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This standard is issued under the fixed designation D 2369; 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 epsilonef 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 1.7 This test method may not be applicable to all types of

1.1 This test method describes a procedure for the determfoatings. Other procedures may be substituted with mutual
nation of the weight percent volatile content of solventborne2greement between the producer and the user.
and waterborne coatings. Test specimens are heated at 110 Nore 3—If unusual decomposition or degradation of the specimen

5°C for 60 min. occurs during heating, the actual time and temperature used to cure the

N 1—Th . din th d-robi di coating in practice may be substituted for the time and temperature
ore 1—The coatings used in these round-robin studies representeg,o qiieq in this test method, subject to mutual agreement between the

alir-griéad, alli_r-dried oxidizin_g, heat-cured baking systems, and also in'produo:er and the user. The U.S. EPA Reference Method 24 specifies 110
cluded multicomponent paint systems. * 5°C for 1 h for coatings.

1.2 Sixty minutes at 116- 5°C is a general purpose test  ; g Thig standard does not purport to address all of the
method based on the precision obtained with both solventborr@m«ety concerns, if any, associated with its use. It is the
and waterborne coatings (see Section 9). These coatings (singlesnonsibility of the user of this standard to establish appro-
package, heat cured) are commonly applied in factories 9 iate safety and health practices and determine the applica-
automobiles, metal containers, flat (coil) metal and Iargeoi”ty of regulatory limitations prior to useFor a specific

appliances, and many other metal parts. hazard statement see 7.4.1.
1.3 This test method is viable for coatings wherein one or

more parts may, at ambient conditions, contain liquid coreac?. Referenced Documents
tants that are volatile until a chemical reaction has occurred 5 1 ASTM Standards:
with another component of the multi-package system. D 1193 Specification for Reagent Weker
Note 2—Committee DO has run round-robin studies on volatiles of D 3925 Practice for Sampling Liquid Paints and Related
multicomponent paint systems. The only change in procedure is to premix ~ Pigmented Coatinﬁs
the weighed components in the correct proportions and allow the D 5095 Test Method for Determination of the Nonvolatile
specimens to stand at room temperaturelfd prior to placing them into Content in Silanes, Siloxanes and Silane-Siloxane Blends
the oven. Used in Masonry Water Repellent Treatménts
1.4 Test Method D 5095 for Determination of the Nonvola- D 5403 Test Methods for Volatile Content of Radiation
tile Content in Silanes, Siloxanes and Silane-Siloxane Blends Curable Materials
Used in Masonry Water Repellent Treatments is the standard D 6419 Test Method for Volatile Content of Sheet-Fed and
method for nonvolatile content of these types of materials. Coldset Web Offset Printing Inks
1.5 Test Methods D 5403 for Volatile Content of Radiation E 145 Specification for Gravity-Convection and Forced-
Curable Materials is the standard method for determining Ventilation Oven3
nonvolatile content of radiation curable coatings, inks and E 180 Practice for Determining the Precision of ASTM
adhesives. Methods for Analysis and Testing of Industrial and Spe-
1.6 Test Method D 6419 for Volatile Content of Sheet-Fed  cialty Chemical
and Coldset Web Offset Printing Inks is the method of choice 2.2 Other Standards:
for these types of printing inks. EPA Reference Method 24—Determination of \olatile

1 This test method is under the jurisdiction of ASTM Committee DO1 on Paint 2 Annual Book of ASTM Standardgol 11.01.
and Related Coatings, Materials, and Applications and is the direct responsibility of * Annual Book of ASTM Standardgol 06.01.

Subcommittee D01.21 on Chemical Analysis of Paints and Paint Materials. 4 Annual Book of ASTM Standardgol 06.02.
Current edition approved Jan. 10, 2003. Published March 2003. Originally *°Annual Book of ASTM Standardgol 14.04.
approved in 1965. Last previous edition approved in 2001 as D 2369'~ 01 ¢ Annual Book of ASTM Standaydéol 15.05.
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Matter Content, Density, Volume Solids, and Weight 6.3 Toluene water or appropriate solvent.
Solids of Surface Coatings
7. Procedure

3. Summary of Test Method . - . .
y_ ) . . . ) 7.1 Take a representative sample of the liquid coatings in
_ 3.1 Adesignated quantity of coating specimen is weighed,ccordance with Practice D 3925. Mix thoroughly before
into an aluminum foil dish containing 3 mL of an appropriate (zing specimens for individual tests. If air bubbles become
solvent, dispersed, and heated in an oven at#ByC for 60  gnirapped, stir by hand, until the air has been removed.
min. The percent volatile is calculated from the loss in weight.
Note 6—For waterborne paint systems it is recommended that they be

4. Significance and Use stirred by hand.

4.1 This test method is the procedure of choice for deter- Note 7—Paint samples tend to settle in the syringe. Obtain a freshly
mining volatiles in coatings for the purpose of calculating the®ti""ed sample for each test run.
volatile organic content in coatings under specified test condi- 7.2 Using a syringe weigh to 0.1 mg, by difference, the
tions. The weight percent solids content (nonvolatile mattergorrect specimen weight according to the following:

may be determined by difference. This information is useful to gxpected Expected Specimen
the paint producer and user and to environmental interests for% Nonvolatile % Volatille Weight, g
i H R H 60 % or more 40 % or less 03 =01
determining the volatiles emitted by coatings. Less than 60 % more than 40 % 05+ o1
5. Apparatus The specimen is added to a tared aluminum foil dish,}
5.1 Analytical Balance capable of weighing=0.1 mg. into which has been added8 1 mL of suitable solvent (6.2

5.2 Aluminum Foil D|Shes58 mm in diameter by 18 mm or 63)Add the Specimen dI’OpWise, Shaking (SW|rI|ng) the dish

high with a smooth (planar) bottom surface. Precondition thd0 disperse the specimen completely in the solvent. If the
dishes for 30 min in an oven at 118 5°C and store in a Material forms a lump that cannot be dispersed, discard the

desiccator prior to use. Use tongs or rubber gloves, or both, t8Pecimen and prepare a new one.

handle the dishes. S Note 8—Draw the specimen into the syringe. Remove the syringe from
5.3 Forced Draft OvenType IIA or Type IIB as specified in  the specimen, pull the plunger tip up 6.4 m# {n.) in order to pull the

Specification E 145. The oven must be operating in accordancaecimen away from the neck of the syringe. Wipe the outer surface of the

with Specification E 145, since it is important to have propersyringe to remove excess material and cap the syringe. Weigh to the

air flow and good temperature control to ensure good precisiomearest 0.1 mg. After dispensing the specimen, do not wipe the tip of the
syringe. Remove the specimen from the neck of the syringe by pulling up

Note 4—Be sure the shelves are level and dampers are open. the plunger. Cap and reweigh to the nearest 0.1 mg.

5.4 Syringe 1-mL without needle, but equipped with caps, Note 9—To facilitate dispersing the sample completely in the solvent,

capable of properly dispensing the coating under test, at &Metal paper clip may be placed (partially unfolded to use as a stirrer) in
sufficient rate so that the specimen can be dissolved in tht e preconditioned aluminum dish before weighing. The clip may then be

Hsed as a stirrer to completely disperse the specimen into the solvent. Be
solvent. sure to leave the paper clip in the dish throughout the remainder of the

Note 5—Disposable syringes with caps are recommended. procedure (through 7.5).

5.5 Paper Clips 7.2.1 Similarly prepare a duplicate.
7.2.2 The result obtained is based on the mean of the results
6. Reagents obtained in 7.2 and 7.2.1.

6'1.Pu”ty of Reagents—Reaggnt .gra.de Che.m.IC{i|S shall be NoTte 10—Use disposable (no talc) rubber gloves or polyethylene to
used in all tests. Unless otherwise indicated, it is intended thatapgie the syringe.

all reagents S_ha" conform to the specm_catlons of t_he Com_m't' Note 11—If the specimen cannot be dispersed in the solvents listed
tee on Analytical Reagents of the American Chemical Societys 2 or 6.3), a compatible solvent may be substituted provided it is no less
where such specifications are availab@ther grades may be volatile than 2-ethoxyethy! acetate.

used, provided it is first ascertained that the reagent is of

sufficiently high purity to permit its use without lessening thethe proper proportion into containers that can be capped. Mix

accuracy of the determination. the components together immediately, weigh the appropriate
6.2 Purity of Water—Unless otherwise indicated, references P 9 . Y gn the approp
sample size from the table in 7.2, as specified into the

g)i/vlgtgr shall be understood to mean Type II of SIOecmCatlonaluminum weighing dishes containing®3 1 mL of a suitable

solvent. After dispersing, allow to standrfd h at room
temperature (induction period) before placing the dishes into
the oven.

7.3 For multicomponent systems, weigh the components in

” Available from Superintendent of Documents, U.S. Government Printing
Office, Washington, DC 20402. . . . .
& Reagent Chemicals, American Chemical Society Specificatiomerican Note 12—Other induction periods are used. See U.S. EPA Reference

Chemical Society, Washington, DC. For suggestions on the testing of reagents nMethOd 24.
listed by the American Chemical Society, sAealar Standards for Laboratory 7.4 Heat the aluminum foil dishes Containing the dispersed

Chemicals,BDH Ltd., Poole, Dorset, U.K., and thenited States Pharmacopeia . . .
and National FormularylJ.S. Pharmacopeial Convention, Inc. (USPC), Rockville, specimens In the forced draft oven (5-3) for 60 min at #10
5°C

MD.
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7.4.1 Warning: In addition to other precautions, provide 9.1.2 Reproducibility—Two results, each the mean of dupli-
adequate ventilation, consistent with accepted laboratory pracate determinations, obtained by operators in different labora-
tice, to prevent solvent vapors from accumulating to a dangettories should be considered suspect if they differ by more than
ous level. 4.7 % relative.

7.5 Remove the dishes from the oven, place immediately in 9.2 Bias—Bias has not been determined.

a desiccator, cool to ambient temperature, and weigh to 0.1 mg. 9.3 The precision results for multicomponent systems are
based on an interlaboratory study in which one operator in each

8. Calculation of five laboratories analyzed in duplicate on two different days,
8.1 Calculate the percent volatile mattdf, in the liquid  four samples of commercially supplied solventborne and
coating as follows: waterborne multicomponent systems. The results were ana-

V= 100~ [(W, — W,)/Sy) X 100] 1) lyzed statistically in accordance with Practlc_e E 180.
9.3.1 Repeatability for Solventborne Multicomponent Sys-

where: tems
V. = % volatiles (first determination),
Wl = WE!ght of d!Sh1 . . Coefficient of variation 0.5%
W, = weight of dish plus specimen after heating, Degrees of freedom 6
SA = Specimen Weight, and Factt_)r_ (based on 95 % confidence level) 3.46
Vg = % volatiles (duplicate determination, calculate in ~ Precision L.7a%

same manner ag ,). Two results, each the mean of duplicate determinations

_ obtained by the same operator on different days, should be
V= (Vy + Vp)2 )

considered suspect if they vary by more than 1.74 % relative.

8.2 ReportV, the mean of the duplicate determination if g 3 2 Reproducibility for Solventborne Multicomponent Sys-
relative percent difference is 1.5 % or less. If relative differencgemg

betweenV, andVy is greater than 1.5 %, repeat the duplicate
determinations.

. . . Coefficient of variation 1.46 %
8.3 The percent of nonvolatile matt&\, in the coating may Degrees of freedom 5
be calculated by difference as follows: Factor (based on 95 % confidence level) 3.46
N N No)/2 3 Precision 5.31%
=(Ny + . o
(Na + No) ®) Two results, each the mean of duplicate determinations
where: obtained by operators in different laboratories, should be
N, = 100-V,, and considered suspect if they vary by more than 5.31 % relative.
Ng = 100 - Vg. 9.3.3 Repeatability for Waterborne Multicomponent Sys-

N, represents first determination alNd represents duplicate tems
determination.

L i Coefficient of variation 0.53 %
9. Precision and Bias Degrees of freedom 6
I . . Factor (based on 95 % confidence level) 3.46
9.1 The precision estimated for tests at 60 min at150C Precision 184%

are based on an interlaboratory st@idty which 1 operator in Two results. each the mean of dulicate determinations
each of 15 laboratories analyzed in duplicate on 2 different sults, e piicate de 0

days 7 samples of waterborne paints and 8 samples &btained by the same operator on different days, should be

: o : idered suspect if they vary by more than 1.84 % relative.
solventborne paints containing between 35 and 72 % volatil§°"S! L .
material. The paints were commercially supplied. The result 9.3.4 Reproducibility for Waterborne Multicomponent Sys-

were analyzed statistically in accordance with Practice E 18 _ems.‘ ‘ o
The within-laboratory coefficient of variation was found to be ~ Coefficient of variation 0.94 %

Degrees of freedom 5

0.5 % relative at 213 df and the between-laboratories coeffi- Factor (ased on 95 % confidence level) 3.64

cient of variation was 1.7 % relative at 198 df. Based on these Precision 3.43%

coefficients, the following criteria should be used for judging Two results, each the mean of duplicate determinations
the acceptability of results at the 95 % confidence level.  obtained by operators in different laboratories, should be

9.1.1 Repeatability—Two results, each the mean of dupli- considered suspect if they vary by more then 3.43 % relative.
cate determinations, obtained by the same operator on different9.4 Bias—Since there is no accepted standard for volatile
days should be considered suspect if they differ by more thagontent in coatings, bias cannot be determined.

1.5 % relative.
10. Keywords

10.1 multicomponent paints; nonvolatile determination;
 Supporting data are available from ASTM International Headquarters. RequesYOC bak'ng temperature; VOC in paints; volatile determina-
RR: D01-1026. tion; volatiles
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ASTM International takes no position respecting the validity of any patent rights asserted in connection with any item mentioned
in this standard. Users of this standard are expressly advised that determination of the validity of any such patent rights, and the risk
of infringement of such rights, are entirely their own responsibility.

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards
and should be addressed to ASTM International Headquarters. Your comments will receive careful consideration at a meeting of the
responsible technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should
make your views known to the ASTM Committee on Standards, at the address shown below.

This standard is copyrighted by ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959,
United States. Individual reprints (single or multiple copies) of this standard may be obtained by contacting ASTM at the above
address or at 610-832-9585 (phone), 610-832-9555 (fax), or service@astm.org (e-mail); or through the ASTM website
(www.astm.org).



