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Method of Chemical Analysis of Ferrous Metals Sectional Committee, MTD 2

FOREWORD

This Indian Standard ( Part 24 ) was adopted by the Bureau of Indian Standards, after the draft finalized by the
Methods of Chemical Analysis of Ferrous Metals Sectional Committee had been approved by the Metallurgical
Engineering Division Council.

1S 228, which was first published in 1952 and subsequently revised in 1959, covered the chemical analysis of plain
carbon and low alloy steels, alongwith pig iron and cast iron. It was revised again to make it comprehensive in
respect of steel analysis and to exclude pig iron and cast iron which were being covered in separate standards.
During its second revision the standard has been split up in several parts.

Determination of nitrogen in steel by steam distillation, has been covered in IS 228 ( Part 19 ) and Determination of
nitrogen in steel by optical emission spectrometer is under preparation and will be covered in a separate standard
which will form a part of the above series.

This part covers the method for determination of nitrogen ( 0.001-0.2 percent ) in steel by inert gas fusion thermal
conductivity method. The other parts of this series are:

(Part1):1987 Determination of carbon by volumetric method ( for carbon 50 percent ) ( third
revision )

(Part2):1987 Determination of manganese in plain carbon and low alloy steels by arsenite method
( third revision ) :

(Part3):1987 Determination of phosphorus by alkali-metric method ( zhird revision)

(Part4):1987 Determination of total carbon by gravimetric method ( for carbon greater than or equal

to 0.1 percent ) ( third revision)

(Part 5):1987 Determination of nickel by dimethyl glyoxime ( gravimetric ) method ( for nickel greater
than or equal to 0.1 percent ) ( third revision)

(Part6):1987 Determination of chromium by persulphate oxidation method ( for chromium greater than
or equal to 0.1 percent ) ( third revision)

(Part7):1990 Determination of molybdenum by alphabenzoinoxime method ( for molybdenum greater
than 1 percent ) ( third revision )

(Part8): 1989 Determination of silicon by gravimetric method ( for silicon 0.05 to 0.50 percent ) ( third
revision )

(Part9):1989 Determination of sulphur in plain carbon steels by evolution method ( for sulphur 0.01

to 0.25 percent ) ( third revision)

(Part10): 1989 Determination of molybdenum by thiocyanate ( photometric ) method in low and high
alloy steels ( for molybdenum 0.01 to 1.5 percent ) ( third revision )

(Part11):1990 Determination of total silicon by reduced molybdosilicate spectrophotometric method
in carbon steels and low alloy steels ( for silicon 0.01 to 0.05 percent ) ( third revision )

(Part12):1988 Determination of manganese by periodate spectrophotometric method in low and high
alloy steels ( for manganese 0.01 to 2.0 percent ) ( third revision)

(Part13):1982 Determination of arsenic

(Part14):1988 Determination of carbon by thermal conductivity method ( for carbon 0.005
to 2.000 percent )

(Part15):1992 Determination of copper by thiosulphate iodide method ( for copper 0.05 to 5 percent )

( Continued on third cover )
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1 SCOPE

This standard ( Part 24 ) covers the determination of
nitrogen in steel in the range 0.001 to 0.2 percent.

2 SAMPLE PREPARATION

The sample may be in the form of chips, drillings or
solid pin. The size of the solid pin should be such to
permit free introduction through the loading device
of the equipment or directly into the graphite crucible.
The sample may be cut for nitrogen analysis in such
a way that excess heat is not generated. A hacksaw
may be used for cutting. if drillings so desired, they
should be taken under argon atmosphere avoiding
excess heat. The sample to be analyzed may be rinsed
in acetone, air-dried and used.

3 PRINCIPLE OF THE METHOD

The sample, contained in a small graphite crucible, is
fused under a flowing helium atmosphere. Nitrogen
present in the steel is released as molecular nitrogen
into the flowing helium stream. The nitrogen is
separated from other liberated gases such as hydrogen
and carbon monoxide and finally measured by thermal
conductivity.

4 APPARATUS

4.1 Any commercial analyzer equipped to carry out
the above operations automatically may be used.

4.2 Graphite Crucible

High purity graphite crucible of the size recommended
by the manufacturer of the instrument.

4.3 Crucible Tongs

Capable of handling recommended crucibles.

5 REAGENTS

5.1 Helium ( 99.99 Percent and Above Purity )

5.2 Magnesium Perchlorate (Commonly known as
Anhydrone)

5.3 Sodium Hydroxide on Asbestos ( Commonly
known as Ascarite )

5.4 Rare Earth Copper Oxide
6 CALIBRATION BY STANDARD

6.1 Switch on the instrument and allow the time

recommended by the equipment manufacturer for
stabilization before use.

6.2 Purge the gas line and the thermal conductivity
cell for sometime for the time period as recommended
by the manufacturer before starting the analysis.

6.3 Set the analyzer to operate in automatic or manual
mode depending upon the nature of the sample.

NOTE — If the standard or sample is in pin form, calibrate
with pin standard by automatic mode and subsequently
analyze the sample also in automatic mode. However,
if the sample/standard is in the form of drillings, calibrate
by manual mode and also subsequently analyze the sample
in manual mode.

6.4 Weigh the standard sample and enter the weight.

6.5 Place the weighed standard sample in pin form in
the loading device for automatic analysis.

6.6 Place an empty graphite crucible on the furnace
lower electrode assembly and close the furnace. In
automatic mode, the analysis begins automatically and
at the end displays the percentage nitrogen on the
control console and also prints on the paper. However,
in manual mode, after closing the furnace, press the
analyzer switch. The purging and degassing will start.
Then lower the piston, keep weighed standard in the
graphite crucible and again close the furnace. Now
press again the analyzer switch. After the analysis
cycle, the percentage of nitrogen will get displayed
on the control console and also will give a print out.

6.7 Lower the position, remove the used crucible and
follow instructions of the manufacturer for cleaning
the furnace before starting the next analysis.

6.8 Repeat the analysis of the standard three times
and take the mean value as the percentage of nitrogen.

6.9 Calibrate the instrument as given in the instrument
manual. Until the certified value of nitrogen is obtained
with desired reproducibility.

6.10 Verify the response of the instrument by analyzing
a standard sample, after calibration. The value should
be within the allowable limits of the certified value of
the standard. If not, repeat the calibration and
verification.

NOTE — Repeat the calibration when a different lot
of crucible is used or the system has not been used for a
long time or when the carrier gas has been changed.
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6.11 Some instruments have provision for calibration
by nitrogen gas dosing. Then carry on calibration
by gas dosing as suggested by the manufacturer of
the instrument and finally verify the validity of
calibration by analyzing a certified reference standard
sample.

7 ANALYSIS OF SAMPLE

Weigh around | g of the unknown sample enter

the weight and carry out the analysis of the =~ sample
for nitrogen content by automatic/manual mode as
given in 6.5 10 6.7.

NOTE — Ensure that the calibration standards are of
same or similar composition as the sample to be analyzed.

8 PRECISION

The precision of analysis should be within£10 percent.
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Determination of tungsten by spectrophotometric method ( for tungsten 0.1
to 2 percent )

Determination of nitrogen by thermal conductivity method
Determination of oxygen by instrumental method

Determination of nitrogen by steam distillation

Determination of carbon and sulphur by infra-red absorption method

Determination of copper by spectrometric method ( for copper 0.02 to 0.5 percent )
( third revision)

Determination of total hydrogen in steel by thermal conductivity method
( hydrogen 0.1 ppm to 50 ppm )

Determination of total nitrogen in steel by optical emission spectrometer ( nitrogen 0.002
to 1.0 percent)

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 : 1960 ‘Rules for rounding off numerical
values ( revised )’.
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