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QH”) Designation: D 3257 — 97

Standard Test Methods for
Aromatics in Mineral Spirits by Gas Chromatography

This standard is issued under the fixed designation D 3257; 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 epsilonej 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 bility of regulatory limitations prior to use.

1.1 These test methods cover the determination of ethylben- 1.6 For hazard information and guidance, see the supplier’s
zene and total eight-carbon gCand heavier aromatics in the Material Safety Data Sheet.
concentration range from 0.1 to 30 % in mineral spirits havin
a distillation range from 149 to 210°C (300 to 410°F) asgz' Referenced Documents

determined by Test Method D 86. The procedures permit the 2-1 ASTM Standards:
identification and calculation of concentrations of aromatic D 86 Test Method for Distillation of Petroleum Produicts

components to 0.1 volume %. E 180 Practice for Determining the Precision of ASTM
1.2 It is recognized by analytical chemists that a single Methods fo'rAnaIysis and Testing of Industrial Chemiéals
column gas chromatography analysis of an unknown sample is E 260 Practice for Packed Column Gas Chromatogréphy
risky. In such cases, multiple and different analytical tech—g_ Summary of Test Methods
niques must be used for absolutely positive identification, for . ) i o
example, several different gas chromatography columns, ga53'1 The material, with an internal stand_ard, is introduced
chromatography/mass spectrometer, or gas chromatograph fo a gas chromatographic column containing a strong_ly polar
infrared, etc. In these test methods the material is known and iduid phase. The polar phase has very little affinity for
clearly defined. saturated and Qleflnlc hydrocarbons _whlle ex.h|.b|t|ng a pro-
1.3 Oxygenated compounds, if present, may interfere anfounced retention of aromatics. This selectivity, which is

cause erroneous results. Such oxygenated compounds are Aptstrated in Fig. 1, results in the elution of all saturated and
normally present in mineral spirits. olefinic hydrocarbons in the products described above prior to

1.4 Three test methods are covered as follows: the elution of toluene. Either a thermal conductivity or flame

1.4.1 Test Method Ameasurement of ethylbenzene content ionization detector may be used. Calibration is obtained in Test
C, plus higher aromatics (except ethylbenzene), and tota¥'ethod A and C from a synthetic blend of the most important

aromatics by means of a single packed column gas chromatgfomatic compounds. Internal standards are used in all three
graphic analysis. test methods. Typical chromatograms are shown in Fig. 2 and

1.4.2 Test Method Bmeasurement of ethylbenzene contentr9- 3:
by means of a rapid packed column gas chromatographic Nore 1—Refer to Practice E 260 for additional information on gas
analysis. chromatography techniques.
1.4.3 Test Method Cmeasurement of ethylbenzene content, .
Cg plus higher aromatics (except ethylbenzene) and totaf- Significance and Use
aromatics by means of a capillary column gas chromatographic 4.1 These test methods were developed to measure the types
analysis. and amounts of aromatics in mineral spirits to determine
1.5 This standard does not purport to address all of thecompliance with air pollution regulations that restrict the
safety concerns, if any, associated with its use. It is theromatic content of solvents. They have been demonstrated to
responsibility of the user of this standard to establish appro-be workable and to produce accurate results. However, due to
priate safety and health practices and determine the applicathe sensitivity of the tests to operating variables, some labora-
tories having limited experience with gas chromatographic

1 These test methods are under the jurisdiction of ASTM Committee D-1 on Paint
and Related Coatings, Materials, and Applications and are the direct responsibilty ———————————
of Subcommittee D01.35 on Solvents, Plasticizers, and Chemical Intermediates. 2 Annual Book of ASTM Standardggl 05.01.
Current edition approved June 10, 1997. Published September 1997. Originally *Annual Book of ASTM Standardgl 15.05.
published as D 3257 — 73. Last previous edition D 325793 4 Annual Book of ASTM Standardéol 14.02.

Copyright © ASTM, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959, United States.
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FIG. 2 Typical Packed Column Chromatogram of Mineral Spirits (Column and Conditions Described in Table 2)

analyses of hydrocarbons may experience difficulty in perform- 5.1.2 Column—Any column and conditions may be used

ing the tests.

TEST METHOD A—ETHYLBENZENE AND TOTAL
AROMATICS CONTENTS BY MEANS OF A SINGLE
PACKED COLUMN GAS CHROMATOGRAPHIC
ANALYSIS

5. Apparatus

provided the system meets all the following criteria when the
test blend is injected into the chromatograph and the chromato-
gram recorded in accordance with 7.2, is analyzed as follows:

5.1.2.1 Construct tangents to the peak to intersect the
baseline for the-tridecane (IC,5) and toluene peaks. Measure
the distance between the two peaks and the width of each peak
as the distance along the baseline under the peak between the

5.1 Chromatograph any gas chromatographic instrument points of intersection (see Fig. 1).

that has the following performance and characteristics:

5.1.1 Sensitivity—The overall sensitivity must be sufficient

5.1.2.2 Calculate the peak resolution,
R=2Ad/(Y; +Y,) €

to detect 0.1 volume % of any aromatic compound of interest
with a peak height of at least 10 % of full-scale chart deflection
without loss of resolution as defined in 5.1.2, or 10 times the

noise level.
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TABLE 1 Typical Column and Conditions

) ALIPHATICS
007 Length, m 37 (12 fy
Diameter, mm:
280 Inside
Outside 3.2 (Ysin.)
- 2.60—1 Liquid phase CEFA
o Weight % liquid 25
Z 2.40- Solid support: calcined pink, diatomaceous silica®
) Mesh 80-100
32 Treatment none
b 2.20 TOLUENE Inlet, °C 250
=
foh Detector, °C 250
2 200 Column, °C 110
AROMATICS CYCLOHEXANONE Carrier gas helium
+80 M/\ Inlet pressure, KPa 550 (80 psi)
Flow rate, mL/min 35
160— Detector flame ionization
T T T Recorder, mV 1
0.00 5.00 s0.00 15.00 Specimen, uL 2
Retentlon time in minutes Sample split (30to 1)
FIG. 3 Typical Capillary Chromatogram of Mineral Spirits A N,N-bis (2-cyanoethyl) formamide.
(Column and Conditions Described in Table 3) B The sole source of supply of the material Chromosorb-P known to the
committee at this time is Celite Corp. If you are aware of alternative suppliers,
where please provide this information to ASTM Headquarters. Your comments will
Ad = distance betweenC13 and toluene peaks, receive careful consideration at a meeting of the responsible technical committee,
. . which you may attend.
Y, = width of nC, ; peak along the baseline, and
Y, = width of the toluene peak along the baseline.

The peak resolutiorRR, must be not less than 0.9, otherwise 6.4 Chromatographic Columr(Note 3).
the resolution of ethylbenzene may be lost. 6.5 Normal Paraffir— n—Tridecane, 99.5 mol % minimum.
Note 2—The selectivity of the column (separation of the nonaromatics 6.6 Solid Support (Note 3).
from aromatics) can be increased by increasing the concentration of liquid 6-7 Paraffin Solvent for_ TeSt Blerdn-Hexane,n-heptane,
phase or by increasing the temperature of the chromatographic colum@r iSo-octane 99 mol % minimum.

The resolution of the aromatic compounds can be improved by increasing . .
the length of the column or by decreasing the oven temperature or inlef. Calibration

pressure of the carrier gas. 7.1 Preparation of Test BlendPrepare a test blend to
5.1.2.3 Ethylbenzene must be separated from paraxylerevaluate the sensitivity and resolution of the equipment and test

and isopropylbenzene or from paraxylene plus isopropylbenprocedure. To do this, pipet the exact volume of each hydro-

zene with the depth of the valley after ethylbenzene not lessarbon indicated in Table 2 into a 100-mL volumetric flask. Fill

than 50 % of the ethylbenzene peak height. to the 100-mL mark with one of the solvents listed in 6.7 and
5.1.2.4 The system must measure durene with a peak heighiix by inverting several times. See 1.6.

of at least 10 % of full scale chart deflection or at least 10 times

. Note 4—Durene is a solid. In preparing the test blend, the quantity of
the noise level. preparing q y

durene required should be weighed, using as its density 0.8875 g/mL.
Note 3—A combination of column materials and conditions that has 7.2 Se'ect the instrument Conditions and Specimen Size SO as
been found to be particularly suitable for this test method is listed in Tableto give the necessary sensitivity and resolution. Inject the test
1. Such column may be obtained from most chromatography suppl . L : ~
houses that offer packed GC columns. )blgnd !nto the column at these gond|t|ons. Change the attenq
) ) . ation, if necessary, so that the internal standard and aromatic
5.2 Strip Chart Recorder Integrater A recording potenti-  heaks are measured with a chart deflection of not less than
ometer with a fullscale deflection of 10 mV or less should bess o nor more than 95 % of full scale for attenuated peaks.
used. If manual integration, such as triangulation, paper cut-Oheck the column performance against the requirements given
or planimeter, is employed the chart speed should be at leagi 5 1 2.
1.5 m/h (60 in./h) in order to minimize errors in peak area 7 3 Response FacterAssume that the aromatics in the

measurement. This is not necessary where a ball-and-disk or 88mple have the same relative response as pseudocumene in
electronic integrator is employed.

5.3 Micro Syringe—A 10-uL micro syringe for specimen

introduction. TABLE 2 Composition of Test Blend
. Volume, mL
6. Reagents and Materials -

i Normal tridecane from 6.5 1
6.1 Aromatic Hydrocarbons-Toluene, ethylbenzene, par- Toluene 2
axylene, isopropylbenzene (cumene), 1,2,4-trimethylbenzene  Ethylbenzene 1
(pseudocumene), and 1,2,4,5-tetramethylbenzene (durene) |2ravene 2
p n Ll y Isopropylbenzene 2
99.5 mol % minimum. Durene (Note 4) 0.1
6.2 Carrier Gas (Note 3)_ Cyclohexanone from 6.3 2
6.3 Internal Standare—Cycloh 99.5 mol % mini Peeudocumene 2
.3 Internal Standaré—Cyclohexanone, 99.5 mol % mini- Paraffin Solvent from 6.5 87.9

mum (see 1.6).
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the test blend. Using the results from the test blend, Ca'CU'atQXIS area of the internal standard peak, and

the response factor as follows: 0.9 = factor to correct for the dilution by the internal
As V, standard.
“ V. <A, @ 9.4 Total Aromatics—Add the amounts of the aromatic
compounds found to obtain the volume percent of total
where: _ _ aromatics in the sample.
r = relative response factor for aromatics,
A s = area of the internal standard peak in arbitrary units 10. Report
corrected for attenuation, _ 10.1 Report the following information: concentrations of
Vis = volume % of the internal standard in the blend, g, ihenzene, total aromatics, ang plus higher aromatics
Aa = area of the pseudocu'mene peak in arbitrary unlts(except ethylbenzene) in volume percent to the nearest 0.1 %.
corrected for attenuation, and
V, = volume % of pseudocumene in the blend. 11. Precision and Bias’

11.1 The precision estimates are based on an interlaboratory
study on four samples, containing approximately 6.5, 8.5, 11.8,
8.1 Using the exact instrument conditions as were used iand 16.5 % total aromatics and 0.0, 1.0, 4.0, and 0.3 %

the calibration, inject the test material. Inspect the chromatoethylbenzene. One analyst in each of six laboratories per-
gram to determine that there is complete resolution between thfermed duplicate determinations on different days, for a total of
saturated and the aromatic peaks. 48 determinations of total aromatics content and 48 determi-
8.2 Pipet exactly 1.0 mL of cyclohexanone internal standardhations of ethylbenzene content. The within-laboratory coeffi-
into a 10-mL volumetric flask. Fill to the mark with the sample cient of variation was found to be 1.7 % relative with 23 df,
and mix by inverting several times. and the between-laboratories coefficient of variation was 4.4 %
8.3 With the exact instrumental conditions used in therelative with 5 df. Based on these coefficients the following
calibration, inject the same volume of sample containing theriteria should be used for judging the acceptability of results
internal standard. Change the attenuation, if necessary, so asabthe 95 % confidence level.
measure the area of the internal standard and aromatic peaksl1.1.1 Repeatability—~Two results obtained by the same
with not less than 25 % nor more than 95 % chart deflection omperator on different days should be considered suspect if they

8. Procedure

attenuated peaks. differ by more than 5 % relative.
11.1.2 Reproducibility—Two results obtained by operators
9. Calculation in different laboratories should be considered suspect if they

9.1 Measure the areas of all aromatic and internal standarffer by more than 16 % relative. o _
peaks. Use of an electronic integrator is recommended to 11.2 Bias—There was no statistically significant bias of the
obtain the best accuracy and precision. results compared with expected values for quantitatively pre-
pared standards. Hence, the determination of total aromatics in

Note 5—Because the £and heavier aromatic compounds may not be mineral spirits by packed column gas chromatography as
completely resolved, peak height multiplied by one half width or retentiondescribed in this test method has no bias

time must not be used as a means of measuring the area.

9.2 If a different attenuation is used for part of the chro- TEST METHOD B—ETHYLBENZENE CONTENT BY
matogram, correct to a constant attenuation basis by multiply- MEANS OF A RAPID PACKED COLUMN GAS

ing the area of the aromatic peaks by the ratio: CHROMATOGRAPHIC ANALYSIS
SIS (3)  12. Apparatus
where: 12.1 Chromatograph—Any gas chromatographic instru-
S, = attenuation sensitivity used for the internal standardment complying with the sensitivity described in 5.1, and
peak and equipped with a thermal conductivity detector may be used.
S, = attenuation sensitivity used for the aromatic peak. 12.2 Column—Any column and conditions may be used
9.3 Calculate the concentrations of ethylbenzene ayeh@  Provided the system meets all the requirements of 14.3 and
heavier aromatics as follows: Section 17. The following column was used to establish the
_ precision found in Section 17: 18-ft (5.5-m) Bfin. (6.3-mm)
Va = (Ao X1 X 10/(As X 0.9 @) copper, aluminum, or stainless steel tubing packed with 35 %
R w11 @) by weight of N,N-bis (2-cyanoethyl) formamide on 60 to 80
As mesh untreated, calcined, pink diatomaceous silica (see Foot-
where: note B in Table 1).

V. = volume % of the aromatic compound(s), Note 6—The column may be prepared in two 9-ft (2.7-m) sections and
A, = area of the aromatic peak(s) corrected to a constanjoined together, if preferred. Such columns may be obtained from most
attenuation, chromatography supply houses that offer packed GC columns.

r = relative response factor for the aromatic com-
pounds, .. _
10 = volume % of internal standard, 1015Supportlng data are available from ASTM Headquarters. Request RR:D01-
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12.3 Strip Chart RecorderSee 5.2. 17. Precision and Bias®

12.4 Micro Syringe—See 5.3. 17.1 The precision estimates are based on an interlaboratory

. study in which one operator in eight different laboratories

13. Reagents and Materials analyzed two samples of mineral spirits in duplicate on two
13.1 Aromatic Hydrocarbons-Benzene, toluene and ethyl- different days. The samples contained 1.0 and 8.0 % ethylben-

benzene of 99.5 mol % minimum purity (see 1.6). zene, and were prepared by adding ethylbenzene to dearoma-
13.2 Carrier Gas—Helium. tized mineral spirits. The results were analyzed in accordance

with Practice E 180. The within-laboratory and between-

14. Procedure laboratories standard deviations were found at different levels
14.1 Set the gas chromatograph instrument conditions asf ethylbenzene content to be as follows:

follows:

Within Between
Detector cell temperature,® C 300 Laboratories Laboratories
Detector cell current, mA 150 Actual ethylbenzene content, % 1.0 8.0 1.0 8.0
Injection port temperature,® C 300 Degrees of freedom 16 16 7 7
Helium flow at exit, mL/min 110 Standard deviation 0.05 0.10 0.21 0.25

Column temperature,” C 100 Based upon these standard deviations, the following criteria

14.2 Pipet exactly 1.0 mL of toluene internal standard into ashould be used for judging the acceptability of results at a 95 %
10-mL volumetric flask. Fill to the mark with the mineral confidence level.

spirits sample, and mix thoroughly by inverting several times. 17.2 Repeatability—Two results, each the mean of dupli-

See 1.6. cates, obtained by the same operator on different days should
X . . 0
Note 7—Both ethyl benzene and toluene contents may be determinec!:,)e considered suspect if they differ by more than 0.2 %
if present, by using benzene as the internal standard. absolute at the 1 % ethylbenzene level, or by more than 0.3 %

. - . absolute at the 8 % ethylbenzene level.

14.3 Inject 3 uL of sample conta|n|.ng the mternal Sta”‘?"’?‘rd’ 17.3 Reproducibility—Two results, each the mean of dupli-
and chromatogra_ph u_nder the prescribed operating condltlonga es, obtained by operators in different laboratories should be
Cha_nge attenuation, if necessary, so as to measure the are Bhsidered suspect if they differ by more than 0.7 % absolute
the internal standa}rd with not less tha_n 25 % nor more thagt the 1 % ethylbenzene level, or by more than 0.9 % absolute
95 % chart deflection. Ethylbenzene will emerge in about 1]Elt the 8 % ethylbenzene IeveI,
m|£144 P th | f hiah-boili tics by raisi 17.4 Bias—There was no statistically significant bias of
h t. urgte etcolggl?:o Aﬁ'g £h0|r|]r)ghatr)or?a Ics Dy ralsmtgthe results compared with expected values for quantitatively

€ lempera l:rﬁ] 0 | .t er f Igt 1%'(;?8 componen Sprepared standards. Hence, the determination of ethylbenzene
emerge, reset the column temperature to : in mineral spirits by packed column gas chromatography as
15. Calculation described in this test method has no bias.

15.1 Measure the areas of the ethylbenzene and toluenel EST METHOD C—ETHYLBENZENE AND TOTAL
15.2 If different attenuations are used for the ethylbenzeneCAPILLARY COLUMN GAS CHROMATOGRAPHIC
and internal standard peaks, correct to a constant attenuation ANALYSIS

basis, as in 9.2. 18. Apparatus
15.3 Calculate the concentration of ethylbenzene as follows: 18.1 Gas Chromatograph-Any gas chromatograph

Ve = (Ae X 10 X 1.036/A equipped with a split/splitless capillary injector and flame

where: ionization detector capable of operating at the conditions listed

Ve = volume % of ethylbenzene, in Table 3 may be emplqyed. o

A = area of the ethylbenzene peak corrected to a 18.2 Sample Introductior-Manual or automatic liquid sy-

constant attenuation ringe sample injection may be employed. Devices capable of

10 = volume % of internal standard added, delivering between 0.1 to 1 uL are suitable.

1.036 = relative response factor for ethylbenzene, and 18.3 Sensitivity—The overall sensitivity of the detector

As = area of the internal standard peak. shall be sufficient to detect 0.1 volume % of any aromatic
Duplicate results may be averaged, at the 95 % confidenceéompound of interest with a peak height of at least 5 times the

level, if they differ by no more than 0.2 %, absolute. height of the noise level.

18.4 Column—A 60 m X 0.25 mm inside diameter by
Note 8—The suggested response factor for ethylbenzene should bﬁ 4-um film thickness, fused silica capillary column coated
verified for the particular instrument used, in accordance with the™’ !

procedure described in 7.3, and with the internal standard (toluene éfmth triscyanoethoxypropane (TF:EF.)) has been fou_nd to be
benzene) used for the analysis. The response factor actually determin@$Ceptable. Calculate the resolution in accordance with 5.1.2.2.
should be used in the ethylbenzene content calculation. The resolutionR, shall be no less than 2.0. Other columns may

be used provided they meet the specified performance criteria.

16. Report
16.1 Report. the following information: concentration of °Supporting data are available from ASTM Headquarters. Request RR:
ethylbenzene in volume percent to the nearest 0.1 %. D01-1090.



iy D 3257

18.4.1 Ethyl benzene shall be separated fprylene with TABLE 3 Typical Chromatographic Conditions for the Capillary

a depth of the valley after ethyl benzene not less than 75 % of Column Method
the ethyl benzene peak heiglR:-xylene shall be separated go:umn IIeDngth 30221
- olumn . mm
from cumene with the depth of the vglley afteixylene not Stationary phase ToEP
less than 75 % of thp-xylene peak height. Film thickness 0.4 pm
Carrier gas helium
Note 9—TCEP is a low temperature, nonbonded stationary phase. It  Head pressure 26 psi (approximate)
was observed during the interlaboratory study that with continued use, Linear velocity 20 cm/s set @ 110°C
significant loss of stationary phase occurred resulting in progressively Injector split
shorter retention times for all peaks. As a result, this affected proper peak Split ratio 100:1 ,
identification and area integration when using automated electronic data Pt vent flow 6570 mL/min
. . . . o L Injector temperature 220°C
processing. Due to the observed changes in retention times with time, itis  pgiector FID
recommended that the calibration blend be run prior to any analysis. If the  petector temperature 220°C
retention time for toluene has shifted by more than 0.1 min, recalibrate the  Make-up gas Nitrogen @ 30 mL/min
method to reflect the shift in retention times. To achieve the maximum  Column temperature 110°C
useful lifetime of the column, it is suggested that the oven temperature bg__Sample size 10uL
lowered to 50°C when the column is not in use.
18.5 Data Acquisition 21.4 Response FacterAssume that the aromatics in the

18.5.1 Recorder—A recording potentiometer or equivalent sample have the same relative response as pseudocumene in

with a full-scale deflection of 5 mv or less may be used.ihe test blend. Using the results from the test blend, calculate
Full-scale response time should b s orless to accommodate he response factor as follows:

peaks eluting from a capillary column.
18.5.2 Electronic Integratior—Any electronic data acquisi-
tion system or integration device, or both, suitable for capillary
gas chromatography may be used. where:
18.6 Chromatographic ConditiorsThe chromatographic r
conditions that have been found to be particularly suitable forA o

AIS Va
r=g— X5 6
Vis A, ©

relative response factor for aromatics,
area of the internal standard peak in arbitrary units,

this test method are listed in Table 3. Vs volume % of the internal standard in the blend,
A, area of the pseudocumene peak in arbitrary units,
19. Reagents and Materials (See Section 6) and

. \Y/ volume % of pseudocumene in the blend.
20. Preparation of Apparatus a °orp

20.1 Install and condition the capillary column according to22. Procedure (See Section 8)
the instrument and column manufacturer’'s recommendations. 22.1 Using the exact instrument conditions as were used for
20.2 After conditioning the column, adjust the carrier gascalibration, inject the test material. Inspect the chromatogram
head pressure such that an average linear velocity of 20 cmA® determine that there is complete resolution between satu-
measured using methane, is obtained at a column temperatusted and aromatic peaks.

of 110°C. 22.2 Pipet exactly 1.0 mL of cyclohexanone internal stan-
20.2.1 The average linear gas velocity is calculated aslard into a 10-mL volumetric flask. Fill to the mark with the

follows: sample, cap, and mix by inverting several times.

u=Li, () 22.3 Using the exact instrument conditions as were used for

calibration, inject the same volume of sample containing the

where: internal standard. Change the attenuation, if necessary, so as to
u = average linear gas velocity, measure the area of the internal standard and aromatic peaks
L = the length of the column in cm, and with not less than 25 % nor more than 95 % chart deflection on
t,, = is the retention time of methane in seconds. attenuated peaks.

20.3 After setting the specified average linear gas velocity, .
adjust the remaining GC parameters to conform to those listed3. Calculation

in Table 3. 23.1 Measure the areas of all aromatic and internal standard
L peaks. Use of an electronic integrator is recommended to
21. Calibration

_ obtain the best accuracy and precision.
21.1 Preparation of Test Blend-Prepare a test blend as _ _
described in 7.1 Note 10—Aromatic peaks are assumed to be all peaks, excluding the
o internal standard, eluting afteC, ; in the chromatogram. {plus heavier

21.2 Inject the test blend into the column using the Condl'aromatics are all peaks, excluding the internal standard, that elute after

tions specified in Table 3. Change the attenuation, if necessanyg ene. Because the;@Ius heavier aromatic compounds may not be
so that the internal standard and aromatic peaks are measur@finpletely resolved from each other, peak height multiplied by one half
with a chart deflection of not more than 25 % nor more tharwidth or retention time must not be used as a means of measuring them.
95 % of full scale for attenuated peaks. Check the columrf sum of the peak areas measured by electronic integration is recom-

performance against the requirements given in 5.1.2. mended.
21.3 A typical chromatogram of the test blend analyzed 23.2 If a different attenuation is used for part of the
under the conditions listed in Table 3 is shown in Fig. 3. chromatogram (strip chart recorder using manual integration
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techniques), correct to a constant attenuation basis by multi- so-octane
plying the area of the aromatic peaks by the ratio: 2 40
S/ Ss (7
where: 2.20
S = attenuation sensitivity used for the internal standard « o
peak, and = 2 00 Oueﬂe/p—)(y\ene
S, = attenuation sensitivity used for the aromatic peak g “ Cumene
area. 2 Zthylbenzene Pseudocumene
. g ™~
23.3 Calculate the concentrations of ethylbenzene and Cz 1807 ‘ \
plus heavier aromatics as follows: fraecene(nCIaI~g
Cyclohexanone
V, = (A, X I X 10)/ (Ag X 0.9) 8) 1.60] H
Durene
N\
= % xrx11.11
IS T T T
0.00 5.00 10.00 15.00
where: . Retention time in minutes
V., = volume % of arom_atIC Comp_OU_nC_j(S), _ FIG. 4 Typical Capillary Chromatogram of the Calibration Test
A, = areaofthe aromatic peaks (individual, in the case of Blend (Column and Conditions Described in Table 3)

ethylbenzene, or summed, in the case @gfplus
heavier aromatics) corrected to a constant attenua- g 7 1 Ethylbenzene-The repeatability and reproducibility

tion, _ values at 95 % confidence level are independent of the mean
r = relative response factor for the aromatic com- and are given as follows:
pounds, -
10 = volume % of the internal standard, Repeatabilityr) = 0.03 vol % ©)
As = area of the internal standard peak, and Reproducibility(R) = 0.10 vol %
09 = ;?;rt]?j;:g correct for the dilution by the internal 25.1.2 C5 Aromatics (all components after ethylbenzenre)

. . The repeatability and reproducibility values at a 95 % confi-
23.4 Total Aromatics—Add the amounts of the aromatic dence level are dependent on the results, and are given as

compounds found to obtain the volume percent of totalfo”OWS.
aromatics in the sample. ' B
Repeatability(r) = 0.04 X X vol % (10)
24. Report
24.1 Report the following information: Concentration of hereX is th f two determinati
ethylbenzene, total aromatics ang @lus heavier aromatics wherex 1S the mean of two determinations.

' 25.1.3 Total Aromatics (toluene, ethylbenzene andgC
hyl I h 1 %. : I ' Lo 8
(except ethylbenzene) in volume percent to the nearest 0 gromatlcs)—The repeatability and reproducibility values at

25. Precision and Bias’ 95 % confidence level are dependent on the results and are
given as follows:

Reproducibility(R) = 0.17 X X vol %

25.1 Precision—The following criteria should be used to B
judge the acceptability (95 % probability level) of results Repeatabilityr) = 0.02Xx X vol % (11)
obtained by this test method. The criteria were derived from a
interlaboratory study among 9 laboratories utilizing a total of 8 —. o
samples, 5 of them were actual mineral spirits and three were WhereX is the mean of two determinations. _
synthetic blends used to determine bias, ranging in total 25.2 Bias—There was no statistically S|gn|f|qan_t bias of the
aromatics content from <1 to 17 vol %. The interlaboratory"€Sults compared to expected values for quantitatively prepared
study was conducted and results analyzed in accordance wiffi@ndards. Hence, the determination of fotal aromatics in

the guidelines set forth in RR: D02-1007 and the softwardnineral spirits by capillary gas chromatography as described in
D2PP. this test method has no bias.

Reproducibility(R) = 0.17 X X vol %

26. Keywords

7Supporting data are available from ASTM Headquarters. Request RR: 20.1 aromatics in mineral spirits; ethylbenzene in mineral
D01-1090. spirits; gas chromatography (GC); mineral spirits

The American Society for Testing and Materials 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.
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