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Qctober 30, 1974

Mr, James H. Long
Superviscr Air Quality

Missouri Adr Conservation Commission RECEIVED
P.0. Box 1062 '*_?’iﬁ o '
effarson City, Missouri 63101 . 4!
J s city, NC\ - 41974
Subject; Rotary Kiln Stack Tests ”LJJ‘HP
crs e e iaremmana,

Fulton, Missouri Plant b
Dear Mr. Long:

We attach one copy of a report covering the recent stack tests made on the rotary
kiln exhaust gases after the electrical precipitator had been in service for
approximately two months. These tests were conducted by Envirormental Triple S
Company, St. Louis, Missouri on August 20, 1974. Tests were conducted during
normal operation and during operations with water added to the gases. Test
results and kiln operat:.ng conditions are summarized briefly as follows:

Process Particulate

Weight Rate Emissions
Test 1 (Normal) 22 TPYH 28,98 lb/hr.
Test 2 (With Watex! 22 TPH 16.9 1xn/hr,

In accerdance with Regulatien S-V of the Missouri Aix Polliution Regulations
allowable particulate emissions are 32.35 lb/hr. for a Progess Weight Rate of
22 TPE. Our results indicate that the rota*y kiln emissicons are now in com-
plete compliance with these regulations,

We wish to take this opportunity to thank you and members of the staff and
Commission Ffor the excellent cooperation and assistance provided during the
langthy period invelved in bringing the rotary kiln inte compliance. As you
are aware completion of this project was axtended several times dus to variocus
factors beyond our control, We sincerely appreciate the understanding attitude
of the Commission which granted the necessary time extansicns and permitted
production operations to continue during the course of the project.

Yours very truly,

Y4 A

R, R. Crawtord
Assistant Manager
Engineering
RRZ:hr

' iﬂrws:on af Dresser Industries, Inc., ‘ IT-A-dF



Consulng envecamental scientisis
soeCiguling N MCCHNG, measunng
anc 2sing of peaution, as well as ine
resa2arch anc cevelopment ¢t
poliuton controf procasses.

Envircnmental Triple S Company Consulling environmental scientssis
12161 Lacwlang Rcad
September 4, 1974 81, Louis. Missouri 63141
ETS 3590 (314) B78-1700

Harbison-wWalker Refractories Company
Division of Dresser Industries
Falton, Missouri 65251

ttention: Mr. E4 Holdt

GCentlemen:
Enclosed are three (3) copies of the Environmental Triple S
Company (ETS) report: entitled "Report of the Particulate Emis-
sions Testing of the Rotary Kiln Stack at Harbison-Walker
Refracteries, Fulton, Missouri." This report covers testing
performed at the Fulton Plant on August 20, 1974, as well as

a discussion of the sampling train and methods used to deter-
mine the particulate emissicns from the rotary kiln stack.

The particulate testing included two (2) runs. The results
for bctn runs are presented as a loading and an emission rate.
The units for these parameters are respectively, grains per
standard cubic foot and pounds per hour.

If vou have any guestions or comments regarding this report,
I shall be pleased to discuss them with vou whenever you Iind
it convenient.

Very trul

S,

Daniel L. Vornberg
Manager

DLV :ns
Enclosures

cc: Mr. E. S. Westmoreland
Mr. Andrew J. Polcvn
Ms. C. L. Yenny
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INTRODUCTION

N e ke TAaTa - £ i
On Augusit 1, 1974, Harbiscn-Walkser Refractories

-

requested Ernvironmental Triple S Company (ETS) to guantify
the particulate emissions from the Rotary Kiin Stack located
at the Fulton, Missouri, Plant.

The process tested involves the calcining cof fire
clay through a rotary kiln which operates continuously at a
process welght rate of approximately twenty-two tons per
hour. During the testing period, a process weight rate of
43,540 pounds per hour was cobserved.

The particulate emissions from this process were
sampléd in accordance with the current regulaticns and provi-
sions established by the Missouri State Air Ccnservation Com-
mission. The sampling, consisting cf two separate runs, was

performed on August 20, 1974.




SAMPLING PRCCEDURES AMD ANALYTICAL METHODS

All\stack emissions, laboraterv analvses, and calcu-
lations to determine particulate emissions were conducted in
accordance with the American Society of Mechanical Engineers
Power Test Code 27 (PTC-27), dated 1957, and entitled "Deter--
mining Dust Concentrations in a Gas Stream." When considered
necessarv by ETS perscnnel, additional work not covered by the
above cocde was performed as part of normal ETS policy to insure
that the reguired information was obtained. The sampling ana
analvtical techniques utilized in this program are described in
the sections of this report which follow.

Velocity ané Temperature Determinations

Velocity determinations were conducted using a
Stauscheibe (Type S) pitot tube connected to a differential
mancmeter as shown in Figure 1. Velocity traverse point'loca-
tions were determined by ASME PTC-27 specifications using stack
dimensions measured in the field. Stack temperaturass were cob-
tained using a thermocouple and a Thermo-Electric Minimite II

potentiometer.

Particulate Sampling

The particulate sampling train, as well as the sam-
pling and analytical methods used, are approved and recommended
by the Federal Environmental Protection Agency as specified in
the Federal Register 40 CFR 60, 36 FR 24876, acceording o

Method 5. The train used is illustrated by Figure 2.
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OBSEZRVATIONS AMD TEST RESULTS

The sampling corsisted of two separate runs. During
“he second run, i1t was observed that approximately five gallons
ver minute cf water was spraved into the gas stream prior to
the particulate control equipment. According to Harbison-
Walker Refractories' personnel, this was done to determine the
eZfect on the pollutant emission rata. It may be observed
that the addition of the water altered the flue gas conditions
by dropping the temperature -y an average of approximately
46°F and increasing the per cent moisture by approximately

2.

-~}

per cent, The particulate emissions wvaried by nearly
twelve pounds per hour, or a decrease of 42 per cent between
the two runs.

The results have beeﬁ summarized in Tabkle 1, includ-
ing stack temperatures, CFM, adjusted standaré CFM, Der cent
meisture, grain loadings and pounds per hour emission at stan-
dard conditions (70°F, 29.92 inches Hg)}. Data surmmary sheets

Irom the particulate tests will be found in the Appendix.

S




TARLE 1

RESULTS OF PARTICULATE EMISSIONS TESTS

for

the

ROTARY XILN STACK

at

HARBISON-WALKER REFRACTORIES

August 1, 1974
Value Determined
Parameters
Measured Units ‘RUN NO. 1 RUN NO. 2
Temperature °F 806" 759°
rlow Rate ACFM 48,620 47,800
SCFM (Dry) 13,360 13,160
Loading Grains/SCF 0.253 0.1497
(Dry Basis) '
Emission Rate Pounds/H 28,098 16.9
Moisture Content % Moisture 21.67 24;4

i




APPENDIX




s JLeE 2z
STLOR SAMPLING TEST RESULTS (Particulate) PROJECT VMELF
: Cirenc Harbison-walker Refractories ETS 350
II. Trocess: Potary Kiln Stack ___ . I
IIZ Tesz Run NumbDer: Run No. 1 _ L
IV. Date & Time of Run: 8/20/74, 12:30 p.m. ]
V. Bargometrig Pressure: 22.08 in. ¢
VI. Particulace Sampling Data:
General Description of Test Section
1. Position of stack at Sampling Station Approx. 45° from Vertical _
2. General direction of gas flow 1in stack _ Down e
3. Cross sectional area of stack 19.63 sy.it. €0 Ln. de
4. Number of points in pitct & sampling
traverses 6 points/traverse, 2 traverses
1T, Dust Sampling Eguipment Conditions
L. Average meter temperature o 117.5 - o
2. Average meter ;;Jressure 29.08 1n. By
2. Volume of gas sampled at meter conc. o 43,2 C.E. _
4. Volume of cecndansate 2€5 So-
5. Wwelgnt ©f dust colliected ) 0.7424 grems
6 Diameter of sampling nozzle o 0.25 in.
7. Actual sampling time L o o L20 i
vutaude fime L . ) i
YIIT. Stack Gas Congiticus
l. Average temperature in stack _____ 806 e
2. Static pressure in stack o 4.0 L. e Vac.
3. Average velocity in stack 41.29% s
4. Molsture content of stack gas N 21.67 E
5. Volume of stack gas at stack cond. 48,620 P
6. Volume of stack cas at std. cond.(Dry Basis)l13,360 G
7. Dustc concentration at std. cond.(Dry Basis) 0.253 gr/SCF
Dust Emisszion Rate _ 28.98 1bs. Rt

JN



| e 298 2
al,
(Particulate) PROJECT NUMBER
Harbison-Walker Refractories ETS 350

Rotary XKiln Stack
Run No. 2

iV, Dbats & Tme;cﬁ Run: 8/20/74, 6:30 p.m.

VI. 2a t;culatenﬁﬁmn ing Data

General Desé 'p ion of Test Secticn
1. Pcsitid“ﬁgk stacK at Sampling Station Approx. 45° from Vertical
2. stiun of vas flow in stdaui __ Down
3. SLLL. 60 in. «dia
4,
traverses b DOLnts/traverse, 2 traverses'
JII. Dust Sampl Conditions
1. Averace{n temperacure 115.3 .
Z. pressure _ 29.08 0. Hy
3. qiees sampled at metar congd. 50.7 CLi
4. Volume gg%bondenSate 310 c..
5. Welgnt 6é;dust collecrted 0.4415 grams B
5. Diamete@é‘%f sampling no‘zzie 0.25 in.
7. Actual %ﬁﬁpling time 120 RIS
Pk ) -
#;f Cutage Time: L e
vIII. Stavk Has Codditions
1. hvutaceﬁgémpe:atu:e in stack 759 B
2. Static E;;SSure in stack L 4.0 1. Hg Va
3. Average mglocity in stack 40.6 Fros .
rhpes
4. Moisturd¥ontent of stack gas 24 .4 2
5. Volume ¢ if%tqg}_gas at stack congd. 47,800 ST
6. Voiune aL‘staCx yas at std. cond.(Dry Basis)1l3,160 QR
7. Dust cogpentrat;on at std. cond.{Dry Basis) 0.1497 gr/scr
iX. Dust EmissionuRate 16.9 ibs. ./ hr.
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