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

This Indian Standard ( Part 11 ) iTKId l<e\Gsion 11 was ;icIoptcc! I)? the Rareail nT India;~ 
Standards on 23 February 1990, after the tlrafi finalized 1,). rhc Melhods of Chemical Analysis of 
Ferrous Metals Sectional Committee had been app~.ov~‘d by the hietallurgical Engineering Division 
Council. 

IS 228, which was first published in 1952 and sul,sequrntly revised in 1959, covered the chemic‘ll 
analysis of plain carbon ant1 low alloy steels, along with pig iron and cast iron. It was revise<1 
again to make it comprehcnsivc* in respect of steel analysis, and LO exclutle pig iron and cast il,on 
which were being covered in separate standards. During its sccts~~~ r (~visim, the slandard \vas split 
up in several parts, and 14 parts have already been published covering only cllernical analysis 01 
steels. 

This stanclard IS 228 (Part 11 ) was pul~lisl~rd in 1!)70. In this third revision this part 1~1s beets 
brought in line with IS0 document ISO/L~IS 4829-2 ‘Steel and iron -~ Delermination of total 
silicon content - Keduced molybdosilicatc spectrophotometl-ic mc~hod: Pars 2 Silicon content 
between 0’01 and 0’05 percent’ and reproducibility 01’ 1 hc mc~~hotl II:IS also been incorporated. 

In reporting the results of a test or analysis made in acco~~~lance wit11 this st;nlclar~l, if the final 
value, observed or calculatetl, is to be rounded off, it sl1;~11 lx: clone in accordance with IS 2 : 1900 
‘Rules for rounding off numerical value5 ( rei&d 1’. 
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Indian Standard 

METHODS FOR 
CHEMICAL ANALYSIS OF STEELS 

PART 11 DETERMINATION OF TOTAL SILICON BY REDUCED 
MOLYBDOSILICATE SPECTROPHOTOMETRIC METHOD IN CARBON 

STEELS AND LOW ALLOY STEELS ( FOR SILICON o-01 ~0 o-05 PERCENT) 

( Third Revision ) 

1 SCOPE 

1.1 This standa1.d ( Part 11 ) covers the spectro- 
photometric method for determination of total 
silicon in the range of 0’01 to 0.05 percent in 
carlIon steels and low alloy steels. 

2 SAMPLING 

2.1 Samples shall lie drawn and prepared as 
prescribed in the relevant Indian Standards. 

3 QUALITY OF REAGENTS 

3.1 Unless specified otherwise, analytical grade 
reagents and distilled water shall be employed 
in the test. 

4 DETERMINATION OF TOTAL SILICON 
BY REDUCED MOLYBDOSILICATE 
SPECTROPHOTOMETRIC METHOD 

4.1 Outline of the Method 

Silicon is converted to silicic acid and complexed 
with sodium molyhdate which in turn is reduced 
IO molybdcrrum blue. The absorbance of com- 
plex is measured at 810 nm. 

4.2 Reagents 

Add 180 ml of concentrate(l hydrochloric acid 
(rd --- 1.16) and 65 ml of’ concentrated nitric 
acid ( rd -- 1’42) to .500 ml ~vater. Cool and 
clilute to onV litI c. 

1 Jilute 200 IA of hydrogen peroxicle ( 30 percent ) 
IO one litrp I\‘i(tr \\a[~. 

1 

4.2.6 Sodium Molybdate Solution 

Dissolve 2’5 g of sodium molybdate dihydrate 
( NaeMo0,‘2H~O) in 50 ml of water and filter 
through medium texture filter paper. Immedia- 
tely before use, add 15 ml of concentrated 
sulphuric acid (rd - 1’84), dilute to 100 ml 
and mix. 

4.2.7 Oxalic Aci~l, 5 percent ( w/v ). 

4.2.8 ,4scor&~: Arid, 2 percent ( prepare immedia- 
tely before use ). 

4.2.9 Pzoc Iron, ( silicon free ). ( silicon ICSS than 
2 lLg/s ). 

4.2.10 Sjandard Silicon SoluGon ( 1 ml 1 mg Si). 
Ignite silica ( purity>99’91;,SiO, ) at 150%. 
Cool and weigh 2’14 g and transfer to a platinum 
crucible. The high purity silica shall be freshly 
calcined and cooled in a desiccator. Mix 
thoroughly with 16 g of anhydrous sodium 
carbonate and fuse at 1050°C for 30 minutes. 
Extract the fused mass with 100 ml of water in 
polypropylene or PTFE beaker. Transfer to 1 
litre vtolumetric flask and shake well. Transfer 
the solution immediately to well-stoppered 
polytetrafluoroethylene bottle for storage. 

4.2.10.1 Slandard silicon solution - (1 ml = 20 fig Si). 

‘Transfer 10 ml of’ solution (4.2.10 1 to 500 ml 
volumetric flask. Dilute to the mark and mix. 
TI ansfer the solution to polytetrafluoroethylene 
bottle for immediate use. This solution contains 
20 Mg of Si per ml. 

4.3 Procedure 

4.3.1 \\‘eigh 0’500 ,q of ~uplo i11 a ?.50-ml 
polypropylene 01 ~~olylett~afluor~~ethylerle 
Ijeakcr. r\dd 85 ml of hydrochloric acid-nitric: 
acid mixture, cover with :I lid and warm gently 
I o di\solve. LVhen tl14. r(‘ilct iorl ce:+es, filter the 
solutiot~ tI1t011j~l1 close textuie :~slile 7 fllct pal>el 
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and collect the filtrate. Rinse the beaker with
20 ml water and wash the filter paper several
times with 20 ml of hot water. Reserve the
filtrate.

4.3.2 Transfer the residue and filter paper to a
platinum crucible and ignite at low temperature,
until carbonaceous matter is removed. Ignite at
6000C. Cool and mix the residue with 1 g of
sodium carbonate and heat at 900’C for 10
minutes. Cool and add 15 ml of water. -Cover
the crucible and allow the reaction to subside.
Add 15 ml of dilute stdphuric acid ( 1: 20), stir
to dissolve the melt and add to the
filtrate ( 4.3.1).

4.3.3 Transfer the solution ( 4.3.2) to a l-litre
volumetric flask and make up with water. Take
20 ml aliquot of the above solution into 50 ml
volumetric flask. Add pot assium permanganate
solution dropwise till pink colour is obtained,
which persists for 1 minute. Heat to boiling and
boil for 2 minutes. If the percipitate of
manganese dioxide occurs, add hydro~en
peroxide dropwise till the precipitate is just
dissolved and boil for 5 minutes. Add 10 ml of
sodium molybdate and allow to stand for 20
minutes. Add 5 ml of dilute sulphuric acid
~-.id4~i1~t~of oxalic acid and 5 ml of ascorbic

NOTE — The temperature of the solution be maintained
between range 15-25°C.

Dilute to mark and mix. Measure the absorba-
nce of the test solution against compensating
solution at 810 nm.

4.3.4 Compensating Solution

Take 20 ml aliquot of the sample solution ( 4.3.3)
in 50 ml volumetric flask and add the following
reagents, shaking after each addition:

— 5 ml of sulphuric acid ( 1: 4),

— 5 ml of oxalic acid,

— 10 ml of sodium molybdate and immedia-
tely add,

– 5 ml of ascorbic acid.

Dilute to mark and mix well.

43.5 Blank Solution

simultaneously with test solution and compensa-
ting solution, carry out two blank tests using
0“500 g of pure iron instead of sample.

NOTE – It is recommended that duplicate blanks be run
-with each of the tests. Find the absorbance values against
tbe compensating solution.

4.3.6 Calibratt”onCtirue

Transfer 0“500 g of pure iron into each of the
six 250-ml PTFE beakers and dissolve according
to the procedure specified in 493.1 and 43.2
using same amount of reagents. Add O, 2“5, 5’0.
7“5, 10“0 and 12”5 ml of standard silicon solution
( lm~ = 20 Bg Si ) to each beaker and continue
to follow rest of the procedure as specified
in 4.3.3. Prepare the calibration graph by
plotting the net absorbance values against the
silicon concentration in Kg/ml, in the prepared
solution.

NOTE — Blank solution and compensating, solution are
not necessary for the test solution as both are corrected
via zero solution of sttidard silicon’solution.

4.3.7 Calculatwn

Convert the corrected absorbance of each test
solution and blank solution into Mg/ml by the
calibration graph.

Calculate silicon content as:

(A–B)
Silicon, percent by mass = d ~

where

A = vg/ml of silicon in test solution ( correc-
ted for its compensating solution );

B = pg/ml of silicon in blank solution
( corrected for its compensating solu-
tion ); and

M = mass, in g, of sample.

4.3.8 Reproducibility — + 0“005 at 0“03 percent
level

* 0“01 at 0“05 percent
level.
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Standrrd Mark 

The use of the Standard Mark is governed by the provisions of the Bureau of Inditrn Standards 
Act, 1986 and the Rules and Regulations made thereunder. The Standard Mark on products 
covered by an Indian Standard conveys the assurance that they have been produced to comply with 
the requirements of that standard under a well defined system of inspection, testing and quality 
control which is devised and supervised by BIS and operated by the producer. Standard marked 
products are also continuously checked by BIS for conformity to that standard as a further safe- 
guard. Details of conditions under which a licence for the use of the Standard Mark may be granted 
to manufacturers or producers may be obtained from the Bureau of Indian Standards. 



Rureaa of Indian Standards 

BIS is a statutory institution established under the Brucau of Indian Standards Act, 1986 to promote 
harmonious development of the activities of standardization, marking and quality certification 
of goods and attending to connected matters in the country. 

Copyright 

BTS has the copyright of all its publications. So part of tlrese publications may be reproduced in 
any form without the prior permission in writing of BIS. This does not preclude the free use, in 
the course of implementing the standard, of necessary details, such as symbols and sizes, type or 
grade desigrrations. Enquiries relating to copyrig ! Ix addressed IO Ihe Director ( Public~tiorrs ), 
BIS. 

Revision of Indian Standards 

Indian Standards are reviewed perrodicaily and revised, wheu necess;try ctnd amendments, il any, 
are Issued from time to time. Users of Indian Standards slrould ascertain that they are in 
possession of the latest amendments or edition. Comments on this Indian Standard may be sent 
to BlS givmg the following reference: 

Amemimentm Imaned §ince Publication 
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