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This standard is issued under the fixed designation E2808; 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 epsilon (¢) indicates an editorial change since the last revision or reapproval.

INTRODUCTION

Color is one of the most important comparative characteristics of paints. The comparison of color
is one of the first steps taken in a forensic paint eompartson-and-it-comparison. Subjective terms such
as “blue,” “violet,” or “purple” are descriptors of color but are inadequate for clear communication of
color as terms may suggest different colors to different people. It is essential to note that this guide
does not propose the use of instrumental color comparison for objects that are distinguishable to the
eye. Since the 1940s, analytical instruments have been able to discriminate colors that the average
human eye cannot distinguish. Microspectrophotometers (MSPs), in particular, allow for an objective
measurement of the color of small, millimetre or submillimetre samples and are mere—preeise—or
quantitative—compared—to—generally more sensitive than the more subjective results of visual
microscopical color comparisons.

Suitable instruments with appropriate optics, sensitivity, resolution, and dynamic range can measure
and-produee-spectral curves oftightenergy-from small samples as that light is transmitted, absorbed,
orrefleeted-reflected, or emltted (V1a ﬂuorescence) by the sample These—speet—ra—&fe—ee-l-}eefed—evef

rn—The spectral limits of different instruments can vary and may extend from the ultrav1olet (UV)

(~190 to 380 nm) through the visible spectral region (~380 to ~860-nm)—and-also-in-theultraviotet
region(~190-to—~386-nm)—They-780 nm) to the near infrared region (NIR) (~780 to 2500 nm). MSPs

should not be confused with broadband or absorptlon ﬁ-}tef-based—tﬂsﬁfnﬂ-}us—sysfems—er—}ew-

rs-filter-based tristimulus systems

1. Scope

1.1 This guide is intended to assist individua : S an v v
analysts who conduct UV, visible, NIR, or ﬂuorescence emission spectral analyses on small fragments of paint using-or use Guide
E1610+, as this guide is to be used in conjunction with a broader analytical scheme.

! This guide is under the jurisdiction of ASTM Committee E30 on Forensic Sciences and is the direct responsibility of Subcommittee E30.01 on Criminalistics.
Current edition approved Mareh+26+HOct. 15, 2019. Published May-26++October 2019. Originally approved in 2011. Last previous edition approved in 2011 as E2808
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Copyright © ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959. United States

1


https://standards.iteh.ai/catalog/standards/sist/a098ae9f-4ed9-4bb8-82e3-dcaba363b71e/astm-e2808-19

E2808 - 19

ull

1.2 This guide deals primarily with color measurements within the visible spectral range but will also include some details
concerning measurements in the UV range—and NIR spectral ranges. The particular method(s) employed by each analyst depends
upon available equipment, examiner training, sample suitability, and sample size.

1.3 This guide provides basic recommendations and information about microspectrophotometers.

1.4 This guide does not address other areas of color evaluation such as colorimetric values, paint surface texture or paint
pigment particle size, shape, or dispersion within a paint film that are evaluated by other forms of microscopy. Other-techniques

1.5 This guide is directed at the color analysis of commercially prepared paints and coatings. It does not address the analysis
or determination of provenance of artistic, historical, or restorative paints, but it may be feund-useful in those fields.

1.6 The values stated in SI units are to be regarded as standard. No other units of measurement are included in this standard.

1.7 This standard cannot replace knowledge, skill, or abilities acquired through education, training, and experience and is to
be used in conjunction with professional judgment by individuals with such discipline-specific knowledge, skills, and abilities.

1.8 This standard does not purport to address all of the safety concerns, if any, associated with its use. It is the responsibility
of the user of this standard to establish appropriate safety, health, and environmental practices and determine the applicability of
regulatory limitations prior to use.
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1.9 This international standard was developed in accordance with internationally recognized principles on standardization
established in the Decision on Principles for the Development of International Standards, Guides and Recommendations issued
by the World Trade Organization Technical Barriers to Trade (TBT) Committee.

2. Referenced Documents

2.1 ASTM Standards:*
D16 Terminology for Paint, Related Coatings, Materials, and Applications

B1535Praetice-for-Specifying-Color by-the Munsel-System

=

aterials

E179 Guide for Selection of Geometric Conditions for Measurement of Reflection and Transmission Properties of
E275 Practice for Describing and Measuring Performance of Ultraviolet and Visible Spectrophotometers
E284 Terminology of Appearance

E1610 Guide for Forensic Paint Analysis and Comparison
E1492 Practice for Receiving, Documenting, Storing, and Retrieving Evidence in a Forensic Science Laboratory

3. Terminology

3.1 Definitions—For definitions of paint-associated terminology used in this guide, see Terminologies D16;-and E284, and
Guide E1610.

3.2 Definitions of Terms Specific to This Standard:

3.2.1 charge-coupled device (CCD), n—a silicon-based semiconductor chip consisting of a linear or two-dimensional
matrixarray of photo sensors or pixels-pixels that transfers an electrical charge and converts it into a digital value.

2 For referenced ASTM standards, visit the ASTM website, www.astm.org, or contact ASTM Customer Service at service@astm.org. For Annual Book of ASTM Standards
volume information, refer to the standard’s Document Summary page on the ASTM website.
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3.2.2 effect pigment, n—any paint pigment that is designed to produce a significant change in color attribute(s) in a paint film
when the film is viewed or illuminated from varied geﬁmetﬂes- ngles

3.2.3 grating, n—parallel set of linear, regularly repeating strteturesgrooves that, when illuminated, produces dispersion of light

into its requisite wavelengths with maxima and minima of light intensity as a consequence of interference.

3.2.3.1 Discussion—

These maxima and minima vary in position with wavelength. This allows radiation of any given wavelength to be isolated from
a eomplex—mixture of wavelengths (for example, white light) and allows the grating to be used as a—menechromator-part of a
monochromator. The dispersion or ability to resolve separate wavelengths is expressed as the number of lines (or steps) in the
orating per millimetre.

3 2 4 rl-l-unmmﬂm‘z—apﬁ‘t-we-meanmgful dlfference n—e

variation exhlblted by the comparison sample con31der1ng the limitations of the sample or technique, and therefore indicates the

two samples do not share a common origin. The use of this term does not imply the formal application of statistics.

3.2.5 measuring aperture, n—element in the optical path of a mierospeetrophotometrie-(MSP)-MSP system that limits the area
of illumination reaching the detector focal plane.

3.2.6 _metameric samples, n—two or more samples that appear to have the same color under one type of illumination but may
appear dissimilar under different lighting conditions, or two or more samples that appear to be the same color under all lighting
conditions, yet their reflectance/transmittance spectral curves are different.

3.2.7 microspectrophotometer (MSP), n—a specialized spectrophotometer designed to measure the absorbance, reflectance and
emission spectra of microscopic areas on samples.

3.2.8 monochromator, n—device designed to isolate narrow wavelength ranges of light from complex, broad-spectrum
radiation.

3.2.9 photomultiplier tube (PMT), n—photosensitive vacuum tube device that quantitatively converts photons of light into
electrical energy.

3.2.10 reftectance; R-pigment, n—the

speeimena finely ground, organic or inorganic, insoluble, and dispersed particle. Besides color, a pigment may provide many of
the essential properties of paint, such as opacity, hardness, durability, and corrosion resistance (see also effect pigment).
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3.2.11 stgfﬁcwrhd-#ermf-w&n_v_~ . ) . .
cannot-be-established:the process of combining counts from ad]acent plxels in a CCD detector durlng readout.

3.2.12 standard—ittuminant—CH—spectral resolution, n—s B oY
distribution—as—folows:measure of the ability to distinguish between ad]acent peaks in a spectrum; it is usually determined by
measuring peak width at half the maximum value of the peak height or full-width half-maximum (FWHM).

3.2.12.1 Discussion—

Spectral resolution is not to be confused with spatial resolution (the smallest features that may be resolved in the field of view of
the MSP camera or eyepieces or may be used to refer to the smallest spectral sampling area of the MSP).
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4. Summary of PraeticeGuide

4.1 One of the most 0bV1ous &eeofaﬁv&propertles of pamt is its color Ysually,-one-or-more-major-pigments-Pigments are used
i §iTite se-ts-paint to modify color or other fitm-properties. The interaction

of plgments with hght is very complex w1th light bemg scattered, absorbed, and-reflected—within-thepainttayer—reflected, and
emitted by a paint layer. A MSP can measure reflected, transmitted, or emitted radiation over a range of wavelengths.

4.2 fnstrumentation—MSP is an integrated instrument consisting of a microscope, a light source, a spectrophotometer, and a
data-processing device. The microscope not only allows for analysis location selection but also reflects or transmits light energy
efficiently, uniformly, and reproducibly and images light onto the spectrophotometer entrance aperture. The spectrophotometer
contains a dispersive element, most commonly a diffraction grating, and a detector. The system is designed to measure the intensity
of light energy with respect to its wavelength. All MSPs are single-beam instruments: a standard or a blank is measured, the result
is stored, then a sample is measured and a ratio made to the standard to yield a transmittance or reflectance spectrum.
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