3. Appendix A of part 63 is anended by addi ng Method 311 to
read as foll ows:
Appendi x A to Part 63-Test Mt hods
Met hod 311 - Anal ysis of Hazardous Air Pol |l utant Conpounds
in Paints and Coatings by Direct Injection into a
Gas Chromat ogr aph

1. Scope and Application

1.1 Applicability. This nethod is applicable for
determ nation of nobst conpounds designated by the U S
Environnental Protection Agency as volatile hazardous air
pollutants (HAP's) (See Reference 1) that are contained in paints
and coatings. Styrene, ethyl acrylate, and nmethyl nethacrylate
can be neasured by ASTM D 4827-93 or ASTM D 4747-87
For mal dehyde can be neasured by ASTM PS 9-94 or ASTM D 1979-91
Tol uene dii socyanate can be neasured in urethane prepolyners by
ASTM D 3432-89. Method 311 applies only to those volatile HAP' s
whi ch are added to the coating when it is manufactured, not to
t hose which may formas the coating cures (reaction products or
cure volatiles). A separate or nodified test procedure nust be
used to neasure these reaction products or cure volatiles in
order to determne the total volatile HAP em ssions from a
coating. Cure volatiles are a significant conponent of the total
HAP content of sonme coatings. The term"coating" used in this
met hod shall be understood to nean paints and coati ngs.

1.2 Principle. The nethod uses the principle of gas
chr omat ogr aphi ¢ separation and quantification using a detector
that responds to concentration differences. Because there are
many potential analytical systens or sets of operating conditions
that may represent useable nethods for determ ning the
concentrations of the conpounds cited in Section 1.1 in the
applicable matrices, all systens that enploy this principle, but
differ only in details of equipnent and operation, may be used as
alternative nethods, provided that the prescribed quality
control, calibration, and nethod performance requirenents are
met. Certified product data sheets (CPDS) nay al so incl ude
information relevant to the analysis of the coating sanple
i ncluding, but not limted to, separation columm, oven
tenperature, carrier gas, injection port tenperature, extraction
sol vent, and internal standard.
2. Summary of Method

Whol e coating is added to di nethyl formam de and a suitable
internal standard conpound is added. An aliquot of the sanple
m xture is injected onto a chromat ographi ¢c col um containing a
stationary phase that separates the analytes fromeach other and
fromother volatile conpounds contained in the sanple. The
concentrations of the analytes are determ ned by conparing the
detector responses for the sanple to the responses obtai ned using
known concentrations of the anal ytes.
3. Definitions [Reserved]




4. Interferences.

4.1 Coating sanples of unknown conposition may contain the
conpound used as the internal standard. Wether or not this is
the case may be determ ned by follow ng the procedures of
Section 11 and deleting the addition of the internal standard
specified in Section 11.5.3. |If necessary, a different internal
standard may be used.

4.2 The GC colum and operating conditions devel oped for
one coating fornmulation may not ensure adequate resol ution of
target anal ytes for other coating formulations. Sonme
formul ati ons may contain nontarget analytes that coelute with
target analytes. |If there is any doubt about the identification
or resolution of any gas chromatograph (GC) peak, it may be
necessary to anal yze the sanple using a different GC col um or
di fferent GC operating conditions.

4.3 Cross-contam nation may occur whenever high-Ievel and
| ow-| evel sanples are anal yzed sequentially. The order of sanple
anal yses specified in Section 11.7 is designed to mnim ze this
pr obl em

4.4 Cross-contam nation may al so occur if the devices used
to transfer coating during the sanple preparation process or for
injecting the sanple into the GC are not adequately cl eaned
bet ween uses. All such devices should be cleaned with acetone or
ot her suitable solvent and checked for plugs or cracks before and
after each use.

5. Safety
5.1 Many sol vents used in coatings are hazardous.

Precautions should be taken to avoid unnecessary inhal ati on and
skin or eye contact. This nethod may invol ve hazardous
mat eri al s, operations, and equi pnent. This test nethod does not
purport to address all of the safety problens associated with its
use. It is the responsibility of the user of this test nethod to
establish appropriate safety and health practices and to
determ ne the applicability of regulatory Iimtations in regards
to the performance of this test nethod.

5.2 Dimethylformam de is harnful if inhaled or absorbed
t hrough the skin. The user should obtain relevant health and
safety information fromthe manufacturer. D nethylformm de
shoul d be used only with adequate ventilation. Avoid contact
with skin, eyes, and clothing. 1In case of contact, imrediately
flush skin or eyes with plenty of water for at |east 15 m nutes.
I f eyes are affected, consult a physician. Renove and wash
contam nated cl ot hi ng before reuse.

5.3 User's manuals for the gas chromat ograph and ot her
rel ated equi pment should be consulted for specific precautions to
be taken related to their use.
6. Equi pnent and Supplies
NOTE: Certified product data sheets (CPDS) may al so include
information relevant to the analysis of the coating sanple




i ncluding, but not limted to, separation columm, oven
tenperature, carrier gas, injection port tenperature, extraction
sol vent, and internal standard.

6.1 Sanple Collection.

6.1.1 Sanpling Containers. Dual-seal sanpling containers,
four to eight fluid ounce capacity, should be used to collect the
sanples. d ass sanple bottles or plastic containers with
vol atil e organic conmpound (VOC) inperneable walls nmust be used
for corrosive substances (e.g., etch prinmers and certain coating
catal ysts such as nethyl ethyl ketone (MEK) peroxide). Sanple
containers, caps, and inner seal liners nust be inert to the
conpounds in the sanple and nust be selected on a case-by-case
basi s.

6.1.1.1 Oher routine sanpling supplies needed include
wat er proof mar ki ng pens, tubing, scrappers/spatulas, clean rags,
paper towels, cooler/ice, |long handle tongs, and m xing/stirring
paddl es.

6.1.2 Personal safety equi pnent needed incl udes eye
protection, respiratory protection, a hard hat, gloves, steel toe
shoes, etc.

6.1.3 Shipping supplies needed include shipping boxes,
packi ng material, shipping | abels, strapping tape, etc.

6.1.4 Data recording forns and | abel s needed i ncl ude
coating data sheets and sanple can | abels.

NOTE: The actual requirenments will depend upon the conditions
exi sting at the source sanpl ed.

6.2 Laboratory Equi pnment and Suppli es.

6.2.1 Gas Chromatograph (GC). Any instrunent equipped with
a flanme ionization detector and capabl e of being tenperature
programmed may be used. Optionally, other types of detectors
(e.g., a mass spectroneter), and any necessary interfaces, my be
used provided that the detector systemyields an appropriate and
reproduci bl e response to the analytes in the injected sanple.
Aut osanpl er injection may be used, if avail able.

6.2.2 Recorder. |If available, an electronic data station
or integrator may be used to record the gas chromatogram and
associ ated data. |If a strip chart recorder is used, it nust neet

the followng criteriaz: A1 to 10 mllivolt (mV) linear response
with a full scale response tine of 2 seconds or |ess and a
maxi mum noi se | evel of +0.03 percent of full scale. Oher types
of recorders nmay be used as appropriate to the specific detector
installed provided that the recorder has a full scale response
time of 2 seconds or |ess and a nmaxi mum noi se | evel of +0.03
percent of full scale.

6.2.3 Colum. The colum nust be constructed of materials
that do not react with conponents of the sanple (e.g., fused
silica, stainless steel, glass). The colum should be of
appropriate physical dinensions (e.g., length, internal dianeter)



and contain sufficient suitable stationary phase to all ow
separation of the analytes. DB-5, DB-Wax, and FFAP colums are
commonly used for paint analysis; however, it is the
responsibility of each analyst to select appropriate colums and
stationary phases.

6.2.4 Tube and Tube Fittings. Supplies to connect the GC
and gas cyl i nders.

6.2.5 Pressure Regulators. Devices used to regulate the
pressure between gas cylinders and the GC

6.2.6 Flow Meter. A device used to determne the carrier
gas flowrate through the GC. Either a digital flow neter or a
soap fil mbubble neter may be used to neasure gas flow rates.

6.2.7 Septa. Seals on the GC injection port through which
liquid or gas sanples can be injected using a syringe.

6.2.8 Liquid Charging Devices. Devices used to inject
sanples into the GC such as clean and graduated 1, 5, and 10
mcroliter (ul) capacity syringes.

6.2.9 Vials. Containers that can be sealed with a septum
in which sanpl es may be prepared or stored. The reconmmended size
is 25 m capacity. Mninert® val ves have been found satisfactory
and are avail able from Pi erce Chem cal Conpany, Rockford,
I111inois.

6.2.10 Balance. Device used to determ ne the weights of
st andards and sanples. An anal ytical bal ance capabl e of
accurately weighing to 0.0001 g is required.

7. Reagents and Standards

7.1 Purity of Reagents. Reagent grade chem cals shall be
used in all tests. Unless otherw se specified, all reagents
shall conformto the specifications of the Conmttee on
Anal ytical Reagents of the American Chem cal Society, where such
specifications are available. Oher grades may be used provi ded
it is first ascertained that the reagent is of sufficient purity
to permt its use without |essening the accuracy of
determ nation

7.2 Carrier Gas. Heliumcarrier gas shall have a purity of
99. 995 percent or higher. H gh purity nitrogen may al so be used.
Q her carrier gases that are appropriate for the colum system
and analyte may al so be used. Utra-high purity grade hydrogen
gas and zero-grade air shall be used for the flanme ionization
det ect or.

7.3 Dinethylformam de (DMF). Solvent for all standards and
sanpl es. Sone other suitable solvent may be used if DVF is not
conpatible wwth the sanple or coelutes with a target anal yte.
NOTE: DVMF may coelute with ethyl benzene or p-xylene under the
conditions described in the note under Section 6.2.3.

7.4 Internal Standard Materials. The internal standard
material is used in the quantitation of the analytes for this
met hod. It shall be gas chromatography spectrophotonetric
quality or, if this grade is not available, the highest quality
avail able. Obtain the assay for the internal standard nateri al




and maintain at that purity during use. The recommended i nternal
standard material is 1-propanol; however, selection of an
appropriate internal standard material for the particul ar coating
and GC conditions used is the responsibility of each anal yst.

7.5 Reference Standard Materials. The reference standard
materials are the chemcals cited in Section 1.1 which are of
known identity and purity and which are used to assist in the
identification and quantification of the analytes of this nethod.
They shall be the highest quality available. Obtain the assays
for the reference standard materials and maintain at those
purities during use.

7.6 Stock Reference Standards. Stock reference standards
are dilutions of the reference standard nmaterials that nay be
used on a daily basis to prepare calibration standards,
cali bration check standards, and quality control check standards.
St ock reference standards may be prepared fromthe reference
standard materials or purchased as certified solutions.

7.6.1 Stock reference standards should be prepared in
di met hyl f ormam de for each anal yte expected in the coating
sanpl es to be anal yzed. The concentrations of analytes in the
stock reference standards are not specified but nust be adequate
to prepare the calibration standards required in the nethod. A
stock reference standard nay contain nore than one anal yte
provided all analytes are chemcally conpati ble and no anal ytes
coelute. The actual concentrations prepared nust be known to
within 0.1 percent (e.g., 0.1000 + 0.0001 g/g solution). The
foll ow ng procedure is suggested. Place about 35 m of
dimethyl formam de into a tared ground-gl ass stoppered 50 ni
volunetric flask. Wigh the flask to the nearest 0.1 ng. Add
12.5 g of the reference standard material and rewei gh the fl ask.
Dilute to volunme with dinethylfornmam de and rewei gh. Stopper the
flask and m x the contents by inverting the flask several tines.
Cal cul ate the concentration in granms per gram of solution from
the net gain in weights, correcting for the assayed purity of the
reference standard nmaterial.

NOTE: Al though a gl ass-stoppered volunetric flask is convenient,
any suitable glass container may be used because stock reference
standards are prepared by weight.

7.6.2 Transfer the stock reference standard solution into
one or nore Teflon-seal ed screwcap bottles. Store, with m ninma
headspace, at -10°C to 0°C and protect fromlight.

7.6.3 Prepare fresh stock reference standards every siXx
nmont hs, or sooner if analysis results fromdaily calibration
check standards indicate a problem Fresh stock reference
standards for very volatile HAP s nay have to be prepared nore
frequently.

7.7 Calibration Standards. Calibration standards are used
to determine the response of the detector to known anounts of
reference material. Calibration standards nust be prepared at a
m ni mum of three concentration |evels fromthe stock reference



standards (see Section 7.6). Prepare the calibration standards
in dinethylformam de (see Section 7.3). The |owest concentration
standard shoul d contain a concentration of anal yte equi val ent
either to a concentration of no nore than 0.01% of the analyte in
a coating or to a concentration that is |ower than the actua
concentration of the analyte in the coating, whichever
concentration is higher. The highest concentration standard
shoul d contain a concentration of analyte equivalent to slightly
nmore than the highest concentration expected for the analyte in a
coating. The remaining calibration standard should contain a
concentration of analyte roughly at the m dpoint of the range
defined by the | owest and hi ghest concentration calibration
standards. The concentration range of the standards should thus
correspond to the expected range of anal yte concentrations in the
prepared coating sanples (see Section 11.5). Each calibration
standard shoul d contain each anal yte for detection by this nethod
expected in the actual coating sanples (e.g., sonme or all of the
conpounds listed in Section 1.1 may be included). Each
cali bration standard should al so contain an appropriate anmount of
internal standard material (response for the internal standard
material is within 25 to 75 percent of full scale on the
attenuation setting for the particular reference standard
concentration level). Calibration Standards should be stored for
1 week only in sealed vials with m nimal headspace. |If the stock
reference standards were prepared as specified in Section 7.6,
the calibration standards nay be prepared by either weighing each
addition of the stock reference standard or by addi ng known
vol unes of the stock reference standard and cal cul ati ng the mass
of the standard reference material added. Alternative 1
(Section 7.7.1) specifies the procedure to be foll owed when the
stock reference standard is added by volune. Alternative 2
(Section 7.7.2) specifies the procedure to be foll owed when the
stock reference standard is added by wei ght.
NOTE: To assist with determ ning the appropriate anmunt of
internal standard to add, as required here and in other sections
of this nethod, the analyst may find it advantageous to prepare a
curve showi ng the area response versus the anount of interna
standard injected into the GC

7.7.1 Preparation Alternative 1. Determ ne the anount of
each stock reference standard and di net hyl f or mam de sol vent
needed to prepare approximately 25 m of the specific calibration
concentration |level desired. To a tared 25 m vial that can be
sealed with a crinp-on or Mninert® val ve, add the total anopunt
of dinethylformam de cal cul ated to be needed. As quickly as
practical, add the cal cul ated anbunt of each stock reference
standard using new pipets (or pipet tips) for each stock
reference standard. Reweigh the vial and seal it. Using the
known wei ghts of the standard reference materials per mM in the
stock reference standards, the volunes added, and the total
wei ght of all reagents added to the vial, calculate the weight



percent of each standard reference material in the calibration
standard prepared. Repeat this process for each calibration
standard to be prepared.

7.7.2 Preparation Alternative 2. Determ ne the anount of
each stock reference standard and di net hyl f or mam de sol vent
needed to prepare approximately 25 m of the specific calibration
concentration |level desired. To a tared 25 m vial that can be
sealed with a crinp-on or Mninert® val ve, add the total anopunt
of dinmethylformam de cal cul ated to be needed. As quickly as
practical, add the cal cul ated anobunt of a stock reference
standard using a new pipet (or pipet tip) and reweigh the vial.
Repeat this process for each stock reference standard to be
added. Seal the vial after obtaining the final weight. Using
the known wei ght percents of the standard reference materials in
the stock reference standards, the weights of the stock reference
standards added, and the total weight of all reagents added to
the vial, calculate the weight percent of each standard reference
material in the calibration standard prepared. Repeat this
process for each calibration standard to be prepared.

8. Sanple Collection, Preservation, Transport, and Storage

8.1 Copies of material safety data sheets (MSDS' s) for each
sanpl e shoul d be obtained prior to sanpling. The MSDS s contain
informati on on the ingredients, and physical and chem cal
properties data. The MSDS' s al so contain recomendations for
proper handling or required safety precautions. Certified
product data sheets (CPDS) may al so include infornmation rel evant
to the analysis of the coating sanple including, but not limted
to, separation columm, oven tenperature, carrier gas, injection
port tenperature, extraction solvent, and internal standard.

8.2 A copy of the blender's worksheet can be requested to
obtain data on the exact coating being sanpled. A blank coating
data sheet form (see Section 18) may al so be used. The
manuf acturer's formulation informati on fromthe product data
sheet shoul d al so be obtai ned.

8.3 Prior to sanple collection, thoroughly m x the coating
to ensure that a representative, honbgeneous sanple is obtained.
It is preferred that this be acconplished using a coating can
shaker or simlar device; however, when necessary, this may be
acconpl i shed usi ng nechani cal agitation or circul ati on systens.

8.3.1 Water-thinned coatings tend to incorporate or entrain
air bubbles if stirred too vigorously; mx these types of
coatings slowy and only as | ong as necessary to honobgeni ze.

8.3.2 Each conponent of nulticonponent coatings that harden
when m xed nmust be sanpl ed separately. The conponent m x ratios
must be obtained at the facility at the tine of sanpling and
submtted to the anal ytical |aboratory.

8.4 Sample Collection. Sanples nust be collected in a
manner that prevents or mnimzes |oss of volatile conponents and
t hat does not contam nate the coating reservoir. A suggested
procedure is as follows. Select a sanple collection container




whi ch has a capacity at |east 25 percent greater than the
container in which the sanple is to be transported. Make sure
both sanple containers are clean and dry. Using clean, |ong-
handl ed tongs, turn the sanple collection container upside down
and lower it into the coating reservoir. The nmouth of the sanple
col l ection container should be at approxi mately the m dpoi nt of
the reservoir (do not take the sanple fromthe top surface).

Turn the sanple collection container over and slowy bring it to
the top of the coating reservoir. Rapidly pour the collected
coating into the sanple container, filling it conpletely. It is
inportant to fill the sanple container conpletely to avoid any

| oss of volatiles due to volatilization into the headspace.
Return any unused coating to the reservoir or dispose as

appropri ate.

NOTE: |If a conpany requests a set of sanples for its own

anal ysis, a separate set of sanples, using new sanple containers,
shoul d be taken at the sane tine.

8.5 Once the sanple is collected, place the sanple
container on a firmsurface and insert the inner seal in the
container by placing the seal inside the rimof the container,
inverting a screw cap, and pressing down on the screw cap which
will evenly force the inner seal into the container for a tight
fit. Using clean towels or rags, renmove all residual coating
material fromthe outside of the sanple container after inserting
the inner seal. Screw the cap onto the container.

8.5.1 Affix a sanple |label (see Section 18) clearly
identifying the sanple, date collected, and person collecting the
sanpl e.

8.5.2 Prepare the sanple for transportation to the
| aboratory. The sanple should be maintained at the coating s
recomended storage tenperature specified on the Material Safety
Data Sheet, or, if no tenperature is specified, the sanple should
be mai ntained within the range of 5°C to 38°C.

8.9 The shipping container should adhere to U S. Depart nent
of Transportation specification DOl 12-B. Coating sanples are
consi dered hazardous materials; appropriate shipping procedures
shoul d be fol |l owed.

9. Quality Control

9.1 Laboratories using this nmethod should operate a fornal
quality control program The m ni numrequirenents of the program
shoul d consist of an initial denmonstration of |aboratory
capability and an ongoi ng anal ysis of blanks and quality control
sanpl es to eval uate and docunent quality data. The |aboratory
must maintain records to docunent the quality of the data
generated. Wen results indicate atypical nethod perfornmance, a
quality control check standard (see Section 9.4) nmust be anal yzed
to confirmthat the neasurenments were perforned in an in-contro
node of operation.

9.2 Before processing any sanples, the anal yst nust
denonstrate, through analysis of a reagent blank, that there are




no interferences fromthe anal ytical system glassware, and
reagents that would bias the sanple analysis results. Each tinme
a set of analytical sanples is processed or there is a change in
reagents, a reagent blank should be processed as a safeguard
agai nst chronic | aboratory contam nation. The bl ank sanples
shoul d be carried through all stages of the sanple preparation
and neasurenent steps.

9.3 Required instrument quality control paraneters are
found in the foll ow ng sections:

9.3.1 Baseline stability nust be denonstrated to be
<5 percent of full scale using the procedures given in
Section 10. 1.

9.3.2 The GC calibration is not valid unless the retention
time (RT) for each anal yte at each concentration is within
+0.05 mn of the retention time neasured for that analyte in the
stock standard.

9.3.3 The retention tine (RT) of any sanple anal yte nust be
within £0.05 mn of the average RT of the analyte in the
calibration standards for the analyte to be considered
tentatively identified.

9.3.4 The GC system nust be calibrated as specified in
Section 10. 2.

9.3.5 A one-point daily calibration check nust be perfornmed
as specified in Section 10. 3.

9.4 To establish the ability to generate results having
accept abl e accuracy and precision, the anal yst nust performthe
foll ow ng operations.

9.4.1 Prepare a quality control check standard (QCCS)
cont ai ni ng each anal yte expected in the coating sanples at a
concentration expected to result in a response between 25 percent
and 75 percent of the limts of the calibration curve when the
sanple is prepared as described in Section 11.5. The QCCS may be
prepared fromreference standard materials or purchased as
certified solutions. |If prepared in the |aboratory, the QCCS
must be prepared i ndependently fromthe calibration standards.

9.4.2 Analyze three aliquots of the QCCS according to the
met hod beginning in Section 11.5.3 and cal cul ate the wei ght
percent of each anal yte using Equation 1, Section 12.

9.4.3 Calculate the nean wei ght percent (X) for each
anal yte fromthe three results obtained in Section 9.4.2.

9.4.4 Calculate the percent accuracy for each anal yte using
t he known concentrations (T;) in the QCCS using Equation 3,
Section 12.

9.4.5 Calculate the percent relative standard devi ati on
(percent RSD) for each anal yte using Equation 7, Section 12,
substituting the appropriate values for the relative response
factors (RRF' ' s) in said equation.

9.4.6 If the percent accuracy (Section 9.4.4) for al
analytes is within the range 90 percent to 110 percent and the
percent RSD (Section 9.4.5) for all analytes is <20 percent,



system performance i s acceptabl e and sanpl e anal ysis may begin.
If these criteria are not net for any analyte, then system
performance is not acceptable for that analyte and the test nust
be repeated for those analytes only. Repeated failures indicate
a general problemw th the neasurenent systemthat nust be

| ocated and corrected. In this case, the entire test, beginning
at Section 9.4.1, nust be repeated after the problemis
corrected.

9.5 Geat care nust be exercised to maintain the integrity
of all standards. It is recommended that all standards be stored
at -10°Cto 0°Cin screwcap anber glass bottles with Tefl on
l'iners.

9.6 Unless otherwi se specified, all weights are to be
recorded within 0.1 ny.

10. Calibration and Standardi zation.

10.1 Columm Baseline Drift. Before each calibration and
series of determ nations and before the daily calibration check,
condition the colum using procedures devel oped by the | aboratory
or as specified by the colum supplier. Operate the GC at
initial (1.e., before sanple injection) conditions on the | owest
attenuation to be used during sanple analysis. Adjust the
recorder pen to zero on the chart and obtain a baseline for at
| east one mnute. Initiate the GC operating cycle that would be
used for sanple analysis. On the recorder chart, mark the pen
position at the end of the sinulated sanple analysis cycle.
Baseline drift is defined as the absolute difference in the pen
positions at the beginning and end of the cycle in the direction
perpendi cul ar to the chart novenent. Calculate the percent
baseline drift by dividing the baseline drift by the chart wdth
representing full-scale deflection and multiply the result by
100.

10.2 Calibration of GC. Bring all stock standards and
calibration standards to roomtenperature while establishing the
GC at the determ ned operating conditions.

10.2.1 Retention Tines (RT's) for Individual Conpounds.
NOTE: The procedures of this subsection are required only for the
initial calibration. However, it is good |aboratory practice to
foll ow these procedures for sone or all analytes before each
calibration. The procedures were witten for chromatograns
output to a strip chart recorder. Mre nodern instrunents (e.g.,
integrators and el ectronic data stations) determ ne and print out
or display retention tines automatically.

The RT for each anal yte should be determ ned before
calibration. This provides a positive identification for each
peak observed fromthe calibration standards. Inject an
appropriate volune (see NOTE in Section 11.5.2) of one of the
stock reference standards into the gas chromat ograph and record
on the chart the pen position at the tinme of the injection (see
Section 7.6.1). Dilute an aliquot of the stock reference
standard as required in dinmethylformam de to achieve a



concentration that will result in an on-scale response. Qperate
t he gas chromat ograph according to the determ ned procedures.
Sel ect the peak(s) that correspond to the anal yte(s) [and
internal standard, if used] and neasure the retention tine(s).
If a chart recorder is used, neasure the distance(s) on the chart
fromthe injection point to the peak maxi ma. These di stances,
di vided by the chart speed, are defined as the RT's of the
anal ytes in question. Repeat this process for each of the stock
reference standard sol utions.
NOTE: If gas chromatography wth mass spectroneter detection
(GC-M5) is used, a stock reference standard may contain a group
of anal ytes, provided all analytes are adequately separated
during the analysis. Mass spectral |ibrary matching can be used
to identify the anal yte associated with each peak in the gas
chromatogram The retention time for the anal yte then becones
the retention time of its peak in the chromatogram

10.2.2 Calibration. The GC nust be calibrated using a
m ni mum of three concentration | evels of each potential analyte.
(See Section 7.7 for instructions on preparation of the
calibration standards.) Beginning wwth the | owest concentration
| evel calibration standard, carry out the anal ysis procedure as
descri bed beginning in Section 11.7. Repeat the procedure for
each progressively higher concentration |evel until al
cal i bration standards have been anal yzed.

10.2.2.1 Calculate the RT's for the internal standard and
for each analyte in the calibration standards at each
concentration | evel as described in Section 10.2.1. The RT's for
the internal standard nust not vary by nore than 0.10 m nutes.
| dentify each anal yte by conparison of the RT's for peak maxi na
to the RT's determined in Section 10.2.1

10.2.2.2 Conpare the retention tinmes (RT's) for each
potential analyte in the calibration standards for each
concentration level to the retention tinmes determned in Section
10.2.1. The calibration is not valid unless all RT's for al
anal ytes neet the criteria given in Section 9. 3. 2.

10.2.2.3 Tabulate the area responses and the concentrations
for the internal standard and each analyte in the calibration
standards. Calculate the response factor for the internal
standard (RF,) and the response factor for each conpound
relative to the internal standard (RRF) for each concentration
| evel using Equations 5 and 6, Section 12.

10.2.2.4 Using the RRF's fromthe calibration, calculate
the percent relative standard deviation (percent RSD) for each
analyte in the calibration standard using Equation 7, Section 12.
The percent RSD for each individual calibration anal yte nust be
| ess than 15 percent. This criterion nust be net in order for
the calibration to be valid. |If the criterion is net, the nean
RRF' s determ ned above are to be used until the next calibration.

10.3 Daily Calibration Checks. The calibration curve
(Section 10.2.2) nust be checked and verified at | east once each



day that sanples are analyzed. This is acconplished by anal yzing
a calibration standard that is at a concentration near the
m dpoi nt of the working range and perform ng the checks in
Sections 10.3.1, 10.3.2, and 10.3.3.

10.3.1 For each analyte in the calibration standard,
calculate the percent difference in the RRF fromthe | ast

calibration using Equation 8, Section 12. |If the percent
di fference for each calibration analyte is |less than 10 percent,
the last calibration curve is assuned to be valid. |If the

percent difference for any analyte is greater than 5 percent, the
anal yst should consider this a warning limt. If the percent

di fference for any one calibration anal yte exceeds 10 percent,
corrective action nmust be taken. If no source of the problem can
be determ ned after corrective action has been taken, a new
three-point (mninmun) calibration nust be generated. This
criterion nust be net before quantitative anal ysis begins.

10.3.2 If the RFR, for the internal standard changes by
nore than 20 percent fromthe last daily calibration check, the
system nust be inspected for malfunctions and corrections nade as
appropri ate.

10.3.3 The retention tinmes for the internal standard and
all calibration check anal ytes nust be evaluated. If the
retention time for the internal standard or for any calibration
check anal yte changes by nore than 0.10 min fromthe |ast
calibration, the systemnust be inspected for nmal functions and
corrections nmade as required.

11. Procedure

11.1 Al sanples and standards nust be allowed to warmto
roomtenperature before analysis. Cbserve the given order of
ingredient addition to mnimze |oss of volatiles.

11.2 Bring the GC systemto the determ ned operating
conditions and condition the colum as described in Section 10.1
NOTE: The tenperature of the injection port may be an especially
critical paraneter. |Information about the proper tenperature may
be found on the CPDS.

11.3 Performthe daily calibration checks as described in
Section 10.3. Sanples are not to be analyzed until the criteria
in Section 10.3 are net.

11.4 Place the as-received coating sanple on a paint
shaker, or sim/lar device, and shake the sanple for a m ni num of
5 mnutes to achi eve honobgeni zati on.

11.5 NOTE: The steps in this section nust be perforned
rapidly and without interruption to avoid | oss of volatile
organics. These steps nust be perfornmed in a | aboratory hood
free fromsolvent vapors. Al weights nust be recorded to the
nearest 0.1 nyg.

11.5.1 Add 16 g of dinethylformam de to each of two tared
vials (A and B) capabl e of being septum seal ed.

11.5.2 To each vial add a weight of coating that wl|



result in the response for the major constituent being in the
upper half of the linear range of the calibration curve. NOTE:
The magni tude of the response obviously depends on the anobunt of
sanple injected into the GC as specified in Section 11.8. This
vol une nust be the same as used for preparation of the
calibration curve, otherw se shifts in conpound retention tines
may occur. If a sanple is prepared that results in a response
outside the limts of the calibration curve, new sanpl es nust be
prepared; changing the volune injected to bring the response
within the calibration curve [imts is not permtted.

11.5.3 Add a weight of internal standard to each vial (A
and B) that will result in the response for the internal standard
bei ng between 25 percent and 75 percent of the |inear range of
the calibration curve.

11.5.4 Seal the vials with crinp-on or Mninert® septum
seal s.

11.6 Shake the vials containing the prepared coating
sanples for 60 seconds. Allow the vials to stand undi sturbed for
ten mnutes. If solids have not settled out on the bottom after
10 m nutes, then centrifuge at 1,000 rpmfor 5 mnutes. The
anal yst al so has the option of injecting the sanple w thout
allowing the solids to settle.

11.7 Anal yses should be conducted in the foll ow ng order:
daily calibration check sanple, nethod blank, up to 10 injections
fromsanple vials (1.e., one injection each fromup to five pairs
of vials, which corresponds to analysis of 5 coating sanples).

11.8 Inject the prescribed volunme of supernatant fromthe
calibration check sanmple, the nethod bl ank, and the sanple vials
onto the chromatographic colum and record the chromat ograns
whi l e operating the system under the specified operating
conditions. NOTE: The anal yst has the option of injecting the
unsepar at ed sanpl e.

12. Data Analysis and Cal cul ations

12.1 Qualitative Analysis. An analyte (e.g., those cited
in Section 1.1) is considered tentatively identified if two
criteria are satisfied: (1) elution of the sanple analyte within
+0.05 mn of the average GC retention tinme of the sane analyte in
the calibration standard; and (2) either (a) confirmation of the
identity of the conmpound by spectral nmatching on a gas
chromat ograph equi pped with a mass sel ective detector or
(b) elution of the sanple analyte within £0.05 mn of the average
CC retention tinme of the sane analyte in the calibration standard
anal yzed on a dissimlar GC col um.

12.1.1 The RT of the sanple analyte nust neet the criteria
specified in Section 9. 3. 3.

12.1.2 Wen doubt exists as to the identification of a peak
or the resolution of two or nore conponents possibly conprising
one peak, additional confirmatory techniques (listed in
Section 12.1) nust be used.

12.2 Quantitative Analysis. Wen an anal yte has been




identified, the quantification of that conpound wll|l be based on
the internal standard techni que.

12.2.1 A single analysis consists of one injection from
each of two sanple vials (A and B) prepared using the sanme
coating. Calculate the concentration of each identified analyte
in the sanple as foll ows:

(A) W)
e ) (RRE) ) =a-
is X X
wher e:
HAP,, = wei ght percent of the analyte in coating.
A, = Area response of the analyte in the sanple.
W, = Weight of internal standard added to sanple, g.
A, = Area response of the internal standard in the
sanpl e.
RRF, = Mean rel ative response factor for the analyte

in the calibration standards.
W = Weight of coating added to the sanple sol ution,

g.

12.2.2 Report results for duplicate analysis (sanple
vials A and B) without correction.

12.3 Precision Data. Calculate the percent difference
bet ween the neasured concentrations of each analyte in vials A
and B as foll ows.

12.3.1 Calculate the weight percent of the analyte in each
of the two sanple vials as described in Section 12.2.1

12.3.2 Calculate the percent difference for each anal yte
as:

|Ai - Bil
(A, + B) Eq. (2)
2

%Dif, = 100 x



where A and B, are the neasured concentrations of the analyte in
vials A and B.

12.4 Calcul ate the percent accuracy for analytes in the
QCCS (See Section 9.4) as follows:

X

X

% Accuracy, = 100 x Eq. (3)

X

where X is the nean neasured value and T, is the known true
val ue of the analyte in the QCCS.

12.5 Ootain retention times (RT's) fromdata station or
integrator or, for chromatograns froma chart recorder, calculate
the RT's for analytes in the calibration standards (See
Section 10.2.2.2) as follows:

Distance from injection to peak maximum

RT =
Recorder chart speed Ea. (4)
12.6 Calculate the response factor for the internal
standard (See Section 10.2.2.3) as foll ows:
RF. = Ais Eq. (5)
® Cis &
wher e:
A, = Area response of the internal standard.
C. = Weight percent of the internal standard.

12.7 Calculate the relative response factors for anal ytes
in the calibration standards (See Section 10.2.2.3) as follows:

RRF A
= = EqQ.
* RF, C, a- (®)
wher e:

RRF, = Rel ative response factor for an individual

anal yte.
A, = Area response of the anal yte bei ng neasured.
C, = Weight percent of the anal yte bei ng nmeasur ed.

12.8 Calculate the percent relative standard devi ati on of
the rel ative response factors for analytes in the calibration
standards (See Section 10.2.2.4) as follows:



n —_—
Y(RRF, - RRF)’
i=1

B Eq. (7)
%RSD - 100 x 3 n -1
RRF,
wher e:
n = Nunber of calibration concentration |evels used for
an anal yte.
RRF, = Individual RRF for an anal yte.
RRF, = Mean of all RRF's for an anal yte.

X

12.9 Calculate the percent difference in the relative
response factors between the calibration curve and the daily
cali bration checks (See Section 10.3) as foll ows:

. | RRF, - RRF_ |
% Difference = x 100 Eqg. (8)
RRF,
wher e:
RRF, = nean relative response factor fromlast calibration.
RRF. = relative response factor fromcalibration check
st andar d.

13. Measurenent of Reaction Byproducts That are HAP. [Reserved]
14. Method Performance. [Reserved]
15. Pollution Prevention. [Reserved]
16. Waste Managenent

16.1 The coating sanples and | aboratory standards and
reagents may contain conpounds which require managenent as
hazardous waste. It is the |laboratory's responsibility to ensure
all wastes are managed in accordance with all applicable |aws and
regul ati ons.

16.2 To avoid excessive | aboratory waste, obtain only
enough sanmpl e for | aboratory anal ysis.

16.3 It is recomended that discarded waste coating solids,
used rags, used paper towels, and other nonglass or nonsharp

waste materials be placed in a plastic bag before disposal. A
separate container, designated "For Sharp OQbjects Only," is
recommended for collection of discarded gl assware and ot her
sharp-edge itens used in the |laboratory. It is recommended that

unused or excess sanples and reagents be placed in a sol vent-
resistant plastic or netal container with a lid or cover designed
for flammable liquids. This container should not be stored in
the area where analytical work is perfornmed. It is reconmmended
that a record be kept of all conpounds placed in the container



for identification of the contents upon disposal.
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18. Tables, D agrans, Flowcharts, and Validation Data

Agency: | nspector:
Sanpl e | D#: Dat e/ Ti ne:
Source 1D

Coati ng Nane/ Type:

Pl ant Wt ness:

Type Anal ysis Required:

Speci al Handl i ng:

Sanpl e Cont ai ner Label
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STOCK REFERENCE STANDARD

Nane of Reference Material:

Suppl i er Nane:

Lot Number:

Purity:

Nanme of Sol vent Material: D nethyl fornman de
Suppl i er Nane:

Lot Number:

Purity:

Dat e Prepared: Prepared By:

Not ebook/ page no. :

Preparation Information

Wei ght Enpty Fl ask:

Wei ght Pl us DVF:

Wei ght Plus Reference Materi al:

Wei ght After Made to Vol une:

Wei ght DMF (lines 2-1+3-4):

Wei ght Ref. Material (lines 3-2):

NoghkwbE

Corrected Weight of Reference
Material (line 6 times purity)

®

Fraction Reference Material in

Standard (Line 7 + Line 5):
soln
9. Total Volune of Standard Sol ution:

10. Weight Reference Material per n
of Solution (Line 7 + Line 9):

Laboratory ID No. for this Standard:

Expiration Date for this Standard:
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CALI BRATI ON OF GAS CHROVATOGRAPH

Cal i brati on Dat e: Cal i brated By:
PART 2. Anal ysis of Calibration Standards

Anayte Calib. STD ID No.
Calib. STD ID No.
Calib. STD ID No.

Name:
Conc.inSTD
Area Response
RT

Name:
Conc.inSTD
Area Response
RT

Name:
Conc.inSTD
Area Response
RT

Name:
Conc.inSTD
Area Response
RT

Name:
Conc.inSTD
Area Response
RT

Name:
Conc.inSTD
Area Response
RT

Name:
Conc.inSTD
Area Response
RT

Name:
Conc.inSTD
Area Response
RT

Internal Standard

Name:
Conc.inSTD
Area Response
RT
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DAI LY CALI BRATI ON CHECK

Dat e: Anal yst :

Cal i bration Check Standard I D No.:
Expiration Date:

Analyte Retention Time (RT) Response Factor (RF)
Last This  Difference® Last This  Difference®

*Retention time (RT) change (difference) must be less than +0.10 minutes.
Response factor (RF) change (difference) must be less than 20 percent for each analyte and for the internal standard.



SAMPLE ANALYSI S

Vial AID No.:

Vial B I D No.

Anal yzed By:

Sanpl e preparation information
(g) Vial B

(9)

Measur ed:

wt enpty vial

wt plus DVF

wt plus sanple
wt plus internal standard

Cal cul at ed:

wt DMF

wt sanpl e

wt internal standard

Anal ysis Results:

Anal yte Area response RF
Vial A Vial B

| nt ernal St andard

Dat e:

Vial A

Dupl i cat e Sanpl es

W percent in sanple

A Vial B Aver age



