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METHOD 26A - DETERMINATION OF HYDROGEN HALIDE AND

HALOGEN EMISSIONS FROM STATIONARY SOURCES
ISOKINETIC METHOD

NOTE: This method does not include all of the
specifications (e.g. equi pnent and supplies) and procedures
(e.g. sanpling and anal ytical) essential to its perfornmance.
Sone material is incorporated by reference from ot her
methods in this part. Therefore, to obtain reliable
results, persons using this nethod should have a thorough
knowl edge of at |east the follow ng additional test nethods:
Met hod 2, Method 5, and Met hod 26.

1.0 Scope and Application.

1.1 Analytes.

Anal ytes CAS No.

Hydr ogen Chl oride (HO) 7647-01-0
Hydr ogen Brom de (HBr) 10035-10-6
Hydr ogen Fl uoride (HF) 7664-39-3
Chlorine (d,) 7882-50-5
Brom ne (Br,) 7726-95-6

1.2 This nmethod is applicable for determ ning
em ssions of hydrogen halides (HX) [HCl, HBr, and HF] and
hal ogens (X,) [O, and Br,] from stationary sources when
specified by the applicable subpart. This nethod collects
the em ssion sanple isokinetically and is therefore

particularly suited for sanpling at sources, such as those
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controll ed by wet scrubbers, emtting acid particul ate
matter (e.g., hydrogen halides dissolved in water droplets).

1.3 Data Quality Objectives. Adherence to the
requirenents of this nmethod wll enhance the quality of the
data obtained fromair pollutant sanpling methods.

2.0 Summary of Method.

2.1 Principle. Gaseous and particulate pollutants
are withdrawn isokinetically fromthe source and coll ected
in an optional cyclone, on a filter, and in absorbing
solutions. The cyclone collects any liquid droplets and is
not necessary if the source em ssions do not contain them
however, it is preferable to include the cyclone in the
sanpling train to protect the filter fromany liquid
present. The filter collects particulate matter including
halide salts but is not routinely recovered or anal yzed.

Aci di ¢ and al kal i ne absorbi ng sol utions collect the gaseous
hydr ogen hal i des and hal ogens, respectively. Follow ng
sanpling of em ssions containing liquid droplets, any

hal i des/ hal ogens dissolved in the liquid in the cycl one and
on the filter are vaporized to gas and collected in the

i npi ngers by pulling conditioned anbient air through the
sanpling train. The hydrogen halides are solubilized in the
acidic solution and formchloride (d-), bromde (Br), and

fluoride (F) ions. The hal ogens have a very low solubility



1361
in the acidic solution and pass through to the al kaline
sol ution where they are hydrolyzed to forma proton (HY),
the halide ion, and the hypohal ous acid (HCO O or HBrO.
Sodiumthiosulfate is added to the al kaline solution to
assure reaction with the hypohal ous acid to forma second
halide ion such that 2 halide ions are forned for each
nmol ecul e of hal ogen gas. The halide ions in the separate
solutions are neasured by ion chromatography (1C. |If
desired, the particulate nmatter recovered fromthe filter
and the probe is analyzed follow ng the procedures in
Met hod 5.

NOTE: If the tester intends to use this sanpling
arrangenment to sanple concurrently for particulate matter
the alternative Teflon probe liner, cyclone, and filter
hol der should not be used. The Teflon filter support nust
be used. The tester nust also neet the probe and filter
tenperature requirenents of both sanpling trains.

3.0 Definitions. [Reserved]
4.0 Interferences.

4.1 Volatile materials, such as chlorine dioxide
(A O) and ammoni um chl oride (NH,C ), which produce halide
i ons upon dissolution during sanpling are potenti al
interferents. Interferents for the halide nmeasurenents are

t he hal ogen gases whi ch di sproportionate to a hydrogen
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hal i de and an hypohal ous acid upon dissolution in water.
The use of acidic rather than neutral or basic solutions for
coll ection of the hydrogen halides greatly reduces the
di ssolution of any hal ogens passing through this solution.

4.2 The sinultaneous presence of both HBr and C , may
cause a positive bias in the HOJ result with a correspondi ng
negative bias in the O, result as well as affecting the
HBr/Br, split.

4.3 High concentrations of nitrogen oxides (NQ) may
produce sufficient nitrate (NOy) to interfere with
measurenents of very |low Br- |evels.

4.4 There is anecdotal evidence that HF nay be
out gassed from new Tefl on conponents. |If HF is a target
anal yte then preconditioning of new Teflon conponents, by
heati ng, should be consi dered.

5.0 Safety.

5.1 Disclainer. This nethod may invol ve hazardous
materials, operations, and equipnment. This test nethod may
not address all of the safety problens associated with its
use. It is the responsibility of the user to establish
appropriate safety and health practices and determ ne the
applicability of regulatory Iimtations before performng

this test nethod.
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5.2 Corrosive Reagents. The follow ng reagents are
hazardous. Personal protective equi pnent and safe
procedures are useful in preventing chem cal splashes. |If
contact occurs, imrediately flush with copi ous anmounts of
water for at least 15 mnutes. Renove clothing under shower
and decontam nate. Treat residual chem cal burns as thernal
bur ns.

5.2.1 Sodium Hydroxide (NaCH). Causes severe danage
to eyes and skin. Inhalation causes irritation to nose,
throat, and lungs. Reacts exothermcally with limted
anounts of water.

5.2.2 Sulfuric Acid (H,SO). Rapidly destructive to
body tissue. WII| cause third degree burns. Eye danage nmay
result in blindness. Inhalation may be fatal from spasm of
the larynx, usually within 30 m nutes. My cause | ung
ti ssue damage with edema. 1 ng/n? for 8 hours will cause
| ung damage or, in higher concentrations, death. Provide
ventilation to limt inhalation. Reacts violently with
nmetal s and organi cs.

6.0. Equipment and Supplies.

NOTE: Mention of trade nanmes or specific products

does not constitute endorsenent by the Environnental

Prot ection Agency.
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6.1 Sanpling. The sanpling train is shown in Figure
26A-1; the apparatus is simlar to the Method 5 train where
noted as foll ows:

6.1.1 Probe Nozzle. Borosilicate or quartz gl ass;
constructed and calibrated according to Method 5, Sections
6.1.1.1 and 10.1, and coupled to the probe liner using a
Tefl on union; a stainless steel nut is recommended for this
union. \When the stack tenperature exceeds 210°C (410°F), a
one- pi ece gl ass nozzle/liner assenbly nust be used.

6.1.2 Probe Liner. Sanme as Method 5, Section
6.1.1.2, except netal liners shall not be used. Water-
cooling of the stainless steel sheath is recomended at
t enper at ures exceedi ng 500°C (932°F). Teflon nmay be used in
[imted applications where the m ni mrum stack tenperature
exceeds
120°C (250°F) but never exceeds the tenperature where Tefl on
is estimated to beconme unstable [approximately 210°C
(410°F)].

6.1.3 Pitot Tube, Differential Pressure Gauge, Filter
Heating System Metering System Baroneter, Gas Density
Det erm nati on Equi prent. Sanme as Method 5, Sections
6.1.1.3, 6.1.1.4, 6.1.1.6, 6.1.1.9, 6.1.2, and 6.1. 3.

6.1.4 Cyclone (Optional). dass or Teflon. Use of

the cyclone is required only when the sanple gas streamis
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saturated with noisture; however, the cyclone is reconmended
to protect the filter fromany liquid droplets present.

6.1.5 Filter Holder. Borosilicate or quartz gl ass,
or Teflon filter holder, with a Teflon filter support and a
seal i ng gasket. The sealing gasket shall be constructed of
Tefl on or equivalent materials. The hol der design shal
provi de a positive seal against |eakage at any point al ong
the filter circunference. The holder shall be attached
i medi ately to the outlet of the cyclone.

6.1.6 Inpinger Train. The follow ng systemshall be
used to determi ne the stack gas noi sture content and to
coll ect the hydrogen halides and hal ogens: five or six
i npi ngers connected in series with | eak-free ground gl ass
fittings or any simlar |eak-free noncontam nating fittings.
The first inpinger shown in Figure 26A-1 (knockout or
condensate inpinger) is optional and is recommended as a
wat er knockout trap for use under high noisture conditions.
| f used, this inpinger should be constructed as descri bed
bel ow for the al kaline inpingers, but with a shortened stem
and should contain 50 m of 0.1 N H,SO,. The follow ng two
i npi ngers (acid inpingers which each contain 100 m of 0.1 N
H,SO,) shall be of the G eenburg-Smth design with the
standard tip (Method 5, Section 6.1.1.8). The next two
i npi ngers (al kaline inpingers which each contain 100 m of

0.1 N NaOH) and the last inpinger (containing silica gel)
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shall be of the nodified G eenburg-Smth design (Method 5,
Section 6.1.1.8). The condensate, acid, and al kal i ne
i npi ngers shall contain known quantities of the appropriate
absorbing reagents. The |ast inpinger shall contain a known
wei ght of silica gel or equivalent desiccant. Teflon
i npi ngers are an acceptable alternative.

6.1.7 Heating System Any heating system capabl e of
mai ntai ning a tenperature around the probe and filter hol der
greater than 120 °C (248 °F) during sanpling, or such other
tenperature as specified by an applicable subpart of the
st andards or approved by the Adm nistrator for a particul ar
appl i cation.

6.1.8 Anbient Air Conditioning Tube (Optional). Tube
tightly packed with approximately 150 g of fresh 8 to 20
mesh sodi um hydr oxi de-coated silica, or equivalent,
(Ascarite Il has been found suitable) to dry and renove acid
gases fromthe anbient air used to renpbve noisture fromthe
filter and cyclone, when the cyclone is used. The inlet and
outl et ends of the tube should be packed with at |east 1-cm
t hi ckness of glass wool or filter material suitable to
prevent escape of fines. Fit one end with flexible tubing,
etc. to allow connection to probe nozzle follow ng the test
run.

6.2 Sanple Recovery.
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6.2.1 Probe-Liner and Probe-Nozzl e Brushes, Wash
Bottles, dass Sanple Storage Containers, Petri D shes,

G aduated Cylinder and/or Bal ance, and Rubber Pol i cenan.
Same as Method 5, Sections 6.2.1, 6.2.2, 6.2.3, 6.2.4,
6.2.5, and 6.2.7.

6.2.2 Plastic Storage Containers. Screw cap
pol ypropyl ene or pol yethyl ene containers to store silica
gel. Hi gh-density polyethylene bottles with Teflon screw
cap liners to store inpinger reagents, 1-liter.

6.2.3 Funnels. dass or high-density polyethyl ene,
to aid in sanple recovery.

6.3 Sanple Preparation and Anal ysis.

6.3.1 Volunetric Flasks. Cass A, various sizes.

6.3.2 Volunetric Pipettes. Cass A assortnent. To
dilute sanples to calibration range of the ion chromatograph
(10.

6.3.3 lon Chromatograph (1C. Suppressed or
nonsuppressed, with a conductivity detector and el ectronic
integrator operating in the peak area node. O her
detectors, a strip chart recorder, and peak heights nay be
used.

7.0 Reagents and Standards.
NOTE: Unless otherwi se indicated, all reagents nust

conformto the specifications established by the Commttee
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on Anal ytical Reagents of the American Chem cal Society (ACS
reagent grade). Wien such specifications are not avail abl e,
the best avail able grade shall be used.

7.1 Sanpling.

7.1.1 Filter. Teflon mat (e.g., Pallflex TX40H 45)
filter. Wen the stack gas tenperature exceeds 210°C
(410°F) a quartz fiber filter may be used.

7.1.2 Water. Deionized, distilled water that
confornms to Anerican Society of Testing and Materials (ASTM
Specification D 1193-77 or 91, Type 3 (incorporated by
reference - see 8§ 60.17).

7.1.3 Acidic Absorbing Solution, 0.1 N Sulfuric Acid
(H,SO,). To prepare 1 L, slowy add 2.80 ml of concentrated
17.9 M H,SO, to about 900 ml of water while stirring, and
adjust the final volune to 1 L using additional water.

Shake well to m x the solution.

7.1.4 Silica CGel, Crushed Ice, and Stopcock G ease.
Sanme as Method 5, Sections 7.1.2, 7.1.4, and 7.1.5,
respectively.

7.1.5 Al kaline Absorbing Solution, 0.1 N Sodium
Hydroxi de (NaOH). To prepare 1 L, dissolve 4.00 g of solid
NaCH i n about 900 ml of water and adjust the final volunme to
1 L using additional water. Shake well to m x the sol ution.

7.1.6 Sodium Thiosul fate, (Na,5,0,3-5 HO.

7.2 Sanple Preparation and Anal ysis.
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7.2.1 Water. Sanme as in Section 7.1.2.

7.2.2 Absorbing Solution Bl anks. A separate bl ank
sol ution of each absorbing reagent should be prepared for
analysis with the field sanples. Dilute 200 m of each
absorbing solution (250 m of the acidic absorbing solution,
if a condensate inpinger is used) to the sane final volunme
as the field sanples using the blank sanple of rinse water.
If a particulate determ nation is conducted, collect a blank
sanpl e of acet one.

7.2.3 Halide Salt Stock Standard Sol utions. Prepare
concentrated stock solutions fromreagent grade sodi um
chloride (NaC), sodium brom de (NaBr), and sodium fl uoride
(NaF). Each nust be dried at 110°C (230°F) for two or nore
hours and then cooled to roomtenperature in a desiccator
i mredi ately before weighing. Accurately weigh 1.6 to 1.7 g
of the dried NaCl to within 0.1 ng, dissolve in water, and
dilute to 1 liter. Calculate the exact C - concentration
using Equation 26A-1 in Section 12.2. In a simlar manner,
accurately weigh and solubilize 1.2 to 1.3 g of dried NaBr
and 2.2 to 2.3 g of NaF to nmake 1-liter solutions. Use
Equations 26A-2 and 26A-3 in Section 12.2, to calculate the
Br- and F concentrations. Alternately, solutions
containing a nomnal certified concentration of 1000 ng/L
NaCl are commercially avail abl e as conveni ent stock

solutions fromwhich standards can be nmade by appropriate
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volunetric dilution. Refrigerate the stock standard
solutions and store no | onger than one nonth.

7.2.4 Chromat ographic Eluent. Sanme as Method 26,
Section 7.2.4.

7.2.5 Water. Sanme as Section 7.1.1.

7.2.6 Acetone. Sane as Method 5, Section 7.2.

7.3 Quality Assurance Audit Sanples. Wen making
conpliance determ nations, and upon availability, audit
sanpl es may be obtained fromthe appropriate EPA regional
Ofice or fromthe responsi ble enforcenent authority.

NOTE: The responsi ble enforcenent authority should be
notified at |east 30 days prior to the test date to all ow
sufficient time for sanple delivery.

8.0 Sample Collection, Preservation, Storage, and
Transport.

NOTE: Because of the conplexity of this nethod,
testers and anal ysts should be trained and experienced with
the procedures to ensure reliable results.

8.1 Sanpling.

8.1.1 Pretest Preparation. Follow the general
procedure given in Method 5, Section 8.1, except the filter
need only be desiccated and weighed if a particul ate

determnation will be conduct ed.
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8.1.2 Prelimnary Determ nations. Sane as Method 5,
Section 8. 2.

8.1.3 Preparation of Sanpling Train. Follow the
general procedure given in Method 5, Section 8.1.3, except
for the follow ng variations: Add 50 ml of 0.1 N H,SO, to
t he condensate inpinger, if used. Place 100 M of 0.1 N
H,SO, in each of the next two inpingers. Place 100 m of
0.1 N NaOH in each of the followng two inpingers. Finally,
transfer approximately 200-300 g of prewei ghed silica gel
fromits container to the last inpinger. Set up the train
as in Figure 26A-1. \Wen used, the optional cyclone is
i nserted between the probe liner and filter hol der and
| ocated in the heated filter box.

8.1.4 Leak-Check Procedures. Follow the |eak-check
procedures given in Method 5, Sections 8.4.2 (Pretest Leak-
Check), 8.4.3 (Leak-Checks During the Sanple Run), and 8.4.4
(Post - Test Leak- Check) .

8.1.5 Sampling Train Operation. Follow the general
procedure given in Method 5, Section 8. 5. It is inportant
to maintain a tenperature around the probe, filter (and
cyclone, if used) of greater than 120°C (248 °F) since it is
extrenely difficult to purge acid gases off these
conponents. (These conponents are not quantitatively
recovered and hence any collection of acid gases on these

conponents would result in potential undereporting these
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em ssions. The applicable subparts may specify alternative
hi gher tenperatures.) For each run, record the data
required on a data sheet such as the one shown in Method 5,
Figure 5-3. |If the condensate inpinger becones too full, it
may be enptied, recharged with 50 mMl of 0.1 N H,SO,, and
replaced during the sanple run. The condensate enptied nust
be saved and included in the neasurenent of the volunme of
noi sture collected and included in the sanple for analysis.
The additional 50 m of absorbing reagent nust al so be
considered in calculating the noisture. Before the sanpling
train integrity is conprom sed by renoving the inpinger,
conduct a | eak-check as described in Method 5, Section
8.4.2.

8.1.6 Post-Test Misture Renmoval (Optional). Wen
the optional cyclone is included in the sanpling train or
when liquid is visible on the filter at the end of a sanple
run even in the absence of a cyclone, performthe follow ng
procedure. Upon conpletion of the test run, connect the
anbient air conditioning tube at the probe inlet and operate
the train with the filter heating systemat |east 120°C
(248 °F) at alowflowrate (e.g., D) H=1in. HO to
vaporize any |liquid and hydrogen halides in the cycl one or
on the filter and pull themthrough the train into the
i npingers. After 30 mnutes, turn off the flow, renove the

condi tioning tube, and exam ne the cyclone and filter for



1373

any visible liquid. |If liquidis visible, repeat this step
for 15 mnutes and observe again. Keep repeating until the
cyclone is dry.

NOTE: It is critical that this is repeated until the
cyclone is conpletely dry.

8.2 Sanple Recovery. Allow the probe to cool. Wen
t he probe can be handl ed safely, w pe off all the external
surfaces of the tip of the probe nozzle and place a cap
| oosely over the tip to prevent gaining or |osing
particulate matter. Do not cap the probe tip tightly while
the sanpling train is cooling down because this will create
a vacuumin the filter holder, drawing water fromthe
i npingers into the holder. Before noving the sanpling train
to the cleanup site, renove the probe fromthe sanple train
w pe off any silicone grease, and cap the open outlet of the
i npi nger train, being careful not to | ose any condensate
that m ght be present. Wpe off any silicone grease and cap
the filter or cyclone inlet. Renove the unbilical cord from
the last inpinger and cap the inpinger. |If a flexible Iine
is used between the first inpinger and the filter holder,
di sconnect it at the filter holder and |l et any condensed
water drain into the first inpinger. Wpe off any silicone
grease and cap the filter holder outlet and the inpinger

inlet. Gound glass stoppers, plastic caps, serum caps,
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Teflon tape, Parafilm or alumnumfoil may be used to cl ose
t hese openings. Transfer the probe and filter/inpinger
assenbly to the cleanup area. This area should be clean and
protected fromthe weather to mnimze sanple contam nation
or loss. Inspect the train prior to and during disassenbly
and note any abnormal conditions. Treat sanples as foll ows:

8.2.1 Container No. 1 (Optional; Filter Catch for
Particulate Determ nation). Sanme as Method 5, Section
8.7.6.1, Container No. 1.

8.2.2 Container No. 2 (Optional; Front-Half Rinse for
Particulate Determ nation). Sanme as Method 5, Section
8.7.6.2, Container No. 2.

8.2.3 Container No. 3 (Knockout and Acid | npinger
Catch for Mdisture and Hydrogen Halide Determ nation).

Di sconnect the inpingers. Measure the liquid in the acid
and knockout inpingers to +1 ml by using a graduated
cylinder or by weighing it to +0.5 g by using a bal ance.
Record the volunme or weight of liquid present. This
information is required to cal culate the noi sture content of
the effluent gas. Quantitatively transfer this liquid to a
| eak-free sanple storage container. Rinse these inpingers
and connecting gl assware including the back portion of the
filter holder (and flexible tubing, if used) with water and
add these rinses to the storage container. Seal the

contai ner, shake to mx, and label. The fluid | evel should
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be marked so that if any sanple is lost during transport, a
correction proportional to the | ost volume can be applied.
Retain rinse water and aci di c absorbi ng solution blanks to
be anal yzed with the sanpl es.

8.2.4 Container No. 4 (Al kaline Inpinger Catch for
Hal ogen and Moi sture Determ nation). Measure and record the
liquid in the alkaline inpingers as described in
Section 8.2.3. Quantitatively transfer this liquid to a
| eak-free sanple storage container. R nse these two
i npi ngers and connecting glassware with water and add these
rinses to the container. Add 25 ng of sodiumthiosulfate
per ppm hal ogen anticipated to be in the stack gas
multiplied by the volune (dscm of stack gas sanpled (0.7
nmg/ ppm dscf). Seal the container, shake to m x, and | abel;
mark the fluid level. Retain alkaline absorbing solution
bl ank to be anal yzed with the sanpl es.

NOTE: 25 ng per sodiumthiosul fate per ppm hal ogen
anticipated to be in the stack includes a safety factor of
approximately 5 to assure conplete reaction with the
hypohal ous acid to forma second C - ion in the al kaline
sol uti on.

8.2.5 Container No. 5 (Silica Gel for Misture
Determ nation). Sane as Method 5, Section 8.7.6. 3,

Container No. 3.
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8.2.6 Container Nos. 6 through 9 (Reagent Bl anks).
Save portions of the absorbing reagents (0.1 N H,SO, and 0.1
N NaOH) equivalent to the anmount used in the sanpling train;
dilute to the approxi mte volunme of the correspondi ng
sanples using rinse water directly fromthe wash bottle
being used. Add the sane ratio of sodiumthiosulfate
solution used in container No. 4 to the 0.1 N NaCH absor bi ng
reagent blank. Also, save a portion of the rinse water
al one and a portion of the acetone equivalent to the anount
used to rinse the front half of the sanpling train. Place
each in a separate, prel abel ed sanpl e contai ner.

8.2.7 Prior to shipment, recheck all sanple
containers to ensure that the caps are well-secured. Seal
the lids of all containers around the circunference with
Teflon tape. Ship all liquid sanples upright and al
particulate filters with the particul ate catch facing

upwar d.
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9.0 Quality Control.

9.1 Mscellaneous Quality Control Measures.

Quality Control

Section Measur e Ef f ect
8.1.4, Sanpl i ng equi pnent Ensure accurate
10.1 | eak- check and measur enent of stack gas
cal i bration flowrate, sanple vol une
11.5 Audi t sanpl e Eval uate anal yst's
anal ysi s t echni que and st andards

preparation

9.1 Volune Metering System Checks. Sane as Met hod 5,
Section 9. 2.

10.0 Calibration and Standardization.

NOTE: Maintain a |aboratory log of all calibrations.

10.1 Probe Nozzle, Pitot Tube Assenbly, Dry Gas
Metering System Probe Heater, Tenperature Sensors, Leak-
Check of Metering System and Baroneter. Sanme as Method 5,
Sections 10.1, 10.2, 10.3, 10.4, 10.5, 8.4.1, and 10. 6,
respectively.

10.2 1on Chromatograph.

10.2.1 To prepare the calibration standards, dilute
given amounts (1.0 m or greater) of the stock standard
solutions to convenient volunes, using 0.1 N H,SO, or
0.1 N NaOH, as appropriate. Prepare at |east four

calibration standards for each absorbi ng reagent containing
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the three stock solutions such that they are within the
Iinear range of the field sanples.

10.2.2 Using one of the standards in each series,
ensure adequat e baseline separation for the peaks of
i nterest.

10.2.3 Inject the appropriate series of calibration
standards, starting with the | owest concentration standard
first both before and after injection of the quality control
check sanple, reagent blanks, and field sanples. This
al l ows conmpensation for any instrunent drift occurring
during sanmple analysis. The values fromduplicate
injections of these calibration sanples should agree within
5 percent of their nean for the analysis to be valid.

10.2.4 Determ ne the peak areas, or height, of the
st andards and pl ot individual values versus halide ion
concentrations in pg/m.

10.2.5 Draw a snmooth curve through the points. Use
linear regression to calculate a fornula describing the
resulting |inear curve.

11.0 Analytical Procedures.

NOTE: the liquid levels in the sanple containers and
confirmon the analysis sheet whether or not | eakage
occurred during transport. |If a noticeable | eakage has

occurred, either void the sanple or use nethods, subject to
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the approval of the Adm nistrator, to correct the final
results.

11.1 Sanpl e Anal ysis.

11.1.1 The IC conditions wll depend upon anal yti cal
colum type and whet her suppressed or non-suppressed ICis
used. An exanple chromatogram from a non-suppressed system
using a 150-mm Ham | ton PRP- X100 anion colum, a 2 m/mn
flowrate of a 4 nM 4-hydroxy benzoate solution adjusted to
a pHof 86 using 1 N NaCH, a 50 pl sanple | oop, and a
conductivity detector set on 1.0 uS full scale is shown in
Figure 26-2.

11.1.2 Before sanple analysis, establish a stable
baseline. Next, inject a sanple of water, and determne if
any Cl-, Br, or F appears in the chromatogram [|f any of
these ions are present, repeat the |load/injection procedure
until they are no |longer present. Analysis of the acid and
al kal i ne absorbi ng sol ution sanples requires separate
standard cali bration curves; prepare each according to
Section 10.2. Ensure adequate baseline separation of the
anal yses.

11.1.3 Between injections of the appropriate series
of calibration standards, inject in duplicate the reagent
bl anks, quality control sanple, and the field sanples.
Measure the areas or heights of the -, Br-, and F peaks.

Use the nmean response of the duplicate injections to
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determ ne the concentrations of the field sanples and
reagent bl anks using the linear calibration curve. The
values fromduplicate injections should agree within 5
percent of their mean for the analysis to be valid. |If the
val ues of duplicate injections are not wwthin 5 percent of
the mean, the duplicator injections shall be repeated and
all four values used to determ ne the average response.
Dilute any sanple and the blank with equal volunmes of water
if the concentration exceeds that of the highest standard.

11.2 Container Nos. 1 and 2 and Acetone Bl ank
(Optional; Particulate Determnation). Sanme as Method 5,
Sections 11.2.1 and 11.2.2, respectively.

11.3 Container No. 5. Same as Method 5, Section
11.2.3 for silica gel

11.4 Audit Sanple Anal ysis.

11.4.1 Wen the nmethod is used to anal yze sanples to
denonstrate conpliance with a source em ssion regulation, a
set of two EPA audit sanples nust be anal yzed, subject to
avai lability.

11.4.2 Concurrently analyze the audit sanples and the
conpliance sanples in the sane nmanner to eval uate the
techni que of the anal yst and the standards preparation.

11. 4.3 The sanme anal yst, analytical reagents, and
anal ytical systemshall be used for the conpliance sanpl es

and the EPA audit sanples. |If this condition is net,
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duplicate auditing of subsequent conpliance anal yses for the
sane enforcenent agency within a 30-day period is waived.
An audit sanple set may not be used to validate different
sets of conpliance sanples under the jurisdiction of
separate enforcenent agencies, unless prior arrangenents
have been nmade with both enforcenent agencies.

11.5 Audit Sanple Results.

11.5.1 Calculate the concentrations in ng/L of audit
sanpl e and submt results follow ng the instructions
provided with the audit sanples.

11.5.2 Report the results of the audit sanples and
t he conpliance determ nation sanples along with their
identification nunbers, and the analyst's nanme to the
responsi bl e enforcenent authority. Include this information
wth reports of any subsequent conpliance anal yses for the
sanme enforcenent authority during the 30-day period.

11.5.3 The concentrations of the audit sanples
obt ai ned by the analyst shall agree within 10 percent of the
actual concentrations. |If the 10 percent specification is
not net, reanalyze the conpliance and audit sanples, and
include initial and reanalysis values in the test report.

11.5.4 Failure to neet the 10 percent specification
may require retests until the audit problens are resol ved.
However, if the audit results do not affect the conpliance

or nonconpliance status of the affected facility, the
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Adm ni strator may wai ve the reanal ysis requirenent, further
audits, or retests and accept the results of the conpliance
test. Wiile steps are being taken to resolve audit analysis
probl ens, the Adm nistrator may al so choose to use the data
to determ ne the conpliance or nonconpliance status of the
affected facility.
12.0. Data Analysis and Calculations.

NOTE: Retain at |east one extra decinmal figure beyond
those contained in the available data in internediate
cal cul ations, and round off only the final answer
appropriately.

12.1 Nonmenclature. Sanme as Method 5, Section 12.1

I n addition:

By, = Mass concentration of applicable absorbing
solution blank, pg halide ion (G-, Br, F)/nm,
not to exceed 1 pg/m which is 10 tinmes the
publ i shed anal ytical detection |imt of 0.1
pg/m. (It is also approximately 5 percent of
the mass concentration anticipated to result
froma one hour sanple at 10 ppmv HO .)

C = Concentration of hydrogen halide (HX) or hal ogen

(X)), dry basis, ng/dscm

A
I

102 ny/ pg.

£

1.028 (pg HA / pg-nole)/ (pg A -/ pg-nol e).
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Kg = 1.013 (pg HBr/ ug-nole)/ (pg Br-/ ug-nol e).

Keg = 1.053 (pg HF/ pg-nole)/ (ng F/ug-nole).

my = Mass of HO, HBr, or HF in sanple, ug.

m., = Mss of C, or Br, in sanple, ug.

Sy = Analysis of sanple, ug halide ion (Cl-, Br-,
F)y/m.

Ve = Volune of filtered and diluted sanple, nl.

12.2 Calculate the exact d-, Br, and F
concentration in the halide salt stock standard sol utions
using the foll owm ng equati ons.
pug A -/mM = g of Nad x 10% x 35.453/58. 44 Eq. 26A-1
Mg Br-/m = g of NaBr x 10° x 79.904/102. 90 Eq. 26A-2
ug F/m = g of NaF x 10% x 18.998/41.99 Eq. 26A-3
12.3 Average Dry Gas Meter Tenperature and Average
Oifice Pressure Drop. See data sheet (Figure 5-3 of
Met hod 5).
12.4 Dry Gas Volune. Calculate Vysq and adjust for
| eakage, if necessary, using the equation in Section 12.3 of
Met hod 5.
12.5 Vol unme of Water Vapor and Moisture Content.
Cal cul ate the volunme of water vapor Vy.q and noisture
content B, fromthe data obtained in this nethod
(Figure 5-3 of Method 5); use Equations 5-2 and 5-3 of

Met hod 5.
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12.6 |Isokinetic Variation and Acceptable Results.
Use Method 5, Section 12.11

12.7 Acetone Bl ank Concentration, Acetone Wash Bl ank
Resi due Wi ght, Particul ate Weight, and Particul ate
Concentration. For particul ate determ nation.

12.8 Total pg HA, HBr, or HF Per Sanple.

Mx = K wr, e Vs (Se - Bx) Eq. 26A-4

12.9 Total pg A, or Br, Per Sanpl e.

Me = Vs (Sx - Bx) Eq. 26A-5

12.10 Concentration of Hydrogen Halide or Hal ogen in
Fl ue Gas.

C = K My x/ Vista) Eq. 26A-6

12.11 Stack Gas Velocity and Volunetric Fl ow Rate.

Cal cul ate the average stack gas velocity and volunetric fl ow
rate, if needed, using data obtained in this nethod and the
equations in Sections 12.3 and 12.4 of Method 2.

3.0 Method Performance.

13.1 Precision and Bias. The nethod has a possible
nmeasur abl e negati ve bias bel ow 20 ppm HO perhaps due to
reaction with small ampunts of noisture in the probe and
filter. Simlar bias for the other hydrogen halides is
possi bl e.

13.2 Sanple Stability. The collected C- sanples can

be stored for up to 4 weeks for analysis for HJO and d ..
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13.3 Detection Limt. A typical analytical detection
[imt for HO is 0.2 pyg/m. Detection limts for the other
anal yses should be simlar. Assumng 300 mM of liquid
recovered for the acidified inpingers and a simlar anounts
recovered fromthe basic inpingers, and 1 dscm of stack gas
sanpl ed, the analytical detection limts in the stack gas

woul d be about 0.04 ppmfor HO and O 2, respectively.
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14.0 Pollution Prevention. [Reserved]
15.0 Waste Management. [ Reserved]
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Figure 26A-1. Sampling Train



