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superscript epsilonej indicates an editorial change since the last revision or reapproval.

1. Scope 1.5 The methods provided appear in the following order:
1.1 These practices provide general information on the o Cared S | Aral Total Vehicle Sold Segtif;n

B : . : . ethod A—Infrared Spectral Analysis of Total Vehicle Solids 10-1

instrumental techniques available for detecting adulteration omethod B Infrared Spectral Analysis of Unsaponifiable Mat-

nonuniformity of the chemical nature of the vehicle solids in  ter from vehicle Solids 1315
purchased lots of traffic paints by means of the individual or MeAth%d g—GaSt %hfromaifgr:?lfhig /T_';a'ysis of Qils and Qil 1618

. - . Clds Separated from Venicle Solids -
combined use of infrared and U|traV|c_)|et spectroscppy and 98Riethod D—Ultraviolet Spectral Analysis of Total Vehicle Sol-
chromatography. The procedures given are applicable when ids 19,20, and 21

trafﬁ(_:_pai_nt is selected and purchased on the basis of pre- 1.6 This standard does not purport to address all of the
qualification laboratory or road performance tests, or bOth’angafety concerns, if any, associated with its use. It is the

a referenpe Samp'“’f the original paint so evaluated and responsibility of the user of this standard to establish appro-
selected is retained and compared with test samples represen-

. . Priate safety and health practices and determine the applica-
tative of subsequent purchased and delivered lots of such pai ﬁity of regulatory limitations prior to use.
and which are required to be the same as the original reference
sample. 2. Referenced Documents

1.2 Although not specifically provided for in these prac- 51 ASTM Standards:

tices, the methods given may also be applied, with appropriate b 1559 Test Methods for Nonvolatile Content of Resin
modification, to evaluating the acceptability of traffic paints Solutiong

that have been purchased on the basis of composition specifi- 5 1397 Test Method for Unsaponifiable Matter in Alkyd
cations. In such cases, application is limited to the vehicle  Racins and Resin Solutichs

solids as before, as well as the availability of a suitable p 2745 Test Method for Identification of Oils and Oil Acids
standard or range of standards representative of the vehicle ;. sgvent-Reducible Pairfs

solids that are acceptable and with which samples of subse- 5 2372 practice for Separation of Vehicle from Solvent-
quent delivered lots will be compared. Reducible Paink

1.3 The techniques provided are wholly adequate for detect- 1 5551 Test Method for Infrared Identification of Vehicle
ing gross adulteration of the vehicle solids where completely  g4jids from Solvent-Reducible Paidts
different drying oils, resins, or polymers, or combinations of £ 195 practice for Probability Sampling of Materfals

these have been substituted for those originally contained inthe g 134 Terminology Relating to Molecular Spectroscopy
reference sample. In cases of lesser adulteration or modifica-

tion, these methods have been found adequate for detectir®y Terminology
vehicle solids, adulterations, or modifications as low as 5 31 For definitions of terms and symbols, refer to Terminol-
weight % of the vehicle solids. ogy E 131.
1.4 These techniques have been developed on the basis o
cooperative work with alkyd, chlorinated rubber-alkyd, and4. Summary of Methods

poly(vinyl toluene) type paints involving the detection of 41 Each of the methods given requires both a reference and
nonuniformity when such extraneous materials as rosin, fish test sample of traffic paint and a preliminary separation and
oil, hydrocarbon resin, a_nd chlorinated paraffin have beer_?emoval of the pigment component in each.

added. The procedures given may be, but are not necessarilys 2 Method Ainvolves infrared spectral analysis of cast
completely applicable to all other types of vehicle solids orfiims of the total vehicle solids to detect spectral differences
extraneous additions, or both. between the reference and test samples caused by gross or

1 These practices are under jurisdiction of ASTM Committee D-1 on Paint and 2 Annual Book of ASTM Standasdégol 06.01.
Related Coatings, Materials, and Applications and are the direct responsibility of 3 Annual Book of ASTM Standardgol 06.03.
Subcommittee D01.44 on Traffic Coatings. 4 Annual Book of ASTM Standardgol 14.02.

Current edition approved Aug. 15, 1968. Published October 1968. 5 Annual Book of ASTM Standardgol 03.06.
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minor adulteration of the test sample. spectral peaks may have been masked over by the rest of the
4.3 Method Binvolves infrared spectral analysis of cast vehicle solids. Some care should be taken in interpreting
films of the unsaponifiable matter that has been separated frospectral differences in Method B to avoid an erroneous
the vehicle solids in order to detect spectral differencesonclusion that the test sample is unacceptable because its
between the reference and test samples caused by lessgectrum is different. Apparent but unreal differences can occur
adulterations of an unsaponifiable nature and which was nas a result of incomplete saponification, failure to remove all
readily evident when using Method A. saponifiable material, and varying degrees of contamination of
4.4 Method Cinvolves gas chromatographic analysis of the unsaponifiable fraction with sterols, etc., present in the
prepared methyl esters of the separated fatty acids obtaineehicle solids. After it has thus been firmly established that a
from the vehicle solids in order to detect chromatographiaeal spectral difference does exist, further tests are unnecessary,
differences between the reference and test samples causedéxcept that it is wise to resort again to the published literature
either gross or lesser adulteration of the drying oil fraction withon infrared to attempt to identify the possible nature of the
extraneous drying oils which may not have been readilyadulterant. Where Methods A and B indicate acceptability of
evident by the use of Methods A and B. the test sample, it is still not always possible to rule out
4.5 Method D involves quantitative ultraviolet spectral adulteration caused by changes or modifications in the saponi-
analysis of the total vehicle solids dissolved in a nonaromatidiable portion, that is, the type of fatty acid, dibasic acids, and
spectral grade solvent to give precise concentrations in order foolyol. In such cases, it is best to continue on to Method C for
detect ultraviolet spectral absorbance differences between tluetermination of the oil acids, and to other gas chromato-
reference and test samples caused by minor or sophisticatgdaphic methods for the polyol and dibasic acids when such
adulterations of the vehicle solids and which may not beequipment is available.
readily detected by Method A. Method D is to be used as an 5.4 Method Cis extremely sensitive in detecting adultera-
alternative to Methods B and C. tions and changes that have been made in the oil or fatty acid
. - portion of the vehicle solids. It can, for example, detect
5. Selection of Test Methods and Significance and Use whether linseed, coconut, oiticica, etc., has been substituted for
5.1 All of the methods provided involve comparisons be-soya oil and vice versa, or whether fish or tall oil has partially
tween the spectra or chromatograms of the reference and tegt wholly replaced some other drying oil, etc. Consequently,
samples to determine if they show significant differences. It isvhen the results of Methods A and B suggest that the test
not possible at this time to establish quantitative limits as aample is acceptable and where a drying oil component is
guide to whether a spectral or chromatographic difference ignown to be present, Method C should be used additionally for
truly significant. Certainly the presence or absence of anore complete assurance of product uniformity. Where the
moderate or strong peak in the test sample which is not evidemgsults from Method C along with those from Methods A and
in the reference is significant. A persistent difference in thes indicate product uniformity, it is a fairly safe assumption that
ratios of two peaks of one spectrum as compared to thehe product has not been significantly altered.
reference sample is significant. On the whole, some judgment 55 Method D is intended as an alternative to Methods B
must be exercised in this respect and it is advisable to refer tand C and where the results from Method A indicate apparent
published data on infrared or gas chromatography in order t@roduct acceptability. Method D, by the use of quantitative
establish, where feasible, the possible overall nature of theitraviolet spectral absorbance data, is an extremely sensitive
adulterant or its functional group which might be causing theprocedure for the detection of complete or even partial adul-
comparison spectra to differ. teration of the test sample. However, considerable caution must
5.2 Method Ais rapid and the most convenient of the pe exercised in the preliminary pre-drying of the vehicle solids
procedures given. It should be utilized first in order to deteckince it is at this stage that the components are extremely
nonuniformity of the test sample. Significant spectral differ-sensitive to oxidative changes. Even minor oxidative changes
ences from that of the reference sample can be taken as @@an seriously affect the absorbance data obtained in ultraviolet
indication of adulteration and in such cases the use of the othepectral analysis and may give an impression that the two
methods is not necessary. As a general rule. Method A isamples being compared are different when in fact they are the
sufficient to detect gross or major adulteration of the vehiclesame. When these considerations are provided for, and the
solids. However, where Method A shows no significant Spectr%omparison spectra are identical in Method D as well as in
differences, it cannot be assumed that the test sample igethod A, then it can be assumed that the sample is acceptable.
completely acceptable since changes in the type of drying oilgignificant differences in the spectra from Method D would

polyol, and certain dibasic acids in alkyd resins, addition ofindicate nonuniformity of the product even though Method A
certain aliphatic or nonfunctional hydrocarbon resins, andnay fail to reveal such nonuniformity.

many minor adulterations may not always show characteristic

infrared spectral differences. Therefore, in such cases it is be8t Reference Sample

to proceed to additional tests as given in Methods B and C or 6.1 The reference sample of traffic paint should be at least

else alternatively directly to Method D. 250 mL and should be truly representative of the initial paint
5.3 Method Bis useful in detecting adulterations that are found acceptable in pre-qualification laboratory or field service

unsaponifiable or else have an unsaponifiable component thists, or both, and which paint is subsequently specified for

has escaped detection in Method A only because the adulteraptirchase.

may have been small in amount and therefore its strong 6.2 In cases where paint is purchased on the basis of
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formulation specifications and it is desired to utilize thesereference and test samples. Attempt to ascribe this difference to
procedures to detect adulteration in delivered lots of paintsome extraneous component or formulation difference between
reference samples may be synthetically prepared to represetie comparison samples by referring to available infrared
the extremes of the range that will be permitted in theliterature and published spectra. Where it is evident that the

formulation. comparison spectra are significantly different, no further tests
are necessary. When the spectra are identical, proceed to
7. Test Sample Methods B and C or alternatively to Method D for a fuller

7.1 The test samples of the traffic paint should be at leastvaluation of possible minor or more sophisticated adultera-
250 mL and should be representative of each delivered lot afon.

paint that was specified for purchase and which is intended to
be the same as the initial reference paint used in the pre-METHOD B—INFRARED SPECTRAL ANALYSIS

qualifications acceptance tests from which a reference sampf@F UNSAPONIFIABLE MATTER FROM VEHICLE
was retained. SOLIDS

8. Sampling Reference and Test Samples 13. Apparatus

8.1 Test and reference samples of the traffic paint should be 13.1 Same as in 10.1.

obtained in accordance with Practice E 105.
14. Procedure

9. Preparation of Samples 14.1 Treat a portion of the separated vehicle from both the

9.1 Separate the vehicle from the pigment by centrifugings@mple and reference paints so as to obtain an ether solution of
the paint in accordance with Practice D 2372. Transfer andéhe unsaponifiable matter in accordance with Test Method

preserve the vehicle in a well-stoppered amber bottle. D 1397. Take care to ensure rigorous quantitative separations
and similar handling and exposure of the comparison samples.

METHOD A—INFRARED SPECTRAL ANALYSIS Determine the percentage of unsaponifiable matter. Obtain
OF TOTAL VEHICLE SOLIDS infrared spectra of cast films of the dried unsaponifiable matter

in a manner similar to that described in 11.1.

10. Apparatus

10.1 Infrared Spectrophotometerecording double-beam, 15. Interpretation of Results
and accessory equipment as described in Test Method D 2621.15.1 Compare the percentages of unsaponifiable matter.
Compare the spectra and interpret the results in a similar
11. Procedure manner as in 12.1. Care should be taken to avoid an erroneous

11.1 Obtain the infrared spectra of a cast film of the vehicleconclusion that the materials are different when in fact they are
solids of both the test and reference samples by utilizing thehe same. Such a misinterpretation could be caused by incom-
procedure referred to in 10.1. In all cases, however, the spectrplete removal of oil acids and varying degrees of sterol
intensity of both samples should be well matched (by adjustingontamination, solvent residues, etc. If it is firmly established
the film thickness) to within 5 % transmission of each other athat the companion samples are truly different, then further
the strongest peak, and the transmission of this peak shall hests are unnecessary. If, on the other hand, the spectra and
between 5 and 15 %. It is also desirable to obtain additionalinsaponifiable contents are identical and the results from
spectra on thicker films or else ordinate scale expansion ifethod A were similar, then proceed to Method C to determine
available, to bring out spectral differences in the weak toadulteration of the oil fraction or by oils if such is present or
moderate peak areas. Here again, the same degree of caigspected of being present.
should be taken as above to match the film thickness and
thereby the overall spectral intensities of the two samples. If  METHOD C—GAS CHROMATOGRAPHIC

desired, an aid in comparison is to run the test sample against ANALYSIS
the reference sample in the reference beam in order to show  OF OILS AND OIL ACIDS SEPARATED
significant differences by means of a single differential spec- FROM VEHICLE SOLIDS

trum. Considerable caution is required in the use and interpre-
tation of differential spectra as well as proper adjustments of6- APparatus and Reagents
gain, speed, and slit programs. 16.1 Same as in Test Method D 2245.

12. Interpretation of Results 17. Procedure

12.1 Compare the companion spectra from the test and 17.1 Proceed as in Test Method D 2245 utilizing a portion
reference samples for identity by visual inspection preferablyof the vehicles separated from both the test and reference
over a light box. Note particularly the presence of an extranesamples.
ous peak or peaks in one which is (are) not in the other. Also )
note the ratio of intensities of two adjacent or pairs of peaks o8- Interpretation of Results
one spectra and determine whether this ratio is similar on the 18.1 Compare the two recorded chromatograms and the
comparison spectra. Any significant difference should be conealculated percentages of individual fatty acids for similarity.
sidered as an indication of lack of uniformity between theNote particularly the absence or presence of extraneous peaks
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in one and not the other as well as the percentages of individualNote 1—The concentrations and numbers of dilute solutions necessary
fatty acids and polymers in one sample as compared to th@ obtain all th¢ spect_ral peaks chara_cter_istic of a material will vary with

other. Any significant difference should be taken as an indicat-he type of vehlclc_a solids _under examination. Generally, three_dllutlons of
tion of test sample adulteration or lack of uniformity. each stock solution to yield 0.03, 0.01, and 0.005 % solutions should

suffice.
METHOD D—ULTRAVIOLET SPECTRAL 20.4 Within 24 h, and after making certain that the dilute
ANALYSIS OF TOTAL VEHICLE SOLIDS solution is perfectly clear and without sediment and insolubles,

record the ultraviolet absorbance spectrum of the dilute solu-

. , tion using a 1-cm stoppered quartz cell against the solvent
19.1 Spectrophotometerrecording double-beam, suitable pjank in a reference cell. Obtain all absorbance peaks for each

for use in the ultraviolet region of the electromagnetic speCyyaterial that may occur between 200 and 300 nm. By appro-

trum from 190 to 350 nm. priate use of the various dilutions of each sample, the spectral

peaks should be made to fall between 0.3 and 0.8 absorbance

20. Procedure :
201 O . fth ious| d vehicl fth unit. In all cases, record the exact absorbance value for each of
-1 Onaportion of the previously separated vehicles of thg,, o heaks for both test and reference samples. For each peak at

test and reference samples, determine the nonvola_tIIe CO”t_eQTspeciﬁc wavelength, the concentrations used for both the test
by means of Test I\_/Iet_hods D.1259' On th_e basis of th'sand reference samples should be identical. It is wise to prepare
determination, quantitatively weigh QUt’ by d|fference,_ from everal replicate standard stock and dilute solutions for each
'Te stopperedfbot':llgsl of tT.z totaldve|h|cle,. samples to )geldko. oncentration independently of each other in order to obtain an
+ 0.0005 g of vehicle solids and place in a 100-mL bea erisfjea of the range in each peak absorbance of the standard

Talke cta're ttr? a\;md waghgn?ﬂeréorg catL;]sed pyhgvaporat|on R ample that might be expected in this procedure, especially as
solvent In the stoppered botlle during the Weghing Process. , agit of the preliminary removal of original solvent by
20.2 Evaporate the volatile material by placing the beakeheating and its possible oxidative effects

over an even heat source maintained at 60 to 65°C and under
a constant blanket of dry, inert gas, preferably nitrogen, fed21
through a bell jar in which the beaker is placed. The bell jar ™"
should also be fitted with a stoppered separatory funnel with its 21.1 Compare the nature and shape of the ultraviolet ab-
delivery tube directly over the beaker. Evaporate until all thesorption curves obtained for both the test and reference
solvent is completely removed but avoid excessive exposure tsamples. Any significant difference is an indication of adul-
these conditions much beyond this point. With the inert gageration or nonuniformity. Also compare the absorbance value
flow uninterrupted, transfer about 25 to 30 mL of spectral grad®f each peak given by the test sample with that given by the
cyclohexane to the beaker through the assembled separatargmparison reference sample. Any significant difference
funnel. Remove the beaker and immediately stir to dissolve akhould be an indication of adulteration or nonuni-formity. It is
the solid material in the solvent. Quantitatively transfer to adifficult to fix precise criteria for spectral differences that apply
50-mL volumetric flask and fill to mark with additional spectral to all materials. As a general guide, the following criteria may
solvent. This yields a 0.4 % stock solution (wt/vol) of the be useful for evaluating comparable absorbance peaks. Com-
vehicle solids in solution. If solution is not complete, try gentle parison peaks should be within 0.05 absorbance units when
warming or else start over using another suitable spectral gradeecurring between 220 and 350 nm, and within 0.08 at lower
nonaromatic solvent with an ultraviolet cut-off point at least aswavelengths.
low as 220 or 230 nm.

20.3 With appropriate calibrated pipets or hypodermic sy-22. Report
ringes, volumetric flask, and the same lot of solvent used

before, prepare several dilute quantitative solutions from ali;5 oﬁiélolfnt?llga}[tees?2g(r)r:n::atyvz'[r:arceksOfeg?t?rtrr?g{;‘]:rgiggzgﬁ le
quots of each stock solution that will enable quantitative P P P

measurements of all peak heights in the subsequent uItraviolgpd the method or methods (A, B, C, and D) used for this

analysis (Note 1). In all cases, a specific quantitative dilution o*udgment. If possible, attempt to report the nature of possible

the reference sample should be matched by exactly the Sanqgulterant(s) present or the cause of the nonuniformity.

dilution of the test sample. For each such matched dilution, usix{e K d

the exact same pipet for the test sample as was used for t é)’ eywords

reference sample to avoid dilution errors of comparison 23.1 gas chromatography; spectroscopy; traffic paint; uni-
samples. formity of paint vehicle

19. Apparatus

Interpretation of Results

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.
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