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Standard Test Method for
Estimating Contribution of Environmental Tobacco Smoke
to Respirable Suspended Particles Based on Solanesol !
This standard is issued under the fixed designation D 6271; 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.

1. Scope 2. Referenced Documents

1.1 This test method covers the sampling/analysis of respi- 2.1 ASTM Standards?
rable suspended particles (RSP) and the estimation of the RSPD 1356 Terminology Relating to Sampling and Analysis of
fraction attributable to environmental tobacco smoke (ETS). Atmospheres
The test method is based on collection of total RSP on a D 1357 Practice for Planning the Sampling of the Ambient
membrane filter, extraction of the filter in methanol, and Atmosphere
determination of solanesol, a,Lisoprenoid alcohol, by high D 3631 Test Methods for Measuring Surface Atmospheric
performance liquid chromatography (HPLC) with ultraviolet Pressure
(UV) detection. D 5337 Practice for Flow Rate for Calibration of Personal
1.2 This test method is compatible with the determinations  Sampling Pumps
of gravimetric RSP, ultraviolet particulate matter (UVPM), and D 5955 Test Methods for Estimating Contribution of Envi-
fluorescent particulate matter (FPM) (see Test Methods ronmental Tobacco Smoke to Respirable Suspended Par-
D 5955), but does not require them. UVPM and FPM, which ticles Based on UVPM and FPM
are based on the ultraviolet absorbance and fluorescence of the i
filter extract, are also used to estimate the contribution of ETS: Términology
to RSP. 3.1 Definitions: For definitions of terms used in this test
1.3 The sampling components consist of a 1.0-um pore sizaethod, refer to Terminology D 1356.
polytetrafluoroethylene (PTFE) membrane filter in a filter 3.2 Definitions of Terms Specific to This Standard:
cassette connected on the inlet end to a particle size separating3.2.1 environmental tobacco smoke (EF&n aged, dilute
device and, on the outlet end, to a sampling pump. This testomposite of exhaled tobacco smoke (exhaled mainstream
method is applicable to personal and area sampling. smoke) and smoke from tobacco products (sidestream smoke).
1.4 This test method is limited in sample duration only by 3.2.2 respirable suspended particles (RSPparticles
the capacity of the membrane filter. The test method has beemhich can be deposited in the gas-exchange region of the lung
evaluated up to 24-h sample duration; a minimum sampl@nd are defined as particles that pass through a sampler having
duration d 1 h is recommended. a 4.0-um median cutpoirffl)®.
1.5 Limits of detection (LOD) for this test method at a 3.2.3 solanesol particulate matter (Sol-PMja tobacco-
sampling rate of 2 L/min are 0.042 pginfor 1-h sample selective marker for the contribution of ETS particulate matter

duration and 0.005 pgffrfor 8-h sample duration. to RSP.
1.6 The values stated in Sl units are to be regarded as
standard. 4. Summary of Test Method

1.7 This standard does not purport to address all the safety 4.1 A known volume of air is drawn through an inertial
concerns, if any, associated with its use. It is the responsibilitympactor or cyclone assembly separating at 4.0 um to separate
of the user of this standard to establish appropriate safety andespirable suspended particles (RSP) from total suspended
health practices and determine the applicability of regulatoryparticulate matter and then through a filter assembly. Solanesol
limitations prior to use.Specific precautionary information is is collected as a component of RSP on a PTFE membrane filter
given in 13.6. contained within the filter assembly.

2 For referenced ASTM standards, visit the ASTM website, www.astm.org, or
1 This test method is under the jurisdiction of ASTM Committee D22 on contact ASTM Customer Service at service@astm.org.Aforual Book of ASTM
Sampling and Analysis of Atmospheres and is the direct responsibility of SubcomStandards/olume information, refer to the standard’s Document Summary page on

mittee D22.05 on Indoor Air. the ASTM website.
Current edition approved April 1, 2004. Published May 2004. Originally  °The boldface numbers in parentheses refer to a list of references at the end of
approved in 1998. Last previous edition approved in 1998 as D 6271 - 98. this standard.
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4.2 Solanesol is extracted from the filter with methanol in asolanesol is a better indicator of the tobacco smoke contribu-
4-mL glass vial. tion to RSP. This test method has been used to apportion RSP

4.3 An aliquot of the extract is injected into an HPLC into ETS and non-ETS components by determining the weight
system equipped with a UV detector (205 nm absorbance). ratio of solanesol to total RSR,3,4,7,18,19)

4.4 The area of the resulting solanesol peak is compared to
areas obtained from the injection of standard solutions of. Interferences
solanesol, and the weight of solanesol is determined. 6.1 The genudlicotiana which includes tobacco as one of

4.5 The concentration of solanesol (udjnis calculated its species, is a member of tt@planaceadamily of plants.
from the weight of solanesol and the volume of air sampled. If_ike tobacco, many plants in this family, particularly those
desired, the concentration of RSP can also be calculateghich also contain trace amounts of nicotine, contain solane-
according to Test Methods D 5955. sol. Examples are tomato, potato, eggplant, and pepper. With

4.6 The concentration of RSP attributable to ETS, referred¢ooking as the only likely source of interference, the potential
to as Sol-PM, is calculated from the airborne concentration ofor interference is negligible. However, if there were an
solanesol and the experimentally determined weight ratio ofnterference of this type, the weight of solanesol would be
solanesol to RSP in ET@,3,4) biased high and the contribution of ETS to RSP would be
overestimated. It is anticipated that the only measurable

5. Significance and Use o . X
, ) contribution of solanesol to an indoor environment would
5.1 Environmental tobacco smoke consists of both vapogome from tobacco combustion.

and particulate phase components. Due to the nature of vapor
and particulate phases, they rarely correlate well, and am. Apparatus
accurate assessment of ETS levels in indoor air requires 7.1 Sample Collection

determining good tracers of both phases. Among the attributes 7.1.1 PTFE Filter, membrane filter with 1.0-um pore size

of an ideal ETS tracer, one critical characteristic is that the, | 37 1\m diameter. The PTEE membrane is bonded to a high

tracer should “remain in a fairly consistent ratio t0 the yonqin nolyethylene support net, referred to as the filter
individual contaminant of interest or category of contamlnantsbacking to improve durability and handling ease

of interest (for example, suspended particulates) under a range 1 5 Filter Sampling Assemblgonsists of the PTFE mem-

of environmental conditions...(5). .Solanﬁsoéglpeets thl;s r%’bbrane filter and a black, opaque, conductive polypropylene
qut;rement, stiylng In a constant ra}uoto FI € CO(;‘_I,” uted Difjier cassette in a three-piece configuration with a 0.5-in.
tobacco smoke over a variety of ventilation conditions antg, e ring inserted between the top (inlet) and bottom (outlet)

sampIiEg durati(?n$6)d l;VPM and I;PZ/I which areltheftrlz?_ﬁerhs_ pieces’ The filter cassette holds the PTFE membrane during
or markers employed by Test Methods D 5_955,_a so fulnll '_Ssampling. All connections to the filter assembly are made with
requirement. Airborne solanesol, however, is unique in that it I$1exible plastic tubing.

specific to tobacco smoke and is found only in the particulate 7.1.3 Barometer and Thermometefor taking pressure and
phase of ETS. Its high molecular weight and low volatility temlpérature readings at the sampling site.

make it extremely unlikely that any solanesol will be lost from 7.1.4 Bubble Flowmeteor Mass Flowmeterfor calibration
the membrane filter used for sample collection. Solanesoéf tﬁé sampling pump.

constitutes approximately 3 % by weight of the RSP of ETS 7 1 g parsonal Sampling Pumportable constant-flow sam-
(2,7,8) making it suitable for measurement at realistic smokin ling pump calibrated for a fI,ow rate dependent upon the

rates. Of the available ETS particulate phase markers (UvpP eparating characteristics of the impactor or cyclone in use (see
FPM, and solanesol), all are currently used and relied upon, bu;t 16

solanesol is considered to be a better marker for the particulate 5 : : : :

phase of ETS and, as a result, provides the best way of 7.1.6 Inertial Impactoror Cyclone with nominal cutpoint of

guantifying the contribution of ETS particulate matter to RSP

(3,4,9,10,11,12,13) Note 1—If alternate definition of RSP is used (see 3.2.2), ensure that
5.2 To be able to quantify the contribution of ETS to RSpthe impactor or cyclone is compatible with this definition.

with a tobacco-specific marker is important because RSP is not 7.1.7 Stopcock Greasdor coating impactor plates.

specific to tobacco smoke. RSP is a necessary indicator of 7.2 Analytical System

overall air quality; the Occupational Safety and Health Admin- 7.2.1 Liquid Chromatography Systentonsists of HPLC

istration (OSHA) has previously set a PEL (permissible expopump, UV detector with deuterium source lamp, autosampler,

sure level) for respirable dust in the workplace of 5000 |fg/m column oven (optional), and data acquisition and peak integra-

However, RSP emanates from numerous souftésand has tion system.

been shown to be an inappropriate tracer of £135,16,17) 7.2.2 HPLC Column 250 mm by 3.0-mm ID, reversed-

UVPM and FPM are used as more selective markers tphase Gg column (300-A pore size; 5-um particle size),gC

estimate the contribution of tobacco smoke to RSP; howevepacking material with low carbon loading has been found to be

these markers can overestimate the contribution of tobaccpreferable.

smoke to RSP due to potential interference from nontobacco

combustion sources. (Refer to Test Methods D 5955 for the

protocol on determining UVPM and FPM.) Although UVPM 4 ,e three-piece filter cassette (with a spacer ring in the center) is not always

and FPM are useful in investigations of indoor air quality, needed. A two-piece filter cassette may be substituted.

0 pm.
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7.2.3 Guard Cartridge Column a guard cartridge with
packing material and dimensions compatible with the HPLC
column in 7.2.2, placed in front of the analytical column for )

. . . where:

protecting and prolonging the life of the column. Q pump flow rate, L/min

7.2.4 Sample Containerdow-actinic borosilicate glass au- volume measur’ed witﬁ flowmeter. L. and
tosampler vials, 4-mL capacity, with screw caps and PTFE-g average time for soap-film bubble to flow a known
lined septa. o volume ) in a flowmeter, min.

725 F|It_er For_ceps for_handlmg filters. . 9.2.4 Adjust the potentiometer on the sampling pump so

7.2.6 Wrist-action Shaking Devicdor solvent extraction. ot the desired flow rate is obtained.
8. Reagents and Materials 9.2.5 With the filter assembly correctly inserted and posi-
tioned between the impactor or cyclone and pump, turn on the
ump power switch to begin sampling; record the start time.

\Y
Q=R @

8.1 Purity of Reagents-Reagent grade chemicals shall be
used in all tests. Unless otherwise indicated, it is intended thal
all reagents conform to the specifications of the Committee on Note 3—Most pumps have microprocessing capabilities or built-in
Analytical Reagents of the American Chemical Society whereelapsed time meters, or both, for preset sampling periods.

such specifications are availabl©ther grades may be used, g > g Record the temperature and barometric pressure of the
provided it is first ascertained that the reagent is of sufﬁcientlyatmosphere being sampled.

high purity to permit its use without lessening the accuracy of ¢ 5 7 Acquire samples at the required flow rate for a

the determination. minimum sampling period of 1 h. Turn off the pump at the end

8.2 Acetonitrilg HPLC grade, (CAS No. 75-05-8). of the desired sampling period and record the time elapsed
8.3 Methano] HPLC grade, (CAS No. 67-56-1). during sample collection.

8.4 Solanesd}, 90+ %, (CAS No. 13190-97-1). (See Note 9.2.8 Recheck the flow rate of the pump again after sam-

6.) .
8.5 Helium 99.995 % grade, (CAS No.7440-59-7), for con- ggrrfpﬁ‘:g) lfrs]el;tr:? gﬁzﬁgﬁgﬁw rate (mean of before and after
tinuous purging of mobile phase. 9.2.9 Immediately remove the filter assembly from the
9. Sampling sampling system and seal the filter cassette with plugs pro-
. . vided.
Prg.clti;egelrg;f.or planning sampling programs, refer to 9.2.10 Treat a minimum of two filter assemblies in the same
manner as the samples (remove plugs, measure flow, replace
plugs, and transport). Label and process these filterfieltb
Note 2—If a gravimetric determination of RSP is to be performed, thenplanks
weigh the filters according to Test Methods D 5955 prior to 9.2.1. 9.2.11 Store all used filter assemblies in a freezer or under
9.2.1 Calibrate the personal sampling pump prior to andiry ice and transport frozen to the laboratory for analysis.
immediately after sampling. For calibration, connect the flow-

meter to the inlet of the inertial impactor or cyclone. Measurethen store them at 0°C or less. Analyze all the filters within six weeks after

the flow with the prepared filter assembly in place between thg, e collection. It has been established that samples are stable for at
pump and the impactor or cyclone. Refer to Practice D 5337east six weeks at -10°C storage conditigae).

for standard practice in calibrating personal sampling pumps.
9.2.2 Record the barometric pressure and ambient temperd0. Analysis

ture. 10.1 System Description

9.2.3 If using a mass flowmeter, record the volumetric flow 14 1 1 perform analysis using an HPLC system equipped
rate,Q. If using a bubble flowmeter, generate several soap-film.ih 4 UV detector at a wavelength setting of 205 nm.
bubbles in the flowmeter and allow them to thoroughly wet the

surface before recording any actual measurements. MeasureNote 5—A UV detector with a deuterium source is required. A detector
the time for a soap-film bubble to travel a known volume with with a xenon source is not acceptable because of insufficient lamp energy
a stopwatch. Obtain five replicate measurements and compue2%® "™

9.2 Procedure

Note 4—If the samples are not prepared and analyzed immediately,

the mean time. Calculate the volumetric flow rat@, in 10.1.2 The HPLC column and guard column are as listed in
accordance with Eq 1: 7.2.2 and 7.2.3.
10.1.3 The mobile phase consists of 95:5 (v/v) acetonitrile:
methanol.

5Reagent Chemicals, American Chemical Society Specificatidmerican . . . .
Chemical Society, Washington, DC. For suggestions on the testing of reagents not 10.1.4 Use helium for the continuous purging of the mobile
listed by the American Chemical Society, s@gsalar Standards for Laboratory phase.

Chemica_lls BDH Ltd., Poole, Dorset, U. K., a_nd tHEnitedlStates Pharmacopeia 10.1.5 pump flow is 0.5 mL/min.
and National Formulary U. S. Pharmaceupeial Convention, Inc. (USPC), Rock- . . .
ville. MD. 10.1.6 Injection volume is 100 pL.

6 The sole source of supply of the reagent known to the committee at this time 10.1.7 Run time is 15 min.
is Sigma Chem.|cal Co.,, P.O. Box 14598,‘ St. Lom_s, MO 63178. If you are aware of  1().1.8 Retention time for solanesol is approximately 9 min.
alternate suppliers, please provide this information to ASTM Headquarters. Your K | icall ith h
comments will receive careful consideration at a meeting of the responsible 10.1.9 Measure_ pea areas electronically with a chromatog-
technical committee, which you may attend. raphy data acquisition system.
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11. Procedure 11.2.2 Seal the vial tightly with the septum/cap assembly
11.1 Preparation of Solanesol Standard Solutions and place in a holding tray. After all samples have been

11.1.1 Clean all volumetric flasks and screw-cap jars use)grepared, transfer the vials (or trays) to a wrist-action shaking

for the preparation and storage of standard solutions wit ei"lcg ﬁgg d?:tr?ﬁ;lﬂ?é;:gt?g:m for 60 min.
detergent, thoroughly rinse with tap water, followed by dis- ' 9 b

tilled water, followed by methanol, and allow to air dry. belzilr'lsr)].iﬁ Lg?ctjheor:Jt;sea:mOflefrlveuevl\jzrkmgxtsﬁ?)g(cjjagljlss:r; tlhees
Warning—In cleaning the glassware, avoid the use of dish- g 9 Per g ' ' Pies,

washing detergents because some have been found to Ieaf\'/%Id _blanks, and laboratory blanks. Load a second set of
orking standards at the end of the autosampler queue.

unacceptably high absorbance backgrounds. Use a quui‘é’ o
laboratory cleaner designed for cleaning laboratory equipment. 11.3.2 Obtain integrated peak area counts for all standards,

. amples, and blanks by way of the chromatography data
11.1.2 Prepare a primary standard of solanesol (300 pg/m it
by weighing 30 mg of solanesol (assuming 100 % solanes cquisition system. Compare the peak areas of samples and

; . . X e tandards and use the calibration curve to calculate the con-
purity) d|r_ectly into a 100-mL V(_)Iumetrlg flask, diluting 10 .o prations of solanesol in the samples. Fig. 1 shows a typical
volume with methanol, and shaking to mix. chromatogram from an ETS sample

Note 6—Actual concentration of standard solutions will depend on the 11.4 Constructing the Solanesol Calibration Curve
exact weight and purity of the solanesol reagent used in 11.1.2. Obtain tHeonstruct the solanesol calibration curve by plotting the mean
solanesol purity from the vendor for the specific lot of solanesol reagenpeak area of solanesoy-éxis) versus the concentration of
used. The vendor specifies the purity of the solanesol reagent for eady|anesol (in pg/mL on the-axis) in the working standards.
individual lot number produced. Using a linear regression model, obtain the slope and

11.1.3 Prepare a secondary standard of solanesol (15 pgintercept.

mL) by tranSfem_ng 5.00 mL ,Of the primary standard to a Note 9—If detector nonlinearity is significant, a weighted regression
100-mL \{Olumetr|_(3 flask, diluting to volume with methanol, (tor example, 2 weighting) or a second-order polynomial regression, or
and shaking to mix. both, may be more appropriate; if so, substitute the appropriate regression

11.1.4 Prepare a tertiary standard of solanesol (6 pg/mL) bgduation in the calculations in 12.1.1.
transferring 2.00 mL of the primary standard to a 100-mL

volumetric flask, diluting to volume with methanol, and 12. Calculatlon. ]
shaking to mix. 12.1 Calculation of Solanesol Concentration

11.1.5 Prepare five working standards of solanesol which 12.1.1 Convert the area counts obtained from injections of

cover the expected concentration range of the samples. TypicSfMPles and blanks of solanesol concentration (in pg/mL) in
volumes used (diluted to 100 mL in methanol) are 1 mL of@ccordance with Eq 2 (using the slope and intercept values
tertiary standard: 1, 3, and 7 mL of secondary standard; and 3Ptained in 11.4):

mL of primary standard. This provides a calibration range with [Solanesq'—(area count—(y —intercepj @

he following concentrations of solanesol: 0.060, 0.150, 0.450, a slope

1.05, and 3.00 pg/mL. Store all standard solutions in low- assuming the calibration data were fit to a linear model.
actinic borosilicate glass screw-cap jars in a freezer (below 12.1.2 Correct each sample for the sample blank in accor-
0°C) when not in use. Before transfer and use, allow solutiongance with Eq 3:

to reach room temperature, observing a minimum equilibration
time of 1 h, and mix thoroughly. Transfer sufficient volume of
each working standard (2 to 3 mL) to a clean, 4-mL autosamﬁ
pler vial each day for instrument calibration. Cap and tightly |
seal the vials.

11.1.6 Prepare working standards and secondary and ter-
tiary standards from the primary standard as needed. Prepafe
primary standard at least every 12 months. Deterioration of the
primary standard has not been observed and no definitive time
interval has been established for its replacement; however,
storage and use for more than 12 months is not recommended.

11.2 Extraction of Filter

Solanesol

Note 7—If a gravimetric determination of RSP is to be performed, then
reweigh the filters according to Test Methods D 5955 prior to 11.2.1.

11.2.1 Place each filter in a vial, label the vial, and add 3.00
mL methanol. Prepare field blanks in exactly the same manner . § : : ,
as samples. In addition, prepare and analyze two previousky 2 4 6 8 10 12 14
unweighed filters as laboratory blanks.

Time (min)
Note 8—If high concentration samples are being analyzed, filters mayFIG. 1 Chromatogram of an Environmental Tobacco Smoke (ETS)
be extracted in 4.00 mL of methanol. Sample
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[Solanesdl,,, = sample — averageblank ()  [Solanesol], = airborne solanesol concentration calcu-
where: lated in 12.1.4, pg/h and .
[Solanesol],,, = blank-corrected solanesol concentration, 0.0303 = weight ratio of solanesol to RSP in ETS.
pg/mL, Note 10—This U. S. sales-weighted average ratio (and standard error),
sample = solanesol concentration found in 12.1.1,0.0303 ¢-0.00076), was derived from a study in which ETS from each of
pg/mL, and the leading 50 U. S. cigarette brand styles was generated by smokers in an
averageblank = average of solanesol concentration foun@nvironmental test chamber where the only RSP present was from the

in all field blanks, pg/mL. smoking of the cigarette@®). The applicability of this ratio has not been
) determined for tobacco products other than cigarettes or for tobacco
12.1.3 CalculateTotal Solanesolfrom [Solanesol},, in  smoke not meeting the definition of ETS as given in 3.2.1 (for example,

accordance with Eq 4: machine-generated sidestream smoke).
Total Solaneso: [Solanesol],,, X extract volume 4) 12.2.2 Calculate the percentage of RSP attributable to ETS
in accordance with Eq 8 (optional):

where:
Total Solanesol=solanesol weight, pg/filter, Rsp..— SO PML_ 0o ®)
[Solanesol},, = solanesol concentration found in 12.1.2, fe [RSH

ug/mL, and where:
extract volume = volume of methanol, mL, used to extract RSR.1q = portion of RSP attributable to ETS, based on

filter (from 11.2.1; typically either 3 or 4 solanesol measurement, %,

mL). [Sol - PM] = airborne concentration RSP attributable to

12.1.4 Converflotal Solanesolo airborne concentration of ETS, calculated in 12.2.1, pghmand
solanesol (in pg/M) in accordance with Eq 5: [RSP] = total airborne concentration of RSP, pg/
Total Solanesok 1000 m3(see Test Methods D 5955).
[Solanesdl;, = fme X O (5)
e 13. Performance Criteria and Quality Assurance

where: , , 13.1 This section summarizes required quality assurance
[Solanesoll;, = airborne solanesol concentration, MYM  measures and provides guidance concerning performance cri-
-:IL-(())thcl) Solanesol—_ Sc%lﬁcgfs?(lj\r?v%%?gr ul?/?%see 12.1.3), teria that should be achieved within each laboratory.
: _ L . 13.2 Standard Operating Procedures (SOPS)
time = elapsed sampling time, min, and 13.2.1 Users should generate SOPs describing and docu-
Qavg = average of initial and final pump flow o 9 9

rates, L/min (see 9.2.3 and 9.2.8). menting the following act.ivitie.s in their laboratory: '

. ( . ) , 13.2.1.1 Assembly, calibration, leak-check, and operation of
12.1.5 Adjust the solanesol concentration found in the[he specific sampling system and equipment used

sampled air to standard conditions of temperature and pressureq3 5 1 » Preparation, storage, shipment, and handling of

in accordance with Eq 6 (optional): samples,
o 101.3 (T + 273 13.2.1.3 Assembly, leak-check, calibration, and operation of
[Solanesdfi? = [Solanesdl; X —5— X ——gg— ®)  the analytical system, addressing the specific equipment used,
where: anfS 2.1.4 All aspects of data recording and processing, in-
lanesdEy = airborne solanesol concentration cor- I P g P 9
[So ir cluding lists of computer hardware and software used.

rected to standard temperature and

pressure, ugif 13.2.2 The SOPs should provide specific, step-by-step in-

structions and should be readily available to, and understood

[Solanesol];, = airborne solanesol concentration cal- .
. by, the laboratory personnel conducting the work.
culated in 12.14, Ha/ih 13.2.3 Solanesol is typically not detected in sample blanks
P = barometric pressure of atmosphere o :

Detectable quantities would be evidence of contamination

sampled, kPa, . . :
d, during sampling or analysis.

T = temperature of atmosphere sample o 4 i )
°C 13.2.4 Periodically, wipe clean the surface of the inertial

101.3 - standard pressure, kPa, and impactor and apply a thin coat of stopcock grease. If a cyclone

298 = standard temperature, K. is used, empty the grit pot prior to each use, and ensure that the

12.2 RSP Apportionment as Estimated by Solanesol cyc]one remai_ns uprigh'; (that is, it should never tum past
' horizontal) during sampling.

12.2.1 Calculate the airborne concentration of RSP attribut- 13 5 5 |n the event that an initial sample result is above the

able to ETS in accordance with Eq 7 calibration range, prepare and analyze additional standards, or
[Solanesdl; quantitatively dilute and reanalyze the sample.
[Sol = PMI=—570303 ) 13.3 Calibration of Personal Sampling Pumps
where: 13.3.1 Calibrate sampling pumps at the beginning and at the
[Sol - PM] = amount of RSP attributable to ETS, based conclusion of each sampling period.

13.3.2 Set the pump flow controller using a bubble or mass

on solanesol measurement, ug/m flowmeter at the appropriate sampling rate (depending on the
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separating characteristics of the impactor or cyclone in use)4. Precision and Bias

with the filter assembly in place. 14.1 Based on data from triplicate sampling in 16 experi-
13.3.3 For conversion of measured flows to standard flowsyents covering four different ETS concentratiofi®), the
record the barometric pressure and ambient temperature duri'%ﬂ/erage precision was determined to be 6.1 %.
both pump calibration and sampling (see Test Methods 142 No significant bias for this test method was evident
D 3631). o o o based on an intercomparison of methdgls
13.4 Test Method Sensitivity, Precision, and Linearity 14.3 For this test method, coefficients of variation of repeat-
13.4.1 The sensitivity of this test method is demonstrated b)é\bility, a, and reproducibility, A, have been calculated in a
th_e detection limit of 0.0_42 pg/frfor solanesol determination collaborative study(21). The precision data were determined
with a 1-h sample duration. from an experiment organized and analyzed in accordance with
13.4.2 Nonlinearity in the calibration curve may occur at|go 5725-1 and 1SO 5725-2 guidelines in 1998 involving 11
concentrations near the upper useable range of the UV detect@ihoratories and 6 levels. Data from 2 laboratories contained
in use. o outliers. The outliers were not included in the calculation of the
13.5 Test Method Modificatian repeatability and reproducibility standard deviations. Precision
13.5.1 The sampling period described in this test metho@jata were determined to vary linearly with mean level over the

capacity of the filter is not exceeded. relationships are the following:

13.5.2 The flow rate of air through the filter may be

increased up to 5 L/min and beyond provided that the chosen §=axm 9
flow rate is within the range specified for the given particle sizey 4
separator (impactor or cyclone) in use. - Axm w0

13.5.3 The sample extracts resulting from the procedure
described herein are also compatible with the determination ofyhere:

UVPM and FPM (see Test Methods D 5955), which are alsos, repeatability standard deviation, pg/sample,

used as tracers of the particulate phase of ETS. Sk = reproducibility standard deviation, pg/sample,
13.6 Safety m = mean sample level, pg/sample
13.6.1 If spilling of solvent or any of the reagents occurs, @ = 0.032, and
take quick and appropriate cleanup action. (See Material Safeyp = 0.168
Data Sheets that are provided by the seller of the chemicals as
prescribed by law.) 15. Keywords
13.6.2 When preparing standards, as with handling any 15.1 environmental tobacco smoke (ETS); indoor air qual-
chemicals, avoid contact with skin and eyes. ity; respirable suspended particles (RSP); solanesol
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