1331
METHOD 26 - DETERMINATION OF HYDROGEN HALIDE AND
HALOGEN EMISSIONS FROM STATIONARY SOURCES
NON-ISOKINETIC METHOD
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 Applicability. This nethod is applicable for
determ ning em ssions of hydrogen halides (HX) [HC, HBr
and HF] and hal ogens (X;,) [, and Br,] fromstationary
sources when specified by the applicable subpart. Sources,
such as those controlled by wet scrubbers, that emt acid
particul ate matter nust be sanpl ed using Met hod 26A.

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 An integrated sanple is extracted fromthe source
and passed through a prepurged heated probe and filter into
dilute sulfuric acid and dilute sodi um hydroxi de sol utions

whi ch col |l ect the gaseous hydrogen halides and hal ogens,
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respectively. The filter collects particulate matter
including halide salts but is not routinely recovered and
anal yzed. 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
in the acidic solution and pass through to the al kaline
solution where they are hydrolyzed to forma proton (HY),
the halide ion, and the hypohal ous acid (HCO O or HBrO.
Sodiumthiosul fate is added in excess to the al kaline
solution to assure reaction with the hypohal ous acid to form
a second halide ion such that 2 halide ions are forned for
each nol ecul e of hal ogen gas. The halide ions in the
separate solutions are neasured by ion chromatography (1C)
3.0 Definitions. [Reserved]
4.0 Interferences.

4.1 Volatile materials, such as chlorine dioxide
(A G) and amoni um chl oride (NH,C ), which produce halide
i ons upon dissolution during sanpling are potenti al
interferents. Interferents for the halide neasurenents are
t he hal ogen gases whi ch di sproportionate to a hydrogen
hal i de and a hydrohal ous acid upon dissolution in water.
However, the use of acidic rather than neutral or basic

solutions for collection of the hydrogen halides greatly
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reduces the dissolution of any hal ogens passing through this
sol uti on.

4.2 The sinultaneous presence of HBr and CL, may
cause a positive bias in the HCL result with a correspondi ng
negative bias in the G, result as well as affecting the
HBr/Br, split.

4.3 High concentrations of nitrogen oxides (NQ) may
produce sufficient nitrate (NO,) to interfere with
measurenents of very low Br- |evels.

4.4 A glass wool plug should not be used to renobve
particul ate matter since a negative bias in the data could
resul t.

4.5 There is anecdotal evidence that HF nay be
out gassed fromnew tefl on conponents. |If HF is a target
anal yte, then preconditioning of new tefl on conponents, by
heati ng shoul d be consi der ed.

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.

6.1 Sanpling. The sanpling train is shown in
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Figure 26-1, and conponent parts are discussed bel ow.

6.1.1 Probe. Borosilicate glass, approximtely 3/8-
in. (9-nm 1.D. with a heating systemto prevent noisture
condensation. A Teflon-glass filter in a mat configuration
should be installed to renove particulate matter fromthe
gas stream (see Section 6.1.6).

6.1.2 Three-way Stopcock. A borosilicate-glass
t hree-way stopcock with a heating systemto prevent noisture
condensation. The heated stopcock should connect to the
outlet of the heated filter and the inlet of the first
i npi nger. The heating system shoul d be capabl e of
preventing condensation up to the inlet of the first
inpinger. Silicone grease may be used, if necessary, to
prevent | eakage.

6.1.3 Inpingers. Four 30-m mdget inpingers with
| eak-free glass connectors. Silicone grease nmay be used, if
necessary, to prevent |eakage. For sanpling at high
nmoi sture sources or for sanpling tinmes greater than one
hour, a mdget inpinger wwth a shortened stem (such that the
gas sanpl e does not bubble through the coll ected condensate)
shoul d be used in front of the first inpinger.

6.1.4 Drying Tube or Inpinger. Tube or inpinger, of
Mae West design, filled with 6- to 16-nesh indicating type
silica gel, or equivalent, to dry the gas sanple and to

protect the dry gas neter and punp. |If the silica gel has
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been used previously, dry at 175°C (350°F) for 2 hours. New
silica gel may be used as received. Alternatively, other
types of desiccants (equivalent or better) may be used.

6.1.5 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 particular
appl i cation.

6.1.6 Filter Holder and Support. The filter hol der
shall be made of Teflon or quartz. The filter support shal
be made of Teflon. Al Teflon filter holders and supports
are available from Savillex Corp., 5325 Hw 101, M nnetonka,
MN 55345.

6.1.7 Sanple Line. Leak-free, with conpatible
fittings to connect the last inpinger to the needl e val ve.

6.1.8 Rate Meter. Rotaneter, or equival ent, capable
of neasuring flowrate to within 2 percent of the selected
flowrate of 2 liters/mn (0.07 ft3 mn).

6.1.9 Purge Punp, Purge Line, Drying Tube, Needle
Val ve, and Rate Meter. Punp capable of purging the sanpling
probe at 2 liters/mn, with drying tube, filled wth silica
gel or equivalent, to protect punp, and a rate neter capable

of measuring O to 5 liters/mn (0.2 ft3 mn).
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6.1.10 Stopcock G ease, Valve, Punp, Volune Meter,
Baronet er, and Vacuum Gauge. Sane as in Method 6,

Sections 6.1.1.4, 6.1.1.7, 6.1.1.8, 6.1.1.10, 6.1.2, and
6.1. 3.

6.1.11 Tenperature Measuring Devices. Tenperature
sensors to nonitor the tenperature of the probe and to
nmonitor the tenperature of the sanpling systemfromthe
outlet of the probe to the inlet of the first inpinger.

6.1.12 1lce Water Bath. To mnim ze | oss of absorbing
sol uti on.

6.2 Sanple Recovery.

6.2.1 Wash Bottles. Polyethylene or glass, 500-m or
| arger, two.

6.2.2 Storage Bottles. 100- or 250-m, high-density
pol yet hyl ene bottles with Teflon screw cap liners to store
i npi nger sanpl es.

6.3 Sanple Preparation and Analysis. The naterials
required for volunetric dilution and chromat ographic
anal ysis of sanples are described bel ow

6.3.1 Volunetric Flasks. Cass A 100-nl size.

6.3.2 Volunetric Pipets. CCass A assortnent. To
dilute sanples to the calibration range of the ion
chr omat ogr aph.

6.3.3 lon Chromatograph (1C. Suppressed or non-

suppressed, with a conductivity detector and el ectronic
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integrator operating in the peak area node. O her
detectors, strip chart recorders, and peak hei ght
measurenents may be used.
7.0 Reagents and Standards.

NOTE: Unless otherwi se indicated, all reagents nust
conformto the specifications established by the Commttee
on Anal ytical Reagents of the American Chem cal Society (ACS
reagent grade). Wen such specifications are not avail abl e,
the best avail able grade shall be used.

7.1 Sanpling.

7.1.1 Filter. A 25-mm (1 in)(or other size) Teflon
glass mat, Pallflex TX40H 75 (Pallflex Inc., 125 Kennedy
Drive, Putnam CT 06260). This filter is in a mat
configuration to prevent fine particulate matter from
entering the sanpling train. [Its conposition is 75%

Tefl on/ 25% borosilicate glass. Oher filters my be used,
but they must be in a mat (as opposed to a | am nate)
configuration and contain at |east 75% Tefl on. For

practical rather than scientific reasons, when the stack gas
t enperat ure exceeds 210°C (410°F) and the HCl concentration
is greater than 20 ppm a quartz-fiber filter my be used
since Tefl on becones unstabl e above this tenperature.

7.1.2 Water. Deionized, distilled water that

confornms to Anerican Society of Testing and Materials (ASTM
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Specification D 1193-77 or 91, Type 3 (incorporated by
reference - see 860.17).

7.1.3 Acidic Absorbing Solution, 0.1 N Sulfuric Acid
(H,SO,). To prepare 100 mM of the absorbing solution for the
front inpinger pair, slowy add 0.28 ml of concentrated
H,SO, to about 90 ml of water while stirring, and adjust the
final volume to 100 m wusing additional water. Shake well
to mx the solution

7.1.4 Silica CGl. Indicating type, 6 to 16 nesh. |If
previously used, dry at 180 °C (350 °F) for 2 hours. New
silica gel may be used as received. Alternatively, other
types of desiccants nay be used, subject to the approval of
t he Adm nistrator.

7.1.5 Al kaline Adsorbing Solution, 0.1 N Sodi um
Hydroxi de (NaOH). To prepare 100 ml of the scrubber
solution for the third and fourth inpinger, dissolve 0.40 g
of solid NaOH in about 90 m of water, and adjust the final
solution volunme to 100 m wusing additional water. Shake
well to mx the solution

7.1.6 Sodi um Thi osul fate (Na,S,0;5 HO

7.2 Sanple Preparation and Anal ysi s.

7.2.1 Water. Sanme as in Section 7.1.2.

7.2.2 Absorbing Solution Blanks. A separate bl ank
sol ution of each absorbing reagent should be prepared for

analysis with the field sanples. Dilute 30 ml of each
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absorbing solution to approximtely the sanme final volune as
the field sanples using the blank sanple of rinse water.

7.2.3 Halide Salt Stock Standard Sol utions. Prepare
concentrated stock solutions fromreagent grade sodi um
chloride (NaCl), 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 Nall to within 0.1 ng, dissolve in water, and
dilute to 1 liter. Calculate the exact C - concentration
using Equation 26-1 in Section 12.2. 1In a simlar nmanner,
accurately weigh and solubilize 1.2 to 1.3 g of dried NaBr
and 2.2 to 2.3 g of NaF to nake 1-liter solutions. Use
Equations 26-2 and 26-3 in Section 12.2, to calculate the
Br- and F concentrations. Alternately, solutions
containing a nomnal certified concentration of 1000 ng/ |
NaCl are commercially avail abl e as conveni ent stock
solutions fromwhich standards can be nmade by appropriate
volunetric dilution. Refrigerate the stock standard
solutions and store no | onger than one nonth.

7.2.4 Chromatographic Eluent. Effective eluents for
nonsuppressed I C using a resin- or silica-based weak ion
exchange colum are a 4 nmM pot assi um hydrogen pht hal at e
solution, adjusted to pH 4.0 using a saturated sodi um borate

solution, and a 4 MM 4-hydroxy benzoate sol ution, adjusted
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to pH 8.6 using 1 N NaOH  An effective eluent for
suppressed ion chromatography is a solution containing 3 mV
sodi um bi carbonate and 2.4 nM sodi um carbonate. O her
dilute solutions buffered to a simlar pH and contai ning no
interfering ions may be used. Wen using suppressed ion
chromat ography, if the "water dip" resulting from sanple
injection interferes with the chloride peak, use a 2 nM
NaOH 2.4 nM sodi um bi car bonat e el uent.

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 yst should be trained and experienced with
the procedure to ensure reliable results.

8.1 Sanpling.

8.1.1 Preparation of Collection Train. Prepare the
sanpling train as follows: Pour 15 m of the acidic

absorbing solution into each one of the first pair of
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i npingers, and 15 m of the al kaline absorbing solution into
each one of the second pair of inpingers. Connect the
inpingers in series with the knockout inpinger first, if
used, followed by the two inpingers containing the acidic
absorbing solution and the two inpingers containing the
al kal i ne absorbing solution. Place a fresh charge of silica
gel, or equivalent, in the drying tube or inpinger at the
end of the inpinger train.

8.1.2 Adjust the probe tenperature and the
tenperature of the filter and the stopcock, i.e., the heated
area in Figure 26-1 to a tenperature sufficient to prevent
wat er condensation. This tenperature should be at | east
20°C (68°F) above the source tenperature, and greater than
120°C (248°F). The tenperature should be nonitored
t hroughout a sanpling run to ensure that the desired
tenperature is maintained. It is inportant to maintain a
tenperature around the probe and filter 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 potenti al
undereporting of these em ssion. The applicable subparts
may specify alternative higher tenperatures.)

8.1.3 Leak-Check Procedure.



1343

8.1.3.1 Sanpling Train. A |eak-check prior to the
sanpling run is optional; however, a |eak-check after the
sanpling run is mandatory. The | eak-check procedure is as
follows: Tenporarily attach a suitable [e.g., 0-40 cc/mn
(0-2.4 in)mn)] rotaneter to the outlet of the dry gas
meter and place a vacuum gauge at or near the probe inlet.
Plug the probe inlet, pull a vacuumof at |east 250 mm Hg
(10 in. Hg), and note the flow rate as indicated by the
rotaneter. A |eakage rate not in excess of 2 percent of the
average sanpling rate is acceptable. (NOTE: Carefully
rel ease the probe inlet plug before turning off the punp.)

8.1.3.2 Punp. It is suggested (not mandatory) that
the punp be | eak-checked separately, either prior to or
after the sanpling run. |If done prior to the sanpling run
t he punp | eak-check shall precede the | eak-check of the
sanpling train described i medi ately above; if done after
the sanpling run, the punp |eak-check shall follow the train
| eak-check. To | eak-check the punp, proceed as foll ows:
D sconnect the drying tube fromthe probe-inpinger assenbly.
Pl ace a vacuum gauge at the inlet to either the drying tube
or punp, pull a vacuum of 250 nmm (10 in) Hg, plug or pinch
off the outlet of the flow neter, and then turn off the
punp. The vacuum should remain stable for at |east 30 sec.

O her | eak-check procedures nay be used, subject to the
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approval of the Adm nistrator, U S. Environnental Protection
Agency.

8.1.4 Purge Procedure. |Imedi ately before sanpling,
connect the purge line to the stopcock, and turn the
stopcock to permt the purge punp to purge the probe (see
Figure 1A of Figure 26-1). Turn on the purge punp, and
adjust the purge rate to 2 liters/mn (0.07 ft3mn). Purge
for at least 5 m nutes before sanpling.

8.1.5 Sample Collection. Turn on the sanpling punp,
pull a slight vacuum of approximately 25 mmHg (1 in Hg) on
the inpinger train, and turn the stopcock to permt stack
gas to be pulled through the inpinger train (see Figure 1C
of Figure 26-1). Adjust the sanpling rate to 2 liters/mn,
as indicated by the rate neter, and maintain this rate to
within 10 percent during the entire sanpling run. Take
readi ngs of the dry gas neter volune and tenperature, rate
meter, and vacuum gauge at | east once every five mnutes
during the run. A sanpling tinme of one hour is recomended.
Shorter sanpling tinmes may introduce a significant negative
bias in the HO concentration. At the conclusion of the
sanpling run, renove the train fromthe stack, cool, and
perform a | eak-check as described in Section 8.1.3.1

8.2 Sampl e Recovery.

8.2.1 Disconnect the inpingers after sanpling.

Quantitatively transfer the contents of the acid inpingers
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and the knockout inpinger, if used, to a | eak-free storage
bottle. Add the water rinses of each of these inpingers and
connecting glassware to the storage bottle.

8.2.2 Repeat this procedure for the al kaline
i npi ngers and connecting gl assware using a separate storage
bottle. Add 25 ng of sodiumthiosulfate per the product of
ppm of hal ogen anticipated to be in the stack gas tines the
volunme (dscm) of stack gas sanpled (0.7 ng per ppmdscf).
[ NOTE: This anmount of sodiumthiosulfate includes a safety
factor of approximately 5 to assure conplete reaction with
t he hypohal ous acid to forma second - ion in the alkaline
sol ution. ]

8.2.3 Save portions of the absorbing reagents (0.1 N
H,SO, and 0.1 N NaOH) equivalent to the anbunt used in the
sanpling train (these are the absorbing sol ution bl anks
described in Section 7.2.2); dilute to the approxi mte
vol ume of the correspondi ng sanples using rinse water
directly fromthe wash bottle being used. Add the sane
amount of sodiumthiosulfate solution to the 0.1 N NaCH
absorbing solution blank. Also, save a portion of the rinse
water used to rinse the sanpling train. Place each in a
separate, prelabeled storage bottle. The sanple storage
bottl es should be seal ed, shaken to mx, and |abeled. Mark

the fluid | evel.
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8.3 Sanple Preparation for Analysis. Note the liquid
levels in the storage bottles and confirmon the anal ysis
sheet whet her or not | eakage occurred during transport. |If
a noticeabl e | eakage has occurred, either void the sanple or
use net hods, subject to the approval of the Adm nistrator,
to correct the final results. Quantitatively transfer the
sanpl e solutions to 100-m volunetric flasks, and dilute to
100 M with water.

9.0 Quality Control.

Quality Control

Section Measur e Ef f ect
11.2 Audi t sanpl e Eval uat e anal yti cal
anal ysi s t echni que, preparation of
st andar ds

10.0 Calibration and Standardization.

NOTE: Maintain a |laboratory log of all calibrations.

10.1 Volune Metering System Tenperature Sensors,
Rate Meter, and Baroneter. Same as in Method 6, Sections
10.1, 10.2, 10.3, and 10. 4.

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 HSO, or 0.1 N

NaCOH, as appropriate. Prepare at |east four calibration
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standards for each absorbing reagent containing the
appropriate 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 heights, for 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.
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
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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
Fi gure 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
determ ne the concentrations of the field sanples and
reagent blanks using the linear calibration curve. The
values fromduplicate injections should agree within 5
percent of their nmean for the analysis to be valid. |If the

val ues of duplicate injections are not within 5 percent of
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the nmean, the duplicate injections shall be repeated and al
four values used to determ ne the average response. Dilute
any sanple and the blank with equal volunes of water if the
concentration exceeds that of the highest standard.

11.2 Audit Sanpl e Anal ysis.

11.2.1 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.

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

11.2.3 The sane 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,
duplicate auditing of subsequent conpliance anal yses for the
sanme enforcenent agency wthin 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 made with both enforcenent agenci es.

11.3 Audit Sanple Results.

11.3.1 Calculate the concentrations in ng/L of audit
sanpl e and submt results follow ng the instructions

provided with the audit sanples.
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11.3.2 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
with reports of any subsequent conpliance anal yses for the
sane enforcenent authority during the 30-day period.

11.3.3 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.

11.3.4 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
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 internedi ate
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and round off only the final answer

appropriately.

12.1

B¢ =

KHBr =

S

Nonencl at ur e.

Mass concentration of applicabl e absorbing
solution blank, pg halide ion (G-, Br, F)
/m, not to exceed 1 pg/m which is 10 tinmes
t he published anal ytical detection |imt of
0.1 pg/m .

Concentration of hydrogen halide (HX) or

hal ogen (X;), dry basis, ng/dscm

102 ny/ pg.

1.028 (pg HA / pg-nole)/ (pg A -/ pg-nol e).
1.013 (png HBr/pg-nole)/ (pug Br-/pug-nole).
1.053 (png HF/ pg-nmole)/ (pg F/ ug-nole).

Mass of HC, HBr, or HF in sanple, pug.

Mass of C, or Br, in sanple, pug.

Anal ysis of sanple, pg halide ion

(d-, Br-, F)/nm.

Dry gas vol une neasured by the dry gas neter
corrected to standard conditions, dscm

Vol une of filtered and diluted sanple, nl.

12.2 Calculate the exact -, Br, and F

concentration in the halide salt stock standard sol uti ons

using the foll ow ng equations.
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pug A -/mM = g of Nad x 10% x 35.453/58. 44 Eq. 26-1
ug Br-/m = g of NaBr x 103 x 79.904/102. 90 Eq. 26-2
ug F/m = g of NaF x 10% x 18.998/41.99 Eq. 26-3

12.3 Sample Volume, Dry Basis, Corrected to Standard
Conditions. Calculate the sanple volune using Eq. 6-1 of
Met hod 6.

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

Mx = K wr,o e Vs (S5 - Bx) Eq. 26-4

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

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

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

C = K My xf Vsta Eq. 26-6
13.0 Method Performance.

13.1 Precision and Bias. The wthin-|laboratory
relative standard deviations are 6.2 and 3.2 percent at HC
concentrations of 3.9 and 15.3 ppm respectively. The
met hod does not exhibit a bias to O, when sanpling at
concentrations |ess than 50 ppm

13.2 Sanmple Stability. The collected C- sanples can
be stored for up to 4 weeks.

13.3 Detection Limt. A typical ICinstrunenta
detection limt for - is 0.2 pyg/mM . Detectionlimts for

t he ot her anal yses should be simlar. Assumng 50 mM liquid
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recovered fromboth the acidified inpingers, and the basic
i npi ngers, and 0.06 dscm of stack gas sanpled, then the
anal ytical detection limt in the stack gas woul d be about
0.1 ppmfor HCO and O, respectively.
14.0 Pollution Prevention. [Reserved]
15.0 Waste Management. [ Reserved]
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0.9449
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0.799 Chloride

Figure 26-2. Example
Chromatogram.



