calibration output for calcium. (B)Calibra-
tion output for magnesium. (C)Determination of calcium
and magnesium in synthetic samples in buffer B1 and BZ:
(1)2.0ppm Ca only;(2)2.0ppm Ca+0.24ppm Mg;(3)2.0ppm Ca
+0.48ppm Mg;(4)2.0ppm Ca+0.72ppm Mg.
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TABLE 2

Determination of Mg and Ca in potable waters and in a serum (all results are given as
mg 1)

F.ia.? A.as. EDTA titration
Mg Ca Mg Ca Mg Ca
Tap water 1 0.75 5.62 0.70 5.66 0.7 5.9
2 0.66 5.24 0.67 5.21 0.7 5.3
3 0.93 5,25 0.87 5.36 0.9 5.6
4 0.75 5.62 0.70 5.51 0.7 5.6
SerumP 19 92 - - - —

.

aProposed method. PCertified values are 21 + 3 and 91 = 5, respectively.
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fig. 3 Flow diagram

P1,P2:peristaltic pump; Climixing coil; C2:reaction coil;
D:spectrophotometer; S:sample containing ammonia-ammonium
chloride buffer (5 x lO—ZM,pH 10.5); SI:sample injection;

Bl :ammonia-ammonium chloride buffer (IM,pH 10.5); B2:ammonia-
ammonium chloride buffer (1M,pH 10.5). containing Ba(II) (1.04
x 107°M) and EGTA(1.00 x 107°M); R:DPR(5 x 10°°M); W:waste

TABLE 3 Scheme
Pump 1 Pump 2

IN HCT 7.8m1(2min)--~Conditioning STOP RUN
H20 2.7m1(3min) STOP RUN
Sample 9.0m1(10min)--Adsorption STOP RUN
H,0 4.5m1 (5min)---Hashing STOP  RUN

0.IN HC1 1.8m1(2min)---Elution STOP RUN
Bl or B2 and Reagent* RUN  STOP
0.1N HC1 0.1m1(7sec)---Injection STOP RUN
Bl or B2 and Reagent k RUN  STOP

*Until a steady baseline is obtained.

B NaCl. J 1 SEM NaCl. R Kl HOA NV Y AL T2V 0%2ER
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TABLE 4. Determination of Ca and Mg in salts

Chemical Ca(ug/g) Mg(ug/g)
A.R.G. NaC1l 2.2(2.5) 1.2(1.4)
Std. NaCl 0.15 <0.004
A.R.G. KC1 3.39(3.6) 0.05

( ) The results by a.a.s.
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Fig. 4. Flow diagram: P, peristaltic pump with flow rates
(ml min—l); S, sample injector with loop(200ul); Cl’

mixing co0il(200cm); CZ’ back-pressure co0il(20cm); D, flow-
through cell(volume 8ul, light path 10mm); A, ascorbic

acid solwtioh(O.lZ,W/V); R, 10~4M3,5~diBr~PAESPAP solution;

B, buffer solution(l M NH3—NH4C1)
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Fig. 5. Calibration graph and the determination of iron
in potable water. All standards and samples are ihjected
three times each. A-1,2: tap water(Daido Inst. Technol.)

B-1,2: tap water(Nagpya city).

TABLE 5

Comparison of procedures for the determination of iron in tap waters

Iron content (ug 1)

Water A Water B
(Daido Inst. Technol.) (Nagoya)
Flow-injection method® 89 43
Batch method® 90 44
TPTZ batch method 89 44

8 With 3,5-diBr-PAESPAP

4) WoEE

(A) Table 1 WRLAREII 20+ L~ PRKCEDTL(ERL, $hby
FYVIBRANREBFMTHEEDIC. TAN ® TAR  KHARTRIGT2&EA + v
WAD. 20 FAID o =wha FUAD. N5V AEDE (L BREXAEL,
SOREE. a0 ORBREDELT. 330y LOFL - FREORRED)

— 21 —



ELTHEATVBA HUDOF | ARORBRECH LT, HFREEEE T2 10)

TAMSPB &Mmt%é®7n—yx%A%m&6w\f+—b®~ﬂ%m&7uﬁ

P

s © w

Fig. 6. Flow diagram employed with FICS analyzer.

(S)Autosampler;(I)rotary sample injector;(P)
peristaltic pump;(R)1.1 xlO_SMTAMSPB solution,
flow rate:1.3ml/min; (B)0.05Macetate buffer(pH

5 - 5.5),flow rate:1.3ml/min;(C)mixing and
reaction coil(l mmi.d.,55 - 115cm length);
(D)spectrophotometer with 600nm filter; (W)waste.
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Fig. 7. Chart obtained with copper standards and

40

serum
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Fig. 8. Flow diagram: P,peristaltic pump; S,sample
injector(60,1); Cl,mixing c0il(200cm,0.5mmi.d.);
Cz,bwdbfressm% c01l1(50cm,0.25mmi.d.);D,spectro-
photometer(640nm); B,acetic acid-sodium acetate
(0.1M,pH4.5); R,3,5-diBr-PAESA solution(4 x lO_SM)
containing acetic zcid-sodium acetate buffer(0.1M,

pH4.5) and 0.47% SDS.
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Fig. 9. Calibration graph and the determination of copper

in serum. All standards and samples are injected three

times each. Slzi‘\'ormal Control Serum, SZ:Control Serum I.
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Fig. 10. Manifold for fluoride determination: P,pump

-1
with flow rate in ml min ~;S5S,sample injector;Cl,

damping coils(l mmi.d.,SOOcm);Cz,reaction c0oil(0.5nm

i.d.,500cm);B,water bath;D,spectrophotometer;C3,

back-pressure co0il(0.25mmi.d.,100cm);W,waste;C,

water;R,Z.leO_aM Alfusone solution in 70% acetone.
1.0
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B
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A
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Fig. 11. Responses obtained with fluoride standards

and tap water: Numbers on the peaks correspond to
ppm fluoride. (A)Sample;(B)sample + 0.2ppm fluoride;
(C)sample + O.4mgl_1fluoride.
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Abstract

Design and synthesis of new chromogenic reagents
for the use in flow-injection analysis, and their
application te the determination of calcium and magnesim,
iron and copper in water samples and sera are described.
The flow-injection analysis of fluoride ion with La-

Alizarin complexone is also presented,





