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PROCESS DESCRIPTION

The facility that was tested is an Asphait Drum Mixers, Inc. (ADM) asphalt
plant, owned and operated by Lash Excavating and Paving. The facility is located
on South First Street in Martins Ferry, Ohio. This unit is an ADM Model 6026 and
is designed to produce 100 TPH of hot asphalt mix at 5% product moisture. A
typical mixture of 40% sand, 60% gravel, and AC-20 asphalt bitum is heated in a

rotary kiln by combustion of #2 fuel oil.

Process emissions consist of combustion by-products, mainly CO5 and
H50, water vapor from the dried sand and gravel, and fine particulate matter
which has become entrained in the hot gas stream. A 40 HP blower provides
combustion air at the burner end of the rotating kiin. A 60 HP induced draft fan is
used to remove the water vapor and combustion gases from the kiln and force
them through a venturi scrubber and mist eliminator. The scrubber consists of a
series of nozzles ahead of the venturi plate which consumes 75 gallons per minute
of water at a delivery pressure of 40 psi. The water exits the system through the
bottom of the mist eliminator and is discharged to a setting basin with the clarified
water recycled back to the scrubber. The scrubbed gas stream is then fed into a
rectangular exhaust duct and from there into a 48-inch by 36-inch rectanguiar
stack. The fan is designed to move 16,000 ACFM of gas through the scrubber
and stack.

The facility is designed to produce 100 TPH, and was tested as close to
this tonnage throughput as possible based on limitations imposed by the storage
bin and throughput in the product conveyors. During the three emission tests the

average product output was 84.4 TPH.



REGULATIONS

The emissions from the Lash Excavating and Paving asphaft drum mix
plant are required to meet the standards specified in 40 CFR, Part 60.90 - 60.92,
Subpart |, Standards of Performance for Hot Mix Asphalt Facilities.
This standard states that particulate emissions shall not exceed 0.04 grains per
DSCF as determined by Method 5 for the concentration of particulate matter and

associated moisture content.
PARTICULATE AND SO, SAMPLING PROCEDURE

PARTICULATE SAMPLING

Principle - Particulates were sampled isokinetically according to Federal
Test Methods 1, 2, 3, 4, and 5 as given in the Federal Register, Volume 36,
Number 247, of December 23, 1971, and as amended in the Federal Register,
:Volume 40, Number 60, of July 1, 1984. The weight of the particulate was
determined gravimetrically after the removal of uncombined water. The molecular
weight of the stack gas was determined by FYRITE analysis and the percent
moisture by the condensation method. Particulate grain loading was then be

calculated using filter and probe catch weights.

Procedure - After allowing 30-minutes for stabilization of the plant after
startup, the stack was sampled for 3.0 minutes at each of 25 traverse points, 5
points taken from each traverse as shown in Figure 1. Figure 2 is the stack
schematic showing the location of the sampling ports. This resulted in a sampling

time of 75 minutes per test, plus the time required to change traverses.

Sampling Media - The major portion of the particulate was collected on a
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FIGURE 2. Stack Schematic

side View
247
T .0 ot o O ©
:_9 stack
®
l <« 42" —>
—
Inlet J
Duct i
o I N
T |
Top View
é—-—-——-—“'—'—‘AB I{________)
s T
¥
Inlet \7.78" ,
Duct l Stack D
—
1
\2e




four inch desiccated and pre-weighed glass fiber filter contained in a glass fitter
holder, with a sintered glass frit, and enclosed in a heated compartment to prevent
moisture condensation from plugging the filter during sampling. Some particulate
was also deposited in the stainless steel lining of the probe and on other exposed
glass surfaces prior to the filter. These were cleaned after each test by rinsing

with acetone and brushing.

in order to simplify sampling procedures and to allow for simultaneous
particulate and SO, determination, the Los Angeles Air Pollution Control
. procedure, as utilized by the Pennsylvania Department of Environmental
Resources, was used in place of separately sampling particulate by Method 5 and
then sampling SO, by Method 6 or Method 8. A copy of the LAAPC procedure,
as provided by the Pennsylvania DER, is included as Appendix Vil

The impinger train, shown in Figure 3 for concurrent moisture collection
and sulfur oxide determination, consisted of four impingers connected in series
with glass ball joint fittings. The first, third, and fourth were of the straight bubbler
type (modified Greenburg-Smith) and the second is of the standard Greenburg-
Smith type. For combined particulate and sulfur oxide sampling, the first two
impingers contained 100-mi of a 5% sodium hydroxide solution each, the third is
empty, and the fourth contained between 200 and 300 grams of pre-weighed
silica gel. After the test, the volume of the condensate was measured and the
percent moisture of the gas stream calculated. The impinger solutions were then
transferred to sample containers for shipment to the laboratory and analysis for

sulfur oxide concentrations.

The dry molecular weight of the stack gas was determined by FYRITE
analysis for CO, and O, (CO and N, by difference) on a series of grab samples

during each run.
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Sample Analysis - Each sample filter and any loose particulate matter
from the filter container was heated at 103°C for two hours, cooled in a
desiccator, and then weighed to the nearest 0.1 mg on an analytical balance. The
fiters were then desiccated for another 24-hours and reweighed. This was
repeated until successive weighings agreed within 0.5 mg or until a weight
increase was noted. Control filters (extra pre-weighed filters taken through the
same handling, desiccation, and weighing as the sample fitters) were used to
determine an average net change in weight, which was then applied as a blank to

the sample filter weights.

The acetone washings from the probe and glassware forward of the filter
were transferred to a previously desiccated and tared beaker, and evaporated to
near dryness in a hood at room temperature and pressure. The nearly dry
weighings were then placed in a laboratory drying oven at 103 - 105° C for two
hours to drive off any residual water, then cooled in a desiccator and weighed.
The oven drying, desiccator cooling cycle, and weighing, was repeated until
successive weights agreed within 0.5 mg or until a weight increase was noted.
Acetone blanks from the same lot of acetone used for the probe washings were
carried through the above evaporation and drying procedure along with the
samples and the average net weight change found in the blanks was applied as a

correction to the particulate weight obtained for the samples.

SULFUR DIOXIDE SAMPLING

Pennsylvania DER SO, Procedure - For the simuitaneous
determination of sulfur oxides, only the impinger solutions of the sampling trains
were used. These were analyzed according to the gravimetric procedure utilized

by the Pennsylvania DER. This procedure is presented in Appendix VII. This



method consists of oxidizing the SO, absorbed in the 5% sodium hydroxide
solution to sulfate with bromine water, precipitating the sulfate as barium sulfate,
and then weighing the resuttant solid. An unused 100 ml 5% sodium hydroxide
solution and a deionized water sample was taken through the same procedure for
the determination of reagent blanks. In addition, a 100 mi portion of the 5%
sodium hydroxide solution containing a known amount of sulfate was also taken

through the above procedure to be used as a standard.

VISIBLE EMISSIONS

Opacity was read in accordance with Federal Method 9 as set forth in the
Federal Register, Vol. 39, No. 219, of November 12, 1974. A representative of

the Northern Ohio Valley Air Authority monitored the visible emissions.

RESULTS AND DISCUSSION

The combined particulate and suffur dioxide emission tests were
conducted on October 14 and 15, 1992. Each of the three runs were completed

without interruption of the process.

The results of the particulate emission portion of the tests are summarized
in Table 1. The three determinations had an average particulate emission
concentration of 0.0074 grs./DSCF compared to the emission standard of 0.04
grs./DSCF. The average particulate emission rate was 0.32 ib./hr.

The results of the sulfur dioxide emission portion of the tests are
summarized in Table 2. The three determinations had an average sulfur dioxide
concentration of 0.004 g/DSCM. Sulfur dioxide emissions were determined since

the process used fuel oil in the combustion process. The average total sulfur
L 00Y ﬁ ;/OSC e



Stack Gas Particulate Sampling Summary

Table 1.
Sampling Data Symbol Run 1 Run 2 Run 3
Volume of Dry Gas Sampled at Vi, std 24.268 65.477 66.545

Standard Conditions,® DSCFP

@ Percent Isokinetic 41 92.48 92.48

Stack Gas Composition and Flow

Molecular Weight of Stack MA 4 30.16 30.18 30.03
Gas, Dry Basis

Molecular Weight of Stack MW 24.67 24.99 25.94
Gas, Wet Basis

Mole Fraction of Dry Gas My 0.5487 0.5694 0.6600

Percent Moisture in Stack ™ : 45.13 43.06 34.00
Gas, by Volume

Average Stack Gas Temperature, °F Tg 175.48 175.7 167.7

Stack Gas Velocity at Stack v 803.5 1072.5 813
Conditions, fpm a : 2.

Stack Gas Volumetric Flow Rate Qqa 9,642.0 12,870 9,756

at Stack Conditions, ACFMC

Dry Stack Gas Volumetric Flow Rate Q

4,364 5,880 5,387
st Standard Conditions, DSCRMd  ° %
@

Total Particulate Emissions

Concentration of Particulates C; 0.0096 0.0057 0.0069
in Stack Gas, gr./DSCF

Total Particulate Emission Ptr 0.36 0.29 0.32
Rate, 1lb/hr,

85tandard Conditions are 70°F and 29.92 in. Hg. PDry Standard Cubic Feet. CActual Cubic Feet per Minute (stack
conditions). ry Standard Cubic Feet per Minute.



Table 2.

SULFUR DIOXIDE CONCENTRATION

T T ::f
Run 1 Run 2 Run 3 -.005%
0.0008 g/DSCM 0.0091 g/DSCM 0.0015 g/DSCM
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dioxide emission rate was 0.081 Ibs. /hr.

Process monitoring conducted during the three emission tests is
| summarized in Table 3. Total product rate was held fairly consistent during each
of the three tests averaging 84.9 TPH. AC-20 asphalt bitum feedrate averaged
3.88 GPM. The fuel feed rate averaged 2.2 GPM with an average exhaust

temperature of 266.5°F.



Table 3. PROCESS MONITORING SUMMARY
LASH EXCAVATING AND PAVING, INC.
! Run #1 Run #2 Run #3 Average Units
B
L e R N P
Sand Feed Rate 385 37.1 35.3 37.0 TPH
No. 8 Stone Feed Rate 45.2 435 43.0 43.9 TPH
No. 57 Stone Feed Rate —= —-— .t 430 430 TPH
%6 % 2539. € 2 2505 /932,2
. AC—20 Feed Rate 1.94 5.1 46 3.88 GPM
Product Rate 86.9 85.3 82.6 84.9 TPH
G 5y ezl y {0y 232,
Fuel Feed Rate 2.1 2.4 2.1 2.2 GPM
Exhaust Set Point 284 1 274 .1 270.1 276.1 °F
Exhaust Temperature 266.7 267.9 264.8 266.5 °F
Scrubber Water Pressure 40 40 40 | 40 PSIG
‘Scrubber Static Pressure 1.7 { 11 11 J‘ 112 |inches WC




APPENDIX |
PROCESS MONITORING DATA



Dare \O/ \A faz. PROCESS MONITORING
Run A LASH EXCAVATING AND PAVING
#8 #57
Sand Stone Limestone
Time Feed Bin | Feed Bin | Feed Bin Fuel Exhaust Exhaust
1 2 3 Aggregate| AC-20 Product | Feed Rate | Set Point Temp.
TPH TPH TPH TPH-- | TPH TPH % °F °F
205 | 35 4O — > W | 77 ZGPM| 287 | B -
\Znvo | 385 4O — |10 |.0b |77 P2&PNn 281 |2eY
‘25 |27 47y — 70 L 77 26m |—-87 1220
\%:zo | 39 e - 1B e (BB |2<Pm 287 280
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1285 29 4 — (B> | (o R%ém =gy |zeD
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12 ds 137 e &0 oL | 85 |zt | 287 |28
12,50 34 YL -~ 182 Lo |89 |z amm|zEs7 |26
12:55 139 16 - |82 e |87 gem |87 257
1500 B “¢ —- 83 % |89 com | 287 |24 S
|:los”  |bqg Yo 8~ o6 | ¢ Z26tm | 287 |28
Lo1o é7’ 76 o) 53wy 3§ | Cerm| 281 | 265
L0157 | 3% Iy > | 53R 87 CCPH|C75 67
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PROCESS MONITORING

Run [ - Z. LASH EXCAVATING AND PAVING
#8 #57
Sand Stone Limestone
Time Feed Bin | Feed Bin | Feed Bin Fuel Exhaust Exhaust
1 2 3 Aggregate| AC-20 Product | Feed Rate | Set Point Temp.
TPH TPH TPH TPH TPH TPH % °F F
Lzo | 39 | 4 | |95 | 5% | 90 |2BMM| 277 270
(1235 |39 e &35 |&./ O  |\24aen | 275 | 277
|:%0 |59 4c o< stz 190 2&PM | Zae |2 78
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e <P e Ao A
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5:30| 39 | % $F |53 (190 |25 | 2725|272
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5:40 | 39 “/ (5 S5~ | 5.3 | 70 2.5 1275 | 290
2:45 | 39 46 85 | 523 | $0 z. 275 28/
5:50 | 39 46 85 5.3 90 2.5 | 2705 | 275
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PROCESS MONITORING

Run 2 LASH EXCAVATING AND PAVING
#8 #57
Sand Stone Limestone
Time Feed Bin | Feed Bin | Feed Bin Fuel Exhaust Exhaust
1 2 3 Aggregate| AC~-20 Product | Feed Rate | Set Point Temp.
TPH TPH TPH TPH TPH TPH % °F °F
5.55 | 39 | ¢ A | 53| F0 (25 275 | 2es
.00 | YO0 N7 9L 5,4/ QU 2.5 | 275 |263
w05 | 4O | YT 5o | 59 | U .5 | 275 | Ce=
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Ros (3707 43S 80.4Y S\ |asa”| 2.4 (27417219 |
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PROCESS MONITORING

Run 3 LASH EXCAVATING AND PAVING
#8 #57
Sand Stone Limestone
Time . Feed Bin | Feed Bin | Feed Bin Fuel Exhaust | Exhaust
1 2 3 Aggregate | AC-20 Product | Feed Rate | Set Point Temp.
TPH TPH TPH TPH TPH TPH % °F °F
gso | 25 <0 | 65 | 2.9 | 68 /-Gem 265 |257
255 | 27 43 |70 |27 |73 O | 8T | 2853
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APPENDIX I
FIELD DATA
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APPENDIX It
CYCLONIC FLOW DETERMINATION



CYCLONIC FLOW DETERMINATION
LASH EXCAVATING AND PAVING, INC.

O Reference

Rotation

Traverse
i _ Point AP inches WC _—A_I'\igji -
A 1 0.02 +6°
A 2 0.02 +11°
A 3 0.0 0°
A 4 0.0 0°
A 5 0.0 0°
B 1 0.0 0°
B 2 0.0 0°
B 3 0.01 -9°
B 4 0.0 0°
B 5 0.0 0°
C 1 0.0 0°
C 2 0.0 0°
C 3 0.0 0°
C 4 0.0 0°
C 5 0.0 0°
D 1 0.0 0°
D 2 0.0 0°
D 3 0.0 0°
D 4 0.0 0°
D 5 0.0 0°
E 1 0.0 0°
E 2 0.0 0°
E 3 0.0 0°
E 4 0.0 0°
E 5 0.0 0°
Average 0.002 1.04°




APPENDIX IV
PARTICULATE ANALYTICAL DATA



Concentration of Particulate Matter in Stack, gré./DSCF

Cé = 0.0154 ___E&L__

vm,std

Where Mp = Milligrams of particulate collected

?woﬂ_

QC).D\’S'L\-) \S.2o0o
2.4.20L%

CLls = o.00a6 %’\2,5/\35(;\,‘2

'_];:1\;-45'71_

(c.0S L\—) ~ _Z24.300
oS.477

Cis = oO.0057 %&s/b"b&?—z

TR a2

(c.ovs5a) _2Q700
L. SE&S

s o= O. 064 %‘\z,a/b‘bc\_‘"’

mm———




P. 0. BOX 2019 . BATYTLE RUN ROAD
LABORATORIES WHEELING, WY 26003 rrapeL D2 80X 2274

PARTICULATE ANALYTICAL DATA

1y
Plant - A \& ~. < - o Run A
\

Location A«,’;\f\fx ULy ?\ s g-\aaé Date \0,/\4/0\1.

MOISTURE:

Impinger 1 2 ) 4

Final Volume A SN0 14200 Ao _233\.\ 323R .2
Initial Volume YOO L 00 D AR 2% =~ 202

Net Volume Ao bl APl + \ 0 R .1

Total Weight of Water Collected A2 1.) grams
PARTICULATES: Filter Probe Wash Wet Catch

Designation Number QoS A7~ .

Final Weight (1) O oAD _PO.Blo\o
Final Weight (2) Ao Do . Ko\ D

Final Weight (3) _@_

Final Weight (4) O .ol
Initial Weight (1) _ Q¥3Ixt  oo.ea8s

Initial Weight (2)

Net Weight O.cO0P0 &.oveD
Blank Correction -0.000T O- 600 S4
Corrected Net Weight (. 0OO79 0. 0074
-
Total Weight Without Wet Catch O.oAS grams

Total Weight With Wet Catch grams




TRADET ° ’

LABORATORIES

P. 0. BOX 2019
WHEELING, WV 26003
(304) 547-9094

PARTICULATE ANALYTICAL DATA

SHIPPING ADDR

BATTLE RUN ROAD
RD 2, BOX 227A

TRIADELPHIA, WV 26089

Plant L aswn WioauaTiwen £ Run 2
=
Location Aesnaiy o™  STecl  Date _ Yoi4/az
MOISTURE:
Impinger 1 2 . 4 _3__
Final Volume 32N\ m_Q 5 8] .v_\g -52?3%_ D10 o
Initial Volume O w0 OO e R -—.323%:% Omj’
Net Volume 2 2.\ 2%\ \TZ. & 370/&
Total Weight of Water Collected \QA 4D grams
PARTICULATES: Filter Probe Wash Wet Catch
Designation Number 0\29605 317"“2‘ __
Final Weight (1) O \oBOS L0524
Final Weight (2) O LB @
Final Weight (3) @
Final Weight (4)
Initial Weight (1) é:SZEIEz @
Initial Weight (2) O.LolY
Net Weight . OV O.o\\?
Blank Correction ~-0.00072 .00 4 &
Corrected Net Weight O.6o\NIS Q,QQQQ_&
Total Weight Without Wet Catch 0.0243% grams
Total Weight With Wet Catch grams




RADET ° Y e

P. 0. BOX 2019 BATTLE RUN ROAD
LABORATORIES i ONE TRIADELPHIA, WV 26088

PARTICULATE ANALYTICAL DATA

Plant \_azn Zuo Q,,g\-\n% :(:‘ a““:ii Run =
|

Location < st - st ac il Date \0/\4—/0\7...
MOISTURE:
Impinger 1 2 = 4
Final Volume 2077 ASD 24 BA@.\ DO
Initial Volume 100 AR \We . © — 20T -2v.
Net Volume 304 .0 34,0
44.\
Total Weight of Water Collected '_\9\3.1 grams
PARTICULATES: Filter Probe Wash Wét Catch
Designation Number C\(ZO&O‘?, YA - _

Final Weight (1) _@
Final Weight (2) @ 0. (2RO

Final Weight (3)

Final Weight (4) _Q_._(png

Initial Weight (1) o :fv-,e,g/ ' a1l

Initial Weight (2) /O-(oe7&

Net Weight OLOZ2LS &.ond

Blank Correction —-0.000 T — 0. 00D

Corrected Net Weight ©.0O2 23D o .o0078 7

Total Weight Without Wet Catch (YA RS - grams

Total Weight With Wet Catch grams




TRADET —

P. 0. BOX 2010 - BATTLE RUN ROAD
LABORATORIES s sa7-3004 TRIADELPHIA, WY 26088

PARTICULATE ANALYTICAL DATA

Plant Ru Dlan s
Location Agg\;\mg_;\- ’—D\ s 3 Date \0,/\ o /c\-—L,
MOISTURE:

Impinger 1 2 4

Final Volume

Initial Volume

Net Volume

Total Weight of Water Collected grams
PARTICULATES: Filter Probe Wash Wet Catch
Ac.c o=
Designation Number QZ &\\ \OO e .
Final Weight (1) O\ TA|

Final Weight (2) ._ @

Final Weight (3)

Final Weight (4)
Ol e
Initial Weight (1) @_ = .
Nz
Initial Weight (2) G Ao TRO B . QDD
Net Weight o.000L— O, 00\

Blank Correction

Corrected Net Weight

Total Weight Without Wet Catch grams

Total Weight With Wet Catch grams




APPENDIX V
SULFUR DIOXIDE ANALYTICAL DATA



Concentration of Sulfur Dioxide

(s0,) 1in Stack Gas, g/DSCM

MW v 100
?
(w53504 - wBl) S0z Vsol n
BaSOa a %R
c = 35.314
S0,
Vm,std
Where Baso, Weight of BaSOA, g
Wp1 = Weight of Blank, g
MWSOZ = Molecular weight of SO
v
MWBaSO4 = Molecular weight of BaSO,
ZR = Percent recovery of standard
A = Volume of dry gas sampled, DSCF
m,std ‘
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APPENDIX VI
CALIBRATIONS



& ¢

S-Type Pitot Tube Calibration Data

Date }BOCT Q’L

S-Type Pitot Tube

Calibrated by Moczrx /AL'n\/\MQ

Identification 3/ 35,5 u)/A)n_zLE T c, Cp'
Calibration Setup:
' \/ AP svPe
= ]\Nom F,’R_/
eV
Pitot Tube Readings (in. H,0)
Test S-Type
No. Standard
Normal Cp Reversed Cp
| 082 | 130 |oeey |15 0830
21082130 o8y [ A0 0.8184
5 @ & JQ@ 0.818Y4 el 0.8184
Average ‘ C 8]8({ Average 3.82 L@
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APPENDIX Vit
SO, ANALYTICAL PROCEDURE



PENNSYLVANIA DEPARTMENT OF ENVIRONMENTAL RESOURCES
SO, ANALYSIS FROM STATIONARY SOURCE EMISSIONS

Li21

l. Introduction

The quantity of SO, collected in emissions from a stationary source is
determined gravimetrically by oxidizing the SO, absorbed in 5% NaOH to SOg4
with bromine water, precipitating it as BaSO, and weighing the resultant solid.
Certain of the field testing supplies are prepared by the laboratory prior to their use
by the Project Section. SO, is reported as SO».

il Apparatus

Analytical balance
Filtration equipment
Drying oven

Muffler furnace
Electrical hot plate

i, Material

Whatman #40, 8 cm filters (ashless)
Millipore .22 fitter, Cat. #GSWPQO4700

Reagents:

a. 5% Sodium Hydroxide: Dissolve 50 gms NaOH pellets in distilled
water and dilute to 1 liter.

b. 0.1% Methyl Red indicator: Dissolve 0.1 gm methyl red in 100 mi of
95% ethyl alcohol.

C. Saturated Bromine Water: Add 500 ml distilled water to a reagent
bottle and chill in a refrigerator for 3 to 4 hours. To this add 15 to 20
mi chilled liquid bromine. Caution: Bromine should be handled
only under the hood!



Pennsylvania Department of Environmental Resources
SO,  Analysis from Stationary Source Emissions
Page 2

d. 10% Barium Chioride: Dissolve 50 grams Barium Chloride,
BaCly.2H,0 in 500 mi distilled water.

e. Silver Nitrate Solution: Dissolve 1 gram of silver nitrate in 100 mi
distilled water.

f. Concentrated Hydrochloric Acid

v. Pre-Test Preparation

Collection Medium - 5% NaOH solution is supplied to the Project Section in
a clean, sealable, plastic container to be used in the impingers as a collecting
solution for SO, in the emission stack. The clean, unused portion of this, when
returned to the lab by the Project Section, is used for the blank determination.

V. Procedure - SOy Analysis

From the point of collection to delivery to the laboratory the samples will be
stored in ice water or in a refrigerated container to prevent loss of SO5 from the
collection medium.

1. In the laboratory - measure to the nearest mi, and record on the
work sheet the liquid volume in each impinger. Transfer contents to
a clean, sealed, identified container and refrigerate.

2. Thoroughly clean each impinger with a policeman and 5% NaOH
solution adding washings to original contents of impinger. Measure
and record as total volume the sum of the contents and washings for
each impinger.

3. Place a 100 mi aliquot from the total volume of each impinger into a
400 ml, identified beaker. Dilute with 100 mi + 25 ml distilled H,0O
and add saturated bromine water in 20 ml increments until the color
of the bromine persists, indicating that all the SO, present in the
sample has been oxidized to SO4. Duplicate samples will be
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10.

11.

12.

13.

14,

15.

analyzed whenever possible.

Boil solution until color disappears and no odor of bromine can be
detected.

Add a few drops of methyl red indicator.

Neutralize with concentrated HCI to a pink end point and add 2-3 ml
HCI in excess, making certain the pH is 5 or below.

Filter the sample through a .22u millipore filter to eliminate particulate
matter.

Heat sample to boiling and add hot 10% BaCly solution until no
further precipitation occurs. Stir.

Allow the precipitate to settle and add a few more drops hot 10%
BaCl, solution to test completeness of precipitation.

Digest the precipitates for 3 hours + 30 minutes at 60°C.
Filter through a Whatman #40 fitter paper.

Transfer all traces of the precipitate to the filter paper using a
policeman and washing with distilled water.

Wash the ppt on the fitter paper with repeated washings of hot
distilled water until the filtrate gives a negative test for chloride with
silver nitrate test solution.

Weigh and identify a crucible which has been heated in a muffle
furnace to a constant weight at 900°C and desiccated until cool.
Record weight on work sheet.

Place filter with precipitate in crucible and place in muffle furnace
raising the temperature to 300° C and holding for 30 minutes + 5
minutes before raising temperature to 900 ° C for one hour.
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16. Place in desiccator until cool, weigh and record weight on work
sheet.

17. Run a biank of 100 mi 5% NaOH collecting solution through the
entire process and record appropriate weights on work sheet.

18. Run a 100 ml 5% NaOH containing a known amount of SO4 as a
standard.

19. Steps 1 through 16 are repeated for each impinger in test. Each
filter is soaked in 100 mi and 5% NaOH and carried through steps 3

through 16. All washings are aliquoted and carried through 3
through 16.

Calculations:

Wt. of crucible after burning filter -- empty wt. of crucible = wt. of BaSO4

Final Volume
Wt. SO, = (wt. of BaSOy4 - blank) (0.27446)
Aliquot
302
= 0.27446
88804

Above is calculated for each impinger, filter, wash, etc. and results are totaled for
total SO, in test.

Note: A 100 mi solution containing the equivalent of .5 to 1 gm of SO, + .001 gm
is prepared from NasSo4. This solution is carried through steps 3 thrGugh 16.

Revised 10-75
6-76
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