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superscript epsilonef indicates an editorial change since the last revision or reapproval.

This standard has been approved for use by agencies of the Department of Defense.

1. Scope* 3. Summary of Test Method

1.1 This test method covers the determination of oil in 3.1 The sample is dissolved in methyl ethyl ketone, the
petroleum waxes having a congealing point of 30°C (86°F) osolution cooled to —32°C (-25°F) to precipitate the wax, and
higher as determined in accordance with Test Method D 938jltered. The oil content of the filtrate is determined by
and containing not more than 15 % of 8il. evaporating the methyl ethyl ketone and weighing the residue.

1.2 The values stated in inch-pound units are to be regarded
as the standard. The values in parentheses are for informatiéh Significance and Use
only. 4.1 The oil content of a wax may have significant effects on

Note 1—With some types of waxes, of oil contents greater than 5%,86\/2ral th|ts propertf:ies., S;Jth fast.Strengthﬂ’i h'ar(zn(?SS, erX|b lity,
there may be an incompatibility with MEK resulting in the formation of sculrresistance, coefiicient ot iriction, coetiicient of expansion,

two liquid phases. If this occurs, the method is not applicable to theM€lting point, and oil straining. The importance of these effects
material under test. may be dependent upon the ultimate use of the wax.

1.3 This standard does not purport to address all of theg Apparatus
safety concerns, if any, associated with its use. It is the . . -
responsibility of the user of this standard to establish appro- o1 Filter Stick and Assemblyconsisting of a 10-mm

; ; - . diameter sintered glass filter stick of 10 to 15 pm maximum
Eﬁli?;eo??;%:tg?yq?mailigti%rr?sc t;ﬁ)sr ?On isdeetermme the appllcapore diameter as determined by the method in Appendix X1,

provided with an air pressure inlet tube and delivery nozzle. It

2. Referenced Documents is provided with a ground-glass joint to fit a 25 by 170-mm test
21 ASTM Standards: tube. The dimensions for a suitable filtration assembly are
D 938 Test Method for Congealing Point of PetroleumShown in Fig. 1.
Waxes, Including Petrolatuin NoTe 2—A metallic filter stick may be employed if desired. A filter

E 1 Specification for ASTM Thermometérs stick made of stainless steel and having a 12.7—#nin() disk of 10 to

E 128 Test Method for Maximum Pore Diameter and Per-15-um maximum pore diameter, as determined by Test Method E 128, has
meability of Rigid Porous Filters for Laboratory Use been found to be satisfactotyrhe metallic apparatus is inserted into a 25

by 150-mm test tube and held in place by means of a cork.

5.2 Cooling Bath consisting of an insulated box with 25.4
*This test method is under the jurisdiction of ASTM Committee D02 on mm (1-in.) holes in the center to accommodate any desired

Petroleum Products and Lubricants and is the direct responsibility of Subcommitteﬁumber of test tubes. The bath may be filled with a suitable
D02.10 on Properties of Petroleum Wax. ’

Current edition approved Nov. 10, 2002. Published February 2003. Originallymedlum such as kerosine, and may be cooled by circulating a
approved in 1943. Last previous edition approved in 2002 as D 721-02.

In the IP, this method is under the jurisdiction of the Standardization Committee.
This test method was issued as a joint ASTM-IP tentative in 1964.

This test method was prepared jointly by the Technical Association of Pulp and
Paper Industry and ASTM International. -

This test method has been adopted for use by government agencies to replace® The sole source of supply of a suitable metal filter stick with designated

Method 5431 of Federal Test Method Standard No. 79Ib. porosity G known to the committee at this time is the Pall Trinity Micro Corp.,
2 This test method is being used by some laboratories for products of higher oiRoute 281, Cortland, NY 13045. A list of United Kingdom suppliers can be obtained

content. from the Institute of Petroleum, 61 New Cavendish St., London, W1G 7AR, United
3 Annual Book of ASTM Standadgol 05.01. Kingdom. If you are aware of alternative suppliers, please provide this information
4 Annual Book of ASTM Standardgol 14.03. to ASTM International Headquarters. Your comments will receive careful consid-
5 Annual Book of ASTM Standardéol 14.02. eration at a meeting of the responsible technical committeich you may attend.

*A Summary of Changes section appears at the end of this standard.
Copyright © ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959, United States.

1



A8 D 721 — 02a
“afl

35-45 65-75 , 19-2110 5.8 Evaporation Assemblyconsisting of an evaporating
cabinet and connections, essentially as illustrated in Fig. 4, and
2) capable of maintaining a temperature of 85L.°C (95=* 2°F)
b= I around the evaporation flask. Construct the jets with an inside
o
I

diameter of 4+ 0.2 mm for delivering a stream of clean, dry
AL air vertically downward into the weighing bottle. Support each
jet so that the tip is 15- 5 mm above the surface of the liquid
- at the start of the evaporation. Supply air at the rate of 2 to 3
L/min per jet, purified by passage through a tube of 10-mm
bore packed loosely to a height of 200 mm with absorbent
cotton. Periodically check the cleanliness of the air by evapo-
i rating 4 mL of methyl ethyl ketone by the procedure specified
GLASS HOOKS PART VIEW in 8.5. When the residue does not exceed 0.1 mg, the
ol 125-3510 INDIRECTION OF ARROW '’ €vaporation _equipment is operating satisfacto_rily. _
8-10 0D 5.9 Analytical Balance capable of reproducing weights to
0.1 mg. The sensitivity should be adjusted so that 0.1 mg will
25 0D COOLING TUBE deflect the poin_ter one hglf division' on t'he pointer sca_le.
//_ 5.10 Wire Stirre—A piece of stiff wire, made of iron,
g stainless steel, or Nichrome wire of about NO.B & S (0.9
M//S'NTERED GLASS DISK mm in diameter) or 16 swg gage, 250 mm long. A 10-mm
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135 45

175—185

diameter loop is formed at each end, and the loop at the bottom
end is bent so that the plane of the loop is perpendicular to the
9-1I DIA.

9-1l

wire.

All dimensions are in millimetres 6. Reagents

FIG. 1 Filter Stick 6.1 Methyl Ethyl Ketongconforming to the specifications of
the Committee on Analytical Reagents of the American Chemi-
cal Society’

refrigerant through coils, or by using solid carbon dioxide. A 6.2 Store the solvent over anhydrous calcium sulfate (5

suitable cooling bath to accommodate three test tubes is showveight % of the solvent). Filter prior to use.
in Fig. 2. 6.3 Air supply, clean and filtered.

_5'3 Pipet or equivalent dispensing device capable of deliv- Note 3—As an alternative, it is permissible to replace all references to
ering 1+ 0.05 g of molten wax. “air’ used in the solvent evaporation process with “nitrogen,” provided the
5.4 Transfer Pipetor equivalent volume dispensing device, nitrogen is clean and filtered. It should be noted, however, that the
capable of delivering 15- 0.06 mL. precision statements for the test method were determined using air only
5.5 Air Pressure Regulatordesigned to supply air to the and that the precision associated with using nitrogen has not been
filtration assembly (8.5) at the volume and pressure required tg=t¢"mined-
give an even flow of filtrate. Either the conventional pressures7, Sample
reducing valve or a mercury bubbler-type regulator has been 7.1 If the sample of wax is 1 kg (2 Ib) or less, obtain a

found satisfactory. The latter type, illustrated in Fig. 3, consist§ . . ; . -
i . g : . epresentative portion by melting the entire sample and stirring
2: eaaﬁioo?!l_ ?Izzifsgtlgde;?nfoiltgﬁ ?ﬁ;ds'%g;etgyl'g(rjnirtbtythoroughly. For samples over 1 kg (2 Ib), exercise special care
u PRer groov ! permi hlS ensure obtaining a truly representative portion, bearing in

escape of excess air. The volume and pressure of the ind that the oil may not be distributed uniformly throughout

supplied to the filtration assembly is regulated by the depth t . .
which the T-tube is immersed in mercury at the bottom of the(Bhe sample, and that mechanical operations may express some

cylinder. Absorbent cotton placed in the space above th(E:‘Jf the oil.
mercury prevents the loss of mercury by spattering. The aig  procedure
pressure regulatory is connected to the filter stick and assembly
by means of rubber tubing.

5.6 Thermometer having a range as shown below and
conforming to the requirements as prescribed in Specificatio
E 1, or in the Specification for IP Standard Thermometers.

Thermometer Number

8.1 Melt a representative portion of the sample, using a
water bath or oven maintained at 70 to 100°C (158 to 212°F).
As soon as the wax is completely melted, thoroughly mix.

Preheat the pipet or equivalent measuring device in order to

Temperature Range ASTM IP
“Reagent Chemicals, American Chemical Society Specificatdmzrican
—37 to +21°C 71C 72C Chemical Society, Washington, DC. For suggestions on the testing of reagents not
=35 to +70°F 71F 72F listed by the American Chemical Society, sAanual Standards for Laboratory

. . . Chemicals,BDH Ltd., Poole, Dorset, U.K., and thenited States Pharmacopeia
5-_7 Welghlng_BottIesconlcaI In Shape and glaSS'Stopperediand National Formularyl.S. Pharmacopeial Convention, Inc. (USPC), Rockuville,
having a capacity of 15 mL. MD.
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FIG. 2 Cooling Bath

prevent the solidification of wax in the tip, and withdraw a the stirrer. Remove the test tube from the ice bath, wipe dry on
portion of the sample as soon as possible after the wax hake outside with a cloth, and weigh to the nearest 0.1 g.
melted. The mass of wax transferred to the test tube must be ) ) ) )
1.00 + 0.05 g. Allow the test tube to cool, and weigh to the _ Note 6—During this operation the Ios_s of solvent through vaporiza-
tions should be less than 1%. The weight of the solvent is therefore

nearest 1 mg. practically a constant, and after a few samples are weighed, this weight,
Note 4—The weight of a test tube which is cleaned by means ofapproximately 11.9 g, can be used as a constant factor.

solvents will not vary to a significant extent. Therefore, a tare weight may .

be obtained and used repeatedly. 8.3 Insert thg _thermometer into the test'tube and _place the
_ _ test tube containing the wax-solvent slurry in the cooling bath,

8.2 Pipet 15 mL of methyl ethyl ket_one into the_test tube and,hich is maintained at =345 0.3°C (=30 2°F). During this

place the latter just up to the level of its c_ontents Ina hot wate hilling operation it is important that stirring by means of the

or steam bath. Heat the solvent wax mixture, stirring Up anghermometer be almost continuous, in order to maintain a

down with the wire stirrer, until a homogeneous solution iS¢y of uniform consistency as the wax precipitates. Do not

obtained. Exercise care to avoid loss of solvent by prolonged; o« the wax to set up of the walls of cooling vessel nor

boiling. permit any lumps of wax crystals to form. Continue stirring
Note 5—Very high-melting wax samples may not form clear solutions. until the temperature reaches —31:70.3°C (-25* 0.5°F).
Stir until the undissolved material is well dispersed as a fine cloud. 8.4 Remove the thermometer from the tube and allow it to

8.2.1 Plunge the test tube into an 800-mL beaker of icalrain momentarily into the tube; then immediately immerse in
water and continue to stir until the contents are cold. Removéhe mixture the clean dry filter stick which has previously been
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AIR PRESSURE | ey TOFILTER evaporation procedure, using a 5-min evaporation period

17 AssEvRLY instead of 30 min, until the loss between successive weighings
4 - is not over 0.2 mg.
. g
Ag(s)g;aggm \WﬁSE‘Z STOPPER 9. Calculation
9.1 Calculate the amount of oil in the wax as follows:
Oil in wax, weight %= (100AC/BD)-0.15 (2)
where:
—— — GLASS TUBING A = weight of oil residue, g,
MERCURY =800 B = weight of wax sample, g,
C = weight of solvent, g, obtained by subtracting weight
of test tube plus wax sample (8.1) from weight of
~———250m aLass test tube and contents (8.2),
= D = weight of solvent evaporated, g, obtained by sub-
tracting weight of weighing bottle plus oil residue
from weight of weighing bottle plus filtrate (7.5),
and
0.15 = average factor correcting for the solubility of wax in
All dimensions are in millimetres the solvent at —32°C (—25°F).
FIG. 3 Air Pressure Regulator 10. Report

10.1 Report the result as oil content, Test Method D 721. If

cooled by placing it in a test tube and holding at —34.9°C i .
the result is negative, report as zero.

(=30 2°F) in the cooling bath for a minimum of 10 min. Seat
the ground-glass joint of the filter so as to make an airtight sea
Place an unstoppered weighing bottle, previously weighe

together with the glass stopper to the nearest 0.1 mg, under the_ll'1 Precis!or_a—The pre_cisi_on of _this test method as de_ter-
delivery nozzle of the filtration assembly. mined by statistical examination of interlaboratory results is as

follows:
Note 7—Take every precaution to ensure the accuracy of the weight of 11.1.1 Repeatability—The difference between two test re-
the stoppered weighing bottle. Prior to determining this weight, rinse th%ults, obtained by the same operator with the same apparatus

clean, dry weighing bottle and stopper with methyl ethyl ketone, wipe dry, o constant operating conditions on identical test material

on the outside with a cloth, and place in the evaporation assembly to dgzv idin the | in th | and . f
for about 5 min. Then remove the weighing bottle and stopper, place ne ould in the fong run, in the normal and correct operation o

the balance, and allow to stand for 10 min prior to weighing. Stopper théh€ test method, exceed the following values only in one case
bottle during this cooling period. Once the weighing bottle and stoppein twenty:
have been dried in the evaporation assembly, In‘t_ only Wlth forceps. Take 0.06+ 8% of the mean
care to remove and replace the glass stopper with a light touch. 1112R ducibilitv—The diff b il
. . . . A I 10111 Imreren tween tw n
8.5 Apply air pressure to the filtration assembly, and imme- eproducibility—The difierence between two single

. ) . S and independent results obtained by different operators work-
diately collect gbout 4 mL of flItratg n th(_a we|gh|ng pottle. ing in different laboratories on identical test material would, in
Release the air pressure to permit the liquid to drain bac

slowly from the delivery nozzle. Remove the weighin bottlet e long run, in the normal and correct operation of the test
. v v T ghing method, exceed the following values only in one case in
immediately, and stopper and weigh to the nearest 10 m

1. Precision and Bias

\ 7 ; enty:
without waiting for it to come to room temperature. Unstopper
the weighing bottle and place it under one of the jets in the 0.2+ 11% of the mean
evaporation assembly maintained at83.°C (95 2°F), with 11.2 Bias—The procedure in this test method has no bias

the air jet centered inside the neck, and the tip1% mm  because the value of oil content can be defined only in terms of
above the surface of the liquid. After the solvent has evapoa test method.

rated, which usually takes less than 30 min, remove the bottle

and stopper, and place them near the balance. Allow to stank?- Keywords

for 10 min and weigh to the nearest 0.1 mg. Repeat the 12.1 oil content; petroleum wax; wax
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APPENDIX
(Nonmandatory Information)

X1. METHOD OF TEST FOR MEASUREMENT OF MAXIMUM PORE DIAMETER OF RIGID POROUS FILTERS

X1.1 Scope X1.5.2 Thoroughly wet the clean filter to be tested by

X1.1.1 This method covers the determination of the accept0aking it in distilled water. o
ability of porous filter sticks used for filtration in Test Method ~ X1.5.3 Assemble the apparatus as shown in Fig. X1.1.
D 721. This method establishes the maximum pore diametefPPly pressure slowly from a source of clean air.
and also provides a means of detecting and measuring changeg1.5.4 Immerse the filter just below the surface of the
which occur form continued use. water.

X1.2 Definition Note X1.2—If a head of liquid exists above the surface of the filter, the
: back pressure produced must be deducted from the observed pressure.

X1.5.5 Increase the air pressure to 10 mm below the
acceptable pressure limit and then at a slow uniform rate of
Note X1.1—It is recognized that the maximum pore diameter asabout 3 mm Hg/min until the first bubble passes through the
defined herein does not necessarily indicate the physical dimensions of tifgter. This can be conveniently observed by placing the beaker

largest pore in the filter. It is further recognized that the pores are highlyyr test tube over a mirror. Read the manometer when the first
irregular in shape. Because of the irregularity in shape and Otheﬁ)ubble passes off the underside of the filter
phenomena characteristic of filtration, a filter may be expected to retain al '

particles larger than the maximum pore diameter as defined and detekl 6 Calculation
mined herein, and will generally retain particles which are much smaller ™ .
than the determined diameter. X1.6.1 Calculate the pore diameter as follows:

X1.3 Summary of Method D = 2180p
X1.3.1 The filter is cleaned and wetted with water. It is then where: _
immersed in water and air pressure is applied against its uppe? = pore diameter, um, and
surface until the first bubble of air passes through the filter. TheP = manometer reading, mm Hg.
maximum pore diameter is calculated from the surface tension Nore x1.3—From this equation, pressure corresponding to the upper

of water and the applied pressure. and lower limits of the specified pore diameters can be calculated. These
pressures may be used for acceptance testing.

X1.2.1 maximum pore diameterthe diameter in microme-
ters of the largest opening in the filter.

X1.4 Apparatus

X1.4.1 Pressure Measuring Devicenercury-filled manom- Source
eter or equivalent, capable of measuring pressures in incre- Of AIr 4 e Air Filter
ments of 0.5 mm of Hg. v

X1.4.2 Air Supply clean and filtered. ~<—Regulating Vaive

X1.4.3 Air Pressure Regulatomeedle-valve type.
X1.4.4 Drying Oven

X1.5 Procedure KA .
X1.5.1 Clean the filter sticks by soaking in concentrated FF“*” Stick quometer{§J
hydrochloric acid, and then wash them with distilled water. - 1<— Beaker of Water

Rinse with acetor_]e, air dry, and place in drying oven at 220°FriG. x1.1 Assembly of Apparatus for Checking Pore Diameter or
(105°C) for 30 min. Filter Sticks

Drying Bulb
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SUMMARY OF CHANGES

Committee D02.10 has identified the location of selected changes to this standard since the last issue
(D 721-02) that may impact the use of this standard.

(1) Updated the thermometer chart in 5.6 to include the ASTM(3) Added a new Note 3.
71C thermometer as an equivalent to the IP 72C thermometer.

(2) Added 6.3 to align with air supply requirements in

Appendix X1.

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).



