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Water Quality Sectional Committee, CHD 36

FOREWORD

This Indian Standard (Part 53) (Second Revision) was adopted by the Bureau of Indian Standards, after the draft
finalized by the Water Quality Sectional Committee had been approved by the Chemical Division Council.

Pollution caused by substances, on which biotic and abiotic agencies of decomposition are ineffective, is a
unique type of pollution. Toxic trace elements and heavy metals come under the category of non-degradable
pollutants. The problem caused by these elements is in fact due to their concentration in the environment in the
bio-available state and above a certain concentration become harmful to the living organism.

Iron (Fe) is naturally abundant in earth’s crust. Amount of iron available in soluble from depends upon the
concentration of the complex forming ions, pH and oxidation conditions. In the absence of the complex forming
ions, ferric iron is not significantly soluble unless the pH is very low. Oxygenated surface waters seldom contain
more than one milligram per litre of iron. Ground waters and the surface waters which are acidic, may, on the
other hand, contain considerably more iron. In water samples, iron may be present, as free hydrated ions, in the
form of organic/inorganic complex ions, in a colloidal state or as relatively coarse suspended particles. On
exposure to air or addition of oxidants, ferrous iron is oxidized to the ferric state (Fe®*) and may hydrolyze to
form red, insoluble hydrated ferric oxide. Ferric iron is not significantly soluble unless the pH is very low.

The Committee responsible for the formulation of IS 3025 : 1964 had decided to revise the standard and publish
it as separate parts. This standard supersedes 32 of IS 3025 : 1964. The first revision of this standard was
published in 2003.

In this revision following changes have been incorporated:
a) Direct air-acetylene flame atomic absorption spectrometry (AAS) method has been added; and
b) Inductively coupled plasma spectroscopy methods have been added.

In the preparation of this standard, considerable assistance is derived from ‘Standard methods for the
examination of water and wastewater’, 23" edition-2017, published by the American Public Health Association,
Washington, U.S.A.

The spectrometric method for determination of total dissolved iron and total (both dissolved and undissolved)
iron using 1,10 phenanthroline are technically equivalent to ISO 6332 : 1988 ‘Water quality — Determination of
iron — Spectrometric method using 1,10 phenanthroline’.

The composition of the Committee responsible for formulation of this standard is given in Annex A.

In reporting the result of a test or analysis made in accordance with this standard, if the final value, observed or
calculated, is to be rounded off, it shall be done in accordance with IS 2 : 2022 ‘Rules for rounding off
numerical values (second revision)’.
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Indian Standard

METHODS OF SAMPLING AND TEST (PHYSICAL AND
CHEMICAL) FOR WATER AND WASTEWATER

PART 53 IRON
( Second Revision )

1 SCOPE

1.1 This standard (Part 53) prescribes following
four methods for the determination of iron in water
and wastewater:

a) 1,10 phenanthroline method (applicable in
the range of 75 pg/1 to 500 pg/1 of iron);

b) Direct air-acetylene  flame  atomic
absorption spectroscopy (applicable for
0.3 mg/l to 10 mg/l) method,;

c) Extraction/air-acetylene  flame  atomic
absorption spectroscopy method; and

d) Inductively coupled plasma spectroscopy
method.

1.2 Depending upon the concentration range and
interference levels, choice of the method is made.

2 REFERENCES

The standards listed below contain provisions
which through reference in this text, constitute
provisions of this standard. At the time of
publication, the editions indicated were valid. All
standards are subject to revision and parties to
agreements based on this standard are encouraged
to investigate the possibility of applying the most
recent editions of these standards.

IS No.
IS 3025

Title

Methods of sampling and
test (physical and
chemical) for water and
wastewater:

(Part 2) :
2019/1SO 11885 :
2007

Determination of selected
elements by inductively
coupled plasma optical
emission spectrometry
(ICP-OES) (first revision)

(Part 65) : 2022/
ISO  17294-2
2016

Application of inductively
coupled plasma  mass
spectrometry (ICP-MS) —
Determination of selected
elements including
uranium isotopes  (first
revision)

IS No. Title
IS 7022 (Part 1) : Glossary of terms relating
1973 to water, sewage and

industrial effluents: Part 1

IS 7022 (Part 2) : Glossary of terms relating

1979 to water, sewage and

industrial effluents: Part 2
IS 17614 Water quality —

Sampling:

(Part 1) © Guidance on the design of

2021/1S0 5667-1 :  sampling programmes and

2020 sampling techniques

(Part 3) * Preservation and handling

ggié/ ISO 5667 of water samples

3 TERMINOLOGY

For the purpose of this standard, definitions given
in IS 7022 (Part 1) and IS 7022 (Part 2) shall apply.

4 SAMPLING AND STORAGE

The sampling shall be done as prescribed in
IS 17614 (Part 1) and IS 17614 (Part 3). The
sampling bottles shall be cleaned thoroughly with
dilute nitric acid (6 N), prior to the final rinsing
with water. The water samples should be collected
and stored preferably in polypropylene bottle or
chemically resistant glass containers. For the
determination of dissolved iron content, filter
through 0.45 um membrane filter, at the time of
sampling. The analysis of such samples is to be
carried out within 24 h of sampling. The samples
should be acidified with concentrated nitric acid
(2 ml of concentrated nitric acid in 1 litre sample,
just to bring down the pH below 2). The acidified
samples can be stored for a few days (up to 5 days)
in a refrigerator.

Iron in water may vary in concentration and form
with duration and degree of flushing before and at
the time of sample collection. Shake bottle
vigorously to obtain uniform suspension of
precipitated iron. Use particular care for when
colloidal iron adheres to the sampling bottle. The
problem is more acute with plastic bottle.

To access Indian Standards click on the link below:
https://www.services.bis.gov.in/php/BIS 2.0/bisconnect/knowyourstandards/Indian standards/isdetails/
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5 PURITY OF THE REAGENTS

Unless specified otherwise, only pure chemicals
and iron free distilled water shall be used in tests.

NOTE — ‘Pure chemicals’ shall mean chemicals that do
not contain impurities which affect the result of analysis.

6 1,10 PHENANTHROLINE METHOD
6.1 Principle

Iron in the solution is reduced to the ferrous state
by boiling with hydrochloric acid and
hydroxylamine, and treated with
1,10 phenanthroline at pH to 3.3. Three molecules
of phenanthroline chelate each atom of ferrous iron
to form an orange-red complex. The coloured
solution obeys Beer’s law. Its colour intensity is
independent of pH from 3 to 9. A pH between
2.9 and 3.5 insures rapid colour development in the
presence of an excess of phenanthroline. This
method is applicable in the range of 75 g/l to
500 pg/1 of iron.

6.2 Interference

Strong oxidizing agents, nitrite, cyanide, and
phosphates  (polyphosphates more so than
orthophosphates), zinc, chromium are some of the
interfering substances. The concentration of zinc
10 times more than iron, cobalt and copper in
excess of 5 mg/l, and nickel in excess of 2 mg/1
may also lead to interferences.

Cadmium, bismuth, molybdate, mercury, and silver
present in sample, precipitate phenanthroline. To
avoid interference initially boil with acid to convert
polyphosphates to orthophosphate and eliminates
nitrite and cyanide that might interfere. Add of
hydroxylamine to remove errors occurring due to
excessive strong oxidizing reagents. Evaporate the
sample, gently ash the residue and dissolve the
residue in acid in case of the presence of interfering
metals, if noticeable amount of colour or organic
matter is present. Ashing is carried out in porcelain,
silicon or platinum crucible that have been boiled
for several hours in 6 N hydrochloric acid. Use a
larger excess of phenanthroline to replace that
complexed by the interfering metals. Before the
extraction of iron, the presence of excess amount of
organic matter may necessitate digestion of sample.

6.3 Apparatus

6.3.1 Spectrophotometer — for use at 510 nm,
providing a light path of 1 cm or longer.

6.3.2 Acid-Washed Standard Volumetric Glassware

NOTE — Wash all glassware with concentrated
hydrochloric acid (HCI) and rinse with distilled water
before use to remove deposits of iron oxide.

6.4 Reagents

6.4.1 Hydrochloric Acid — concentrated solution
containing less than 0.5 mg/I percent iron.

6.4.2 Hydroxylamine Solution (NH>OH.HCI)

Dissolve 10 g of hydroxylamine hydrochloride in
100 ml water. This solution is stable for at least one
week.

6.4.3 Ammonium Acetate Buffer Solution

Dissolve 250 g of ammonium ethanoate in 150 ml
water and then add 700 ml of glacial acetic acid.
Prepare new reference standards with each buffer
preparation as even a good grade of ammonium
ethanoate contains significant amount of iron.

6.4.4 Sodium Acetate Solution

Dissolve 200 g of sodium  acetate
(NaC;H302.3H20) in 800 ml water.

6.4.5 1,10 Phenanthroline Solution

In 100 ml of solution, add 100 mg of
1,10 phenanthroline monohydrate (C12Hs N2. H,0)

by stirring and heating to 80 °C. Do not boil the
mixture. If the solution darkens, discard it. Heating
is not necessary if two drops of concentrated
hydrochloric acid are added to the water. The
prepared solution is stable for at least one week.

NOTE — 1 ml of this reagent is sufficient up to 100 kg of
Fe.

6.4.6 Potassium Permanganate — 0.02 M

To a reagent water, add 0.316 g of potassium
permanganate and dilute the solution up to 100 ml.

6.4.7 Stock Iron Solution

With constant stirring carefully add 20 ml
concentrated sulphuric acid (H2SO.) to 50 ml water
contained in 250 ml beaker (cooled in ice water)
and dissolve 1.404 g of ferrous ammonium
sulphate [Fe (NH4)2(SO4)2.6H.0]. Add 0.1 N
potassium permanganate (KMnQ,) drop wise till a
faint pink colour persists. Transfer quantitatively to
a 1000ml volumetric flask and makeup the



volume up to the mark with water and mix well
(1.0 ml = 200 pg of Fe).

6.4.8 Standard Iron Solutions

6.4.8.1 Pipette out 50.0 ml of stock solution into a
1 000 ml volumetric flask and make up the volume
up to the mark with water and mix well such that
(1.0 ml = 10.0 pg of Fe).

6.4.8.2 Pipette 5.0 ml of stock solution into a
1 000 ml volumetric flask and makeup the volume
up to the mark with water and mix well
(1.0 ml = 1.0 pg of Fe).

NOTE — Prepare standard iron solutions daily for use.

6.4.9 Diisopropyl Ether

CAUTION — Diispropyl ether is highly
inflammable.

6.4.10 Sulphuric Acid — concentrated
6.4.11 Nitric Acid — concentrated

6.5 Procedure

6.5.1 Determination of Total Iron

Pipette out appropriate portions of standard iron
solution into 125 ml conical flasks to contain from
10 pg of Fe to 100 pg of Fe. For the reagent blank,
pipette out 10 ml of water to a separate conical
flask. Dilute the contents of each conical flask to
about 50 ml by adding water. To each flask, add
1 ml hydroxylamine solution (NHOH.HCI)
solution and 2 ml concentrated HCI. Add a few
boiling chips and boil the solution until the volume
is reduced to about 20 ml. Cool to room
temperature and quantitatively transfer to 100 ml
volumetric flasks. Add 10 ml ammonium acetate
buffer  solution  first, and then add
10 ml 1,10 phenanthroline solution to each flask.
Dilute to 100 ml with water and mix thoroughly
and allow to stand for 10 min to 15 min.

6.5.2 Determination of Dissolved Iron

Filter the sample right after as it is collected through
a 0.45 um membrane filter into a vacuum flask
containing 1 ml of concentrated HCI/100 ml sample.
For total iron analyze the filtrate (see 6.5.1) and for
ferrous ion (see 6.5.3). This method of
determination is applicable for laboratory analysis,
as sample exposure to air might precipitate iron.
Subtract dissolved iron from total iron to calculate
the suspended iron in the sample.
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6.5.3 Determination of Ferrous lron

At the sampling site, determine the ferrous iron,
because in acidic solution ferrous to ferric iron
ratio may change with time. Acidify 2 ml of
concentrated HCI/100 ml of sample for
determination of ferrous ion only. Collect the
sample from source, in stoppered bottle. In a
100 ml beaker, immediately add 50 ml portion of
acidified solution followed by addition of 20 ml of
1,10 phenanthroline solution and 10 ml of
ammonium acetate buffer solution. Stir the beaker
vigorously. Add water to make up volume to
100 ml. Measure the color intensity within 5 min to
10 min. Avoid exposure to sunlight. Calculate
ferric ion by subtracting ferrous ion from total iron.

NOTE — The amount of phenanthroline solution may be
adjusted depending on the concentration of iron in the
acidified solution. Large amount of iron requires, larger
amount of phenanthroline solution for color development.

6.5.4 Color Measurement

Pipette out appropriate portions of standard iron
solution into 125 ml conical flasks to contain from
10 pg of Fe to 100 pg of Fe. For the reagent blank,
pipette out 10 ml of water to a separate conical
flask. Dilute the contents of each conical flask to
about 50 ml by adding water. To each flask, add
1 ml NH2OH.HCI solution and 2 ml concentrated
HCI. Add a few boiling chips and boil the solution
until the volume is reduced to about 20 ml. Cool to
room temperature and quantitatively transfer to
100 ml volumetric flasks. Add 10 ml ammonium
acetate  buffer  solution first and add
4 ml 1,10 phenanthroline solution to each flask.
Dilute to 100 ml with water and mix thoroughly
and allow to stand for 10 min to 15 min. Measure
the absorbance of the iron complexes at 510 nm
against the reagent blank. Construct a calibration
curve by plotting absorbance values against
micrograms of iron in 100 ml of the final solution.

6.5.5 Samples Containing Organic Interferences

If the sample contains an excessive amount of
organic matter, then sample is digested with HNO3
and H,SO4 and the iron present is separated by
extraction process as described in 6.5.5.1.

6.5.5.1 HNO3.H, SO4, digestion

Transfer a suitable volume of the homogenized
sample to a beaker. (Sample volume depends upon
the expected Fe content. If the expected
Fe concentration is of the order of 1 mg/l, the
sample volume will be about 800 ml. If Fe
concentration is between 10 mg/l to 100 mg/1,
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about 100 ml sample will be required.) Add 5 ml
concentrated HNOj3 and a few boiling chips to both
the solutions. Heat to boil the solutions, and
concentrate carefully on a hot plate to lowest
possible volume, if required cool the solutions and
transfer quantitatively, to two separate beakers of
smaller size (say 150 ml beaker). Add 5 ml
concentrated HNO3 and 10 ml concentrated H,SO4
to each of these. Heat up to the evolution of dense
white fumes of SOs. If the solution is not clear add
5 ml HNOs and re-heat until a clear solution (no
evolution of brown fumes) results. Cool, transfer
quantitatively to a 100 ml volumetric flask. Dilute
up to the mark with water, and mix well. Use this
solution for extraction of iron as described in
6.5.5.2.

6.5.5.2 Extraction of iron

Pipette out a portion of the solution obtained from
acid digestion, containing 10 pg of iron to 100 pg
of iron in a separator funnel. Add about 25 ml of
concentrated HCI to this. Mix and allow to cool to
room temperature. Extract the iron from the
HCI solution in the separator funnels by shaking
with 25 ml of diisopropyl ether. Draw off the lower
HCI layer into another separator funnel; extract both
again with 25 ml of diisopropyl ether. Continue the
extraction process three times. Separate the acid
layer and discard it. Transfer the combined ether
layer to the original separator funnel. Shake the
ether layer with 25 ml water; and transfer the
aqueous layer to a 100 ml volumetric flask. Repeat
the extraction of the ether layer with a second
25 ml portion of water, and transfer the aqueous
layer to the volumetric flask. Use this solution for
colour development, as described in 6.5.5.3.2.
Prepare a reagent blank using a volume of water
equal to that of the sample solution.

6.5.5.3 Colour development and measurement

6.5.5.3.1 Soluble iron (for filtered sample direct
determination)

6.5.5.3.1.1 Pipette out a portion of filtered sample
(filtered through 0.45 pm membrane filter),
containing 50 ug of iron to 60 pg of iron in 150 ml
conical flask. Dilute the contents of conical flask to
about 50 ml by adding water. Add 1 ml
NH,OH.HCI solution and 2 ml concentrated HCI.
Add a few boiling chips and boil the solution until
the volume is reduced to about 20 ml. Cool to room
temperature and quantitatively transfer to 100 ml
volumetric flasks.

6.5.5.3.1.2 Add 10 ml ammonium acetate buffer
solution first and add 10 ml 1,10 phenanthroline
solution to each flask.

6.5.5.3.1.3 Dilute to 100 ml with water and mix
thoroughly and allow to stand for 10 min to 15 min.
Measure the absorbance of the iron complexes at
510 nm against the reagent blank.

6.5.5.3.2 For samples after digestion and
extraction

Add 1 ml of NHOH.HC1 solution, add
10 ml ammonium acetate buffer solution and then
add 10 ml 1,10 phenanthroline solution to each
flask. 10 ml of phenanthroline solution in to the
volumetric flasks containing extracted iron
(see 6.5.5.1). Dilute to 100 ml with water, mix
thoroughly and allow to stand for 10 min. Measure
the absorbance of the iron-complex at 510 nm
against the reagent blank prepared in an identical
manner (using water instead of the sample
solution). Determine micrograms of iron in the
solution from the absorbance reading, by referring
to the calibration curve.

6.6 Calculation

6.6.1 Soluble Iron (Direct Determination Without
the Digestion Step)

mg of Fe/l = (ug of Fe (in 100 ml of the final solution)
vV

where
V = volume of the sample used, in ml.

6.6.2 Total Iron (When the Digestion is Carried
Out)

mg of Fe/l

_ (ug of Fe (in 100 ml of the final solution) 100
(V1 xVy)

where

V1 = volume of the sample used, in ml; and

V, = total volume of digested solution used

for Fe determination, in ml.

6.6.3 Precision and Accuracy

Precision and accuracy of this method depends
upon the methods of sampling, methods of colour
measurements (visual colorimetry or
spectrophotometry), the iron concentration and the
presence of interfering colour, turbidity and foreign
ions. The relative standard deviation reported in the
literature for iron in the 300 ug/l concentration
range is 25.5 percent.



7 DIRECT AIR-ACETYLENE FLAME ATOMIC
ABSORPTION SPECTROPHOTOMETRY
METHOD

7.1 Principle

The iron content of the sample is determined by
atomic  absorption  spectrophotometry.  For
dissolved iron, the filtered sample is directly
aspirated to the atomizer. For total recoverable
iron, a pre-treatment with hydrochloric acid (HCI),
nitric acid, and calcium solution is carried out prior
to aspiration of the sample. This method is
applicable in the range from 0.3 mg/l to 10 mg/l of
iron. However, the concentration range will vary
with the sensitivity of the instrument used.

7.2 Interferences

Interferences of cobalt, copper, nickel can be
controlled by using a very lean (hot) flame.
Silicons depressed the iron response, and can be

overcome by the addition of 0.2 percent calcium
chloride.

7.3 Apparatus

7.3.1 Atomic Absorption Spectrometer and
Associated Equipment

7.3.2 Use burner head as recommended by the
manufacturer.

7.3.3 Standard Volumetric Glassware
7.4 Reagents

7.4.1 Unless otherwise specified, only AR grade
chemicals should be used for all the tests.

7.4.2 Air — clean, dried and free from oil, water
and other foreign substances. The source may be a
compressor or commercially bottled gas.

7.4.3 Acetylene — standard commercial grade

7.4.4 Iron-free distilled water should be used for
preparing standards and reagent solution.

7.4.5 Calcium Solution

Dissolve 630 mg calcium carbonate (CaCOs3), in
50 ml of 1 + 5 HCI. Boil gently to obtain complete
solution. Cool and dilute to 1 000 ml with water.

7.4.6 Hydrochloric Acid (HCI) — 1 percent,
10 percent, 20 percent (all viv), 1 +5, 1 + 1, and
concentrated.
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7.4.7 Nitric Acid (HNO3) — 2 percent (all v/v),
1+5,1+ 1, and concentrated.

7.4.8 Stock Iron solution

Dissolve 0.100 g iron wire in a mixture of 10 ml
1 + 1 HCI and 3 ml concentrated HNOs. Add 5 ml
of concentrated HNO3 and dilute to 1 000 ml with
water (1.00 ml = 100 pg of Fe).

7.4.9 Standard Iron Solution

Prepare a series of standard solution in optimum
concentration by dilution of stock iron solution
with water containing 1.5 ml concentrated HNO3/I.

7.5 Procedure
7.5.1 Calibration Curve

Prepare sufficient standard solutions containing
0 pg/l to 60 pg/l of iron by diluting suitable
volumes of standard iron solution with nitric acid
(1 : 499) to 100 ml in volumetric flasks. Transfer
the contents of the volumetric flasks to 150 ml
beakers. Add 25 ml of calcium solution to each of
the volumetric flasks. Prepare a reagent blank using
10 ml of water in a similar manner. Aspirate the
reagent blank and carry out zero adjustment.
Aspirate sequentially the standard solutions and
measure the absorbance at 248.3 nm. Construct a
calibration curve by plotting absorbance values
against micrograms of Fe in 100 ml final volume.
Ensure that the calibration curve is linear, make the
necessary changes in the volume of the standard
solution used. (Increase in the final volume due to
the calcium solution is not to be considered for
calculation of micrograms of Fe).

7.5.2 Determination of lron

For the determination of dissolved iron content,
filter the sample through 0.45 pm membrane filter.
For total recoverable iron, digest the sample with
HNO3-H>S0; (see 6.5.2).

Add 0.5 ml of concentrated nitric acid to a suitable
volume of the sample taken (or the solution
obtained after digestion, which contains 50 pg of
iron to 60 pg of iron) in a 100 ml volumetric flask.
Make up to the mark. Transfer the contents of the
volumetric flask to a 150 ml beaker. Add 25 ml
calcium solution to this. Prepare a reagent blank
with 100 ml water. Rinse the nebulizer by
aspirating water containing 1.5 ml concentrated
HNOs3/I. Aspirate the reagent blank and carry out
zero adjustment. Aspirate the sample solution and
measure the absorbance at 248.3 nm. Determine
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micrograms of iron in the solution from the
absorbance reading, by referring to the calibration
curve.

7.6 Calculation

7.6.1 Soluble Iron (Direct Determination Without
the Digestion Step)

mg of Fe/l =

(ng of Fe (in 100 ml of the final solution)
vV

where
V = volume of the sample used, in ml.

7.6.2 Total Iron (When the Digestion is Carried
Out)

mg of Fe/l =

(ug of Fe (in 100 ml of the final solution) 100
VyxV,

where
V1 = volume of the sample used, in ml; and

V, = total volume of the digested solution used
for Fe estimation, in ml.

8 EXTRACTION/AIR-ACETYLENE FLAME
ATOMIC ABSORPTION SPECTROSCOPY
METHOD

8.1 General

The given method is suitable for the detection of
low concentrations of iron in water and wastewater.
This  method uses ammonium pyrrolidine
dithiocarbamate (APDC) as the chelating agent,
followed by extraction into methyl isobutyl ketone
after the aspiration into an air-acetylene flame.

8.2 Apparatus

8.2.1 Atomic Absorption Spectrometer and
Associated Equipment

8.2.2 Use Burner Head as Recommended by the
Manufacturer

8.3 Reagents

8.3.1 Unless otherwise specified, only AR grade
chemicals should be used for all the tests.

8.3.2 Air — clean, dried and free from oil, water
and other foreign substances. The source may be a
compressor or commercially bottled gas.

8.3.3 Acetylene — standard commercial grade

8.3.4 Iron-free distilled water should be used for
preparing standards and reagent solution.

8.3.5 Methyl Isobutyl Ketone (MIBK) — reagent
grade

8.3.6 Nitric Acid — concentrated, ultrapure
8.3.7 Sodium Sulphate — anhydrous

8.3.8 Ammonium Pyrolidine Dithiocarbamate
Solution

Dissolve 4 g of ammonium pyrolidine
dithiocarbamate in 100 ml water. If necessary
purify the salt with an equal volume of MBK. In a
separating funnel, shake it for 30 s. Withdraw a
lower portion and discard MBK layer.

8.3.9 Water Saturated MIBK

In a separating funnel, mix one part of purified
MIBK with 1 part of water. Shake it off for 30 s,
than allow it to settle. Save MIBK layer and
discard aqueous layer.

8.3.10 Potassium Permanganate Solution —
5 percent (w/v), aqueous

8.4 Procedure
8.4.1 Instrument Operation

8.4.1.1 It is difficult to formulate instructions as
applicable to every instrument, because of
differences between makes and models of atomic
absorptions spectrometers. See manufacturer’s
operating manual.

8.4.1.2 Install a hollow-cathode lamp for iron in the
instrument and set the wavelength at 248.3 nm. Set
the slit width as suggested by manufacturer for iron
being measured. Turn on the instrument and apply
current to hollow cathode lamp for 10 min to
20 min to stabilize the energy source. After the
adjustment of final position of the burner, aspirate
the water-saturated MIBK solution into the flame
and then gradually reduce the flow of the fuel until
the flame is similar to the pre-aspiration of the
solvent.



8.4.2 Standardization

8.4.2.1 A minimum of three concentrations of
standard iron solutions (see 7.4.9) are required to
be selected to bracket the expected iron
concentration and to be, in the optimum range of
concentration of the instrument, after extraction.
The pH of 100 ml of iron free water blank and 100
ml of standard is adjusted to a pH of 2 to 5 by
addition of 1 N Nitric acid or 1 N sodium
hydroxide, as required.

8.4.2.2 Each type of standard solution and blank
needs to be transferred into 200 ml of volumetric
flasks, followed by addition of 1 ml of ammonium
pyrolidine dithiocarbamate solution to each of the
flasks and shaken well to mix. Now add 10 ml of
MIBK to each of the flasks, followed by vigorous
shaking, for about 30 s. (The maximum volume
ratio of sample to MIBK is 40). Let the content of
every flask to settle and separate into organic and
aqueous layers, then carefully add water down the
side of each flask to bring the organic layer to the
neck so that it is accessible to the aspirating tube.
Set zero on the instrument at water-saturated MIBK
blank. Now aspirate the organic extract into the
flame directly and record the absorbance.

8.4.2.3 Prepare a calibration curve of absorbance
Versus concentrations before extraction on a linear

graph paper.
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8.4.3 Sample Analysis

Prepare the sample in a similar way, as the
standards. Aspirate water saturated MIBK to rinse
the atomizer. Now aspirate the organic extract as
treated above into the flame directly and record the
absorbance.

During the extraction, if any emulsion is formed at
the interface of water-MIBK, add anhydrous
sodium sulphate in order to obtain the
homogeneous organic phase. In that case, add
sodium sulphate needs to be added into all the
blanks and standards. The iron need to be
determined immediately after the extraction
process in order to avoid the problems related to
the instability of extracted complexes.

9 INDUCTIVELY COUPLED PLASMA
SPECTROSCOPY

Iron can also be determined by inductively coupled
plasma optical emission spectroscopy with
reference to procedure given in IS 3025 (Part 2).
Likewise, inductively coupled plasma mass
spectroscopy with reference to procedure given in
IS 3025 (Part 65) can also be used for the
determination of iron in water and wastewater.
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