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_ Mean ( X) = Sum of the obser\.·ed values 
Number ofvalues 

- Standard deviation (s) = The positive square root of the quotient obtained 
by dividing the sum of squares of the deviations of the test results from 
their arithmetic mean, by one less than the number of test results. 
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Determination of moisture 
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" • ..., 0 c 0 
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mruju'1~3tlruntlruir.3rumaMl!n .. 
Preparation of the dried sample 

Spread about 200g of the sample obtained as in 8-1-1 on a Petri dish and dry 
by the method given in 8-1-2. The dried material shall be referred to as the 
dried sample and shall be used in the tests where so indicated. 
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m1nnniirtn1trmitlrutiarnnmnl19n 
1 I 

Determination of insoluble matter in water 

D.1 Procedure 

D.1.1 Weigh, to the nearest O.Olg, approximately 20g of the dried sample (see 
Appendix C), dissolve it in 200 ml of water and heat to boiling. Cool and filter 
the solution through a weighed glass crucible. Wash the residue with water until 
the washings does not give any opalescence when tested with silver nitrate 
solution. Collect the filtrate and washings in a one-liter graduated flask and 
dilute to the mark. Reserve the solution so obtained for subsequent tests. 

D .1 .2 Dry the crucible along with the residue at l 05 °C to 110 °C and weigh. Repeat 
drying and weighing procedures until the difference between two successive 
weightings does not exceed 0.001 g. 

D.2 Calculation 
m 

Insoluble matter in water, per cent by mass = - 1 x 100 

where, 
m1 = mass, in g, of the residue; and 
m2 = mass, in g, of the dried sample taken for the test. 

Note: The residue will include free-flowing agents if added. 

m1nnniiriJtlJYtr! 
" Determination of sodium chloride 

E.1 Determination of anions and cations to calculate sodium chloride 

Determine the anions and cations given in first column of Table 3, by the methods 
prescribed in second column of the table. 

Table 3: Anions and cations 

Anion or cation Method of test 

Carbonate, as C0 3 Appendix F 
Calcium, as Ca Appendix G 
Magnesium, as Mg Appendix G 
Sulfate, as S04 Appendix H 
Total chloride, as Cl Appendix J 
Potassiwn, as K Appendix K 
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E.2 Calculation of residual chloride 

Express the carbonate as calcium carbonate or as sodium carbonate in absence of 
calcium and magnesium. If there is excess of calcium over the calcium carbonate, 
combine all the calcium with the sulfate and express the result as percentage of 
calcium sulfate. If there is excess of sulfate over what is required for calcium, 
combine the excess with magnesium and express the result as percentage of 
magnesium sulfate. If there is excess of calcium over the calcium sulfate, express 
it as percentage of calcium chloride and deduct the chloride corresponding to it 

· from the total chloride. Calculate the balance of magnesium as magnesium 
chloride and deduct the chloride corresponding to it from the chloride content. 
Also, deduct from the chloride content and amount of chloride corresponding to 
potassium content and express it as percentage of potassium chloride. The 
remaining chloride content is referred to as residual chloride. 

E.3 Calculation of sodium chloride 

Sodium chloride, as NaCl, per cent by mass = Residual chloride, as Cl x 1.648 

mniMnmmunn .. 
Determination of carbonate 

F.1 Reagents 

F. l. l Hydrochloric acid, standard volumetric solution, c (HCl) = 0.1 mol/l 
F .1.2 Methyl orange indicator solution 

Dissolve 0.1 g of methyl orange in I 00 ml of water. 

F.2 Procedure 

Pipette out 100 ml of the solution reserved in D-1-1 and titrate against standard 
hydrochloric acid (F-1-1) using methyl orange (F-1-2) as indicator. 

F.3 Calculation 
3V 

Carbonate, as C03, percent by mass = -
m 

where, 

V = volume, in ml, of standard hydrochloric acid used in the titration, 
and 

m = mass, in g, of the dried sample taken for the test in D-1-1. 
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Determination of calcium and magnesium 

G.1 Reagents 
G.1.1 Standard calcium solution 

Weigh, 1.000 g of calcium carbonate dried at 120 °C and dissolve it in the 
minimum quantity of dilute hydrochloric acid. Dilute the solution to one liter in 
a graduated flask. One milliliter of this solution is equivalent to 0.4008 mg of 
calcium. 

G.1.2 Ammonium chloride- ammonium hydroxide buffer solution 

Dissolve 67.5 g of ammonium chloride in a mixture of 570 ml ammonium 
hydroxide (rel. den = 0.90) and 250 ml of water. Also dissolve separately a 
mixture of 0.931 g of disodium ethylene diamine tetra acetate dehydrate and 
0.616 g of magnesium sulfate (MgS04, 7H20) in about 50 ml of water. Mix the 
two solutions and dilute to one liter. 
Note: Five milliliters of buffer solution added to 50 ml of distilled water shall 
not consume more than a drop of EDT A solution to change to distinct blue with 
e1iochrome black T indicator. 

G.1.3 Eriochrome black T indicator solution 

Dissolve 0.1 g of the dye in 20 ml of rectified spirit. This solution shall be 
prepared fresh every week. 

G.1.4 Standard EDTA solution 

Dissolve 3.72 g of sodium ethylene diamine tetra acetate dehydrate in water and 
dilute in a graduated flask to one liter. The solution shall be standardized 
frequently against standard calcium solution following the procedure given in 
G-2. 

G.1.5 Dilute solution hydroxide, approximately 10 per cent (mN) solution. 

G.1 .6 Murexide indicator solution 

Grind 0.2 g of murexide with 10 g of sodium chloride until the mixture is 
homogeneous. Thus 0.2 g of the mixture is suitable for 100 ml of the sample 
solution. 

G. l.7 Calcein indicator 

Grind thoroughly 0.1 g of calcein and 0.06 g of thymolphthalein with 10 g of 
potassium chloride. 

G.2 Procedure 

G.2.1 Standardization of EDTA solution 
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G.2.1.1 Transfer 25 ml of standard calcium solution (G-1-1) into a conical flask, add 
25 ml of water, 10 ml of ammonium chloride-ammonium hydroxide buffer 
solution (G-1-2), 5 drops of eriochrome black T indicator solution (G-1-3) and 
titrate against the standard EDTA solution (G-1-4) to a pure blue end point. 

G.2.1.2 Titrate 25 ml of the buffer solution (G-1-2) with EDTA solution (G-1-4) using 
eriochrome black T indicator (G-1-3). Subtract the buffer correction for 10 ml 
(usually it will be 0.1 ml) from the reading obtained in (G-2-1-1) and note the 
final titre value. Calculation the calcium equivalent to 1 ml of EDT A solution 
(saym1). 

G.2.2 Determination of calcium and magnesium 

G.2.2.1 Transfer 100 ml of the solution reserved in D-1 -1 into a 250 ml conical flask, 
add 10 ml ammonium chlo1ide-ammonium hydroxide buffer solution (G-1-2), 
and 5 drops of eriochrome black T indicator solution (G-1-3). Titrate against 
standard EDTA solution (G-1-4) till red wine colour of the solution changes to 
pure blue end point. Note the volume of the EDTA solution used in the 
titration. 

G.2.2.2 Transfer 100 ml of the solution reserved in D-1-1 into 250 ml conical flask, 
add 5 ml of sodium hydroxide solution (Gl-5) and stir well. add 0.2 g of 
murexide indicator (G-1-6) or 100 mg of calcein indicator (G-1-7) (see Note) 
and titrate against standard EDTA solution (G-1-4) till red wine colour of the 
solution changes to pure blue end point with murexide or green to purple with 
calcein indicator. Note the volume of the EDTA solution used in the titration. 

Note the volume of the EDT A solution used in the titration. 
Note: Patton and reeder's indicator may also be used in place of murexide 

indicator or mixed calcein indicator. 

G.3 Calculation 
. m xV 

Calcium, as Ca, per cent by mass = 1 2 

2 

. m(V. - V) 
Magnesrnm as Mg, per cent by mass = 0.6080 1 1 2 

m2 

where, 
m 1 = mass, in mg, of calcium equivalent to ml of EDTA solution (as 
determined in (G-2-1 ); 
V 1 = volume, in ml, of standard EDTA solution used in G-2-2-1; 
V2 = volume, in ml, of standard EDTA solution used in G-2-2-2; 
m1 = mass, in g, of the dried sample taken for the test in D-1-1. 
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Determination of sulfate 

H. I Reagents 

H.1.1 Standard barium chloride, 0.025 mol/l solution. 

Dissolve 6.108 g of barium chloride dehydrate in water and make up to one liter. 

H.1.2 Dilute hydrochloric acid, approximately 1 mol/l solution. 
H.1.3 Ammonium chloride-ammonium hydroxide buffer solution, same as in G-1-2. 
H. 1.4) Eriochrome black T indicator solution, same as in G-1-3. 
H.1 .5 Standard EDTA solution. 

Weigh 3.72 g of disodium ethylene diamine tetra acetate dehydrate in water and 
dilute in a graduated flask to one liter. The solution shall be standardized for 
frequently against standard barium chloride solution (H-1-1) and follow the 
procedure given in (G2-2). One milliliter of the standard EDTA solution is 
equivalent to 0.001 374 g of barium or 0.000 96 g of sulfate. 

H.2 Procedure 
H.2.1 Pipette out 20 ml of standard barium chloride solution (H-1-1) into a conical 

flask, add 2 drops of hydrochloric acid (H-1-2) and 10 ml of ammonium 
chloride-ammonium hydroxide buffer solution (H-1-3). Dilute with water to 
about 50 ml, add five drops of eriochrome black T indicator solution (H-1-4) and 
titrate against standard EDT A solution (H-1-5) to pure blue end point. Note the 
volume of the EDT A solution used in the titration. 

H.2.2 Pipette out 100 ml of the solution reserved in D-1 -1 and add two drops of 
hydrochloric acid (Hl-2) and heat to gentle boiling. To the hot solution, add 
with a pipette 20 ml of standard barium chloride solution (H-1-1). Boil gently 
for about 5 minutes and then cool to room temperature. The solution will be 
neutral or slightly acidic when tested with a litmus paper. Add 10 ml of 
ammonium chloride - ammonium hydroxide buffer solution (H-1-3) and five 
drops of eriochrome black T indicator solution (H-1-4). Titrate against standard 
EDTA solution to pure blue end point. Note the volume of the EDT A solution 
used in the titration. 

H.3 Calculation 

Sul fate, as S0 4, per cent by mass = 0.96 Vi + V2 + V3 

m 
where, 

V 1 = volume, in ml, of standard EDTA solution used in H-2-1; 
V2 = volume, in ml, of standard EDTA solution used in G-2-2-1 (total Ca 

and Mg); 
V3 =volume, in ml, of standard EDTA solution used in H-2-2; and 
m = mass, in g, of the dried sample taken for the test in D-1-1. 
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Determination of total chloride 

J .1 R eagents 

J.1.1 Potassium chromate indicator, 5 per cent (m/v) solution. 
J.1.2 Silver nitrate, standard volumetric solution c(AgN03) = 0.1 mol/l. 

J.2 Procedure 

J.2.1 Transfer 10 ml of the solution reserved in D-1-1 into a conical flask and add 1 
ml of potassium chromate indicator solution (J-1-1). Titrate against standard 
silver nitrate solution (J-1 -2) until the reddish brown tinge persists after brisk 
shaking. Carry out a blank determination. 

J.3 Calculation 

Total chloride, as Cl, per cent by mass = 354.6 V x c 
m 

where, 
V = volume, in ml, of standard silver nitrate solution used in the titration, 
corrected to blank; 
c = concentration, in mol/l, of standard silver nitrate solution used; and 
m = mass, in g, of the dried sample taken for the test in D-1-1. 

m1nruintjmMMJY .. 
Determination of potassium 

K.1 Apparatus 

K.1.1 Simple flame photometer, equipped with potassium filter corresponding to wave 
length of 767 run. 

K.1.2 Ordinary laboratory apparatus 

K.2 Reagents 

K.2.1 Standard potassium solution 
Weigh 1.0 g of potassium chloride, dissolve in distilled water and dilute to one 
milliliter with distilled water in a measuring flask. This solution contains 0.1 g 
of potassium chloride per I 00 ml. 

K.2.2 Standard dilute potassium solutions 
Dilute 10 ml, 20 ml, 40 ml, 60 ml, and 80 ml of standard potassium solution 
(K.2-1) to 100 ml with distilled water in different measuring flasks. Each flask 
now contains 0.01 g, 0.02 g, 0.04 g, 0.06 g, and 0.08 g of potassium chloride per 
100 ml. 
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K.2.3 Sample Solution 
Dissolve approximately 10 g of the dried sample (see Appendix C) in minimum 
quantity of distilled water and dilute to 100 ml in a measuring flask with 
distilled water. 

K.3 Procedure 
Adjust the galvanometer to read zero by distilled water and 100 by standard 
potassium (K-2-1). Spray various diluted solutions (K-2-2) and obtain the 
corresponding galvanometer reading. Plot the concentrations against galvanometer 
reading. Draw a smooth curve over the points which give a calibration curve in the 
range of 0.01 g of potassium chloride per 100 ml to 0.1 g of potassium chloride 
per 100 ml. 
After washing with distilled water, spray the sample solution (K-2-3) and obtain 
the galvanometer reading. From the graph, read out the corresponding 
concentration of potassium chloride in the solution. 

K.4 Calculation 
mi 

Potassium, as K, per cent by mass = 52.4 -
m2 

Where, 
m1 = mass, in g, of potassium chloride in the sample solution; and 
m2 = mass, in g, of the dried sample taken for the test. 

c) 

~t5~t5~ t5 
~ " "" 

mnmnmMittn~it3rurnnmn~9n ttnintiJt3JY!il 
1 • 

Calculation of matter soluble in water other than sodium chloride 

Matter soluble in water, other than sodium chloride, per cent by mass = 100 - (m1+ m1) 

where, 

m 1 = matter insoluble in water, calculation as in D-2; and 
m2 = sodium chloride content; calculated as in E-3. 

mtn'11lniimt3 
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Determination of Iodine 

M.1 Reagents and materials 

M.1.1 Methyl orange indicator solution 
Dissolve 0.01 g of methyl orange in water and dilute to 100 ml. 

M.1.2 Phosphoric acid, analytical reagent grade, approximately 85 per cent (m/V) 
solution. 

M.1.3 Bromine water, saturated aqueous solution 



Determine the approximate concentration (milligram of bromine per milliliter) 
by adding from a burette a measured volume to a flask containing 5 ml of 10 per 
cent (mN) solution of potassium iodide and 5 ml of dilute sulfuric acid and 
titrating the liberated iodine with 0. 1 mol/l solution of sodium thiosulfate. One 
milliliter of 0.2 mol/l solution of sodium thiosulfate is equivalent to 8 mg of 
bromine or 12.7 mg of iodine. 

M.1.4 Salicylic acid 
M.1.5 Potassium iodide 
M.1.6 Sodium thiosulfate, standard volumetric solution, c(Na2S203) = 0.005 mol/l. 

Prepare 0.1 mol/l solution by dissolving 25 g of analytical reagent grade sodium 
thiosulfate in 1 OOO ml water. Dilute 50 ml of this solution to l OOO ml. 

NOTE: Sodium thiosulfate solution should be standardized. 

M.1.7 Starch solution, freshly prepared 1 percent (mN) solution. 
M.1.8 Sodium chloride analytical reagent. 
M.1.9 Potassium iodate. 
M. l . l 0 Sulfuric acid, approximately 1 mol/l. 

M.2 Quantitative tests for iodate and iodine 

M.2.1 Procedure 
M.2.2 Transfer about 2 g of salt to a test tube and dissolve in 10 ml distilled water. 
M.2.3 Add about 1 ml of 10 percent Kl solution and 2 ml of 1 M sulphuric acid and 

few ml of starch solution. 
M.2.4 If iodate is present the solution will turn blue due to the liberation of iodine. 
M.2.5 Estimate the amount of iodate as given in procedure M-3. 
M.2.6 If there is no blue colour, there is no iodate in the salt. The salt may have iodide 

or may not be iodized. 
M.2.7 To check for the presence of iodide. 
M.2.8 Transfer about 2 g of salt to a test tube and dissolve in 10 ml distilled water 
M.2.9 Add about 1 ml of 10 percent KI0 3 solution, 2 ml sulphuric acid and few mJ of 

starch solution. 
M.2.10 If iodide is present, the solution turns blue due to the liberation of iodine. 
M.2.11 Estimate the amount of iodide as given in Procedure M-4. 
M.2.12 If there is no blue colour, there is no iodide in the salt. The salt may have 

iodate or may not be iodized. 
M.2.13 If there is no blue colour by both tests, then the salt does not have iodide or 

iodate. 

1'0TE : These qualitative tests must be carried before an opinion is expressed. 

M.3 Procedure (If iodine is added as IODATE) 

M.3.1 Weigh 10 g of salt accurately and dissolve in 100 ml of distilled water in a 250 ml 
conical flask which can be stoppered. 

M.3.2 Add 2 ml of 1 mol/l sulfuric acid to solution. Add 5 ml l 0% (mN) potassium 
iodide and stopper immediately. Shake it well and keep in dark for 5 minutes. 

M.3.3 Titrate this solution with a standard sodium thiosulfate solution 0.005 mol/ l, to 
a light straw colour and add 2 ml of 1 per cent starch solution and continue 
titration to colourless end point. 

M.3 .4 Carry-out a black test using 10 g of analytical grade solution chloride. 
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M.4 Procedure ( If iodine is added as IODIDE) 

M.4.1 Weigh 10 g of salt accurately and dissolve in 100 ml of distilJed water into a 
250 ml conical flask, which can be stoppered. Neutralize to methyl orange 
indicator (M-1-1) with phosphoric acid (M-1-2) and add 1 ml in excess. 

M.4.2 Add excess bromine water (M-1-3) to give approximately 20 mg to 25 mg 
bromine and boil the solution gently until colourless and then for 5 minutes 
more. Add a few crystals of salicylic acid (M-1-40 and cool the solution to 
room temperature. Add 1 ml of phosphoric acid (M-1-2) and approximately 

0.5 g of potassium iodide (M-1-3) and titrate the liberated (M-1-7) near the 
end of titration. Carry out a black detennination on reagent and make one or 
more. Control determinations, using l 00 ml of sodium chloride solution 
(M-1-8). 

M.5 Calculation 

I d. I nfl,. 21150(v; -V2 )xC 
o me as , m8 .<g = 

m 

where, 
V 1 = volume in ml of standard sodium thiosulfate solution for the sample. 
V2 = volume in ml of standard sodium thiosulfate solution required for blank 

detenn.ination. 
C = concentration in mol/l of the sodium thiosulfate solution. 
m = mass in g of the sample taken (dry basis) . 

N.1 Procedure 

nufmnnpH 
Determination of pH 

Weigh, to the nearest 0.1 g,20 g of the dried sample (see Appendix C) and 
dissolve in 100 ml of distilled water. Measure the pH of the solution at 27 ± 2 °C 
using a standard pH meter. 




