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B.S. 3903 : 1965

Tris BRiTisH STANDARD, having been approved by the
Chemicals Industry Standards Committee and endorsed by
the Chairman of the Chemical Divisional Council,. was
published under the authority of the General Council on

13 July, 1965.

~The Tnstitution desires to cafi attention to the fact that this
British Standard does not purport to include all the necessary
provisions of a contract.

In order to keep abreast of progress in the industries
" concerned, British Standards are subject to periodical review.
Suggestions for improvements wilt be recorded and in a.Ew
course brought 1o the notice of the committees charged with
the revision of the standards to which they refer.

A complete list of British Standards, numbering over 4000,
fully indexed and with a note of the contents ol each, will
be Tound in the British Standards Yearbook, price 13s. The
B.S. Ycarbook may be consulted in many public libraries and
similar institutions.

This standard makes reference to the following British
Standards:

B.S. 604. Graduated measuring cylinders.

B.S. 612. Nessler cylinders.

B.S. 718. Density hydrometers and specific gravity hydro-
meters.

B.S. 753. Density-composition tables for aqueous solutions
of sulphuric acid.

B.S. 846. Burettes and bulb burettes.

B.S. 1647, pH scale.

B.S. 1792. One-mark volumetric flasks.

B.S. 3591. Industrial methylated spirits.

British Standards are revised, when necessary, by the Issue either
of amendment slips or of revised editions. It is important that
users of British Standards should ascertain that they are in
possession of the latest amendments or editions. . i

The following B.S.1. references relate to the work on this standard:

Comnitiee reference CIC/20 Draft for comment D 64/2162

B.S. 3903 : 1965

CONTENTS
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A. For oleums containing up to 25 per cent
of free 50,
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of free 50O,
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CO-OPERATING ORGANIZATIONS

The Chemicals Industry Standards Committee, under
whose supervision this British Standard was prepared,
consists of representatives from the following Govern-
_ment departments and industrial organizations:

*Association of British Chemical Manufaclurers
Board of Trade
British Iron and Stec] Federation
Fertilizer Manufacturers” Association
*(Gas Council
Institute of Vitreous Enamellers
Institition of Gas Engineers
*Ministry of Defence, Armty Department
Ministry of Health
*Nationa! Sulphuric Acid Association
Royal Institute of Public Health & Hygienc

The Government department and industrial organi-
zations marked with an asterisk in the above list,
together with the following, were directly represented
on the committee entrusted with the preparation of
this Britih Standard: :

Royal Institute of Chemistry

B.S. 3903 : 1965

) BRITISH STANDARD .‘Z_m.H.EO_‘um OF TEST. FOR

 SULPHURIC ACID

FOREWORD

The preparation of this British Standard was authorized by the Chemicals
Industry Standards Committee in order to provide methods for the analysis of
sulphuric acid of commercial quality and intended for general industrial pur-
poses. ) o . ) -
A density ‘method is proposed for the assay of samples containing up to
92 per cent H.80, and a temperature-rise test for acids containing 28 1o 100 per
cent H.S0,. ’

The committee has decided that there is no need to inchide a method for
determining total acidity as this test is rarcly applied by users or manufacturers.

For the same reason, no method has been included for determining free SO,
content of oleums containing between 25 and 60 per cent of free SO,.

This standard prescribes methods of test only and should not be used or guoied
as a specification defining limits of purity. Reference to the standard should be o
a form of words indicating that the methods of fest used conform to B.S. 3903,

METHODS
SCOPE

‘This British Standard describes methods of test for commercial sulphuric acld.
Part | covers tests for acids containing up to 100 per cent H,SO,. Part 2 describes
modifications necessary when these methods are applied to oleums.
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B.S. 3903 : 1965
Pact 1 i B.S. 3503 : 1965
Part-1

T FOR ACIDS _ : o ; _
PART 1. METHODS OF d.wm . S TABLE 1. DETERMINATION OF SULPHURIC ACID CONTENT
CONTAINING UP TO 100 PER CENT H,SO, AR - - USING THE TEMPERATURE-RISE METHOD

DETERMINATION OF mCH\m.ECW.—O ACID CONTENT . ,_ - ‘. . L mcnwnE__.._nm:.ngEmsmam.mwao 96 per cent H.50,
R o . “Temperature-rise” W.—.E.‘a‘m.: H,S0G, | . Temperature-rise | Per cent H,SO,

'
P R

Documents

A. FOR ACIDS CONTAINING UF TO 92 PER CENT H.S0,. i |
Measure the density using a suitable hydrometer complying with B.S. 7i8* i o degC.
and refer to B.S. 7531, S R . , T % “ 92.6
B. FOR ACIDS CONTAINING 85 TO 100 PER CENT H,S0,. S IR o LR R WM S w.ww
Outline of method. The sample is mixed with oleum and the rise in temperature : ) ’ ‘ ) 1 .
mmBn.._mEda.,;ﬂm:_ﬁ::lnanano:.n:_.F.rn:n.ocnncu:dqn_,nnnnﬂomSEP . &.. ., A ..‘ ‘ w ... WWM
.ﬂ.

Apparatus 91-3

a, Vacuum flask, 400 ml capacity. ’ S ‘ | , 32 L 910
b. Thermonteter, covering the range 0-50°C or 0-100°C, graduated at each o : 33 . 908
02 degC. ' 34 1 908
¢. Gradugted measuring cylinderf, 250 m! capacity. B . " 903

d. Two graduaied measuring cylindersy, 100 ml capacity. : - : ..umw

Reagent. The reagent used shall be a2 commercial quality oleum. . _ ‘ , S ] 38

Oleum, d = 1-910 to 1-930 at 20°C (containing 20-25 per cent free SO;). o ‘ 39.
i ’ P 5 . 40

930 4]
937 42

|
U-
't
2\
&
3
3
I3
B

(2

Procedure. Cool the sample to a temperature not above 25°C. Measure 150 mi
of the oleum (for samples containing 88 to 96 per cent H,50,) or 50 ml oleum:
(for samples containing 96 to 100 per cent H.S0,), pour into the vacuum flask, i
stir and record the temperature (#,°C). : : _ 954 43

In another measuring cylinder, measure 50 ml of the sample, stir, record the : : Cy 931 . 44
temperature (1,°C) and pour quickly into the oleum in the vacuum flask, stirring . o 929 - 45
vigorously. Record the maximum temperature (1;°C). , - O T U
Om_nc_ﬁn:Eﬂozﬁanm.:nm.lwo:oﬁ_ro_.Q.:E_m” mo_.muau_ﬁnSB._:._:numSEcue.ne_n:"mo.

(. + 31) L Temperature-rise m,._.un-. cent _l—um.Ol... Temperalure-rise Per cent H,SO,
1y — — (for samples containing 88 1o 96 per cent H.50,) T : . -
; degC

(r + 1) . 2 . 975
o {for samples containing 96 to 100 per cent H,S0,) g . , a7.3
2 : [ 970

and refer to Table 1 to determine the sulphuric acid content. .
If no temperature rise takes place on adding the sample to oleum, determine ! HM . ’ %7
the sulphuric acid content by the method described in Part 2 of this standard. i2 . MMN

TR RN AN

AR D T

* B.S. 718, * Density hydrometers and specific gravity hydrometers *. - '

. , ce . i 14 95-8
+ B.S. 753, ' Density-composition 1ables for agueous solutions of sulphuric acid ", - :
1 B.S. 604, ' Graduated measuring cylinders . 16
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Apparatus. Platinun dish, approximately 2 in (50 mm) diameter.

Procedure. Transfer S0 mi of the sample to the weighed platinum dish and -
evaporate to dryness on a sand bath in fume cupboard until no further fumes
are evolved. Finally ignite to constant weight at 850 - 50°C. ] .

Calculation. Residue on mmsm:o:. per cent by weight

. Wy x 2

=

where d = relative density of the sample at room temperature
and I, = weight, in grammes, of residue found.

DETERMINATION OF SULPHUR DIOXIDE CONTENT

Outline of method. Sulphur dioxide is removed from the sample by means of a
current of nitrogen and absorbed in sodium hydroxide solution. An excess of
potassium iodatefiodide is added to the Jaiter and the liberated iodine is titrated
with standard sodium thiosulphate solution.

Apparatus, Conical flask, 250 ml capacity, fitted with a ground glass stopper
through which pass inlet and outlet tubes. The inlet tube reaches almost to the
bottom of the flask and is connected through a trap and safety lute to a cylinder
of nitrogen fitted with a needie valve. The outlet tube is corninected by a glass
to glass joint to a coarse sintered glass bubbler reaching nearly to the bottom of
a Drechsel bottle.

Reagerts. The reagents used shall be of a recognized analytical reagent quality.
Distilled water, or water otherwise produced of at least equal purity, shall be
used throughout,

a. Nitrogen, from cylinder.

b. Sulphuric acid, 5N solution,

c. Sodiwm hydroxide, approximately 0-01n solution,
{. Sodiwn thiosulphate, 0-01N solution,

e. Potassinm iodatefiodide solution, 0-01n solution of potassium iodate
containipg 3 per cent (w/v) of potassium iodide.

f. Starch indicator solution, 0-25 per cent (w/v} aqueous solution of soluble
starch.

- ‘ ‘ & Part 1
Um._,mﬁg.HZ}HHOZ OF RESIDUE ON IGNITION IR |

‘Procedure. Place 50 mt of the sample or less, according to the expected SO,

_content, iato the 250 m! flask and 100 ml of the sodium hydroxide solution in

the Dizechsel bottle. Open the needle valve on the inlet tube to the flask, adjust

"the flow of nitrogen to 20 litres per hour and maintain this rate for threé hours.

" At the end of this period, disconnect the bubbler from the exit tube and turn
off the nitrogen in that order. Rinse the solution remaining in the sinter into the
bottle, add a known excess of the potassium iodatefiodide solution and acidify
with 5N sulphuric acid solution. Add 2 ml of the starch indicator solution and
titrate with the 0-01N sodium thiosulphate solution until the blue colour is just
discharged. o ey o

Carry out 2 “blank ” test using the same procedure and adding the same
excess of potassium fodatefiodide solution, omitting only the sample.

Calculation. mEEE.w mmoxaa‘noamnr calculated as 50,, per cent by weight
. 0032 x (T, — T)

T Vixd
where d = relative density of the sample at room temperature,

7: = volume, in millilitres, of 0-0In sodium. thiosulphate solution
used, in the * blank test’,

T. = vdlume, in millilitres, of 0-0In sodium thiosulphate solution
used in the determination

== volume, in millilitres, of mpBEa {aken.
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