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Standard Test Method for
Determination by Atomic Absorption Spectroscopy of
Titanium Dioxide Content of Pigments Recovered From
Whole Paint 1

This standard is issued under the fixed designation D 4563; 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 (e) indicates an editorial change since the last revision or reapproval.

1. Scope

1.1 This test method covers the atomic absorption (AA)
analysis of titanium dioxide content in pigments recovered
from whole paint. It is applicable to quality control situations
where the same type of product is repeatedly analyzed.

1.2 This standard does not purport to address the safety
concerns, if any, associated with its use. It is the responsibility
of the user of this standard to establish appropriate safety and
health practices and determine the applicability of regulatory
limitations prior to use.Specific hazard statements are given in
Section 7.

2. Referenced Documents

2.1 ASTM Standards:
D 1193 Specification for Reagent Water2

D 1394 Test Methods for Chemical Analysis of White
Titanium Pigments3

E 180 Practice for Determining the Precision Data of
ASTM Methods for Analysis and Testing of Industrial
Chemicals4

E 288 Specification for Volumetric Flasks5

3. Summary of Test Method

3.1 The specimen is prepared for analysis by ashing at
450°C followed by digestion with sulfuric acid and ammonium
sulfate as in Test Methods D 1394. The titanium content is
determined by atomic absorption spectroscopy using a speci-
men similar to that previously analyzed by the Aluminum
Reduction Method in Test Methods D 1394.

3.2 By utilizing the pigment analyzed in Test Methods
D 1394 as an atomic absorption standard, several hundred TiO2

determinations can be made. The AA technique is much faster
than the technique in Test Methods D 1394 for multiple
determinations and uses only acids. This keeps reagents and
time to a minimum.

4. Significance and Use

4.1 This test method may be used in quality control labo-
ratories when the repeated analysis of titanium dioxide in
similar paints may be required. Reagents and time are kept to
a minimum when this test method is used in place of wet
chemical analysis such as in Test Methods D 1394. However,
reproducibility and repeatability are not as good as in Test
Methods D 1394.

5. Apparatus

5.1 Atomic Absorption Spectrophotometer, consisting of
5.1.1 Atomizer and nitrous oxide burner,
5.1.2 Gas-pressure regulator and metering devices for ni-

trous oxide and acetylene,
5.1.3 Titanium hollow cathode lamp with regulated

constant-current supply,
5.1.4 Monochromator and associated optics,
5.1.5 Photosensitive detector connected to an electronic

amplifier,
5.1.6 Readout device.
5.2 Muffle Furnace, capable of maintaining 4506 25 °C.
5.3 Circulating Oven, maintained at 1056 2°C.
5.4 Porcelain Dishes, 90-mm diameter.
5.5 Plastic Disposable Syringe, 10-mL capacity.
5.6 Agate Mortar and Pestle, 95-mm outside diameter.
5.7 Wide-Mouth Erlenmeyer Flask, 500-mL capacity.
5.8 Hot Plate, with variable surface temperature control

from 10°C above ambient to 370°C accurate to within65°C.
5.9 Burner.
5.10 Volumetric Flask, 1000 mL, plastic (see Specification

E 288).
5.11 Paint Shaker.
5.12 Weighing Bottles, wide-mouth, with an external-fitting

cap, and no larger than necessary for required amount of
sample.

5.13 Desiccator.

6. Reagents

6.1 Purity of Reagents—Reagent grade chemicals shall be
used in all tests. Unless otherwise indicated, it is intended that
all reagents shall conform to the specifications of the Commit-
tee on Analytical Reagents of the American Chemical Society,
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