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Standard Test Method for

Inorganic Chlorides and Sulfates in Insulating Oils 1

This standard is issued under the fixed designation D 878; 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.

This standard has been adopted for use by government agencies to replace Method 5703 of Federal Test Method Standard No. 791b.

1. Scope 5.2 Beakers 250-mL capacity.

1.1 This test method covers the qualitative determination of 5.3 Test Tubes25-mL (25-cni) capacity.

inorganic chlorides and sulfates in electrical insulating oils. 6. Reagents

Note lflt should be pointed out t_hat if th_(ﬂT strong acids, hydr_ochloric 6.1 Purity of Reagents-Use reagent grade chemicals in all
and sulfuric, are .present, they will give positive results for chlorides anqests_ Unless otherwise indicated, it is intended that all reagents
sulfates, r?SpeCtlvely' shall conform to the specifications of the Committee on

1.2 This standard does not purport to address all of the apalytical Reagents of the American Chemical Society, where
safety concerns, if any, associated with its use. It is theych specifications are availaBl©ther grades may be used,
responsibility of the user of this standard to establish approprovided it is first ascertained that the reagent is of sufficiently
priate safety and health practices and determine the applicahigh purity to permit its use without lessening the accuracy of
bility of regulatory limitations prior to use. the determination.

2 Referenced Documents 6.2 Purity of Water—Unless otherwise indicated, reference_:
to water shall be understood to mean reagent water conforming

2.1 ASTM Standards: to Specification D 1193, Type | or Type II.

D 1193 Specification for Reagent Wafer 6.3 Barium Chloride Solution (100 g/L)}Dissolve 100 g of
barium chloride (BaG}t2H,0) in water and dilute to 1 L.

. . ) . 6.4 n-Heptane

3.1 Water is used to extract inorganic chlorides and sulfates g g Hydrochloric Acid (specific gravity (relative density)

from a test specimen of insulating oil. A portion of the Waterl.lQ)—Concentrated hydrochloric acid (HCI).

layer is treated with nitric acid and silver nitrate to reveal a g g Nitric Acid (specific gravity (relative density) 1.42)
white precipitate if chloride is present. A second portion isconcentrated nitric acid (HN.

treated with hydrochloric acid and barium chloride. A white g 7 silver Nitrate Solution (100 g/b)-Dissolve 100 g of
precipitate indicates the presence of sulfate. silver nitrate (AgNQ) in water and dilute to 1 L.

4. Significance and Use 7. Procedure

4.1 The presence of inorganic chlorides and sulfates in oilin 7 1 |n 3 250-mL separatory funnel, shake thoroughly 100
contact with metal surfaces in electrical equipment can resultin, (100 cn?) of the oil test specimen v,vith 75 mL (75 Grof
corrosion of transformer components. The deterioration ofyaier at 95°C. Allow to separate, then draw off the water layer
metal surfaces is dependent upon the quantity of the corrosivgiq 3 250-mL beaker.
agent and the operating environment. Although not quantita- 7 1 1 | case the separated water is not clear, filter it through
tive, this test method is a means for recognizing the potential 10.cm diameter qualitative filter paper into a 250-mL
for such a hazard. (250-cn?) beaker. The filtrate is then used for tests. As a check
5. Apparatus on the filfcer paper, 7_5 mL of hot water, passed through _the

paper prior to filtering the separated water, should give

5.1 Separatory Funnel250-mL (250-crf) and 500-mL negative tests for chlorides and sulfates.

(500-cn?) capacity. 7.1.2 In the case of high-viscosity polybutene, dilute the

3. Summary of Test Method

1 This test method is under the jurisdiction of ASTM Committee D27 on  °Reagent Chemicals, American Chemical Society Specificatidmezrican
Electrical Insulating Liquids and Gases and is the direct responsibility of SubcomChemical Society, Washington, DC. For suggestions on the testing of reagents not
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100-mL sample with an equal amount mheptane. Stir until 8.1.1 Sample identification,

the test specimen is completely dissolved, transfer the solution 8.1.2 The presence or the absence of chlorides and sulfates
to a 500-mL separatory funnel, and proceed in accordance witimdividually, and

7.1. 8.1.3 The detection limit of ions (ppm) supported by the test

NoTe 2—Polybutenes with a viscosity of ¥ 10 * m?/s at 100°C can method.

be accommodated. Polybutenes with viscosities greater tharl@ * 9. Precision and Bias

2 o
m/s at 100°C have not been evaluated. 9.1 No statement is made about the precision or the bias of

7.2 Pour 15 mL (15 cri) of the separated water layer into a this test method, since the results merely state whether there is
clean test tube, add a few drops of HN@nd then add 5 mL 3 conformance to the criteria for success specified in the
of AgNO; solution. The appearance of a white precipitateprocedure and is nonquantitative. The detection limit of inor-
indicates the presence of chlorides. ganic sulfates and chlorides detected by this test method has

7.3 Pour a second portion of 15 mL of the water into a clearheen measured by one laboratory at 6 and 20 ppm, respectively.
test tube. Heat to the boiling point, add 5 drops of HCI, andrhese measurements are supported by a research report.
then slowly add 5 mL (5 cA) of BaCl, solution. A white
precipitate reveals the presence of sulfates. 10. Keywords

10.1 chlorides; inorganic; insulating oil; sulfates
8. Report

8.1 Report the following information: 4 Available from ASTM Headquarters. Request RR:D27-1009.

ASTM International 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 International 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, at the address shown below.

This standard is copyrighted by ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959,
United States. Individual reprints (single or multiple copies) of this standard may be obtained by contacting ASTM at the above
address or at 610-832-9585 (phone), 610-832-9555 (fax), or service@astm.org (e-mail); or through the ASTM website
(www.astm.org).



