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METHOD 25A—DETERMINATION OF TOTAL GAS-
gous ORGANIC CONCENTRATION UsiNg A
FLAME IONIZATION ANALYZER

1 Appncability and Principle
"1 Applicability. This mathod applles to
g measuremsent of total gaseous organic
oncentration of vapors consisting primarily
of alkanes, alkenes, and/or arenes {(aromatic
drocarbons). The concentration Is ex-
essed in terms of propane (or other appro-
priate organic calibration gas) or in terms of

carpon-

1.2 Principle. A gas sample i3 extracted

m the source through a heated sample
line, If necessary, and glass fiber filter to a
flame lonization analyzer (FIA). Resulls are
reported as volume concentration equiva-
{ents of the callbration gas or as carbon
pquivalents.

9, Definitions

21 Messurement System. The total equip-

ment required for the determination of the
concentration, The system consista of
the following major subsystems:

2.1.1 Sample Interface. That portion of
tbe system that ls used for one or more of
the following: sample acquisition, sample
trapsportation, sample conditioning, or pro-
tection of the analyzer from the effects of
the stack effluent.

2.1.2 Organic Analyzer. That portion of
the system that senses organic concentra-
tion and generates an output proporticnal to
the gas concentration.

2.2 Span Value. The upper limit of a gas
concentration measurement range that {s
specifled for affected source categories in the
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applicable part of the regulationa. The span
value 18 established In the applicable regula-
tion and ls usually 1.5 to 2.5 times the appll-
cable emission limit. If no span value is pro-
vided, use a apan value eguivalent to 1.5 to
2.5 times the expected concentration. For
convenience, the epan wvalue should cor-
respond to 100 percent of the recorder scale.

2.3 Calibration Gas. A known concentra-
tion of a gas \n an appropriate diluent gas.

2.4 Zero Drift. The difference In the meas-
urement aystem response to a zero level cali-
bration gas before and after a stated period
of operation during which no unscheduled
maintenance, repair, or adjustment took
place.

2.5 Calibration Drift. The difference in the
measurement system response to a mid-level
calibration gas before and after a stated pe-
riod of operation during which no unsched-
uled maintenance, repair or adjustment took
place.

2.6 Response Time. The time Iinterval
from a step change in pollutant concentra-
tion at the inlet to the emission measure-
ment system to the time at which 95 percent
of the corresponding final value 18 reached as
displayed on the recorder.

2.7 Calibration Error. The difference be-
tween the gas concentration indicated by the
measurement systern and the known con-
centration of the calibration gas.

3. Apparatus

A schematic of an acceptable measurement

system is shown in Figure 25A-1. The essen-

tial components of the measurement system
are described below:

OGRUANIC
ANALYZIEH
- AND

CALIBRANION
VALVE

FILTER

PARTICULAYE

HECOHDER

Figeuo 26A 1. thganic Conconirstion Measiiamuon Sysiom.
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3.1 Organic Concentration Analyzer. A
flame {onization analyzer (FIA) capable of
meeting or exceeding the specifications in
this method.

3.2 Sample Probe. Stalnless steel, or
equivalent, three-hols rake type. Sample
holes shall be 4 mm 1n diameter or smaller
and located at 16.7, 50, and 83.3 percent, of the
equlvalent stack diameter. Alternatively. a
single opening probe may be used so that a
gas sample 1s collected from the centrally lo-
cated 10 percent area of the stack cross-sec-
tion.

3.3 Sample Line. Stainless steel or
Teflon* tubing to transport the sampie gas
to the apalyzer. The sample line should be
heated, If necessary. to prevent condensation
in the line,

3.4 Calibration Valve Assembly. A three-
way valve assemnbly to direct the zero and
calibration gases to the analyzers Is rec-
ommended, Other mechods, such as quick-
connect ilnes, to route calibration gas to the
anajyzers are applicable,

3.5 Particulate Filter. An in-stack or an
out-of-stack glass fiber filter {s rec-
ommended {f exhaust gas particulate loading
is significant. An out-of-stack filter should
be heated to prevent any condensation.

3.6 Recorder. A strip-chart recorder, ana-
log ¢omputer, or digital recorder for record-
ing measurement data, The minimum data
recording requirement 18 one measurement
value per minute, Note: This method is often
applied in highly explosive areas. Caution

and care should be exercised in choice of
equipment and {nstallation.

4. Calibration and Other Gases

Gases used for callbrations, fuel, and com-
bustion alr (lf required) are contained in
compressed gas cylinders. Preparation of
calibration gases shall be done according to
the procedure in Protocol No. 1, Usted in Ci-
tation 2 of Blbliography. Additionally, the
manufacturer of the cylinder should provide
a recormmended shelf life for each calibration
gas c¢¥linder over which the concentration
does not change more than +2 percent from
the certified value. For callbration gas val-
ues not generally avallable (i.e., organics be-
tween 1 and 10 percent by volume), alter-
native methods for preparing calibration gas
mixtures, such as dilution systems, may be
used with prior approval of the Adminis-
trator.

Calibration gases usually consist of pro-
pane in air or nitrogen and are determined in
terms of vhe span value, Organic compounds
other than propane can be used following the
above guidelines and making the appropriate
corrections for response factor.

" Mention of trade names or specific prod-
ucts does not constitute endorsement by the
Environmental Protection Agency.

882

40 CFR Ch. | (7-1u94

4.1 Fuel. A 40 percent Hygy R
40 percent Hy60 percent N, g::rcent na‘u

recommended to avold an oxygenn:;:m!h\

effect that reportedly occurs y Sreiey
concentration varies Bigniﬂcana;n OXypey:
A

4.2 Zero Gas. High parity -
than 9.1 parts per million by volume .
of organic material (propane g Doy
equivalent) or less than Q.1 Dereent%
span value, whichever {g greater, 9 the

4.3 Low-level Calibration Gas. Ap gpeya
callbration gas with a concentration ]
tent Lo 25 to 35 percent of the a.ppueahel:m“:.

mean value. m
alr "‘fflm
3
T

value. .
1.4 Mid-level Callbration Gas. ap 0 s
calibration gas with a concentration g ul
lent to 45 1o 55 percent of the appliey .
value, ble "‘,_ﬂ
4.5 High-level Calibration Gas, An gpgans
calibration gas with a concentration equy dey
lent to 80 to 50 percent of the applicably ."‘i
value. _pq;
5. Measurement System Performance SPCCM'Q. ’
tigns g )
Wy
tof thy,
{

i
*

5.1 Zero Drift. Less than +3 percen
span value.

5.2 Calibratiod Drift. Less than 43
of span value.

5.3 Calibration Error. Less than
cent of the callbration gas value,
8. Pretest Preparations

6.1 Selection of Sampling Site. The locpe
tion of the sampling site is generally spacts
fied by the applicable regulation or purpos
of the test; f.e., exhaust stack, [nlet line, eto,
The sample port shall be located at least |3
meters or 2 equivaient diameters upstream
of the gas discharge to the atmosphere.

6.2 Location of Sample Probe, Install the
sample probe so that the probe is centrally
located in the stack, pipe, or duct and s
sealed tightly at the stack port connection.

6.3 Measurement System Preparation,
Prior to the emission test, assemble the
measurement system following the manuface
turer's written instructions in preparing the
sample interface and the organic analyzer.
Make the system operable.

FlA equipment can be calibrated for als
moest any range of total organics ¢concentrs-
tions. For high concentrations of organics
{>1.0 percent by volume as propane) modiffce-
tions to most commonly available analyzers
are necessary. One accepted method of equip
ment modification is to decrease the size ¢f
the sample to the analyzer through the us
of & smaller diameter sample capillary. DI
rect and continuous measurement of organis
concentration is a necessary consideraticd
when determining any modification design.

6.4 Calibration Error Test. Immediatel¥
prior to the test series, (within 2 hours of the
start of the test) Introduce zero ga3 BP
high-level calibration gas at the calibratiod
valve assembly. Adjust the analyzer outpsl
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cali’
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 gviron™

E e appropriate levels, if necessary. Cal-
F 0 the predicted response for the low-
h o8 4 mid-level gases based on a linear
3 aae line between the zerc and high-level
nses- Then introduce low-lavel and mid-
'ﬂponcmbmtmn gnses successively to the
ment system. Record the analyzer
naes for low-level and mid-level calibra-
g and determine the differencea be-

. o7
gon

3 es a1
N p:he measurement system reaponses

nmg predicted responses. These dif-
ces must be less than 5 percent of the
ctive calibration gas value. If not, the
Jrement system 1s not acceptable and
'i”‘: be replaced or repaired prior to testing.
ustments to the measurement system
be conducted after the calibration and
@ drift check (Section 7.3). If adjust-

¥ ents AT necessary before the completion of

test series. perform the drift checks prior
the required adjustments and repeat the
alitration following the adjustments. If

ptiple electronic ranges are to be used,
b sdditional range must be checked with
tevel calibration gas to verify the mul-

§ Response Time Test. Introduce zero
{nto the measurement systemn at the
:]'lbrnt.ion valve assembly. When the system
gatput has stabilized, switch quickly to the
gh-level calibration gas. Record the time
-from the concentration change to the meas-
“wrement ta;ursht;em respho;xae e%iivn.lench to 95
rcent of the step change. Repeat the test
. Emo times and average the results.
'Y, Emistion Measurement Test Procedure
%’ 71 Organic Measurement. Begin sampling
st the start of the teat period, recording
‘yme and any required process information
s appropriate. In particular, nots on the re-
‘tording chart periods of process Interruption
¢royclic operation. .
1.2 Drift Determination. Immediately fol-
lowing the completion of the test period and
bourly during the test period, reintroduce

" .the zero and mid-level calibration gases, one

it a time. to the measurement system at the
allbration valve assembly. (Make no adjuat-
menta to the measurement system until
ther both the zero and calibration drift
thecks are made.) Record the analyzer re-
fPonse. If the drift values exceed the speci-
flad limi¢s, invalidate the test reswlts pre-
tading the check and repeat the test foilow-
Ing corrections to the measurement system.
Alternatively, recalibrate the test measure-
ment system as in Section 6.4 and report the

., Fosults using both sets of calibration data

fle., data determtned prior to the test period

. ;ﬂ;)dat.a determined following the test pe-

b Organic Concentration Calculations
ufﬂtermine the average organic concentra-
Gllllibm terms of ppmv as propane or other
m ratlon gas. The average shall be deter-
Déd by the integration of the output re-
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cording over the period specified in the ap-
plicable regulation.
If resulta are required {n terms of ppmv as

carbon, adjust measured concentrations
using Equation 25A-1.

Co=K Cmous B, 25A-1
Where:

Co.=0Organlc concentration aa carbon, ppmv.

Cmeas=Organic concentration as measured,
ppmyv.

K=Carbon equ!valent correction factor.

K=2 for ethane,

K=3 for propane.

H=4 for butane.

K=Appropriate responase factor for other

organic callbration gases.
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METHOD 25B—DETERMINATION OF TOTAL Gas-
EOUS ORGANIC CONCENTRATION USING A
NONDISPERSIVE INFRARED ANALYZER

1. Applicabdility and Principle

1.1 Applicability. This method applies to
the measurement of total gaseous organic
concentration of vapors consisting primarily
of alkanes. (Other organic materials may be
measured using the general procedure in this
method, the appropriate calibration gas, and
an analyzer set to the appropriate absorption
band.) The concentration is expressed in
terms of propane (or other appropriate or-
ganic callbration gas) or in terms of carbon.

1.2 Principle. A gas sample is extracted
from the source through a heated sample
line, if necessary, and glass fiber filter to a
nondispersive infrared analyzer (NDIR). Re-
sults are reported as velume concentration
equivalents of the calibration gas or as car-
bon equivalents.
2. Definitions

The terms and definitions are the same as
for Method 25A.
3. Apparaius

The apparatus is the same as for Method
25A with the exception of the following:

3.1 Organic Concentration Analyzer. A
nondispersive Infrared analyzer designed to






