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EMTIC WORKSHOP BACKGROUND PAPER FOR METHOD 26 AND 26A

DESCRIPTION OF METHOD

Met hod 26 is a proportional sanpling procedure that uses m dget (Method 6
type) inpingers whereas Method 26A uses |arge (Method 5 type) inpingers and
the sanple is collected isokinetically. Note that it is necessary to use
Met hod 26A when water droplets are present, such as after a scrubber, and
one wants to account for the halides in the water.

Both sanpling trains use a heated teflon matte filter to renove the
particulate salts prior to the inpingers. Both procedures have provisions
for using alternative filter types in sone cases. In the hal ogen and
hal i de analysis schene everything up to and including the filter is
di scarded and not part of the sanple although it may be recovered as a
Met hod 5 particul ate sanple in sone cases for Method 26A.

The first set of inpingers in both trains contain a dilute 0.1 N H,SO,
solution and the back set of inpingers contain a dilute 0.1 N NaCOH
sol uti on. In Method 26A there are options to add a cycl one when heavy
particul ate matter | oadings are expected or to keep the noisture droplets
off the filter, and an additional inpinger if a lot of nbisture condensa-
tion is antici pated.

A pre-purge of the probe and filter wwth stack gas is required in Method
26 to avoid a significant bias, because of the smaller volunes sanpl ed,
resulting from sanpling clean gas initially. For Method 26A, if the
optional cyclone is used, or if noisture condensation is observed, then it
IS necessary to conduct a post-test purge to evaporate the hal ogens,
hal i des, and the condensed noi sture before the filter so it can be captured
and recovered in the inpinger solutions. Failure to do this drying
conpletely results in significant negative bias.

The separation of the halides fromthe hal ogens is acconplished physically
in the inpingers. Hal ogens (O, and Br,) have a low solubility in an
acidified solution and hence tend to not be captured to a large extent in
the first set of inpingers containing 0.1 N sulfuric acid, whereas they are
captured effectively in the 0.1 N NaOH solution. Meanwhile, the halides
(Ha, HF, and HBr) are effectively captured in the 0.1N H,SO, and hence
renoved before they can get to the NaOH solution. Analysis is acconplished
in both sets of solutions by ion chromat ography | ooking for the halide ions
(d-, E, or Br) using standards prepared in the appropriate solution
mat ri Xx.
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DISCUSSION OF IMPLEMENTATION PROBLEMS OR ISSUES
HCI

It is inportant, but difficult to confirm that any condensed nvoisture
present during sanpling be renoved conpletely during a post purge of the
Met hod 26A train to avoid a significant negative bias. As little as one
drop noisture is sufficient to cause a significant negative bias because
of the solubility of halides in water.

From an anal ysis of data available today, it is also likely inportant that
the probe and filter tenperature be maintained at greater than 250 °F to
assure transmssion of at least HO (and likely HF) through the probe and
filter in the gas streans with noisture as little as 2% by volune to avoid
a negative bias. Additional data are being collected to confirm this
observation. However, if volatile halide salts such as ammoni um chl ori de
are present, there is an increased risk of a significant fraction of
amoni um chl oride being in the vapor state, passing through the filter, and
bei ng captured in the 0.1 N HSO, solution. Wien this happens, the amoni um
chloride disassociates in the solution, the C- is neasured, and reported
as HO.

Amoni um chl oride (NH,C) in the vapor state al so disassociates into HCG
and NH; at higher tenperatures. The exact tenperature dependency is not
clear at this point. Hence one theory exists that choice of sanpling
| ocation can becone critical if the neasurenent |ocation stack tenperature
is much hotter than the stack tenperature just prior to exiting the stack.
The theory is that sone of the HO would form NH,C before it |eaves the
stack and hence sanpling in the "wong" |ocation results in overestimting
em ssions of HO fromthe process.

If the filter and probe tenperature is nmuch greater than the stack
tenperature, this sanme logic indicates that a positive bias can be
introduced in this case too.

Conversely, if the probe and filter tenperature results in cooling of the
gas stream it is possible to introduce a negative bias too.

Use of glass fiber filters is not allowed especially at | ow concentrations
of HCl because of the potential for reaction with the filter. 1In those
cases where higher stack tenperatures preclude the use of teflon filters
because the teflon would be unstable, quartz filters are reconmmended
al t hough the exact effect of using these filters is not clear at present.

HF
Hydrogen fluoride (HF) likely reacts with the glass probe liner to form

silicon tetrafluoride (SiF, but because of SiF, vapor pressure at 250 °F
we think it wll pass through the filter and be captured in the 0.1N H2SO
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solution and correctly be reported as HF. If, however SiF4 is present in
the sanple matrix, it will likely be a positive interference by passing
through the filter and being captured in the inpinger solution. The data
we have at present is too limted to confirmthat this is quantitative;
however, we are presently collecting data that may confirmthat if there
is a HF reaction with the probe, SiF4 will still be captured and reported.
W are not collecting data at present to confirmthat the reaction actually
t akes pl ace.

Bot h net hods all ow use of teflon probe liner, filter hol der, and i npingers.
It is possible that a positive HF bias can be introduced fromthe heating
of the probe and filter. Some degassing of HF was observed fromthe heated
teflon sanple line in another study currently underway to evaluate HF
monitors. Likely this can be mnimzed by preconditioning the teflon at
the tenperature the train is anticipated to see during the test, but we
have limted data to define how effective this preconditioning nmay be.

Simultaneous Presence of HBr and CI,

If HBr and Cl, are present at the sanme tine, it appears that the HBr and
a, values will be under-reported and the corresponding HC and Br, val ues
w Il be over-reported.

Analysis

There was a recent change nade to both nmethods requiring that sodiumthio-
sulfate be added to the 0.1N NaOH solution after sanple recovery. The
purpose of this requirenent is to assure that the hypohal ous acid ion is
reacted to forma second . (or Br.) for each O, (or Br,) nolecule. 1In
earlier versions of the nethods, the assunption was nmade that one C - (or
Br-) and one HOOO (or HBrO) was forned for each d, (or Br,) present in the
sanple matrix. This assunption was not always precisely correct. The
equations were therefore changed in the |atest version of the nethods to
avoi d duplicating this correction.
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