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STRUCTURAL PRODUCTS DIVISION BT v ict oA 18018
October 17, 1991

CERTIFIED MAIL

RETURN RECEIPT REQUESTED R E C E | VE D

Dr. David B. McGuigan

U.S. EPA - Region III y

Air Management Branch OCT 4 8 1991

841 Chestnut Building

Philadelphia, PA 19107 CASE DEVELOPMENT SECTION
EPA Region 111

Dear Dr. McGuigan:

Attached is the report on the compliance demonstration conducted on August 21-23, 1991 at
Bethlehem Steel Corporation’s Coke Oven Gas Desulfurization System in Bethlehem, PA. Also
attached is a letter from BCM dated October 14, 1991, which supports the use of five liter Tedlar
sample bags during the demonstrations.

As shown by the Summary of Results and Relevant Emission Data presented by the Executive
Summary on page 1 of the report, the desulfurized coke ovens gas hydrogen sulfide content did not
equal or exceed 50 grains of hydrogen sulfide per 100 dry standard cubic feet of coke oven gas.

If you have any questions, please call me at (215) 694-7450.
Very truly yours,

BETHLEHEM STEEL CORPORATION

7/ W,(..;ébék

T. E. Kreichelt
Superintendent
Environment, Safety & Health

Attachment

cc: Regional Counsel (3RCOO)
U.S. EPA - Region II1
841 Chestnut Building
Philadelphia, PA 19107

Louise Thompson, Chief T. A. DiLazaro

PA-DER PA-DER

Office of Chief Counsel-S.E. Region Bureau of Air Quality Control
Lee Park - 555 E. North Lane 4530 Bath Pike

Suite SC15 Bethlehem, PA 18017-9010

Conshohocken, PA 19428-2233

b1611017.tek
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[BCI\/IJ BCM Engineers

Engineers, Planners, Scientists and Laboratory Services

5777 Baum Boulevard » Pittsburgh, PA 15206 « (412) 361-6000
October 14, 1991

.Mr.. Thomas Kreichelt, Superintendent
Environmental Safety and Health
Bethlehem Steel Corporation
4th and Emery Streets
Bethlehem, PA 18105

Subject: Coke Oven Gas Desulfurization Facility
Coke Oven Gas Testing
Final Report
. BCM No. 00-4021-33

Dear Mr. Kreichelt:

In response to your request, this letter will explain the reasons for the
use of 5-liter tedlar sampling bags for the collection of sweet gas
samples during the recent test at the Coke Oven Gas Desulfurization
Facility.

One-liter mylar gas sampling bags were specified in the negotiated Consent
Decree from Civil Action 87-5438. A decision was made the week prior to
field sampling to use a sampling bag constructed of tedlar. This was
based on Bethlehem Steel laboratory's unsuccessful attempt to acquire the
1-1iter mylar bags from a supplier by the scheduled test date. A decision
was made to purchase 1-liter tedlar sampling bags from SKC Inc. A copy of
the SKC Inc. description of the tedlar sampling bags from their 1991
catalog is attached. Tedlar is a superior material to mylar because of
its better impermeability and 1low absorption properties to gases. A
decision was made in the field to switch from the 1-liter tedlar bags to
5-1iter tedlar bags which the laboratory had in stock. This decision was
based on the discovery of the laboratory using 200 milliliters of the
sample for dilution and injection into the gas chromatograph. Only four
injection opportunities would have been available with a 1-Titer sampling
bag. The 5-liter bags were selected because a greater sample volume would
be available if needed.

In conclusion, the 5-1iter tedlar bags used in the sampling program could
only result in obtaining higher quality data. If you have any questions,
please do not hesitate to call.

Yery truly yours,

o el

Paul Jadlowiec
Section Manager
PJ/dc
Attachment

Integrity and'Quality since 1890
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Sample Bags

—
Properties of SKC Sample Bags

SKC Air Sample Bags
SKC Air Sample Bags are the finest quality bags in the

industry at the lowest price. They are widely used to collect .-
air samples for air pollution and-industrial hygiene studies -.

to' determine instantaneous TWA concentrations. SKC

- sample bags are used for personal and-area monitoring. -

Features

¢ Impermeable to gases

¢ Low sample loss in storage

* Low memory of previous sample

* Tough, flexible, fatigue-resistant -
« .Can be reused o

e Canbe used for water samples

¢ Large sample port for flushing

¢ Three convenient eyelets

¢ Auvailable in a wide variety of sizes

Impermeable to Gases; Low Adsorption
The tight, smooth surface of the Tedlar® film prevents the
permeation of gases and has very low surface adsorption,

assuring negligible sample loss and composition change. -

-

Mechanically Strong .
Tedlar® film retains its tensile strength, toughness and
fatigue resistance over a wide temperature range, assuring
SKC sample bags a long service life.

. Eyelets
" “The three grommeted eyelets, exclusively ont SKC sample
i bags, simplify attaching a sample bag to a worker (for
personal sampling) and facilitate storage of bags (they can
be hung from the eyelets).

Fittings
The exclusive SKC fittings are engineered for simple,
positive sample filling and removal.

Stainless Steel: The 231-Series feature dual stainless
steel fittings — a hose/valve and replaceable septum
units.

Polypropylene: The 232-Series utilizes a patented
single fitting made of inert polypropylene that
combines the hose/valve and septum holder into one
unit. The lower cost of the polypropylene fittings

* makes these bags economical for single use
applications.

® Tedlar is a registered tradsname of DuPont Corporation

High and Low Ambient Temperatures
SKC sample bags can be used in any climate from very cold

o extremely hot. Bags can be “baked out” at 80°C for the

highest accuracy at sub-ppm and ppb levels.

Fabricated from Chemically Inert Film

.. SKC sample bags are fabricated from PVF (Tedlar®) film;a

material that's inert to a wide range of chemicals. Tedlar is

. manufactured without plasticizers; hence there is no bleed

off. SKCsample bags can be used for collecting air containing
all common solvents, hydrocarbons, chlorinated solvents
and many other classes of chemicals.

N .

-
S

“

ETHYLBENZENE PPM
>

¢ i.: -~ RESIDENCE TIME {minutes) o
The above graph shows. that, of the materials used for
sample bags, Tedlar® has the lowest sample loss in storage.
They also have low memory (carryover) of the previous

sample and, unlike Teflon bags, they have no permeation in
or out.

v ..231-Series with.Stainless »
Steel Fittings

232-Series with Patented
Polypropylene Fittings
(patent number 4,915,356)
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1.0 EXECUTIVE SUMMARY

Bethlehem Steel Corporation (Bethlehem Steel) retained BCM Engineers Inc.
(BCM) to conduct an emissions evaluation of the Coke Oven Gas
Desulfurization Facility. The results of the testing will be used to
determine the compliance limitation of 50 equivalent grains of hydrogen
sulfide per 100 dry standard cubic feet of coke oven gas (50 eq. gr.
H2S/100 dscf C0G) as set forth in the Pennsylvania Department of
Enviromental Resources (PADER) Rules and Regulations, Chapter 123,
paragraph 123.23(b). The procedures utilized for this test program were
described in the negotiated Consent Decree from Civil Action 87-5438.
Three complete tests were conducted on each of three consecutive calendar
days, and the results are as follows:

Date Result
August 21, 1991 29.47 eq. gr. H2S/100 dscf COG
August 22, 1991 30.01 eq. gr. H2S/100 dscf COG
August 23, 1991 34.68 eq. gr. HpS/100 dscf COG

2.0 SCOPE AND OBJECTIVES

The scope of the project was to sample and analyze the desulfurized coke
oven gas {sweet gas) and the Claus plant tail gas. The sweet gas is used
as fuel in other facilities of the plant and as fuel to the Dutch ovens in
the Claus plant. The summation of the sweet gas and tail gas
concentrations of eq. gr. Hz5/100 dscf CO0G indicates the effectiveness
of the desulfurization facility to strip sulfur compounds from the raw
coke oven gas and to determine compliance with air emission regulations.

3.0 PROCEDURES

3.1 TEST PERSONNEL

The BCM test crew consisted of Paul Jadlowiec (Project Manager) and Daniel
Petrovay. Mr. Jadlowiec coordinated the test program and collected all
gas flow and analytical data. Mr. Petrovay collected the sweet gas
samples and transported them to the Taboratory for analysis.

Mr. Robert Price coordinated the operation of the coke oven gas
desulfurization facility during the tests and provided other Bethlehem
Steel personnel for technical assistance. Mr. Lawrence Kriegler acted as
the company liaison.

The sweet gas analysis was conducted under the direction of Messrs. David
Mack and Glenn Gold of Bethlehem Steel.
1
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3.2 TEST SCHEDULE

One complete test was conducted on three consecutive calendar days,
August 21, 22, and 23, 1991. On each day, the test started at 3:00 a.m.
and continued for four hours, with the exception of August 22, 1991, when
the test started at 8:45 a.m. Each test constituted the collection and
analysis of 16 samples.

3.3 SWEET_GAS SAMPLING

The sweet gas samples were collected after the monoethanclamine (MEA)
contactor at an existing sample tap which was under pressure and
controlled by a valve, One sample was collected at the start of the first
hour, and the remaining fifteen samples were collected every 15 minutes
thereafter. The samples were collected into a 5-liter tedlar gas sampling
bag after filling and emptying the bag three times with sample gas. After
the collection of two to four samples, the bags were submitted to the
laboratory for analysis.

3.4 TAIL GAS SAMPLING

The tail gas was sampled by a DuPont 4620 Photometric Analyzer. The
measured concentration of hydrogen sulfide (HpS) and sulfur dioxide
(S0,) was recorded on a chart and was averaged for sixteen 15-minute
periods during each test. Copies of the charts are contained 1in
Appendix A. For Hp5, the chart recorded in percent HS on the scale
of 0 to 2 percent. For SQ, the chart recorded in percent SO on the
scale of 0 to 1 percent.

3.5 GAS FLOW DATA

Various data were collected to determine the gas flow in dry standard
cubic feet per minute for the sweel gas, tail gas, and Dutch oven burner
gas flows. Copies of recorder charts and field data sheets are contained
in Appendix B.

3.5.1 Sweet Gas

The following summarizes the method of data collection. Unless otherwise
stated, an average was taken over each 15-minute sampling period:

. ((Eas Flow--Recorded on a chart as standard cubic feet per minute
scfm).

. Ggs Temperature--Recorded on a chart in degrees Fahrenheit
(OF).

. Gas Pressure--Recorded on a chart in inches of water (in. H20).

. Gas Moisture--Determined by assuming the gas stream is saturated
and using a psychrometric chart and correcting for pressure.

2
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3.5.2 Tail Gas

Gas Flow--Recorded on a chart as actual cubic feet per minute
(acfm).

Gas Temperature--Recorded on a chart in degrees Fahrenheit
(OF).

Gas Pressure--Measured by a water manometer at sample tap once
every 15-minute period.

Gas Moisture--The moisture was determined by calculation using a
wet bulb and dry bulb temperature measured once for each test.

3.5.3 Dutch Oven Burner Gas

3.6

Gas Flow--Recorded on a chart as acfm.

Gas Temperature--Assuwed to be the same as the sweet gas
corrected for the increase in pressure.

Gas Pressure--Indicated on a digital display 1in pounds per
square inch (psi) and recorded on the data sheet once every 15
minutes in in. H20.

Gas Moisture--Assumed to be as saturated as the sweet gas at the
sweet gas temperature.

OTHER PERTINENT DATA

Barometric Pressure--Obtained from the National Weather Service
once every hour and correct for elevation.

Primary Air Flow To Dutch Oven Burners--Recorded on a chart as
acfm.

Secondary Air Flow To Dutch Oven Burners--Recorded on a chart as
acfm.

Acid Gas Flow--Recorded on a chart as acfm.
Reflux Flow--Recorded on a chart as gallons per minute (gpm).

Still Column Temperature--Measured three times each test by
thermocouple.

Claus Plant Sulfur Production--Measured once each day by a
dipstick in gallons.



3.7 SWEET GAS ANALYSIS

The principles of EPA Method 15--Determination of Hydrogen Sulfide,
Carbonyl Sulfide, and Carbon Disulfide Emissions from Stationary Sources
were used to analyze the sweet gas target compounds. Bethlehem Steel
personnel and equipment were used on all analysis. A Varian 3600 gas
chromatograph (GC) equipped with a flame photometric detector (FPD) was
used. The GC contained a Porapac QS 30-inch X 1/8-inch column. The
instrument was calibrated each day with standard permeation tubes. The
calibration data was used to develop calibration curves for response
factors. All copies of the chromatograms, calibration curves, and analyst
log are contained in Appendix C.

3.8 TAIL GAS ANALYSIS

The Model 4620 Analyzer, which is an optimization of the Model 466 DuPont
Photometric Analyzer, is designed to measure H& and SO02 in the Claus
plant tail gas and provide closed-loop feedback control of the burner. It
will measure low levels of HpS and SOp in hydrocarbon gas streams that
contain significant and variable levels of potentially interfering
by-product compounds. The analyzer operation is based on the absorption
of electromagnetic radiation over specific wavelengths covered Dby the
analyzer. The analyzer automatically performs an hourly internal
calibration with the use of an optical calibration filter corresponding to
a fixed HpS and SOz concentration. The following are the instruments'

performance specifications:
. Photometric Accuracy--+2% of full scale
. Photometric Reproducibility--1% of full scale
. Analyzer System Accuracy--+5% of full scale
Zero Standardization--Automatic every hour

. calibration--An optical calibration filter corresponding to a
fixed standard

4.0 CALCULATIONS

Calculations were completed by using a Lotus 123 spread sheet. Copies of
the spread sheets and a sample calculation are contained in Appendix D.

The sweet gas and tail gas loadings were calculated by converting the
analytical data from percent to eq. gr. Hp S/100 dscf COG by considering
the molecular weights of the target compounds and correcting measured gas
flows from acfm to dscfm.

Because the loading of the sweet gas is already accounted for, the Dutch
oven burner loading contribution, which uses the sweet gas for fuel, is
subtracted from the tail gas loading. The tail gas loading was calculated
in terms of eq. gr. H2$/100 dscfm COG.

4
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5.0 DESULFURIZATION AND SULFUR RECOVERY FACILITY DESCRIPTION

The desulfurization and sulfur recovery facilities in the Bethlehem Plant
Coke Division.have been designed to process 2.8 M m (100 M scf) per day
of COG and to have a 5:1 turndown ratio. Figure 1 shows a schematic
representation of the facility, which _consists of two packed contactors,
each capable of processing 1.7 M m3 (60 M ftd) per day of gas; a
still, with appended reboiler, reclaimer, and surge tank; two cyanide
destruct reactors, each designed to handle the full acid gas flow; and a
four-reactor Claus unit.

The contactors are packed with polypropylene saddles. The raw coke oven
gas is passed into the bottom of the column and scrubbed with a 13-18
percent MEA solution. Depending upon the circulation rate, the
temperature of the sqlution, and the reboiler steam rate, raw COG
containing 7.4-8.6 g/m° (325-375 usr H2S/100 scf) has been sweetened tg
sulfur loadings of from 0.08 g/ (3.5 gr HS/100 scf) to 0.91 g/m3
(40 gr H2S/100 scf).

The rich MEA solution then passes to the still where the acid gases are
steam stripped. The amine solution is then carried to the reboiler where
the remaining acid gas components are removed. A side stream from the
reboiler, representing about 2 percent of the solution per day, is
transferred to the reclaimer for purification by steam distillation.

The vapors produced in the reboiler and reclaimer are employed in the
stripping operation in the still. The still overhead is passed through a
condenser and then into an accumulator, where the acid gases are
separated. The condensate or reflux is returned to the still, while the
acid gases are passed to the decyanide preheater.

The acid gases, which contain some aerosoled reflux, are heated to above
1200C (2509F) and then passed into the cyanide destruct reactor. In
this reactor the hydrogen cyanide, via a complex series of reactions
involving both oxidation and hydrolysis, is converted into ammonia, carbon
disulfide, carbonyl sulfide, and carbon dioxide.

The gases then pass into the Claus burner and Dutch oven, where one-third
of the hydrogen sulfide present is oxidized to sulfur dioxide. To
accommodate all turndown conditions, the burner is equipped with two acid
gas nozzles, a fuel gas nozzle, and a means of bypassing acid gas directly
into the Dutch oven. By proper utilization of these operating options,
the desired minimum Dutch oven temperature of 10400C (19009F) can be
maintained.
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The Claus unit consists of four catalytic reactors followed by condensers
and reheaters. The first reactor {is placed with Kaiser 501 promoted
activated/aluminum catalyst and operated at an inlet temperature of
3150C (6000F). This temperature is attained by bypassing a portion of
the hot gas around the heat recovery units and recombining it with the
cooler gases. The primary purpose of this reactor is the decomposition of
the organic sulfur compounds produced in the burner.

The remaining three reactors are packed with Kaiser 201 activated alumina
catalyst and are operated at inlet temperatures of 2320C (4500F),
2210C  (430°F), and 210°C (41PF), respectively. After passing
through the first, second, and third reactors, the gases are cooled to
1600C (3200F), then reheated to the desired temperature in an indirect
0i1 reheater. The gas from the final reactor and condenser, at 1409C
(2859F), passes through a tail gas separator, which contains a heated
mist eliminator pad and then on to the incinerator.

6.0 RESULTS

The total coke oven gas loadings for the three test runs conducted on
three consecutive days were: 29.47, 30.01, and 34.68 eq. gr. H2S/100
dscf COG. Tables 1 through 3 summarize the results of the sampling
indicating the loading for each component of the system. A summary of
other pertinent process data is summarized in Table 4.



TABLE 1
COKE OVEN GAS TESTING SUMMARY
AUGUST 21, 1991

Total Tail Dutch Oven Tail Gas Total

Sample Sweet Gas Gas Burner Concent. Corr. coG
No. Concentration Loading Contribution For Burners Loading

(eq. gr. HpS/100 dscf COG)

1 30.3 5.9 3.3 2.6 32.9
2 30.3 3.9 3.2 0.7 31.0
3 26.3 2.4 2.5 -0.2 26.1
4 24.9 2.4 2.4 0.0 24.9
5 32.4 2.8 3.1 -0.3 32.1
6 29.7 2.5 3.3 -0.8 28.9
7 27.0 2.8 2.5 0.3 27.3
8 27.6 2.3 2.6 -0.3 27.3
9 26.3 2.6 2.5 0.2 26.5
10 28.3 3.2 2.7 0.5 28.8
11 30.3 2.7 2.8 -0.1 30.2
12 27.0 2.7 2,5 0.2 27.2
13 26.3 2.6 2.3 0.3 26.6
14 35.7 3.0 3.1 -0.1 35.6
15 32.4 4.1 2.8 1.3 33.7
16 32.4 2.9 2.8 0.1 32.5
Average 29.47
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TABLE 2
COKE OVEN GAS TESTING SUMMARY
AUGUST 22, 1991

Total Tail Dutch Oven Tail Gas Total

Sample Sweet Gas Gas Burner Concent. Corr. coaG
No. Concentration Loading Contribution For Burners Loading

(eq. gr. H2S/100 dscf COG)

1 23.6 3.8 2.5 1.2 24.8

2 A4 3.9 3.7 0.2 34.5

3 29.0 4.0 3.0 0.9 29.9

4 25.6 2.5 2.2 0.3 25.9

5 26.3 2.1 2.0 0.1 26.4

6 27.6 3.6 2.3 1.3 28.9

7 31.0 3.2 2.8 0.4 31.4

8 27.0 2.8 2.4 0.4 27.4

9 35.7 3.3 3.4 -0.1 35.7

10 35.7 3.8 3.1 0.7 36.5

1 24.3 3.6 1.9 1.8 26.0

12 29.7 3.0 2.3 0.7 30.4

13 31.0 3.0 2.7 0.3 31.3

14 28.3 2.4 2.5 -0.1 28.2

15 26.3 1.8 2.4 -0.6 25,7

16 37.8 2.5 3.1 -0.6 37.1
Average 30.01




TABLE 3
COKE OVEN GAS TESTING SUMMARY
AUGUST 23, 1991

Total Tail Dutch Oven Tail Gas Total

Sample Sweet Gas Gas Burner Concent. Corr. coG
No. Concentration Loading Contribution For Burners Loading

(eq. gr. H2S/100 dscf COG)

1 33.7 3.2 4.0 -0.9 32.8
2 28.3 1.4 2.5 -1.1 27.2
3 30.3 1.9 2.7 -0.7 29.6
4 30.3 1.8 2.7 -0.9 29.5
5 37.1 2.0 3.3 -1.4 35.7
6 27.6 2.8 2.4 0.4 28.0
7 34.4 4.6 2.8 1.7 36.1
8 33.0 2.0 2.8 -0.9 32.2
9 36.4 1.9 3.2 -1.3 35.1
10 30.3 3.0 2.8 0.2 30.5
11 4.8 2.9 4.0 -1.1 40.7
12 30.3 4.9 2.9 2.0 32.4
13 35.7 3.6 3.3 0.3 36.1
14 46.5 3.1 3.8 -0.7 45.8
15 42.5 3.0 3.8 -0.8 41.6
16 41.8 3.7 3.9 -0.2 41.6
Average 34.68




TABLE 4
PERTINENT PROCESS DATA

8/21/91 8/22/9 8/23/91
Primary Air Flow To Burner (acfm) 452.2 444.8 435.0
Secondary Air Flow To Burner (acfm) 80.6 107.8 84.0
Acid Gas Flow (acfm) 536.9 556.2 539.4
Reflux Flow (gpm) 34.2 22.0 17.7
Sti1l Column Temperature (OF) 221.0 223.3 223.3

10
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APPENDIX A
TAIL GAS ANALYSIS STRIP CHART
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APPENDIX B
STRIP CHART RECORDINGS AND FIELD DATA SHEETS
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METHOD 2

TIME 14:27
SHHPLE:

PN MODE: ANALY
CALCILATION TV

PESK  PEGK
NO.  NarE

Ve py s

TOTS S

DETECTED PEQKS:
AMOUNT STANDARD: 1
MULTIPLIER: 1, BGoGH
HOIZE:  183,4




PIB L a T el e U et m e

METHOD 4 PUN 2B66

SAMPLE
RN MODE: ANALYSIS
CALCULATION TYPE: PERCENT

PERK  PEAK TIME PESULT ARPER
NO.  NAME HIN COUMTE
1 B.984 48,3715 1245718
2 1.55% 18,5425 305245

3 4,414 49,0345 151455
TOTALS: 103, 3368 J8eseLs

DETECTED PEAKS: 3 REJECTED PEAVS: 8
H0UNT STANDRRD: 1.30800800
MATIPLIER: 1.8060600 DIVIGOR: i.GOEGGAG

MOISE: 189.4 OFFSET: -3
ERROR LOG:
ANNOTATION OMITTED
MO
| dedid -
T

NOISE = 133.4

sl -4
mooe/)

VRRIAN 3668 GAS CHROMATOGRAPH

METHOD 2 PUN 2855 RECAHLT
TIME 14: 15 23 Al 91
SAMPLE :

PN MODE: aHaLYsIS
CALCULATION TYPE: PERCENT

PEAKC  PEOK TIME RESULT
- HAME RIN

1 2.334 48,3951
[ 1.554 17,8852
3 4,413 11,2833

o
pen )
0
1

Jy.

[‘l,:l oy r (X3 Fri i
A4
5




YARIAN 3668 GRS UHRUSHTUGRHEN

METHOD 4 RUN 2053
- TIME 14: 1€ 23 AUG 3

SARPLE:

RUN MODE: ANRLYSIS

CALCULATION TYPE: PERCENT

PEf.  PEAK TIME RESULT HPES
N).  MARE MIN

984 38,8753
1.55¢ 18,8392

4.41% S1.8852

WM

TOTALS! 168, aaae EoTeed

CETECTED PERKS: 3 REJECTED PEAKS: @
AMOUNT STANDARD: 1. BRAGGAR

MWALTIPLIER: |.889@888 DIYISOR: 1.300000%
MOISE: 169.1 OFFSET: -5
4,413 — o

Wl

1T

14

1 oo -
Papai,,
PiT
i am
Ly
b

INECT
FPC 8 16:3 1.3 M 1S

METHOD 2 RUHM 2658 RECHLD
TIME 14:84 23 Al 51
SAMPLE!

R MODE: ANALYSIS

CALCULATION TYPE: PERCENT

PEAK  PESK TIME RESULT
NO.  NAME MIH

@975

DETECTED PEAKS: 2
AIOUNT STRHDARD: 1, AR0R05d
MULTIPLIER
MITZE: 4




S TIME 14:84 23 AUG 9t
- RUN MUDE ANALYSIE
CALCULATION TYPE: PERCENT
PEAK  PEAK TIME RESLLT ARES
NO.  NRME MIH COUNTS
1 @a.975  34,12%% 73826
2 1,539 2.9577 2928
3 4.4z 36,3862 121818
TOTALS: 168, Beas 216335

DETECTED PEAKS: 3 PEJECTED PEAKS: @
AMOLKT STANDARD: 1. 6AAGAGA

RLTIPLIER: 1.068006 OIVISOR: 1888*3?3“9
NOISE: 182.% OFFZET: =32

NOISE = 1

[vx]
n
.

Ty

Tl -CF
fit 60E

YARIAN 366@ GAS CHROMATOGRAPH

YETHOD 3 RUN 2857 RECALC
TIME 13:66 23 &lC 91
SAMPLE:

RUN MODE: ANALYSIS
CALCULATION TYPE! PERCENT

DETECTED PEAKS: 8  FEJECTED PEAFS: 8
BMOUNT STAMDARD: 1. 00030909

FMULTIPLIER: 1.6@06858 DIVISOR: @, Q000GH0
MOISE: 1735.8 OFFSET: -14

ERROR LOG:
MO PESKS




YARIAN 3608 GAS CHROMATOGRAR
FETHOD 4 UM ZR57

_ TIME 13:86 T OHE 5
SAMPLE:

RUN MODE: ANALYSIS
CALCULATION TYPE: PERCENT

DETECTED PEAKS: @  PEJECTED PR

AMUNT STANDARD: 1.090700%

]

MULTIPLIER: 1.PG@@0GG DIVIZLR: !, A00Aead

NOISE: 175.3 NFFSET: -i2

EFFOR LOG:
NO PEAKS

NOISE = 175.3

KR ORMPLE
MmepE~ |

VARIAN 3598 GAS CHROMATOCRARH
FETHOD 3

244

PIM 2825 RECALT

TIME 12:53 23 A5 3
SAMPLE!

PUN MODE: ANALYSIS

CALCULATION TYPE: PERCEMT

1 8.973
2 1,340
3 4,457

DETECTED PEAKS: 3 REJ
AMDUNT STANDARD: 1., 2908900

MULTIPLIER: 1,0086000 DIVISOR: !.R00000%
NOISE: 163.1 OFF3ET: -




F ﬁﬁé’igi 52

FTHE)

SN SAMPLE,
%< RUN MODE! ANALYSIS
* CALCULATION TYPE: PERCENT

PEAK  PEAK

W

TIME RESULT
MIN
e.97¢ 99, 1m82
1.548 B, 1835
4, 487 a.7ez1

DETECTED PEAKS:
HALTIPLIER: 1.3006888 ODIVISOR:

3 REJECTED PERAKS: 3
AMDUNT STAMDARL: 1. BA@AAEA

1.
OFFSET: -5

4,407

[
5
:[:.'.Z I |
fyen)
.

YARIAN 3508 GAS CHROMATOGRAPH
METHOD 2

TIME 12: 41
SAMPLE:

THEDT

3
(V]
5
A
ot
(-]

IR

RUN 2BSS RECALL

22 Al 3

RN MODE: ANALYSIS
CALCULATION TYPE: PERCENT

PERK  PEAK

(,.ij-

DETECTED PEAKS: 3
AMOLINT STENDARD: 1., ARR0004

MIN
2.373 92,1622
1.548 2.515¢
4,447 22477
130, 2834

MULTIPLIER: 1.@6@0066 DIVISOR: 1.

OFFZET:



3 YARIAN 3668 GAS CHPOMQTOGPQF‘H
.. METHOD 4 2833
o TIME 12 41 2"" AUC 81
SAMPLE:
RUN MODE: ANALYSIS
CALCULATION TYPE: PERCENT
PEAK  PEAK TINE RESULT GREG
NO.  NAME MIN COUNTS
1 a.578 93, Aeas S71itad
2 1,549 9.8332 5662
3 4,447 a.21¢1 47162
TOTALS: 188, Baea Shpadla

DETECTED PEAKS: 3 PEJECTED PERKS: 8
AMOUNT STANDARD: 1. ABGARAR

MLTIPLIER: 1668@@@!3 DIVISOR: 1.23806040
NOISE: 162.2 DFFSET: -zo

28]

—

1,548 j:‘_
g3z <1

MOIZE = 182.3

BiG )5
ARl

YARIAN 36813 GAS CHROMATOGRAPH

HETHOD 2 3 RUN 2854 RECHC
TIME 12:3 23 auG
SAMPLE:

RUN MODE: aNaYSIS
CALCULATION TYPE: PERCENT

PEAK  PEAK TIRE RESLLT

ND.  NAME MIN
1 9.363 911413
2 1528 z.4a
3 Vi EE
TOTALS: 129, 3005

DETECTED PEAKS: I REJECTED R
AMOUNT STANDARD: 1, HPRE6ER
WL'FTFLIEP i. ngﬂagau r!"”Tl'-{';#

HITSE: 13,1 FFEET:




s VARIAN 3588 GAS CHROMATOGRAP-
- FMETHOD 4 RN 2854
TIME 12:38 27 & %

RUN MODE: ANALYSIS
CALCULATION TYPE: PERCENT

PEAK PEAK TIME RESIET ARER
NO.  NAKE MIN COUNTS

} A 9tF :{4-" 'thq-!r'-
2 1,522 3321 B
3 £E5E 44570

99,
3.7
4.4@‘3 a,
TOTALS: 164,85
DETECTED PEAKS: 3  PEECTED PEAKS: 9
AMOUNT STANDARD: 1, ARGAGH0

MALTIPLIER: 1.80098068 DIVISOR: 1.2030335
NOISE: 155.1¢ FEET: -18

tﬁ

S 117913

3o

4,40 I

1,800
1,582
‘E.-}I o

B‘-jf-:ﬂ )

NEDT
FPO B 1643 1.9 O 1T

b6 1
MD(L—/ |3,

VARIAN 32600 GRS CHROMATOGRAPH

METHOD 2 RLBy 2853 RECALE
TINE 11:57 22 Alg 3
SAEPLE!

RUM MODE: ANALYSIS

CALCULATION TYPE: PERCENT

PEAK  PEAK TIME RESIAT

. NeeE MIH
1 @388 90,5392 52,

2 1,544 31198 7,5
I 4,485 3, 1333 28,5
TOTALS: 10, BRGR 18773

DETECTED PEAKS: :'
HAUNT STEHDARD:

MATIPLIER: 1.138613?3@?.
MRITEED 1830t




COYTELATHT el el e LTOFTN
. FETHOD 4
- TINE 11357
SAMPLE:
. RUM MODE: ANALYSIS

RUN 2053
27 AlC A

CALCULATION TYPE: PERCENT

PEAY.  PEAK

TIME

RESILT

HO.  NARE HIN NTS
1 8. 988 SB.7DEE 4BEZEEE

2 1.544 B. 1572 £33
2 4,485 1.@8%4 44z7z
TOTALS! 108, Baae 4134527

OETECTED PEAKS:
AMOUNT STANDARD:

NOISE: 169.1

-

3

REJECTED PESKS: 2
1. 3R8RAGAR

MULTIPLIER: 1.8638388 DIVISOR:
OFFSET:

1, DoiemEs

-

-

4,485 -J:
1,548
[ —r e

LT

-

L
17

i

INEDT
FPO 8 18x3 1.3 CHM 1

NOISE = 168.1

BAG 419
pll.- 0]

VARIAN 3688 GAS CHROMATOGRAPH

METHOD 2 RUN @S2 FECHT
TIME 11:45 23 AUz 3
SAMPLE:

RUN MODE: AMALTSIS
CALCULATION TYPE: PERCENT

PERK  PEAK TIRE
NAME MIN

RESILT

1 2.378
2 1.541
3 4,494
TOTALS: 342.5

-
P

DETECTED PEAKS: REJECTED PERKS: 8
AUNT STARHOARD: 1. G0@0a0a
MULTIPLIER: 1.6@G6a02 DIVISOR:
MOIZE: 1SE.5 CFFLET:




’%mlm 3680 GAS CHROMATOGRAPH

" METHOD 4 RUN 2852

o TIME 11:45 22 AG 9t
© SAMPLE:

RUN MODE: ANALYSIS
CALCULATION TYPE: PERCENT

PEAK  PEAK TIME RESULT APEA
NO.  NAE MIN COUMTS
1 8.972 96,4145 JR15465

2 1.541 A.1639 823

3 4,464 1.421% 43555
TOTALS: 100, poae 3664842

DETECTED PEAKS: 3 REJECTED PESKS: @

AMOUNT STANDARD: 1. B@0GaRe

MLTIPLIER: 1.8820008 OIVISOR: 1.2903809

NOISE:  155.5 OFFSET: -3
END
4484 27 o7
5 BT
1y
Bca2a ——1 op

NOISE = 155.5

B6 (%
pL—l00] 9

VARIAN 3588 GAS CHROMATOGRAPH
METHOD 3

RUN 2851 RECALC

TIME 11: 34 23 AUG 91
SARPLE:

PN MODE: AMALYSIS
CALCULATION TYPE: PERCENT

PESK  PEAK TINE RESULT S0 RT
NO.  NAME MIN HEIGHT
1 @978 99,9533 1192.2
2 1.5 2.7231 3.5
3 4,493 7.2674 89,1
TOTALS: 182, 3099 1724,3
DETECTED PEAKS: 7  FEJECTED PEAKS: &
AMOUNT STANDRRD: 1. #300203

MULTIPLIER:
LT

HITEE:




VORIAN 3686 GAS CHROMATOGRAPH
VETHOD 4 PUN 2651
TINE 11:34 i THES

RUN MODE: ANALYSIS
CALCULATION TYPE: PERCENT

FEAK PEAK TIME RESULT PEA
NO.  NARE MIN COUMTS
1 8.978 99,8412 477601

2 1.529 8.1135 5555

3 4.483 8. 8447 46465
TOTALS: 168.06868  S53ms26

DETECTED PEAKS: 3 REJECTED PEAKS: @
AMOUNT STANDARD: 1.06008060
MULTIPLIER: 1.8900868 DIVISOR: 1@9@9939

NOISE:  175.8 OFFSET: -2ief
T "A N :L K 4;*.: o ;".4‘{‘\,— '.E'%;L
4,483 < o
T -
1,520 &
LSss 50 oo
t_ 1

INEDT
FPO B 1643 1.8 CHAM 15

MIISE = 175.2

DAC
@f%os %

8-2391 o




YARIAN 368@ GAS CHROMATOGRAPH

YETHOD 4 RUN 1956
TIME @e: 32 21 AlG &
SAMPLE:

RUN MODE: ANALYSIS
CALCULATION TYPE: PERCENT

PERK PEAK TIME RESULT
NO.  NaME HIN

8.975 18,3625
1.538 5.4568
4.398 74,1714

TOTALS: 108, 0aa6 31882

DETECTED PERKS: 3 REJECTED PEAKS: 8
AMOUNT STANDARD: 1. BBRAGA3

RALTIPLIER: 1.2938688 DIVISOR: 1.R000009
NOISE: 175.8 OFFEET: -17

a4 b
Ry g
Q0

.héi. Z
h 50'?

atE

4,390 e o




—
I
5
wy
[Yord

TIHE 88: 55 2
SAMPLE:

RUN MODE: ANALYSIS
CALCULATION TYPE: PERCENT

PEAK PEAK TIME  RESULT wep f
H0.  NAME WIN coEE o

! ! 8.976  25.6809  Zmim
2 1542 77641 ieees
3 4397 Ge.seer gl

TOTALS:! 106, 0088  129762¢

DETECTED PEAKS: 3 REJECTED PEAKS: @
AMDUNT STANDARD: 1. BBEGOEH TS 8
MULTIPLIER: 1.0000000 DIVISOR: 1.00000ms
NOISE:  162.3 OFFSET: 43

3, 1

4.397

8,976

INJECT
FPD B 1643 1.8 oMW 1

HOISE = 162.3

FLoll- 7
MOVE- |

e et

VORISN T509 GAS CHROMATOGRAPH
WETHOD 2 RUN 1965 FECALL
TINE 4%: 32 21 AlG 5t S
o CAMPLE- — -

PN MODE: ANALYSIS
CALCULATION TYPE: PERCENT

PEAK  PERK TIME RESULT SR RT
NO.  NamE HIN HETIGHT

1 8.975 31592 129,2
2 1,528 15.44% 2.2
3 4,398 52.9547 216.5

TOTALS: 199, 3299 43, 1

DETECTED PERKS: 2 REJECTED PE&KE: 2
MIOUNT STAHDARD: 1, 0090809
MULTIPLIER: 1.8gao080 DIVISOR: 1,5800804

WITSE:  179.2 OFFSET: -17

s 24




Vi w34/ 2l AUG 31
SAMPLE:

- RUN MODE: ANALYSIS
CALCLATION TYPE: PERCENT

PERK  PEAK TIME RESULT ARER
NO. NAME MIN COUNTS
1 8,374 28,9573 1268154
2 1.54z 8.373¢8 366729
3 4.432  62.8882 2 2744516

TOTALS! 198, 9698 4379436

DETECTED PEAKS: 2 REJECTED PEAKS: @
AMOUNT STENDARD: 1.93609080
MULTIPLIER: 1.0686608 DIVISOR: 1.AR006

HOISE: 182.6 OFFSET: -132
ERROR LOG:
ANNOTATION OMITTED
EMD
AT Aifb T
[~
1.542 -
a .:.-n TI:f--"_
8
i
INJECT

FPD B 1ox3 1.8 CW-M 1%
MIZE = 132.8

%
¥ MovE |

YARIAN 3608 GAS CHROMATOGRAPH

METHOD 2 RUM 1965 RECALL
TIME 33:55 21 AllG 3t
SAMPLE:

) EUM MODE: abAaLYSIS
CALCULATION TYPE: PERCENT

PEGK  PEDK. TINE RESULT 33 RT
NO.  MAME T~ MIN HEIGHT
1 8.37%6  35.2328 281,58
2 1.542  16.3265 178, 4
I 4,357  49.4473 3873
TOTALS: 109, 3009 793, 4
DETECTED FEAKE: 2 PEJECTED PEGKE: 3
AOUNT STAHDERD! 1. AG08R0R

MULTIPLTER

AP e




NNl = KL e d]

TIME 89:23 21 AlG 31
SAKPLE!

RN MODE: AHALYSIS
CALCULATION TYPE: PERCENT

PERK  PEAK TIME RESULT ARES
NO.  NAME MIM COUNTS
1 2.965 98,2653 18881329

2 1.526 8.c1sz 224332

3 4,496 1.5149 155428
TOTALS: 199.0060 18239244

DETECTED PEAKS: 2  REJECTED PERKS: 9
AMOUNT STRNDARD: 1. 0064068 )
MULTIPLIER: 1.@008608 DIVISOR: !.B000GR0
MOISE: 179.8 OFFSET: -28

ERROR LOG:
ANNOTATION OMITTED

LR —
T
A

&

I
FPD B 16¥3 1.2 O 15
MJISE = 175.3

gk | ~oUiLet=—67 3
b/l - 100/L f/naDé/\

WRIGN 3688 GAS CHROMATOGRAPH

METHOD 2 RUN 1565 RECALD

TIME 95:37 21 aUG 31

SAMPLE:

BN MODE: AMRLYSIS

CALCULATION TYPE: PERCENT

PEAK  PERK TIME RESULT A 8T

NO.  NAME MIN HEIGHT
1 #.974 36,7674 542,93
2 1.54¢2 16. C‘“W 248.%
3 4,482 45,4823 585.2
TOTALS: 19R, 3960 1477.8

DETECTED PEAKS: 3 REJECTED PEAKS:
SADUNT ""MDHPN 1 ﬂﬁ&ﬁﬁ@ﬂ




SHEMLE |
RUN MOOE: ANALYSIS

CALCULATION TYPE: PERCENT

RESULT

PEAK  PEAK TIME HEG
NO.  NaME MIN CoTs
1 9.363 99,4337 054

2 1.32% @.1817 L7
3 4,497 1.3224 3225
TOTARLS: 18R, 08 289
DETECTED PEAKS: 3 REJECTED PEAKS: @ .

AMOUNT STANDARD: 1.07880003
MULTIPLIER! 1.@508800 DIVISOR: 1. peosss

MOISE: 182.5 OFF3ET: -
ERROR LOG:
ANNOTATION OMITTED
32 1
4.4 < o7
1529 ¢
&8ss J:z:;: —
l 11
2y
INEDT
FPO B 16¥2 1.9 O 1S
MOISE = 132.5

BAC 4 V?/}(/?/
DIL~/00/Q ~MoPE ~|
fefert-

VARIAN J6BA CAS CHROMATOGRAPH

METHOD 2 RUN 19784 RECALZ
TIME @9:23 21 AlG 51
SAMPLE :
RUN MODE: AMHALYSIS
CALCULATION TYPE: PERCENT
PEAK  PERK TINE RESILT
NO.  NAdE RIH
1 a.%5 36,7175
2 1.526 3.62008
3 4, 4466 3.5543
TOTALS: 199, B0k
DETECTED PEAKS:
HOUNT STAMDARD:
MULTIPLIER: 1,8060068 LIVIS
MOIZED 17T




TIME 39: 49 21 AUG 21

SHFPLE!

RUN ®00E: ANALYSIS

" CALCULATION TYPE: PERCENT

PEA¥  PERK TIRE RESULT ARER

NO.  NAME HIN COUNTS
1 8.972 93.4833 2813312
2 1.538 8. 174¢ 4994
3 4,488 1.3359 38235
TOTALS: ~ 163, 2060 2862047

DETECTED PEAKS! 3 REECTED PEAKE: 8
AIOLNT STAMDARD: 1.0900909

MULTIPLIER: 1.0808868 DIVISOR: 1,A060003
NOISE: 169.1 OFFSET: -23

EPPOR LOG:
AKOTATION OMITTED

B2

HOISE = 163,11

B A 28] /o[ —
plL=104 L~ mofE |

VARIAN 3688 GAS CHROMATOGRAPH

METHOD 2 RUN 1971 RECALS
TIE 82037 21 -d‘l )
SARPLE!

PN ®ODE: ANALYSIS
CALCULATION TYPE: PERCENT

PEAK  PEAK TIRE RESULT SE BT
NO.  NAME MIN

1 8,963
g 1,529
3 4,487
TOTALS:

TECTED ""1-4 44




FETHOD 4
TIME 1@: 18
SHIMPLE:

RN WODE: ANALYSIS
CALCULATION TYPE: PERCEMT

RUN 1973
21 A 3

PERK  PERK TIME RESULT ARER

NO.  NAFE MIN COUNTS
1 B.964 93,2333 2832568
2 4,401 .71 35738
TOTALS: 160, Bras 2BeeS92

OETECTED PEAKS: 2 REJECTED PEAKS: B

AMOUNT STANDARD: 1.8806800

WLTIPLIER: 1.86A6649 DIYISOR: 1.0990900
NDISE: 17%.8 OFFSET: -4
END
4, 4m1 ~ 0
.ﬁ "l
(RS T g
T I
¥y
TNJECT

FPO B 16K3 1.8 CM-M 15%

HOISE = 175.8

e 9 ghly
D/L-/N/,Q,%%obe/

YERTAN 3688 CAS CHROMATOGRAPH
HETHOD =
TIME 3%:43
SAMPLE:

PN MODE: ANALYSIS
CALCULATION TYPE: PERCENT

2! A6 3

RUN 15872 RECALD

PERK  PEAK TIME  RESULT SR RT
HO.  MAME MIN HEIGHT
1 9.272  87.90 01,1
2 1538 22761 £a.2
3 4,463  9.9253 20, 4
TOTALS: 199, B399 1,3
DETECTED PEAKS: 3 REJECTED PEAKS: @
AMOUNT STANDARD: 1.0926000

RULTIPLIER: 1.0088808 [IVISOR:
HOISE!

1
iw
)

158.1 QOFFSET: -23

OH aWITT=D



FETHOD 4 RUN 1374
TIME 18:29 21 AUG 21
SHItPLE:

RUN MODE: ANALYSIS

CALCULATION TYPE: PERCENT

PERK  PEAK TIME RESULT HES
MO.  NRME MIN COMTS
8.974 Q7.5374 15459307
1.527 8,3299 SHE5L
4,396 2,1424 248457

TOTALS! 100, 06000  150oHoGE
DETECTED PESMKS: 3 REJECTED PEAKS: 8

AMOUNT STANDARD: 1. AAGE0GG
ALTIPLIER: 1.5900068 DIVISOR: 1.006008

410 s

NOISE: 14€.8 OFFSET: -14
B8O
| -
4.3% —

LI <o
B34 #t R

INECT
FPO B 16¥9 1.9 T 1

HOISE = 143.8

Ba ks ~§ /(11
L= 224( 0 o€
Ceprer

YARIAN 2688 GAS CHROMATOGRAFH

METHOD 3 RUN 1973 PECALS
TINE 16: 16 21 AlG 31
SAMPLE:

RUN MODE: ANALYSIS
CALCULATION TYPE: PERCENT

PEAK  PERK TIME RESILT S RT
MY NAME RIN HEIGHT
1 A. 964 29, 798¢ g8,

2 4,481 19,2693 i
TOTALS: 194, 3984 MRE.2

DETECTED PEAKS: 2 REJECTED PEAKT: @
HIOUNT STANDARD: 1.0009999

MULTIPLIER: 1.B0G6660 DIVISOR: 1.0600050
HOISE: 175,23 OFFSET: -2




YARIAN 3660 GAS CHROMATOGRAPH

YETHOD 4 RUN 1979
TIME 18:41 21 alc A
SAMPLE: .
RUN MODE: ANALYSIS s
CALCULATION TYPE: PERCENT
PEAK, PEAK TIME RESULT HER
MO, MNAME MIN COUNTS
1 972 Q7. 487 ese7
2 1.528 8.269 51984
2 4,397 2.0437 47801
_ TOTALS: 166, 3a6 1987637
DETECTED PEAKS: 3 REJECTED PEAKS: B
AMOUNT STANDARD: 1.00800003
RATIPLIER: 1.0880688 DIVISOR: 1.0680868
NOISE: 162.3 QFFSET: -13
END
4,307 o
1,528
8T e
[ I
2
THEDT
FPD B 14622 1.8 Chew 15
HOISE = 152.3
-2
160/ L
VEREIAN 3688 CAS CHROMATOGRAPH
METHOD 2 PiM 1974 BECALL
TIME 16: 29 21 /UG 28
SANMPLE:
PN MODE: ANALYSIS
CALCULATION TYPE: PERCENT
PESK PEAK TINME RESULT 53 RT
NO. NAaME MIN HEIGHT
1 A,378 34,7554 1282.3
2 1.527 4,3160 G, 4
3 4,395 11,3314 242,53
TOTALS: 1068, GRRA 21441

DETECTED PEAKS: 3 REJECTED PE@KS: 2
AMDUNT STANDRRD: 1. 0066RG0
RULTIFLIER: 1.8830065

WITIE: 14,2




YARIAN 3688 GAS CHROMATOGRAPH

METHOD ¢4 PUM 1976
TIME 1@8:52 21 AJG 2!
SAMPLE:

RUN MODE: ANALYSIS
CALCULATION TYPE: PERCENT

DETECTED PEAKS: @ PEJECTED PERKS: @
AMOLNT STENDARD: 1.6830800
MULTIPLIER: 1.@@45068 DIVISOR: .8000008

-4

N

NOTSE: 127736 OFFSET: -19
ERRAR LOG:
NO PEAKS
END
<&
‘~\‘~. sﬁ\
= -~ R
‘l 1
INECT

FPD B 16X3 1.8 CM/M 15X

Bré 457~ §121] 9
D L\/dd/,@ hove |

VERIAN 3088 GAS CHROMATOGRAPH

FETHOD 3 PUN 1975 RECALD
TIME 18: 41 21 AlG 91
SAMPLE:

BUN MODE: aNaLYSIS
CALCULATION TYPE: PERCENT

PEAK  PEAK TIME RESILT 5G RT

NO.  HAME HIN HEIGHT
1 8,375 34,2373 556,53
2 1.528 3.9944 28,5
3 4,337 11.8375 83.2

TOTALS: 199, 3303 FARE

CETECTED PEAKS: 3 REJECTED PEAKE: 8
AMOUNT STANDARD: 1,39A00890

WMILTIPLIER: 1.8088086 DIVISOR: 1.AQRBHEC
HOISE:  182.3 OFFSET: =15



VARIAN 3688 GAS CHROMATOGRAPH

YETHOD 4 RN 1377
TIME 11:@85 21 &G 51
SAKPLE:

RUN MODE: anNAlYSIS
_ CALCULATION TYPE: PERCENT

PEAK  PEOK TIME RESILT HEL
NO. NePE MIN O3S
1 8.868 DB.1EET PliaT3al
2 1.585 3.2413 515974
3 4,39 1.56% =

TOTALS: 1688008 21535726
QETECTED PEAKS: 3 REJECTED PEAKS: 3
AMOUNT STANDARD: 1. 0eooees
MLTIPLIER: 1.30000868 OIVISOR: !.30048%%
NOISE: 1B2.5 OFFSET: -17

B4

4,392 —

[ v

FPD B 1848 1.

e
Bl -200/2 - MIvE-)

YARIAN 3688 GRS CHROMATOGRAPH

METHOD 3 RUN 1976 PECALC
TN 10152 21 Allg &
SAIMPLE:

FUN MODE: ANALYSIS
CALCULATION TYPE: PERCENT

DETECTED PEAKS: @  PEECTED PERKS: 2
AMOUNT STANDRRD: 1.3088889

BMULTIPLIER: 1.00GG066 DIVISOR: 1,000
HOISE: 127736 OFFSET: -1R

ERROR LOG
HO PEAKS




YaRIAN 360@ GAS CHROMATOGRAPH
METHOD 4 RUN 1973
TIME 11:1€& 21 AlG 81
SAMPLE:

RUN MODE: ANARLYSIS
CALCULATION TYPE: PERCENT

PEAK.  PEAK . TIME RESULT AREA
HO.  NAME My COLUNTS
1 @.972 . 96.50A7 3184571

2 1.531 B.1376 A2

3 4,398 1.2620 487
TOTALS! 180, BAGA 3231822

QETECTED PEAKS: 3 PEJECTED PERKS: 9
AMOUNT STANDARD: 1.DB8eEREGA
WALTIPLIER: 1.205@098 ODIYISOR: 1.B3089004

NOISE: 155.5 OFFSET: -328
END
4,798
1,571
- _ N
INECT

FPO B 1643 1.4 CM-M 1T
MOISE = 155.5

ro#s o7
plL-~(s0]g MObE-]

WRIN 3636 GAS CHROPATORREPH
METHOD 3 RUN 1577 PECALC

TIME 11 !35 21 HU': 21
SAMPLE:

RN MODE: AMALYSIS

CALDULATION TYPE: PERCEMT

PEAK PERK TIME RESULT

CT

o
i

1T

NO.  NAME MIN
! 6,953 36,1713
2 1.585 J.R445
3 4,338 39,3332
TOTHLS: =

DETECTED PEAKE: 3
rd‘!'\l NT ‘THHDQFB 1 Q ﬁ@m

n1




YHILHIY SQUY 1amD AT s T

RUN 1922
TIME 11:28 21 AlG 21
SAMPLE:

RN MODE: ANALYSIS
CALCULATION TYPE: PERCENT

PEAK  PERK TIE  RESULT AREA
NO.  NAME MIN COUNTS
1 8.374  93.4853 2933195

2 1.531 8.7 410

3 4,491 1.4193 37303
TOTALS: 1000009 2630135

DETECTED PEAKS! 3 PEJECTED PERKS: 8
AMOLUNT STANDARD: 1.30800009

MULTIPLIER: 1.808886@ DIYISOR: 1.GBR00EQ
NOISE: 148.8 OFFSET: -13

EFROR LOG
ANNCTATION OMITTED

D
4,433 LT
@2 R
WEST
FPO B 1643 1.3 T 5%
MOISE = 148.3
DL f/pa/ﬂ m005{
WERTAN 3509 GAS CHROMATOGRAPH
METHOD 2 PUN 1878 FECALC
TIME 11: 16 21 AE 91
SAMPLE !
PN MODE: ANALYSIS
CALCULATION TYPE: PERCENT
PEGK  PEAK TIME  RESWLT 50 T
MO,  NAME WIN HEIGHT
i 8.973  38.9778 358, 7
2 1,531 3.089 1.7
3 4388 3.635 333
TOTELS: 199, 339 365,53
DETECTED PEGKS: ;

AMOUNT




YHIULHN SOt GHT LRRUIRH UGk

FETHOD 4 RUN 1968
TIME 11:39 21 AUG 51
SAMPLE!

RUN MODE: ANALYSIS
CALCULATION TYPE: PERCENT

DETECTED PEAKS: A REJECTED PEAKS: 4
AMOUNT STANDARD: 1, Ro690ad

MULTIPLIER: 1.8980808 DIVISOR: !,0000280
MOISE: 182.8 QFFSET: -21
EFROR LOG:
l NO PESS
END
cT
| —
R
1
.l A
HIECT

FPD B 16%2 1.3 CAAM 15
MOISE = 182.5

N

VARIAN 3689 S CHROMATOGRAPH

FETHOD 3 RUN 1979 RECH L
TIME 1122 31 Aug 3t
SHMPLE:

EUN MODE: ANSLYSIS
CALCULATION TYPE: PERCENT

PEAK  PEAK TIME PESILT 3G RT
NO.  NpsE MIN HEIGHT
1 8.974¢  57.£289 7683

2 1.531 3.2628 £e.2

3 4,451 3.23%2 I
TOTALS: 109, 3889 877.4

DETECTED PEHES: 3 REJECTED PEAKS: @
AMOUNT STSHDARD: 1. 0ABGAGH

MULTIPLIER: 1,@B0@@6E DIVISOR: !, GEGHEEE
NOISE: 143.3 OFFSET: =13

ERPOR L
ANHOTATION OMITTED




YARIAN 2680 GAS CHROMATOGRAPH

YETHOD 4 RUN 1981
TIME 11:53 21 6UG 91
SEPLE:

RUM MODE: AMALYSIS
CALCILATION TYPE: PERCENT

PEAK  PEAK TIME RESULT AFEL
NO.  NAME MIM COUNTS
1 8.971 93,6754 cRT16ne

2 1.528 3.2716 5786

3 4,399 2.852¢ 43123
TOTALS: 168, pREe 21686348

OETECTED PERKS: 3 REJECTED PEAKS: B
AMOUNT STANDARD: 1.PR6006R

HATIPLIER: 1.0058034 O0IVISOR: 1.0000008
NOISE: 162.3 OFFEET: -19

1.522 =
1.528 o
F’;‘H R =
{ 1
INEDT

NOISE = 162.3

s 9 #al1)
DL~/9%/0 - mopr:’-\

YARIAN 2688 GAS CHROMATOGRAFH

FETHOD 3 BUN 1988 RECALC
TIHE 11:39 21 alc 31
oM '

RUN MODE: ANALYSIS
CALCULATION TYPE: PERCENT

[ETECTED PEAKS: @ PEJECTED PERKS: @
ADUNT STANDARD: 1. 3005089

MULTIPLIER: 1.6080@86 DIYISOR: 1.0040832
HOISE:  182.5 OFFSET: -2i

ERROR LOG:
ND PERKS



Veaulmft SCU0 s ohnldith varni T

NETHOD 4 RUN 1982
TIME 12126 21 AlG 91
SAMPLE:

RUN MODE: ANALYSIS
CALCULATION TYPE: PERCENT

PEAK  PEAK TIME RESULT ARER
NO.  NAME MIH COUNTS
1 8.964 98,6284 2268177

2 4,443 1.3713 31556
TOTALS: 1688, 3969 2398733

DETECTED PEAKS: 2 REJECTED PEAKS: 8
AMOUNT STENDARD: 1.2808468
MUALTIPLIER: 1.@@aaBd@ DIVISOR: 1.Pe006ed

NOISE: 183.1 JFFSET: -13
EPROR_LOG:
ANNOTATION OMITTED
END
4.482 <7 o7
2,264 _bop
I
: kA
INECT

FPO B 1643 1.8 CheM 153

METHUB RUN 1981 RECALC

TIME 11t 5" 21 At 3

SHMPLE!

RUM MODE: aMNALYSIS

CALCULATION TYPE: PERCENT

PEAK  PEAK TIME RESULT 30 RT

NO.  MAME HIN HEIGHT
1 4,371 35.37 528,28
c 1.52¢8 3.5792 .t
3 4,399 18,511 3p.4
TOTALS: 188, 3688 82,2

DETECTED PEAKS! 3 FEECTED PEAKS: @
S0UMT “’TQNDHFD 1. AGRRRRGA
MULTIPLIER: 1. Q30AR

SRR D




PN 1922

YaR1lAN 3oi GRS CHRUMATOGERFH
FETHOO 4

TIME 12:39
SAPLE:
RUN MODE: aNALYSIS

21 4G 21

CALCILATION TYPE: PERCENT

PERK  PERK TIME RESIAT &RES

NO.  NARE MIN COLHTS

1 8.979 98,0545 17205346

2 1,529 3.2731 bt

3 4,397 1.6662 02584

TOTRLS: 186.6082 18150117
DETECTED PEAKS: 3 PEJECTED PEAKS: B

AMDUNT STAMNDARD: 1. ARAGGGA
MATIPLIER: 1.080009688 OIYISOR: 1.0000000

NOISE: 1P8.5 OFFSET: -7
BoO
4,297 __<t: oT
1.529 ol
== j; C R
‘[ 1§
Z Y
INJECT
FPD B 1642 1.8 oMM 15
NOISE = 128.5
pac#e I
DL-da0/L_  MOE]
YARTAN 3680 GAS CHROMATOGRAPH
YETHOD 3 UN 1982 PECALC
TIME 12126 21 AU 91
SHMPLE:
RUN MODE: ANALYSIS
CALCULATION TYPE: PERCENT
PEAK  PEAK TIME RESULT o BT
M),  NOME MIN REIGHT
1 8.964  9@,7813 8%, 4
2 4,457 92,2132 5
TOTALS! 129, 30902 793,90
DETECTED PEAKS: 2 REJECTED DEAKS: 0
AOUNT STANDARD: 1. 0P00000
MULTIPLIER: 1.6000880 OIVISOR: !, 0000080
MOTSE:  169.1 OFFSET: -1

Tikj TATTOCT




YARIAN 3668 LAY UHRURRTUGKHE
HETHOD 4 RUN 1984
TIFE 12151 21 AUG 91

SHPLE:
RUN MODE: ANALYSIS
CALCIAATION TYPE: PERCENT

PEA. PERK TIME RESLLT &ES
MO,  NAME MIN COKTS
1 8.973 97,6822 1920185

2 1.531 ’,2756 7t

3 4,481 2,1218 az1%a
TOTALS: 184, Bane 1986223

DETECTED PEAKS! 3 REJECTED PEAKS: 8
AMGLWT STANDARD: 1. AGR8AGEA

WMATIPLIER: 1.o69d3028 OIVISOR: 1.00006%
NOISE: 162.3 OFFEET: -23

21

4,461 .ﬁ: oT

1 234
PRulips j
:iT
aaz !

INEZT
FPO B 1648 1.2 O 1S
MISE = 162.3

L 1
DI~/ 254

YARIAN 3588 SAS CHROMATOGRAPH

METHOD 2 RUH 1982 RECALD
TIME 12:3% 21 85 51
SAMPLE:

AN MODE: ANGLYSIS
CALCULATION TVPE: PERCENT

PEAK PEAK TIME RESULT 54 RT
HD.  NAME MIN HEIGHT
1 A.37a 89.71M4 19235.2

[ 1.529 4, 1822 ®.7

3 4,357 18.1723 22,7
TOTALS: 190, 0009 2258.3

DETECTED PEAKS: 3 PEECTED PEAKS: 8
AMOUNT STANDARD: 1.3086000
MULTIPLIER: 1.@06G086 DIVISOR:

MITEE: 1225

TEFSETY -



VARIAN 3688 GRS CHROMATOGRAPH

FETHOD 4 PLN 1085
TIME 13102 21 AuG 91
SAMPLE:

RUN MOOE: ANALYSIS
CALCULATION TYFE: PERCENT

PESK  PESK TINE PESULT RFEA
NO.  NAME RIN COLTS
! 8.375  98.4589 2336572

2 4,483 1.5382 2654%
TOTALS: 1066, Gaa0 2373117

DETECTED PEAKS: 2 PEJECTED PERKS: 8
AMOUNT STANDARD: 1, 2006020

MLTIPLIER: 1.2060068 ODIYISOR: 1.Paadusd
NOISE: 189.4 OFFSET: -18

D

4,403 ﬁ: (s

4
s 8 JL“'- CR
[ "
tFoay
A F
INEDS

FPD B 1648 1.8 CMAM 15X
NDISE = 139.4

BA6 4/ 0
pie=1ovA_

YARIAN 3683 GAS CHROMATOGRAPH

METHOD 3 RUN 1204 RECR D
TIME 12:51 21 AG 31
SAMPLE:

PUM MODE: ANALYSIS
CALCULATION TYPE: PERCENT

PEAK  PEAK TIME RESULT
NO.  NAhE MIN
1 Q.373 95,1232
2 1.531 4,8112
3 4,481 18,3654
TOTALS: 180, 5299 =

DETECTED FEAKS! 3 REJECTED PEAEC: @
AMOUNT STANDARD: 1. Re6@@end

WULTIPLIER: 1.8@@@8GG DIVIGOR: !.3@0605%3
MOTSE!  1R2.3 QFFSET: 25



METHOD 4 T TRuM 19
TINE 1T: 21 G 91
snm_s:

RUN MODE: ANALYSIS

CALCULATION TYPE: PERCENT

PEAK  PESK TIME RESLLT AFES
ND. NAME MIN JRITE
1 @.372  972.7275 18246283

2 1.533 #2845 22127

3 4,483 1,975 365253
TOTALS! 190.0968 18563134

DETECTED PEAKS: 3 PEJECTED PEAKS: 2
AROUNT STANDARD: 1.R3A05040

WMULTIPLIER: 1.0006668 DIYISOR: 1.0000008
NOISE: 142.8 OFFSET: -28

LoG:
ANNCTATION OMITTED

B0
4,480 —J

;

-
8wt
o o ¥ -
- R
T
oo
R

7“ ﬁ"

FPD B 1643 1.8 MW 13X

9

NDISE = 142.8

YARIAN 26808 GAS CHROMATOGRAPH

FETHOD 3 RUN 15985 RECALD
TIME 13:82 21 AlG 51

APLE:
RUM MODE: AHALYSIS
CALCIRATION TYPE: PERCENT

PEAK  PEGK TIME REEULT SERT
M.  HAME RIN

a.975 R, 2504
4,443 2.7473

TOTA S 159, 368

) s

EF"‘-'CTEE PERKS: 2 F‘E.‘EC'T'ED PE
STRNDH PG3



TIME 12:25 21 AUG 91
CHIPLE:

RLM MODE: ANALYSIS

CALCULATION TYPE: PERCENT

PEA PEAK TINME RESULT 4

s
-

e

M. NAME MIN Cri3
! LTI og. 2ges 27!
2 1.831 a,1339 515
2 4,353 1.5288 e

TOTALS: . 184, aeag 2EiT4z2

CETECTED PESKS: 3 REJECTED PEAKS: @
ARCUNT STANDARD: 1. B82a080

RLTIPLIER: 1.0098088 DIVISOR: 1.0000e0
HOISE: 182.6 OFFSET: -12

-
D
4.

YARION 3680 GAS CHROMATOGRAPH
METHOD 2

TINE 13: 13 21 AlG 91
SEMPLE !

RN MIDE: ANALYSIS

CALCULATION TYPE: PERCEMT

PEGK  PERK TIME RESULT
NO.  HAME HIN

a.32 24,3671
1.533 4,1152

4,432 11.917%
OTALS: 163, 2309

DETECTED PEAKS: 2 PEJECTED PEAKS: 2
HANT STANDARD: 1, 8066300

ad iy

MULTIPLIER: 1.@p60@60 DIVISOR: 1. 0603080
HISE: 142,58 OFFSET! -28

1




[ S TS RIS
TIE 13:37 21 Wl %1
SHMPLE:

RUN MODE: ANALYSIS

CALCILATION TYPE! PERCENT

PEAK PEAK TIME  RESLLT
ND.  NAME MIN

1 8.975 98,4270
2 4,499 1.5129

DETECTED PEAKE! ?  PEJECTED PEGKS: 2
AMOUNT STANDARD: 1, 269304048
MULTIPLIER: 1.p0@e@ee DIVISDR: !, G6GE0csd

MOISE: 1s2.3 OFF3ET: -2

ERROR LOG:
ANNOTATION IMITTED

YORIAN 3580 GAS CHROMATOGRAPH

METHOD 2 RUM 13287 RECM D
TIME 13:23 21 4z 3

PN MODE: AMALYSIS

CALCULATION TYPE: PERCENT

PECK  PERK TIME PESILT
MO.  HANE mIy

! 2.377  27.21%
2 1.531 3.3618
3 4,333 3,4224

TOTELS:

AT




RETHOD 4 RUN 1382
TIME 13:493 ' 21 /UG 9t
SaFiE:

RIH MODE: ANRLYSIS

CALCULATION TYPE: PERCENT

PESK  PESK TINME RESULT ARER
NO.  MNAnE MIN COUTS

1 8,972 38,1153 13782658
1 c 1.535 a,z7z! 51875
kS 4,414 {.o333 38539
TOTALS: 168,56888 19851173

DETECTED PEARKS: 3 REJECTED PERKS: @
AMOIMT STARDARD: 1. 8QG6HGA

MULTIPLIER: 1.e@@@c00 DIYISOR: !,
MOISE: 153.3 OFFSET: -22

ERFOR LOG:
ANNCTATION OMITTED

FPO B 16X 1.8 CRAN 1S

MilZz = 155.5

Bl # |
p[Ldeo/ {

VARIAH 3688 GRS CHROMATOGRARH

¥ETHOD 3 RUN 1323 RECALC
TIHE 13:37 21 Gt 2
SRPLE:

RUN MODE: AMNALYSIS

CALCULATION TYPE: PERCENT

PEfK  PEAK TIME RESLLT S RT
M),  HNAME MIH HEIGH

! a8,975 om, 3047
2 4,485 2.6352
TOTALS:

CTED PEAKS:

£TE
o




VAME 14 £l AUG 51
SHMPLE:

RUN ®MODE: AMalYSIs

CALCULATION TYPE: PERCEMT

PERK  PEAK TIHE RESULT ARER
M), NAME MIH COUNTS

1 8.975 57,8538 2B2E7es
2 1.532 R.2943 5833
Z 4,399 2.8z 42252

TOTALS: 106, dRee 2BES13E
CETECTED PERKS: 3 REJECTED PERKS: 8
AMOUNT STAMDARD: 1. AREGAGR
MATIPUIER: 1,3008000 0IVISOR:
NOISE:  169.1 OFFZET:

4790 J -
-

{1 =2 —
da i Sl
tw”'
R

BATE e
- “

INJEDT
FPD B 1643 1.9 CHW 1S

MIISE = 189,1

BAL 4 (3
pll- (004

YARIGN 2608 GAS CHROMATIGRAPH

METHOD = RUN 198% RECH
TIME 13:43 21 Al
SAMPLE:

FiH MODE: aNalyYs
CALCUL ATION TYFE

PESK  PERK TIME REZILT S0 BT
HO.  NAME HIN HEIGHT

I3
P OPERCENT

1 2,972 25.39% 1978, 1
z L5 4.p911 34,7
2 4,419 12,2495 231.3
TOTALS: 193,988  2793.2

DETECTED PEAKT:
AMDUNT STANDRRD:
MULTIPLIER: 1.0G80080 DIYVISOR: !, BRG0Ree

MOTSE: 155.S OFFSET: -22




GHPLE:
PUN MODE: ANALYSIS
CACAATION TYPE: PERCENT

e, PEAK TIME RESLT

Wi, NAWE WIN
1 8.974  98,£78%
s 1,534 9.179% 117
3 4.40m 1,12 1TEEGT

TOTHELS: 106, aaRe  117221¢]

ETECTED PEAKE! 3 REJECTED PES: 8

AHOUNT STANDARD: 1. 800006
5._"' 1P "3? ..F*E‘BEE?E\B 0IVISOR: !, oFaEsss

.
CE: 1= F+FSET i
OIS =0 troty: —ll

4,400 = T

JERTAN ZAB3 GAS CHROMATOGRAPH

YETHOD 3 RUN 1998 RECALD
TIME 1417 21 Alig 31
SHPLE:

N WIDE: AHALTYSIS
CALCULATION TYPE! PERCENT

PR PEAK TIME
NG, HHPE MIN

ol puaes

TOTALS:

DETECTED PEAKS: 2 REJECTEL !
WIOUNT STRHDARD: 1. BHGAGHD
MULTIPLIER 1 GARARER  DIVI

z
-




VAR IAH 3608 GAS CHROMATOGRAPH
METHOD 4 RUN 1292
TIME 14:23 21 aug M
SAfPLE:

M MODE: abALYSIS

CALCHL ATION TYPE: PERCENT

PEAK  PEAK TIME RESULT
NO.  NAME MIN

1 3.974 33,7966

2 1.53¢ @.118%

3 4,418 1,8343
TOTALS: 198, 12008 49RETS

DETECTED PERKS: 3 REJECTED PEAKE: &
GIOUNT STRHDARD: 1. 330303

MULTIPLIER: 1.000G@28 DIVISOR: !.BAGAGE
WIIZE: 188.4 OFFZET: -id

ERROR LOG
AHNOTATION OMITTED

A

- -
4, 414 <‘ el
1526 }‘
B ——JE TR
7

MOIZE = 183.4

VARIAN 628 GAS CHROMATIGRAPH

PETHOD 2 RUM 1991 FETALD
TIME 14011 21 4G 3
SAFLE

RN MODE: ANALYSIS

CALCULATION TYPE: PERCEMT

PESK  PERK TIME RESULT
NOL  NAME HIN

1 B.374
2 1.534
3 4,486
TS 1758, 3

oy




SAMPLE:

PUN MODE: ANALYSIS
CACIRATION TYPE: PERCENT

PEA.  PERK TIME PESULT GREF

MO,  NAME mIN COUHTE
1 8.97% 28,7468 J136EES
2 1,933 B.13335 4241
3 4,35 1.119% ITEET

TOTRLS: 166, GARA 1776

DETECTED PERKD: I REJECTED PERKS: 8

AMOUNT STANDARD: 1, GRaAG6G

MALTIPLIER: 1.P@nagee DIY _,CIR P 1, 0BaEeGa

NDIZE: 168.1 FFEET -1E

---------

MOIZE = 189.1

msa’
L-[o0]4_

VRIAN 3688 GAS CHROMATOGRAPH

METHOD 2 RUN 1982 FECALD
TIME 14123 21 AG 31
SAMPLE:

RN MODE: ANRLYSIS
CALCULATION TYPE: PERCEMT

PEGK  PEA TIME RESULT
NO.  NAME MIN
1 8,374 4-.9':7"1
2 1.53 2,863
3 4, 41h 3 1215
TOTALS: 139, 3083

DETECTED PEAKS: 3
AMDUNT STAMOARD: 1.f BEBBF*ﬁﬂ
MULTIPLIER: 1,@G@G08e DIVISOR:
MOISE: 133.4 OFFZET: -1




P UL+ mLfs LT
TiME 1-‘1 45 21 Al 31
SHEPLE

RPN MOOE: ANALYSIS

CALCULATION TYPE: PERCEMT

PERK  PESK TI REZULT
NO.  NATE

)iy
o pa 13D
‘

[

L35 1.?3449

TOTALS: 133, FEa7 38408

DETECTED PEAKS: I  REJECTED PEAKE: @
MCUNT STANDARD: 1, 3R0@0e8

WLTIPLIER: 1.600606 DIYIZOR: 1,0666200
WISE:  179.3 OFFSET: 29

.
1 ] 1

ERRORE L
ANNOTATION OMITTED

ot cr

VRN 3500 GAS CHROMRTOGRARH
YETHOD 3
TIME 14: 34
SHMPLE:
AN MODE: CHGLYSIS

L CULATION TYFE! PERCEHT
PESK  PESK TIME  RESULT
MO, HAKE MIN

4 Q. a7s a9 OIRS

i e J5d [on Do i S

~ P -

z 1.553 Z.0084
= =

3 4,398 3.1314




[ R

P, gt




e fé 7/”/7/

e




. VARIAN 3588 GRS CHROMATIGRAPH

- METHOD = RUH c@as FECALT
TIME 83: 33 22 A 3
SAMPLE:
RUM MODE: aNALYSIS
CALCULATION TYPE: PERCEMNT

PEAK  PERK TINE RESILT
NO NAKE MIH
a,5982 31,3383
1,546 16, fods
4,404 52 ‘

TOTALS: 108G, 2Ea 477.2
DETECTED PEAKS: 3 REJECTED PhaED:
AMOUNT STRNDARD: 1. 5300803

- MULTIPLIER! 1.@068888 DIVIGOR: 1, Q082
MOISE: 143.2 OFFSET: -Z8

Gipy .

YARIAN J688 GAS CHROMATOGRR
FETHOD 4

TIME 88133

SAMPLE: -
FUN MDDE: ANALYSIS
CALCULATION TYPE: PERCENT

PESE  PEAK TIME
MO, HEE MIN

1 8,382
1.545
4. 404

(AL

TOTALS:

OETECTED PEAKS: 3
AMOLNT STRHDARD: 1. GEOARA0
WATIPLIER: 1, 50A860a
NOISE: 148.2




YARIAN 2683 GAS CHROMATOGRAPH
WETHOD 4 RUN 20EZ
TIME @3: 44 22 MG 3
SAMPLE:

P mMOCE: ANALYSIS

CALCULATION TYPE: PERCENT

PEAK PEAK TIME
NAFE MIN
|,373
1.545
4, 453

TOTALS: 1088, AEad 1545812

bln;r—-.g

DETECTED FE4KE: 3 REECTED PERKD: &
AMOUNT STARNDARD: 1, BRGA3E3
MULTIPLIER: 1.RB@RGace DIVISOR:
NOISE: 132.8 OFFSET:

ERROR LOG:
ANHOTETION OMITTED

‘ ‘ \’i:‘x J ' -




éuj‘- ’-'\.:" e —— T o
RUN MODE: AMaLYS
CAlL CULATION TYPE:

PEAK  PEAK TIME  RESULT ARES
HO.  NAME MIN COLMTE

1 “.572 26,2385 1434775
2 1.547 g, 5o07 So8le
3 4,43 54,4383 2420601

TOTALS: 1683, Baaa 2314233

DETECTED PEAKS! 3 REJECTED PEaD:
ARMCUNT STRNDARD: 1, 5006689

MUELTIPLIER: 1.@&@0860 DIYISOR: 1, BC0GGRE
NOISE: 199.3 AFFZET: 3

EFROR LOG:
ANNOTATION OMITTED

=)

4 Ane _J
| +o amaremg

1,547 —
S L,

THIECT
CER D fSWD 1 R S doe
FREU 2 LRAE LB L i-J

YARTAN 2680 GAS CHROMATOGREAPH

METHOD 3 RUN 282 RECALD
TINE S 44 22 /G 51
SAMPLE!

PUM MODE: aMalYSIS

CALCULATION TYPE: PERCENT

PESK  PESK TIME RESILT
HO.  NeME RIN

1 8,379 33.59%4
= 1.548 A418

32 t
4,452 49,3554

el

TOTALS: 163, 3980 263,35

DETECTED PEQAKS:
AEMOUNT STANOARD:
MH‘ ”'IF“ TT—"’“ 1.BR




{ifE B2 1N £ Aiz ol

- SAPLE:

RUN MODE: ANALYSIS
CALCULATION TYPE: PERCENT

PERK  PERK TIME ts
NO.  NAEE MIN COUNTS

M0 e
re
N
s

1QESTE

PR VAL A,

TOTALS:

DETECTED PEQKS:
AMOUNT STANDARD:
ALTIPLIER:
NOISE: 114,92

I
el
L]
b
|

[r W Yl

FPO B 1658 1

NOISE = 114,23

SAMPLE!
PN MIDE: ANALYSIS
CALCULATION TYPE: PERCENT

PESK  PES TINE

DETECTED PEAKS: K
AFOLINT  SToMNDARD:
MATIPLIER: 1.

NOTSE:  155.5




YARIAN 2668 GAS CHROMSTOGRAPH
METHOD 4 RUN 2885
TIME 85: 2@ 22 AUG 31
SAMPLE:

RUN MODE: ANALYSIS

CALCULATION TYPE: PERCENT

PEAK  PEAK
Ml.  MNAME

(9] LR

TOTALS: 16€, BARE
DETEFTED DEH*='

HULTIPL.EE 30R
NOTSE: 146,89 DFF?ETt

g hed
?J
-
e
L]
rj
)
!
o
I:I:J
Do

1 E-" -

NOISE = 142.2

BACH
D~(00] 9

YARIGH ZeBB3 CAS CHROMATICRAPH

FMETHOD 2 PLUH Z8GS RE

“TME a3 12 22 %HG 31
SaMPLE:

A MODE: aNBLYSIS

CALCULATION TYPE: PERLCENT

PESK  PESK TIME  PEZULT
MO, HAME MIN

1 7,343

2 1,524

3 4,395

ekl
e

D _-.:u PE.



VARIAN 2680 GAS CHROMATOGRAPH
METHOD 4 RUN 2667
TIME 18: 86 22 Allg 31
SaMPLE:

RUN MODE: AMALYSIS

Cal CULATION TYPE: PERCENT

PERK PEAK TIME RESILT
HO.  NAKE MIN

L 8,364 57,5373
2 4.3 2.4z

TOTALS: 160, AEER

DETECTED PEAKS: 2 REJECTED PERES:
AMOUNT STEMNDARD: 1. BRARGGES

ULTIPLIER: {.9808c68 DIVISOR: 1.9050683
NOISE: 185.1 OFFSET: &

-t

MOISE = 19,1

B 19
piL- 109l

SHMPLE:
FUMN MODE: sMaLYSIa

£
.
=
k]
3
<
1
Y
24

CALCULATION TYPE:

-

PEAK PEAK
! NRME




4
(¥
fery

Fy OTIME 1888 22 RS
- SAMPLE:

RN MODE: AMALYSIS
" CALCULATION TYPE: PERCENT

PESK PR TIME REZILT SFER
NO.  NREE MIH

1 #5371 95,2555
c 1,533 @#.2814
3 4,406 3.392%

TOTRLS:

DETECTED PEAKE:
AMOUNT STSNDARD:
MULTIPLIER: 1,086
NOISE: 142.8

ERROR LCG:
AHNCTATION OMITTED

en

- ¥

Bbead

J nd
I

[l

VARIAN 2220 GRS CHROMATOGRGPH
HETHOD = ‘ F

PUM MODE: aMal vEIs
CALCULATION TYPE: PERCENT

PERK PES TIME RESILT SRR
NO.  HNesg Ml HEIG
i 8,554

2 4,382

o e e




v HeIRUU 4 R S
- TIME 1@ 32 22 AUG 21
- SAMPLE:
RUN MODE: ANALYSIS
CALCLASTION TYPE: PERCENT

PEf  PEQK TIME RESULT
MO, HAHE MIN

1 a,5:8 . 2283
2 1,522 ],2437
3 4,385 2.527%

TOTALS: 1684, 3806

CETECTED PEAKS: 3 REJECT
AMOUNT STANDARD: 1. BGR0GAR
RLTIPLIER: 1.9608888 0IYISOR:
HOISE: 182,86 :

.

I 4]
21
[

-

4,35 = v

Py

VERIAN Z688 GAS CHROMATOGRAPH

FETHOD 2 RUN ZGG2 RECL T
TIME 18:13 22 alG 3t

SAMFLE:
PN MOOE: AHALYSIS
CALCULATION TYPE: PERCENT

PESK  PESK TIRE
NO.  NAHE MIN

el P
o
-
[
e,

TOTAELS:

DETECTED PEQKS: 3 ’E.
AUNT STAHDARD: 1. A99EG2
MU}TIPLIEE: ;.

MIISE: 142,93

.....




~ METHOD 4 FUN zBl@
© TIME 18:44 22 AG 31
~ SAMPLE:
- RUN MODE: AMALYSIS
" CALCULATION TYPE: PERCEMT

PEAK PERK TIRE RESULT ARES
NAME MIN COUNTE
9.374 96,4212 2185178

afpyre .E

1.52¢ A, 2252 R
4,487 3.2213 J4:317
TOTALS: 1043, BHEG 2254352

DETECTED PEAKES: 2 PEECTED PE&Z: @
AROUNT STENDARD: 1. 0952098

MULTIPLIER: 1.886008¢ DIVISOR: 1.5G80680
MOISE: 163.1 OFFSET: -85

ERROR LOG:
ANNOTATION OMITTED

321

4,467 LT

g Q74

MOISE =

-
oy
v

BG4 1
piL~{o0(L,

YARIAN 3580 GAS CHROMATIGRAPH

FETHOD 2 RUN 2pas SECALC

SHIMPLE:
FUN MDDE: AHALYSIS
CALCULATION TYPE: PERCENT

PESK  PEAK TINE FESULT
NO HAME MIN

.
1 4.35% 32,8822
¢ e 2.6715
3 4,3% 13,7251

TOTELS:
?ETEC'!‘ED PEﬁ_i::ﬁE::




VARIAN 3686 GAS CHROMATOGRAFH
METHID 4 PN 21t
TIME 168: 35 2z Al 3t
SHMPLE!

RUN MODE: ANRLYSIS

CALCULATION TYPE: PERCENT

DETECTED PEAKS: @  REJECTED PEAKS: 4
WIOUNT STSNORRD: 1. POAEAE7

MUTIPLIER: 1.8G0@060 DIVISOR: !,B@GGGS
WIZE: t62.3 OFFEET: -15

ERROR LG
N0 PEMS

cr

[ -

i

181

a4

\ by
IHEDT
FPD 8 1643 1.9 ool 13X

NOISE = 182.3

MR SApE

WRTAN 608 GAS CHROMATOGRAPH
YETHOD 3 RUN 2616 RECALC
TIME 193: 44 23 UG M
SedfPLE:

PN MOCE: aMaLYSIS
CALCULATION TYPE: PERCENT

PEGK  PEAK TINE RESULT
NG, NAME mIN

8,974 33,1131
1.53¢6 3.8172

4, 4a7 13,2635

o e

TOTALS: 166,533 a5i.s

DETECTED PEAKS: 2 REJECTED PEAS: @
AROUNT STANDARD: 1, 3028aEs
MATIPLIER: 1.@&RBERE DIVISOR: 1.0000067

WITEE:  169.1 OFFEET: -26

.
EFROR LOG
SHHOTATION DRITTED
SHHOTETIOH ORITTED




YARION 2588 GAS CHROMATOCRSPH

METHOD 4 RUN 2812
TTME 11087 22 AlG 3t
!:1

PR WOOE: ANALYSIS
CALCULATION TYPE: PERC

PEAK  PERAK TIrME RESILT
HO.  HAME MIN
1 8.37%

z 4,383

TOTALS: 183, 68 23257

DETECTED PERKS!
AMOUNT  STAHDARD:
F!U{.TIPLIER 1. a6
NDISE: 175.8

J—
ag

4 O

&, 507 o

MOISE = 175,38

YARIMH 26BE GRS CHROMATOGE
METHOD 3

TIME 1895

SAMPLE:

RUN FODE: aNALYSIS
CALCULATION TYPE: PERCENT

DETECTED PEAKS:
RINT 5 HHDHPD
WJL"'IF'LIEF“ 1.4
HOITSE: 152,32

ERREDR LOG

b ?"E




kY Y R RIS SR o PR o STy SRS 2N o N
- METHOD 4 PRI 2R1Z
T TIME 11018 22 85 31
SAMPLE:
RN MODE: Ahed vSIS
CALCULATION TYPE: PERCENT

PESK  PEQK
NO NANE

Glpy—

TOTALS:
DETECTED FEAKS

BUNT STSHDRRD: 1. G005
MULTIPLIER: 1.B00GGAR DIVISOR
MOTSE: 1326 OFFLET:

EFROR LOG:
AHMOTETION OMITTED

£MD
4,460 — -
P ————
> —

=
| 4 7y

YARIAN 2568 GAS CHROMA

TIME 11167
SAMPLE:

RUN WODE: ANALYSIS
CALCULATION TYFE: PERCENWT

PEAK  PEQE TIiRE
HO.  HAWE MIN
1 . 5%

TOTALS:

ot IER:




T —

RN MODE: ANALYSIS
CALCULATION TYPE! PERCENT

PEAK  PERK TIME RESILT

NO.  HamE MIH
a,373
1,534

s

Uy

oy

Cems

2212219

TOTALS:

DETECTED PEAKS:
MNEINT STANDARD:
FULTIPLIER: 1, @@a5i
HOISE:  182.3

ERROR LOG:
AHNOTATION OMITTED

f aTs

WRTSN 3538 GAS CHRO MATOGRAPH
FMETHDD 2
TIME 11:18
SHiTRLE:
R MCE: %L 2
Cal CULATION

PEAK  PES
NO.  Hare

ol pyy e

TUTRLE:
DE'T'EV"E{' 5‘3—“&’ 3




- METHOD 4 Rl cA1G
TIME 11+ 42 22 AJG 3t
SAMPLE

RUN MODE: AMALYSIS
CALCULATIGN TYPE: PERCENT

PERK  PEAK TIME RESULT
HO.  NAME MIN

1 4.3
c 1,535
3 4,414

TOTALS: L, 00

DETECTED PEAKS:
ATOLUNT STANDRRD:
MULTIPLIER: 1.B06F
HOISE: 163.1

EFRCE LOG:
ANMOTATION (MITTED

(5 -

m
)

1. TG —

PR J:
[t ol o
[+ e

HMETHQD 2
TIME 11:31 2z 4iE N
SAMPLE:

P MODE: AHRLYSIS

CALCULATION TYFE: PERCEMT

PECK  PELK TIME RESLLT
NO.  NAWE MIN

RUH 2814 BEC

1 35,5851
- Yl
z I, 1ies
s - 3
3 11,3138
e
TOTALS:

DETECTED PEAKS
AMOUNT STAMDARPD
MUTIPLIER: {.@

&  nghs




VARIAN 3588 GAS CHEORATOCRAPH

WETHOD 4 PLI 2616
TIME 11:54 23 flT 3t
SAMPLE: -
RUN MODE: AMALYSIS
CALCULATION TYPE: PERCEHT
PESK  PESK TIME  RESILT
MO, NANE MIN

1 8.975 92,2053

2 1532 g, 1pa

I 4,405 1570

TOTALS: 17,3900 402671
DETECTED PEAKS: 3 REJECTED FEAME: g
AMOUNT STANDARD: 1.5630900
MULTIPLIER: 1.P@08G62 DIYISCR: 1. POGGENG
MOIZE:  128.5 OFFSET: -3
EFROR LOG:

AHNOTATION CMITTED

4,408

e L
P

YARIAN Z6BQ GRS CHROMATOGRAFH
WMETHOD 3 Rl 2
TIME 11:42 22 ;u;. cn
Qﬁ!‘!F’LE

PERK.  PEAK
NO.  HNAME




VARIAN 36889 GAS CHROMATOCRAPH
METHCD 4 PIM ZRLT
TIME 1232 2z i M
SAMPLE:

RUN M20ET aMaLYSIsS

CALOULATION TYFE: PERCENT

TOTALS:

QETECTED PEpkS: 2 ? CTED
AHCEMNT C -é{lf-‘t?[l- 1, BRGAEGA
METIPLI ”:"" 1. ARRAREE
NQISE: E"é?.c,

:,’:r: :: 4;:”1: 4-

LI R R Rl e

NIISE = 283,58

P ‘H'@E SHALYEIS
CALZIR ATION TYPE: FERCENT

PESE PESE TIHE
HU N MIN
1.532

3 4,443




ME s 4 mUl: Zuic
TIME 12:43 22 G M
SaMFLE:

FUN RHODE: AMNALYSIS

CALCULATION TYPE: PERCEMT

PERK  PEAK

HO.  NAME
1 4,3
2
3 4,41
TOTALS:

DETECTED FEAKS:
HHT STSMDARD:

MULTIPLIER: 1.@@82

NIz 198,11

ERRCR LOG:
AHNOTATION OMITTED

4,418 —"
T —— i

YaRIaM EEB@ GAS CHR
HETHO

TIME 1”'7’
SAMPLE:

RUN MODE: ANALYS
CRLCULATION TYPE:

PEAK  PERK TI RESILT
M), NAME 4

1

DETECTED FEAKS:
MOLHT STAHDARD:
MULTIF'IEE' 1.B63

MATRE: S5




o Fogid el

TIME 125 22 AUG 31
SAMPLE!

RUN MODE: ANALYSIS

CALCULATION TYPE: PERCENT

PEAK  PEAK TIME
HO.  NAME RIN

1 8.97¢
2 1.536
3 4,462

TOTALS:

OETECTED PESKS:
AMOUNT  STAMDARD:
MATIPLIER: 1.0
HOISE: 182.%

A AT e
%.44-' T

i = L
iETx'
e iorn

(= 7))
&
Ik

YARIAH 36800 GAS CHROMATOCR
FETHID 32 F:U i

st ]
'g;“."
055
Fu
el
P ]

"

PN ”?ﬂ[‘E AHALYSIS

CALCULATION TYPE: PERCEMT
PEAK PEAK
HO.  HARE

ef rae—-

TOTALS:

DETECTED PEGES:
EIOLNT STaMDARD:
MULTIFLIER: 1,68
HOISE: 158,18

i




- RN WI0E: ANALYSIS
CALCULATION TYPE: PERCENT

PEAK  PERK TIME - REZAT
NO NRFE MIM

1 @,374
2 1,523
z 4,419

TOTELS:

DETECTED PEAKS:

QMDUN“ :THHDHPD 1.¢
TIPLIER: 1.B8GEG5

NQISEi 152.5

ERROR LOC:
ANNOTATION OMITTED

w3
RS
4
-5.4“1-:‘ < Rl

a2

Vﬁﬁiﬁ% 36_3 GRS J.LUﬂHTHGPH?“

TI?E B

r-_{_-g‘gn C'.

vui MOOE: AHALY:
ALCULATIC ?

PECK  DEQK
MO, HAME

Led P+

TOTALS:




FETHID 4 Pk 2821
TIME 13017 22 AE 9t
SempLE:

PUN WMDDE: ANRLYSIS

CALCHLATION TYPE: PERCEMT

PEAE  PERK
HO.  MARE

Wil e

TOTALS:

DETECTED PEAKS:
AMOLNT STENDSRD: |

WILTIFLIER: 1, BO@eaas
NOISE: 175.2

50
4,467 < e

fy

f

i

TIME 1g:a
SANPLE:
PN MODE: AMed YSIS
CALCULATION TYFE:

PERK  PEAK
O,

PERCENT

REZULT

HW“WT
MULTIPLI
MOISE:




]
R
I
b
[N}
(]
e

TIME 13:20

SAMPLE:

RUN MODE: AHALYSICS
CALCULATION TYPE: PERCENT

PEQk  PEAK TIME

N1,  MAfE mIy

1 8.57¢

2 4,453
TOTALS:

DETECTED PEAKS: 2 R

ARIOUNT STANDARD: 1. RG85380

WJLTIFLIEF’ 1, daabhag
QISE:  133.4

ERREOR LOG:
RNMOTATION CHITTED

o
e

NOISE = 189.4

e

BAG A (3
pll- [

YARTON 383 GhS IHFF'NHTWFHP”

-
if J -1 ¥

CRBH MﬂDE ANRLYSIS
CALCULATION TYPE: PERCENT

PEH‘\ PEAK
HARE

TINE

Lelpy s -

TATALS:

DETECTED PE
AFEOLUNT STAND
HULTIPL E"‘

TS iTE
MR




PAPD A i — Twd e
SAMPLE:

PN MODE: ANALYSIS

CALCULATION TYPE: PERCEMT

PEGK  PERK TINE RESILT
NG. - HAME MIN

1 8,973

2 1.538

3 4,432
ToTaLS:

DETECTED PEAKS: 3
FMIOUNT STANDARD:
MULTIPLIER: 1. ﬁﬁﬁﬁuun
MOIZE:  1R2.3

oRLOG:
ANNOTATION OMITTED

4,402 —

e raein
NOISE = 182.3

YARIAN 2660 GAS CHROMATOGRARH

FETHOD 3 FLH
TIME 1{3:23 o

SEMPLE;
RUM WODE: ANALYSIS
CALTULATION TYPE: PERCEWT

T PEAE PERK TIHE

HD. HANE MiM
8.5%¢
4, 442

[N eeS

o
Tt S

DETECTED PEAKS: E
G g thHPD
NHLTIr IER: 1 Bﬂ

P £

1 ’DQ




- TIME 1333 a2
SAMPLE:
PH MODE: ANALYSIS
CALCULATION TYPE: PERCENT

PEQK PESK TIME RESULT
M. HAME MIN

-

DETECTED PERED:
AMOUNT STAHDRRD:
BALTIFLIER: 1, o6R
HOISE: 15€.1

-
I
<— T
H
I =

ATOGRAPH
PLY 2627

FRl o

Q"x }-:#!:" x:t -

it

iy J1

B MIDE: aMALYSIS
CALOIEATION TYPE: PER

PEGK  PEoY
N0, HarE

-

ke

TOTaLS:

HIIUNT STAN
MULTIFLTER:

WITSE:

)

-
-
—




HETHOD' 4 LN 2EEs
TINE 14:94 22 MG 91

SAMPLE
RUN MOOE: At 7515
CALCULATION TYPZ: PERCEMT

PEGK  PEAK
NO.  NAFE

RESIAT

1

2

[

3
TOTALS:

DETECTED PESS:
APCUNT STAMDARD:
MULTIFLIER: 1.8

MOISE: 1@8.2

ERROR LOG
ANHOTATION =

Ln

YARIAN Zeaa
FETHOD 2
TIME 13:52
SHPPLE:

HN MODE: Aa
CALCULATION TYF

PERK  PES
NO.  HAWE

g

AMOUNT  STARDEF!
MULTIPLIER: ¢
HOTS

T




PETHOD 4
TIME 14 16

RUN :: ANALYSIS
CALCULATION TYPE: PERC

i
OLAT STHDARD:
MLTIPLIER: 1,

NOTSE:  142.9

VERTAN 3599 045

bl—u

MULTIFLIER: 1.4




WARIAN 3688 SAS CHROMATN SRAFH
FHETHOD 4 feTe
TIME 14:3%
SEMPLE:

RUM WMODE: aHal
CALTILATION TYPE! PE.’?!_‘:HT

DETECTED PEAKS:
FIOUNT f_.sm{!pﬁﬂ
MULTIPLIER:
WOISE:  t7=.2

p— e e

[ I

TEL FE;

EEROR LDOG:
HO FER

YARIAH 3688 GAS CHREOMATOGRAPH
HETHOD 3 F'xJH 2EEE
TIME 14118 22 /T 3t

PUH MOCE: GMALYSTS
CALCULATION TYPE

PEGK  PESK TIME RESULT
NG.  HAME H I H

39,3927




VARIAN 3688 CAS CHROMATOGRAPH
METHOD 4 PWH
TIME 14:43

SAMPLE:

RLH MDOE: aHalvSIS
CALCULATION TYPE: PERCEMT

PEGK PESK  TIME

a1

N0,  HerE

1

2 -

TOTELS
DETECTED PEGHS:
HIIUNT STANDAR
WOLTIPLIER: {.

MOIZE: 175.8

ERROR ‘JE:
ANMOTATION TMITT

i) o g/j—”/ﬁ‘ 4%%77\0 J

YAFIAN 2660
METHD B 3

i
! WPLt:

HMWYH'T' T K‘.H,JQ
MULTIPLIER:

MOIZE: 1%




oBm Ll . Fooct DT
o TIME 4155 22 MG 3t
SArFFLE:

RN WICE: AMALYSIS
CAl CULATION TYFE!

S e

ortLet 3{}” if Né%ﬂm ~C.

MIITE = 149

i
1 E

18 MODE:  gMel YSIs




[T Y S [

TIME 15:87 22 AUG
SAMPLE:

PUN MODE: AMALYSIS

CALCULATION TYPE: PERCENT

PEAK PEAK TIME  RESUL
HD.  HenE MIN

!
.

"'E \.-"(TH
11,8385

L T
ST I

a3 pn s

TOTALS: 1648, geea

[ETECTED PE4ES:
AMOUNT STakDaRD:
HATIPLIER: |,

HOISE: 2832.2

YARIAN 3588 GAS CHROMATOCRAPH
METHOD 2 ELRM EB:?,EEF

TIME 14153 22 alG
nh 4

PN MODE: AMELYSIS
CALCULATICN TYPE: PERCENT

PEAK
NO.

DET‘:L

FUNT

MULTI
-'E




- METHOD
RTIME 15:19

SHMPLE:
: PUN MODE: ANALYSIS
CALCULATION TYPE: PERCEMT

PERE  PEAK TIWE RESLLT
NO.  HAME - MIM
1 8,926 28,4505
2 1.547 1|,7457
3 4,403

TOTALS:

CETECTED P
AOLINT STHHDQFW' 1.
MATIPLIER: 1,
NOIZE:

-
=

T

—
I

VAR IAM | JBQ aHs T
METHOD 2

TIME 1S:
SAIPLE:

PN MODE: AMal YSIS
CALCULATION TYPE: PERCEMT

PERK  PEQK
NO.  Name

Lod Py v

TOTALS:

DETECTED PEAKS:
AIMLNT
MULTIFLI
MOISE:




4 A4

en
vy
[hu

R332

GRS CHEOMATOCRAPH
RUN 28
39 A

RN =I0E:
CRLCIRATT

PERE

8,238
1 =47

&z

GAS CHROMGTOCR

Vol



YARTAN 36813 GRS CHROWMATOGRAPH
FE'ﬂ-iUL'!

TIHE -:.1

SQNPLE

PUN MIOE: ANALYSIS
CALCULATI

TOTALS:

DETECTED PEAES: 3
AMOUNT STANDARD: 1, 0090000

MULTIPLIER: 1,B80@8688 [IVISOR
NOISE: 182.3 OFFSET:

EPROR LOG:
ANHOTATION OMITTED

FETH"!D 4
TIME 15: 31
SAMPLE!

PN MODE: QML YS
CALCULATION :

PERK PESGK
HO.  NAME

Gl pey e

TOTALE:

DETECTED PEAKS:
AMUNT STANDS
MY TIPLIER:
WISE: 182,

ERROR L3
ANNOTATION OMITTED

B gpin)




SN EC TED SRS # I P 2
AMOUNT STAMDARD: * 1.89000688
MULTIPLIER: 1,60606068 DIVISO

MOIZE:

F

YARTIAH 2688
HETHOD ¢
TIME a8: 22
Skt E:

RUM MODE: aMalvsIs
CALOULATION TYPE: PERCENT

PEAK  PEAK TIHE RESILT RRES
NO.  HAME MIM COUNTS
8,986 2

1.543
4,463

Lo T

TOTALS: 166, BEae

DETECTED PE::
AMOUMT STANDARD:
MALTIPLIER: 1,36
NRISE: 4

§ I PREECTED

-of P
3
Y ISOR:

ZZ.E OFF

-
- e}




GRS T

23 8

AHALYSIS

TOTHLS!

DETECTED PEAKE!
ARCUNT STRHDARD:
HMATIFLIER: 1.8

GnTer -
HOISE:  189.4




TIME Bg: 51 27 4G 91
fad ]

CAMPLE:
RUN MODE: AMALYSIC
CALCLLATION TYPE: PERCEMT ~

PEAE  PESH
HAME

=

[N LN

AMOLRST STAMDGR
MILTIPLIER: 1
NOIZE: 148, 3

& o0
=55 J o
—————— i

fr i vl

YaRIAN 3688 GAS
METHOD 2
TIME @2: 44
SAMPLE:

EUN MODE: aiely
CALCULATION Ty

FERK  PEAK Time
NO.  HAME WIN
i a,331
g 1.551
z 7

TOTARLS:

DETECTED PERE
BMOUNT STAMOAR
MULTIFLIER:

5]
i

[ _‘U
o
il

VTN gy 0
)
PO |




fvaRI%§ 366G GAS CHROMATOGRAPH

PRI 2843
TIME 8% 63 23 AlG 31
SAMPLE:

RUN MODE: ANALYSIS
CALCHLATION TYPE: PEP

PEAK PEAK TIME RESULT RES

NO.  MARE MIN COUNTS
1 976 45T TEITTT
2

TOTALS:

MILTIPLIER: 1.00@@8388 DIVISOR: !.0000058

NOISE: 142.2 QFFEET

S S =L

W \@\%

\b"

VaRIaN 2580 GAS CHROMATOERAPH
METHOD 3 R 2
TIME 33:51
SAMPLE:

FLH MODE: aiALYSIS
CALCULATION TYPE: PERCENT

FESK  PERK TIRE
HAHE

&

ad Py w

TOTALS:
DETECTED |

I-A—ll—i- s

ARCUNT
mnlwrpx=—'




T RN MUDE ANALYSIS |
CALCULATION TYPE: PERCEHT

Pma PE:N\ TINE
#3975 37,9545
1“
4,411
THLS: L
DETECTED PEAKS:
HRUNT rsmmHP..U.

HLTIPLIER: 1,060 : ;
NOISE: 135.2 OFFSET: -1t

ERROR LOG:
ANMOTATION OMITTED

Gy r+ -

[y %
Ehet

4 444
P+

YARIAN 3508 CAS CHROMATOCRAPH
FETHOD E 2
TIME a9 a3

SHHPLE!

FiM MODE: alALyYSIS
CALCULATION TYPE: PERCEM

PEGE  PEAK TIME RESULT
HG.  HarE WIN
'1 75
1.538
4,395

‘J - -

sl iy e

TOTALS:

DETECTED PEgk
AICUNT STEHD
MILTIPLIER:

4 AT
LTie T




PABE 02 31 Co HUL =i
. SHYPLE!

* RUN MODE: AHRLYSIS

CALCULATION TYPE: PERCENT

PERK  PEAK TINE FESIET TS
HD.  NARE

af N

TOTALS:

QETECTED PESKS:
FROUNT STHHE =4l
ALTIPLL i, aa
NOISE: 155. S

4,398 <

[ =il

YARIAN 2588 GRS CHROMATIGRAPH

METHOD 2 PN 2041 REC
TIME @3: 15 23 8 31
SAMPLE:

BN MODE: ANALYSIS

CALCULATION TYPE: PERCEHNT

PEAK  PESK TIME
HAME mIM

1 B.376 2
g 1.535 3.54B8
3

[l

N

4411 18,3655
TOTALS: 3

DETECTED PEMS
AMDUNT STONDARD:
FULTIPLIER: 1,668
MOIZE: 135.2




YARIAN 2680 GRS CHROMATOGRAPH
WETHOO 4 P1 N 283
TIME 8242 22 /Ui
SAMPLE!

RUN MODE: ANALYSIS
CALCULATION TYPE: PER

(¥'v) C

4
-“

DETECTED PE
AHOLNT STANDER)
MLTIPLIER: 1.

ISE: 169.1

MO
<
3 —

YERIAN 3688 GRS CHROR

FETHOD 32

TIRE 3% 31

SHMPLE:

F-‘Lﬂ MOpE!:
ALCULAT

FERK PEGE
HO,

HHeLEsTs

TINE
HAME AIN

1 8,371

2 1.534

i) 4,332
TITRLS:

DETECTED FEAES:
FEIHT TE‘.THHDz‘-‘eEfE
MLTIPLIER: 1.4d




- VARIAN 3586 GAS CHRO

“ FETHOD 4

©OTIME 09:56

" CHWPLE:

_ RUM MODE: ANALYSIS
CALCULATION TYPE: PERCENT

TIFE
mIH
@, 57
1.934
4,481

TOTALS:

OETEL
RAOUNT ST
N.LTIPLIEQ:

MOISE:  1a%.2
e

Sy in)
[ —

FFD 8
HITSE =

WRIGN 7508 GAS CHROMATOGRAPH
WETHOD 3 “RUN 20
TINE 23t 42 27 s

SAMPLE:
NDE: AMELYSIS
CALCULATION TYPR:

1 TIRL e
IS B S ot L




WARIAN 3698 A5 CHROMATOGRAPH

METHOD 4
TIME 1383
SAMPLE:
PUM MODE: AHELY
CALCULETION TYF

PESK  PEAK
] HAME

el

TOTALS:

GCLNT STANDARD:
MULTIFLIER:
WOIZE: 162,

ERROR LOG
AHHOTATION Of

&

v

- rrreYYT—.




VARIAN 2688 GAS CHROMATOGRRFH

METHOD 4 RUN 2845

TIME 18:Z28 g3 AUC 21
SAMPLE:

RUN MODE: ANALYSIS
CELCULATION TYPE: 7

DETECTEL PEAKS!
AMOLNT STANDARD:
PULTIPLIER: 1, GRaBadn
MOISE:  133.4

ERROR LG
NO PE

2
i3

-|

i
(et}
[is]
e
iy
’:.I:';
e

MR TRILE
o7 |

YARTIAN o838 GAS CHROMATOGRAPH

METHOD 2 PUN 2843 RECALL
TIME 18: 43 27 a4 31
SAMPLE:

PN MODE: aMNALYSIS

CALCULATION TYPE: PERCENT

PESK  PEAK Tine RESILT
NO.  NakE MIH

1 a.97
2 1,548
3 4,41

TOTALS:

DETECTED PEAKS: K
AMOUNT STAMNDARD: 1.8
WULTIPLIER: 1,BBREGESE

MIISE:  162.3

ERROR LT

e
IARE o B 15

-4

H OMITTED




YARIAN 3288 GRS CHROMATOGRA
METHOD 4

TIEE 18032

SHPLE!

RUN MODE: AMALYSIS
CALCULATION TWPE: PERTENT

PERK. PESK TIHE
NO HAEE

m
mATIPLIER:

NOICE: .6:.3 OFFSET: -1t
-
4,412 < T
\ —

FhTo agn)
PR 1':'('.-

)

YARIAN ZeP@ GAS CHROMATOGRARE
SETHOD 3 ' RN
TIFE 18:2@ 22
SAPLE:

PUH MOCE: ANALYSIS
CALCULATION TYPE: PERCENT

DETECTED PERAKS: B PEED
ARCUNT STRHDARD: 1. 3908330

MULTIPLIER: 1.B0600GE DIVIS
HIISE:  129.4 OFFS




[

Tide 1944 oo Mg 2
SAMPLE: '
P MODE: AMNBLYSIS

pERk.  PEAK TINE
HO.  HAME MIN
8,973
1,544
4,414

o

TOTALS: 199, 0308  J4eEET1

DETECTED PEAKS: 3 PEECTED PEAKS: 2
ANUNT STRNDRRD: 1, 309338a

FULTIFLIER: 1.@PeERte DIVISOR: 1
HOIZE: 135.2 OFFZET: -1l

ERROR LOG
GROTATION OMITTED

(]
fiy

|.l

= SThY

B4e 46
DiL—(06/{

VARIAN 36808 GAS CHROMATOGESPH

HETHOD 2 RN 2047 FELC
TIME 1@ 32 23 ag 31
SAMPLE:

RN MODE: ANALYSIS

CALCILSTION TYPE: PERCENT

PEAK PEOK TIME RPESILT
HO. NRRE mMid

1 2,975  39.1120
2 1,542 2.91&1
3 4,312 737183

TOTALS: 169.3000 18423

[eA)

DETECTED PEAKS: 3 REJ
EDUNT STENDARD: 1. AR603E3
MILTIFLIER: 18006006 [1YISOR: 1.2

TR "
(™

' 44




WRTAN 3509 G s C

OMETOGRAPH
RUN 204

FU

PW WEDE' SHLYSIS
CALCULATION TYPE: PERCENT

PECK  PEAK TIRE RESULT
HO,  HarE MiN

KA MY

1 3.373 7.1
2 1,544 2.2
< 4 =
! 4,414 Z
’!““| :'H
} PEARES I REJECTED F

1. 3AEREEA
MULTIPLIER: 1.BAAERGE D1V IS0k
HOTSE! 133.2 E

EFROR LOG:




VERISH: 2638 GAS CHROMATOCERPH
METHOD 4 RUN 2345
TIME {3: 55 27 Al
SHTPLE:

FLH MODE: aNAlYsIS
CALCULATION TYPE: FERCENWT

L
oy

PEQK  PESE TIME RESULT ARER

HO. NeFE - NIN

a,37r 98,7178

IRk Ty

1.542 B, 143z

[ ] (25 R

4,311 {,1357 46162

TOTALS: 189, 3668 STt n Y

DETECTED PEAKS: 3 REJECTED FEAKE: @
AROUNT STANDARD: 1, AGRG633
MULTIPLIER: 1.mGR6G0E DIYISOR:

NOIZE: 142.3 OFFSET: -13
EREOR L0
AMNOTATION OMITTED
4, 417

o st 4
r .

VR TAN Zo83 GAT CHROMATOGRAPH
METHOD 3

TTHME 14 dd




TOTALS: 168, fenn 28€% 11

OETECTED PEGKS: 3 REJECTED PEAKS: ¢
HMOUNT STENDARD: 1, 883580843

MLTIPLIER: !, G90@ead DIVISOR: 1,00006=9
HOISE: 182.5 OFFEET: -E

3o : tﬁ I

“UH MOOE: aNALYSIS

CALCULATION TYPE: PERCENT

PEGK  PEGK
HO.  NARE

Lol P

DETECTED PEAKS! 2 REJECTED PEAKE: &
AIOUNT STRHDARD:
MULTIPLIER: 1.86@
HOISE: 142,23

ERROR LD

AHMOTATION ORMITTED




YARIAN

HETHOD 4

TIME 11
SoppLE:

RUM W00
s

i

I5EE

o

L




APPENDIX D
CALCULATIDONS



COMPUTATION SHEET

Name of Client Bethlehen Stee | COrpow:hon

Project_DeSu [furingtiva Test

August 21,199/

Description_Sample Calc viation Salsple Mo |

Sheet Number J of 'd

9-9-91

Date

JobNumber __ Q0 -¢@32]1 =33

Computedby __PJ__ Checkedby _JP

PercenT HyS at Contactor Outlet conuerted

o Q?UiVOJQn‘i' runs O‘Q

HaS per /oo dry sTandard cubic Peet of coke oven gas (@7. gr. lgj//oo dsed o6 )

O.ouasl x 2000 P 1wl  a333dges L 1xi0 % I mele
| 7 14  — 43“'39% al a3.0va &
39 gm HS v RS x 75003p 100 dsc® CO6 ., 34/ gm HaS 34gm HS
X mete 453,593 gm I1b X / , X mole mole.
= 23.3 eg. gr. 3 J100 dsed oG

Fercent COS <t Co-ﬁ"‘a,c_;f‘or Outlet cowvertedto eq. gr &5//00 dsed Co6

29.33 4 gay ) A X107Cd 1 mole,

P3gon 2 aa.04a &.

100 85c0CO6 34 gm HaS [0 am COS
X / X mole g;G :

o.ooa.%)( 19,000 ppm_

1 d
A X

| & gas

11b

X <0 gMCQ
453.593 gm

mole

70003r‘
I 1b

= L3 o9 9nhSlo dsc f Coc-

Percent CS 2 ot Contactor Outlet converTed 1o eg. gr HaS / /oo dscd Coe

1 od
I & gor

2x107% 1ol
Yy a2.042 &

0,00/ %x 10,000 ppm X

x.i&&z_igm_x
VA $ gt

+3

1 1k
“453.593 gm

'_Q_é 1 ag: gnr QQ'S; é/ob d§5£ CoG

nt CS.
Moly

x 26 gm G35 7200 gr_x 100 dseb 06y 37 gm S
mode ’ meod

(b /

—
—



- COMPUTATION SHEET
m Sheet Number 2. of &
9-9-91

Name of Client _B3eth ke ko Steel Cor porsTion Date
Job Number OO~ 4O 2/-33
Project _D_eéu “\ LY rz..a:ho W T¢.5+

AogosT Computedby ___PJ__ Checkedby _) 8
Description Sgg\pfg, Q;ng,g[g'fgm ,Shm}alo

al 199
Mo | /

Tolad Loadinc aT_a HaS /106 dsc® €O — H3S
= 8'3 Qq: r pal /o Sc -
_0:7 ay. gr Has [ Joo &SCp w6  — C—Sa
3003 QC'{-Aqr- h&s:/ {00 &3& COG’

Percent HyS 1n tail gas coqvevted fo aq. gr I'bS//oo dscd

jo,000 ppm 1ud X 38.36L5£9a4,xlx/o‘f[x | mode
I 7o | & gas fMigay 22,098 &

6.30% x

X 34 gm HsS ¥ —I Ib X 7000 gr x_ 100 dsﬁ X'B"/gmfks 3*»/9,44/-&5
moie 453,893 gms I 1b ! mole Mol e

= 2032 ag.qr Hs /w0 dscd

Percent SGy in Tail gas comented to eq. gr HaS/lao dscb

0,000 ppm [f  av3a ges 1x/0"% | mele

010 % x = X
A 13 Gar '5'73344. | el Aovade
X 64 gm -SQ;)_X 15 70005"’“ laodschx 3-‘/30" HaS /6"/ gm S0y
moda ‘/5?;.6‘733”1 | b | mole mole

= 6749 ¢q gnﬂa_S//aoés::—D




COMPUTATION SHEET

Name of Client BQ:\"\ LQL)@M S‘!’Cbl COrTnQrcChUV\

project_De. s lnizg Tioa Test i
Aogost &1, 1991

Description ‘&APLQMQ.MJMP_L&_W

Contactor Outlet Flow (ASO-OM)

Sheet Number

Date I-4-9/

3 of s

Job Number

00—~ 4021-33

Computedby _ P T~ Checked by _ )3

® @
Scdm x ( 1-(% Hyo o)) = 31667 sclmx (H(5.35/eo)) = 30,005 dsedm

@ Chant reads in stardard cubic Peet per minvte Csefa)

@ Percent mostore oblained by assuming the coatactor cotlet gas
(s saturated, The temperature s measvred
Gnd recosdesd on a chapt, The recorded temperature Is used
to obtalin perceat moisture Lrom a psychrmetric chant
(F(au.'“e. ) eqlpre.ss'ma volume o water va.por B)/ Percwﬂ‘"
The valve 1s corrected Lor actual gas pressore by the

Howanj Q_c’uoc“'us/‘ y

a_ thevmocovple

2983 | “:1+ 33in Ha_c.
‘ In ¥3.6 vn Hyo/in iy - .
4.9 % Ho x 25921m 1 5.as % M0
Taq| Gas Flow (dscPa)
_ Ja¥° R Pra&s.fa Fb
achax () (%H39°°))XTW.+qeo°a X Faaain iy
SAYOR  aq.g3+ Siinteg
Reox L—(as,4/po)) X 2637960 acf{,?ﬁm‘(’-"—&?— = 652 dsedan

G Percent mostore obtamed Prom the measuremoaT o the wat bulb
and dry ﬁul\b To:fuaduv‘o of the tail gas, The followiny

cYuaction’is vsed !

wet bulB'fc»(p;Md‘uwe, = AGTS°F
érY buldb Ttavsror‘ccl-uv‘c S Ire.stF

gas pressure = 7S 1a KO
Ve P ' -
Urgo = SRSy -] (36750 Pabs) (O,

Wt Bolb

( i 4_':'==9.L_3_51_)J /Pabs_.

1871

Buib wet Buld
“p ~ Temp

- 9,974 - [(36rv ) (2963452 ) (ag15-156.5) 1+ 5-‘-13;.-;—?3)/

(a963+55%)= 351 %

@ Air Pailutioa Trainiag Tnstrhhe Sovrce Sampling For frrteulute Poliutants”

SQp*JM.bor 14‘17‘ P loy
@ Vapor Pressure Tabla |



COMPUTATION SHEET
Sheet Number Y ot 4

Name of Ciient _B@.th e hon Steel Corporation Date Q-9-g/
Le.s !”}! ~at Test i JobNumber _Q O —40A ) -33
Project rne oA | Cmpumdby—&z—cww .

. AugosT &, 199l
pescripion_Stnple Corlevlution Solapre”dbil

Dy tch Oven Burner Gas Flow (dsclm)

Press, in Ky

SA8°R
acPmx (1-(% "LIO?/“)) X T%F.-fHGO"K x 29.92 1n Hy

coqc(’ax(h(&as//oo\\x : ad X2y 3GinthofinHy — 4, dscdn
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(30,3 + &9 -3.3) ag. gr. Ha3/100 dscb co6

>_ 339 eq.gr ré; Qoo d-svo CO6-




{

r

FleuRse

VOLUME

Y

[
4
-

v
ot
-
a
ot
o
o
«
>

L]
187 ey D Y
1
. 3]
. 141 41+ 4 11T+t 1+ b-4- - -4
HH - H¥ THTIF BT Ssfgsaneyss ]
L . HHETH U 1 pyLSnasugyén ’ p
] THFHTHEHATE L1 . [T [ LI 11T
44 4 4 411 ¢ +1-4 R . a p *
fit i : / SR THHE F F rH
: SOPREEA . ] N B g
' 1 p . ] N H 3 | Fif444 H
H . +4]
M-t {4H T T F [T
ssal .ﬁ. ﬁA ] 1% s H 1444 [ 3 -
sng 11 v” 11 [ ] Il 4 11
(1 ]
+ = H 9
1 s pas [
31 g
1 D
aaa Shay Skfodigles LT .
. NI po 1
HH H HTHIHIAT NI T iy g
HH HAH R AT HH T AT B B d
X I FETTT LTI 1
sge LAT-LLL rrrirmm O g
s - .
'l 3 [TH [
e . § s =NRY [T
[ SEEnipunngng ghsndAinns A wad 113111
ngnas s SRp.ceqpane
1 11 31T ang f [l 11111
. sayn HH R - B aNp s LT EE [ 8
JH pu T4 1 IIJI.IJ -4 §-44 ] - .v.... aXd 1
= 4 -4 3T 1 T M y [} ;
: negpd’ L 1 VGRS ) 4] i
b F 2 HH4 T : Ll s 1311
1 : T HH AN " . e 4 L
agea Illl - 4-¢.]- - ..Tll an = 344
THHTHN 4 {-§-4-4 H 344 —+ B ® - -+ "
s 171 L] 1] 11 b4 14 LT N H
.. S TG 1] [11-
g [ TTH agy JTF -
D JHHHA r;wnx SSERRRRpEagenagcnanadundiotianhby u-..lri.. LETTHE '
g i S REQEEN S NaREn
o ﬁi T o » a2 r 4 4§ +1
3 111 BRERn Shpgn 3 LTIt 3 4
? 41 14 1 - T 444 L L 44 e+t - =y g
hd 114 +H4HH 31 4t 4 -1 42 s
[ e (H- ES0s ] INUITHT CCT T TS ags pangn
: u: 4 S HTH] [ s jepgangugde
- S HH A HTE 3 P T 1] [ 1T
P -1 i ageiiy RRSpaRe 44 SRR auan
ash »
' 4. TR THTH Inas T H 3
234 41 +4 -§ Py
[ s 'H NIl 3 [
s . FHHH T u By 448 F CIAOHEr s3wly T
ania D - : c&
1 b 0 32
1 . } = o o .
] H ] 11 g HH H H
I 11
® 1 T 1 141 = j+-

[ [ [ " e 1 1
DRY BULS TIMPIERATURE, °r

Psychrometric chart expressing volume of water vapor by %.




Temp.

Deg. F.

—20
—10

— )

10
20
30
10

30
60
70
80
90

100
110
120
130
140

150
160
170
130
190

200
210
220
230
240

250
260
270
280
290

300
310
320
330
340

350
360
370
380
390
400

0
.0126
.0222
.0376

0376
.0631
1025
.1647
.2478

.3626

5218

7392
1.032
1.422

1.932
2.596
3.446
4.525
5.881

7.569
9.652
12.20
15.29
19.01

23.47
28.75
35.00
42.31
50.84

60.72
72.13
85.22
100.2
117.2

136.4
158.2
182.6
209.8
240.3

274.1
311.6
353.0
398.6
448.6
503.6

1
0119
.0209
.0359

.0398
.0660
.1080
1716
2576

3764

5407

7648
1.066
1.467

1.992
2.672
3.543
4.647
6.034

7.759
9.885
12.48
15.63
19.42

23.96
29.33
35.68
43.11
51.76

61.79
74.36
86.63
101.8
119.0

138.5
160.5
185.2
212.7
243.5

277.7
315.5
357.4
403.4
453.9
509.3

TARLE |

YAPOR PRESSURES OF WATER

In Inches of Mercury

2
0112
.0199
.0339

0417
.0696
1127
.1803
2677

.3906

.5601

L7912
1.102
1.513

2.052
2.749
3.642
4.772
6.190

7.952
10.12
12.77
15.98
19.84

24.46
29.92
36.37
43.92

52.70

62.88
74.61
88.06
103.4
120.8

140.6
162.8
187.8
215.6
246.8

281.3
319.5
361.8
408.2
459.2
515.1

3
.0106
0187
0324

041
0728
.1186
.1878
2782

4052

.5802

.8183
1.138
1.561

2.114
2.829
3.744
4.900
6.350

8.150
10.36
13.07
16.34
20.27
24.97
30.52
37.07
44.74
53.65

63.98
75.88
89.51
105.0
122.7

1427
165.2
190.4
218.6
250.1

284.9
323.5
366.2
413.1
464.6
521.0

4
.0100
0176
.0306

0463
0768
1248
1955
.2891

4203

.6009

.8462
1.175
1.610

2.178
2.911
3.848
5.031
6.513

8.351
10.61
13.37
16.70
20.70

25.48
31.13
37.78
45.57
54.62

65.10
77.16
90.97
106.7
124.6

144.8
167.6
193.1
221.6
253.4

288.6
327.6
370.7
418.1
470.0
526.9

5
.0095
.0168
.0289

.0489
.0810
1302
.2035
.3004

.4359

.6222

.8750
1.213
1.660

2.243
2.995
3.954
$.165
6.680

8.557
10.86
13.67
17.07
21.14

26.00
31.75
38.50
46.41
55.60

66.23
78.46
92.45
108.4
126.5

147.0
170.0
195.8
224.6
256.7

2923
331.7
375.2
423.1
475.5
532.9

6
.0089
.0158
0275
0517
.0846
1370
2118
3120

.4520

.6442

.9046
1.253
1.712

2319
3.081
4.063
5.302
6.850

8.767
11.12
13.98
17.44
21.59

26.53
32.38
39.24
47.27
56.60

67.38
79.78
93.96
110.1
128.4

149.2
172.5
198.5
227.7
260.1

296.1
335.9
379.8
428.1
481.0
538.9

7
.0084
.0150
0259

.0541
.0892
.1429
2203
3240

.1686

.6669

.9352
1.293
1.765

2.379
3.169
4.174
5.442
7.024

8.981
11.38
14.30
17.82
22.05

27.07
33.02
39.99
48.14
37.61

68.54
81.11
95.49
111.8
130.4

151.4
175.0
201.3
230.8
263.6

299.9
340.1
3844
433.1
486.6
545.0

Reproduced from Fan Engincering by Courtesy of Buffalo Forge Co.

8
.0080
.0142
0247

0571
.0932
1502
2292
.3364

.4858

.6903

.9666
1.335
1.819

2.449
3.259
4.289
5.585
7.202
9.200
11.65
14.62
18.21
22.52

27.62
33.67
40.75
49.03
58.63

69.72
82.46
97.03
113.6
1324

153.6
177.5
204.1
233.9
267.1

303.8
3444
389.1
438.2
492.2
551.1

9
0075
0134
.0233

.0598
.0982
1567

.3493
.5035
1144
.9989

1.378
1.875

2.521
3.351
4.406
5.732
7.384

9.424
11.92
14.96
18.61
22.99

28.18
34.33
41.52
49.93
59.67

70.92
83.83
98.61
115.4
134.4

155.9
180.0
206.9
237.1
270.6

307.7
348.7
393.8
4434
497.9
557.3



COKE OVEN GAS DESULFURIZATION FRCILITY
COMPLIANCE TESTING
BCM PROJECT NO. 00-4021-33 K

AUBLST 21,1991

1 SAMPLE : SAMPME SWEET GRS :
. NO. : TIE : FLOW : TEMP. : PRESS, :MOISTURE : MOISTURE : FLOW :
: 3 : : : : +PRESS. CORR. @ :
1 : clock : scfw :deg. F : in. HOD % by vol.: % by vol. : dscfa
:\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\‘\\\\\\\\\\\\\\\\\\:\\\\\\\\\\\\\\\\\\\\\\\\
: 1 0800 s 31667 : R 33 49 : 5.25 s 30005 ¢
s 2 0815 t 30000 : R 28 49 : S.19 : 28443 ¢
¢ 3 10830 : 30000 : R 2% 49 : 5.17 : 28450 :
: & 10845 : 29167 : 91 : % : 4.8 : S.06 : 27691 :

5 :0900 : 30000 : 90 : 26 ¢ 4.7 4,9 : 28513 :
t 6 0915 : 2R3 : 89 : 28 4.6 : 4,88 : 26952 :
¢ 7 0930 : 30833 : 90 : 8 : 4,7 4,98 : 29298 :
¢ B8 30945 T 29167 @ 0 : 30 4.7 : 5.00 : 27708 :
: 9 1000 : 29167 : 0 : 29 47 : 4,9 : 27t :
1 10 11015 ;9167 @ 0 : 2 : 4,7 4,96 : 27721 :
s 1 11030 : 29167 @ 8 : 2% : &6 3 4,85: 277 :
t+ 12 1045 + 30000 : 9 : 2% 4.7 4,96 : 28513 :
: 13 1100 ¢ 30000 ¢ 91 : 26 : 4.8 5.06 : 28481 :
: 14 1015 : 31667 ¢ R 39: 4.9 : 5.20 ;30019 :
: 15 21030 t 31667 s R 28 : 4.9 S.19 : 30023 :
:t 16 1045 31667 ¢ ] a8 :

4.9 S.19 ¢ 30023



COKE OVEN GRS DESULFURIZATION FACILITY
COMPLIANCE TESTING
BCW PROJECT NO. 00-4021-33

AUBLST 21,1991
TAIL GRS :
FLOW : TEMP, : PREGS. :MOISTURE : FLOW :
acfs :deg. F 1 in. H2O :%by vol. : dscfm
-\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
1200 : 23: 2.75: 2.4 ¢ 632 3
1200 63: 275 : 5.4 6%
1147 ¢ B3I: 275: D.4: 623 :
1120 : 63: amd: 25.4 : 608 :
1147 ¢ 63: 279 254 623
%3 : w3: 270 : B 523
1120 ¢ 63: 279: B4 608 :
1093 : 63: an: 25.4 993
1107 263: a7 25.4 ¢ 601 :
1093 ¢ %63 : 2.50: 25.4 3 993 :
1080 : 63 2.50: 25.4: 586 :
1120 : 63: 2.25: 5.4 @ 608 :
1133 : 263 : 2.9 : 25.4 : 613 :
1133 ¢ w3 275 : B4 616 :
1173 : /XI: 2.50: 5.4: 637 :
1200 : 63: 3.00: 25.4: 632 :



COKE OVEN GRS DESULFURIZATION FACILITY

COMPLIANCE TESTING

BCM PROJECT MO. 00~4021-33

AUBUST 21, 1991

\

3333283335353332332

AR AR RS

BARO.
PRESS

: in. Hg

I3t
68 :
60
L]
60
N
%
57
LT
%
54
%
54
54
5%
5% :

FLOW
dscfm

LRI TAATATARIALA AT IATEATATIURRA R TRA L L AL L LY

-—r b vt el ed 4
wZF S BEREREERESEES
X

TEMP,
sPRESS. CORR.
319
519 :

+MOJISTURE :

54.50 :
94.30

DUTCH OVEN DURNERS

PRESS.
1 in. H2O :%by vol. ¢

%
%
%R
9t
%
a9
%
0
90
%
89
90
9
9%
®:
9

. F

FLOW : TEMP,

1
e
3
4
3
6
7
8
9
10
11
12
13
14
15
16



COKE OVEN GRS DESULFURIZATION FACILITY
COMPLIANCE TESTING
BCM PROJECT NO. 00-4021-33

AUBUST 21,1991
: SAMPLE SWEET GRS CONCENTRATION ¢ TOTAL SWEET GRS CONCENTRATION
:+ NO. : %25 :ED. GR/100: ¥COS :EQ. BR\100: =%CS¢  :ED. GR/100: :
: s : : $ : : : :
s H : H H 3 : £Q. B6R. H25/100 DSCF CO6 :
:\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
: 1 : 0.042: 28,3 : 0.002: 1.3 ¢ 0.001 ¢ 0.7 : 3.3 :
T 2 ¢ 0.042: 28,3 : 0,002 : L3 ¢ 0.001 : 0.7 : 0.3 :
: 3 : 0.03%: 243 : 0.002: L3 ¢ 0001 : 0.7 : 26.3 H
: & ¢ 0,03 : 229 : 0.002 : 1.3 = 0,001 : 0.7 : 24.9 :
: S ¢ 0.043: 30.3 : 0,002 : .3 : 0.001 : 0.7 : 2.4 :
: 6 t 0,081 : 276 : 0,00 : 1.3 ¢ 0.001 : 0.7 : 9.7 :
s 7 3 0.036: 243 : 0.003: 20 : 0,001 : 0.7 : a0 :
: 8 : 0038: 256 : 0.002: 1.3 ¢ 0.001 : 0.7 : 27.6 :
: g : 0,035: 236 : 0.003: 2.0 : 0.001 : 0.7 k.3
: 10 : 0.038: 256 : 0.002: 1.3 @+ 0.002 : 1.3 : 28.3
: Ui : 0.042: 28,3 : 0.002 : 1.3 :+ 0.001 : 0.7 : 3.3 :
: 12 : 0,037 : 249 : 0.002: 1.3 : 0.00% : 0.7 : 2L o :
: 13 ¢ 0,036 : 24,3 : 0,002 : .3 3 0.001 : 0.7 : 26.3 H
: 14 ¢ 0.030: 3.7 : 0,002 : 1.3 ¢ 0.001 : 0.7 : 5.7 :
: 15+ 0.045: 30,3 : 0.002: .3 ¢+ 0.001 : 0.7 : 2.4 :
¢ 16 ¢ 0.045: 30.3 : 0,002 1.3 + 0.001 : 0.7 : 2.4
AVERRGE 29.20
NINIMM 24,9

MAXIMUN 5.7



SAMPLE
m-

ILLELLELEEERR T LR LA LA LR R A AR AN

TRIL GAS CONCENTRATION

COKE OVEN 5AS DESULFURIZATICN FRACILITY
COMPLIANCE TESTING
BCM PROJECT NO. 00-4021-33
AUBUST 21,1981

%S  :ED. GR/100: ¥S02  :EG. BR/100:

0.30 ¢
0.20 :
0.08
0.10 :
0.14 :
0.12 :
0.12
0.12 :
0.14
0.20
0. 10
0.16
0.16
0.12 :
0.24
0.16

202.2
134.8
3.9
67.4
94,4
80.9
80.9
80.9
94.4
134.8
67.4
107.9
107.9
80.9
161.8
107.9

ALLEALALAALARALLATA LA

0.10 ¢
0.05 :
0.08 :
0.06 :
0,05 ¢
0.07 :
0.08 :
0.04 :
0.04 :
0.02 3
0.09 :
0.03 :
0.02
0.10 3
0.05 :
0.04 :

67.4
33.7
3.9
40. 4
3.7
47.2
3.9
21.0
21.0
13.5
60.7
20,2
13,5
67.4
3.7
2n.0

TAIL 8RS
LOADING

EQ. GR. HeS/100 DSCF CO06

5.9
3.9
2.4
2.4
2.8
2.5
2.8
2.3
2.6
2
a7
2.7
2.6
3.0
4.1
2.9

AVERREE 3.05
HINIMUM 2.3
MAX IMM S. 86



ZLITLRELALATL IR R R R Y

DUTCH OVEN
CONTRIBUTION

EQ. 6R. H2S/100 DSCF

3.3
3.2
2.5
2.4
3.1
3.3
2.3
2.6
2.5
7
a8
2.5
a3
3.2
29
2.8

AVERAGE 279
MINIMM a3
MAXTMUM 3.3

COKE OVEN 6A5 DESULFURIZATION FACILITY
COMPLIANCE TESTING

BCM PROJECT NO. 00-4021-33

AUBLST 21,1931

TAIL GRS CONCENT.
CORR. FOR BURNERS

C05

2.6
0.7
-0.2
0.0
0.3 :
-0.8 :
0.3
-0.3
0.2
: 0,3
: -0.1
0.2
0.3
-0.1
1.3
0.1

RVERAGE 0.28 AVERAGE
MINIMM ~0.80 MINIMUM
MAXTMN 2.60 MAXIMUM

TOTAL CO6
LOADING

fR. 6R. H2S/100 DSCF CO6 : ED. GR. H2S/100 DSCF COB
AVEERAARTEAA AL AREAATERAREARERRIARIA ALY

2.9
31.0
2.1
24.9
2.1
28.9
27.3
21.3
26.5
28.8
30.2
er.2
26.6
35.6
3.9
3.5

29.47
24, 94
35. 63



COME OVEN GRS DESULFURIZATION FACILITY
COMPLIANCE TESTING
BCW PROJECT NO. 00-4021-33

AUBLST 22,1991
: SAMPLE : SAMPLE SWEET GRS :
: NO. : TIE : FLDW : TEMP. : PRESS. :MOISTURE : MOISTURE : FLOW :
: : : : : : 1PRESS. CORR. :
: t clock : scfm :deg. F ¢ in. HeO :% by vol.: % by vol. : dscfm :
AETRLARAREARAREARATALE AT AT ATARLATALATLATATARAARATLZEEER LA
: 1 10845 ¢ 30000 : 8 : 27 3 A2 4,46 : 28661 :
: 2 0900 s 30833 : 8 : e9: 42 4,48 ¢ 29400 :
s 3 0915 : 31667 : 86 : 0 42 4,49 ;30044 :
: & 10930 s 31667 : 8 : 30 : 4,2 : 4,49 ¢ 30244 :
: 9 0945 s 30833 a7 : es 4,3 : 4,58 : 20421 :
: b :1000 s 30833 8a : 30 : 4,4 : 4,71 7 29381 :
: 7 1015 s 31667 a8 : 31: boh 4,72 : 30173 :
: 8 :1030 s 32500 : 89 : 3 4,35 : 4,85 : 3092% :
: 9 11043 : 32500 3 90 : 3 4,6 : 4,9% : 30890 :
+ 10 :1100 t 31667 89 : 33 4.3 : 4,8 : 30i¢:
HE § 11015 : 31667 ¢ 89 : 2 &35 4.8 ¢ 30136 :
: 12 1103 s 32900 : 90 3 4.6 2 4,95 : 308%:
+ 13 1045 ¢ 32500 : 0 : 33 : 4.6 4,% ¢ 30890 :
: 14 1100 : 32500 : 90 : 3 s 4,6 4% : 3089 :
¢ 15 115 39833 : 90 : 3: 4,6 ; 4,95 : 37861 :
s 16 +1130 s 33333 : 90 : 33 4,6 : 4,9 : 31682 :



\

SAMPLE
ml

p—
S DD~ PO -

1
12
13
14
15
16

FLOW

acfs
ALTLALTARALALALA LALLM,

COKE OVEN GRS DESULFURIZATION FACILITY

in. H2Q :Xby vol. @

-

27.0 :
27.0
21.0
27.0 :
27.0 :

ELEREEEREE S

27.0 :
27.0
21.0 :
27.0
27.0
27.0 :
27.0 :
27.0 :
27.0 3
27.0

COMPLIANCE TESTING

BCM PROJECT NO. 00-4021-33

AUBUST 22, 1991

TRIL 6AS

t deg. F ¢
1253 268 : 3.00:
1293 : 210+ 3.00:
1293 : a7y 300
1267 : ey 2%
1107 : 2in: amn:
1133 @ 2l : aT5:
1120 : 21 3.00:
1200 e’y 335
1240 : 2w 3.285:
1253 : 274 : 3.25:
1187 e73 s 2.00:
1093 ¢ 271 : 250
1120 20 : aT:
1173 : k9: 275:
1160 : 268 : 2.29:
1093 : %6 : 2.%:

27.0 :

: TEMP. : PRESS. :MOISTURE : FLOW

dscfm

oo
-

<o

:



COKE OVEN 6AS DESULFURIZATION FACILITY
COMPLIANCE TESTING

BCM PROJECT NO. 00-4021-33

AUGUST 22, 1991 -

: SAMPLE DUTCH OVEN BURNERS H H
: NO. : FLOW : TEMP. : PRESS. :MOISTURE :  TEMP, i FLOW : BARD.
: : : : : $PRESS. CORR. : PRESS

: acfm :sdeg. Fo:in. HRD :%by vol. ¢ deg. F : dscfm : in. Hg :

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\‘\\\\\\\\\\\\\\\\\\\\

I | : 70 : 86: 9430 : 4,45 3 %7 : T2 : 29.81:
: 2 : 7 : 8% : 54,90 : 4,48 : 95.0 : 74 ¢ 29.81 :
: 3 : 0 8 : SAS0: 449 : 94.6 : 2: 29.81:
LI | : % 86 : 30 : 4.49: 94.6 : 98 : 29.81:
HE ' 4 87: SA30: 4.58: 9.4 : 45: 29.81 :
: 6 : A8 : 88: 5430: 4.71: 9.6 : 49 : 29.81:
- § : x 88: 559: 472: 9.6 : B 29.81:
: 8 : 54 ¢ 89 : S58.13: 4.85: 97.8 : % : 29.81 :
: 9 80 : 90 : 60.89: 4,95 99.8 : 61 : 29.80:
s 10 % 89 : 60.89: 4,85: 98.8 37 : 29.80:
: 1 : 48 89 s 47.06: 4,84 9.3 48 : 29.80:
: 12 : &4 3 ¥ : 52.59: 49 %.9 : 45 : 29.80 :
: 13 30 : 0: HK.12: 49 97.8 : 91 : 29.79:
HES? T 5 %: B.13: 49 98.8 : HB: 29.79:
: 15 56 : % : 49.82: 4,95 9.0 : 37: 29.78:
t 16 : 48 : 9% : 49.82: 4.9 @ 9.0 : 48: 29.79:



—
O WOV & WV -

11
12
13
14
15
16

*He5  :EQ. 6R/100: xCOS

0.033 :
0.048 3
0.039 :
0.035 :
0,036 :
0.037 :
0.042 :
0.037 :
0.049 ;
0.049 :
0.033 :
0.041 :
0.043 :
0.038 :
0.036 :
0.033 :

2.2
2.4
2.3
23.6
24.3
24.9
8.3
24.9
3.0
33.0
22.2
a1.6
23.0
25.6
24.3
3.7

COHE OVEN BRS DESULFURIZATION FRCILITY
COMPLIANCE TESTING
BCM PROJECT NO. 00-4021-33

AUBUST 22, 1991

SWEET GRS CONCENTRATION
:EQ. BR\100:

se ax as we

d

0.001 :
0.002
0.002
0. 002
0.002
0.002
0.003
0. 002
0.003
0.002
0.002
0.002

%

0. 002

0.7

—
.
[ /Y]

£ e e e
NN WWLND WO W W W W

St e pet ke s pmt pma
- a e " .

x5

0.001 :

0. 001
0. 002
0.001
0. 001
0.002
0. 00t
0. 001

0.001 :
0.002 :

0.001

0.001 :

0.001
0. 002
0.001
0.001

0.7
0.7
1.3
0.7
0.7
.3
0.7
0.7
0.7
1.3
0.7
0.7
0.7
1.3
0.7
0.7

1EQ. 6R/100:

TOTAL SWEET GAS CONCENTRATION

: ER. BR. Ha2s/100 DSCF CO6 :
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

23.6
34. 4
29.0
23.6
26.3
ér.6
31.0
27.0
35.7
3.7
24,3
29.7
31.0
28.3
26.3
37.8

29.58
23.50
37.75

AVERAGE
NINIMM
MAX MU



: SAMPRLE
H ml

COKE OVEN BRS DESWLFURIZATION FACILITY
COMPLIANCE TESTING
BCM PROJECT NC. 00-4021-33

AUBUST 22, 1991

TAIL BAS CONCENTRATION

*H2s

Eﬂ 6R/100:

%502 :EQ. BR/100:

: ED. BR. H25/100 DSCF CO06

TAIL 6R5
LORDING

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\‘\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

i

@~ W

o

i
12
13
14
15
16

0.14 :
0.22 :
0.24 :
0.14 :
0.08 :
0.18 :
0.18 :
0.16 :
0,20 :
0.2 :
0.16 :
0.14 :
0.16 :
0.16 :
0.1%
0.10 :

9.4 :
148.3
161.8
9.4
93.9
1e1.3
121.3
107.9
134.8
148.3
107.9
94, 4
107.9 :
107.9
94.4
67.4

0.10 ¢

0.03:
0,02 :
0.03 :
0.08 :
0.08 :
0.06 :
0.04 :
0,03 :
0,04 :
0.10 :
0.10 :

67.4
20.2
13.5
20.2
3.9
33.9
40.4
27.0
20.2
2.0
67.4
67.4
47.2
13.35
13.3
67.4

3.8
3.9
4.0
2.5
2.1
.6
3.2
2.8
3.3
3.8
3.6
3.0
3.0
2.4
1.8
2.5

RVERAGE
MINIMUM
MAX MM

3.08
1.76
.86



+ SAMPLE
m'

i

B~ Oy N & WV

1!
12
13
14
15
16

DUTCH OVEN BURNER
CONTRIBUTION

COKE OVEN BAS DESWLFURIZATION FACILITY
COMPLIANCE TESTING
BCM PROJECT NO. 00-4021-33

AUBLST 22,

ER. GR. H2S/100 DSCF COG
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ FLARRRARIARERRLA LA \\\\\\\\\\\\\\\\\\\\\\\\\\\'

2.3
3.1
3.1
2.2
2.0
23
28
2.4
3.4
3.1
1.9
2.3
2.7
&9
2.4
3.1

AVERAGE 2.65
MINIMM 1.87
MAXIMM 3.74

1991

TRIL BAS CONCENT.
CORR. FOR BURNERS

EQ. 6R. HeS5/100 DSCF ms-

3.8
0.2
0.9

0.3
0.1
1.3
0.4
0.4

-0.1
0.7
1.8
0.7
0.3

0.1

-0.6

-0.6

AVERAGE 0.43
MINIMM -0.65
MAKTMUM 1.76

TOTAL CO6
LDADING

24.8
34,5
29.9
25.9
26.4
28.9
3.4
27.4
: 3.7
: 36.35
26.0
0.4
3.3
28.2
5.7
7.1

AVERAGE 30.01
MINIMM 24, 84
MAXTMUN 31.10

ER. GR. I-ES/IOODSCFCIB



COKE OVEN GRS DESULFURIZATION FRCILITY
COMPLIANCE TESTING
BCH PROJECT NO. 00-4021-33

AUBUST 23,1991

: GAMPLE : SAMALE SWEET GRS

: NO. : TIE : FLOW : TEWP. : PRESS tMOISTURE : MOISTURE ¢ FLOW

H : : : : ¢PRESS. CORR. @ s
: : clock : scfs ¢ deg. F & in HeD :% by vol.: % by vol, : dscfm @
:\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\:\\\\\\\\\\\\\\\\\\\\\\\\
: i :0800 : 31667 89 : F P 4,6 4,88 : 30121 :
s 2 0815 : 30833 : 88 : 26 4.5 : 4,78 : 29361 :
s 3 :0830 : 30833 : 88 : 27 4.3 : 4,79 ¢ 29357 :
1 b 0845 : 30000 : 8 : 29 3 A2 4,49 : 28653 :
: 95 10900 : 30833 : 8 : 29 A2 4,9 : 2549:
: 6 20915 + 30833 : 86 : 3 4,2 4,50 : 20446 @
s 7 09 : 30833 : 87 : 30 : 4.3 4,61 : 29M3:
: B8 10945 : 30000 : a7 : 30 : 4.3 4,61 1 28R17 ¢
s 9 :1000 ;30833 : 88 : R: 4,5: 4,84 ¢+ 29339 :
: 10 :1015 : 30833 : 83 : 3 4.9 4,86 : 29336 :
S | :1030 1 31667 @ 89: 3 &6 4.9% : 30095 :
1 12 21045 : 30833 : X0 : 33 : &7 5.07 : 29269 :
: 13 1100 ;31667 ¢ 9 : 3 47 S.07 : 30080 :
: 14 1015 32500 : P : 3 47 5.07 ¢ 30831 :
s+ 15 21030 : 33333 90 3 4.7 5.07 : 31642 :
1 16 11045 ¢ 32500 : ®: 3 49 : 529 : 30782 :



COKE OVEN BAS DESULFURIZATION FRCILITY
COMPLIANCE TESTING

BCM PROJECT NO. 00-4021-33

AUBLST 23, 1991

: SAMPRLE TRIL 6AS H
NO. : FLOW TEWP, PRESS. :MOISTURE : FLOW

: acfs :deg. F : in. HPD :%by vol. : dscfs :
SUALARLRBARLAR TR REERERA AR AL LV LY

: 1 : 1173 263 : 325: 250 645
: 2 1107 Ah3: 2.5 23.0 : 608 :
: 3 1093 : HR3: 2.85: &5.0: 800 :
: L 1093 : 83 28 : &5.0: 600 :
: S 1120 b3 27 : 25.0: 6i6 :
: 6 1107 63: 285: .0 508 ;
: 7 1067 : 63: 225: 5.0: 586 :
: 8 1080 63: 2.25: 5.0 : 59
: 9 1080 : 263: 2.%: 25.0: 9%
: 10 1120 : Bl: 275: 25.0: 616 :
: 1 : 1107 : 263: 3.00: 250: 609 :
: 12 1173 : 63: 2.30: 25.0: 643 :
: 13 120 : b3 : 225 : 5.0 616 :
) : 1120 : 263 3 a7 25.0: 616 ¢

15 1160 : 2bA 3 3.25: 25.0: 639 :

6 1187 264 3 3.00: 25.0: 633 :



COKE OVEN BRS DESULFURIZATION FACILITY
COMPLIANCE TESTING

BCM PROJECT NO. DO-4021-33

AUBLST 23,1991
s SAMPLE DUTCH OVEN BURNERS : H
¢ NO. ¢ FLOMW ¢« TEMP. : PRESS. :MOISTURE :  TEMP. s FLOW : BARD.
H : : : H sPRESS, CORR. ¢ : PRESS :
: : acfw :deg. F ¢ in. HOO sXby vol. : deg. F : dscfm : in. Hg
ZUEIBEARA AR LR AR ALERETATE LA TR L L
: 1 : 76 ¢ 89: 352.59: 4,88 : 98.5 ¢ 77 : 29.84 :
s 2 5 88 : 49.82: 4,78 : %.5 : ¥ 29.84:
s 3 x 88 : 49.82: 4.79: %.1 : 3B 29.84
I : x® 86: 352.39: 4,49 9.3 : B 29.85:
: 3 o 86 : 352.99: 4.49: 94.3 : S 29.85:
: b : x 86 : #4,9: 4,30 : 91.1 ¢ 53: 29.85:
: 71 48 : 87 : 47.06 : 4,61 : 93.0 : 48 : 29.85:
: 8 : 20 : 87 : 5.9 : 4,61 : 9%5.0 51 : 28.86:
: 9 R 88 : 49.82: 4,84 9.3 : 53: 29.86:
: 10 : % 88: 5239: 4.8 9.9 : 97 : 29.8:
: 1 : 3% 83 : 98.13: 4,9% : 97.8 : 581 29.86
: 12 60 : %: BAk: 5.05: 97.9 : 61 29.87 :
: 13 5 : 0 : 4.06: 5.07: 95.0 : % : 29.87:
: 14 30 : % : 58.13: %07 @ 9.8 : ot 29.87 :
s 1§ 5% : 90 : 60.89 : 5.07 : 9.8 : 57 : 29.86:
: 6 60 : % : 58.13: 5.29 : 100.8 6l : 29.86:



I 1

@~ o W

11
12
13
14
13
16

SWEET GRS CONCENTRATION

HeS  :EQ. BR/100:

0.047 :

0.039 :
0.042 :

0.043 :

0.05¢ :
0.038 :
0.049 :
0,046 :
0,030 :
0.041 :
0,039 :
0.042 :
0,030 :

0. 066
0.060
0.059

a7
26.3
28.3
a.0
35.1
&.6
33.0
1.0
33.7
27.6
3.8
29.0
33.7
4.5
40.4
39.8

COKE OVEN GRS DESULFURIZATION FRCILITY

COMPLIANCE TESTING

BCM PROJECT NO. 00—4021-33

AUBLST 23,1991

*C0S

0.002 :
O-We

:EQ. GR\100:

0,002 :
0.001 :
0,002 :
0.002 :

0.001 :

0.002 :
0.003 :

0.002
0.002
0,001
0.002
0.002

0.002 :
0.002 :

1.3

—

—

(=]

<

—

——
-

A%
MNNNNNNONNW“NWN

b ot bt pen O b pen
. . .

0. 00t

0.001 :
0.001 :
0.001 :

0. 001
0. 001
0. 001

33

0.001 :

0.001
0.002
0.001
0. 001
0.001
0. 001
0. 001
0.001

0.7
0.7
0.7
0.7
0.7
0.7
0.7
0.7
0.7
1.3
0.7
0.7
0.7
0.7
0.7
0.7

+  TOTAL SWEET GRS CONCENTRATION
52 :ED. 6R/100:

Q. 6R. HeS/100 DSCF CO6

33.7
28,3
30.3
30.3
37.1
21.6
34.4
33.0
36.4
30.3
41.8
30.3
5.7
46.5
42.5
41.8

AVERAGE
MINIMM
BAXTMX

35.01
27.64
46.52

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
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16
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DUTCH OVEN BURNER : TARIL BAS CONCENT.
CONTRIBUTION : CORR, FOR BURNERS

EQ. BR. H2S/100 DSCF CD6

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
4.0 : 0.9 :
2.9 : -1.1 :
2.7 : 0.7 H
2.7 : 0.9 :
3.3 : -1.4 :
2.4 : 0.4 :
2.8 : 1.7 :
2.8 : 0.9 :
3.2 : -1.3 :
2.8 : 0.2 :
4.0 : -1.1 :
2.9 : 2.0 :
3.3 : 0.3 :
3.8 : 0.7 :
3.8 : -0.8 :
3.9 : -0.2 :

AVERAGE 3.19 AVERRGE -0. 34

NINIMOM 2. 41 NINIMM -1.37

MAX IR 4,04 MAX IMM 2.01

COKE OVEN GRS DESLKLFURIZATION FACILITY
COMPLIANCE TESTING

BCM PROJECT NO. D0-4021-33

AUBUST 23,1991

TOTAL CO6
LOADING

ER. GR. H25/100 DSCF CO6 : ED. 6R. H2S5/100 DSCF COG

2.8
27.2
29.6
29.5
5.7
28.0
36.1
2.2
5.1
30.5
40.7
2.3
3.1
45.8
41.6
4.6

AVERAGE 34,68
MINIMUM 27.17
MAXIMUN 45.77



COKE OVEN GRS DESULFURIZATION FACILITY

COMPLIANCE TESTING

BCM PROJECT NO. 00-4021-33

AUBUST 23,1991 i
s SAMALE ¢ TAIL GRS CONCENTRATION : TAIL BRS
t NO. : XH2S5 :ED, BR/100: X502 :EQ@. BR/100: LDADING
: : : : : s ED, 6R. HeS/100 DSCF 06
.\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
: 1 : 0.20 : 1348 : 0.02: 13.5 3.2 :
: 2 : 008: 3539 : 0.02: 13.5 : 1.4 :
: 3 0.12: 809 : 0.02: 13.5 : 1.9 H
: & T 011 TA2 1 0,02 : 13.5 : 1.8 H
: S 0.12: 809 : 0.02: 13.5 2.0 :
: 6 : 0.16: 107.9 : 0.04 : 27.0 2.8 :
: 7 : 0.26: 1618 : 0.10: 67.4 : 4,6 :
: 8 : 0.12: 80.9 : 0.02: 13.5 : 2.0 :
: 9 : O012: 809 : 0.02: 13.5 : 1.9 :
¢ 10 : 019 : 1281 : 0.02: 13.3 3.0 :
: 11 : 0.19 : 1284 : 0,02 : 13.5 : 2.9 H
s 12 ¢ 0.3R: 2157 : 0.01: 6.7 : 4.9 :
: 13 : 0,20 : 1348 : 0.06: 40,4 3.6 :
: 14 : 0.20: 1348 : 0.03: 20.2 3.1 :
: 15 ¢+ 0.18: 12,3 ¢ 0.04: 27.0 : 3.0 '
: 16 : 0.24 : 161.8 : 0.02: 13.9 @ 3.7 :

AVERAGE 2.85

MINIMUM 1.40
MAY MM 4.%





