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ABSTRACT

Investigation of the interferences of
some foreign ions on the absorption signal of
iron are carried out. A new, more pertinent
method of expressing flame conditions is
presented. Ammonium chloride is used to over-
come chemical interference on iron.

INTRODUCTION

The importance of iron as an alloying element focused
the attention for its investigation by the flame atomic absor-
ption method. The literature [1-3] provides little detail on
the actual magnitudes of interference on iron. Platte [4]
showed that silicon interferes in the determination of ironm.
Some authors [5-7] have postulated that a number of ions,
including silicate, sulphate, phosphate, ammonium ions and
citrate ions can affect the iron response. Phosphoric acid [8]
has been shown to overcome the interference of citric acad
on iron. Mostafa [9] used both 4-aminosalicylic acid and sulpho-
salicylic acid for removing the interference of some organic

and inorganic comoounds.
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The aim of the present work is tou investigate the
action ot reducing and oxidizing substances on iron atom
population in the flame. Also to show tnat the magnitude of
1nterferences depend on the flame parameters. In this work
the author postulated the releasing action of ammonium

chloride in the determination of iron.

_ EXPERIMENTAL
Sp 90A Series 2 atomic - absorptiocn spectrophotometer
with HTA photo-tube was used. Air was supplied from a compressor
4And acetylene was obtained from cylinders then passed through

concentrated sulphuric acid and glass wool for purification.

The instrumental parameters were : Lamp current, 12 mA;
wavelength, 248.,3 nm; glit-width. 0.1 mm: observation height.

0.4 cm; air fiow-rate, 5.0 <1m3.min”1 and fuel flow rate 1.5 dm .mim

The preparation of standard stock solutionswas described

in an earlier papeT [91.

RESULTS AND DISCUSSION
1- Effect of foreign ions:

The effect of various species on the atomic absorption
of iron was examined. The inhibition release ritration metnod
[10] is used to show such investigation. The changes in the
absorption signalef 20 ppm Fe as a function of the molar
ratio of the Linterferent]/ [Fe] are indicated in Pigele

Except for NHAC1 which enhanced the iren signal, all the

investigated compounds have depressive effect. The enhancement
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effect of NH4C1 may be due to the increase in sample introduction
efficiency in harmony with that mentioned in literature [11].
According to Sastri et al [12], the depressive effect of . -
resorcinol and pyrogallol may be explained by increasing Fe-0
species in solution due to complex formation [Y], thus increases
the amount of Fe-0 species in the flame and decreases the number
of free atoms of the analyte element. The depressive effect of
sodium tungestate, ammonium molybdate, ammonium vanadate and
potassium periodate may be due to enrichment of the flame with
oxidizing entities sucn as OH, 0 and O2 which preclude complete
atomization of iron in the flame.

Moreover, the presence of the trimer MO 0_2 W O“2 and

-3 _ 3710 . "3"10
V3O9 , as suggested by x-ray studies [13],in the condensed
phase, led to the processes of dispersion of iron in these
volumnous molecules and depopulation of iron atoms in the

flame occurs.

2- Effect of observation height and flame composition

The investigation of various combinations at different
observation heights and constant acetylene flow rate 1.5 dm3.min"1
is illustrated in table 1. Since the oxide formation in the
flame which is represented by equation (1) causes the main

problem in AAS study of iron.

Fe + O ~—  FeQ - ... (i)
g >

The following conclusion may be explained as follows:

(i) The oxidizing compounds enrich the flame by oxidizing
entities such as OH, O, O2 and NO, thus shift the equilibrium
in equation (i) to the right.
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As the oxidizing species increases, the magnitude of
shifting increases and the relative interference percent is
high and is of the following order, observation height 1.2 cm >

0.8 cm > 0.4 cm, mixtures [1-6].

(2) The reducing compounds enriched the flame with reducing
fragments such as NH, CHy CN thus reacting with FeO as the

following:
> Fe + N + OH

FeO + NH

> Fe + N + CO

FeO + CN
Accordingly’shifting equilibrium in equation (i) to the left
and the relative interference percent is low.

As the amount of reducing fragments increases, the shifting
in equilibrium is increased and a lower degree in relative
interference percent occurs. The amount 6f decrease is of the
following order, observation height 0.4 cm > 0.8 cm > 1.2 cm,
mixture [7-12].

(3) Mixtures of oxidized and reduced compounds are used and
show no effect on iron at observation height 0.8 cm. But on
oxidizing flame (1.2 cm) and reducing flame (0.4 cm), some
oxidizing and reducing fragments are predominant and a shift .
in equilibrium (1), recognized in both directions, is attained,

mixture [13 - 20].

(4) Mixtures of oxidizing compounds have a pronounced relative
interference percent in the following order, observation height

1.2 cm > 0.8 cm > 0.4 cm, mixtures [22-25] )
(5) Mixtures of reducing compounds have a small relative inter-

ference percent in the same order as in case (4), mixture [26- .

30].
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It was found that the change of acetylene flow rate
could have an effect on the magnitude of interferences.
Table 2 shows the effect of change of this rate on the
interference:iof some reducing substances on iron at constant

observation height 0.4 cm.

The absorbance was measured at maximum sensitivity for
the analyte alcne for each of the four different fuel conditions.
Since the reduced fragments produced from the decomposition
of these compounds in the flame are excess in fuel-rich flame,
than stoichiometric flame, than lean flame. Thus with a lean

flame (1.0 dm3 min_l) the magnitude of interference is high.

3- Elimination of interferences

Data in Fig. 2 end table 3, support the use of ammonium
chloride as flame buffer for iron. The addition of 0.25 M
NHACI to both samples and standards, restores the iron recovery
percentage. The releasiﬁg action of NHACl in the flame, may
be due to its role in converting FeO which is eacily formed
in the flame (DO = 4.3 ev) into FeH (DO = 2.7 ev) [14]. The
latter easily dissociates with an increase in the production

of Fe atom population in the flame.
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Table 1- FEffect of height of obaervation on Interferences on
3 -1
20 pg/ml Fe, at conatant acetylene flow rate 1.5dm min
R
. Relalive interferences , %
No Added species(200ppm)
0.1 08 1.2 observation height
cm cm cm
1 K10 -8 -1 -29
2 K.Cr O, -6 -12 -30
! 2 2 7
K.S. 0 -4 -10 -36
3 228 3
i (h1j ) M0 -6 -12 -30
2 ]
5 Nt VO -9 -16 -40
h 5
4 K10, -5, -14 -u8
7 Fean -4 -10 ~16
* %
8 TNH -3 -10 -24
9 n-butylamine -2 -8 -21
10 KI -8 -16 -25
11 %% NTA -7 -14 -26
12 EDTA -6 -12 -25
13 l\ZIO}b CAH -10 0 -14
14 K10 + INI -13 0 -18
3
15 K[O}I n-butylamine -11 0 -16
16 K Cr 0 + KI -14 (o] -19
2 27
17 K.Cr 0O+ NTA -1 0 -18
272 7
18 K Cr O + EDTA -13 -2 -19 |
2217 I
19 K Cr O t CAl -9 0 -13 !
2 .2 7 i
( - -
20 KZS 2) 8+ KI 12 0 16 !
‘
K. S.( -butylamine = -1
!: 21 r(z 2\8 + n-butylamine 10 0 14
i 22 KSO + KCr O =51 -66 =70
! 22 8 221
23 K S O + K10 -51 -65 -68
2 28 3
24 K S O + KIO -75 -8 -87
228 It
25 K S O 4 NI VO -59 -76 -80
2 248 no3
26 C AT+ NI -10 -1 -21
27 CAl 4+ KI -12 -17 -20
28 cAl t n-butylamine -11 -15 -18
29 n-butylamine 4 KI -12 -18 =22
30 n-hut ylamine + INH -16 -20 -22 J
¥ AN r_v:nnnncnty1I|y1||‘n‘/.inc
= OTHNHN isonicotinic acid hydrazide
*ONTA nitrilotriacetic acid
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Tahble 2- Effecct of oxidant/fucl ratio on interferences on 20
)ng/ml e at constant ohaccvation height 0.4 cm
‘1
. Pelative interference %
tho Added speceicg G R
(200 prn ) 1.8 1.5 12 1.0 ¢n min Fuel [lew rate
Mone 0.28 0.32 0.22 0.18
1 KI -8 -12 -25 -28
2 n-butylamine -6 -10 =21 -26
3 e -5 -8 o =27
iy cAl -3 -5 -16 =23
9 plycine -1 -1 ~20 =25 :
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Table 3= Intevference of various compounds (3.6 x10 M) on 20 )u'_/m] (3.():(]0:!,"‘3)»#1 thout and
wille paskang by 0,25 M asoonuen ohlorioe,
o P — fweoverd percentape " ’
without masking wilh nasking l
)
Catechnl wviolet 72 98
bromy”phenol blue 78 100
li-aminosalicylic acid g2 102
wrogallol B 100
Itesarcinol 70 98
lydroxylamine HC1 82 100
triethylamine 115 98
licxamine 110 100
Sodium tungestate 68 100
n-bhutylamine 79 98
tlcic acid 64 98
Gallic acid 05 102
Formanide 114 100
Semicarpazide  He 8o 102
silycine 68 102
L

* I was taken as 100 recovery percentage

e absorbance of 20 e/l Fe plus 0,25 N N1iC
Ul

AT other absorbince were notmlized against this value 8
33
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Fig . 1- Change in the absorption siqgnal of 20 pa/ml iron[].leﬁin
as a funclion of interfering species: iron ratio: {1] ammonium
chloride,[2] resorcinol ; [3) pyrogallol ; [4) sodium tungestate
[5] ammonium malybdate ; [6] ammenium vanadate and {7] potassium

reriodate .
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.2- Effect of ammonium chloride on the absorbance of 20
3

pa/ml iron in prescnce of 3.6x10°M : [1] resorcinol : [21

pyrogallol ; [3] sodium tunqestale ; [4] ammonium molybdate;

[5] ammonium vanadate and [6) potassium periodate
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