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Identification of Carboxylic Acids in Alkyd Resins

This standard is issued under the fixed designation D 2455; 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 epsilonej indicates an editorial change since the last revision or reapproval.

€' Notre—Editorial changes were made throughout in November 1996.

1. Scope method helps the user determine the reactivity of the resin.

1.1 This test method covers the qualitative determination o
the carboxylic acids in alkyd resins, including resin-modified )
alkyds. It may be used for analyzing polyesters but additional °-1 Linear Programmed  Temperature Gas
peaks may appear from monomers such as styrene. Chromatogra_ph—Ar}y ms’grument_Wlth programming features

1.2 The constituents of three resin samples have peeshould be suitable if equp_ed with ahot-wwe type of detector
correctly identified in collaborative work by three laboratories.2nd adaptable to the following operating conditions:

E_ Apparatus

It is apparent that quantities as low as 1% can readily beDetector cell temperature, °C 300
detected Detector cell current, mA 150

etected. L . Injection port temperature, °C 330

1.3 The values stated in inch-pound units are to be regardeéelium flow at exit, cm®min 85
as the standard. The values given in parentheses are fdtrogrammed temperature details: ,
inf ti | Approximate column heating rate,®/ min 4.0
Informa '9” only. Starting column temperature, °C:

1.4 This standard does not purport to address all of the Polyester-Carbowax 20M 125
safety concerns, if any, associated with its use. It is the F_S_"'rf_one grease, Dc'llt . s

T - - Inishing column temperature, .

re§p0n3|bll|ty of the user of thls standard to e_stabllsh appro- poyester-Carbowax 20M 225
priate safety and health practices and determine the applica-  silicone grease, DC-11 250
Elhty gf regulatory I|m|t§1t|or_1$ p7r|or to useFor a specific 5.2 Columns

azard statement, see Section 7. 5.2.1 Polar—Bend a 6-ft (1.8-m) length ofa-in. (6.4-mm)
2 Referenced Documents copper tubing into a U-shape and fill one side with 20 %

polyethylene glycol 20K on acid-washed 60 to 80-mesh
white, flux-calcined diatomite, (USP code S®A)nd fill the
other side with 20 % diethylene glycol succinate on the same
solid support. Maintain constant vibration during the filling and
add small amounts of the packing material alternately to each
3. Summary of Test Method side. Condition at 225°C until “bleeding” reaches a minimum.
Mount this column so that the sample passes first through the
?Jblyester section. Two 3-ft (0.9-m) sections, packed separately

2.1 ASTM Standards:

D 1193 Specification for Reagent Water

D 2245 Test Method for Identification of Qils and Oil Acids
in Solvent-Reducible Paints

3.1 The resin specimen is subjected to rapid transesterific
tion with lithium methoxide to form methyl esters that are and joined together may be used if preferred.

separated by programmed temperature gas-liquid chromatog-5_2_2 Nonpolar—Pack a 6-ft (1.8-m) length o¥a-in. (6.4-

raphy.on p°'af and nonpolar columns, then identified by ?hei'}nm) copper tubing with 20 % silicone grease on acid-washed
retention relative to a standard. If the presence of maleic of, | " 50_mesh Chromosorb $Condition at 250°C until

fumaric acids is indicated, an alternative transester|f|cat|0mb|eeding,, reaches a minimum.

with boron trifluoride is necessary. 5.3 Syringe having a fixed needle, 10-uL capacity.
4. Significance and Use 5.4 Separatory Funnel250 mL.

4.1 The presence of carboxylic acids in alkyd resins has a=————
direct effect on the crosslinking capability of the resin. This test “ The sole source of supply of the polyethylene glycol, Carbowax 20M known to
the committee at this time is Union Carbide Corp., 39 Old Ridgebury Rd., Danbury,
CT 06817. If you are aware of alternative suppliers, please provide this information
1 This test method is under the jurisdiction of ASTM Committee D-1 on Paintto ASTM Headquarters. Your comments will receive careful consideration at a
and Related Coatings, Materials, and Applications and is the direct responsibility ofneeting of the responsible technical committeghich you may attend.

Subcommittee D01.33 on Polymers and Resins. 5The sole source of supply of white, flux-calcined diatomite, Chromosorb W
Current edition approved April 28, 1989. Published June 1989. Originallyknown to the committee at this time is Celite Corp., P.O. Box 5108, Denver, CO

published as D 2455 — 66. Last previous edition D 2455 — 69 (£881) 80217-5108. If you are aware of alternative suppliers, please provide this informa-
2 Annual Book of ASTM Standardgol 11.01. tion to ASTM Headquarters. Your comments will receive careful consideration at a
3 Annual Book of ASTM Standagdgol 06.01. meeting of the responsible technical committeghich you may attend.
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5.5 Steam Bath present, add tetrahydrofuran dropwise with warming until all
or most of the specimen has dissolved.

6. Reagents Nore 1—Drvi - _ i ) i )
. . ote 1—Drying of the resin solutions is not usually necessary, but
6.1 Purity of Reagents-Reagent grade chemicals shall be interference may come from a few high-boiling mineral solvents. They

used in all tests (see Section 7). Unless otherwise indicated, dan be removed by dissolving the specimen in 3 mL of chloroform or
is intended that all reagents shall conform to the specificationacetone, drying the specimen with a current of air in a warm water bath,
of the Committee on Analytical Reagents of the Americanredissolving, and re-drying about three times.
Chemical Society, where such specifications are avaifable. g2 Mount the 6-ft (1.8-m) polyester-polyethylene glytol
Other grades may be used, provided it is first ascertained thgblumn in position so that the specimen will pass first through
the reagent is of sufficiently high purity to permit its use the polyester side and heat the column to starting temperature.
without lessening the accuracy of the determination. Pick up about 5 pL of specimen in the syringe followed by
6.2 Purlty of Water—Unless otherwise indicated, referenceSapproximate|y 0.2 IJL of triacetin and introduce onto the
to water shall be understood to mean reagent water as defingd|umn. Engage the mechanism for increasing column tem-
by Type IV of Specification D 1193. perature immediately. When maximum column temperature is
6.3 Boron Trifluoride Gas reached, maintain the temperature until all components
6.4 Lithium Methoxide in MethanetAdd small pieces of emerge. Obtain a chromatogram in like manner with only the
metallic lithium, about the size of a small pea, one at a time tqyjgcetin.
a flask containing absolute methanol which is chilled in anice 8.3 Repeat the chromatographic separation with the 6-ft
bath. Periodically titrate a few millilitres with standardized (18-m) silicone grease column f0||owing the Operating condi-

acid until the normality reaches 0.5 or more. If the normalitytjons described for this column in 5.1 and obtain a separate
exceeds 0.5, add a calculated amount of absolute methanol ¢garomatogram with only the triacetin.

adjust the reagent to O\b Filter before each use. Keep tightly

stoppered; it may be necessary to discard after one month. 9. ldentification
6.5 Methano| absolute. 9.1 Calibration is always recommended and can be made
6.6 Methylene Chloride directly with known methyl esters or by treating known esters
6.7 Sulfuric Acid (1+5)—Carefully mix 1 volume of con- as described in 8.1 (Note 2). In most cases, the peaks can be

centrated sulfuric acid (480,, sp gr 1.84) with 5 volumes of  dentified by their relative position on the chromatograms from

water. . . the data given in Table 1, in which relative retention is
6.8 Triacetin calculated from the position of triacetin which should emerge
between 20 and 25 min from the air peak under the conditions
7. Hazards described.

7.1 The reagents and samples used in this test method may;

under some conditions, be hazardous. Refer to the manufac-NeTe 2—The acids maleic, fumaric, and itaconic do not form true
! . - . methyl esters when treated as described in 8.1 so that their esters cannot
turer's Material Safety Data Sheets for specific handling and

safety precautions. Safe laboratory procedures and all appli-

. TABLE 1 Relative Retention Data for Methyl Esters of Some
cable OSHA regulations are to be followed. ¢

Carboxylic Acids (Formed by Lithium Methoxide

Transesterification
8. Procedure — )
. ﬂ k ) f . t L. Triacetin = 1
8.1 Pourinto a 125-mL flask, a specimen of resin containing o o 61t (LB-m) Poly- 6.1t (L8-m) Siicone
approximately 0.3 g of nonvolatile material (Note 1) and add Methy! Ester of Aci ester-Carbowax Grease
15 .mL qf the 0.B lithium methqmde reagent. Add an Pelargonic 0.2 0.63
antibumping stone, attach a short air condenser, and place orséccinic 0.44 0.49
steam bath. Swirl constantly until solution is effected; then boil8enzoic 0.47 0.62
for 2 min. Remove the flask from the bath promptly at the encE™"" 049 078
n. _ _ promptly umaric 0.63 (0.38)* 0.69 (0.49)*
of the timed 2-min period, remove the condenser, and add 5 misaleic 0.64 (0.52)* 0.68 (0.47)*
of H,SO, (1+5) at once. Transfer the contents of the flask to d/;zvf!c 8-3‘13 é-gg
. . Ipic . .
separatory funnel and dilute to 50 mL with water. Add 35 letaC%mC 0.74 0.83
of methylene chloride and shake vigorously. Separate and wagiylycolic 0.79 0.70
the solvent layer with 15-mL portions of water until all sulfuric P-tertiary butyl benzoic 0.83 1.16
idi d: th ithd th | tint Il beak Myristic 0.90 1.55
acid is removed; then withdraw the solvent into a small beakefrey;anygropninaic 097 107
Place the beaker in a warm water bath and remove as soon aglaic 1.08 1.31
all of the solvent has been expelled. If solid methyl esters argaimitic 114 179
Sebacic 1.19 1.43
Terephthalic 1.22 1.23
Orthophthalic 1.26 1.17
®Reagent Chemicals, American Chemical Society Specificatimerican  ISophthalic 1.26 1.26
Chemical Society, Washington, DC. For suggestions on the testing of reagents ng{earic 1.36 2.02
listed by the American Chemical Society, séealar Standards for Laboratory ~ ©'€ic 141 1.98
Chemicals BDH Ltd., Poole, Dorset, U.K., and thenited States Pharmacopeia  -inoleic 149 1.98
and National FormularyU.S. Pharmacopeial Convention, Inc. (USPC), Rockville, Linolenic 1.60 1.98
MD. A When transesterified with boron trifluoride in methanol.
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be used directly for calibration; treatment with boron trifluoride will be of the resultant mixed esters as before and calculate their

necessary._Adducts of maleic and fumaric acid will not be detectable undgiatention relative to triacetin. Identify from Table 1.

any conditions. 9.3 Since fatty acid methyl esters are eluted, it may some-
9.2 Since maleic and fumaric acids have the same relativimes be possible to identify the drying oil present in the

retention, distinction can be made only by repeating thesample, but a more precise method, Test Method D 2245, based

transesterification and substituting concentrated boron trifluoen quantitative calculation of the fatty acid composition is

ride in methanol as the catalyst, using 5 mL of reagent andecommended.

boiling for 5 min. Prepare the catalyst by bubbling the gas into o .

a flask containing chilled absolute methanol until the titration10. Precision and Bias

of 1 mL of the reagent, when diluted with 25 mL of methanol, 10.1 No statement is made about either the precision or bias

uses 11 to 12 mL of O KOH in methanol, titrating to the since the results of this test method are qualitative rather than

yellow end point with thymol blue indicator solution. At the quantitative.

end of the 5-min reflux, transfer the specimen to a separatorX

funnel with 50 mL of water and 35 mL of methylene chloride 11. Keywords

and shake vigorously. Filter the methylene chloride layer (no 11.1 alkyd resins; carboxylic acids; gas chromatographic;

washing is necessary) and evaporate. Obtain a chromatogramethylation; monomers; polyester; transesterification

The American Society for Testing and Materials 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 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, 100 Barr Harbor Drive, West Conshohocken, PA 19428.



