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Characteristic Groups in Rubber Extender and Processing
Oils and Other Petroleum—Derived Oils by the Clay—Gel
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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 D 5309 Specification for Cyclohexane 999

1.1 This test method covers a procedure for classifying oil E 691 Practice for Conducting an Interlaboratory Study to
samples of initial boiling point of at least 260°C (500°F) into ~ Determine the Precision of a Test Metfiod
the hydrocarbon types of polar compounds, aromatics ang
saturates, and recovery of representative fractions of these

types. This classification is used for specification purposes in 3-1 Definitions of Terms Specific to This Standard:
rubber extender and processing oils. 3.1.1 The following terms refer to the hydrocarbon types

and structural groups as measured by this test method:
Note 1—See Test Method D 2226. 3.1.1.1 asphaltenes,or n-pentane insolublesinsoluble
1.2 This test method is not directly applicable to oils of matter that precipitates from a solution of oil mpentane
greater than 0.1 mass % pentane insolubles. Such oils can bader the specified conditions.
analyzed after removal of these materials, but precision is 3.1.1.2 polar compounds-material retained on adsorbent
degraded (See Appendix X1). clay after percolation of the sample irpentane eluent under
1.3 The values stated in Sl units are to be regarded as tibe conditions specified.
standard. The values given in parentheses are for information 3.1.1.3 polar aromatics—synonym for polar compounds.
only. 3.1.1.4 aromatics—material that, on percolation, passes
1.4 This standard does not purport to address all of thethrough a column of adsorbent clay imgpentane eluent but
safety concerns, if any, associated with its use. It is theadsorbs on silica gel under the conditions specified.
responsibility of the user of this standard to establish appro- 3.1.1.5 saturates—material that, on percolation in a
priate safety and health practices and determine the applican-pentane eluent, is not adsorbed on either the clay or silica gel
bility of regulatory limitations prior to useSpecific precaution under the conditions specified.
statements are given in 6.1, Section 7, A1.4.1, and A1.5.5.

Terminology

4. Summary of Test Method

2. Referenced Documents 4.1 The sample is diluted with solvent and charged to a
2.1 ASTM Standards: glass percolation column containing clay in the upper section
D 86 Test Method for Distillation of Petroleum Products atand silica gel plus clay in the lower sectianrPentane is then

Atmospheric Pressute charged to the double column until a definite quantity of
D 323 Test Method for Vapor Pressure of Petroleum Prodeffluent has been collected. The upper (clay) section is removed
ucts (Reid Method) from the lower section and washed further wittpentane. A

D 1159 Test Method for Bromine Number of Petroleum toluene-acetone mixture 50 to 50 by volume is then charged to
Distillates and Commercial Aliphatic Olefins by Electro- the clay section for desorption and a specified volume of

metric Titratior? effluent collected. The lower (gel) column may be desorbed by
D 2226 Classification for Various Types of Petroleum Oilsrecirculation of toluene.
for Rubber Compounding U3e 4.2 The solvents are completely removed from the recov-

ered n-pentane and the toluene-acetone fractions and the

residues are weighed and calculated as saturate and polar

compounds contents. Aromatics may be calculated by differ-
1 This test method is under the jurisdiction of ASTM Committee D02 on ence. or measured foIIowing evaporation of the toluene used

Petroleum Products and Lubricants and is the direct responsibility of Subcommitte]e d ti f th | |
D02.04 on Hydrocarbon Analysis. or desorption o € gel column.
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4.3 When the sample contains more than 0.1 mass % demperature of 100 to 105°C.
n-pentane insolubles, this test method cannot be used directly. 6.8 Round Bottom Flask3-necked, borosilicate, 500-mL
The insoluble matter must be removed from the sample prior tecapacity (Fig. 3).
charging to the column. A method for this removal is given as 6.9 Condenserborosilicate (Fig. 3).
an appendix. 6.10 Adapter Tubewith Vigreux column (Fig. 3Y.

4.4 Alternative methods are provided) (for recovery of 6.11 Flexible Joint TFE-fluorocarbon and borosilicate,
aromatics from the gel column, anl) for analysis of oil with  24/40 Tg ground glass joints on each efd.

high-polar content. .
gn-p 7. Reagents and Materials

5. Significance and Use 7.1 Purity of ReagentsReagent grade chemicals shall be

used in all tests. Unless otherwise indicated, it is intended that

Il reagents shall conform to the specifications of the commit-
on Analytical Reagents of the American Chemical Society,

5.1 The composition of the oil included in rubber com-
pounds has a large effect on the characteristics and uses of th

compounds. The determination of the saturates, aromatics, a h ificat 1abBih d b
polar compounds is a key analysis of this composition. where such specifications are availabiether grades may be

5.2 The determination of the saturates, aromatics, and pol&S€d: provided it is first ascertained that the reagent is of
compounds and further analysis of the fractions produced igufficiently high purity to permit its use without lessening the

often used as a research method to aid understanding of GiFcuracy of the determination. _ _
effects in rubber and other uses. 7.2 Acgtone reagent grade, minimum puritWarning—
Acetone is extremely flammable.)

7.3 Calcium Chloride anhydrous granules.

6. Apparatus
7.4 Clay Adsorbent 500 to 250 pm (30 to 60 mesh)

6.1 Beakers, Anticreepl50-mL capacity, as illustrated in
Fig. 1. Warning—Beakers should be examined for sharp
edges and fire polished, if necessary.) ® Temperatures should be uniform on the top of the hot plate. Some laboratory

6.2 CIay-GeI Columnconstructed as illustrated in Fig 2 hot plates benefit by the inclusion of an aluminum plate, approximately 6-mm thick,
’ "™ included under or on top of regular plate top.

6.3 Conical F|a5k§ (Erlenmeyer)' 250'mL capacity. . “This item can be fabricated at any scientific glassblowing shop. It is also
6.4 Solvent Receivecapable of collecting solvent, without available from Owens Glass Apparatus, Inc., 128 River Road, Channelview, TX

splashing or loss of material during the analysis. A wide-77530.

; ; 8 Cole Parmer No. 6675-40 has been found suitable for this purpose.
mouth, graduated, 500-mL capacity Erlenmeyer flask is one 9Reagent Chemicals, American Chemical Society Specificatibmegrican

such ex_ample that has been found SUita_-ble to use. _ Chemical Society, Washington DC. For suggestions on the testing of reagents not
6.5 Filter Funnel long stem, 125-mm diameter; for use with listed by the American Chemical Society, séealar Standards for Laboratory
185 mm ready folded. fine-texture rapid filter paper Chemicals,BDH Ltd., Poole, Dorset, U.K., and thenited States Pharmacopeia
' ’ ’ and National Formularyl.S. Pharmacopeial Convention, Inc. (USPC), Rockville,
6.6 Separatory Funnel500 mL. o ularyl petal ~onvent (USPC). Rockvi

6.7 Hot Plate explosion proof, controlled to a surface

Pull off at 90 mm, and
roll edge as shown

o\

5 mm #‘ 1 r

< 57 mm diameter

85 mm

\, y

\__ Flat bottom

FIG. 1 Anticreep Beaker
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level +H
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Made from standard
48 x 600 mm
24 k3 (ID is 44 mm)
40 chromatographic tube
Clay » ———
level g
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level v

Coarse porosity
(40 -60 um)
Fritted glass

70 mm

L—b e 310 ¥ 10 mm

/ Salvent receiver flask (see 6.4)

Note 1—Check to ascertain ID is 44 mm.
FIG. 2 Clay-Gel Percolating Column

Attapulgus!® Clay quality may be determined using the 7.7 Silica Gel activated, conforming to the following in-
azobenzene equivalence test shown in Annex Al. The azobespections:?
zene activity test measures the adsorptive characteristics of tR@ve analysis
clay. Azobenzene equivalence value should be 30 to 35. Clay
outside of these limits should be discarded.

7.5 Cyclohexangconforming to Specification D 3055. (Op- . i )
tional, see 8.1.9.Warning—Cyclohexane is extremely flam- 7.7.1 Gel should be activatedrfé h in an airoven at 190°C

30 sieve size, 5 % (mass) maximum;
50 sieve size, 45 % (mass) min

100 sieve size, 80 % (mass) min

200 sieve size, 94 % (mass) min

V V V V

mable. Harmful if inhaled.) in a shallow pan. o , ,
7.6 Pentané-! reagent grade minimum purity\@arning— 7.8 Toluene reagent grade minimum purity\Marning—
n-Pentane is extremely flammable. Harmful if inhaled.) Toluene is flammable. Vapor harmful.) ,
Distillation (Test Method D 86). 7.9 Toluene-Acetone Mixtur¢50 to 50 by volume), mix
nitial boiling boint. mi . . equal volumes of toluene and acetone.
nitial boiling point, min 33.4°C (92°F)

Dry point, max 40.5°C (105°F) 7.10 In order to obtain results that are consistent with those

Reid vapor pressure (Test Method D 323), max 110 kPa agggalrgzttje(raiglivéiir;,itl)telés i\;]etrzién;%%gggtggaj So endly the reagents
psi); Bromine number (Test Method D 1159), 0.5 maximum; '

Isopentane, maximum, 10 %:pentane, minimum, 80 %. 8. Procedure
8.1 Fractionation
19 Available from Forcoven Products, P.O. Box 1556, Humble, TX 77347-1556.

Packaged in moisture resistant twinned packets of 50 and 100 g (sufficient for one

determination). These packets are packed 50 sets per case. It is important that————————

extremes of temperature be avoided on stored clay samples. 12 Gel meeting these specifications is available from Forcoven Products, P.O.
11 Available from Special Products Div., Phillips Petroleum Co., Bartlesville, Box 1556, Humble, TX 77347-1556, packaged in 200 g moisture resistant packets.
OK. Sieve analysis should be checked on other sources of gel.
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FIG. 3 Extraction Apparatus

8.1.1 Prepare the adsorption column (Fig. 2) by placing 10@o ensure a uniform solution of the sample. The sample should
g of clay adsorbent in the upper section of the column and 200t display precipitate or flocculate at this point. If a precipitate
g of silica gel plus 50 g of clay on top of the gel in the lower is presentasphaltenesnay be removed by the procedure of
section (Note 4). Place a piece of glass wool (of about 25-mmi\ppendix X1, however, the precision statement no longer
loose thickness) over the top surface of the clay in the uppeapplies. It is important that the polar content result obtained be
column to prevent agitation of the clay while charging thenot greater than that for the sample size as specified above,
eluent solvents. Join the columns (clay over gel) after lubrisince the capacity of the clay for retaining polar constituents
cating the joint with hydrocarbon-insoluble grease. It is impor-becomes limited at these concentrations. If results exceed this
tant that the adsorbents in each column be packed to a constapecification, repeat the test using a smaller sample. Partition-
level. A minimum of ten taps with a soft rubber hammer ating between aromatics and polar compounds is affected by
different points up and down and 25 taps on top of each columsample size. Results using different sample size may not be
should be employed to achieve constant level. A suitablequivalent.
rubber hammer may be assembled by fastening two No. 7 or 8 _ o _
rubber stoppers on one end of a small rod about 200-mm |on%_ NoTe 2—qu viscous oils, _dllutlons of the sample with 25 mL of
Use fresh adsorbents for each determination. yclohexane is more convenl_ent and does not affect_t‘he results. Cyclo-
" ) hexane used in this manner will not detect small quantities of asphaltenes,
8.1.2 Ifn-pentane insolubles were not determined, select thgowever.
appropriate sample size in accordance with the following polar

content ranges, if the proper range can be anticipated: other- 8-1-4 Add 25 mL ofn-pentane to the top of the clay portion
wise, use a 18- 0.5 g sample. of the assembled column and allow to percolate into the clay.

As soon as nearly all of the-pentane has entered the clay,

Polar C R s .

Oa,;assnf;tce,inge Sample Size, g charge to the column the diluted sample of 8.1.1. Wash the
0-20 1005 sample beaker (or flask) withrpentane and add the washings

Above 20 502 to the column. After nearly all of this material has entered the

8.1.3 Dilute with 25 mL ofn-pentane solvent and mix well clay, wash the walls of the column above the clay free of
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sample withn-pentane. The sample and eluent solvent can benL of n-pentane have been collected, is placed in the extrac-
added to the column through a 65-mm diameter, wide-stertion assembly of Fig. 3.
funnel (the funnel can be left on top of the column). At no time  8.2.2 Toluene (20& 10 mL) is placed in the 500-mL flask
during the run should air be allowed to enter the clay bed. and refluxed at such a rate of 202 mL/min for 2 h.

8.1.5 When nearly all of the WaShmg.S ha_ve entered the clay, Note 6—Toluene reflux can be measured by collection &1 min
chargen-pentane to the column and maintain a head level We'laeriod using a graduated cylinder through valve A, Fig. 3.

bove the clay beds (Note 3) t h the saturat ti fth L .
above the clay beds (Note 3) to wash the saturate portion o e8.2.3 At the end of this time, the valve (A) is opened and the

sample from the adsorbents. Recover 2820 mL of the first . .
toluene removed into a waste solvent receiver to a volume of

n-pentane effluent from the column in a graduated, 500-mL _ . ) S
wide-mouth conical flask. approximately 50-mL in the flask. The solution remaining is

then combined with the@-pentane from 8.1.6 for recovery of

Note 3—Columns may be briefly separated, if necessary, to give aaromatics. Do not go further by distillation, as oil will be lost,
solvent head 5- to 10-mm deep in the second (lower) column. Loss of th@iving inaccurate results.

head will give channeling in the lower column, with inaccurate results. 8.3 Solvent Removal

Note 4—With long use, the frits in the absorption columns become - .

progressively less porous. If the time for percolation doubles over that for 8.3.1 Label and weigh for t_are the anti-creep beakers that
a new column, the slow columns are to be discarded. are to be used for the evaporation of solvent (one each for polar
compounds, saturates, and aromatics desorbed). Fill the anti-

‘ 8&1'6 D_|stconnect the twgset(_:tlons. A”?]\.N th?hlower Seculoncreep beakers approximately half full with the respective
0 dran Into a receiver. Lontinue washing the€ uUpper clayy, siong, (saturates from 8.1.4, aromatics from 8.1.6 and 8.2.3,
section withn-pentane. Maintain a moderate liquid head level

- . . - polars from 8.1.8), then place them on the controlled hot plate
abot\;]e ttht(; cl?y d?(lng thsthagh and agjusifgéanel_aﬁdmorés at surface temperature of 100 to 105°C, refilling as this volume
S0 that the level Is about mm when ML have beerk requced to one-quarter full. A gentle sweep may be used over
collected in the receiver. Discontinue additions at this point an he surface of the liquid. It should not ruffie the surface nor
allowt_:he_ I'?r:“d to gssentrl]allyl/ddtrﬁm fkr)om ;het Czocl)lémni_ T%e] should this nitrogen jet be placed below the surface. The flasks
quan ;y mf € rtic_elv?r S 03 ¢ ert]h eda ou fﬂ:n I. hich contained the fractions should be rinsed witpentane,
n-pentane rom this step and from tne draining of th€ lower, , y thisn-pentane added to the respective anti-creep beakers.
column should be discarded if aromatics are to be determin

are added, before placing the anti-creep beakers back onto the
Note 5—This extran-pentane washing of the clay section is necessaryhot plate.
in order to ensure complete removal of aromatics from the clay. 8.3.2 When essentially all the solvent is evaporated, weigh

8.1.7 Aftern-pentane effluent has essentially drained fromthe beakers at 10 min intervals. Solvents are considered
the column, charge a 50 to 50 volume mixture of toluene—actémoved when the weight loss between weighings is less than
etone. Collect the effluent in a 500-mL separatory funnel 10 mg.

Collect 250 mL of the toluene-acetone (phupentane) effluent

: . . . ; 9. Calculation
or until the effluent is practically colorless (only in exceptional ]
cases will more than 300 mL of effluent be required). 9.1 Calculate the amount ofpentane insolubles, saturates,

8.1.8 Stopper the separatory funnel containing the toluenedromatics, and polar compounds in the sample as follows:
acetone fraction and swirl it a few times to aid in settling the Saturates, mass % (B/A) X 100 1)
water. Then let it stand for about 5 min. Drain off and discard
the lower (aqueous) layer. Add approximately 10 g of anhy- Aromatics, mass % (C/A) X 100 )
drous calcium chloride granules to the fraction remaining in the
separatory funnel and shake for about 30 s; vent frequently  pg|ar compoundéNote 13, for 10 g sample= (D/A) X 100 (3)
during the shaking period. Allow the mixture to settle for at
least 10 min. Polar compounds, mass %6 g sample= [(0.88 X D/A)] X 100

8.1.9 Filter the fraction through a rapid folded filter paper ' ' @)
catching the filtrate in a 500-mL conical flask. Rinse the
separatory funnel with approximately 25 mL ofpentane, Wwhere:
filter and collect with the mixed solvent fraction. Wash the A
filter paper with an additional 10 to 15 mL ofpentane and B

grams of original sample used,
grams of residue from n-pentane effluent from the clay

collect with the mixed solvent fractioftMPORTANT —Make gel column (8.1.4), _
all transfers of organic solvents from the separatory funnelsC = grams of residue from the toluene desorption of the
through the top and avoid transferring any water that may have lower column and from the last n-pentane rinse of the
accumulated around the calcium chloride. columns (8.1.6 and 8.2.3), and

8.2 Desorption of Aromatics D = grams of residue from toluene-acetone effluent (8.1.8).

8.2.1 If itis desired to determine the aromatics by isolation
rather than by difference, the gel column (lower column of the Nore 7—The factor included in the calculation forets g sample is
clay gel adsorption column of 8.1, Fig. 2), after the 2BA0  established experimentally to maintain continuity of results over a wide
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range of polar compounds in rubber extender oils. under constant operating conditions on identical test material,

9.2 The total mass of all the recovered fractions must equatould in the long run, in the normal and correct operation of
at least 97 % of the sample charged. If this recovery is nothe test method, exceed the following values only in one case

obtained, repeat the test. in twenty:
9.3 If aromatics were not desorbed, use thgentane Saturate content, mass % 2.1
insolubles, saturates content, and polar compounds as deter- /;L?;?actfnf;ﬂte:ggizsl% 23
mined in 9, calculate the amount of aromatics as follows: at polar contents of less than 1 % 0.24
; _ at polar contents of 1 to 5 % 0.81
Aromatics, mass %= 100 — (E + F). ®) at polar contents of greater than 5 % 1.2
‘I’E"he_re:m % saturates. and 11.1.2 Reproducibility—The difference between two single
- ass 0° saturales, a and independent results obtained by different operators work-
F = mass % polar compounds. o . . . . .
ing in different laboratories on identical test material would, in
10. Report the long run, in the normal and correct operation of this test
10.1 Report the following information: [netht()(.i, exceed the following values only in one case in
10.1.1 Sample identification. wenty:
10.1.2 Saturate content, aromatic content, and polar content ~ Sarate content, mass % 40
. o Aromatic content, mass% 3.3
in mass% . ) ) ) Polar content, mass %
10.1.3 Method of determination of aromatic content: des- at polar contents of less than 1 % 0.4
H H at polar contents of 1 % to 5 % 1.3
orption (8.1.9) or dl.fference (9.2). at polar contents of greater than 5 % 1.8
10.1.4 If aromatics were desorbed, the percent recovery
(11.3). 11.1.3 The above precision statements do not include
10.1.5 Asphaltene content if the method of Appendix X1samples that have been prepared by removal of asphaltenes
was used. (Appendix X1). The precision on such samples is poorerthan

the statements above.

. 43
11. Precision and Bias" 11.2 Bias—The procedure for measuring saturates, aro-

11.1 The precision of this test method as determined bynatic, and polar contents has no bias because the values are
statistical examination of interlaboratory results is as follows:yafined only in terms of this test method.

11.1.1 Repeatability—The difference between two test re-
sults, obtained by the same operator with the same apparatys Keywords

12.1 clay-gel absorption; elution chromatography; hydro-

1% Supporting data is available from ASTM International Headquarters. Reques@arbon type; |IQUI(_1 chromatography;_ petrpleum derived oils;
RR:D02-1193. rubber extender oils; rubber processing oils

ANNEX
(Mandatory Information)

Al. AZOBENZENE ACTIVITY TEST FOR CLAY

Al.1 Scope near the top. The top of the column shall be a female spherical
A1.1.1 This test method describes a procedure for measuground-glass joint. The bottom of the column has a stopcock
ing the adsorption activity of percolation type clays. with internal metering valve attached by means of a standard
taper joint. The entire percolation assembly is illustrated in Fig.
Al.2 Summary of Test Method Al.1.
Al1.2.1 A solution of 1 mass % azobenzeneisnoctane is A1.3.2 Graduated Cylinders5 or 10-mL capacity, 0.1-mL

percolated through a weighed amount of clay contained in graduation.

specified column. The amount of liquid recovered as percolate A1.3.3 Gas or Air Pressure Systemegulated.

at the point where the concentration of azobenzene is 0.5 Al.3.4 Vibrator, electric. The type of tungsten carbide
mass % (50 mass % of the original concentration) is a measuit#ped vibrating pencil used for marking glass is satisfactory if

of the adsorption activity of the clay. a rubber stopper is slipped over the tip.
A1.3.5 Spectrophotometecapable of operation at 446-mm
Al.3 Apparatus wavelengtht* equipped with a 1-mm (or 0.5-mm) thickness

Al1.3.1 Azobenzene Percolation Colupglass constructed cell.
from 12.0-mm outside diameter and 6.0-mm outside diameter —
standard glass tubing with a reservoir of approximately 125 mL **A Bausch and Lomb Spectronic 20 has been found suitable for this purpose.
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FIG. Al.1 Azobenzene Percolation Assembly
Al.4 Reagents A1.5.5 Collect percolate in graduated 5 or 10-mL cylinders.

Al.4.1 Azobenzene Solution (1 %repared by dissolving Maintain the per_colation rate at 1 mL/min. The rate control
10 + 0.001 g of c.p. azobenzene in 990 g of isooctaneshall be apprOX|mater_establlshed _after 3 mL have been
(Warning—Azobenzene is a suspect carcinogiseoctane is collected and well established by the time 5 mL of eluent have
flammable.) been collected. Determine additional rate checks periodically

throughout the test. If the rate is too fast, adjust the needle
A1.5 Procedure value as necessary to maintain the specified rate. If the rate is

A1.5.1 Insert a small piece of glass wool into the bottom offound to be below the prescribed limit, connect the pressure
the glass column (6.0-mm outside diameter tubing) and movéne to the top of the column and apply pressure to adjust to the
it up the tubing until top surface is 25 mm (1 in.) from the joint Specified rate. Warning—Normally only light pressure will
of the two glass sections (see Fig. A1.1). be required; that is 5 to 15 mm Hg. At test termination, the

_ _ number of minutes required to collect the eluent should not
FO’T‘ dOIEeAg:LI;L;'\ZgiTttg ;:‘ﬂ“ﬂigtaa?rgggzhogl?:?::ev}’gflt;g thoopl)do'f”trf’éa;ﬁgdiﬁer from the millilitres of eluent collected by more than two.)
] o " Al.5.6 After 25 mL of effluent has been collected, collect at

A1.5.2 Weigh 20+ 0.001 g of clay sample and pour itinto |east 6 samples sequentially of 2 mL each. Measure the

the column. . azobenzene concentration of these samples using the Spec-
Al1.5.3 Pack the clay in the column to a constant level byirometer which has been previously calibrated with known
using an electric vibrator. concentrations of azobenzeneisooctane, using a wavelength

Note Al.2—A satisfactorily packed column will be achieved by lightly Of 446 mm.
holding the vibrator next to the column and moving it up and down over A1.5.7 Plot the effluent azobenzene concentration versus
the clay height. Perform the “up and down” vibrations at 4 pointsthe effluent volume, and graphically determine the effluent

approximately 90° spacings around the column. volume at 0.5 mass % azobenzene concentration (50 % of the
Al1.5.4 Add 100-115 mL of azobenzene solution to thestarting solution concentration). This is the azobenzene equiva-
column. lence of the clay.
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Al.6 Interpretation of Results with azobenzene equivalence values outside this range is not

A1.6.1 The average of duplicate determinations of azobensuitable for use in this test method.
zene equivalence is used to determine the suitability of a clay o )
for use in this test method. If the duplicate azobenzend\l:7 Precision and Bias
equivalence values differ by more than 1 mL, make a third Al1.7.1 No statement is made about either the precision or
determination and use the average of all three. the bias of this procedure for determining the azobenzene
Al1.6.2 A Clay with an average azobenzene equivalencequivalence of clay since the result merely states whether there
between 30 and 35 meets the activity criterion (see 7.3). Clais conformance to the criteria specified in this test method.

APPENDIX
(Nonmandatory Information)

X1. PROCEDURE FOR SAMPLES WITH PRECIPITATES OR FLOCCULATE

X1.1 Removal of Asphaltenes X1.1.4 Transfer the solution to an anti-creep beaker in

If the diluted sample of 8.1.9 is not free from precipitates orPortions and evaporate the-pentane on a hot plate at a
flocculate, an approximation of the characteristic groups can bi@mperature of 100-105°C. Rinse the flask with small portions
obtained by the following procedure: of n-pentane, adding these rinsings to the anti-creep beaker.

X1.1.1 Weigh 10+ 0.5 g of the sample to the nearest 0.5 n-Pentane shall be considered removed when the change in
mg in a preweighed 250-mL conical flask, add 100 mL ofweight is less than 10 mg in 10 min at this temperature. Slow
n-pentane and mix well. Warm the mixture in a warm waternitrogen flows over the beaker can be used to assist the
bath for a few seconds with intermittent swirling to hastenevaporation, but rapid stirring by the gas should be avoided.

solution. Allow the mixture to stand about 30 min at or near x1 1.5 Weigh the recovered oil. The weight of sample (7.1)
room temperature. Samples containing a high content Ofss the weight of the oil is thesphaltenesontent. This oil can

insolubles may require more agitation to dissolve theen pe diluted for charge to the clay-gel column (6.2).
n-pentane-soluble portion. In such cases, use a stirring rod,

toget_her with intermittent wa_rming and swirling to hastenx1_2 Precision and Bias

solution of the sample. Solution should be cooled to room

temperature before filtering. X1.2.1 The precision of this test method was determined by
X1.1.2 Set up a filtering assembly, using a 500-mL flask, aa round robin of too few samples to meet the requirements of

125-mm borosilicate filtering funnel equipped with a folded Practice E 691. However, it can be approximated as:

rapid 15-cm filter paper, and filter the sample. Rinse the conical Repeatability: 1.3 %;

flask and stirring rod with 60-mhb-pentane, and pour the rinse Reproducibility: 7.8 %.

through the paper filter. X1.2.2 Bias—There is insufficient interlaboratory test data

X1.1.3 Rinse the filter paper and contents with 60 mL of, etapiish a statistical statement of bias for the procedure in
n-pentane in small portions from a dispensing bottle, tak'”gAppendix X1 of Test Method D 2007
care to rinse down the sides of the filter paper. '

SUMMARY OF CHANGES

Committee D02.04 has identified the location of selected changes to this standard since the last issue of
D 2007 — 01 that may impact the use of this standard.

(1) The safe handling of the anti-creep beakers in paragrap(2) Figure 1 (Anti-Creep Beaker) was added.
8.3.1 was specified.
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