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Calcium Lignosulfonate

CAS: [8061-52-7]
DESCRIPTION

Calcium Lignosulfonate is a brown, amorphous polymer obtained from the spent sulfite pulping liquor of wood. It
may contain up to 30% reducing sugars. It is soluble in water, but not in any of the common organic solvents. The
pH of a 1 in 100 solution is between approximately 3 and 8.

Functional Use in Foods  Binder; dispersant.

REQUIREMENTS

Identification
A. A 0.15-g/L solution of the sample gives positive tests for Calcium, Appendix IIIA.
B. Dissolve 100 mg of the sample in 50 mL of water. Add 1 mL each of 10% acetic acid and 10% sodium

nitrite solutions to this solution. Mix the solution by swirling, and allow it to stand for 15 min at room temperature.
A brown color appears.

C. The ultraviolet absorption spectrum of a 0.1 g/L solution of the sample at pH 5 exhibits a peak between 275
and 280 nm.
Assay  Not less than 5.0% sulfonate sulfur.
Calcium  Not more than 7.0%.
Lead  Not more than 1 mg/kg.
Loss on Drying  Not more than 10.0%.
Reducing Sugars  Not more than 30.0%.
Residue on Ignition  Not more than 20.0%.
Viscosity of a 50% Solution  Not more than 3000 centipoises.

TESTS

Assay for Sulfonate Sulfur  Dissolve 1.0 g, accurately weighed, of the sample in 400 mL of water in a beaker.
Direct a gentle stream of nitrogen gas over the liquid's surface. Add 10 mL of nitric acid, and swirl the solution
thoroughly until the reaction subsides. Add 10 mL of 70% perchloric acid; again swirl thoroughly. Place the
uncovered beaker on a hot plate, and heat the contents vigorously until the center of the bottom of the beaker
becomes clear. Remove the beaker, and cool to room temperature. Add 5 mL of hydrochloric acid, and heat again
until white fumes appear. After cooling and diluting to approximately 100 mL with water, adjust to pH 6 ± 0.2
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with 10% sodium hydroxide. Then heat the solution to boiling. Add 15 mL of 10% barium chloride solution, and
place the solution in a beaker in a steam bath at 90° to 95° overnight. Filter through ashless filter paper (Whatman
No. 42, or equivalent), and wash with 200 mL of warm water. Transfer the paper and precipitate to a tared
crucible. Heat the crucible slowly on a Bunsen burner to expel moisture. Place the crucible and contents in a muffle
furnace at 850° for 1 h. Let the crucible cool in a desiccator, and then weigh the residue to the nearest 0.0001 g.
Calculate the percent of sulfonate sulfur by the formula

(R/S) × 13.7

in which R is the weight, in g, of the residue and S is the weight, in g, of the sample taken.
Calcium

Strontium Chloride Solution  Add 164.7 g of 60% perchloric acid, with stirring, to 500 mL of distilled water
in a 1-L beaker. Then add 15.2 g of strontium chloride hexahydrate, with stirring, until solution is complete.
Transfer the solution to a 1-L volumetric flask, and dilute to volume at room temperature with distilled water. Mix
the contents by inverting the stoppered flask several times.

Standard Solution  Using a certified 1000 ppm Calcium Standard Solution (Mallinckrodt or equivalent),
dilute quantitatively and stepwise to obtain a Standard Solution containing 0.7 mg of calcium per mL. The
Standard Solution should be stored in polyethylene bottles due to its instability in glass.

Sample Solution  Accurately weigh a previously dried 1-g sample, and dilute to 10.0 mL. If the initial Sample
Solution is not particle free, filter through a 0.45-µm disposable Millipore filter, discarding the first few mL of
filtrate. Pipet 5 mL of Strontium Chloride Solution into a 50-mL volumetric flask, and add 5.0 mL of the filtrate.
Dilute to volume, and mix well.

Procedure  Using a suitably calibrated atomic absorption spectrophotometer, determine the absorbance of the
Standard Solution and the Sample Solution at 422.7 nm, following the manufacturer's instructions for optimum
operation of the spectrophotometer. The absorbance produced by the Sample Solution is not greater than that
produced by the Standard Solution.
Lead  A sample solution from a 3-g sample prepared as directed for organic compounds meets the requirements
of the Lead Limit Test, Appendix IIIB, using 3 µg of lead ion (Pb) in the control.
Loss on Drying, Appendix IIC  Dry at 105° for 24 h.
Reducing Sugars

Lead Subacetate Solution  Dissolve 80 g in 220 mL of water. Stir overnight, and filter through Whatman No.
42 filter paper, or the equivalent. Dilute the supernatant solution to a specific gravity of 1.254 with freshly boiled
water.

Copper Reagent Solution  Dissolve 28 g of anhydrous sodium phosphate, dibasic, and 40 g of potassium
sodium tartrate(KNaC4H4O6.4H2O) in 700 mL of water. Add 100 mL of 1 N sodium hydroxide and 8 g of copper
sulfate pentahydrate, followed by 180 g of anhydrous sodium sulfate. Add 0.7134 g of potassium iodate, and dilute
to 1 L. Allow to stand for several days, then filter the clear top part of the solution through a medium-porosity,
sintered-glass funnel.

Dextrose Standard Solution  Dissolve 140 mg of dried dextrose, accurately weighed, in 500 mL of water.
Dibasic Sodium Phosphate Solution  Dissolve 19 g of sodium phosphate, dibasic, heptahydrate in 100 mL of

water.
Procedure  Dissolve 1 g of sample, accurately weighed, in 150 mL of water, and adjust the pH to between 6.9

and 7.2 with sodium hydroxide solution or acetic acid. Add Lead Subacetate Solution in increments until no
further precipitation is observed. Add water to 250.0 mL, and mix well. Centrifuge the mixture, pipet 10 mL of the
supernatant to a 50-mL volumetric flask, and dilute to about 35 mL. Add 2 mL or more of Dibasic Sodium
Phosphate Solution until no precipitation occurs. Dilute to 50 mL, and mix. Centrifuge at 2100 × gravity for 10
min. Pipet 5 mL of the supernatant solution, and mix with exactly 5 mL of Copper Reagent Solution in a test tube.
Loosely plug the tube, and place it in a boiling water bath for 40 min ± 10 s. At the end of the heating period, cool
the tube immediately in cold water. Add 2 mL of 2.5% potassium iodide solution and 1.5 mL of 2 N sulfuric acid.
Mix well, and titrate with 0.005 N sodium thiosulfate, using starch indicator, noting the volume consumed as VS.
Repeat the above procedure with the dextrose standard (5 mL of Dextrose Standard Solution and 5 mL of Copper



3

Reagent Solution), noting the volume consumed as VD. For each of the above titrations, run a corresponding blank
titration, VB, using 5 mL of water and 5 mL of Copper Reagent Solution.

Calculate the percent of reducing sugars by the formula

(35VB − VS)/(VB − VD),

in which VB − VS is the number of mL of 0.005 N sodium thiosulfate consumed by the 5-mL aliquot of the sample,
and VB − VD is the number of mL of 0.005 N sodium thiosulfate consumed by 5 mL of Dextrose Standard Solution.
Residue on Ignition  Ignite 1 g as directed in the general method, Appendix IIC.
Viscosity of a 50% Solution  Dissolve 200 g of sample, calculated on the dried basis and accurately weighed, in
200 mL of water contained in a 500-mL beaker. Equilibrate the solution at 25°, and measure its viscosity with a
Brookfield viscosimeter A (model LVG, or equivalent), using a number 2 spindle at 20 rpm.

Packaging and Storage  Store in well-closed containers.


