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1. Scope

1.1 This test method establishes procedures for deter-
mining and ranking the ease of decontaminability of coatings
for use in nuclear power plants.

1.2 This standard defines two different test procedures
involving differing contaminant contact times and decon-
taminating media. Procedure A involves a relatively brief
radionuclide solution contact time and decontamination
using both demineralized water and acid solutions. Proce-
dure B utilizes a seven-day contamination solution contact
time and decontamination with ambient temperature water
only. Procedure B is more in line with power plant decon-
tamination practices. :

1.3 Users of this standard should specify either Procedure
A or Procedure B, or both, based upon specific power plant
conditions and use requirements.

1.4 The values stated in SI units are to be regarded as the
standard. The values given in parentheses are for informa-
tion only.

1.5 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 appro-
priate safety and health practices and determine the applica-
bility of regulatory limitations prior to use.

2. Referenced Documents

2.1 ASTM Standards:

D 1193 Specification for Reagent Water?

E 522 Method of Calibrating Germanium Detectors for
Measurement of Gamma-Ray Emission Rates of Ra-
dionuclides?

2.2 American National Standards Institute:*

NS512 Protective Coatings (Paint) for the Nuclear Industry

3. Terminology

3.1 Definitions:
3.1.1 decontaminate—the removal of radionuclides from

! This test method is under the jurisdiction of ASTM Committee D-33 on
Protective Coating and Lining Work for Power Generating Facilities and is the
direct responsibility of Subcommittee D33.11 on Decontamination of Coated
Surfaces.

Current edition approved Feb. 24, 1989. Published June 1989. Originally
published as D 4256 ~ 83. Last previous edition D 4256 - 83.

2 Annual Book of ASTM Standards, Vol 11.01.

3 Discontinued—see 1983 Annual Book of ASTM Standards, Vol 12.02.

4 Available from American National Standards Institute, 11 W, 42nd St., 13th
Floor, New York, NY 10036.

Full document details: ASTM D4256-89(1994)e1

a test panel using prescribed procedures.

3.1.2 decontamination factor (DF)—the ratio of the orig-
inal radioactivity (dpm) to the radioactivity detected after
treatment.

3.1.3 disintegration of atomic nuclei—the nuclear trans-
formation characterized by the emission of one or more
particles or photons from the nucleus,

3.1.4 disintegrations per minute (dpm)—the number of
disintegrations occurring in a time period of 1 min.

4. Significance and Use

4.1 Day-to-day operation or a loss-of-coolant accident at a
nuclear power plant can give rise to a significant level of
radioactive contamination on the walls, floors, and attendant
equipment. The ease with which the coated surfaces can be
decontaminated could result in considerable reduction in the
level of radioactive contamination, thereby mitigating the
exposure to plant operating personnel. It is recognized that
this test method does not duplicate actual field decontami-
nation procedures, but it does represent comparative test
procedures that have been in use for many years. Other tests,
designed to be more meaningful in terms of real-life condi-
tions, are under development.

5. Apparatus

5.1 Radiation Detection Equipment®>—Use a gamma-sen-
sitive system composed of the following items:

5.1.1 Detector—Use a germanium crystal detector with a
resolution of 2.5 keV at 1332 keV or better.,

Note—See Method E 522 for calibration methods.

5.1.2 Photomultiplier-Amplifier.

5.1.3 Analog-to-Digital Converter (ADC).?

5.1.4 Pulse-Height Analyzer, capable of resolving simple
gamma-ray peaks shall be used.

5.2 Mount test specimens so as to give an optimum
scanning geometry of the contaminated surface.

3 The most up-to-date information on gamma-ray detectors and accompanying
electronics is found in manufacturers’ literature. A list of vendors of this
equipment can be found in compilations such as the Guide to Scientific
Instruments, published by the American Association for the Advancement of
Science, Washington, DC.

6 Tennelec Model TC-2085, or equivalent, has been found satisfactory for this
purpose.

7 Nuclear Data Model ND570, or equivalent, has been found satisfactory for

this purpose.
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5.3 Shield the detector to eliminate excessive background
counts. -

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
Committee on Analytical Reagents of the American Chem-
ical Society, where such specifications are available.® Other
grades may be used, provided it is first ascertained that the
reagent is of sufficiently high purity to permit its use without
lessening the accuracy of the determination.

6.2 Purity of Water—Unless otherwise indicated, refer-
ences to water shall be understood to mean Type II reagent
grade water conforming to Specification D 1193,

6.3 Contaminating Solution:

6.3.1 Use a radioactive contaminant solution of mixed
fission products of cobalt-60 and cesium-137, prepared in 8
M nitric acid (HNO,) and stored in a polyethylene bottle.

6.3.2 The solution shall have a minimum beta-gamma
activity of 5 x 106 disintegrations per minute (dpm) per 0.1
mL.

6.4 Decontaminating Solutions—The following decon-
taminating solutions shall be utilized, based upon the proce-
dure selected (Procedure A or Procedure B):

6.4.1 An aqueous mixture of 0.4 M oxalic acid (COOH),,
0.05 M sodium fluoride (NaF), and 0.3 M hydrogen peroxide
(H,0,).

6.4.2 Demineralized water.

7. Preparation of Test Specimens

7.1 Steel Panels—Prepare panels in accordance with
ANSI N512.

7.2 Concrete Blocks—Prepare blocks in accordance with
ANSI N512.

8. Test Specimens

8.1 Use a minimum of two test specimens for each
coating system.

9. Specimen Contamination

9.1 Degrease the test specimens using the coating manu-
facturer’s approved solvent; place on a level surface inside a
laboratory hood and at 24 + 3°C (75 £ 5°F) until the solvent
has evaporated. Maintain a minimum air velocity of 46
m/min (150 ft/min) at the face of the hood.

9.2 Transfer a portion of the contaminating solution to a
clean polyethylene bottle and immediately adjust to pH 4
with 8 M ammonium hydroxide (NaOH).

9.3 Contamination Procedure A, Evaporate to Dryness.

9.3.1 Immediately transfer a 0.2-mL portion of the pH-
adjusted solution to the center of the lower 5-cm (2-in.)
section of the test specimen so as to cover an area about | cm
in diameter.

8 Reagent Chemicals, American Chemical Society Specifications, American
Chemical Society, Washington, DC. For suggestions on the testing of reagents not
listed by the American Chemical Society, see Analar Standards for Laboratory
Chemicals, BDH 1ad., Poole, Dorset, U.K., and the United States Pharmacopeia
and National Formulary, U.S. Pharmaceutical Convention, Inc. (USPC),
Rockville, MD,
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FIG. 1 Top View of Holder for Contamination of Test Specimen in
Seven-Day Exposure (Procedure B)

9.3.2 Allow the specimen to air dry as in 9.1, and place it
in a plastic bag approximately 37.5-um (1.5-mil) thick.

9.3.3 Position the specimen and bag in the detector
chamber and scan, using identical geometry as in 8.2.
Record all counts.

9.4 Contamination Procedure B, Seven-Day Contact
Time:

9.4.1 Perform contamination using the assembly shown
in Fig. 1.

9.4.2 A test specimen is pushed into the positioning aid
with its reference corner R as shown in Fig. 2. Edges A and B
of the test specimen are brought into close contact with Lines
a and b of the positioning aid, the Contact B-b having
priority. The test specimen is then pressed against Part U
containing the silicone rubber ring by fastening the screws
until the test specimen is in contact with Part U along all of
its edges.

9.4.3 The test specimens are contaminated by applying 1
mL of the contaminant solution to the middle of the circle
visible through Part U. The holder shall be kept in a
horizontal position. If, in the case of highly hydrophobic
surface materials, the contaminant does not immediately
cover the test circle, the holder may be tilted to enforce
sufficient spread of the liquid.

9.4.4 A small petri dish is placed over the test circle on top
of Part U to prevent evaporation of the contaminant
solution.

9.4.5 After seven-days contact time the contaminant solu-
tion is sucked off as completely as possible using a pipet. For
this purpose it is necessary to tilt the holder. The holder is
then inverted. After removing the nuts and Part L, lift the
test specimen vertically so that distribution of contaminant
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