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Development of Reverse Flow Injection Analysis
for Determination of Iron (11)
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Abstract

A reverse flow injection analysis spectrophotometric procedure for the determination of iron (II)
has been developed. The method is based on the injection of 200 ul of tetracycline reagent solution into
the flowing stream of an iron (II) standard or sample solution with the optimum flow rate of 3.0 ml min”.
The absorption of iron (II) - tetracycline complex is monitored at a wavelength of 440 nm. The flow injection
system and the experimental conditions were optimized by means of the univariate method. Under
the optimum conditions, linear calibration graphs over the concentration range of 25.0 - 500.0 ug ml" were
obtained with the correlation coefficient of 0.9984. The detection limit (s/n=3) was 2.31 ug ml-1 for iron (II).
The method was successfully applied to the determination of iron (II) in water samples with a sample

throughput of 70 h'.
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s 1. dnwazwidlvad wSumsimsgilSnaman an
[R1, iron (II) standard/sample; P, Pump; T, Tetracycline reagent;
MC, Mixing coils; D, Detector; R, Recorder; W, Waste]
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Effect of tetracycline concentration
250 -
200
150 -
100
50 -

Peak height (mV)

0
0 200 400 600 800 1000

Tetracycline concentration (ug ml’)

y Y 9 a Aa 1 a d (a <3
3. mmwmummmmﬂcuﬂaumwamamimﬂswwﬂimmmaﬂ In
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Effect of nitric concentration
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g 200
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.m

3 00

E

= o B
A B c D

Nitric concentration (mol I'')

s 4. anududuvesnsaluasniilinadensinsgiiSnanvan an
(A: 5 x 10-4; B:5x10-3; C: 5 x 10-2; D: 5 x 10-1 mol I'")
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Effect of mixing coil length
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Effect of injection volume
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Effect of flow rate
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=s' A a Jd 1a 1< F) a a 1Y ad ) @
M13019N 1. aziming wlumsinsiznlSnaeman In Iﬂﬂiﬂ)’mﬂuﬂiwﬁﬂulﬂﬂ“ﬁuﬂ%uWﬂcﬁ HyygaUnNay

ANIZMINAAIMIINSANE aNIZMINAaDI
-
fitmanzan
Anmenaui1FlunIingEd (200-700 nm) 440

AnutuTuveIa s azaumait landau (100, 300, 500, 700, 900 pg ml’) 900

Aanututunialuain (0.5, 0.05.0.005, 0.0005 mol 1) 0.005
ﬂ'TIlJU'I'J‘IlfJQﬂﬂ[lﬂ{ﬁ'l'l‘l‘:"ﬂﬁﬁliﬂ'l‘iﬂ$ﬁ1ﬂ (25, 50, 75, 100, 125 ¢cm) 75
Yinasaaa lsaauitldluns3naz (50, 100, 150, 200, 250 ) 200
sasuialums navesssazaroman (D (1.0, 2.0, 3.0, 4.0, 5.0 ml min™) 3.0

Detector  : UV-Visible Spectrophotometer

: Rise time (sec) 1.0

: Display AU

: Range (AUFS) 0.20

:gamgii (°0) QUNNiTed

T‘I"Hﬂ'l.l'lﬂig‘ll.l ¢ Linear equation y=0.0276x + 2.2892
Linearity (ug ml") 25.0-500.0
Correlation coefficient ; 0.9984
LOD (ugml") 231
LOQ (ugml™) 12.46
maaft 2. nlFeudiends Iasunaduozunad nuudeunduiiianniuduisozaouianeuroudu
walns I Tawas

fmeegs'  YSinauwan (D) Ainsany (ugmi’)

rFIA" FAAS' I-test

A 137.78 128.27 9.51

B 81.51 83.10 -1.59

C 360.65 378.28 -17.63

D 224.05 218.65 54

E 171.77 165.51 6.26

F 346.93 333.49 13.44
D =2.56
8.D.=11.08
t =0.56

t-distribution  (95%) =2.57

* Average from five determinations

I i i

> Reverse flow injection analysis

¢ Flame atomic absorption spectrophotometry
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