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Developed in 1976 by AATCC Commit-
tee RR90; editorially revised and reaf-
firmed 1977, 1985 (with title change),
1997; reaffirmed 1980, 2002, 2007,
2012; editorially revised 1984, 1986,
1988 (with title change), 2010; revised
1992, 2018 (with title change).

Foreword

The titration in this method yields a value
that includes partially-substituted EDTA,
HEDTA, DTPA, nitrilotriacetic acid
(NTA), iminodiacetic acid (IDA), glyco-
late and other weak chelating agents
found in some commercial products. An
alternative procedure, excluding the ef-
fect of partially-substituted products, is
provided in AATCC Test Method (TM)
168, Chelation Value of Polyaminopoly-
carboxylic Acids and Their Salts: Copper
PAN Method.

1. Purpose and Scope

1.1 The active content of ethylene-
diaminetetraacetic acid (EDTA), N-hy-
droxyethylethylenediaminetriacetic acid
(HEDTA) and diethylenetriaminepenta-
acetic acid (DTPA) and their salts is usu-
ally expressed by the calcium chelation
value (CaCV). This value indicates the
amount of calcium (as calcium carbon-
ate) which will be chelated by a known
weight of chelating agent.

2. Principle

2.1 The chelation value is determined
experimentally by titrating a weighed
sample of chelating agent with a calcium
ion solution of known concentration. A
precipitating anion (oxalate) is present
during the titration. As the calcium solu-
tion is added, the ions are chelated by the
chelating agent and no permanent precip-
itate is formed as long as there is free
chelating agent present. Beyond this
point, any excess calcium ion that is
added reacts with oxalate anion to form a
cloudy precipitate which is the endpoint.

2.2 The CaCV indicates the amount of
calcium (as calcium carbonate) that will
be sequestered by a known weight of
chelating agent and is expressed as milli-
grams of calcium carbonate (CaCO3) per
gram of chelating agent (mg calcium car-
bonate/g chelating agent).

3. Terminology

3.1 chelating agent, n.—in textile
chemistry, a chemical capable of deactivat-
ing metal ions by formation of a water-sol-
uble complex. SYN.—sequestering agent.

4. Safety Precautions

NOTE: These safety precautions are
for information purposes only. The pre-
cautions are ancillary to the testing proce-
dures and are not intended to be all inclu-
sive. It is the user’s responsibility to use
safe and proper techniques in handling
materials in this test method. Manufac-
turers MUST be consulted for specific
details such as material safety data sheets
and other manufacturer’s recommenda-
tions. All OSHA standards and rules
must also be consulted and followed.

4.1 Good laboratory practices should
be followed. Wear safety glasses in all
laboratory areas.

4.2 All chemicals should be handled
with care.

4.3 In preparing, dispensing and han-
dling hydrochloric acid and sodium hy-
droxide use chemical goggles or face
shield, impervious gloves and an imper-
vious apron. Concentrated acids should
be handled only in an adequately venti-
lated laboratory hood. CAUTION: Al-
ways add acid to water.

4.4 Diethylamine hydrochloride is an
eye, skin and respiratory irritant. It
should be handled only in an adequately
ventilated hood.

4.5 An eyewash/safety shower should
be located nearby and a self-contained
breathing apparatus should be readily
available for emergency use.

4.6 Exposure to chemicals used in this
procedure must be controlled at or below
levels set by governmental authorities
(e.g., Occupational Safety and Health
Administration’s [OSHA] permissible ex-
posure limits [PEL] as found in 29 CFR
1910.1000; see www.osha.gov for latest
version). In addition, the American Con-
ference of Governmental Industrial Hy-
gienists (ACGIH) Threshold Limit Val-
ues (TLVs) comprised of time weighted
averages (TLV-TWA), short term expo-
sure limits (TLV-STEL) and ceiling lim-
its (TLV-C) are recommended as a gen-
eral guide for air contaminant exposure
which should be met (see 15.1).

5. Uses and Limitations

5.1 Analysis by this method will yield
a CaCV that includes partially-substituted
EDTA, HEDTA and DTPA as well as ni-
trilotriacetic acid (NTA), iminodiacetic
acid (IDA), glycolate and other weak
chelating agents. These compounds may
be present in some commercial products.

5.2 AATCC TM168 is an alternative
procedure that yields a CaCV that does
not include the partially-substituted prod-
ucts and weaker chelating agents.

6. Reagents

6.1 Calcium carbonate (CaCO3).
6.2 Sodium oxalate (Na2C2O4).
6.3 Diethylamine hydrochloride [(C2H5)2

NH · HCl]
6.4 Sodium hydroxide (NaOH) solu-

tion, 50% W/W.
6.5 Hydrochloric acid (HCl) conc.

7. Sampling

7.1 Conduct the test in triplicate; i.e.,
analyze 3 test specimens from a sample.

8. Specimens

8.1 Do not use aluminum or metallic
weighing pans.

8.2 For analysis of solid EDTA,
HEDTA and DTPA (either free acid or
salt forms) weigh a 0.49-0.51 g specimen
of the dried chelating agent to an accu-
racy of 0.01 g.

8.3 For analysis of commercial solu-
tions of salts of the chelating agents in
8.2 weigh a 1.00-1.20 g specimen of the
solution to an accuracy of 0.01 g.

9. Conditioning

9.1 If solid chelating agent is being
evaluated, dry a 2-g sample at the appro-
priate temperature for at least 2 h and
cool in desiccator before weighing speci-
mens.

9.2 Dry free acid forms of chelating
agents at 120°C.

9.3 Dry salt forms of chelating agents
at 80°C.

10. Preparation of Reagents

10.1 Calcium Titrant Solution (0.250
M): Weigh 25.0 g of calcium carbonate
to an accuracy of 0.1 g and add it to 300
mL of water in a 600-mL beaker with
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