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Abstract: Atomic-absorption and atomic-emission with inductive connected plasma determination of Iron and
Manganese in curative clays was carried out. It was shown that maximum of analytical signal is getting at using
triton X-100 (w = 4 %) and ultrasound treatment of the analyzed solutions during 20 minutes. By variation of the
sample it was established, that systematic error is ambiguous. An accuracy of the results of analysis was checked by
the method “injected-found out”. Coherence of the results, obtained by two independent methods was estimated by
F-and t- criteria. It was proved that run of the means is not sufficient and proved by random scatter. Detection limit
of Iron and Manganese was estimated.
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Introduction

The term “clay” unite quite wide class of rocks
of drag nature. It consists of tiny particles of minerals
that formed as a result of wind and aqua erosion.
Chemical composition of clay is determined by
composition of these rocks and is different on various
territories. Therefore, clays, mined at different
territories, are different too. Because of clays are
formed from the compounds of earth crust, its
chemical composition is similar: silicates of
aluminum, potassium cations, sodium, magnesium,
calcium, so on.

Formation of clay is quite slow process: tiny
particles of dust, settled on soil surface, penetrate
through gravel, sand and in filtration process stick
together, forming thin layer, that does not conduct
water and stop movement of such particles. So, in such
way formation of clay layer (1mm per 3 years) begun.

Green clay contains all of the mineral salts and
microelements what we need: Silex, Phosphate,
Ferum, Calcium, Magnesium, Potassium etc., and in
good assimilable form for human organism. [1,p.200;
2,p.134; 3,p.245; 4,p.254; 5,p.24; 6,p.3].

Express methods of spectral atomic analysis
(SAS) is widely used in industry, agriculture, geology
and another brunches of science and economy.

Methods of atomic-absorption and atomic-
emission  with inductive  connected plasma
spectrometry are universal at analytes determination
in many components systems [7,p.596; 8,p.27; 9,p.34;
10,p.152; 11,p.97 ;12.p.432].

The purpose of the work is to determine analytes
by atomic-absorption and atomic-emission with
inductive connected plasma spectrometry in the
samples of curative clays, using modern methods of
samples preparation.

Experimental part

An analysis of green clay samples to find out
Iron and Manganese was done by atomic-absorption
spectrometer C-115-MI and by atomic-emission with
inductive connected plasma spectrometer Trace
SCAN Thermo Jarrell Ach (USA). For sample
preparation an ultrasound bath PS-20 was used.
Substances of c.p. qualification were used, triton X-
100 ( ®=4 %) standard samples, based on water
solutions of metals acytylacetonates  with
concentration of Iron and Manganese 0,1 o\l
(acytylacetonates of Iron and Manganese metals is
used as standard ones by a lot of Ukrainian factories).
The object of investigation was green clay from
Luzhok village, Krahkiv region.

To build calibrated graphs 0,2 ; 0,6 ; 1,0 ; 1,4;
2,0 ml of initial solution was put into 5 volumetric
flasks of 10 ml volume, 6 ml of Triton X-100 ( 0w=4
% ) was added to it. It was made up by distilled water

and mixed. The obtained solutions contains 1*10*,
3*10%, 5*10%, 7*10*, 10 *10** g/l Iron or Manganese
correspondingly.

For analysis were taken samples from 0,1 to 0,5
g, scaled on electronic scales PA-64. 2,5 ml of
saturated HNO3 was added to the glasses and samples
were dissolved at heating. To the wet precipitate 2,5
ml of 1,5% HNO3; 6 ml of Triton X-100 were added
and it was put in the flask of 10 ml volume. It was
made up by acetylacetone and mixed.

Results and discussion

To prepare calibrated solutions, based on SAS,
choice of Triton X-100 concentrations was carried out
(tablel).

According to the obtained data, it was found out
that Triton X-100 with (®=4%) makes maximal
analytical signal of Iron and Manganese in calibrated
solutions.

Choice of optimal time of ultrasound treatment
of calibrated solutions is in the table 2.

According to the data from the table, we choose
time of ultrasound treatment about 20 minutes.

Calibrated graphs of  atomic-absorption
determination of Iron and Manganese are on pics 1,2

It was shown that using of Tritone X-100 (0w=4
%) increase sensibility of atomic-absorption
determination of Iron and Manganese in 1,4 times.

Variation of mass of the samples of green clay to
found out systematic error was done. (table 3).

Atomic-absorption and atomic-emission
with inductive connected plasma determination of
Iron and Manganese in analyzed samples was carried
out. (tables 4,5)

By “injected-found out” method verification of
accuracy of atomic-absorption determination of
analytes was done. (table 6)

It was shown that the results has no systematic
errors.

Comparison of the results, obtained by two
independent methods was done. (table 7)

It was shown that methodic has no sufficient
systematic errors, and dispersion of the results is
proved at random.

The limit of atomic-absorption determination of
analytes in the analyzed solutions was estimated. To
do it 20 blank solutions were prepared and analytical
signal was measured for it. Calculations are in tables
8,9.

It was shown that found out value of Cuin is lower
than literature one. [13,p.178]

Conclusions

Using of acetylacetone to exctract Iron and
Manganese and acetylacetone to calibrate devises
leads to identity of analyzed and calibrated solutions.
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The fact gives us possibility to decrease systematic
error. So, using of Tritone X-100 (w=4 %) and
ultrasound treatment during 20 minutes also using of
acetylacetonates of Iron and Manganese

let us to

extract analytes from the analyzed samples totally.
Limit of determination of the analytes is less than

literature one.

Table 1
Choice of Triton X-100 concentrations
®, % Mn , mg/kg Sy Fe , g/kg Sr
2 20,07 0,25 0,01 7,20+ 0,18 002
3 21,12 + 0,26 0,01 7,66 £ 0,19 0,02
4 22,24 % 0,28 0,01 8,06 = 0,10 0,01
5 22,10+ 0,27 0,01 8,01+ 0,10 0,01
6 21,85+ 0,27 0,01 7,92+ 0,10 0,01
Table 2
Choice of time of ultrasound treatment
T, min. Mn , mg/kg Sr Fe , g/kg Sr
10 20,57 + 0,26 0,01 7,45 % 0,09 0,01
15 21,54+ 0,27 0,01 7,80 £ 0,10 0,01
20 22,24+ 0,28 0,01 8,06 = 0,10 0,01
25 22,06t 0,27 0,01 7,99 + 0,10 0,01
Table 3
Statistics, deals with the results of analysis
Y=A+B*X | (Awater) 1 (Amodif..)
A 0.082 0.041
B 51311 61844
Number of points 5 5
Correlation coefficient 0,9997 0,9997
Residual dispersion 0.25 0.25
Dispersion 0.00084 0.00084
Table 4
Variation of mass of the samples of green clay
m, g Mn, mg/I Fe, mg/l
S S
(—:itp.fo r (—:itp.fo r
Jn n
01 0,055 = 0,004 0,01 0,15 = 0,01 0,04
0,2 0,11 * 0,01 0,04 0,29 = 0,01 0,03
0,3 0,16 = 0,01 0,04 0,44 0,01 0,02
0,4 0,22 * 0,01 0,04 0,59 * 0,01 0,01
0,5 0,27 * 0,01 0,03 0,73 * 0,01 0,01
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Table 5
The results of Iron and Manganese determination by AAC method in green clay (n=5, P=0.95)
Sample Mn, mg/kg Fe, mg/kg
E:thp_fo S E+'[p_f xS Sr
Jn Jn
Green clay 22,24+ 0,28 0,01 8060 + 100 0,01
Table 6
The results of Iron and Manganese determination by AEC-I1ZP method in green clay (n=5, P=0.95)
Sample Mn, mg/kg Fe, mg/kg
S S
Eitp.fo r Ei'[p'fo r
Jn Jn
Green clay 22,24 + 0,28 0,01 8060 £ 105 0,01

Table 7

Verification of accuracy of atomic-absorption determination of Iron and Manganese by “injected-found
out” method (n=5, P=0.95)

Content Injected Found out St
Fe, mg/kg 8060 8000 1610 * 199 0.01
Mn, mg/kg 22.24 20.0 4226 + 052 0.01

Table 8

Comparison of the results of Iron and Manganese determination by AAC and AEC-I3I1 methods in green
clay, stabilized by US treatment, according to Fisher and Student criteria.

Metal F S12 ti2
Manganese 1,57 0,064 1,25
Iron 1,02 0,007 1,95
At n=5, p=0,95
Ftable = 6,39 F< Fable
table = 2,31 t <teaple
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Table 9

An estimation of limit of determination of Manganese Cmin (Mmg/l) in clay by atomic-absorption method.

Ne Ag A Az Ay As As Acp So Chin
1 3 6 1 5 1 4 3.2 0.23 0.003
2 3 2 3 2 3 2 25

3 4 3 5 1 3 2 3.0 Cii=0,004

4 4 3 2 3 2 3 2.8

5 1 6 3 5 4 1 3.2

6 3 2 3 2 3 2 2.5

7 2 3 1 5 3 4 3.0

8 3 4 3 2 3 2 2.8

9 3 5 1 4 6 1 3.2

10 3 4 1 5 2 3 3.0

11 2 3 2 3 4 2 2.8

12 3 2 3 2 3 2 2.5

13 5 3 1 6 1 4 3.2

14 2 3 1 5 3 4 3.0

15 4 3 2 3 2 3 2.8

16 2 3 2 3 2 3 2.5

17 4 1 6 1 5 3 3.2

18 3 2 3 2 3 2 25

19 4 3 5 1 3 2 3.0

20 2 3 4 3 2 3 2.8
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Table 10
An estimation of limit of determination of Iron Cmin (mg/l) in clay by atomic-absorption method.
Ne Ap A Az Ay As As Acp So Chin
1 2 4 2 3 1 2 2.33 0.19 0.014
2 1 3 1 2 3 2 2.0
3 3 2 3 2 3 2 2.5 Cii=0,015
4 2 1 2 3 1 2 1.83
5 2 4 2 3 1 2 2.33
6 1 3 1 2 3 2 2.0
7 2 3 2 3 2 3 2.5
8 2 1 2 3 1 2 1.83
9 2 4 2 3 1 2 2.33
10 1 3 1 2 3 2 2.0
11 2 3 2 3 2 3 2.5
12 2 1 3 2 1 1 1.83
13 1 3 1 2 3 2 2.0
14 2 4 2 3 1 2 2.33
15 2 3 2 3 2 2 2.5
16 2 3 2 1 2 1 1.83
17 3 2 1 2 1 3 1.83
18 3 2 3 2 3 1 2.5
19 2 1 3 2 4 2 2.33
20 2 3 2 1 3 3 2.0
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Pic. 1,2 - Calibrated graphs for water solutions of Iron and solutions of Iron, based on Triton X-100 (®=4%b).
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