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1. Scope*

1.1 This test method covers the determination of the cloud
point of petroleum products, biodiesel, and biodiesel blends
that are transparent in layers 40 mm in thickness, using an
automatic instrument.

1.2 This test method covers the range of cloud point
temperatures from –50 °C to +6 °C.

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

1.4 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, health, and environmental practices and deter-
mine the applicability of regulatory limitations prior to use.

1.5 This international standard was developed in accor-
dance with internationally recognized principles on standard-
ization established in the Decision on Principles for the
Development of International Standards, Guides and Recom-
mendations issued by the World Trade Organization Technical
Barriers to Trade (TBT) Committee.

2. Referenced Documents

2.1 ASTM Standards:2

D2500 Test Method for Cloud Point of Petroleum Products
and Liquid Fuels

D4057 Practice for Manual Sampling of Petroleum and
Petroleum Products

D4177 Practice for Automatic Sampling of Petroleum and
Petroleum Products

D6708 Practice for Statistical Assessment and Improvement
of Expected Agreement Between Two Test Methods that

Purport to Measure the Same Property of a Material
D6751 Specification for Biodiesel Fuel Blend Stock (B100)

for Middle Distillate Fuels
2.2 Energy Institute Standard:3

IP219 Test Method for Cloud Point of Petroleum Products

3. Terminology

3.1 Definitions:
3.1.1 biodiesel, n—fuel comprised of mono-alkyl esters of

long chain fatty acids derived from vegetable oils or animal
fats, designated B100.

3.1.1.1 Discussion—Biodiesel is typically produced by a
reaction of a vegetable oil or animal fat with an alcohol such as
methanol or ethanol in the presence of a catalyst to yield
mono-alkyl esters and glycerin, which is removed. The finished
biodiesel derives approximately 10 % of its mass from the
reacted alcohol. The alcohol used in the reaction may or may
not come from renewable resources.

3.1.2 biodiesel blend (BXX), n—a homogeneous mixture of
hydrocarbon oils and mono-alkyl esters of long chain fatty
acids.

3.1.2.1 Discussion—In the abbreviation, BXX, the XX rep-
resents the volume percentage of biodiesel fuel in the blend.

3.1.2.2 Discussion—The mono-alkyl esters of long chain
fatty acids (that is, biodiesel) used in the mixture shall meet the
requirements of Specification D6751.

3.1.2.3 Discussion—Diesel fuel, fuel oil, and non-aviation
gas turbine oil are examples of hydrocarbon oils.

3.1.3 biodiesel fuel, n—synonym for biodiesel.

3.1.4 cloud point, n—in petroleum products and biodiesel
fuels, the temperature of a liquid specimen when the smallest
observable cluster of wax crystals first occurs upon cooling
under prescribed conditions.

3.1.4.1 Discussion—The cloud point occurs when the tem-
perature of the specimen is low enough to cause wax crystals
to precipitate. In a homogeneous liquid, the cloud is always
noted first at the location in the specimen where the specimen
temperature is the lowest. The cloud point is the temperature at
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which the crystals first occur, regardless of their location in the
specimen, and not after extensive crystallization has taken
place. The wax crystals that precipitate at lower temperatures
are typically, but not excluded to, straight-chain hydrocarbons
and lipids.

3.2 Definitions of Terms Specific to This Standard:
3.2.1 D2500/IP219 equivalent cloud point, n—temperature

of a specimen, in integers, calculated by applying a bias and
rounding the results of this test method to the next lower
integer (see 12.2).

3.2.1.1 Discussion—This test method produces results with
0.1 °C resolution. Should the user wish to provide results with
a similar format to Test Method D2500, then this calculation
can be performed. Some apparatus can perform this calculation
automatically.

3.2.2 mini method, n—in cloud point test methods, auto-
matic test procedure using a small sample size, prescribed
cooling rate, specimen receptacle, and optical system for
detection of crystal formation.

3.2.2.1 Discussion—The prescribed cooling rate is de-
scribed in 4.1, the specimen receptacle is described in 7.1, and
the optical system for detection of crystal formation is de-
scribed in 4.1.

4. Summary of Test Method

4.1 After inserting the test specimen into the automatic
apparatus, and initiation of the program, the test specimen is
heated, if necessary, to a starting temperature and then cooled
by prescribed rates (11.5 and 11.6). The test specimen is
continuously monitored for appearance of hydrocarbon crystals
with opposing light emitter and optical receiver (Annex A1).
When the crystallization in the specimen is detected by the
optical system, the temperature is recorded to within 0.1 °C
resolution. The specimen is then heated to facilitate the start of
the next test.

5. Significance and Use

5.1 The cloud point of petroleum products and biodiesel
fuels is an index of the lowest temperature of their utility for
certain applications. Wax crystals of sufficient quantity can
plug filters used in some fuel systems.

5.2 Petroleum blending operations require precise measure-
ment of the cloud point.

5.3 This test method can determine the temperature of the
test specimen at which wax crystals have formed sufficiently to
be observed as a cloud with a resolution of 0.1 °C.

5.4 This test method provides results that, when corrected
for bias and rounded to the next lower integer (see 12.2), have
been found equivalent to Test Method D2500.

5.5 This test method determines the cloud point in a shorter
time period than required by Test Method D2500.

6. Apparatus

6.1 Automated Apparatus4—The apparatus consists of a
microprocessor-controlled test specimen chamber that is ca-
pable of heating and cooling the test specimen at required rates,
optically observing the first appearance of hydrocarbon wax
crystals, and recording the temperature of the test specimen
chamber. A detailed description of the apparatus is provided in
Annex A1.

6.2 The apparatus shall be equipped with a thermostatically
controlled specimen chamber, digital display, cooling and
heating systems, optical detection system, and a specimen
chamber temperature measuring device.

6.3 The temperature-measuring device in the specimen
chamber shall be capable of measuring the temperature, at
minimum, from –60 °C to 60 °C at a resolution of 0.1 °C.

7. Reagents and Materials

7.1 Specimen Vial—Disposable, clear glass cylinder with
closed flat bottom, 1 mL capacity.

NOTE 1—Standard NWV type vial is suitable.

Dimensions:
Outer diameter: 8.0 mm to 8.3 mm
Wall thickness: 0.75 mm to 0.85 mm
Outer length: 39.25 mm to 40.25 mm

7.2 Specimen Vial Stopper4—Disposable, proprietary de-
signed for use in this apparatus.

7.3 Micropipette—Capable of delivering 0.5 mL 6 0.1 mL
of sample. Positive displacement-type micropipette with cap-
illary piston is preferred for use. Air displacement-type mi-
cropipettes are not recommended for viscous samples.

8. Sampling

8.1 Obtain a sample in accordance with Practice D4057 or
D4177.

8.2 At least 1 mL of sample is required for each test.

8.3 Samples of very viscous materials may be warmed until
they are reasonably fluid before they are tested. However, no
sample should be heated more than is absolutely necessary.

8.4 The sample shall not be heated above 60 °C. When the
sample is heated above 60 °C, allow the sample to cool below
60 °C before filtering or inserting into the apparatus.

8.5 When moisture is present, remove the moisture by a
method such as filtration through dry, lint-free filter paper until
the oil is perfectly clear, but make such filtration at a tempera-
ture at least 14 °C above the expected cloud point.

4 The sole source of supply of the apparatus (ISL Model MPP 5Gs analyzer)
known to the committee at this time is ISL, B.P. 70825 14653, Verson, France. If
you are aware of alternative suppliers, please provide this information to ASTM
International Headquarters. Your comments will receive careful consideration at a
meeting of the responsible technical committee,1 which you may attend.
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