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ALKYL BENZENE SULPHONIC ACID ( ACID SLURRY) -SPECIFICATION   

 
1	SCOPE
This standard prescribes requirements and methods of sampling and test for alkyl benzene sulphonic acid ( acid slurry ).

2	NORMITIVE REFERENCES
The Standards listed below are necessary adjuncts to this standard.
IS 8401:1994 alkyl benzene sulphonic acid ( acid slurry ) - specification
 
	
3 	TYPES
The material shall be of two types depending on active matter content, namely:
a)	Type I
b)	Type 2.

4 	REQUIREMENTS
5.1 Description
The material shall be in the form of a homo generous viscous liquid, easily pourable and shall not separate into two layers. When neutralized with alkali, it shall form a paste ranging from white to cream in colour.
 
5.2 The material shall also comply with the requirements prescribed in Table I.
Table 1 Chemical requirements 
	S No
	Requirement 
	  Type 
	Method or Test

	
	
	Type 1
		Type 2
	

	1
	Active matter as alkyl benzene sulphonic acid, percent by mass, Min
	95-0
	85·0
	A and B

	2
	Free alkyl benzene, percent by mass, Max
	2-0
	2-0
	C

	3
	Free sulphuric acid, percent by mass, Max
	2-0
	9-0
	D

	4
	Colour
	
	
	

	4 (a)
	of 10 percent alcohol c solution ( mass by mass ) in 1 /4 in cell on Lovibond Tintometer, not darker than
	5 Y + 1 R
	3 Y + 0·5 R
	E

	4 (b)
	of solution in distilled water containing 5 percent active matter on Klett colorimeter, Max ( in Klett )
	950
	700
	F



6	PACKING AND MARKING
6.1	Packing
The material shall be packed in polyethylene containers of suitable size, or any other suitable material or as agreed to between the purchaser and the supplier.
NOTE- If supplied in mild steel, there is likelihood of material getting contaminated with i:on particles.

6.2	Marking
The packages shall be securely closed and mar­ ked with the following particulars:
a)	Name and type of the material;
b)	Indication of source of manufacture;
c)	Net mass of the material;
d)	Batch No. or lot No. in code or other­ wise;
e)	Month and year of manufacture; and
f)	USE HAND GLOVES WHILE HANDLING.


7	SAMPLING
7.1	General
The general precautions, scale of sampling and preparation of test samples, shall be as prescribed applicable for liquid soap .



7.2	Number of Tests
7.2.1	Tests for determination of characteristics given at in Table 1 shall be conducted on each of the individual samples separately.

7.2.2	Tests for determination of all the remaining characteristics shall be conducted on the composite: sample.

 7.3	Criteria for Conformity
7.3.1	For each of the characteristics which has been determined on the individual samples (7.2.1 ) the mean ( X ) and the range ( R ) of the test results shall be calculated as follows:
or Individual Samples

Mean ( X) = The sum of test results
                      Number  of test results

Range ( R) = The difference  between the maximum and the minimum value of the test results.
7.3.1.1  The lot   shall be  deemed as conforming to the requirement  if the expression ( X - 0·6R ) is greater than or equal to maximum value given in Table 1,  and   ( X  +  0.6 R)   is less  than or equal to maximum value given in Table .

For each of the characteristics which has been determined on the individual samples ( 7.2.1 ) the mean ( X ) and the range ( R ) of the test results shall be calculated as follows:
 
7.3.2	For Composite Sample
For declaring the conformity of the lot to the requirements of other characteristics determined on the composite sample, the test results for each of the characteristics shall satisfy the relevant requirement.






8	TESTS
8.1	Tests to evaluate characteristics prescribed . in Table 1 shall be conducted as prescribed in Annex A to E. Reference to relevant clause of Annex B is given in A-01.
8.2	Quality of Reagents
Unless specified otherwise, pure chemicals and distilled water shall be· used in tests.
NOTE - Pure chemicals  shall mean chemicals that do not contain impurities which affect the results of analysis.
 























ANNEX A
A DETERMINATION OF ALKYL BENZENE SULPHONIC ACID
A-0.1 GENERAL
In the method prescribed,  the  molecular   mass of active matter shall be taken based on the molecular mass of alkyl benzene as declared by the supplier. This method shall be used  for routine analysis. For more accurate results, molecular mass of sodium alkyl benzene sulphonic acid shall be determined as prescribed in Annex B and then used in calculating the active matter content by this method.
A-1	OUTLINE OF THE METHOD
A-1.1 A solution of the anionic detergent containing added methylene blue is shaken with chloroform, which dissolves the methylene blue salt of the detergent. The mixture is  titrated with a cationic-active agent which, after it has combined with all the free anionic detergent begins to displace methylene blue from the salt. The end point is taken when sufficient methylene blue has been displaced into the aqueous layer to produce phases of  equal  colour  intensity. As the reaction is not stoichiometric, it is essential to carry out standardization using a known anionic detergent similar in nature  to the unknown.
NOTE - Hypochlorite’s and sulphites interfere with the detection of the end point and should be eliminated by the addition of ferrous sulphate or hydrogen peroxide respectively.
A-2	APPARATUS
A-2.1 Volumetric Flasks -  1 000, 500 and 250 ml.
A-2.2 Stoppered Graduated Cylinder -50 ml.
A-2.3 Graduated Cylinder -	50 ml.
A-2.4  Burette -25 ml.           
A-2.5  Pipette -10 ml. 
A-2.6 Beakers -250 ml.
A-3	REAGENTS
A-3.1 Chloroform -	chemically pure.
A-3.2 Sulphuric Acid 5 N Solution
Carefully add 134 ml of sulphuric acid ( relative density 1·84) to 300 ml of water and  dilute  to 1 Litre.
A-3.3 Standard Sulphuric Acid -   1.0 N.
A-3.4 Standard  Sodium  Hydroxide  Solution -1.0 N.
 
A-3.5 Standard Sodium Lauryl  Sulphate  Solution  0.004 M.

Check the purity of the  sodium  lauryl  sulphate as given in A-3.5.1 and simultaneously  prepare the standard solution.

A-3.5.1 Determination of Purity of Sodium Laury/ Sulphate
Weigh to the nearest 1 mg, 5 ± 0·2 g  of  the material into a 250-ml round bottom flask with ground-glass  neck.  Add  exactly  25  ml  of standard sulphuric  acid  solution  (  l·0 N ) and reflux   under  a   water   condenser.   During  the first 5 to  10 minutes,  the  solution   will   thicken and tend to foam  strongly;  control  this  by removing the source of heat and swirling the contents of  the  flask.   In order to  avoid  excessive foaming, instead  of refluxing,  the  solution may be  left  on  a  boiling  water-bath  for   one hour. After a further 10 minutes the  solution clarifies and  foaming  ceases.     Reflex   for   a further  l  hour.      Remove the  source of heat,   cool the flask and   carefully rinse the condenser  with 30 ml  of  ethanol  followed   by   water.    Add  a few drops of  the  phenolphthalein solution and titrate with standard sodium hydroxide solution. Carry out a blank test by  titrating  25 ml  of sulphuric acid solution ( 1.0 N ) with standard sodium hydroxide solution.

The  purity of  the sodium lauryl sulphate  =  28.84(V1-V0)N1
                                                                                    M1
where
V0 = volume   in   ml  of   standard	sodium hydroxide solution used for the blank;
Vi = volume  in  ml  of standard sodium hydroxide solution used for the sample;
N1 = Normality of standard sodium hydroxide solution; and
M = mass in g of sodium lauryl sulphate under test.

A-3.5.2 Procedure
Weigh to the nearest 1 mg, between 1.14 and 1.16 g of  sodium  lauryl  sulphate  and  dissolve in 200 ml of water.	Transfer to a ground glass stoppered 1 litre one-mark volumetric flask and dilute to the mark   with   water. Calculate the molarity, M1, of the solution by means of the formula:

M1= M2 x purity, percent by mass 
	288·4 x 100

where
M1 = missing of sodium lauryl sulphate taken.

A-3.6 Standard Benzethonium Chloride Solution  0·004 M .
Weigh to the  nearest  l mg  between l·75 and 1·85 g of  Benzethonium  chloride  and  dissolve in water.    Transfer  to a ground glass  stoppered 1 litre one-mark volumetric flask and  dilute to the mark with water.
NOTES
Note 1	In order to prepare a 0,004 M solution. dry the Benzethonium chloride at l05°C, weigh 1·792 g to the nearest 1 mg, dissolve in water and dilute to 1 litre. While drying, take care not to raise the temperature beyond 105°C.
Note 2	Other cationic reagents, such as cetyl trimethyl ammonium bromide and benzalkonium chloride, give results identical to those obtained using Benzethonium chloride. However, these tests have not been. carried out in sufficient number to make it possible to state that  the result  will  be   identical  no  matter  what the product analysed; for that reason, if benzethonium chloride is not available it is permitted to use another reagent provided  that  this  is stated in the test report.  However,  in  case of  doubt  and always in case of a dispute, only benzethonium chloride should be used.

A-3.7 Phenolphthalein Indicator Solution
Dissolve 1 g of phenolphthalein in  100 ml  of 95 percent ( v/v) ethanol.

A-3.8 Methylene Blue Solution ( 0·005 Percent )
Dissolve 0·05 g of methylene blue, 50 g of sodium sulphate and 6·8 ml of concentrated  sulphuric acid in water and make up the volume to l litre with water.
A-3.8. Mixed indicators are also available and may be used.
A-3.9 Sample Solution
Weigh a suitable quantity of the sample containing 100 to 160 mg of  anionic  active matter per 100 ml of solution. For this take an appropriate quantity of sample and neutralize with required quantity of sodium  hydroxide  solution to  get sodium alkyl  benzene sulphonate.   About 1g  of  sodium  alkyl  benzene   sulphonate  per 500 ml of the solution is suitable.




A-4  PROCEDURE
A-4.1 Standardization of Benzethonium Chloride Solution
A-4.1.1 Pipette 10 ml of standard sodium lauryl sulphate solution ( see A-3.5 ) into a 100-ml graduated cylinder provided with a glass stopper. Add 15 ml of chloroform and 25 ml of methylene blue reagent to the cylinder. Shake well. The chloroform layer ( lower ) shall be coloured blue or greenish blue.
A-4.1.2 Add from the burette benzethonium chloride solution slowly, initially in portions of 0.2 ml. After each addition, stopper the cylinder, shake well and allow the phases to separate. Initially the chloroform phase will be coloured blue or greenish blue. Towards the end the colour would start migrating to the aqueous layer. Note the reading at which the colour intensity in both the phases is the same when viewed under standard conditions of light, for example, against a white porcelain tile under normal daylight.
A-4.1.3 Calculate the molarity of benzethonium chloride solution as follows:
T2
where
Tl = molarity of sodium lauryl sulphate
solution, and
VI = Volume in ml of benzethonium chloride
solution added.

A-4.2 Determination of Anionic Active Matter
Proceed as described in A-4.1, taking 10 ml of the sample solution ( A-3.9 ) instead of sodium lauryl sulphate  solution ( see A-3.5 ) into a 100-ml graduated cylinder provided  with  a  glass stopper.    Add 15 ml of  chloroform  and  25 ml of methylene blue  reagent  to  the  cylinder. Shake well.  The  chloroform  layer  ( lower ) shall be coloured blue or greenish blue.
A-4.2 Determination of Anionic Active Matter
Proceed as described in A-4.1, taking  10 ml of the sample solution ( A-3.9 ) instead of ,odium lauryl sulphate solution.
A-4.3 Calculation
Calculate the anionic active matter as alkyl benzene sulphonic acid as follows:
Anionic active matter percent  by mass =	M X V2 X T2 X 5
                                                                                    M2
where
V2 = volume in ml of benzethonim chloride solution added;
T2 = molarity  of	benzethonium	chloride solution ( see A-4.1.3 );
M2 = mass in g of the sample taken; and
M = molecular mass of alkyl benzene sulphonic acid taken




                                                                     ANNEX B
DETERMINATION OF MOLECULAR MASS OF SULPHONIC ACID OR SODIUM SALT OF SULPHONIC ACID
 
B-1	APPARATUS
B-1.1 Beakers -- 150 and   l 000 ml capacity.
B-1.2 Buchner Flask -	500 ml capacity, fitted with a sintered glass filter funnel ( prosity 4 ).
B-1.3 Evaporating Basin
B-1.4 Separating Funnels -	l 000 ml capacity.
B-1.5 Steam-Bath
B-1.6 Wide-Mouthed	Flat Bottomed	Flask - 200 ml capacity.
B-1.7 Air-Oven -	Preferably electrically heated with temperature control device.

B-2	REAGENTS
B-2.1 Caustic Soda Solution -   10 percent (m/v).
B-2.2 Ethyl Alcohol -   30 percent, 96  percent,
( v/v) and 
B-2.3 Diethyl Ether 
B-2.4 Acetone
B-2.5 Phenolphthalein Indicator 
B-2.6 Methyl   Orange   Indicator -	0.1   percent
( m/v ).
B-2.7 Ferric Ammonium Sulphate Indicator - Saturate solution.
B-2.8 Standard Sulphuric Acid -	Approximately 0.1 N.
B-2.9 Standard   Ammonium Thiocyanate	Solution -	Approximately 0.1 N.
B-2.10 Nitric	Acid  -    Concentrated, relative density l·42.
B-2.11 Nitro-Benzene
B-2.12 StandardSilver	Nitrate	Solution - Approximately 0.1 N.
B-3	PROCEDURE
B-3.1 Weigh about 2 g of the material into a 150-ml beaker.   Dissolve in  minimum quantity of water and neutralize with caustic soda solution. Evaporate on a steam-bath to almost complete dryness. Digest with 50 ml of 96 per­ cent ethyl alcohol by heating  on  a  steam-bath for about 2 minutes. Stir and break up any hard lump with a glass rod flattened at one end. Allow the solid matter to settle and  decant  the hot alcoholic solution through a sintered glass filter funnel fitted to a Buchner flask to which suction is applied. Repeat the alcoholic digestion in a similar manner with  5 further   consecutive 30 ml portions of boiling ethyl alcohol.  Filter each extract in turn through the same sintered glass funnel and, finally, wash the residue several times with hot ethyl  alcohol   to  remove all the alcohol solubles. Evaporate the combined filtrate to a small  bulk  in  an  evaporating dish and transfer it to a separating funnel. Rinse the evaporating dish once with 50 ml of 96 percent ethyl alcohol and then four times with 50 ml portions of water. Add each wash in turn to the separating funnel. Add 150 ml of diethyl ether. Swirl gently to ensure adequate  mixing and allow the two phases to separate. Run off the aqueous alcoholic layer into a second separating funnel and extract twice with 75 ml portions of diethyl ether. Transfer the aqueous  alcoholic phase into a beaker and combine the three ether extracts.
B-3.2 Take the combined ether  extracts  in  a clean separating funnel. Wash three times with successive 50 ml portions of 30 percent ethyl alcohol and then with successive  50 ml portions of water until the ether phase is free from alco­ hol; usually 7 to JO water-washes are necessary. Combine all the alcoholic and aqueous extracts, neutralize  to   phenolphthalein and  evaporate  on a steam-bath until the volume  is  reduced  to about 25 ml. Add an equal volume of absolute alcohol and evaporate to dryness. The solution shall remain just pink to phenolphthalein throughout  evaporation.   To ensure that  the residue is completely anhydrous, add 30 m] of absolute alcohol and again evaporate to dryness. Extract the residue with 30 ml of hot 96 percent ethyl alcohol, stirring and  breaking  up  the  solid matter in the dish with a glass  rod.  Allow the solid matter to settle and decant the  hot  alcoholic solution through a sintered  glass  filter funnel fitted to a Buchner  flask to which suction is applied.   Extract the residue in the dish  with six  further  consecutive 30 ml  portions  of   hot 96 percent ethyl alcohol.   Pass each  extract in turn through the sintered glass  filter.  Finally, wash the residue in the sintered glass filter three times with about 20 of hot 96 percent  ethyl alcohol from the jet of a wash bottle.

B-3.3 Transfer the filtrate and washings in the Buchner flask to a wide mouthed flat-bottomed flask, evaporate nearly to dry in a  water­ bath and  drive off  the  remaining solvent  by dire ting a gentle  stream  of  dry  air into  the flask whilst continuously rotating  the  latter on the water-bath.  A thin  film of  active  matter, easy to dry, is thereby obtained. Add 10 ml of acetone, evaporate and remove   the   last   traces of solvent as described above, cool m a desiccator and weigh. Heat the flask  for  not  more than five minutes in an air-oven at a temperature of  100 ± 1°c, gently  blow out  with current of air, cool and reweigh. Repeat this drying process until the difference between two successive weightings does not exceed 3 mg.
B-3.4 The extract obtained contains !he active matter some sodium chloride and possibly traces of alkali carbonates which may have passed through the filter in the presence of detergent. Find the percentage of sodium carbonate and sodium chloride in the  extract  by  using  a portion of the  extract  as prescribed  in B-3.4.1 and B-3.4.2 respectively.
B-3.4.1 Determination of Alkali Carbonates
Weigh accurately about l g of the extract. Dissolve it in cold water, add a few drops of methyl  orange  indicator  solution  and   titrate with standard sulphuric acid to methyl  orange end point.
B-3.4.1.1 Calculation
Mass of sodium carbonate, g    =0·053 V1N1 X  M1
                                                                              M2
 
B-3.4.2 Determination of Chlorides
To the solution remaining  after  the estimation of alkali carbonates ( see B-3.4.1.2 ), add  2 ml of concentrated nitric acid and 20 ml of standard silver nitrate solution. Add 3 ml of nitro­ benzene and shake vigorously. Titrate with standard ammonium thiocyanate solution using ferric ammonium sulphate as indicator.
B-3.4.2.1 Calculation
Mass of sodium chloride, g= 0.0585 (20N3 - V2N1)    x M1
                                                                                         M2
where
V2 = volume in ml of standard ammonium thiocynate solution used;
N1 =- normality of standard ammonium thiocynate solution;
N3  = normality  of  standard	silver nitrate solution;
M1 = mass in  g  of  the  total  extract  ( see B-3.3 ); and
M = mass in g of the extract taken  for analysis in B-3.4.I.

B-3.5 Weigh accurately about 1 g of the extract. Dissolve in water and make up to 500 ml. Follow the titration procedure given in A-4.2 taking 10 ml of the solution for titration.


B-4	CALCULATION
B-4.1 Molecular mass
of alkyl benzene  sulphonic acid  =  ( 100-M1-M2   ) x  M  -22
                                                              5x V1 x T1
 
where
M   =  mass in g of the extract taken;
M1 = percent by mass of sodium carbonate·
( see B-3.4 ),
M1 = percent by  mass  of  sodium  chloride
( see B-3.4.2 ).
V1 = volume in ml of benzethonium chloride solution added;
T1 = molarity	of benzethonium chloride solution; and
22 = factor for  converting  molecular  mass
of sulphonate into that of acid slurry.
 














ANNEX C
DETERMINATION OF FREE ALKYL BENZENE
 
C-1	REAGENTS
C-1.1 Absolute Alcohol -	
C-1.2 Dilute Ethyl Alcohol -	50 percent.
C-1.3 Petroleum   Ether -	60 to  80°C   boiling range.
C-1.4 Phenolphthalein Solution 
C-1.5 Sodium Hydroxide Solution -	2N

C-2	PROCEDURE
C-2.1  Weigh   accurately   about 5  g  of  sample ( linear alkyl benzene sulphonate) into a 250-ml beaker. Dissolve in 50 ml of alcohol.  Neutralize to phenolphthalein  with  sodium hydroxide solution.   Add 50 ml  of  water. Transfer to a 250-ml separating funnel. Extract twice with 75 ml and 50 ml of petroleum ether respectively- Wash the extract with 50 ml of 50 percent alcohol.
C-2.2 Filter the ether layer through anhydrous sodium sulphate taken on Whatman filter paper No. 1 or equivalent,  in  a  previously weighed 150 ml beaker. Flash off the ether and dry the residue to constant mass.
C-3	CALCULATION
C-3.1 Calculate the free alkyl benzene  as follows:
Alkyl benzene, percent  by mass  =	M1 x 100
                                                              M2
where
M1 = mass in g of residue; and
M2 = mass in g of the sample taken for the test.
 

 



ANNEX D
DETERMINATION OF FREE SULPHURIC ACID
D-1.1 Absolute Alcohol -	
D-1.2 Phenolphthalein Solution -	
D-1.3 Sodium Hydroxide  Solution -  40 percent :m/v ).
D-1.4 Dilute   Hydrochloric   Acid -    50 percent ( v/v ).
D-1.5 p-Toluidine    Hydrochloride     Solution
Make a solution of  l00 g of p-toluidine and 78 ml of concentrated   hydrochloric   acid  to one litre in water.
D-1.6 Ethyl Ether 
D-1.7 Barium  Chloride Solution -10   percent ( m/v ).

D-2	PROCEDURE
D-2.1 Weigh accurately 4 to 5 g of alkyl benzene Dissolve in 20 ml of ethyl alcohol. Add a few drops of phenolphthalein and neutralize with sodium hydroxide solution. Add 80 ml of water to the neutralized solution and transfer to a 500 ml separating funnel. Acidify till congo red paper turns blue with dilute hydrochloric acid. Add 15 ml of p-toluidine hydrochloride solution. Adjust the  pH to less than 2 and add 75 ml of ethyl ether. Shake thoroughly with frequent  venting  and allow the layers to separate. Transfer  the aqueous layers to another separating funnel and again add 10 ml of p-toluidine hydrochloride solution and extract with 7S ml of ethyl ether. Take down the aqueous layer in 500 ml beaker. Wash the ether layer again with 40 ml of water and drain the aqueous layer  in  the  500-ml beaker. Discard ether layer.
D-2.2 Warm the   aqueous solution in the beaker to expel ether and add 25 ml of barium chloride solution gradually  under  constant  stirring. Digest the precipitate for 1 to Ik hour. Filter through a previously weighed Whatman No. 1 filter paper or equivalent. Wash the precipitate free from chloride and dry the filter paper to constant mass.
D-3	CALCULATION
D-3.1 Calculate the percentage of free sulphuric acid as follows:
Sulphuric acid, percent by mass =   M1 x 41.99
                                                              M2

where
M1 = mass in g of precipitate, f, and
M2 = mass in g of sample taken for the test.

ANNEX   E
DETERMINATION OF COLOUR BY LOVIBOND TINTOMETER
E-0	GENERAL	
This method determines the colour of acid slurry by comparison with Lovibond glasses of known colour characteristics. The colour is expressed as the sum total of the yellow and red slides used to match the colour in a cell of specified size in the Lovibond Tintometer..
E-1	APPARATUS
E-1.1 Lovibond Tintometer
E-1.2 Glass Cell - ¼ in size.
E-1.3 Filter Paper E-2 REAGENT
E-2.1 Ethyl Alcohol -   95 percent.
E-2.2 Carbon Tetrachloride 

E-3 .PROCEDURE
E-3.1 Filter the sample to remove any suspended or extraneous matter. Make sure that the sample in absolutely clear and free from turbidity. Clean the glass cell with carbon tetrachloride and allow to dry.
E-3.2 Prepare  a  10 percent  solution	of acid slurry   in 95 percent  ethyl alcohol( mass by mass).Fill the glass cell with this 10 percent solution  of  the  sample  and  place the cell in position  in  the   Tintometer.   Place  alongside, such red,  yellow,  blue  or  neutral  Lovi­ bond glass slides or any combination of  these as are necessary to match the colour shade of the sample and of the combination of the glass slides through an eye piece.
E-4 REPORT
E-4.1 Report the colour of the 10 percent  solution of the sample of acid slurry in terms of· Lovibond units expressed as  yellow  and  red units.
 







ANNEX F
DETERMINATION OF COLOUR BY KLETT COLORIMETER
 
F-1 APPARATUS
F-1.1 Klett Colorimeter 
F-2 PROCEDURE
F-2.1  Dilute the acid slurry with distilled water to give a solution containing five percent active matter.	Filter  the solution in a 4-cm  cell  using a Whatman  No. 42 filter,  match  the  colour  of the   solution  with   the   standard   colour   slides.• Report as the Klett colour, the number of the matched slide.
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