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QH“y) Designation: E 449 — 96

Standard Test Methods for

Analysis of Calcium Chloride *

This standard is issued under the fixed designation E 449; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilone} indicates an editorial change since the last revision or reapproval.

This standard has been approved for use by agencies of the Department of Defense.

1. Scope 3. Significance and Use
1.1 These test methods cover the analysis of calcium chlo- 3.1 Calcium chloride is available in various forms and
ride and solutions. purities. A major use is the de-icing and dust control of roads.

1.2 Procedures are given for the determination of calciunit is also used in the coal industry for dustproofing and
chloride, magnesium chloride, potassium chloride, sodiunfreezeproofing, in foods, in electrolytic cells, and in refrigera-
chloride, and calcium hydroxide. The test methods appear ition brines. The test methods listed in 1.2 provide procedures

the following order: for analyzing calcium chloride to determine if it is suitable for
Sections its intended use.

Calcium Chloride 810 16

Magnesium Chloride, Potassium Chloride, 17 to 26 4. Reagents

and Sodium Chloride . .

Calcium Hydroxide 27 t0 33 4.1 Purity of Reagents-Reagent grade chemicals shall be

13 Tis standard does ot purpor o adress all of el S50 1 1 55, Cnless alfnuse ndcated, e shal
safety concerns, if any,associated with its use. It is thqQea ents of thg American Chemical Societ whereysuch
responsibility of the user of this standard to establish appro- 9 Y:

priate safety and health practices and determine the applica-SpeC'ﬁc"’ltIons are availabfeOther grades may be used, pro-

bility of regulatory limitations prior to usBpecific hazard xlidﬁd Srilts ];L;Stsrifi?riiglzzg wiﬁ]toﬂe Ierssegrfigt Ifhgfaiztjﬁgint%
statements are given in Section 5. gh purty to p 9 y

. : he determination.
1.4 Review the current Material Safety Data Sheet (MSDS} . o
for detailed information concerning toxicity, first aid proce- to4\}\/2a'§a l:rg‘:;; Vggti’n—dté?ls?izgt&erynvsaer:n'?;/%aeteﬁ’(;?f%inec?ﬁ
dures, handling, and safety precautions. reagent water conforming to Specification D 1193.
2. Referenced Documents

2.1 ASTM Standards:

D 345 Test Method for Sampling and Testing Calcium
Chloride for Roads and Structural Applicatidns

D 1193 Specification for Reagent Water

E 180 Practice for Determining the Precision of ASTM

5. Hazards

5.1 While calcium chloride is a relatively harmless material,
some of the reagents used in these methods present possible
safety hazards. Potassium cyanide is extremely hazardous and
must be handled with great care. In addition to being poison-

Methods for Analysis and Testing of Industrial Chemigals ous, solutions containing cyanide should never be mixed with

E 200 Practice for Preparation, Standardization, and Stora—1Cids to preclude the release of poisonous hydrogen cyanide
age of Standard and Reagént Solutions for, Chemicayas- Concentrated hydrochloric acid and sodium hydroxide

Analysig also are hazardous chemicals which may produce serious burns
E 663 Practice for Flame Atomic Absorption Analysis on contact.
6. Atomic Absorption Spectrophotometers
6.1 Photometers and photometric practice used in these

methods shall conform to Practice E 663.

1 These test methods are under the jurisdiction of ASTM Committee E15 on
Industrial and Specialty Chemicalsand are the direct responsibility of Subcommittee
E15.02 on Product Standards. —
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7. Sampling 12.4 Hydroxylamine Hydrochloride Solutier(10 %)—
7.1 Sampling of calcium chloride is not within the scope of Dissolve 10 g of hydroxylamine hydrochloride (M8&IH-HCI)
these test methods. See the appropriate sections of Test Methhg90 mL of water.
D 345. 12.5 a-Hydroxynaphthol Blue’
7.2 The sample to be analyzed shall be considered to be that12-6 Modified Calcein Indicatar®
sample in a single bottle submitted to the analytical laboratory. 12.7 Potassium Cyanidg¢KCN).
7.3 The size of the sample shall be sufficient to perform all 12.8 Sodium Hydroxide Solutiaf@0 g/L)—Add slowly 80 g

analyses without the reuse of any portion of the sample. ~ Of sodium hydroxide (NaOH) in 300 mL of water stirring
constantly. Cool, transfer to a 1-L volumetric flask, dilute to

CALCIUM CHLORIDE volume with water, and mix.
12.9 Sugar granulated.

8. Scope
8.1 This test method covers the determination of calciumt3- Procedure
chloride in the range from 0 to 100 %. 13.1 Solid Samples-Weigh 100.0 g of sample and wash
into a 1000-mL volumetric flask with water. Add 10 mL of HCI
9. Summary of Test Method (1+3) and swirl to dissolve the sample. Cool to room

9.1 Calcium in an alkaline solution is titrated with standardtemperature, make to volume with water, and mix. Pipet a
ethylenediaminetetraacetate solution, using modified calcein RO-mL aliquot into a 500-mL volumetric flask, dilute to
as an indicator. The color change is from green to purple. volume, and mix. Proceed as in 13.3.

-hydroxynaphthol blue is also suitable as an indicator, in which 13.2 Liquid Samples-Weigh 100.0 g of sample and wash

case the color change is from red to blue. into a 1000-mL volumetric flask with water. Add 10 mL of HCI
(1 + 3) and mix. Cool to room temperature, make up to volume
10. Interferences with water, and mix. Pipet an aliquot containing ab8ug of

10.1 Strontium and other cations not complexed with cya-CaCl, into a 500-mL volumetric flask, dilute to volume, and
nide at pH of at least 10 will consume ethylenediaminetetraacmix. Appropriate aliquot volumes are indicated in the table
etate solution and will affect the accuracy of this test methodbelow. Interpolate if necessary.

Expected CaCl, Aliquot
11. Apparatus Concentration, % Size, mL
11.1 Buret 50-mL, Class A. ot s
11.2 Weighing Bottle glass-stoppered, 100-mL. 30 75
40 50
12. Reagents 50 40
12.1 Calcium Chloride, Standard Solutiofl 13.3 Pipet a 100-mL aliquot of the solution prepared in 13.1

mL = 0.00832 g CaG)—Weigh 7.500 g of primary standard or 13.2 into a 500-mL Erlenmeyer flask and dilute to about 200

calcium carbonate (CaG Transfer to a 600-mL beaker and mL with water. Add in order 10 mL of hydroxylamine

add 300 mL of water. Cover with a watch glass and slowly adcydrochloride solution ah3 g ofsugar. Swirl to dissolve. Add

to the beaker, while stirring, 15 mL of concentrated hydrochlo-40 mL of NaOH solution (12.8) and swirl to mix. Add 0.1 g of

ric acid (HCI) delivered from a pipet inserted between the lipKCN, and swirl to dissolve and mix. Add about 0.2 g of calcein

of the beaker and the edge of the watch glass. When dissolutiondicator.

of the CaCQ is complete, boil gently to expel COCool, and 13.4 Titrate with 0.1M EDTA solution until the indicator

transfer to a 1-L volumetric flask. Dilute to volume with water changes from green to purple.

and mix. L Note 1—If a-hydroxynaphthol blue indicator is used, 0.4 g should be
12.2 Ethylenediaminetetraacetate, Standard Solut{Orll  aqgded and the solution titrated to a blue end point.

M)—Dissolve 37.22 g of disodium dihydrogen ethylenedi-

aminetetraacetate dihydrate (EDTA) in water. Transfer to a 1-114. Calculation

volumetric flask, dilute to volume with water, and mix. 14.1 Calculate the calcium chloride concentration as fol-

Standardize as follows: Transfer a 50-mL aliquot of GaCl |ows:

standard solution (1 mL=0.00832 g CagCko a 500-mL

Erlenmeyer flask and dilute to 200 mL with water. Proceed as

directed in 13.2. Calculate the Cg@quivalent of the EDTA  where:

Calcium chloride, %= [(A X B)/C'] X 100— D (2)

solution as follows: A = millilitres of EDTA solution required for titration of
Calcium chloride equivalent, g/mk 0.416A €h) the sample, ) .
B = calcium chloride equivalent of the EDTA solution,
where: g/mL,

A = millilitres of EDTA solution required for the titration of ~ C’ = mass of sample in the aliquot used, and
the CaC]j solution.
12.3 Hydrochloric Acid(1 + 3)—Mix 1 volume of concen-
trated hydrochloric acid (HCI, sp gr 1.19) and 3 volumes of 7 yajjable from Mallinckrodt Inc., Paris, KY.

water. 8 Available from the G. Frederick Smith Co., Col\Dﬂ,eu mentS
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