METHOD 8 — DETERMINATION OF SULFURIC ACID MIST AND SULFUR
DIOXIDE EMISSIONS

FROM STATIONARY SOURCES

Applicability

This method is applicable to the determination wfusic acid (including sulfuric acid
mist and sulfur trioxide) and gaseous sulfur diexaénissions from stationary sources.

Principle

A stack sample is withdrawn isokinetically from @tack. The sulfuric acid mist
(including sulfur trioxide) and sulfur dioxide aseparated and both fractions are
measured separately by barium-thorin titration.

Interferences

Possible interferents are free ammonia, dimethijingrand fluorides. If free ammonia
is present, alternate procedures must be used®saral Situations Section).

Based on the above we (appropriate box checked):
Do not expect any interference.
Do expect interference. The descripaod discussion of the anticipated
interference follows.

In—Stack Detection Limits & Sample Times

The minimum detection limit of the method has beetermined to be 0.05 mg/m
(0.03E-07 Ib/ft) for H,SQ/SO; and 1.2 mg/rh(0.75E-07 Ib/fl) for SO for a standard
60-minute sample. Actual in-stack method detediioits (ISDL) are based on actual
source sampling parameters and analytical resAlttual detection limits can be
improved through increased stack gas sampled (satinp¢). For this source, the in-
stack concentration is:

Allowable(s) = lbs/hr (§0and Ibs/hr £510y)

Stack flow = dscfm

Ib/ft®> = (Ib / hr) / (dscfm x 60) = BBy, and Ibs/hr
(H2SOy)

Therefore, the sample time will be minutes.

Sample Train & Recovery Components & Supplies

A schematic of the sampling train is shown in Fgg8¢1 of the method. Specifically, the
sampling train will be constructed with componespscified under EPA Method 8,
Section 6.0, (similar to a Method 5 train), witte ttollowing exceptions and/or
highlights.



Sample Train

1) Probe liner will be constructed of Borosilicate or quartz glasd heated.

2) Filter Holder will be borosilicate glass, with a glass fritdittsupport and a
silicone rubber gasket. Other gasket materggg, (Teflon or Viton) may be
used, subject to BTS approval. The holder desifjrpvovide a positive seal
against leakage from the outside or around ther filT he filter holder will be
placed between the first and second impingers antchheated.

3) Theimpinger train will consist of four Greenburg-Smith impingers oested in
series with leak-free ground glass fittings or otlkeak-free, non-contaminating
fittings. Silicone grease may be used if necessa@he first and third impingers
must have the standard tips and the second anith feul be modified to be non-
restricted. The first impinger contains 100 ml 8&%propanol (IPA), 100 ml of
3% HO,in the second and third impingers and about 200sjjica gel in the
fourth impinger.

4) Pump - leak-free diaphragm pump, or equivalent, wignall surge tank
between the pump and rate meter.

5) Dry Gas Meter (DGM) - sufficiently accurate to measure the sanvoleme to
within 2 percent, calibrated at the selected flate rand conditions actually
encountered during sampling, and equipped withmgpézature sensor (dial
thermometer, or equivalent) capable of measuringp&zature accurately to
within 3 °C (5.4°F).

6) A nozzle pitot tube, differential pressure gaugeandmetering systemas
described in Method 5.

7 A Method 8 train may be combined with a partitellaatter train (see Special
Situations Section).

Sample Recovery

1) Wash bottles(glass or polyethylene), two 500 ml.

2) Storage bottles(polyethylene), two 1000 ml per sample run.
3) Graduated cylinders, 250 ml and 1 liter.

4) Trip balance (for moisture determination), accurate to +0.5 g.

Sampling

Pre-test leak checks and post-test leak checkdwitionducted by following the same
basic procedure in Method 5, Section 8.4.2 notiag the probe heater will be adjusted
to the minimum temperature to prevent condensatimhadjusting the temperature
upward if condensation is observed.

The sampling train will be assembled as indicateaya. Crushed ice and water will be
placed around the impingers. The initial DGM regdand barometric pressure will be
recorded. Sample isokinetically, following the gead procedures given in Method 5,
Section 8.5. For each run, the required data shoelrecorded on a data sheet such as
the one shown in Method 5, Figure 5-3. Maintaimgkng rate at or below 0.030

m*min (1.0 cfm) during the run. Periodically duritige test, observe the connecting line
between the probe and first impinger for signsarfdensation. If condensation does
occur, adjust the probe heater setting upwarddartimimum temperature required to
prevent condensation.



Post-Test Purge

At the conclusion of an acceptable post leak chexhpve the probe and purge the
remainder of the sampling train with clean amban{optionally passed through a
charcoal filter) for 15 minutes at the average dargpate during the test run.

Sample Recovery

Container No. 1

The first impinger (plus contents) will be clearsettl weighed to the nearest 0.5 g, and
the weight recorded for the moisture determinatidre contents of the first impinger
will be transferred to a 250-ml graduated cylinddre probe, first impinger, all
connecting glassware before the filter, and thetfhalf of the filter holder will be rinsed
with 80 percent IPA. The IPA rinse solution wi# bdded to the graduated cylinder. The
contents of the graduated cylinder will be dilute®25 ml with 80 percent IPA, and the
cylinder contents transferred to the storage coatailhe graduated cylinder will be
rinsed with 25 ml of 80 percent IPA, and the ritremsferred to the same storage
container. The filter will be added to the solutiarthe storage container and the
container will be mixed. The container will be sshto protect the solution against
evaporation. The container will be sealed, thellef’/équid on the container will be
marked, and the sample container will be identified

Container No. 2

The second and third impingers (plus contents) valcleaned and weighed to the
nearest 0.5 g, and the weights recorded for m@statermination. Likewise, the spent
silica gel (or silica gel plus impinger) will be Wgbed to the nearest 0.5 g, and the weight
recorded for moisture determination. The solutiivas the second and third impingers
will be transferred to a 1-liter graduated cylind&lt connecting glassware (including
back half of filter holder) between the filter asitica gel impinger will be rinsed with
water, and this rinse water will be added to treelgated cylinder. The contents of the
graduated cylinder will be diluted to 950 ml witlater, and the cylinder contents will be
transferred to a storage container. The graduaf@ter will be rinsed with 50 ml of
water, and the rinse transferred to the storagtaoter. The container will be sealed, the
level of liquid on the container will be markeddaihe sample container will be
identified.

Sample Preparation & Analysis

The level of the fluid in the container will be Bdt If significant leakage occurred,
either the run will be voided or methods will beeddo correct the results, subject to BTS
approval.

Container No. 1

The container holding the IPA solution and theefilvill be shaken. If the filter breaks
up, the fragments will be allowed to settle foea fminutes before removing a sample
aliquot. A 100-ml aliquot of this solution will h@petted into a 250-ml Erlenmeyer
flask, 2 to 4 drops of thorin indicator will be aatl] then titrated to a pink endpoint using
0.0100 N barium standard solution. The titratioil lae repeated with a second aliquot of
sample, and the titration values averaged. Rédplitaations will agree to within 1
percent or 0.2 ml, whichever is greater.



Container No. 2

The solution in the container holding the contaftthe second and third impingers will
be thoroughly mixed. A 10-ml aliquot of samplelvaié pipetted into a 250-ml
Erlenmeyer flask. 40 ml of 100 percent IPA and 2 tirops of thorin indicator will be
added, then titrated to a pink endpoint using O04Marium standard solution. The
titration will be repeated with a second aliquosafmple, and the titration values
averaged. Replicate titrations will agree to withipercent or 0.2 ml, whichever is
greater.

Blanks

Two blanks are required. The first blank will bed1@l of 80 percent IPA. 2 to 4 drops
of thorin indicator will be added, then titratediadicated above for Container No. 1.

The second blank will be prepared by combiningl 2h3% H,O,, 8 ml of water and 40
ml of 100 percent IPA. 2 to 4 drops of thorin iratmr will be added, then titrated as
indicated above for Container No. 2.

Calculations

All calculations will be performed as per Methodr&luding blank corrections. Please
note that the correct Vsoln values in Section 12 the method should be 1000 ml for
SO, and 250 ml for HSQ,. Detailed sample calculations will be includedhe final
report.

Emissions will be presented in the following units:

Audit Samples

If provided, audit samples will be analyzed comsistwith Section 11.3 of the method
and the results will be provided in the final tesggort. It is recognized that failure to
achieve method acceptance criteria for the audildoesult in the requirement to repeat
the stack test program

Proposed Deviations from this BTS Template or the Mthod

(Insert any proposed deviations here)



Special Situations Section- If either of these two situations is relevahgy will be
checked in the checkbox located prior to the praoed

(_) 1. Alternative Procedures for Method 8 when Ammonia iPresent

Sampling Procedures
SOx must be determined using Method 8, utilizirggghmpling procedures
specified in Section 16.3.1 of Method 6, which asdollows:

The probe will be maintained at 2% (527°F) and equipped with a high-
efficiency in-stack filter (glass fiber) to remoparticulate matter. The filter
material will be unreactive to SOWhatman 934AH (formerly Reeve Angel
934AH) filters treated as described in Referencen1®ection 17.0 of Method 5 is
an example of a filter that has been shown to wa¥here alkaline particulate
matter and condensed moisture are present in ghstggam, the filter will be
heated above the moisture dew point but below @2837F).”

Procedure for analysis of Container #1
Same as described above.

Procedure for analysis of Container #2

The SQ analysis of Container #2 is analyzed per Sectib@.2 of Method 8
(including replicate titrations), except add 0.5anD.1N HCI prior to adding the
indicator.

The SQ concentration determined from Container # 1 isragchwith the S@
concentration from Container #2 to determine thal t8GQ concentration.

(_) 2. Combining the Method 8 train with the Particulate Matter Sampling
Train:

EPA Method 8 allows for determination of particel@& conjunction with SQ
However, if these procedures are followed th8®, mist does not get measured
as part of the SO

To address these concerns, the following procediiresld be employed.
SAMPLE TRAIN

1. A heated glass fiber filter is added to the MetBahmpling train between
the probe and the IPA impinger. This filter is mtained at the
temperature specified by NJATM1 and is in additiorinot a replacement
for) the filter between the*land 29 impingers called for in Method 8.

2. The impingers are as described in Method 8.

3. Moisture determination must be made by weight,votime. The
impingers (plus absorbing solutions) and the wedajlthe silica gel (or
silica gel plus container) must be weighed to tharest 0.5 g and
recorded prior to testing. These items are weigtgain at the end of the
test to determine the moisture content, prior tafga recovery.



SAMPLE RECOVERY

1. The heated filter is recovered per NJATM1 (CONTARIE).

2. The probe nozzle, fitting, liner and front halffdfer holder are recovered
with acetone into a container (CONTAINER 2), peANIJ1.

3. The above components are then recovered with IRAacontainer, with
the contents of the first impinger and impingeses per Method 8
(CONTAINER 3). The remaining sample recovery coméis per Method
8 (CONTAINER 2 from Method 8 becomes CONTAINER 4).

4. The post-test 15 minute purge (after a successkl theck) is conducted
after removal of the probe AND the heated partieufdter assembly,
through the rest of the sample train.

ANALYSIS

1. The filter and acetone probe wash are analyzedduiculate per
NJATM1.

2. The acetone residue is solubilized with the IPAMEONTAINER 2).

The patrticulate filter is then added to this camtai Analysis for SQ
continues per Method 8.



