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Microdetermination of Barium in Formation Water By
Atomic Absorption Spectrophotometry
Using Matrix Matching Procedure
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Summary: An improved method is described for the determination of barium
occuring at trace levels in water associated with oil deposits in natural
formation water. Better results were obtained by using matrix matching
procedure than the standard addition method. Effect of high concentrations
of calcium, strontium, potassium and sodium on barium absorbance have also
been investigated. d
Introduction
Formation water, the water Flame emission and atomie
present alongwith crude oil in oil absorption spectrophotometry, using
reservoirs normally contains high

concentrations of alkali and alkaline
earth metals. Sea water is usually
injected in oil beds to pressurize the
crude oil for its recovery [1]. Sea
water contains a large quantity of
sulphate ions and on mixing with
formation water insoluble alkaline earth
sulphates are formed which are
deposited in pipelines as a hard scale
[2], and ultimately blocks them. The
scale formed by calcium and strontium
ions is relatively easier te remove as
compared to the hard barium sulphate.
In order to deal with the scale problem
an accurate knowledge of -calcium,
strontium and barium concentrations
in formation water is very essential
[3]. Calcium and strontium ions are
usually present in larger amounts so
their determination does not involve
any difficulty. However, problems are
encountered in barium determination
from formation water, owing to its
relatively smaller amount.

standard  addition procedure in
normally employed for complex matrices
[4]. Unfortunately, this technique
failed in this case because the inter-
ference effect varies with the ratio
of the interfering element to barium
[6], resulting in a non-linear graph.
To achieve the desired accuracy, a
matrix matching procedure is thus
developed in the present studies,
Though a rough idea of the major
constituents of formation water is
essential but the result, obtained by
this procedure were much better than
those obtained by standard addition
method. Accuracy of the results was
reasonable when compared with those
achieved by spectroscopic method [7].

Experimental
Equipment:
A Perkin-Elmer Model-305, Atomic

Absorption Spectrophotometer equipp-
ed with a servoscribe chart recorder
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and standard barium hallow cathade
lamp was used. Absorption of barium
was measured at 553.4 nm.

Reagents:

All reagents used were of Analar
Grade. Doubly distilled water was
used through out the studies.

Solutions of barium (0.1M)
strontium (0.1M) and calcium (0.1M)
were prepared from their anhydrous
carbonates, by dissolving their appro-
priate amounts in a minimum quantity
of 6M hydrochloric acid and then
diluting with water. Sodium (2M) and
potassium (0.1M) stock solutions were
prepared by dissolving their Chlorides
whereas magnesium ribbon was treated
with 6M hydrochloric acid to prepare
(0.1M) solution of magnesium.

To check the accuracy of the
proposed procedure, a synthetic
sample of formation water was prepared
on the basis of the approximate compo-
sition of Forties Formation water [8].
The concentration of different
components in the final solution was;
barium (0.002M), strontium (0.007M)
calcium (0.08M) magnesium (0.015M)
potassium (0.01M) and sodium (1.3M).

Natural sample of formation water
was provided by the B.P. (British
Petroleum) Ltd.

Procedure:

Aliquots of 0.01M barium solution
(0.5-2.5mi) were transferred into five
100ml calibrated flasks. To each flask
8 ml of calcium and 6.5 ml of sodium
solutions were added. 10 ml of 10%
hydrochloric acid were added and
contents were diluted to the mark with
water. A blank was prepared by
adding appropriate quantities of the
reagents except barium solution. The
solutions were aspirated in a medium
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air-acetylene flame and absorbance of
each solution was measured against the
blank.

Synthetic and natural samples
were diluted ten times with a 1%
hydrochloric acid content in the final
volume.

Results and Discussion

A linear calibration graph in the

range 0.5-2.5 x 10~4M barium was
obtained with a significant intercept
along Y-axis (Fig.1). The intercept
was probably due to the high concent-
rations of sodium and calcium ions
present in the standards as well as
in Dblank. The results of natural
formation water samples obtained by
the described procedure (matrix
matching) have been compared with
those obtained by standard addition
method and spectrophotometric method
[7]1. As shown in Table-1, standard
deviation of the proposed procedure
is far better than standard addition
procedure and reasonably near to the
values for spectrophotometric method.
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N

AbsorbanceiArbitrary Units)

5.5 1.0 1.5 2.0 2.5
Barium Cone. 109 M

Calibration line for barium absorbance
in the presence of sodium (0.13M) and
calcium {(0.008M) ions.

Fig-1:






