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INTERNATIONAL
Standard Practices for
. . 1
Sampling Water-Formed Deposits
This standard is issued under the fixed designation D 887; 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 epsilonef indicates an editorial change since the last revision or reapproval.
1. Scope D1428 Test Methods for Sodium and Potassium in Water

1.1 These practices cover the sampling of water-formed _and Water-Formed Deposits by Flame Photométry
deposits for chemical, physical, biological, or radiological D2331 Practices for Preparation and Preliminary Testing of
analysis. The practices cover both field and laboratory sam- _\Water-Formed Deposits _
pling. It also defines the various types of deposits. The D2332 Practice for Analysis of Water-Formed Deposits by
following practices are included: Wavelength-Dispersive X-Ray Fluorescerice
D2579 Test Methods for Total and Organic Carbon in

Sections

Practice A—Sampling Water-Formed Deposits From Tubing 8to 10 Water3
of Steam Generators and Heat Exchangers D3483 Test Methods for Accumulated Deposition in a
Practice B—Sampling Water-Formed Deposits From Steam 11 to 14 Steam Generator Tub°’e

Turbines

1.2 The general procedures of selection and removal o8. Terminology

deposits given here can be applied to a variety of surfaces that 3 1 pefinitions of Terms Specific to This Standard:

are subject to water-formed deposits. However, the investigator 3 1 1 water-formed depositsany accumulation of in-
must resort to his individual experience and judgment inso|yple material derived from water or formed by the reaction
applying these procedures to his specific problem. of water upon surfaces in contact with the water.

1.3 This standard does not purport to address all of the 3111 Dpeposits formed from or by water in all its phases
safety concerns, if any, associated with its use. It is thenay be further classified as scale, sludge, corrosion products,
responsibility of the user of this standard to establish appro-q, biological deposit. The overall composition of a deposit or
priate safety and health practices and determine the applicagome part of a deposit may be determined by chemical or
bility of regulatory limitations prior to useSee Section 7 and - gpectrographic analysis; the constituents actually present as
Notes 1-4 for specific hazards statements. chemical substances may be identified by microscope or x-ray
diffraction studies. Organisms may be identified by micro-

2. Referenced Documents ) . ;
scopic or biological methods.

2.1 ASTM Standards: _ _ 3.1.2 scale—a deposit formed from solution directly in
D512 Test Methods for Chloride lon in Watér place upon a surface.
D934 Practices for Identification of Crystalline Compounds 3 1 2 1 Scale is a deposit that usually will retain its physical
in Water-Formed Deposits by X-Ray Diffractidn shape when mechanical means are used to remove it from the
D993 Test Methods for Sulfate-Reducing Bacteria in Waterlgrface on which it is deposited. Scale, which may or may not
and Water-Formed Deposits adhere to the underlying surface, is usually crystalline and
D1129 Terminology Relating to Watér dense, frequently laminated, and occasionally columnar in
D1193 Specification for Reagent Watfer structure.
D1245 Practice for Examination of Water-Formed Deposits 3 1 3 sludge—a water-formed sedimentary deposit.
by Chemical Microscopy 3.1.3.1 The water-formed sedimentary deposits may include
D1293 Test Methods for pH of Watér all suspended solids carried by the water and trace elements

which were in solution in the water. Sludge usually does not

* These practices are under the jurisdiction of ASTM Committee D-19 on Water,COhere SUfﬁCIently to retain its phy3|cal shape when meCha.mICaI

and is the direct responsibility of Subcommittee D19.03 on Sampling of Water andlN€ans are Us_ed to remove It fro_m the surface on which it

Water-Formed Deposits, Surveillance of Water, and Flow Measurement of Waterdeposits, but it may be baked in place and be hard and
Current edition approved Oct. 29, 1982. Published March 1983. Originallygdherent.

published as D 887 — 46 T. Last previous edition D 887 — 77. . .
2 Annual Book of ASTM Standardgol 11.01. 3.1.4 corrosion products-a result of chemical or electro-

3 Annual Book of ASTM Standardgol 11.02. chemical reaction between a metal and its environment.
4 Discontinued—See 1987Annual Book of ASTM Standardgol 11.02.
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3.1.4.1 A corrosion deposit resulting from the action of 6.2.2 Filter Paper may contain water leachable contami-
water, such as rust, usually consists of insoluble materiahants (chloride, fluoride, and sulfur) which can be removed by
deposited on or near the corroded area; corrosion productgetreatment prior to sampling.

may, however, be deposited a considerable distance from theg 2 3 Polyester Tape may contain impurities of antimony

point at which the metal is undergoing attack. and cadmium which must be considered during analysis.
3.1.5 biological deposits-water-formed deposits of organ-
isms or the products of their life processes. 7. Hazards

3.1.5.1 The biological deposits may be composed of micro- .
scopic organisms, as in slimes, or of macroscopic types such as’-1 Warnlngs ' ' _
barnacles or mussels. Slimes are usually composed of deposits/.1.1 Special safety precautions are necessary in using

of a gelatinous or filamentous nature. acetone on a wipe material for removing water-formed deposits
3.2 Definitions—For definitions of other terms used in these (see Note 2).
practices, refer to Definitions D 1129. 7.1.2 Special handling precautions may be required for

, working with water-formed deposits containing radioactive
4. Summary of Practices nuclides (see 9.14).
4.1 These practices describe the procedures to be used for; o cautions
sampling water-formed deposits in both the field and labora-

. . : 7.2.1 Extreme care must be taken not to damage the
tor_y fr_om boiler tub_es and turbine cor_nponents. They glVeunderlying surface when removing water-formed deposit
guidelines on selecting tube and deposit samples for removgl

and specify the procedures for removing, handling, and :ship—amples from equipment in the field (see Note 1)

ping of samples. 7.2..2 The selgction of sample_s necgssarily depends on the
experience and judgment of the investigator. The intended use
5. Significance and Use of the sample, the accessibility and type of the deposit, and the

5.1 The goal of sampling is to obtain for analysis a portionproblem to be §olved will influence the selection of the samples
of the whole that is representative. The most critical factors ar@"d the sampling method.
the selection of sampling areas and number of samples, the 7.2.3 The most desirable amount of deposit to be submitted
method used for sampling, and the maintenance of the integrit§s a sample is not specific. The amount of deposit should be
of the sample prior to analysis. Analysis of water-formedconsistent with the type of analysis to be performed.
deposits should give valuable information concerning cycle 7.2.4 The samples must be collected, packed, shipped, and
system chemistry, component corrosion, erosion, the failurenanipulated prior to analysis in a manner that safeguards
mechanism, the need for chemical cleaning, the method aigainst change in the particular constituents or properties to be
chemical cleaning, localized cycle corrosion, boiler carryovergxamined.
flow patterns in a turbine, and the rate of radiation build-up. 7 25 The selection of sampling areas and number of
Some sources of water-formed deposits are cycle corrosiogammes is best guided by a thorough investigation of the
products, make—up water contaminants, and condenser COO”'iQobIem. Very often the removal of a number of samples will
water contaminants. result in more informative analytical data than would be
obtained from one composite sample representing the entire

6. Reagents and Materials . . ! . .
i ) mass of deposit. A typical example is the sampling of deposits
6.1 Purity of Reagents-Reagent grade chemicals shall be from a steam turbine. Conversely, in the case of a tube failure

all reagents shall conform to the specifications of the Commityay sufiice.

tee on Analytical Reagents of the American Chemical Society,
where such specifications are availaBl@ther grades may be
used, provided it is first ascertained that the reagent is

7.2.6 Most deposits are sampled at least twice before being
ubmitted to chemical or physical tests. The gross sample is

sufficiently hiah purity to permit its use without lessening the irst collected from its point of formation in the field and then
y fugh punity to p 9 this sample is prepared for final examination in the laboratory.

accuracy of analysis. 797 A ) e i bsol .
6.1.1 Purity of Water— Unless otherwise indicated, refer-  '*<: representative sample is not an absolute prerequi-
te. The quantity of deposit that can be removed is often

ences to water should be understood to mean Type Il reage '€ M . . .
water, Specification D 1193, imited. In such cases, it is better to submit a single mixed

6.2 Materials sample (composite) and to describe how the sample was
6.2.1 The highest purity material available should be use(?ﬁta'lrgeg'f For t_ra_?lollogltlzalb a}nalyss aII_ samples sh'czuld' be
for removing the deposit samples. checked for activity levels before preparing a composite since
wide variations in radioactive content may occur in samples of
similar appearance and chemical composition.
5Reagent Chemicals, American Chemical Society Specificatismerican 7.2.8 It is good practice for deposits to be taken and
Chemical Society, Washington, DC. For suggestions on the testing of reagents nginalyzed every time a turbine is opened for repairs or inspec-
listed by the American Chemical Society, s@éaalar Standards for Laboratory tion Deposit history can then supplement chemical records of

Chemicals,BDH Ltd., Poole, Dorset, U.K., and thenited States Pharmacopeia . . . K i .
and National FormularylJ.S. Pharmaceutical Convention, Inc. (USPC), Rockuville, a unit, and dGDOSIt chemlstry of units with and without

MD. corrosion and other problems can Bmerﬁgugh
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information on deposits has been published (1 @t a  might contain deposits significantly different from the primary
comparison between different types of boilers and differenerea. Also, one or more tube samples is selected from adjacent
water treatments, as well as an assessment of deposit cormmws or other related areas that might contain deposits signifi-
siveness, are possible. It has been a general experience tlaintly different from the primary area.

about 0.2 % of a corrosive impurity, such as chloride, in a 9.1.2 Alternative Selection Procedure—iSelect one or
deposit, is a division between corrosive and noncorrosivenore separate tube samples containing the area of failure,
deposits. heaviest deposition, or principle concern (primary area) and

7.2.9 Deposits taken after a turbine is open do not exactlyhclude any adjacent or closely related areas of these tube
represent chemical composition of deposits in an operatingamples that might contain deposits significantly different from
turbine. Chemical thermodynamic data on steam additives anghe primary area. Use this procedure when it is impractical to
impurities, such as vapor pressures of solutions, ionization, anémove the samples from adjacent rows or other related areas
volatility data are needed to reconstruct chemistry of environor when it is improbable that the information gained by such
ment during operation. sampling will justify the additional work involved.

7.2.10 Typical changes which occur after the hot turbine is 9.1 3 Alternative Selection Procedure—Select one or
shut down and air is admitted aref) (reactions with oxygen more separate tube samples containing the area of failure,
and carbon dioxide,2 drying of some deposits and water heaviest deposition, or principle concern (primary area). Use
absorption by others3J leaching and recrystallization where thjs procedure when only the tube section containing the
moisture is allowed to condense, and)(formation of iron  primary area can be removed or when it is impractical to
hydroxide and hematite. remove adjacent or closely related areas, or tube samples from

adjacent rows or other related areas, or when it is improbable
PR%%ESEI?S_ES?)AAF;IL#JEI\IQVQTSEg‘l(')EITAI\IC/IED that. the informa.tion gained by such sampling will justify the
GENERATORS AND HEAT EXCHANGERS additional work involved.
9.1.4 Alternative Selection Procedure—3Select one or
8. Scope more tube samples containing an area adjacent or closely
drelated to the primary area. Use this procedure only when it is

8.1 This practice covers the sampling of water-forme . ) ; . i
t possible to obtain a tube section containing the primary

deposits from tubing of steam generators and heat exchangepéj.
It covers both field and laboratory sampling of water-formed3€a- ) )

deposits. It gives guidelines on selecting tube samples for 9-1.5 Alternative Selection Procedure—4Select one or
removal and specifies the procedure for removing tube sampl&80re separate tube samples from adjacent rows or other related

from the unit. areas. Use this prqcedure only vyhen it is not.possible to
remove a tube section from the primary area, adjacent to the
9. Field Sampling primary area, or closely related to the primary area.

9.1 Selection of Tube SamplesVhenever feasible, remove 9.2 Taking the Tube SampteMark the tube that is to be
the tube containing the water-formed deposit. The length ofemoved (sampled) with a crayon. Along arrow can be used to
tubing removed depends on the amount of deposits present aBiow: (1) the ligament that is facing into the furnace, a@i (
the type of analyses to be performed. As a guideline, 3 ft (o_gvhich end of the tube is up. Mark the tube before it is removed.
m) of tubing is suggested. Table 1 contains a summary of théhe marking should not involve the use of a hammer and die
various procedures for selection of samples in the order ofr paint.
preference. 9.2.1 Whenever possible, remove the tube samples by

9.1.1 Preferred Selection ProcedureSelect one or more sawing. The tube should be dry-cut (no oil). Grinding wheels
separate tube samples containing the area of failure, heavieztd cutting torches can be used to obtain tube samples which
deposition, or principle concern (primary area) and include angannot be sawed. Grinding wheels and cutting torches can
adjacent or closely related areas of these tube samples th@ioduce sufficient heat to alter the composition of the deposit

near the cutting point. If a grinding wheel or cutting torch is
used, make the cut a minimum of 6 in. (152 mm) from the area
 The boldface numbers in parentheses refer to the references at the end of thed€ concern.

practices. 9.2.2 Usually it is impractical and inconvenient to remove
short sections of tubes from a water-cooled furnace wall in
TABLE 1 Selection of Samples order to obtain deposits from the waterside surfaces. Several
Tube 1 Tube 2 convenient ways can be used to remove such surfaces. Avoid
Principal  Adjacent  Adjacent torch burning whenever possible, since original sample envi-
Area Area T;Zfatle é’f ronment is often destroyed and a valid metallographic exami-
Tube nation cannot be made of the specimen because of the effects
Preferred selection procedure X X X of burnlng.
Alternative selection procedure 1 X X 9.2.3 If atube cannot be removed, trepan (hole-saw cutting)
Alternative selection procedure 2 X above and below the affected area harboring the deposits to
Alternative selection procedure 3 X

Alternative selection procedure 4 X remove “window section” from the tube. The window section
is removed by connecting the holesm@wm@nltsjts
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