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Foreword 
 

This standard has been prepared by the Technical Committee on Gases under the guidance of the Standards 
Projects Committee, and it is in accordance with the procedures of the Kenya Bureau of Standards. 
 
Refrigeration grade Sulphur Dioxide covered in this standard is intended for use in refrigeration purposes. 
 
This standard covers characteristics touching on their purity, packaging and marking.  
 
The standard also specifies limits on impurities such as non-volatile residue, sulphur trioxide and water.   
 
 
During the development of this standard, reference was made to the following document: 

IS 2432:1993 Liquid Sulphur Dioxide— Specification  

EN 1089-3:2004 Transportable gas cylinders—Cylinder identification, Part 3: Colour coding  

 

 
Acknowledgement is hereby made for the assistance received from these sources. 
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Liquid Sulphur Dioxide —Specification  
 

Part 2:  
 
Refrigeration Grade Sulphur Dioxide 
 

 

1 Scope 
 
This standard prescribes the requirements and test methods for compressed refrigeration grade Sulphur Dioxide 
in the form of liquid.  
 
 

2         Normative reference 
 
The following standard contains provisions which, through reference in this text, constitute provisions of this 
Kenya Standard. For undated reference, the latest edition of the normative document referred to applies. 
 
KS ISO 7225, Gas cylinders — Precautionary labels  
 

 

3  Requirements 
       

3.1  Purity 
 
When tested in accordance with the method specified in annex A, the product shall have a minimum of  
99.97 % m/v sulphur dioxide content. 
 

3.2       Colour and Sediment 
 
When tested in accordance with the method specified in annex C, the product shall pass the test. 
 

3.3  Impurities  
 
The material shall be colourless, non-flammable liquid possessing a strong suffocating odour characteristic of 
burning sulphur. The product shall comply with the impurities limits given table 1. 
 
Table 1 - Impurity limits for Technical grade Sulphur Dioxide  
 
SL 
NO. 

Characteristic Requirement Test method 

1.  Moisture, ppm,  m/v, max 50 Annex D 

2.  Non-volatile residue, ppm, m/v, max 2 Annex E 

3.  Sulphur trioxide and Sulphuric acid( as SO3), ppm, m/v, max 10 Annex F 

4.  Non-condensible gases in liquid phase, %, m/v, max 0.02 Annex G 
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4 Packing and marking 
 

4.1      Packing 
 
The product shall be supplied packed under pressure in the form of liquid in appropriate steel 
cylinders/containers complying with relevant Kenya standards. Valves or taps shall not be lubricated with oil or 
grease. 
 

4.2     Marking 
 

4.2.1    Cylinder  
 
Each cylinder/container shall be clearly and indelibly marked with the following information:  
 
a) The words “Refrigeration grade Liquid Sulphur Dioxide”; 

 
b) The name or registered trade mark and address of the manufacturer; 
 
c) Purity; 
 
d) The impurities limits in table 1, as applicable; 
 
e) Batch number; 
 
f) Date of filling; 
 
g) Net weight of the contents in Kg; 

 
h) Caution note on storage, handling and disposal instructions. 

 
 

4.2.2    Colour and chemical formula 

 
Each cylinder shall in addition to the markings in 4.2.1, be clearly and indelibly painted with the colour yellow  
and marked with the chemical formula corresponding to Sulphur Dioxide. 

 
4.2.3    Precautionary labels 

 

Each cylinder shall in addition to the markings in 4.2.1, be clearly and indelibly marked with precautionary labels 
as specified in KS ISO 7225.  

 
5.       Sampling 
 
Representative test samples of the product shall be drawn as prescribed in Annex B. 
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Annex A 
 

(Normative) 
 

 

Method for the determination of Purity of Sulphur Dioxide  
 

A.1 Principle 

 
Sulphur Dioxide content is determined by determining the total content of specified impurities as per table 1 in 
3.3 and reporting the balance as Sulphur Dioxide. 
 

A.2 Procedure 

 
Determine total specified impurities in table 1 of 3.3, by adding the results obtained in tests for moisture and oil 
content performed as prescribed in annexes D, E, F and G respectively. 
 

A.3 Calculation 

 
Purity of Sulphur Dioxide  is calculated as: 
 
           P                  = 100 –T 
 
Where P     = Purity (% m/v) 
 
           T       =Total specified impurities (% m/v) 
 
Report Purity results to two decimal places. 
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Annex B 

 

(Normative) 
 
 

Sampling of liquid sulphur dioxide 
 
B-1 General 
 
B-1.1 Samples shall be drawn and stored in a protected but well ventilated place. 
 
B-1.2 Precautions shall be taken to protect the sample, the material being sampled, the sampling apparatus and 
the containers for samples from adventitious contamination. 
 
B-1.3 The sample containers shall be of two-valve type as shown in Fig.1 or as agreed to between the 
purchaser and the manufacturer and shall comply with the requirements prescribed for cylinders in 4.2. 
 
 

 
 
Fig. 1- Two-valve sample container 
 
 
B-1.4 The sample containers shall be filled with the material in liquid phase up to not more than 80 percent of 
their capacity. 
 
B-1.5 Each sample container shall be marked with all the details marked on the container of material ( see 4.2 ) 
and the date of sampling. 
 
B-1.6 Samples shall be drawn under the supervision of persons familiar with the necessary safety precautions. 
 
B-1.7 Samples shall be taken from liquid phase only. 
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B-1.8 The material shall be mixed as thoroughly as possible by suitable means, and then sample drawn from 
any point of the container. If it is not possible to mix the material until homogeneity is assured, a liquid sample 
shall be secured as agreed to between the purchaser and the supplier. 
 

B-2 Scale of sampling 
 
B-2.1 Lot 
 
B-2.1.1 If material is supplied in tanks ( 1 000 kg or above ), each tank shall constitute a lot. 
 
B-2.1.2 In case of cylinders, a lot shall consist of all cylinders charged during one work shift from one charging 
manifold. 
 
B-2.2 For ascertaining the conformity of the material to the requirements of the specification, samples shall be 
tested separately for each lot. 
 
B-2.2.1 In the case of cylinders, the number of cylinders to be selected from lots of different sizes shall be in 
accordance with Table B.1. 
 
B-2.3 The cylinders to be selected for sampling shall be chosen at random. In order to ensure randomness, 
arrange all cylinders in a systematic manner and starting from any one, count them as 1, 2, 3, etc, up to r and so 
on, where r is the integral part of N/n. Every rth container thus counted shall be withdrawn to constitute the 
sample. 
 
B-2.4 From each cylinder selected for sampling, a small portion of the material, in liquid phase, sufficient for 
carrying the tests in duplicate, specified in Annexes C, D, E, F and G respectively shall be drawn ( see B-3 ). 
These samples shall constitute the individual test samples. 
 

B-3 Procedure 
 
B-3.1 Sample Transfer Line 
 
A sample transfer line made of materials on which sulphur dioxide has no action shall be used. A satisfactory 
line is one equipped with two valves on the sample container end, a control valve A and a vent valve B, as 
shown in Fig.2. 
 
B-3.2 Purging Sample Transfer Line 
 
Connect the ends of the transfer line securely to the product source and to the inlet valve C of the sample 
container as shown in Fig.2. Close the control valve A, the vent valve B, and the inlet valve C. Open the valve at 
the product source and purge the transfer line by opening the control valve A and the vent valve B, till liquid 
escapes through vent valve B. 
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Fig. 2- Sample transfer line 

 
B-3.3 Purging Sample Container 
 
With the sample container in an upright position and its outlet valve D at the top, close vent valve B, and inlet 
valve C and open control valve A. Open inlet valve C, and partly fill the container with sample by slowly opening 
the outlet valve D. Close the control valve A, and allow part of the sample to escape in the vapour phase through 
outlet valve D. Close outlet valve D and release the remainder of the sample in the liquid phase by opening vent 
valve B. Repeat the purging operation at least three times. 
 
B-3.4 Transfer of Sample 
 
Close the vent valve B, open the control valve A and inlet valve C, and fill the container with sample. Close the 
inlet valve C, and the valve at the product source. Open the vent valve B. 
 
After the pressure is fully released, disconnect the transfer line from the product source and from the sample 
container. Immediately after obtaining the sample, provide a 20 percent ullage in the sample container. 
 
Table B.1 Number of Containers to be Selected for Sampling 
 

LOT SIZE 
N 

Number of containers to be sampled 
n 

2 to 15 2 

16 to 40 3 

41 to 75 4 

76 to 125 5 

Above 125  6 

 
B-3.5 Care of Samples 
 
Place samples in a cool place as soon as possible. Keep them there until all tests have been completed. Discard 
samples in any sample container which develops leaks. Protect the valves of the sample container, either by 
packing the container in a crate or by using a protective cap, so that accidental damaging of the valve or 
tampering with it is avoided. 
 
 
 
 
 



                                                            DKS 2342-2:2011 

©KEBS 2011 — All rights reserved 5 

B-4 Number of tests 
 
B-4.1 Tests for all the characteristics given in Table 1 shall be performed on each of the individual samples. 
 

B-5 Criterion for conformity 
 
B-5.1 For Colour and Sediment 
 
The lot shall be taken as having conformed to the prescribed requirement if each sample passes the test. 
 
B-5.2 For characteristics other than colour and sediment, calculate the mean (X )and range ( R ) of the test 
results (range being defined as the difference between the maximum and the minimum values of test results). 
 
B-5.2.1 The lot shall be declared as conforming to the prescribed requirements for the different characteristics if 
the corresponding value computed for  ( X + 0.6R ) does not exceed the prescribed requirements. 
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Annex C 
 

(Normative) 
 

Method of test for colour and sediment 
 
 
C-2.1 Procedure 
 
Take 250 ml of the material in a flask which is immersed in methyl alcohol to prevent the formation of ice on its 
outside surface. Compare it with the same volume of water contained in a similar flask in diffused daylight. 
 
C-2.1.1 The material shall be considered to have passed the test if its colour is not darker than that of water and 
also if no sediment or suspended matter is visible. 
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Annex D 
 

(Normative) 
 

Determination of moisture  
D-1 Principle 
 
Moisture content is determined using the Karl-Fischer method. 
 
D-2 Apparatus 
 
D-2.1 Titration flask 
 
With a capacity of 60 to 75 ml, fitted with a rubber stopper with accommodation for the burette tip and a vent 
tube provided with a desiccant. 
  
D-2.2 Stirrer — magnetic or propeller type. 
 
D-3 Reagents 
 
D-3.1 Methanol — dried over burnt quick lime. 
 
D-3.2 Pyridine — dried over sodium hydroxide pellets. 
 
D-3.3 Karl Fischer reagent 
 
Dissolve 63 g of iodine in 100 ml of pyridine. Cool in ice and pass sulphur dioxide gas into the solution until a 
gain in weight of 32.3 g has occurred, taking care to avoid absorption of atmospheric moisture. Add sufficient 
methanol to produce 500 ml. Allow to stand for 24 hours. 
 
D-3.4 Standardization of Karl Fischer reagent 
 
Add about 20 ml of methanol to the titration vessel and titrate to the end point with Karl Fischer reagent without 
recording the volume required. Introduce by means of Lunge’s pipette a suitable amount of water, accurately 
weighed, and titrate again with Karl Fischer reagent. The end point can be detected visually by the change from 
a light brownish-yellow to an amber colour. Calculate the water equivalent of the reagent in milligrams of water 
per millilitre. 
 
NOTE — Karl Fischer reagent deteriorates continuously and should be standardized immediately before use or daily, as required. When 
freshly prepared, one millilitre is equivalent to about 5 mg of water. 
 

D-4 Procedure 
 
Transfer into the titration vessel an accurately measured volume of liquid sulphur dioxide. Titrate with Karl 
Fischer reagent to the end point, the liquid being stirred efficiently during titration. 
 
D-4.1 Calculation 
 
Moisture, parts per million ( m/v ) = 1000 ×    AV1 
                                                                         V2 
Where 
 
A = water equivalent of Karl Fischer reagent in mg/ml as obtained in A-3.4, 
 
V1 = volume in ml of Karl Fischer reagent used in the titration in D-4, and 
 
V2 = volume in ml of liquid sulphur dioxide taken for the test. 
 



                                                            DKS 2342-2:2011 

©KEBS 2011 — All rights reserved 8 

Annex E 
 

(Normative) 
 

Determination of non-volatile residue 
 
 

E-1 Procedure 
 
E-1.1 Take a 400-ml conical flask with a calibration mark at 250-ml point. Thoroughly clean the flask with 
chromic acid cleaning solution and water. The final water rinsing shall be neutral to methyl red indicator. Dry the 
flask at about 120°C. The surface of the flask shall be bright and free from film. Weigh the flask accurately. 
 
E-1.2 Wipe the valve of the sample container containing the sample, flush it and draw 250 ml of the material in 
the flask. Stopper the flask with a plug of cotton wool and allow the material to evaporate completely. Again take 
in another volume of 250 ml of the material and allow to evaporate. 
 
E-1.3 Remove the last traces of sulphur dioxide gas by connecting a gooch crucible adapter to suction and 
applying the rubber end to the flask, breaking contact after a short time. Repeat suction until no odour of sulphur 
dioxide remains. Weigh the flask again. Preserve the flask containing the non-volatile residue for test in Annex F. 
 
E-1.4 Calculation 
 
Non-volatile residue, parts per million ( m/v ) =  2 ( M2 – M1 ) × 10

3
 

 
where 
 
M2 = mass in g of the flask after evaporation, 
and 
 
M1 = mass in g of the empty flask. 
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Annex F 
 

(Normative) 
 

Determination of sulphur trioxide and sulphuric acid 
 
F-1 Reagents 
 
F-1.1 Standard Sodium Hydroxide Solution — 0.01 N. 
 
F-1.2 Phenolphthalein Indicator Solution 
 
Dissolve 0.1 g of phenolphthalein in 60 ml of rectified spirit and dilute with water to 100 ml. 
 

F-2 Procedure 
 
Add 200 ml of water to the flask containing non-volatile residue ( see E.1.3 ). Shake it well and titrate with 
standard sodium hydroxide solution using phenolphthalein as indicator. 
 
F-2.1 Calculation 
 
Sulphur trioxide and sulphuric acid (as SO3), parts per million ( m/v ) = 80 VN 
 
Where 
 
V = volume in ml of standard sodium hydroxide solution used, and 
 
N = normality of standard sodium hydroxide solution 
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Annex G 
 

(Normative) 
 

Determination of non-condensible gases in liquid phase 
 

G-.1 Apparatus 
 
The assembly of apparatus is shown in Fig.2. 
 

 
A — 100 ml gas burette, with the upper tip graduated in 0.02 ml down to 0.2 ml mark 
B — Three way tail type stopcock 
C —Cup for addition of potassium hydroxide 
D — Connection for sulphur dioxide inlet 
E — Levelling bulb (containing mercury) 
F — Rubber tube 
G,H — Pinchcock 
J, K — Open ends of rubber tubing 
L — Rubber tubing from sample container 
M — Glass sight tube near point of attachment to sample container 

 
Fig. 2 apparatus for determination of non-condensible gases in liquid phase 
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G-.2 Reagent 
 
G-2.1 Potassium Hydroxide Solution —approximately 30 percent. 
 

G-3 Procedure 
 
G-3.1 Open the tail type stopcock B so as to connect A and C, keeping the pinch-cock H closed. Raise the 
levelling bulb E until mercury just enters the cup C. Close cock B leaving a small globule of mercury in the cup C. 
 
G-3.2 Place the sample container containing the material on its side so that the remshorn of the lower valve is in 
the liquid phase, and connect the apparatus to the sample container as shown in Fig.2. 
 
G-3.3 Keeping the pinch-cock G open, cautiously open the sample container valve until liquid sulphur dioxide is 
seen to run through the glass tube M and overflow at K. Open the pinch-cock H and turn the stopcock B to 
position shown in the figure after which the pinch-cock G and the sample container valve shall be closed. 
 
G-3.4 When the liquid sulphur dioxide has vaporized as indicated by the globule of mercury, open the sample 
container valve for two or three minutes to sweep out the air in the apparatus. Keeping the pinch-cock G closed, 
turn the stop-cock B quickly to connect the sample container with burette A with sulphur dioxide gas. Close the 
pinch-cock H, open the pinch-cock G and turn stopcock B so as to connect A and C allowing the burette full of 
gas to run to waste from the cup C. 
 
G-3.5 Refill the burette A in the same manner as indicated in G-3.1 with exactly 100 ml of sulphur dioxide gas 
under atmosphere pressure. Close pinch-cock H, turn the stopcock to position shown in the figure. Add 15 to 20 
ml of potassium hydroxide solution in the cup C and introduce it in the burette through the stopcock taking care 
to exclude all air. After contraction has ceased, adjust the level of mercury in the bulb to that in the burette and 
read the residual volume. 
 
G-3.6 Report the volume in millilitre of the residual gas as percent of non-condensible gases in liquid phase. 

 
 
 
 

 

 

 

 

 

 

 

 

 




