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British Standard Methods of test for
Petroleum and its products

Part 104. Mercaptan sulphur content of light hydrocarbon

products (silver nitrate method)
(Identical with IP 104/53)

Méthodes d’essai du pétrole et des produits pétroliers
Partie 104. Teneur en soufre sous forme de mercaptans des hydrocarbures iégers (méthode au
nitrate d’argent)

Verfahren zur Priifung von Erdél und Erdolprodukten
Teil 104. Mercaptanschwefelgehalts von leichten Kohlenwasserstoffen (Silbernitratverfahren)

Foreword
BS 2000 comprises a series of test methods for petroleum and its products that have been published previously by the
Institute of Petroleum (IP) and have been accorded the status of British Standards. Each method should be read in
~ conjunction with BS 2000 : Part 0 ‘General introduction’, which gives details of the BSI/IP agreement for publication of
the series, lists more than 60 methods scheduled to be published in this way in 1982 and 1983, and provides general
information on safety precautions, sampling and other matters.
The numbering of the other Parts follows that of the corresponding methods published in ‘IP Standards for petroleum and
its products, Part 1 Methods for analysis and testing’. BS 2000 : Part 104 is thus identical with IP 104/53. This IP
method was previously published in A5 format as BS 4386*, which has now been re-numbered and issued in the BS 2000
series and incorporates editorial changes that have been made to the previous edition. It is intended to issue further
revisions in line with any technical changes that may be made in subsequent editions of this IP method.

Caution. Attention is drawn to the safety precautions mentioned in Part O of this British Standard and also to the specific
hazard mentioned in clauses 5 and 7(a).

NOTE. The titles of the publications referred to in this Part of this British Standard are listed on the inside back cover.
Compliance with a British Standard does not of itself confer immunity from legal obligations.

*Now withdrawn.
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Method (identical with IP 104/53")

SCOPE .

1. These methods are intended for the determination of the mercaptan sulphur
in light hydrocarbon products. Method A is used for commercial butane and
other similar liquefied hydrocarbon gases, and Method B is used for motor fuels
and other volatile distiliates containing more than 0.001% w mercaptan sulphur.

The methods are not applicable in the presence of acetylenes.

OUTLINE OF METHOD

2. Hydrogen sulphide, if present, is removed from the sample, and the low
boiling point mercaptans are converted to silver mercaptides by reaction with
silver nitrate, the excess of which is then determined by titration with ammonium
thiocyanate.

.METHOD A - LIQUEFIED GASES

APPARATUS

3.(a) Metal Sample Bomb — constructed from stainless steel, aluminium, or
other sulphur resistant material. The bomb should have a minimum capacity of
200 ml and be provided with a needle valve at each end. The bomb and valves
shall be capable of withstanding a test pressure of 40 bar and the maximum
allowable capacity for liquefied gas (by weight) shall be stamped on the bomb.
[Note 1].

NOTE 1: The maximum allowable liquefied gas capacity is a weight that is equivalent to 0.4 of
the total water capacity of the bomb at 15.5°C.

(b) Wash Bottles — three Drechsel bottles, of approx. 150 ml capacity each,
for use in the removal of hydrogen sulphide.

(¢) Absorbers — two Drechsel bottles, each of approx. 150 ml capacity, and
fitted with a sintered glass disc of porosity No. 1, for use in absorption of the
mercaptans.

(d) Gas Meter — of either wet or dry type, graduated so that one revolution is
equivalent to 3 litre (0.1 ft3) or less.

(e) Balance — capable of weighing the sample bomb and contents to an
accuracy of at least 0.1 g.

REAGENTS

4.(a) Silver Nitrate Solution —
determination of the silver as chloride.

(b) Ammonium Thiocyanate Solution — 0.02 N, standardized against the silver
nitrate solution.

(¢) Ferric Ammonium Alum Solution — Dissolve 40 g of ferric alum and 20 ml
of 6 N nitric acid in 100 ml of distilled water and boil to remove free oxides of
nitrogen. Dilute to 400 ml with distilled water.

(d) Cadmium Sulphate Solution — containing 150 g of cadmium sulphate,
3CdS0,.8H,0, dissolved in 120 ml of N sulphuric acid and diluted to 1 litre of
solution with distilled water.

(e) Nitrogen — under pressure in cylinders, free from sulphur compounds and
oxygen.

0.02 N, standardized by gravimetric

This method IP 104 is obsolescent. It is being temporarily retained until the following methods have
gained wider recognition: IP 272 which replaces IP 104 (Method A), and IP 342 which replaces IP
104 (Method B).
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NOTE to clause 1. In this context,
the abbreviation ‘% w’ should be
replaced by ‘% m’.

NOTES to 3(e) and note 1. In this
context the term ‘weight’ should be
replaced by ‘mass’

1 bar = 10° N/m? = 10° Pa.

NOTE to 3(b) and 3(c). Gas washing
bottles complying with BS 2461 are
suitable.

NOTE to 3(c). A sintered disk of
maximum pore diameter 90—150 ym
complying with BS 1752 is suitable

NOTE to 4(e). Material complying with
Type 2 of BS 4366 : 1968 and free
from sulphur compounds is suitable.

NOTE to footnote 1. It is intended in
due course to publish IP 272 as a Part
of BS 2000. A method technically
equivalent to IP 342 is available in
ISO 3012 but it has not been
considered necessary topgw ments
this as a British £ andard.
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SAFETY PRECAUTIONS

5. Due consideration must be given, in both sampling and handling, to the
potential hazards of pressure build-up and fire risk. Suitable precautions are
detailed in IP 181, Sampling of Petroleum Gases.

If during the determination the gas flow falls off then DO NOT open the needle
valves wider (in case this causes a gas surge which might lead to the cadmium
sulphate absorbers discharging their contents into the laboratory) BUT close the
valves finger-tight, and then reopen them to obtain a steady flow of gas.

SAMPLE
6. The quantity of sample to be used depends on the mercaptan content of the
gas. The following are suggested as suitable minimum quantities.

Mercaptan sulphur Amount of sample, calculated
content as a gaseous volume
gr/100 cu ft mg/litre cu ft litres
1 0.0229 1 30
5 0.1145 0.2 6
25 0.5725 0.04 1
100 2.29 0.01 0.3

NOTE 2: In order to avoid errors due to differences between the mercaptan content of the liquid
phase and the mercaptan content of the vapour phase above it, the original volume of liguid in the
sample container must be sufficiently large to ensure that the volume of liquid removed into the
sample bomb for an analysis is only a small percentage of the original volume.

PROCEDURE

7. (a) Weigh the sample bomb, which must be clean and dry, and introduce a
suitable known weight of the liquid from the sample container. CAUTION: po
NOT ALLOW THE WEIGHT TAKEN TO EXCEED THE VALUE STAMPED ON THE BOMB, i.€.
0.4 x the total water capacity at 15.5°C. Use the procedure for taking snap
samples of liquefied hydrocarbon gases given in the appropriate sections of
Part IV of ‘IP Standards’, for filling the bomb.

(b) Assemble a scrubbing train consisting of the three Drechsel bottles each
containing 50 ml of cadmium sulphate solution followed by an absorption train
consisting of the two Drechsel bottles fitted with sintered bubblers and each
containing 25 ml of 0.02 N silver nitrate solution. Connect the Drechsel bottles
with suitable flexible tubing so that glass to glass joints are obtained. Purge the
train with nitrogen, and seal the connections at the extremities of the train with
screw-clips.

(¢) Connect the sample bomb to the scrubbing train, and if it is desired to
determine the volume of the sample directly, connect the gas meter to the outlet of
the final Drechsel bottle of the absorption train in order to record the meter
reading.

(d) Open the screw-clips and then the valve on the sample bomb and adjust the
rate of gas flow so that any hydrogen sulphide present is removed by the first pair
of Drechsel bottles [Note 3]. When no more gas passes, record the meter reading
and then purge the bomb and the train with nitrogen to remove any residual
sample. Ensure that the bomb has returned to room temperature during purging.
Record the temperature and barometric pressure.

NOTE 3: If hydrogen sulphide is present in the sample, resulting in the precipitation of cadmium
sulphide in the first two Drechsel bottles in the train, its concentration may be determined by
filtering the precipitate and following the procedure according to IP 103.

(e) Disconnect the Drechsel bottles and wash, with as little water as possible,
the contents of the two bottles containing the silver nitrate solution into a titration
flask. Add 2 ml of the ferric alum indicator and titrate the excess of silver nitrate
with the ammonium thiocyanate.
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NOTE to clause 5. The necessary
precautions for sampling liquefied
gases are also set out in section six
of BS 5309 : Part 3: 1976.

NOTE to 7(a)

. Procedure for taking

snap samples of liquefied gases are also
given in clause 20.2 of BS 5309 :

Part 2 : 1976.
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