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ABSTRACT

This study provides information about emissions from waste
crankcase oil heaters. The data provided should be useful to heater
manufacturers and to regulators. Burner design and fuel composition
both have an obvious effect on the level of inorganic elements emitted.
The vaporizing pot burner retained a significant amount of the trace
elements to be carried by the flue gas into the stack. The study also
showed that total organic emissions from the two burner designs are
similar. However, higher levels of polynuclear aromatic hydrocarbons

(PAH) were found in discharges of the vaporizing pot burner.
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SECTION 1
INTRODUCTION

Emissions from two waste 0il fired space heaters were sampled by the
EPA and chemically analyzed by Battelle-Columbus Laboratories using EPA
Level 1 procedures (1), together with advanced metals analysis. A vaporizing
heater system (Kroll Waste 0il Heater) which operates by vaporizing the o1l
for combustion was used for one set of studies. The second heater was an
air atomizing unit which atomizes oil into the combustion zone (Dravo/
Hastings Thermoflo Waste 0i1 Heater). The different oil induction systems
result in differences in the kind and amount of sample recovered from the
units. The vaporizing pot heater produced both flue gas and a pot residue,
whereas, the air atomizing heater produced only flue gas. The combustion
of both truck and automotive crankcase oils was examined in each heater,
resulting in four test runs. During each of these four test runs, the stack
was sampled by two different techniques: the Source Assessment Sampling
System (SASS) train and a dilution tunnel, thus producing eight sets of
sampling data. Specifically, the following analyses were performed:

1. Level 1 analysis of four SASS trains, four sets of dilution filters
and two samples of pot residue.

2. Determination of heating value, moisture, ash, viscosity, and
C, H, N, S, analysis of the two waste o0ils.

3. Inductively coupled argon plasma (ICAP) analysis for 28 elements
. on 20 samples to include:

combined particulates from SASS trains

combined 1st impinger and module condensate solutions

2nd and 3rd impinger solutions

dilution filters

pot residues

S NS O N S
[]

waste crankcase 0ils

Thée two burners tested are illustrated in Figure 1.
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SECTION 2
CONCLUSIONS

Three basic comparisons were performed in this study: burner type, fuel,
and method of sample collection. Two types of space heaters were studied;
low pressure air atomization and vaporizing pot. Both heaters are designed
to operate on waste engine 0il. Two fuél types were compared in this study;
one fuel obtained from an automotive, waste oil supplier, and a second fuel
which primarily contained engine 0i1 used for truck lubrication.

The sampling comparison was made between two methods used to collect
gaseous emissions. One technique, the Source Assessment Sampling System (SASS),
provides information about the size distribution of particulate discharges in
burner outlet gas streams. The SASS sampler is also efficient for collecting
gaseous discharges, principally organic material, which is collected by
sorption on a resin bed. The second sample collection system, a dilution
tunnel, employs a clean air dilution stream followed by filtration. By
diluting the hot discharge gases before a sample is collected, the dilution
tunnel theoretically simulates the natural dilution and chemical transforma-
tion that occurs when stack gases are discharged to the atmosphere.

The dilution tunnel method is designed to collect particulate matter,
including organic materials. The large gas volumes involved in the dilution
tunnel prohibit collecting vapors. In this system, the gas sample is
introduced into a cylindrical dilution chamber in which the gas is mixed with
filtered dilution air which has been passed through a laminar flow element.
The resulting mixture is trapped by filtration at the end of the dilution
tunnel where a 20 inch square Teflon-coated fiberglass filter collects the
sample. Dilution ratios of 10:1 were used. Laboratory experiments have
shown that thorough mixing occurs, and that condensation aerosols are formed
in the dilution chamber.

The obvious difference between burner types is the residue produced by
the vaporizing pot burner. The air atomizing burner yielded higher gas-phase
concentrations of most inorganic species than the vaporizing pot combustion
system. In both combustion systems, the time-weighted-average threshold 1limit
values (TLVs) were exceeded for several elemental species. The vaporizing
pot burner produced lower trace specie air emissions, because a significant
amount was retained in the pot residue.
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No firm health risk conclusions can be drawn directly from the
results of this project. Stack concentrations were sampled, not qround
level ambient concentrations. Although the dilution tunnel theoretically
simulates natural dispersion and dilution, it is not certain at this time
whether the tunnel accurately simulates air circulation in and around a
service station or garage workplace, where these heaters are commonly used.

Two fuel types were compared in this study: one was an automotive crank-
case waste oil obtained from a service station, and the second fuel was a
truck crankcase waste 0il that came from a diesel truck fleet. Fue] compari-
sons revealed generally higher concentrations of metallic species in the
automotive oil. Total organic concentrations were relatively similar for
the two fuels although chemical composition of the organic discharges were
different.

It was apparent in these tests that the dilution tunnel did not effici-
ciently collect the gaseous discharges measured. A dilution tunnel is expected
to lose volatile and semivolatile organic species.

Specific correlations derived from the study given in the
following summary.

AIR ATOMIZING VERSUS VAPORIZING POT HEATERS

o Polynuclear Aromatic Hydrocarbons (PAH) were identified in emis-
sions from the vaporizing pot burner. The highest levels of
PAH were found in Pot residues when automotive crankcase
0il was used as the fuel; however, PAH were also found 1in the
gaseous emissionsfrmnvaporizingpottests using truck wasteoil.

® Total organics emitted from these heaters were similar in
quantity and type. However, the vaporizing pot heater
showed significant quantities of organic material in the pot
residue, indicating that the air atomizing heater produces
less overall organic material than the vaporizing pot and is
therefore burning more efficiently.

® The vaporizing pot heater, which burns heated oi] vapor,
produces a pot residue. The air atomizing heater which
atomizes the fuel before combustion, does not produce a
pot residue but does produce a coating of particulate on
the surface of the combustion chamber and heat transfer
surfaces. It was observed that the air atomizing heater
releases much higher concentrations of metals into the air
than does the vaporizing pot. This trend is not followed
by the organics as mentioned above.

¢ Mass balances of elements present in the fuel and the effluents
:ere better for the vaporizing pot than for the air atomizing
eaters.



SASS TRAIN VERSUS DILUTION TUNNEL SAMPLING

e The SASS train collected more organic material than the
dilution tunnel. Three of the four tests showed 20-30%
lower organic concentration when sampled by dilution tunnel.

o The SASS train was found to collect a higher percentage of
the metals present in the fuel than the dilution tunnels.

TRUCK VERSUS AUTOMOTIVE CRANKCASE OILS

e Ultimate analysis of the two fuels indicated a higher
oxygen content in the automotive crankcase o0ils. What
effects, if any, this had on combustion or combustion
products is unknown.

o The automotive waste crankcase oil contained a higher
concentration of metals than did the truck crankcase oil.
This was reflected in the effluents.



SECTION 3
EXPERIMENTAL

A modified Level 1 (1) analysis of four crankcase oil effluents was
performed. The specific methods and approach are described below.

SAMPLING

EPA personnel at Research Triangle Park sampled effluents from two space
heaters burning waste crankcase oils. The vaporizing pot unit was initially
fired with 250 ml of #2 fuel 0il to bring the temperature to a sufficient
Tevel for the vaporization of the waste oils tested. Then sufficient waste
0l was combusted to operate the unit for the approximately five hour sampling
run. A portion of the waste 0il not vaporized remained as a residue in the
vaporizing pot, and it too was analyzed. The second heater utilized an air
atomizing burner. This unit did not produce sufficient residues to be
analyzed although a 1ight deposit was found in the combustion chamber and
heat exchanger.

Two sampling runs were performed on each heater, one burning waste
crankcase oil from automotive engines, and one burning waste crankcase oil
from truck engines, for a total of four sampling runs. The two fuels were
waste crankcase oils recovered from the crankcase of trucks burnina diesel
fuel, herein referred to as "truck", and from motor vehicles burning
gasoline, herein referred to as "automotive". No distinction other than
fuel burned by the vehicle was made when waste crankcase o0ils were collected.
Each effluent was sampled using a Source Assessment Sampling System (SASS)
train and a dilution tunnel. Samples received by Battelle, their identifica-
tion number, and analyses performed are summarized in Tables 1 through 4.

FUEL ANALYSIS

Phoenix Laboratories (Chicago, I11inois) performed the analyses on both
the truck and automotive crankcase oils. These analyses included heat value,
density, moisture, ash, and elemental analysis for C, H, N, and S. ICAP
(inductively coupled argon plasma) analysis was done on each fuel to determine
28 elements, as well as AAS (atomic absorption spectrometry) for mercury,
arsenic, and antimony determinations.

ORGANIC ANALYSIS

Samples were received and extracted with methylene chloride for 24 hours
in preparation for organic analysis. Samples extracted included SASS parti-
culate filters, probe rinse, XAD-2 sorbent, module condensate and filter

6
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samples from the dilution tunnel, hereafter called "dilution filters". Also
extracted was the 3-10 um particulate catch from the air atomizing heater
tests; however, there was insufficient cyclone material from the vaporizing
pot heater tests to perform any organic analyses. On all extracts, total
chromatographic organics (TCO) and gravimetric (GRAV) analyses were performed
to establish total organic content, and infrared (IR) spectra were obtained
to determine organic functional groups. The only exception to the above are
the SASS particulate filters and probe rinses which did not receive TCO
analysis since the temperature at which they were sampled precluded the
presence of volatile materials.

Any sample containing 15 mg or more of available organic material (that
is, 15 mg excluding material already used in the TCO, GRAV, and IR procedures)
was separated by 1iquid chromatography (LC) into seven fractions of increasing
polarity. Each LC fraction was then analyzed by TCO, GRAV, and IR. In
addition, any fraction or combination of two fractions (2 & 3, 4%5, and 6 &
7) which contained 0.5 mg/m3 organic material at the source was analyzed by
Tow resolution mass spectrometry (LRMS). As previously mentioned, specific
analyses performed on each sample are delineated in Tables 1 through 4.

INORGANIC ANALYSIS

The analysis included: spark source mass spectroscopy (SSMS) using an AEI
Model MS-702R instrument to screen elemental constituents; inductively coupled
argon plasma (ICAP) spectrometry using a Jarrell-Ash Model 975 instrument to
analyze elemental species; atomic absorption spectroscopy (AAS) using a Perkin-
Elmer Model 5000 instrument to provide mercury (Hg), arsenic (As), and antimony
(Sb) emissions data.

Samples, analyzed by spark source mass spectrometry (SSMS) (74 elements)
and atomic absorption spectrometry (AAS) (for mercury), were the SASS
particulate filters, probe rinses, XAD-2 sorbents, combined module condensate
and 1st impinger solutions, pot residues, 3-10 um particulate catch (except
the vaporizing pot/automotive test) and dilution filters. The vaporizing
pot/automotive test did not generate any 3-10 um particulate. Mercury,
antimony, and arsenic were determined by AAS in the combined 2nd and 3rd
impinger solutions, pot residues, both fuels and for two samples from
corrosion of the dilution tunnel inlet tube. The latter two samples were a
scraping from the inner surface of the dilution tunnel inlet tube and a nitric
acid rinse of this same surface. These were taken to clarify if corrosion of
the inlet tube could contribute to the composition of the effluent when :
sampled by the dilution tunnel. Appropriate blanks were run for all analyses.

Inductively coupled argon plasma (ICAP) for more precise analysis of
elemental species (a Level II procedure) was specified by the EPA project
officer on selected samples: the fuel oils, combined SASS particulate samples,
Ist impinger solution combined with the module condensate, pot residues,
combined 2nd and 3rd impinger solutions, and the dilution filters. No sample
blanks were analyzed by ICAP. The ICAP instrument used for these analyses
was configured for the determination of 30 elements. Analyses were conducted
for 28 elements, excluding mercury and bismuth.

11



SECTION 4
RESULTS AND DISCUSSION

Results are compiled under three major areas: stack sampling techniques,
chemical and physical analyses of the fuels, and chemical analysis of the
effluents. Each area is treated separately.

SAMPLING

Sampling data pertinent to this report are summarized in Table 5. SASS
trains sampled approximately 30 m3 of each effluent with the exception of
the air atomizing heater burning automotive crankcase oil (air atomizer/
automotive) from which only 15.4 m3 were sampled due to problems with air
feed through the particulate filter. Larger sample volumes were collected
in the djlution tunnel samples ranging from 80 m3 for the vaporizer/truck
to 126 m3 for the vaporizer/automotive test.

The volumetric flow rate, Q, in m3/sec was calculated using the fuel
feed rate ahd the physical characteristics of the two fuels. The calcula-
tion used is given in Appendix C. Q was also calculated from the Alnor
velometer reading. This value was not used in further calculations for
this report as the Alnor can have a variance of 13% at the stack temperature
used. However, (s derived by the two methods agreed within 10%. A1l flow
rates were very low. :

FUEL ANALYSIS

Results of the fuel ultimate and proximate analyses are given in Table
6. Heating values for both truck and automotive crankcase oils are
similar to those expected for a #2 fuel oil. Both oils are quite viscous
(having high resistance to flow, approximately a factor of 30 more viscous
than #2 fuel 0il) and have relatively high values for water (by the Karl
Fischer method), ash, and sulfur; however, these are all expected in waste oils.
The automotive waste oil had a lower carbon value (81.30%) as well as a higher
hydrogen/carbon ratio than is expected for engine o0ils. Because of the
unusual nature of this finding, the carbon determination was repeated and
found to be correct.

Comparisons with literature (2) for density, heatjng value and hydrogen/
carbon ratios suggests that these two waste oils are similar to #4 fuel o0il
in their combustion properties.

Both crankcase oils were also analyzed by ICAP and AAS to determine fuel
elemental mass values for calculating the mass balance of elemental species

12



s L S

(4noy/eb) ajea pasy [any

96" 1L 96° L ¢99°0 G9°'0
v20°0 ¥20°0 S10°0 10’0 ("wie | “2,02) dlsS
1e (b) ajea Moy dpa3awn|op
Lauun} uorngiqg
LEl A LL 921 08 Amsv pajdues aunoA [ejo]
SSvsS
62 5l o¢ 2€ (¢w) paidwes awnjor ejo)
6°22 622 ¢°Gl 2°Sl (w3) uajawep yoezg
(suopitpuod yoeys je anuLw
882 SL¢ bev Ly 48d 1994) Gugpeaa Jouly
'A% 6€€ viv 91y  (Jo) danjeaadws; yoeys abeuaany
1852903 1881903 1802503 1820503
Fonay aA|jowoyny 3ALjowony onay uoi3Lpuo) buy|dueg

J3uang bujziwoly Jiy

J43u.4ng buyz L4DdRp

ViV 9NITdWYS -G 318vL

13



TABLE 6. ANALYTICAL RESULTS OF TRUCK AND
AUTOMOTIVE CRANKCASE OIL SAMPLES*

Analysis ASTM

Performed Me thod Truck Automotive
BTU, Gross Per Pound D240-76 19,045 18,747

BTU, Net Per Pound 17,857 17,523

BTU Gross Per Gallon 141,847 140,246

BTU, Net Per Gallon 132,999 131,090

API Gravity @ 60F D1298-80 26.7 26.0
Density @ 15C, g/ml D1217-81 0.8940 0.8979
Viscosity @ 40C, cs 65.45 67.74
Viscosity @ 40C, cp 57.36 59.76
Density @ 40C by 0.8764 0.8822

pycnometer, g/ml

Karl Fisher Water, % D1744-64 0.94 1.15

Ash, % D1102 0.63 1.17

Carbon, % 86.46 81.30

Hydrogen, % 13.02 13.41

Nitrogen, % 0.070 0.116
Sulfur, % D129-64

* Ana1ysis‘performed by Phoenix Laboratories, Inc., Chicago, II]inois.
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in the fuels and emissions. The automotive crankcase 01l contained much high-
ér concentrations of metals than did the truck. Results are further discussed
in the section containing inorganic analyses.

ORGANIC ANALYSIS

These emissions had relatively low organic loadings (just over 1 mg/m3
at the source) and a chemical composition generally showing normal combustion
products. This organic loading is less than conventional o0il combustion in
home units and less than effluents from coal combustion. The pot residue of
the vaporizing heater is considered separately from the stack effluents.

Organic Loading

Organic loading as indicated by the SASS train samples was similar for
all four test runs (see Figure 2) with the concentrations being slightly low-
er when burning automotive crankcase 0il than with truck crankcase 0il. For
all tests, excluding the air atomizing/automotive test, dilution tunnel sam-
pling indicated 20 to 30% less organic material than did the SASS train (see
Figure 3). Both sampling methods indicated essentially the same concentra-
tion of organics in the air atomizing/automotive test. This test also had
the Towest total organics of the four test runs as scen by the SASS train, and
was the test in which only 15 m3 were sampled by the SASS train. Both of
these latter two conditions could effect the relative quantities of organics
collected by the two sampling methods.

Although the pot residue from the vaporizing heater does contain sig-
nificant concentrations of organics, this apparently does not diminish the
organics in the stack, indicating that overall, the efficiency of the vapor-
izing heater is less than that of the air atomizing heater. Vaporizing
burner/automotive pot residue had a much greater concentration of organics
than the vaporizing burner/truck pot residue (601 mg/kg versus 61 mg/kg).

Because of the low organic loading, only 8 samples met the criterion of
15 mg required for liquid chromatography (LC) analysis. These were all the
dilution filters, all of the XAD-2 sorbent modules (except from the air
atomizing burner/automotive) and the pot residue from the vaporizing burner/
automotive. After liquid chromatography, only 11 individual fractions (or
combinations of two fractions) indicated sufficient concentration (20.5 mg/
m3 at the source) to require low resolution mass spectrometry (LRMS).
Samples subjected to liquid chromatography and LRMS are summarized in
Table 7.

Organic Composition

The organic data are summarized in Tables 8-12. A1l organic data, in-
cluding organic summary tables, are in Appendix A.

The chemical composition of the organic portion of the samples from all
four effluents, sampled by both SASS train and dilution tunnel, was general-
ly similar. The two major types of constituents were hydrocarbons (mainly
aliphatic, some olefinic and aromatic); and oxidized species such as ketones

15



Organic Loading mg/m3

1.40 1.40

1.24

A B C D
Vaporizing burner-truck E050781
Vaporizing burner-automotive E052081

Air atomizing burner-automotive E061881
Air atomizing burner-truck £062581

DO @3

FIGURE 2. RESULTS OF TOTAL ORGANICS FOR SASS TRAIN SAMPLES.
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TABLE 8. COMPARISON OF TOTAL ORGANICS (mg/ms) FOR SASS TRAIN AND
DILUTION FILTER SAMPLES FROM THE VAPORIZING BURNER/TRUCK TEST

(E050781)
SASS Train Dilution
Compound Particulate Sorbent ModuTe Total Filter
Categories Filter * XAD-2 Condensate*
Aliphatic 0.03 1.12 0.1 1.25 0.66
hydrocarbons
Aromatic - 0.06* 0.06 0.03
hydrocarbons
Ester 0.003 0.13 0.1 0.23 0.13
Ketone 0.003 0.03 0.1 0.13 0.10
Alcohol 0.01 0.01
Acid 0.09 0.09
Alkyl ether 0.12 0.12
Carboxylic 0.77 0.77
acid salts .
Benzoic acid 0.77 0.77
Lactone 0.07 0.07 0.09
Olefin 0.01 0.01 0.02
Palmitic (or 0.01
other C16 acid)
Stearic (or other 0.01
C,q acid)
18
Ether 0.01
Aldehyde 0.003 0.1 0.103
Substituted 0.11
cyclehexane
Total of columns .04 3.28 0.3 3.61 1.17
Total from TCO 0.03 1.28 0.091 1.37 1.15
and Grayv

‘ﬁ\_\\x

*Concentrations estimated from IR and total TCO and GRAV data only.
+3ubsequent mass spectral analysis indicates that up to 150 ug/m3 of these
aromatic hydrocarbons are polynuclear aromatic hydrocarbons (PAH).
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TABLE 9. COMPARISON OF TOTAL ORGANICS (mg/m3) FOR SASS TRAIN
AND DILUTION FILTER SAMPLES FRNOM THE VAPORIZING BURNER/
AUTOMOTIVE TEST (E052081)

'Compounq Pgrticu1ate SoiﬁzﬁtT;g;31e Total E:}%gion
Categories Filter * XAD-2 Condensate* EE—
Aliphatic 0.04 0.92 0.1 1.06 0.53

hydrocarbon
Aromatic 0.04 0.01 0.05 0.03
hydrocarbon
Ester 0.04 0.14 0.01 0.19 0.17
Ketone 0.04 0.03 0.01 0.08 0.12
Carboxylic acid 0.72 0.72 0.01
Carboxylic aid salt 0.07 0.07
Benzoic acid 0.79 0.79
Lactone 0.01 0.01
Olefin 0.01
Ether 0.1 0.1 0.02
Aldehyde 0.09
"~ Anhydride 0.01 0.01

Total of columns 0.12 2.73 0.23 3.08 0.92
Total from TCO 0.04 1.09 0.11 1.2 0.88

and Grav

f ancentrations estimated from IR and total TCO and GRAV data only.
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TABLE 11. COMPARISON OF TOTAL ORGANICS (mg/m3) FOR SASS TRAIN
AND DILUTION FILTER SAMPLES FROM THE AIR ATOMIZING
BURNER/TRUCK TEST (E062581)

SASS Train Dilution
Compound Particulates Sorbent Module Total Filter
Categories T ym* 3-10 ym * XAD-2 Condensate*
Aliphatic 0.03 0.02 0.92 0.1 1.07 0.56
hydrocarbon
Aromatic 0.003 0.002 0.10 0.01 0.115 0.05
hydrocarbon
Ester 0.03 0.002 0.1 0.1 0.24 0.05
Ketone 0.03 0.02 0.03
Alcohol 0.003 0.002 0.01
Carboxylic acid 0.62 0.1 0.72 0.17
Carboxylic acid 0.22 0.22
salt )
Lactone 0.07 : 0.07 0.03
Olefin 0.01 0.01 0.02
Aldehyde 0.01
Alky1 benzenes 0.15
Primary Amine Salt 0.06 0.06
Total of columns 0.096 0.046 2.05 0.32 2.494 1.02
Total from TCO 0.030 0.018 1.23 0.118 1.348 1.00
and Grav

* Concentrations estimated from IR and total TCO and GRAV data only.
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TABLE 12.

COMPARISON OF TOTAL ORGANICS (mg/kg)
FOR TWO POT RESIDUES

Vaporizing Burner- Vaporizing Burner-

Compound Categories Truck* ~ - Automotive
(E050781) (E052081)

Aliphatic hydrocarbon 61.3 344
Aromatic hydrocarbon 0.61 142
Ester 6.13 4.84
Ketone 6.13 10.6
Carboxylic acid 10.6
Benzoic acid 43.9
Lactone 6.13
Olefin 187
Palmitic acid 4.39
Stearic acid
Aldehyde 11.0
Sulfur 59.6
Alky1-PAH 8.29
Naphthalene 6.65
Alky1-PAH-3-ring 66.5
PAH-3-ring 6.65
PAH 43.9
Total of columns 80.3 _ 952
Total from TCOand Grav 61.3 601

* Concentrations estimated from IR and total TCO and GRAV data only.
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esters,aldehydes, acids, and to a lesser extent, ethers, anhydrides,
alcohols, and lactones. One compound type of an unusual nature and of
possible significance from a health standpoint was a primary amine salt
found in the sorbent column of the air atomizing burner/truck. PAH was found
in the pot residue of the vaporizing burner/automotive and in the sorbent
column from the vaporizing burner/truck tests. Because the PAH found in the
pot residue does not enter the stack and therefore does not enter the air,
it is only relevant to disposal of the pot residues. However, the PAH

found in the sorbent column of the SASS train from the vaporizing burner/
truck test could be significant. It should be considered that infrared
‘analysis did indicate the presence of aromatic rina compounds in many of

the samples including LC Fractions 2 and 3 of most of the liquid chromato-
graphed samples. This finding indicates that PAHs and related compounds
could be present, although in very low concentrations confirmed by EPA spot
test results. Specific differences are looked at comparing the three major
test parameters: air atomizing versus vaporizing heaters, truck versus auto-
motive crankcase oils, and SASS train versus dilution tunnel sampling.

Air Atomizing Versus Vaporizing Heaters--

Some differences in organic composition were noted in comparing the
two heater types. Alkyl benzenes were found only in air atomizing efflu-
ents. Benzoic acid was identified in two of the sampies, however,
benzoic acid is identified only after liquid chromatographic separation.
Since this separation was not performed on the XAD-2 blank in this study,
benzoic acid was not specifically identified in this blank. Therefore it is
unknown what concentration of carboxylic acid present in the XAD-2 extract is
coming from the stack as opposed to an extraction product of the XAD-2 itself.

Fraction 3 of the XAD-2 extract for the vaporizing burner truck test
showed significant concentrations of organic materials. No other Fraction 3
for any other test contained similar quantities. Because Fraction 3 may
contain PAH, a mass spectral analysis was performed to confirm or deny the
presence -of PAH. Results showed that the majority of material in this fraction
was indeed PAH. Thus, the vaporizing burner truck test was the only test
showing PAH in the gaseous effluent. This does not negate the fact that in

in the pot residues, the vaporizing burner automotive test showed far more PAH
than did the truck test.

Truck Versus Automotive Crankcase Qils--

Two compound types were seen in considerably higher concentrations in
the truck than in the automotive effluents. These were acid salts and
lactones, both highly oxidized species. Ethers were more commonly identified
in the automotive samples than in the truck samples.

SASS Train Versus Dilution Tunnel Sampling--

As previously mentioned, for the automotive samples, much less alipha-
tic hydrocarbon is collected by dilution tunnel than by SASS train sampling,
indicating the possibility of chemical transformaticn of sampling losses.
Higher concentrations of esters were collected by SASS train than by dilution
tunnel,especially for air atomizer/automotive which had 1.10 mg/m3 by SASS
train compared to 0.04 mg/m3 by dilution tunnel. In fact, this SASS train
value was significantly higher than any other of the ester concentrations.
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The SASS trains also collected more alcohols than the dilution tunnels.
Benzoic acid was found only in SASS train samples (see previous discussion).

Vaporizing Burner Pot Residues--

Comparison of the two Pot residues is complicated by the fact that the
vaporizing/automotive sample had significant sample for LC whereas the
vaporizing/truck sampie did not. For both pot residues, the major constituent
is aliphatic hydrocarbons. Vaporizing/automotive also has high concentrations
of olefinic and aromatic hydrocarbons, including PAHs. The vaporizing/truck
appears to have a relatively higher concentration of oxidized species including
esters, ketones, and lactones. It is important to again note that whatever
the concentration of organics in the pot residue, it does not affect the
concentration of organics in the stack. )

INORGANIC ANALYSIS

Atomic absorption spectrometry (AAS) and spark source mass spectrometry
(SSMS) are the two methods specified by EPA Level 1 guidelines (1) for analysis
of inorganics. AAS was used to determine mercury, antimony, and arsenic. SSMS
is the method which Level ] guidelines specify for the determination of elements
other than mercury, arsenic, and antimony. SSMS is useful for the determination
of a majority of elements (71) in a single analysis and thus is inexpensive
on a per element basis.

Analytical Accu racy

The trade-off in using SSMS, which is a rapid, inexpensive, and compre-
hensive method, is a less than optimum accuracy and precision. Work done
for the Department of Energy by Battelle (Contract No. AC01-77ET10386) entitled,
"Emissions and Efficiency Performance of Industrial Coal Stoker Fired Boilers"
included a study of the reproducibility of SSMS data. Five replicate runs were
made and relative standard deviations computed for 59 elements. The majority
of elements (65%) had relative standard deviations (RSDs) between 31 and 70%.
Ten percent had RSDs greater than 70% and 25% had RSDs equal to or less than 30%.

Inductively coupled argon plasma (ICAP) is a re1ative1{ new method by
which multielement analysis can be done (3). At Battelle, ICAP is currently
configured to analyze for 28 elements. Many of the samples from these tests
were analyzed by both $SMS and ICAP for comparison. A study similar to that
described for SSMS was done for 23 elements by ICAP (EPA Contract No. 68-03-2552;
"Development of a Methodology for the Evaluation of Solid Waste"). In this

case, 66% of these elements showed RSDs of 1-5%. Seventeen percent had RSDs

of less than 1% and 17% had RSDs greater than 5%.

Atomic Absorption Spectrometry

AAS results are summarized in Tables 13-16. Antimony was neither detected
in any of the four effluents nor in either fuel. However, low concentrations
were found in both pot residues: 6 ug/g in the test burning truck crankcase
oil and 26 ug/g in the test burning automotive crankcase 0i1. The source of
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TABLE 13.

INORGANIC DATA BY AA FOR
VAPORIZING BURNER - TRUCK

RUN E050781

As

Sb

Sample (ug¢g3) (ng/m3) (ng/m)

Sample

1st impinger and condensate 0.04 NA NA
2nd and 3rd impingers 0.01 ND ND
Particulate filter ND NA NA

3 um to 10 um cyclone catch* NA NA NA
XAD-2 ND NA NA
Pot residue 1.5 ug/g 0.5 ug/g 6 ug/g
Dilution filters #13-14 ND NA NA
Truck waste crankcase oil ND 0.3 ug/g ND
Blanks

Ist impinger blank ND NA NA
2nd and 3rd impingers 1.6 ug/L ND ND
Particulate filter ND NA NA
XAD-2 0.02 ng/g NA NA
Dilution filter 1.76 ug/filter NA NA

NA
ND

*

Not analyzed
Not detected

Insufficient sample collected for AAS analysis
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TABLE 14,

INORGANIC DATA BY AA FOR
VAPORIZING BURNER-AUTOMOTIVE
Run R052081

ample (i) (vg/n’) (vo/n’)
Ist impinger and condensate ND NA . NA
2nd and 3rd impingers ND 0.05 ND
Particulate filters #5-6 0.03 NA NA
3 um to 10 um cyclone catch * NA NA NA
XAD-2 0.05 NA NA
Pot rgsidue 1.4 ug/g 2.8 ug/ag. 26 ug/g
Dilution filters #16-17 0.36 , NA NA
Automotive waste crankcase oil ND 0.6 ug/g ND

ND = Not detected
NA = Not analyzed

* = No sample collected
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TABLE 15. [INORGANIC DATA BY AA FOR
AIR ATOMIZING BURNER-AUTOMOTIVE
Run E061881

Sample (u:3m3) (u27m3) (u§3m3)
1st impinger and condensate ND NA NA
2nd and 3rd impingers ND 0.25 ND
Particulate filters #7-17 0.44 NA NA
3 um to 10 um cyclone catch 0.01 NA NA
XAD-2 12 NA NA
Dilution filters #18:29 0.20 NA NA
Nitric acid residue 0.11 ug/q ' NA NA
Dilution tunnel scraping 1.2 ud/g NA NA

ND = Not detected
NA = Not analyzed
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TABLE 16. INORGANIC DATA BY AA FOR
AIR ATOMIZING BURNER-TRUCK
Run #062581

Sample Hg As Sb
(ug/m3) (ug/m3) (ug/m3)
1st impinger and condensate 0.06 NA NA
2nd and 3rd impingers ND 0.32 ND
Particulate filters #1-12 0.27 NA NA
and lum cyclone catch

3 um to 10 um cyclone catch ND NA NA
XAD-2 0.94 _ NA NA
Dilution filters #31-42 0.05 NA NA

ND = Not detected |
NA = Not analyzed
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Arsenic was detected in both fuels: 0.3 ug/g in the truck and 0.6 ug/g
in the automotive. For the vaporizing burner, arsenic was detected in both
pot residues although in low concentration. Arsenic was not detected at all
in the vaporizing burner/truck effluent and at a very low Tevel (0.05 ng/m3)
in the vaporizing burner/automotive effluent. However, arsenic gas detected
in higher concentrations for ghe air atomizing heater: 0.25 ug/m° when burning
automotive fuel and 0.32 nug/m° when burning_truck fuel. These are still well
below the threshold 1imit value of 200 ug/m3 established for arsenic. This
disproportion of arsenic from the two heaters actually is part of a trend:
metals were generally present in greater concentration in the air atomizing
stack. This result was expected since the air atomizing heater atomizes
the fuel before combustion and no pot residue is produced.

A1l of the effluents and the pot residues indicate very low levels of
mercury. This is interesting in view of the fact that neither fuel contains
any mercury. However, several blanks (2nd and 3rd impingers, XAD-2, and
dilution filter) do contain mercury, although the blank value is subtracted
before reporting sample values. Also, there is some mercury in the scraping
from the dilution tunnel inlet tubes. Since all values are well below the
threshold 1imit value of 50 ng/m3 the levels of mercury are not of paramount
interest. Nonetheless the origin of mercury in both the blanks and stack
effluent is unknown.

Spark Source Mass Spectrometry

SSMS data are given in Appendix B. Metals for all runs were quite high;
due to its design, the air atomizing heater causes more of the trace metals
to be discharged from the stack than the vaporizing heater. This is logical
since many metals remained in the pot residue of the vaporizing heater. One
problem arose concerning SSMS. Due to an instrument malfunction, beryllium .
could not be detected by SSMS. Correcting this malfunction would have
entailed a significant delay. ICAP, however, was also used to analyze
beryl1ium and none was detected in any of the samples. This was discussed
with the EPA Project Officer and it was decided to proceed without beryllium
determination by SSMS. Further details concerning concentrations of specific
elements are given in the section comparing SSMS and ICAP.

Inductively Coupled Argon Plasma

_ _ICAP data are given in Appendix B. Results by ICAP for each SASS train,
dilution tunnel and fuel were calculated relative to quantity of fuel burned.

That is,
total guantity of element detected (u
total quantity of fuel burned )
These are graphically illustrated in Figures 4 through 13 ( numerical values

used to generate these Figures are. given in Appendix B).. This elemental

mass balance was done using ICAP only, since the fuels were anal yzed by ICAP
and not by SSMS, and since ICAP is much more precise than SSMS.
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Figures 3 through 5 show mass balances for the vaporizing heater fuels
and pot residues (figure 5 includes elements from both test runs). Fiqures 6
and 7 show comparable data from the SASS trains and dilution tunnels. Two
generalities can be made for the vaporizing heater:
1. Most of the metals from the fuel are retained in the pot residues
rather than emitted from the stack. .

2. More metals are collected by the SASS train than by the dilution
tunnel.

For the vaporizing heater burning either fuel there are a few elements in both
the pot residue and the SASS train samples which either are not in the fuel

at all, or which exceed the quantity found in the fuel. There are three
elements found in the SASS train samples which exceed significantly that

found in the fuel; these are chromium, iron and nickel. Since these elements
are 1) components of steel, 2)exceed fuel values only in the SASS train
samples and 3)the SASS train is constructed of stainless steél, it is Sus-
pected that these three elements are being leached from the SASS *rain itself.

Figures 9 through 13 show mass balance data for fuels, SASS train and
dilution tunnel sampies from the air atomizing heater tests. The trend of
greater mass collection by SASS train than by dilution tunnel is also seen in
the mass balances for the air atomizing heater. For this heater, the total
amount of each element detected is measured in the stack, since the air
atomizing heater does not produce a pot residue. Not surprisingly, the
concentrations of metals being emitted from the stack are much greater for
this heater than for the vaporizing heater. Again, a few elements were
detected in the effluent by both SASS train and dilution tunnel sampling
which were not detected in the fuel. Also a very few exceeded quantities
found in the fuel. However, the levels of iron, nickel and chromium do not
exceed quantities in the fue] for the SASS train as seen within the vaporizing
heater. This is probably bgcause a much higher concentration of iron is being

stack (due to methods of combustion) so that any possible Teaching of the SASS
train. is not significant compared to stack effluent concentrations.

There was a suspicion that corrosion of the dilution tunnel inlet tube
could be contributing to effluent concentrations of some elements. Table 17
shows the results of ICAP on both scrapings of the corrosion product itself
and a nitric acid rinse of the corroded area. There is no indication that any
of the§e elements are being leached into the dilution tunnel sample. However,
there is a surprisingly high concentration of lead in these samples: 1850 ug/g
in the scrapings and 16,000 ug/g in the nitric acid rinse. In addition, con-
centrations of lead indicated by dilution tunnel sampling are significantly
lower than those indicated by the SASS train for all four test runs. This

imp]ies that some of the lead from the effluent is being deposited onto the
dilution tunnel inlet tube. '

Considering the variety of matrices requiring analysis (fuel, impingers,
bottom ash, filters), the overall agreement shown in Figures 3 through 12 is
excellent for most elements, and indicates the accuracy and precision avail-
able with ICAP. Mass balances are somewhat better for the vaporizing heater
than for the air atomizing heaters apparently because the majority of metals



IR ANALYSIS REPORT

Contraczor Battelle Columbus Laboratories

Sample Site EPA;RTP Sampls Acquisition Date  ©-20-81
Tyg.. of Sourss Vaporizing pot/automotive

Test Number E0502081

Sampie 10 Number KEA-BCL-PFa5-E052081/
KEA-BCL-PFa6-E052081
Sampie Desription Paprticylate filters # 5 and 6 combined

Responsinls Amiyr RacChael L. Barbour Date Amalyzsd 6-10-81
Calculstions and Reporz Reviewed By RODert J. Jakobsen Report Dste 7-31-81
Instrument Digilab FTS-10 Samphe Call Type £41m on KBr Plate

Uulized Max/Min Signal intansity Values

- Obsarvations

Mostly aliphatic hydrocarbon with some carbonyl structure, probably ester and ketone.
Very small amounts of aromaticity. Not much sample present.
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Comparison of ICAP and SSMS

A total of 14 samples were analyzed by both methods including dilution
filters, SASS particulate filters, combined 1st impinger and condensate
solutions. For the most part, agreement was good; any concentration within
a factor of three was considered to be equal. A factor of three was chosen
because with only one data point for each value, the following had to be

(1) possible non-homogeneity of sample,
(2) the 30-70% relative standard deviation of SSMS, and
(3) possible interferences.

For both ICAP and SSHS, interferences will usually enhance the signal although
an iron interference (high for most of these samples) can generate low values
by ICAP for some elements. Non-agreement generally did not show any pattern:
sometimes ICAP was lower, sometimes SSMS was Jower and disagreement of great-
er than a factor of three were found to occur at least once in 21 of 28 ele-
ments. There were four elements which did not match at least half the time:
boron, lead, titanium, and calcium. Boron was higher in al] samples by ICAP.

- This is expected because_samplgs are subjected to an acid digestion in a glass

vessel before ICAP. During this digestion, boron may be leached from the
glass. The other three elements showing a high incidence of non-agreement
also are consistently analyzed in higher concentration by either ICAP or SSMS
as shown in Table 18.

TABLE 18. ELEMENTS WITH CONFLICTING SSMS AND ICAP CONCENTRATIONS

Method of
tlement Highest Concentration Occurance
Calcium ICAP 12 of 14 analyses
Lead ICAP 10 of 14 analyses
Titanium SSMS 13 of 14 analyses

TLVs are issued and updated by the American Conference of Governmental
Industrial Hygienists (ACGIH). These values refer to airborne concentrations
and represent the maximum level that will allow repeated worker exposure,
in this case for an 8 hour work day, without adverse effects. TLVs are based
on the best available information from industria] experience, from experi-
mental human and animal studies, and, where possible, from combinations
of the three. The TLVs are generally species specific, in other words, zinc
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standards are specific to zinc chloride fume, zinc chromate, and zinc oxide
fume. This implies a knowledge of speciation in order to make direct com-
parisons with emitted elements in the combustion gases.

TLVs could be useful in estimating potential health impacts from waste
oil combustion since the operation of these devices often corresponds to a
normal work day. However, it should be noted that most garages (where these
heaters are often used) are open more than 8 hours a day, and usually six
days a week. A better evaluation of human health risk would require advanced
speciation of both organic and inorganic species generated in waste o0il combustion,
Level 2 testing and ground level modeling to show the direct human exposures.

Nine elements exceed TLVs as assigned by the ACGIH as indicated by both
SSMS and ICAP data. These were cadmium, chromium, cobalt, copper, iron, lead,
nickel, phosphorus, and zinc. Their concentrations are given in Table 19.
Table 20 shows the specific species for which the TLVs were derived. It is
important to note that TLVs have not been established for elemental species
thus gas discharge concentrations and TLVs cannot be directly compared. Both
SASS train and dilution tunnel samples again show generally higher metals
emission by the air atomizing heater than by the vaporizing heater. For the
most part, the air atomizing heater, when burning either fuel, exceeded the
TLVs when sampled by the SASS train. The only real exception is cobalt in
the air atomizing/truck test. Cobalt and cadmium in the air atomizing/
automotive test and cadmium in the air atomizing/truck test exceed the TLVs
when analyzed by ICAP but not by SSMS. Conversely, chromium in the air
atomizing/truck test exceeded the TLV when analyzed by SSMS but not by ICAP.
Fewer elements exceeded the TLVs when collected by dilution tunnel. This is
because generally lower concentrations of all elements were collected by the
dilution tunnel than by the SASS train.

As mentioned before, element stack emission values for the vaporizing
burner were usually lower than those for the atomizing burner. For the SASS
train samples collected while burning both truck and automotive fuel, five
elements exceeded the TLV (either as indicated by SSMS, ICAP, or both). These
were lead, chromium, nickel, iron, and cobalt. However, dilution tunnel
samples showed only lead in the automotive test to exceed the TLV, again
because of lower metals collection efficiency.

Cobalt and nickel exceeded their respective TLVs but neither was detected
in the fuel. Several other metals were also found in the effluents in lower
concentrations, but were not found in one or both fuels. The following are
possible explanations for this phenomenon:

(1) Leaching of elements from the SASS train or dilution tunnel.

(2) As mentioned in the section concerning atomic absorption,
some blanks contained materials which appeared in the
effluents but not in either fuel, thus unequal subtraction
of blank from sample values could contribute to the apparent
concentration of these elements.
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TABLE 20.

SPECIES FROM WHICH THRESHOLD LIMIT VALUES WERE
DERIVED

Element TLV Reference Composition
Lead Inorganic, fumes and dusts (as Pb)
Phosphorus Phosphoric acid
Chromium Soluble chromic, chromous salts (as Cr)
Nickel Soluble compounds (as Ni)
Copper Dusts and mists (as Cu)
Zinc Zinc oxide fume
Cadmium Cadmium oxfide fume (as Cd)
Iron Iron salts, soluble (as Fe)
Cobalt Metal, dust and fume (as Co)

I
||
il
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(3) The high temperatures attained on combustion may facilitate
leaching of elements from the walls of the heaters.

(4) These elements may have been present in a fuel previously
burned in these heaters. This is doubtful however, since
they were new units.

(5) Contamination of the sample may be occurring although this
is unlikely given the consistent levels of some of these
elements.

(6) A combination of the above or some other mechanism altogether.

It should be pointed out that although several elements appear in the effluents
which are not in the fuels, there are not any elements found in the fuel which
are not in the effluents.

If the SSMS and ICAP values in Table 19 are compared using the factor
of 3 criterion for a match, 45 percent are found to do so. Two points should
be considered, however. First, that SSMS data include determination of
elements in the XAD-2 which was not analyzed by ICAP. Therefore, SSMS should
indicate higher values than ICAP. Secondly, if only SSAS train samples are
compared, 65 percent of the SSMS and ICAP data match.
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APPENDIX A

TCO AND GRAV RESULTS

Comaczzor Battelle Columbus Laboratories

Sampls Si

EPA;RTP

Sampie Acguisiien Dam 5/7/81

Type of Soures Vaporizing Pot /Truck

Test Number

Sampls Description

EC50781

. LC ANALYSIS REPORT

Sempis 10 Number KEA-BCL-XR/MR-E050781

XAD-2 and module rinse

Qriginal Sample Voiume o Mass~.]134 g

Anslyst H&pcmihlt R. L. Barbour Oate Amalyzed 7/25/81 Time
Calculations and Repart Reviewed By R J. Jakobsen Report Oste . 7/31/81
Cojumn Fiow Rare | M1/min Coiumn Temperyrure 22°¢
Chsarvations
TC3 GRAYV TCO » GRAY Cancamtratisn
» oy Tenl my mg[m3
Toral Sempie’ 8.9 32.24 41.14 1.28
shee for LC3 6.23 22.568 28.798 -
Aseaversd3 7.16 11.169 18.329 -
. TEO inmg GRAV in mg Teo- c n’.5
Frectioa  [Found is | Care Fousd ia Core GRAV
Frosties | Blssk |recnd | Toalt Fracies | Blask | recsd | Tom® | Tomimg mg /m3
1 1.9 0.1 (1.8 | 2.574} 0.402 10.0510.36 0.51‘ 3.27! 0.10
2 1.7 10.03|1.67| 2.388] 0.060 }0.04]0.02]0.03 2.15 | 0.07
3 1.2 10.021.18} 1.687} 1.158 0.02[1.13|1.621 4.75 | 0.15
4 0.7 }0.14(0.56] 0.801| 0.645 |0.02 0.62 1 0.89f 2.49 l 0.08
$ 0.7 |0.03{0.67} 0.958] 1.023 {0.0211.00 1.43] 3.72 ‘ 0.12
' 0.9 10.0410.86| 1.230] 7.179 0.01|7.17 N0.25/21.78 | 0.68
? 0.5 |0.08J0.42] 0.601] 0.876 l0.02 0.86 [1.23] 3.01 | 0.09 |
Ses 7.6 10.4417.16[10.239111.343 J0.17 J1.1715.96841.17 | 1.29 |

Questity ia srtire mmpie, deearmined betors LO
Partisn of wiela mmeie umd for LC, actuai my

Total mq coracuted back 22 wesl manpia

1.

3

L Quastity recoversd from LC ssiumn, screal me
4
5.

These values were normalized.
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. LC ANALYSIS REPORT

Comnzsr Battelle Columbus Laboratories

Sampie Sm EPA;RTP Sampi:'Aquisition D 5-7-81

Type of Sourza Vaporﬁ'zinq Pot /Truck

Test Number £050781 Sample 10 Number KEA-BCL-XRB/MCB-E05078]

Ssmple Deseripion XAD-2 blank and CH2C1, blank

Crigiral Sample Volume or Mass 60g
Amiys Repomsible R, L. Barbour DazAmlyzd  7_70.g; | Time
Caiculations and Report Reviewed By R. J. Jakobsen Report Osm.  7-.31.8]

Column Flow Rawe _ Column Temperzture

Obsrvitions  No 1iquid chromatography performed.
TSR GRAY TCS « GRAY Canarwtmoion
ng g Tond mg ml‘T/!TL3
Temal Semmple? 0.70 1.50 2.20 0.068
Taken for LC2
Recoversdd
_ TCO is me GRAV ia my ' TC2- | FP———
Frctise  [Foandie | Car. Fovad ie Corr | crav ny/
Prciss | Busk |wend | Tenr Fozies | Buak |nese | Ton | Temvmg | (3L, or by
! i l | |
z | | . |
: I | ! :
. | | !
s | I | !
. ] ]
T l | f | l I
Sem | L i L 1 |

L. Quawtdy is emtiv mmplke, Sravmined before L2

Z Purtics of whoin wmpie veed for LC, scual my

1 Quastty receverad from L2 mivmn, seroal my

4. Tool mq compstad back 22 ool mmpie

L Suppty values for borz mmpit i 3¢ IaRETTTOL
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. LC ANALYSIS REPORT

Comnesr Battelle Columbus Laboratories

Sampie S EPA;RTP Samph‘Aquis'r:icn Dee 5-7-81

Type of Sourze  Vaporizing Pot /Teuck
Test Number  EQ50781 Sampie 1D Number KEA-BCL-PFb-E050781
Smpis Desipton  Particulate filter blank.

Origiral Sampis Voizme or Mas (., 6440g

Amiys: Rmpomsibie R, L. Barbour Bz Amiyzd  7.70-8] ' Time
Calculstions and Rezor Reviewsd By R. J. Jakobsen Report Dae.  7-31-81

Coiumn Flow Ratz Caiuma Temperature

Okswvstions No liquid chromatography performed.
TC8 . GRAY TCO « SRAY Ca oen
»y Lt | Tenl mg mg/m
Teal Sampie! -- 1.20 1.20 0.037
[Taken for Ltz
R-u-n-ld:
TCD ia mq GRAYV ia mg l Te8e | Cosamntutes
Fretise  |Foand e | Cor- Eeuad is Car- | cRrav ny/
Bractios | Blaak |rvexd | Teord Fraciss Blhsi | rend | Ten ! Tetl mg (nz,L. o h.}s
1 t | l
2 l | |
3 | I | n .
4 I |
; I i ! !
: | | T
1 ! | . | i
Sam | I | L] | 1

1. Quastlhy iz eativ mmpie, drormined before L2

2 Purties of wheit rmpie umd for LC, scual my

3 Cuoasgty reeevard from LL ssiems, senal my

4. Towl mg compnted back 28 1ol manphe

£ Susply vaiues far bett mmpit 153 3¢ D acaatTSO

A-3
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. LC ANALYSIS REPORT

Comncor Battelle Columbus Laboratories
Sample S EPA;RTP Simple Acuisition D 5-7-81

Type of Soures  Vaporizing Pot /Truck

Te Number  EQ50781 Sample 10 Number KEA-BCL-DFb-E050781
Ssmpls Deszripdon  Dilution filter blank.

Crigiral Sampls Volume or Mas  10.81g

Amiyz Rmpomibie R, |. Barbour Dim Amiyzsd  7.10.8] ' Time
Calculations and Report Reviewsd By R. J. Jakobsen Repo Dem.  7-31-8%

Column Flow Rat Column Temperzture

Obswvitions  No 1igquid chromatography performed.
TEO . GRAY VEO + GRAY Cancrwirytion
ng m Total mg m3
Teml Sample! 0.50 6.16 6.66 0.083
Takes for LS
Ressvernds
. _Teolem SRAViame | TCO~ | Coscrwmatos
Frectien  [Found in Care Fouad is Cor- | GRav g/
Frectiss | Blask |rved | Temsd Frcies | Bhat |oend | Toor | Teaimg | (3,0 ar byt
1 | | 1
2 l | |
2 ! l | |
: | | 1
; | | | |
' | I l
7 ! | l l I ! i i
e | ] I l l ! |

1. Quasthy is emtirs mmpie, Srorrmined before L

Z Partioa of whele mrmeie umd for LC, secsuel mg

1 Quaschy ressverwd from L2 sofems, retonl my

4. Toul mg dmsstrd back iz 00! Bmek

& Supply aimes far boz mmpit 11 10¢ DAmeTIOOL
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. LC ANALYSIS REPORT

Comnetor Battelle Columbus Laboratories

Sample Sm EPA;RTP Sampie Acquisition Date

5-7-81
Type of Sowrme  yaporizing Pot /Truck
Test Number

£052081 Sampie 1D Number KEA-BCL-MMB-E050781

Ssmgpls Description CH2C12/Methano] blank

Qriginsl Sampis Volume or Mass 382m1
Amiys Rmpomible R | Barbour DamAmiyd 7 q0_g Time
Caleuistions and Report Reviewed By R. J. Jakobsen Report Dam.  7-31-8]
Column Flow Rats Column Tempersture
Ohsradons  No 1iquid chromatography performed.
TS0 . GRAY ’ TCO + GRAY Concemtntion
™ ot el mg na/m>
Tenl Sample} -- 0.42 0.42 0.013
Taken for LOS
Ressversdd
| _Tc0lem GRAV 2 | TCO~ | Cosaramices
Freatioe  |Found is Car Eound in Carr | cRav ny/
Froctios | Busk |mend | Tear Fraces | Busk |mend | Tou* | Temimg | (@30 erigd
1 | !
2 L !
1 | | |
s 1 |
5 ! |
¢ |
7 | | |
Sem l | | |

1. Qusatity is wtirs mmpie, drtrrmined before LC
L Pertion of wheis menpie used for LC, 2exuni mq
1 Quastty recoversd trom (L caluma, sewal my

4 Total mg comented back ts sl mampie
S Suspty vaises for beth mmpic 523 a0d ancmaUTOOR
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. LC ANALYSIS REPORT

Comncsr Battelle Columbus Laboratories

Sample S EPA;RTP Samph Acuisiion Dere 57 -8

Type of Source Vapoi-izing Pot /Truck

Test Number £Q50781

Sampie 1D Number KEA-BCL-PFa-E05078]

Simpis Dwmeripton Particulate filter.

Origiral Sample Volome or Mass

0.7263¢

Anaiyst H-;aumibit R. L. Barbour

Doz Amalyzad 7-10-81 .Time
Calculstions and Report Reviewsd By R. J. Jakobsen Repoi Dam. 7-371-8]
Column Flow Rare Cslumn Temperrture
Obsrvetions  No 1iquid chromatography performed.
TS . GRAY TCS « GRAY Cancemnu
L | L | Toul mg mg/m
T«qs—m’ - 0.80 0.80 0.025
Takan for 103
Resgvarsd3
- TCD in mg GRAY iamg ! Teo- & o
Frecies  [Foundis Care Found in Car- ! GRav my/
Froczisn | Blisk |rved Tlﬂr‘ Fraczies Bk |rvend | Tomrt ! Tenl mg lnz,L, ot k;)s
1 | | | |
2 | | |
3 I [ |
s | | !
s | l | I
: | ! i
7 | | i t |
Som | | I | i | |

1. Quawchy is evtics mmpie, Srormined before L
L Purties of wheit mmpie vaed or LE, sczwal my
& Quastty recovarss from £ ceieme, semal my
4. Tow! my comentrd back ts trmai mmpie

£ Sweply viwex for bezt mmpis 121 304 Daatrros

A-6



. LC ANALYSIS REPORT

Comnagor Battelle Columbus Laboratories it

Sample S EPA;RTP Sample Acguisition D 5/7/81

Type of Sourme  Vaporizing Pot/Truck

Test Number EQ50781 Semple |D Number KEA-BCL-DF13/14-E050781
Sampie Desription Dilution filters #13 & 14

Origimal Sampis Voiums or Mass 23.72 g

Amilyst Répcnsibh R. L. Barbour _Daw Amiyzed 7/25/81 . Time
Caiculstions and Repart Reviewed 8y R. J. Jakobsen Report Dam. 7/31/81
Column Flow Ram 1 ml/min Coiumn Temperzture  22°C
Chsarvetions
TS0 _ GRAV TCO « GRAV Canmmtranen
- =4 Teul my ma/m>
Toui Sampie? 3.09 89.150 92,24 1.15
Taime for L02 1.89 54.60 56.49 .
P 0.73 24.15 24.88 -
| TCO iame GRAY ia mg TeD- °'“5
Frestiee Foand s Cor - Found ia Cor GRAY 3
Froctiss | Bissk |reesd | Tour Fracies | Biek |rend | Teur* | Tomimg | mg/m
! 0.2 10,1 10,1 l0,163 18.157 D.045/8.1111 30.30!  0.38
2 0.4 10.0310.3710.603 | 1.500 b.o36l1.4a7 2.4d 7.000 0.09 !
3 0.2 10.0210.1810.293 | 1.653  b.o2al1.63! 2.6 6.76! o0.08 !
4 0.05 10.14} - | - 1.374 _b.02411.35 2.2d 4.970 0.06
8 0.07 10.03lb.0al0.065 | 0.915 b.021l0.89] 1.4d 3.46] 0.04
‘ 0.08 10.04 0.04{0.065 | 9.777 b.009l9.77115.9d 36.15{ 0.45 i
? 0.05 }0.08) - | - 0.939 b.015]0.92| 1.511 3.40] 0.04 |
See |71.0510.440.7311.189 R4.324 b.174b4.15039.371 92.04] 1.14

1. Qus it etiry mmpie, deuvmines defore LE
2 3oz of wheis meie vs-7 for LC, sczual my
4 Quant?y recoversd from LL moiums, setsai vy
4, Tewl mq computad back i3 tyesl mmple

5. These values were normalized.

i
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. LC ANALYSIS REPORT

Comnesr Battelle Columbus Laboratories

Sampie S EPA;RTP Sampie Acquisition Dany

Type of Sourza Vaoorizina Pot /Truck

Test Number EQ050781

Ssmple Descripien Neat condensate

5-7-81

Sample 1D Number KEA_BCL-CD/0-E050781

Origiral Sampis Veoisme or Mag 1000m]
Amiyz Reporsible R, L. Barbour Dam Amiyzd  7_y0_g) Time
Lalsulstions and Report Reviewsd By R. J. Jakobsen Reporz Date. 7-31-81
Column Fiow Rate Coiumn Temperrrure
Obsevations  No 1iquid chromatography performed.
T80. GRAY TC2 « GRAY Cancrmtmten
»y ™y Tomi mg ma/m3
Toml Sampie’ 0.9 2.03 2.93 0.091
Taken for 102
Resoverse?
| TCO ia m¢ GRAY iamy | Teg- Coneratitos
Frocties Foundis | Car Fownd is Cor i GRAY
Enctiss | Blsk |med | Tend Frcies |2k |rend | Toar | Tomimg | (03,0, o kg
' |
t | | |
2 l L !
3 ! T 1
s L 2
s l ! |
: | | .
! f | I | i
Sam .' l | L l |

1. Quaachy is emzin mmpie, Srrrmined befory L2

L Portios of whele mwipie veed for LC, scswel my

1 Quartiy rerverwd frem L2 soiwmn, seznal my

4. Tota! mg comosnd back 13 Dl mavpie

S Seppty vauex for boct mmpic 11 15¢ Dacast YOO8



. LC ANALYSIS REPORT

Comneor Battelle Columbus Laboratories

Sampis Sma  EPA;RTP

Typs ef Sour  Vaporizing Pot /Truck

Test Number  £050781
Simpis Descrigien  Bottom ash
Origiral Sampis Voiome or Mas

138. 6g

Amiys: Respomsibis R, L. Barbour

Sampie Acguisition Dare

5-7-81

Sample 1D Number ypn_pel _BA-E050781

Daz Amaiyzed  7_10-81 JTime
Calculgtions and Report Reviewsd By R. J. Jakobsen Repoz Dz, 7-31-8]
Colume Flow Rate Coiumn Temperzture
Obsmevrdons No 1iquid chromatography performed.
TeS . GRAY TEO « GRAY Cancemtztion
[ 1 [ 7] Tenl mg mg/ kg
Tonal Sempie! 1.2 7.30 8.50 61.33
Taken for LCS
Racoversds
TEO e GRAV iame ’ TC2 - Concmntritins
Freetios Found in Car Foundin Care GRAY ny/
Froczioa | Blask |rvesmd Tcaf‘ Fraczies Phai | rend | Temrt I Teol g (m:,L. ot kg)s
1 1 |
= | 1
2 I | | |
. 1 | I
s l | | 1
' l | i i
7 I | N \ i
e i ] | !

1. Quawtimy iz eotirs mmple, drtrrmined before L0

Z Portive of wheis axmow used fur LC, aczunl my

2 Quarthy reecvered from L colama, resaal my

4, Tool mg compstrd back i3 tymal enple

£ Supply vaues for bost mmpic 323 104 DARRTTTSR

A-9



- LC ANALYSIS REPORT

Comnactor Battelle Columbus Laboratories

Sampie Sim  EPA;RTP Sampie Acquisition Dae  5/20/81

Typs of Soures Vaporizing pot/automotive

Test Number  £052081 Sampie 10 Number KEA-BCL-XR/MR/E052081

Sample Deseription XAD-2 and module rinse

Original Ssmpie Volome or Mass ~135 g

Amiys Respomaibie R. L. Barbour Dz Amsiyzed  7/25/81 ' Time
Calculstions and Regort Reviewsd By R. J. Jakobsen Report Dats . 7/31/81
Column Flow Rats 1 ml/min - Column Tempersure  220(
Ohmrvatisns
hy-) SRAY TCD « GRAY Canmntmtion
[ ] [T Torl my mq/m3
Tetal Sampi! 8.1 24.58 _ 32.68 1.09
Tohon for LOZ 5.67 17.206 22.876 -
Resverse? 7.74 11.859 19.599 -
. | TEO inmg GRAV iamy 10 ms
Frocties Foand in Cor Found ia Can GRAY
Frciss | Buek |mead | Teur! | Fncies | Sist |rend | Tout | Tomim mg/m>
1 1.0 {0.17 0.9 [1.287 | 1.08 0.05[1.01(1.44| 3.02 | 0.10
2 0.4 10.03 p.370.529 | 0.066 0.04/0.03}0.043 0.45 1 0.02 |
3 0.06 |0.02 .04 [0.057 | 0.978 |0.02]0.95(1.364 2.02 | 0.07 |
4 0.04 {0.14] - | - 0.831 10.02/0.81[1.154 1.67 | 0.06
5 0.1 10.03 P.070.100 |0.768 0.02j0.75]1.068 1.62 | 0.05
: 6.4 |0.04 B.36 9.095 |7.248 [0.017.24 10.35] 21.65 0.72
? 0.03 |0.08 | - - 1.092 ]0.02{1.08 1.5400 2.23 | 0.07
Som 8.03 [0.44 [7.74 11.068 12.033 |0.17]11.86 16.96] 32.66 | 1.09

1. Cuawtity ia evtirs mmyie, srtarmined brioes LL
L Portise of wheie mmpie ymd fur LC, scuai mg
1 Quastity reeoversd from LE cetuma, scceal my
4. Toal my smsrod back i3 ol mmpk

5. These values were normalized.
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. LC ANALYSIS REPORT

Comrazor Battelle Columbus Laboratories

Sample S EPA;RTP Sampie Acquisitien Date 5-20-81

Type of Sowrs  yaporizing pot/automotive

Test Number  EQ52081 Sampie |D Number KEA-BCL-PFa5/6-E052081
Ssmple Descripion Particulate filters #5 and 6.
Origiral Sampls Volume or Maz 1,3836¢g

Anslynt R-ipomibio R. L. Barbour - . Date Amalyzed 7-10-81 . .lime
Caiculations and Reporz Reviewsd 8y R. J. Jakobsen Report Dam.  7-31-8]

Column Fiow Rate Column Temperzture

Obswvetons  No 1iquid chromatography performed.

TS . GRAYV TCO « GRAY Cancantntion
o~ ot Tew! mg ma/m°
Teal Saapie! -- 1.04 - 1.04 0.035
Taken for LE?
Ressversed
‘ TCO ia mg GRAY iamg | o e Gon
Froctios  [Foundin | Care Foend ia Cor- | cray my/
Froctios | Buak |rvemd | Teurt Frcies |Busk |remd | Tea | Temtmg | (3L e igf
1 | 3
2 | ] i
: | I | |
4 l | | l |
l | '. I |
¢ | | i |
7 | | ] l i
s | ] | N | |
1. Cuantoy ia vrtire xmpie, srarmined before LC
Z PorSes of whoie mmpie umd for LG, scval mg
3 Cuagzey recoveres from L evisme, 1eval my
{. Toul mi omozord bacx 15 ral meph

£ Suppty vawes for both mmpit s 10¢ IaRaTTSOL
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. LC ANALYSIS REPORT

Comacrer Battelle Columbus Laboratories

Sample Sa EPA;RTP Sampie Acquisition Dee  5/20/81

Typs of Sourse Vaporizing pot/automotive

E052081

Test Number Sampie 10 Number KEA-BCL-DF16/17-E052081

Sample Descripion  Dilution filters #16 and 17

Original Sample Voisme or Mas 21.312 g
Aralyst Respensibie R. L. Barbour .Ba Amiyzed  7/25/81 Tiee
Caiculstions and Report Reviewed By R, J. Jakobsen Report Daze . 7/31/81
Columa Flow Rams 1 ml/min " Column Tempersture  22°(C
Observetions
TC8 GRAY TCOD » GRAYV Concamtsntion
= »y Towi my =y (w3, L o i$
wtal Sampia’ 2.63 107.394 110.024 0.88
[Takon for L0 1.61 65.78 67.39 -
Resoversds 0.06 30.641 30.751 -
' A TCO in mg GRAV ia my TCo- toa
Fresties  |Found in Cor Fovad ia Cor GRAV ay/
Frostise | Blask |rved | Tourd Frcies | Bhek |nend | Teat | Temimg | 3L e kg
1 0.03 |0.1 - - 8.94 P.045 8.89 14.5q 31.17 l 0.25
2 0.03 |0.03] - - 0.264 D.036|0.23 Q.37 0.80; 0.07
| 0.08 |0.02 p.06 [0.098 3.291 P.024‘3.27 5.33 14.08 | o.1
4 0.03 |0.14| - - 3.534 p.024 3.50}5.71112.27 0.10
[ 0.03 |0.03] - - 1.86 0.0211.84} 3.00| 6.45 0.05
s 0.02 {0.04 | - - [|0.029 $.009 [10.02016.33 35.12 0.28
7 [0-03j0.08] -7 - 2907 $.015 .89 AT T0TE | 4 o8 ]
Som 0.25 |0.44 p.OG .098 ]30.825 1).]74 30.54'49.95‘1]0.03 0.88 j
L Qu-dnhnﬁw-nuh.‘mh«bdml.t -
2 Portios of wheis wmpie ymd for LC, seruai mg
- Mwmmwm-nadm
4. Terl mg comewtnd back s tymai manpie
S Suspty vaines far bech |rpie 129 1ad IameDYCes

A-12



. LC ANALYSIS REPORT
Commaor DBattelle Columbus Laboratories

Sampie Sm EPA;RTP Sampie Acquisition Date 5-20-81

Type of Sourca Vaporizing pot/automotive

Tet Number  E061881 Sampie 10 Number KEA-BCL-CD/0-EQ052081
Ssmple Description Neat condensate.
Origiral Sampis Voiume or Mass 1015m]

Amiys Resporsibls  R. L. Barbour Bats Amalyzsd  7.10-81 ' Time

Calculations and Report Reviewed BY R J. Jakobsen RepomDem. 7 _31_g

Column Fiow Rate Column Temperzture

Obsarvstions No liquid chromatography performed.

T8 GRAY TCO + SRAY bm?n
g =y Tetl my rﬂg/m
Tonl Sample? 0.90 2.41 1 3.31 0.110
Takow for L02
Recsversdd
4 _TOlem GRAV I | TCO+ | Comervzios
Fresties  [Found in Core Fovad in Cor | cRrav n~y/
‘ Froction | Slask |recsd | Temrt Fciee |Bhsi |rmend | Tear | Touimg | (@)L wiyt
1 R l
2 L i
3 I | !
4 [ ; }
5 I | ! |
; I |
: l i | | | |
Sam ! | ' | | k

1. Cuoaatity is votirs mmpie, drtrrmined before LC
?. Pertion of wheis mmoie vmd for LC, acruai my
1 Quastity recoversd from LC caluma, scrval my
4. Tonl mq congutad back iz tots! sl
5 Suepty veiues for both mmpie sizs 30d coneaatretion

A-13



Contractor
Sample Sin
Type of Soures

Test Number

EPA; RTP

- LC ANALYSIS REPORT

vaporizy ng pot/auto_mou ve

E052081

Ssmpie Description BOttom Ash

Origimal Sampls Volume or Mag 297.0q

Amiyse Rénmihh R. L. Barbour

Caiculations aad Report Reviewed By Rr. J. Jakobsen

Colums Flow Rse 1 ml/min.

Battelle Columbus Laboratories

Sampie Acquisition Deve May 20, 1981

Sempie 10 Number KEA-BCL-BA-E052081

Baz Amiyzsd  July 25, 1981 Time
Report Dem. July 31, 1981

Column Tempersture 22°C

Oksarvedions
TEa GAAYV TCO » GRAY Conmmtmytion
-y » Tonl my mg/kg
Tenl Sempie! 1.5 177.14 178.64 601.48
Tokeo for L33 0.75 88.57 89.32 -—
Resoverns? 7.71 72.945 80.655 -
| TEO in mg GRAV ia mg oD~ '“.“5
Frestiea’ Foand in Can . Foend ia Cer GRAY
Froctios | Blask [reend | Teust Frcies |Bist imend | Tew* | Towms | mg/kg
1 0.3 Jo.1 lo.2 0.4 42,615 0.045&2.5785.14!103.06 347.00
2 0.07 {0.03 {0.04| 0.08 7.311 10.036} 7.2%14.55 17.61] 59.29
3 0.5 |0.02{0.48{ 0.96 | 10.155 0.02440.13}20.26 24.61| 82.86
4 1.3 o.14 |1.16 2.32 5.868 [0.024 5.80!411.68& 14.37] 48.38
5 1.9 J0.03]1.871 3.74 2.085 10.021)2.064 4124 5.37] 18.08
] 4.0 0.04 3. 96f 7.92| 4.56 ]0.009|4.5% 9.103 11.81] 39.76
? 0.07 !0.08 - - 0.525 [0.015/0.51 1.02| 1.23 4,14
Sum 8.14 [0.44 7.7 15.42 | 73.119 !0.17472.945[45.89]178.06 599.51
1. ﬂut&yiuﬁmﬂ,imbﬁbﬁmtt
L Purtiss of wheis masie vmd for LC, sczuai my
1 Quaxtity recoversd fram LC ssisma, sctmal my
4 Teox mg ompyead back ts twtal mampie
5. These values were normalized

A-14



. LC ANALYSIS REPORT

Commacer Battelle Columbus Laboratories
Sample Siw  EPARTP Sampie Acquisition Dee  6-18-81
Typs of Souwres Air atomizing/automotive

Test Number E061881 Sampie ID Number DREA-BCL-XR/MR-E061881
Sample Deseription XAD-2 and CHaC1, organic module rinse

Origins! Sampls Voiome or Mass 135¢

Amiys: Reporsibls R. L. Barbour Daw Amiyzsd  7-10-81 ' Time

Calculstions and Report Reviewed By R. J. Jakobsen Report Dss. /-31-81
Column Flow Rata Column Temperzture

Observetions No liquid chromatography performed.

T GRAY TEO + GRAV Cancemtration
- »y Toni my mg f[!l3
Tonl Sample’ 6.00 8.98 14,98 0.973
Tohen for L03
Resoveraes
. _TCOlam SRAVia TCO- | Commamation
Frostiss  [Fosnd in Con Found in Car GRAV ny/
Froctios | Sk |rveed | Tom FRcies |Bhsk |rend | Tom* | Tomimg | (m3,L o kg
1 |
2 . i
3 | |
&
5
‘ i
7 | | l |
Sem ! ) !
ﬂu,d!r ia eutiry mmypis, §rOTmined betere LT

1.
1 Purties of wieit wnsie wsd for L, aexwa) myg
1 Quastty recoversd from LL wivma, acyai my
4. Tetal mg computed back s tymal mempia

& Seppty vaiues for both mampis 1its and AAETIDes




LC ANALYSIS REPORT

Comtncror Battelle Columbus Laboratories
Sampie S@ EPA;RTP Sampie Acquisition Dev 6-18-81

Type of Soure Air atomizing'/automotive

Test Number E061881 " Semple D Number DREA-BCL-CD/0-E061881

Sampis Description Neat condensate

Original Sampis Voiume or Mass 520m]

Amiyst Répenibh R. L. Barbour Dats Amaiyzed  7-10-8] v .Time
Calculations aad Report Reviewed By R. J. Jakobsen Report Dam.  7.371.8]

Coiumn Fiow Rata

Column Temperrtune

Observations No liquid chromatography performed.

TC9 GRAV TCS +» GRAYV Canmmmtravien
s ok Tenl my mﬂ/m3
Towl Sampie’ 0.60 0.47 . 1.07 0.069
Toicom for 122
Resoveraed
. AV
| TCI iamg GRAY ia mg TR~ | ca oa
Frasties Fouad in Can Found in Cor GRAVY my/
Fractise | Blaak [rved | Tomid Fomies | Busk |mewd | Tonr | Temimg | (@)L, o kg
1 | |
2 . ] f
3 | !
. | E
s i
¢
-
7 ’ | | | |
Sem | I T | i
1. Ouawtity in entirs mmpie, dermined betore LC

2 hmdn.u—.hmml.c,mmg

l Osqumhni.c-bml.»numg

4, Tnalqmunihdnw-mw

S Suspty values for heth SImpie 128 38d cancantr o



- LC ANALYs(s REPORT
Contracror Battelle Columbuys Laboratories
Samgie Sia EPA;RTP | . Sampie Acquisition Dee  6/18/81
Tree of Seoree 4 atOMfoHQ/aufomotive

Test Number E061887 Samgie 10 Numbes DREA-BCL-DF18/29-E061881
Sample Deserigtion Dilution filters #18-29

Origimal Samgie Voigme or Mag 116.8 g

Amiys RQmm’bh R. L. Ba rbour - Dame Amalyzaq 7/25/81 Jime
Caleatations ang Report Reviewsd 8y R. J. Jakobsen Report Dary 7/31/81
Column Fiow Raee 1 mM1/min, - Column Temperaryre ~ 22°C
Chservetions
TC0 SRAV TCD «» GRAY c“.llllﬂgl
ny my Toal my mg/m
Eﬂ-ﬂ-’ 114 | gsas | 7.3 1,13 7
[Tt o 1.2 | 0.80 60.38 | 6118 - |
kﬁj~"‘ | 107 571 | 67.872 | - I
, _TCOiam ShAViam TCO+ | Conmmmrrtion
Froatie Foand in Can Fovad in Cer- GRAY
Fragtios l Blask |recmg Teurt Fractins Bk | reenng Toart Torl myg mg /m3
— 007 o1 [T [17. 409 D.045017. 36b4. 3] 2632 0.34 |

[0.04 [0.03 0.0110.014 | 7.18s b.036/1.15] 1.64 1,74 0.02

2

1 10.5 [0.020.4g 0.686 | 3.735 b.024]3.77] 5.31 5.68| 0.07
¢ o lo.14] - - | 3.885 D.024]3.85] 5.52 5.85| .08
IR [0.03]1.77 2.531 | 2.553 b.021]2.53 3.6 4.02] 4 .4s
S a4 10.04 J4.06 [5. 806 27.15 p.009 )27 Ta[38 57 41.55| .54
7 a5 10.08}4.42'16.321 | 1.389 p.o15[1.37[ 1971 2.52] 4 o3 ]
Som

ln.n_lo.44ho.74hs.358 I57. 306 p.174]57.13|81.7] 87.68] 114 ]

. Quantity is ewsiy BMBie, drarmined beture Lte
2 Portes of wheis mmgie vag for LC, sexwal my

1 CQuercty nesversd from L cotuma, serwal my

4, Twmmmchduw-mm

5. These values were normalized,

]
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. LC ANALYSIS REPORT
Commaer BSattelle Columbus Laboratories
Sampie S EPA;RTP Sampie Aqquisition Dame 6-18-81
Type of Souree Air atomizing/automotive

Tess Number E061881 Samgie |D Number DREA-BCL-PFa7/17-E061881

S=mpia Oesripton  Particulate filters #7 through 17.

Qrigiral Sampla Veisme or Mag

Amiys Resporsible  R. L. Barbour Dom Amaiyrsd  7-70-8] Time
Calzulations and Repart Reviewsd By R. J. Jakobsen Report Dz . 7-31-81
Calumn Flow Rame Column Temperzure
Otsrvtons  No liquid chromatography performed.
hg-) GRAY TC2 + GRAY Cancemtruvion
»g »y Toal mg M3
Teal Swapie? -- 0.61 0.61 0.040
Takon for 122
Recoversd?
‘ Tk ™ SRAViams ! 111 D [ F—
Frectiss  [Feand is Core Feend in Cor- l | GRay g/
Fractios | BLisk |recd | Temr? Facies Blask | rvened ‘ Temr ! Toal mg (u:,L_cr kg!s
' |1 !
2 l | | | '!
3 LT t
4 I %
i | | ! |
; | l || |
* | | | |1 l i
Sew | ] | Lt t !

1. Cusezlty in emtire mmpie, rorrmined befors L2

2 Pertios of wheis wmow vmd for LC, actual myg

L Quasthy reeovared from LS ealama, sereal ™y

4, Tou! mg compstad back i ol mmai

S Suppty vames fer otk mapit 1 sad I ETTS0S



. LC ANALYSIS REPORT

Camtractor Battelle Columbus Laboratories
Sampls Si» EPA; RTP . Sampie Acquisidon Dare  11/8]

Typs of Source Air atomizing/automotive

Test Number  E061881 * Sampis 10 Number DREA-BCL-1C/3C/10C-EN61881
Sample Deseription | #M» 3 um and 10 um cyclone catch

Origins! Sample Volome or Mas 3.0484 g

Amalyst Respomsible R. L. Barbour .Dam Amiyzed  12/8] ' Time
Calesistions and Report Reviewed By R. J. Jakobsen Repor Dame. 7/72/82

Column Flow Rats " Column Tempersture

ot foms No Tiquid chromatography performed

TC0 . GRAY TSSO « GRAY Cancantatien
-y =y Teni my my/ (a’, Loeigld
Total Sampis’ - 0.44 0.44 o 0.03
Tohoe for L02
Resoverse3
. Bladales SRAV™ TCO~ | Commemnities
Frocties Found in Cor Found in Cer GRAY ng/
Froctios | Blaak |rvend | Temrd Fracties Blask | reerd | Tomst Tomal my (nz.l. o i')s
1 |
2 i ] !
3 | | |
G !
: |
) | i
] | I b |
Sere ! | |

1. Quawtity ia eotire mmypie, drrmined betore L

2 Portios of wheie smeie umd far LC, setunsi my

1 Quantity recoversd from LC soluma, sctasi my

4. Toni mg comewted back 23 tonsl mmpie

S Sespty vaines tar dath mapis sizv 1ad RagetrYtion
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. LC ANALYSIS REPORT

Comtracror Battelle Columbus Laboratories

Sample Sme  EPA;RTP Simpie Acquisiion D 6/25/81

Typs of Sourms Air atomizing/truck .

Test Number 5062581 Ssmple 10 Number DREA-BCL-XR/MR-E062581

Sample Description  XAD-2 and module rinse

Origimal Sampis Voiume or Mas 135 g

Amiys Respomibls R. L. Barbour .Dam Amiyzed  7/25/81 ' Time
Cilcuistions and Report Reviewsd By R. J. Jakobsen Report Dam. 7/31/81
Coiumn Flow Rats 1 ml/min. " Column Temperature 22°C
Okmrvetions
by saav TCO + GRAY Cu.mo‘sn
- ny Towmi my ma/m
Tetal Sample’ 14.0 21.7 35.7 1.23
© {Taken for 102 11.2 17.36 28.56 -
Ressversds 13.21 11.382 24.592 -
TCO la gy GRAV ia me S &.5
Fresties Fenad ia Can Found ia Car- CRAY 3
Frosiss | Slak [mvemd | Temrd Frcies | Biask |wend | Tea® | Tomimg ma/m
! 0.4 10.1 10,3 {0.375 1,155 b.045 1.11'1.39 2.44 0.08
2 0.05 10.0310.0310.025 10,009 - ' - 1002 ! 0.001 !
|
3 0.4 0.38'0.475 11.208  b.o2al1.2211.531 2.74 | 0.09 |
: L7 10.1410.5611.95 11.257 b.ozal1.2311.5414.02 | 0.14
§ 1.8 10.0311.7712.213 0.759 b.021 0.7410.921 3.29 0.11
s 4.5 _10.0414.461!5.575 |6.366 b.009 6.3617.9516.90 0.58
? 4.8 10.0814.7215.9 0.735 b.015 0.7210.9 l 6.40 l 0.22 1
s 113.65/0.44 13.21016.513 11.529 b.174 11.3814.23| 35.81 1.221 |
Osantity in eotire mmpie, frwrmined before LL

{

L

2 iss of wheit mngis umd for LC, serwal mg
3 Quanthty nervermd fram LC esisms, sczuai my
4. Ters! mg compwtad bock ts tymal manpia

5. These values were normalized.
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. LC ANALYSIS REPORT

Cortactor Battelle Columbus Laboratories

Sample S EPA;RTP Sampis Acquisition Date  6-25-81

Typs of Soures Air atomizing/truck

Test Number £062581 Sample 1D Number DREA-BCL-CD/0-E062581

Sampls Ducription Neat condensate

Jrigiral Sampls Voicrme or Mass 1645m1

Amivst B&pom’bu R. L. Barbour Datze Amiyzsd /7-10-81 Time
Calculstions and Report Reviewed By R. J. Jakobsen Reporz Dam. 7.371.87
Coiumn Flow Rats Coiumn Tempersture

Obsarvetions NO 1iquid chromatography performed.

by~ GRAV L TCO « GRAV Canamutnntion
- ™ Teul my mg/nm
Temi Sampic! 1.00 2.42 - 3.42 0.118
Takam for LG2
Resaversdd
in AV i
: TCO ln my GRAV ia my TCB~ Coammstnidos
Frestisa Found in Core Found in Cer- GRAY my/
Fracsies | ilsak |rvend | Teart Fraciea Blaak |reesd | Tom® | Tom my (m’,!.. . kg)s
! |
2 | . ! |
3 l | i |
4 | !
; I |
¢ | I |
7 | i . i i
Sum L | i |

1. Quantity is entice mmpie, determined betore LC

L Perties of wheis mmpie wmd for LC, actual my

1 Quastity recoversd from LC ssiuma, scual my

4. Tetl mg cormputad back tz vl mompie

5 Supeily vaimez tor bath mmpis sizs 28d conmeTation
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. LC ANALYSIS REPORT

Contraczor Battelle Columbus Laboratories

Sample Sia EPA;RTP Ssmple Acquisition Dam  6/25/81

Typs of Soures Air atomizina/truck

Temt Number E062581 Semple 10 Number DREA-BCL-DF31/42-E06258]

Sempie Descripon D11ution filters #31-42
Original Ssmple Voiome or Mes 1486 g

Amiyst Resporsibie R. L. Barbour

.Dazz Amalyzed  7/25/81 Time
| Calculations 3nd Report Reviewsd By R. J. Jakobsen Report Dam. 7/31/81
g
Column Fiow Rate 1ml/min - Column Temperature 220
OChmrvetions
TCD . GRAY TCO + GRAY Cu-uEm
[ [ 1] Tewi my me/m
Totd Samia! 2.29 114.72 117.01 1.00
Takoe for L22 1.6 80.304 81.904 -
Resoverse? 12.06 57.504 69.564 -
. TCO ia mg GRAYV ia mg — °.“5
Frecties Feand ia Car Found in Cear- GRAY 3
Frestios | Blsek |rvemd | Temrd Frcies | Bust |mend | Tom* | Tomimy mg/m
1 0.5 0.1 p.4 p.572 N18.411  P.oas 18.726.26 36.84| ¢ 3,
| 2 0.1 10.03Pp.070.100 |1.245 D.036] 1.21| 1.73 2.431 .02 |
; ) 0.5 10.02 .48 p.686 | 3.423 D.024 3.400 4.86 6.90] 0.06 |
: s 1.7 |0.14 )1.56 p.231 |4.392 p.024| 4.37| 6.25 5.03 0.08
5 2.0 |0.03 )1.97 p.817 |2.367 0.021 2.39 3.3 5.07] ' o4
; ' 4.5 |0.04 B.46 p.378 PR7.006 0.009 27.0038.61] 54.88] ¢ 47
? 3.2 |0.08 B.12 p.462 |0.834 $.015] 0.82 1.17] 2.2z 0.02 '|
: Sem  |12.5 0.44 12.0617.246 p7.678 0.174 ,57.50p2.23,n7.37l 1.01 |

1. Qusstity iz eotire mmpie, drvminet befony L
L Purties of whain srmpic umd for LG, wxvai mg
3 Quaztity resoversd fram L8 columa, rezuad vy
4 Teoi mg compmted back i tow! manpie

5. These values were normalized.
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. LC ANALYSIS REPORT

Comncror Battelle Columbus Laboratories

Sampie Sm EPA;RTP Sampie Acguisition Date  5-25-81

Type of Seurs  Air atomizina/truck

Test Number E062581 Sample 1D Number DREA-BCL-PFal1/12/1¢c-E062581
Ssmpie Deseription Particulate filters #1 through 12 and 1um cyclone catch

Original Sampis Volume or Mass 12.3717¢g

Amlys Bépomibll R. L. Barbour .Datz Amlyzed 7-10-81 ' .Time
Csiculations and Report Reviewsd By R. J. Jakobsen Report Deme. 7-31-8]
Column Fiow Rats " Calumn Temperature

Observedons NO 1iquid chromatography performed.

TC0 GRAY - TCO +» GRAV Cu-mg..
. »4 Tonl my ma/m
Toa Sample! - 0.87 _ 0.87 0.030
Takan for LOZ
l-n'd:
__ | TCO iamg GRAV ia my o Son
Frosties Feund in Care Fouad ia Cae- GRAY my/
Frosties | Blask |mexd | Temr Frctes |Bhak |rvend | Ton® | Tomimg | (131 erkgd
1
2 |
¢ 1
3 !
A
5
§ ,
K | | i - 1
Son | ! | I ]

1. Queetdty in eotire mmpia, drowmines befors LL

2 Perties of wheis mmeie wsnd tor L, acteal my

1 Quasvty eeoversd frem LL cotuma, setmal my

4 Tetl mg compsted hack 20 twl mmpie

L Suppty vaines for etk mmpie si2s aad DacartTGea
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. LC ANALYSIS REPORT

Contaetor Battelle Columbus Laboratories

Sample Sie EPA;RTP Sampie Acquisition Date  6-25-8]

Type of Soures Air Atomizing /Truck

Tesz Number E£062581

Ssmple 1D Number DREA-BCL-3c/10c-E062581

Ssmpie Description 3um and 10um cyclone catch

Original Sampis Volome or Mas  3.1361g

Amlysaénm'hh R. L. Barbour

.Bav Amiyzed  7.70-8] Jime

Caieulations and Report Reviewed By R. J. Jakobsen Report Dae. 7-371-8]

Colums Flow Rate Column Tempersture
Obkservetions No Tiquid chromatography performed.
TC0 GRAY TCO « GRAV Canmatnnen
b . Teal m ma/m>
Toml Sample’ 0.07 0.46 0.53 0.018
[Taase for L2
Ressverses
TEo i GRAV ia
. . i - TCO~ | Cssexntntss
Freeties Feand ia Con Feund ia Car- GRAV ny/
Froctiss | Blask |rvensd | Temr Frctiea Blask | rvend | Tomt Toal my ha:,L o k;)s
1 l |
}
2 ' . ! l
3 | | §
4
. l
s | l
1 ! l |
Sam ! | | -
L. Quastity is eotin mmgia, detarmined before L
Z Pertion of wieis swrngie vmd for LC, acrual my
1 Quastey nesversd frem LC coivma, scmai my
4. Ton! mg comswead bock 23 tys! mampie
5 Swepty vaiues far deth mapis sizv sad concantrysion
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APPENDIX A
INFRARED SPECTROSCOPY RESULTS
IR ANALYSIS REPORT

- Commactor  Battelle Columbus Laboratories

Sample Sits Sampls Acquisition Date
Tyfn of Soures
Test Number Sample {D Number

Sample Deseription Liquid Chromatography Blank

Responsible Amslyst Rachael L. Barbour Date Analyzed |
Calcuistions and Report Reviewed By Robert J. Jakobsen Report Dote  7_31-g
Instrumemt Digilab FTS-10 Sample Call Type

Vtlized Max/Min Signal intensity Values

- Obswrvations
Fraction 1 - Nothing Detected
Fraction 2 - Nothing Detected
Fraction 3 - Some Aliphatic Hydrocarbon
Fraction 4 - Nothing Detected
Fraction 5 - Nothing Detected
Fraction 6 - Nothing Detected
Fraction 7 - Nothing Detected
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IR ANALYSIS REPORT

Convacor Battelle Columbus Laboratories

Sampie Sits EPA;RTP Samph Amuisition Date

Type of Sowsa VaPOrizing pot/truck

5-7-81

Test Number E050781 Sampie 10 Number KEA-BCL-XR-E050781/
b KEA-BCL-MR-E050781

Sample Description XAD-2 and CH2C12 Organic Module Rinse

Responsible Analym Rachael L. Barbour Date Amiyzed  §-10-8]
Caiculstions and Report Reviewed By RObert J. Jakobsen Report Oste  7.371-87
tnstromem  Digilab FTS-10 . Sample Cell Type  Film on KBr Plate

Udlized Max/Min Spnal tatensity Values

- Obsarvations

Large amounts of Aliphatic Hydrocarbon and carboxylic acid.
and anhydride. Possible alkyl ether and some aromaticity.

A-26
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IR REPOART

KEA-BCL-XR-EQ50781/KEA-BCL-MR-EQ50781

SAMPLE:
Ware Number lrtemmsity Astignment Commenss
(=)
2956 M Aliphatic CH stretch
2927 ) Aliphatic CH stretch
2854 M Aliphatic CH stretch
1849 W C=0 stretch
1776 W C=0 stretch
1705 S C=0 stretch
1602 W C=C stretch
1454 M CH2 bend
1415 M CH2 bend
1377 M CH3 bend
1317 M CH3 bend
1284 M C-0 stretch
1261 M C-0 stretch
1176 M C-0 stretch
1112 M C-0 stretch
1072 M C-0 stretch
1026 W C-0 stretch
800 W Aromatic substitution
713 M

Aromatic substitution
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IR REPORT

samprg: KEA-BCL-XR/MR-EQ50781

Fraction 1

Wave Number Intermsity Assignment Commmn
(en™)

2954 M Aliphatic CH Stretch

2920 S Aliphatic CH Stretch

2850 S Aliphatic CH Stretch

1462 M CH2 bend

1382 M CH3 bend

Only aliphatic hydrocarbon.

Not much sample present.
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R REPORT

aAnpLe: KEA-BCL-XR/MR-E050781 Fraction 2
Wave Number Intensity Assignment Commens
(e}
2956 S Aliphatic CH Stretch
2926 S Aliphatic CH Stretch
2868 S Aliphatic CH Stretch
2854 S Aliphatic CH Stretch
1734 S C=0 Stretch
1718 S C=0 Stretch
1458 S CH2 bend
1419 S CHZ bend
1384 S CH3 bend
1259 S C-0 Stretch
1035 S C-0 Stretch
804 S Aromatic Substitution

Some aliphatic hydrocarbon with carbonyl structure which appears to be an ester and

ketone. Also an alcohol appears to be present. Small amount of aromaticity. Not
much sample was present.
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IR REPORYT

sanmpre. KEA-BCL-XR/MR-E050781 Fraction 3

Wave Number intessity Assignment Commens
(em™")

3005 W Aromatic CH Stretch
2954 M Aliphatic CH Stretch
2922 S Aliphatic CH Stretch
2852 S Aliphatic CH Stretch
1737 M C=0 Stretch
1463 M CH2 bend
1377 W CH3 bend
1259 W C-0 Stretch
1172 W C-0 Stretch
800 W Aromatic Substitution

Large amounts of aliphatic hydrocarbon. A carbonyl compound, probably ester, and
some aromaticity.

A-30



R REPORT

.AmpLE: KEA-BCL-XR/MR-E050781

Fraction 4

Wavs Number intensity Assignment Comments
(em)
3028 M Aromatic CH Stretch
2926 S Aliphatic CH Stretch Shoulder
2854 s Aliphatic CH Stretch |
1737 S C=0 Stretch
1458 S CH2 bend
1377 M CH3 bend
1269 S C-0 Stretch
1157 S C-0 Stretch
1114 S C-0 Stretch
802 S Aromatic Substitution
709 S Aromatic Substitution

Aliphatic hydrocarbon with a carbonyl compound, probably an ester.
of aromaticity.
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IR REPORTY

sampLe: KEA-BCL-XR/MR-EQ50781 Fraction 5
Wave Number Intermsity Assignment Commenss
(el
2926 S Aliphatic CH Stretch Shoulder
1743 M C=0 Stretch
1720 W C=0 Stretch
1608 W C=C Stretch
1381 M CH3 bend
1263 M C-0 Stretch
1153 S C-0 Stretch
1095 M C-0 Stretch
798 M Aromatic Substitution

Some aliphatic hydrocarbon present with some carbonyl, probably ester, ketone, and
acid. Also a significant amount of what appears to be an alkyl ether. Small

amount of aromaticity.

Very little sample present.
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spaprz:  KEA-BCL-XR/MR-£050781 Fraction 6

VWove Nomber Intersity Assipnment Commens
(=)
2926 S Aliphatic CH Stretch Shoulder
2854 M Aliphatic CH Stretch
1780 W C=0 Stretch
1710 M C=0 Stretch, shoulder
1600 W C=C Stretch
1462 M CH2 bend
1413 M CH2 bend
1377 M CH3 bend
1276 M C-0 Stretch
1114 M C-0 Stretch
1093 M C-0 Stretch
1018 W C-0 Stretch
758 W Aromatic Substitution
AN W Aromatic Substitution

Large amounts of aliphatic hydrocarbon. Some carbonyl structure which appears
to be ester, acid and lactone. Small amount of olefin and aromaticity.
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sampLe:  KEA-BCL-XR/MR-E05078] Fraction 7

Wave Nomber InTersity Assigninent Commens
=) )
2926 S ~ Aliphatic CH Stretch Shoulder
| 2852 M Aliphatic CH Stretch
1732 M C=0 Stretch Shoulder
1589 M C=C Stretch
1556 M C=C Stretch
1452 M CH2 bend
1411 M CH2 bend
1284 M C-0 Stretch
1118 M C-0 Stretch
1099 W C-0 Stretch
754 W Aromatic Substitution
vah! W Aromatic Substitution

Large amount of aliphatic hydrocarbon. Some carbonyl structure, probably ester with acid
and ketone. Large amounts of what appears to be acid salt.
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IR ANALYSIS REPORT

Contaczor Battelle Columbus Laboratories

Sample Sin  EPA;RTP Ssmpls Acquisition Bate  5-7-8]

Type of Sourcs Vaporizing pot/truck

Test Number £050781 Sampie |0 Kumber KEA-BCL-XRB-EQ050781/

KEA-BCL-MCB-EQ50781

Sample Deseription  XAD-2 Blank and CH2C12 Blank

Responsible Ansiynt Rachée1 L. Barbour Date Amelyzed  5-10-8]

Calcuiztions and Repor: Reviewsd By RObert J. Jakobsen Report Dote  7-371-8]
instrumem  Digilab FTS-10 Sampie Call Typs  Film on KBr Plate

Utilized Max/Min Signal Intensity Vailuss
- Obsarvatiom

Mostly aliphatic hydrocarbon with some carbonyl, probably ester and ketone. Very small
amounts of aromaticity.
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SAMPLE: KEA-BCL-XRB-EQ50781/KEA-BCL-MCB-EQ5078]

Wave Number Imtemsity Assignment

X Commens

i {em™)
1. 2954 M Aliphatic CH stretch
1 2926 S Aliphatic CH stretch
i 2854 S Aliphatic CH stretch

1741 M C=0 stretch

1728 M C=0 stretch

1710 M C=0 stretch

1602 M C=C stretch

1585 M C=C stretch

1463 M CH2 bend

1452 M CH2 bend

1411 M CH2 bend

1377 M CH3 bend

1265 M C-0 stretch

1163 M C-0 stretch

1112 M C-0 stretch

1074 M C-0 stretch

1028 M C-0 stretch

798 M Aromatic substitution

700 M

Aromatic substitution
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IR ANALYSIS REPORT

Contraczor Battelle Columbus Laboratories

Sample Sits EPA,RTP Sample Acquiskion Bate 5-7-81

Type of Sowres Vaporizing pot/truck

Test_Number E050781 Sample 10 Number KEA-BCL-PFb-E050781
Ssmple Deseription Parti(cu]ate filter blank

Responsibis Asalys Rachael L. Barbour Date Amalyzed 5-10-31‘

Calculstions and Report Raviewed By RODert J. Jakobsen Report Dsre  7.31-81
tnromem  Digilab FTS-10 Sampi Call Type  Film on KBr Plate

Udlized Max/Min Signa! Inmasity Values
- Observmtions

Mostly aliphatic hydrocarbon with small amounts of ester.

Possible aliphatic ether
‘present with some aromaticity.
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SAMPLE:

KEA-BCL-PFb-EQ50781
Wees Number Irtemiry Assignment Commens

(em*h) .
2953 M Aliphatic CH stretch
2926 S Aliphatic CH stretch
2856 M Aliphatic CH stretch
1735 W C=0 stretch
1614 W C=C stretch
1512 W C=C stretch
1462 W CH2 bend
1382 M CH3 bend
1288 W C-0 stretch
1257 W C-0 stretch
1247 W C-0 stretch
1151 M C-0 stretch
1114 M C-0 stretch
1095 M C-0 stretch
1039 W C-0 stretch

827 W Aromatic substitution
800 W Aromatic substitution
700 W Aromatic substitution
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IR ANALYSIS REPORT

Cantraczor Battelle Columbus Laboratories

Sample Sits EPA;RTP Sample Acquisition Date  5-7-81

Type of Sourcs Vaporizing pot/truck

Test_Kumber E050781 Sampie 10 Number KEA-BCL-DFb-EQ50781

Sampie Deseription Dilution filter blank

Responsibls Amalyr Rachael L. Barbour Datr Amalyzed 6-10-81
Calcuistions and Report Reviewed By RObert J. Jakobsen Report Dste 7-31-81
instromemt  Digilab FTS-10 Sampis Cal Type  Film on KBr Plate

Udiized Max/Min Signs! lntensity Values

- Obsarvatiom

Aliphatic hydrocarbon with some carbonyl compounds, probably ester and ketone.

also a cyclic ether present and small amounts of aromaticity.
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IR REPQRT

KEA-BCL-DFb-E050781

SAMPLE:

Wave Number Intemity Assignment Commenss
()

2953 S Aliphatic CH stretch

2926 S Aliphatic CH stretch

2870 M Aliphatic CH stretch

2858 S Aliphatic CH stretch

1735 W C=0 stretch

1608 W C=C stretch

1512 M C=C stretch

1462 M CH2 bend

1379 W CH3 bend

1365 M CH3 bend

1292 M C-0 stretch

1246 M C-0 stretch

1186 M C-0 stretch

1126 M C-0 stretch

1068 M C-0 stretch
925 W Aromatic substitution
829 M Aromatic substftution
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IR ANALYSIS REPORT

Contractor Battelle Columbus Laboratories
Sample Sits EPA;RTP Sample Amuisition Bate 5-7-8]
Type of Souree vaporizing pot/truck

Test Numbsr £050781 , Sample 1D Number KEA-BCL-MMB-EQ50781
Sample Description CH2C12/Methanol Blank

Responsible Anaslyr Rachael L. Barbour Date Amelyzed 6-10-8]
Caiculations and Report Reviewed By Robert J. Jakobsen Report Date  7-371-81
Instroment Digilab FTS-10 Sampie Call Type  Film on KBr Plate

Udlized Max/Min Signal Intensity Values
- Observatiom

Large afpognts of carbonyl, mostly ester. Small amount of aliphatic Hydrocarbon and
aromaticity. ‘
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SAMPLE:  KEA-BCL-MMB-E050781

A-42

Woes Number Intersity Asnsignment Commens
(=)
2972 M Aliphatic CH Stretch
2924 M Aliphatic CH Stretch
2854 M Aliphatic CH Stretch
1734 S C=0 Stretch
1647 M C=C Stretch
1635 M C=C Stretch
1427 W CH2 bend
1371 M CH3 bend
1234 S C-0 Stretch
1122 M C-0 Stretch
1020 M C-0 Stretch
945 M Aromatic Substitution




IR ANALYSIS REPORT

Contracor Battelle Columbus Laboratories

Sample Siw  EPARTP Sample Asguisition Date  5-7-8)

Type of Source Vaporizing pot/truck

Test Number E050781 Sampie |0 Number (FA-BCL-PFa-E05078]
Sampls Dmription  Particulate filter

Responsibis Analyst Rachﬁe'l L. Barbour Datr Anslyzed  6-10-8)

Calculrtions and Reporz Reviewsd By RODert J. Jakobsen Report Date  7-31-8]
{nstroment Digilab FTS-10 . Sampie Call Type  Film on KBr Plate

Utitized Max/Min Sgns! latensity Values

- Observetions

Mostly aliphatic hydrocarbon, with some carbon

y1 structure, probably ester, aldehyde,
and ketone. Very small amount of aromaticity.
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SAMPLE: KEA-BCL-PFa-E050781

Waves Number

if

A-44

Assignment Commenss
(=) .
2924 S Aliphatic CH Stretch Shoulder
2852 M Aliphatic CH Stretch
1739 M C=0 Stretch
1728 M C=0 Stretch
1710 W C=0 Stretch
1627 W C=C Stretch
1598 W C=C Stretch
1463 W CH2 bend
1381 W CH3 bend
1246 W C-0 Stretch
1143 W C-0 Stretch




IR ANALYSIS REPORT

Contactor Battelle Columbus Laboratories

Sampie Sits EPA;RTP Ssmph Agguisition Date  5-7-8]

Type of Soures Vaporizing pot/truck

Tex Numbe  £050781 Sample 1D Rumber (7 2_BCL-DF13-£050781/

KEA-BCL-DF14-E050781
Sample Desoiption Dilution filters #13 and 14, combined
Responsibls Analyst Rachée1 L. Barbour Datz Amalyzed  6-10-81
Calcuistions and Report Reviewsd By RObert J. Jakobsen , Report Date 7.31-81
instromem ~ Digilab FTS-10 Sempie Cell Typr  Film on KBr Plate
Utilized Max/Min Sgl;al iatansity Values .

- Dbserymtiom

Large amounts of aliphatic hydrocarbon. Also significant amounts of acid and ester are
‘present. There is possibly some aliphatic ether and small amounts of aromaticity.
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SAMPLE: KEA-BCL-DF13-E050781/KEA-BCL-DF14-E05078]
Wavs Number latersity Assignment Commens
(em*))
2968 S Aliphatic CH stretch
2939 S Aliphatic CH stretch
2910 M Aliphatic CH stretch
2870 S Aliphatic CH stretch
1770 M C=0 stretch
1726 M C=0 stretch
1714 M. C=0 stretch
1460 M CH2 bend
1377 M CH3 bend
1244 M C-0 stretch
1172 M C-0 stretch
1058 M C-0 stretch
1028 M C-0 stretch
947 M Aromatic substitution
883 M Aromatic substitution
852 M Aromatic substitution
700 M Aromatic substitution
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anpre: KEA-BCL-DF13/14-E050733 Fraction ]
W Nomber inTensity Anignment Commens
(="")

2954 S Aliphatic CH Stretch

2924 S Aliphatic CH Stretch

2854 S Aliphatic CH Stretch

1462 M CH2 bend

1377 W CH3 bend

Large amounts of aliphatic hydrocarbon.
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SAMPLE:  KEA-BCL-DF13/14-E05078] Fracti

Wars Homber Intensity Assignment Commens
{=nh)
3084 W . Aromatic CH Stretch
3057 W Aromatic CH.-Stretch
3020 M Aromatic CH Stretch
2956 S Aliphatic CH Stretch
2926 ) Aliphatic CH Stretch
2868 M Aliphatic CH Stretch
1600 W C=C Stretch
1494 M CH2 bend
1456 M CH2 bend
1377 M CH3 bend
813 M Aromatic Substitution
759 M Aromatic Substitution
700 M Aromatic Substitution

Mostly aliphatic hydrocarbon with small amount of olefin and aromaticity.
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IR REPORT

sampre. KEA-BCL-DF13/14-E050781 Fraction 3
Wave Number Intemsity Assignment Commenz
(=)
2956 S Aliphatic CH Stretch
2926 S Aliphatic CH Stretch
2854 M Aliphatic CH Stretch
1768 W C=0 Stretch
1735 M C=0 Stretch
1600 W C=C Stretch
1456 M CH2 bend
1377 M CH3 bend
1174 M C-0 Stretch
756 M Aromatic Substitution
700 M Aromatic Substitution

Mostly aliphatic hydrocarbon with a small amount of carbonyl probably ester and ketone.
Small amount of olefin and aromaticity.
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IR REPORYT

sampLe:  KEA-BCL-DF13/14-E050781 Fraction 4
Wave Nomber Invensity Assignment Commeny
(e
2956 S Aliphatic CH Stretch
2927 ) Aliphatic CH Stretch
2858 ) Aliphatic CH Stretch
1728 M C=0 Stretch
1600 M C=C Stretch
1458 M CH2 bend
1379 M CH3 bend
1273 M C-0 Stretch Shoulder
1122 M C-0 Stretch
1072 M C-0 Stretch
902 M Aromatic Substitution
862 M Aromatic Substitution
835 M Aromatic Substitution
744 M Aromatic Substitution
700 M Aromatic Substitution

Large amounts of aliphatic hydrocarbon and a carbonyl structure that appears to be
an ester. Small amount of ether and some aromatic structure.
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IR REPORYT

sampLs:  KEA-BCL-DF13/14-£050781 Fraction 5
Wave Number Intemsity Assignment Commens
(em"?)

2956 S Aliphatic CH Stretch

2927 S Aliphatic CH Stretch

2856 M Aliphatic CH Stretch
1772 W C=0 Stretch

1732 M C=0 Stretch

1680 W C=C Stretch

1600 W C=C Stretch

1462 W CH2 bend

1379 W CH3 bend

1278 W C-0 Stretch

1122 W C-0 Stretch

1072 W C-0 Stretch
761 W Aromatic Substitution
746 W Aromatic Substitution
702 W Aromatic Substitution

Large amount of aliphatic hydrocarbon. Some carbonyl, probably ester with lactone.
Small amount of what appears to be ether, and a small amount of aromaticity.
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sampLe;__ KEA-BCL-DF13/14-E050781  Fraction 6

Wavs Number Intensity Assignment Commmsn
(em)
2954 S Aliphatic CH Stretch
2856 S Aliphatic CH Stretch
1735 M C=0 Stretch Shoulder
1710 M C=0 Stretch
1606 W C=C Stretch
1512 W C=C Stretch
1458 M CH2 bend
1379 M CH3 bend
;365 W CH3 bend
;242 S C-0 Stretch Shoulder
1222 S C-0 Stretch
2222 M C-0 Stretch
962 M Aromatic Substitution
829 W Aromatic Substitution

Very large amount of aliphatic hydrocarbon. Significant amount of carbonyl that appears
to be ester, ketone, and lactone. Probable ether present, and small amount of
aromaticity.
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SampLE: KEA-BCL-DF13/14-E£08078] Fraction 7
Wave Number Intesmsity Assignment Commens
o)
2926 S Aliphatic CH Stretch Shoulder
2854 M Aliphatic CH Stretch
1734 M C=0 Stretch Shoulder
1716 M C=0 Stretch
1575 M C=C Stretch
1558 M C=C Stretch
1458 M CH2 bend
1379 M CH3 bend
1245 M C-0 Stretch
952 M Aromatic Substitution

Some aliphatic hydrocarbon with some carbonyl which appears to be ester with ketone
and lactone. Small amount of aromaticity. Not much sample present.

A-53



IR ANALYSIS REPORT

Comtrsctor Battelle Columbus Laboratories

Samgpie Site EPA;RTP Sample Acquisition Date 5-7-81

Tyee of Soures Vaporizina pot/truck

Test Number  E050781 Sampie 1D Number KEA-BCL-CD/0-E05078]
Sampis Deseription Neat condensate

Responsidis Ansiyst R. L. Barbour Bate Anaiyzed 6-10-81

Calealrtions and Report Rwviewed By R J. Jakobsen Report Date  7-31-81
Instrememt  Digilab FTS-10 Sample Call Type  Film on KBr plate

Utilized Max/Min Sgmal Intansity Values

- Bbservations

Aliphatic hydrocarbon with significant amounts of carbonyl,

ester, aldehyde and alkyl ketone. Very small amount of aroma
present. :

probably a mixture of
ticity. Not much sample
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SAMPLE: KEA-BCL-CD/0-E050781
Wavs Number Imtensity Assignment Commens

" (emh)

2954 M Aliphatic CH stretch
2922 S Aliphatic CH stretch
2852 M Aliphatic CH stretch
1766 W C=0 stretch

1722 S C=0 stretch

1708 S C=0 stretch

1693 ) C=C stretch

1600 M C=C stretch

1463 M CHZ bend

1452 M CH2 bend

1409 M CH3 bend

1379 M CH3 bend

1355 M CH3 bend

1284 M C-0 stretch

1230 M C-0 stretch

1190 M C-0 stretch

1166 M C-0 stretch

1122 M C-0 stretch

1012 M C-0 stretch

835 W Aromatic substitution |
7758 W Aromatic substitution
723 W Aromatic substitution
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IR ANALYSIS REPORT

Contaceor Battelle Columbus Laboratories

Sample Sits EPA;RTP Sampie Amuisition Date 5-7-8]

Type of Sowres V2DOrizing pot/truck

Tet Number  E050781 Ssmple 10 Wumber KEA_BCL-BA-E050781

Sample Description  Bottom Ash
Responsibls Asalyr Rachael L. Barbour Dite Amiyzsd  6-10-8]

Calculstions and Report Reviewsd By RObert J. Jakobsen Report Dste  7.31-8]

instromen Digilab FTS-10 Sampie Call Type  Film on KBr Plate

Utilized Max/Min Sgnal lmeensity Vailues
- Observstions

Mostly Aliphatic Hydrocarbon. Some carbonyl present

» probably an ester with a ketone
and lactone. Small amounts of aromaticity.
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sampre: KEA-BCL-BA-E050781

A-57

Wave Number Intensity Assignment Commens
(™)

2953 M Aliphatic CH Stretch

2922 S Aliphatic CH Stretch

2852 M Aliphatic CH Stretch

1772 W C=0 Stretch

1735 W C=0 Stretch

1708 W C=0 Stretch

1602 W C=C Stretch

1462 W CH2 bend

1377 W CH3 bend

1261 W C-0 Stretch




IR ANALYSIS REPORT

Contraczor Battelle Columbus Laboratories

Sample Sits EPA;RTP Sampls Acguisition Date  5-20-81
Type of Souwrcs Vanorizina pot/automotive

Test Number E0502081

Sample 10 Number KFA-BCL-MR/XR-E05208]
Sampie Deseription  XAD-2 and CHZC'I2 organic module rinse

Responsibls Amalyrr RacChael L. Barbourj Batr Amalyzed 6-10-81
Calesistions and Repore Rwviewed By RODErt J. Jakobsen Report Date 7-31-81
Instrument Digilab FTS-10 Sampie Call Type £51m on KBr Plate

Utitzed Max/Min Signal intensity Vaives

- Bhsarvations

Large amounts of aliphatic hydrocarbon. Also
-possible anhydride. Some amount of aromaticit

.

A-58

a large amount of what appears to be acid

with



IR REPORT

SAMPLE: KEA-BCL-MR/XR- £052081

Wavs Number Intensity Assignment Commens
(el
3061 M Aromatic CH Stretch
2958 S Aliphatic CH Stretch
2927 ) Aliphatic CH Stretch
2856 S Aliphatic CH Stretch
1724 S C=0 Stretch
1602 M C=C Stretch
1456 M CH2 bend
1365 M CH3 bend
1338 M CH3 bend
1261 S C-0 Stretch
1157 M C-0 Stretch
1095 S C-0 Stretch
1026 M C-0 Stretch
800 M Aromatic Substitution
761 M Aromatic Substitution
709 M

Aromatic Substitution
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SAMPLE: KEA-BCL-MR/XR-E052081 Fraction 1
Wove Komber intensity Assignment Commens
(="
2950 M Aliphatic CH Stretch
2924 S Aliphatic CH Stretch
2852 M Aliphatic CH Stretch
1463 W CH2 bend
1377 W CH3 bend

Some aliphatic hydrocarbon
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sanpue:- _KEA-BCL-MR/XR-E05208]

Fraction 2

¥isve Nomber Inzensity Assignment Commens
(=="")

2955 M Aliphatic CH Stretch
) 2926 S Aliphatic CH Stretch

1735 W C=0 Stretch

1635 W C=C Stretch

1598 W C=C Stretch

1456 W CH2 bend

1382 W CH3 bend

1141 W C-0 Stretch

1016 W C-0 Stretch

Some aliphatic hydrocarbon with a carbonyl, possibly an ester, and some acid.
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SAMPLE: __ KEA-BCL-MR/XR=£Q5208]

Eracrtinon 2

Wavs Nomber Interaity Aszignment Commens
=)

3057 W Aroma;ic CH Stretch
2926 ) Aliphatic €H Stretch
2854 M Aliphatic CH Stretch
1730 W C=0 Stretch

1627 W C=C Stretch

1452 M CH2 bend

1379 W CH3 bend

1261 W C-0 Stretch

1193 W C-0 Stretch

1093 W C-0 Stretch

1029 W C-0 Stretch
812 M Aromatic Substitution
777 W Aromatic Substitution
736 M Aromatic Substitution

Aliphatic hydrocarbon with éome carbonyl structure, probably ester and ketone.

Significant amount of aromaticity.
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KEA-BCL-MR/XR-E052081 Fraction 4

SAMPLE:
Wrre Nomber Intersity Assignment Commmnt
{=2™)
2956 M Aliphatic CH Stretch
2926 S Aliphatic CH Stretch
2854 M Aliphatic CH Stretch
1851 W C=0 Stretch
1778 W C=0 Stretch
1722 M C=0 Stretch
1631 W C=C Stretch
1452 M CH2 bend
1338 W CH3 bend
1271 M C-0 Stretch
1174 M C-0 Stretch
1161 M C-0 Stretch
1 M C-0 Stretch
800 W Aromatic Substitution
758 W Aromatic Substitution
740 W Aromatic Substitution
709 M Aromatic Substitution

Large amounts of aliphatic hydrocarbon with a carbonyl mixture of anhydride, ester, and
ketone. Some aromaticity. .
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SAMPLE: KEA-BCL-MR/XR-E052081 Fraction 5
¥ Nomber Intensity Assignment Commmnz
(=)
3066 M Aromatic CH Stretch
2958 M Aliphatic CH Stretch
2926 S Aliphatic CH Stretch
2854 S Aliphatic CH Stretch
1772 M C=0 Stretch
1739 S C=0 Stretch
1600 M C=C Stretch
1456 M CH2 bend
1263 M C-0 Stretch
1166 M C-0 Stretch
1118 M C-0 Stretch
1018 M C-0 Stretch
800 M Aromatic Substitution
761 M Aromatic Substitution
709 M Aromatic Substitution

Aliphatic hydrocarbon with significant amount of carbonyl structure.
with lactone and ketone.

Some aromaticity.

A-64
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SAMPLE:  KEA-BCL-MR/XB-ENS208] Eraction &
Yare Nombser intensity Assignment Commens
(=" ‘

3327 W OH Stretch

3288 W OH Stretch

3062 W Aromatic CH Stretch
2958 M Aliphatic CH Stretch

2926 ) Aliphatic CH Stretch

2854 M Aliphatic CH Stretch
1774 W C=0 Stretch

1722 M C=0 Stretch

1600 M C=C Stretch

1556 M C=C Stretch

1454 M CH2 bend

1365 M CH3 bend

1274 M C-0 Stretch

1112 M C-0 Stretch

1093 M C-0 Stretch
761 W Aromatic Substitution
FAR W Aromatic Substitution

Large amounts of aliphatic hydrocarbon with significant amounts of carbonyl, mostly
acid with some ester. Also some acid salt. Small amount of aromaticity.
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sampLE:  KEA-BCL-MR/XR-EQ5208] Fraction 7
Wavr Number InTarsity Assignment Commens

; (=) ‘
3062 W Aromatic CH Stretch
3030 W Aliphatic.CH Stretch
2958 S Aliphatic CH Stretch
2927 S Aliphatic CH Stretch
2870 M Aliphatic CH Stretch
2858 M Aliphatic CH Stretch
1720 ) C=0 Stretch

» 1600 S C=C Stretch

‘ 1560 S C=C Stretch
1450 S CH3 bend
1410 S CH3 bend
1280 M C-0 Stretch
1250 M C-0 Stretch
1110 M C-0 Stretch
1080 M C-0 Stretch
940 W Aromatic Substitution
860 W Aromatic Substitution
720 W Aromatic Substitution

Mostly acid salt with some aliphatic hydrocarbon and small amounts of aromaticity.
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IR ANALYSIS REPORT

Contraczor Battelle Columbus Laboratories

Sample Site EPA;RTP Sampls Acquisition Date  ©-20-81
Tyg.. of Sourss Vaporizing pot/automotive

Test Number E0502081

Sampie 10 Number KEA-BCL-PFa5-E052081/
KEA-BCL-PFa6-E052081
Sampie Desription Paprticylate filters # 5 and 6 combined

Responsinls Amiyr RacChael L. Barbour Date Amalyzsd 6-10-81
Calculstions and Reporz Reviewed By RODert J. Jakobsen Report Dste 7-31-81
Instrument Digilab FTS-10 Samphe Call Type £41m on KBr Plate

Uulized Max/Min Signal intansity Values

- Obsarvations

Mostly aliphatic hydrocarbon with some carbonyl structure, probably ester and ketone.
Very small amounts of aromaticity. Not much sample present.
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SAMPLE: KEA-BCL-PFa5-£050781/KEA-BCL -PFa6-E05078]
Wave Number Irtensity - Assignment Commens
(o)
. 2953 M Aliphatic CH stretch
‘ 2926 S Aliphatic CH stretch
2854 M Aliphatic CH stretch
’ 1737 M C=0 stretch
1726 M C=0 stretch
1712 M C=0 stretch
1641 W C=C stretch
1627 W C=C stretch
1598 W C=C stretch
1462 W CH2 bend
1379 W CH3 bend
1276 W C-0 stretch
1163 W C-0 stretch
1116 W C-0 stretch
1028 W C-0 stretch
754 W Aromatic substitution
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IR ANALYSIS REPORT

Contaczor Battelle Columbus Laboratories

Sampie Site EPA;RTP Sample Acquisition Date 5-20-81

nge of Soures Vaporizing pot/automotive

Test Number E0502081 Sample 10 Number KEA-BCL-DF16/17-E052081
Sample Dewrigtion Dilution filters 16 and 17 combined

Responsibls Analyn Rachael L. Barbour‘ Datr Amalyzed 6-10-81

Calculstions and Report Raviewed Ry RObert J. Jakobsen Report Dere 7-31-81
Instrumem Digilab FTS-10 Sampie Cal TYyps £51m on KBr Plate

Utilized Max/Min Signal intansity Values

- Obsarvations

Mostly Aliphatic hydrocarbon, with what appears to be a mixture of acid, ester, and
anhydride. Also possibly some ether present.
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SAMBLE: KEA-BCL-DF16/17=E052081
Wave Number lrtemsity Assignment Commenss
(Y
2929 ) Aliphatic CH Stretch
2856 S Aliphatic CH Stretch
1730 M C=0 Stretch
1604 M C=C Stretch
1458 M CH2 bend
1375 M CH3 bend
1230 M C-0 Stretch
1170 M C-0 Stretch
1056 M C-0 Stretch
1035 M C-0 Stretch
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jngapgg; KEA-BCL-DF16/17-E052081 Fraction 1
Vgrs Number Intenmsicy Assignmaent Commens
(o)
2954 S Aliphatic CH stretch
2926 S Aliphatic CH stretch
1460 M CH2 bend
1377 W CH3 bend

Aliphatic hydrocarbon

A-T
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sanpre: KEA-BCL-DF16/17-E052081 Fraction 2

Wavs Komber Intensity Assignment Commens
{=2"')

2956 S Aliphatic CH Stretch

2926 S Aliphatic CH Stretch

2858 S Aliphatic CH Stretch

1741 M C=0 Stretch

1703 M C=0 Stretch

1460 M CH2 bend

1382 M CH3 bend

1120 M C-0 Stretch

1082 M C-0 Stretch

Some aliphatic hydrocarbon with a small amount of carbonyl, probably ester and ketone.
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sampPLs: KEA-BCL-DF16/17-E052081 Fraction 3
Ware Nomosr Intensity Assignment Commens
(=)
2956 S Aliphatic CH Stretch
‘: 2926 S Aliphatic.CH Stretch
: 2860 M Aliphatic CH Stretch
1732 W C=0 Stretch
1703 W C=0 Stretch
1600 W C=C Stretch
1537 W C=C Stretch
1444 W CH2 bend
1377 W CH3 bend
1253 W C-0 Stretch
1002 W C-0 Stretch
968 W Aromatic Substitution
752 W Aromatic Substitution
700 W Aromatic Substitution

Aliphatic hydrocarbon with a small amount of carbonyl, probably ester and ketone.
Small amount of olefin and what appears to be ether opresent.

A-73



sampLg;_ KEA-BCL-DF16/17-£052081

Fraction 4
Wave Number Intermity Ansignment Commeny
(==}
2926 S Aliphatic CH Stretch
2858 S Aliphatic CH Stretch
1730 M C=0 Stretch
1460 M CH2 bend
1382 M CH3 bend
1267 M C-0 Stretch
1120 M C-0 Stretch
1076 M C-0 Stretch

Aliphatic hydrocarbon with some carbonyl, probably ketone with acid.

of aromaticity.

A-74

Small amount




1™ RETwh )

SANMPLE: KEA-EQ]-QE]ﬁ‘JZ,FﬂR?nR1 Eraction &
Wavr Nombet Inzeemity Assipnment Comments
(="'
2956 S Aliphatic CH Stretch
2927 S Aliphatic-CH Stretch
2856 M Aliphatic CH Stretch
1774 W C=0 Stretch
1730 M C=0 Stretch
1462 M CH2 bend
1381 W CH3 bend
1274 M C-0 Stretch
1161 M C-0 Stretch
1122 M C-0 Stretch
1072 M C-0 Stretch
744 W Aromatic Substitution

Aliphatic hydrocarbon with what appears to be ketone and ester. Some ether seems to
be present. Small amount of aromaticity.
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sanpLe:. KEA-BCL-DF16/17-F05208] Fraction 6
Ware Rumber InTensity Assignment Commens
{=="")
3034 M Aromatic CH Stretch
2954 S Aliphatic CH Stretch
2927 S Aliphatic CH Stretch
2856 S Aliphatic CH Stretch
1734 M C=0 Stretch Shoulder
1705 M C=0 Stretch
1608 M
1458 M CH2 bend
1381 M CH3 bend
1365 M CH3 bend
1224 S C-0 Stretch Broad
1107 S C-0 Stretch
958 M Aromatic Substitution
935 M Aromatic Substitution
825 M Aromatic Substitution
727 M Aromatic Substitution

Some aliphatic hydrocarbon with significant amounts of carbonyl, mostly ketone, aldehyde
and ester. Some ether also appears to be present. Small amount of aromaticity.
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SaMPLE:  KEA-BCL-DF16/17-E052081 Fraction 7
¥ave Nomber inzernsity Assignment Commens
(=)
4 3034 M Aromatjc CH Stretch
2926 S Aliphatic CH Stretch Shoulder
2856 S Aliphatic CH Stretch
1708 M C=0 Stretch, shoulder
1606 M
1454 M CH2 bend
1199 S C-0 Stretch Broad
1074 M C-0 Stretch
1008 M C-0 Stretch
943 W Aromatic Substitution
877 W Aromatic Substitution
785 W Aromatic Substitution

Aliphatic hydrocarbon with a carbonyl, probably ester and ketone.

be present with a small amount of aromaticity.
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IR ANALYSIS REPORT

Convaczor Battelle Columbus Laboratories

Sampie Sits EPA;RTP Sampie Amuisition Date  9-20-81

Type of Sourcs Vaporizing pot/automotive

Test Number £0502081 Sample ID Number KEA-BCL-CD/0-E052081
Sampie Deswrigtion  Neat Condensate

Responsibis Asatyr Rachael L. Barbour | Date Amalyzsd  6-10-81

Caleuistions and Report Reviewsd By RODert J. Jakobsen Report Bate 7-31-81
Instrumen Digilab FTS-10 Sampie Call TYD* £51m on KBr Plate

Udlized Max/Min Signal intensity Vaives

- Dhsarvations

Aliphatic hydrocarbon with significant amounts of aliphatic ether.

Some carbonyl,
probably ester and ketone, and some aromaticity.
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SAMPLE: KEA-BCL-CD/0-E052081
Ware Number lertensity Assignment Commens

(et

2920 S Aliphatic CH stretch

2873 S Aliphatic CH stretch

1772 M C=0 stretch

1720 S C=0 stretch

1602 M C=C stretch

1465 M CH2 bend

1352 M CH3 bend

1300 M CH3 bend

1286 M C-0 stretch

1247 M C-0 stretch

1190 M C-0 stretch

1107 S C-0 stretch

1014 M C-0 stretch

950 M Aromatic substitution
842 M Aromatic substitution
777 M Aromatic substitution
763 M Aromatic substitution
723 M Aromatic substitution

A-79




IR ANALYSIS REPORT

Contnetor Battelle Columbus Laboratories

Sampie Sits  EPA;RTP Sample Acquisition Date  5_20_g]
Type of Soures Vaporizing pot/automotive
Test Number  E£05208] Sampie 10 Number KEA-BCL-BA-E05208]

Semple Deseription  Bottom ash

Respoasivis Amslyw R, L. Barbour _ Batr Amalyzed 6-10-81
Caleulstions and Asport Reviewed By R. J. Jakobsen Report Bore 7.371-8]
Intromem  Digilab FTS-10 Sample Call Type  Film on KBr plate

Ualized Max/Min Sgnsl iatencity Values

* Obsarvetions
Extremely large amounts of aliphatic hydrocarbon. Ther

probably an aldeh
structure.

e is carbonyl present,
yde with an ester. Also some olefin present, and some aromatic
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SamprLs:  KEA- BCL-BA-E052081

Wer Number

§T

A-81

Assipgnment Commens
()

3045 M Aromatic CH Stretch
2950 S Aliphatic CH Stretch
1772 W C=0 Stretch

1703 M C=0 Stretch

1602 W C=C Stretch
1463 S CH2 bend
1377 M CH3 bend

877 M Aromatic Substitution
815 M Aromatic Substitution
750 M Aromatic Substitution
721 M Aromatic Substitution




IR REPORYT

Fraction 1

Wove Number Intermity Assignment Commens
(am)

2916 S Aliphatic CH stretch

2845 S Aliphatic CH stretch

1604 W C=C stretch

1460 M CH2 bend

1377 M CH3 bend

Aliphatic hydrocarbon with a small amount of aromaticity.

a small amount of olefin.
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SANPLE: KEA-BCL-BA-E052081 Fraction 2
Wavs Number Intersity Assignment - Commens
(e
3047 W Aromatic CH stretch
3022 W Aromatic CH stretch
2953 M Aliphatic CH stretch
2924 S Aliphatic CH stretch
2854 M Aliphatic CH stretch
1699 W C=C stretch
1602 W C=C stretch
1454 M C=C stretch
1377 W CH3 bend
1033 W C-0 stretch
875 W Aromatic substitution
813 W Aromatic substitution
752 W Aromatic substitution

Large amount of aliphatic hydrocarbon with a significant amount of aromatic
Small amount of unidentifiable carbonyl and olefin present.

structure.
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SAMPLE: KEA-BCL-BA-E052081 Fraction 3
Woave Number Intermity Assignment Commants
{emh)
3045 W - Aromatic CH stretch
: 3020 W Aromatic CH stretch
: 2852 S Aliphatic CH stretch
1699 W C=C stretch
1602 W C=C stretch
1456 M CH2 bend
1377 M CH3 bend
877 W Aromatic substitution
815 W Aromatic substitution
754 W Aromatic substitution

Extremely large amounts of aliphatic hydrocarbon. Small amount of carbonyl,
probably ketone and a small amount of olefin.
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SAMPLE: KEA-BCL-BA-E052081 Fraction 4

Wave Number Intensity Assignment Comments
()

2924 S Aliphatic CH stretch

2954 M Aliphatic CH stretch

1701 M C=0 stretch

1604 M C=C stretch

1456 M CH2 bend

1377 M CH3 bend

879 W Aromatic substitution

817 W Aromatic substitution

754 W Aromatic substitution

Large amount of aliphatic hydrocarbon with a carbonyl that appears to be
a mixture of aldehyde, acid, and ester. Small amount of olefin and aromaticity.
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SAMPLE: KEA-BCIL~BA-FN8208] Fractian §
W Nu.mbn intensity Assignment Commens
{em™')
3016 W Aromatic CH stretch
2924 S Aliphatic CH stretch
2854 M Aliphatic CH stretch
1705 M C=0 stretch
1602 M C=C stretch
1456 M CH2 bend
1377 M CH3 bend
879 W Aromatic substitution
817 W Aromatic substitution
756 W Aromatic substitution

Large amount of aliphatic hydrocarbon with carbonyl that appears to be

aldehyde, acid, and ester. Small amount of olefin and aromaticity.
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SAMPLE: KEA-BCL-BA-E052081 Fraction 6
Wave Number Intensity Assipnment Commens
(em™)
2924 S Aliphatic CH stretch
2854 S Aliphatic CH stretch
1764 W C=0 stretch
1707 M C=0 stretch
1602 W C=C stretch
1456 M CH2 bend
1377 M CH3 bend
883 W Aromatic substitution
821 W Aromatic substitution
754 W Aromatic substitution
721 W Aromatic substitution

Large amount of aliphatic hydrocarbon with carbonyl that appears to be acid,
ester, and aldehyde. Some aromatic structure present.
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KEA-BCL-BA-E052081 Fraction 7

SAMPLE:
Weve Number Intensity Assignment Commens
{em™)
3059 M Aromatic CH stretch
2924 S Aliphatic CH stretch
2854 S Aliphatic CH stretch
1838 M C=0 stretch
1772 M C=0 stretch
1712 S C=0 stretch
1597 S C=C stretch
1560 S C=C stretch
1402 S CH2 bend
1286 S C-0 stretch
1207 M C-0 stretch
1138 M C-0 stretch
1078 M C-0 stretch

Mostly acid salt with aliphatic hydrocarbon. Some carbonyl present, appears
to be mostly acid with aldehyde. Small amount of aromaticity present.
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IR ANALYSIS REPORT

Contraczor Battelle Columbus Laboratories

Sampie Site EPA, RTP

Type of Sourca Air atomizina/automotive

Tert Number E061881

Sampis Description XAD-2 and CH,Cl, module rinse

Responsibie Asslyt  R. L. Barbour

Calcuistions and Report Reviewed By R. J. Jakobsen

instroment Cigilab FTS~10

Utilized Max/Min Signal lamnsity Values

- Obsarvations

Large amounts of aliphatic hydrocarbon and carb'onyl.

Sample Acquisition Date 6-18-81

Sample 10 Number DREA-BCL-XR/MR-E061881
Dats Amslyzed 7-5-81

Report Date 7-31-81

Sampie Call Type Film on KBr plate

Carbonyl appears -

to be ester with an acid. Small amounts of olefin and aromaticity.
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SAMPLE: OREA-BCL-MR/XR-E061881
Waws Number Intensity Assignment Commens
(emn"l)
- 3061 W Aromatic CH stretch
2954 M Aliphatic CH stretch
2926 W Aliphatic CH stretch
2854 M Aliphatic CH stretch
1712 M C=0 stretch
1604 W C=C stretch
1462 W CH2 bend
1375 W CH3 bend
1271 M C-0 stretch
1176 M C-0 stretch
1114 M C-0 stretch
761 W Aromatic substitution
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IR ANALYSIS REPORT

Castamar Battelle Columbus Laboratories

Sample Sin EPA, RTP Sample Amuoisitien Date 6-18-81
Type of Source Air atomizing/automotive
Temt Number E061881 Sample 10 Number DREA-BCL-CD/0-E061881

Sampis Deseription Neat condensate
Responsibie Amalyw  R. L. Barbour _ Dats Anslyzed 7=-5=-81

Calcuistions and Report Roviewed By R. J. Jakobsen Report Date 7-31-81

instrymemt D1gilab FTS-10 Sampie Call Type Film on KBr plate

Utlized Max/Mia Signal Intensity Values

- Obssrvations

Mainly aliphatic hydrocarbon with carbonyl structures that appear to be

mostly ester and ketone. Possible alcohol present, and significant
aromatic structure. Not much sample present.
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SAMPLE: DREA-BCL-CD/0-E061881
Wavs Number Intensity Assignment Commenn
()
2954 S Aliphatic CH stretch
2920 S Aliphatic CH stretch
2850 ) Aliphatic CH stretch
1735 S C=0 stretch
1701 S C=0 stretch
1652 S C=C stretch
1606 S C=C stretch
1508 S C=C stretch
1454 S CHz bend
1246 S C-0 stretch
1045 S C-0 stretch
777 S Aromatic substitution
736 S Aromatic substitution
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IR ANALYSIS REPORT

Coatastor Battelle Columbus Laboratories

 Sampie Sits EPA, RTP Sample Acquisition Date  6-18-81
‘mn of Source Air atomizing/automotive
Test Number E061881 Sampie 1D Number  DREA-BCL-DF18/29-E06188]

Sampis Deseription  Dy1,ei0n filters #18-29 combined

Respensibie Amsiyg  R. L. Barbour Bate Anslyzed 7-5=81

Caicuistions and Report Revined 8y  R. J. Jakobsen Report Date 7-31-81

instromemt Digllab FTS-10 Sampie Call Type Film on KBr plate

Utilized Max/Min Signs! intsnsity Valuss
- Cbservations

Large amount of aliphatic hydrocarbon. Carbonyl compounds present that

appear to be a mixture of acid, ester, aldehyde, and lactone. Probable
ester present. Aromaticity present.
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SAMPLE: DREA-BCL-DF-E061881
Wavrs Number Irreemity Assignment Commens
(=)

3037 W Aromatic CH stretch
2953 S Aliphatic CH stretch
2924 S Aliphatic CH stretch
2956 S Aliphatic CH stretch
1728 M C=0 stretch

1608 W C=C stretch

1512 M C=C stretch

1462 M CH2 bend

1377 M CH3 bend

1365 M CH3 bend

1288 M C-0 stretch

1247 M C-0 stretch

1186 M C-0 stretch

1130 M C-0 stretch

1068 M C-0 stretch

929 W Aromatic substitution

829 W Aromatic substitution
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R REFORT

SAMPLE: DREA-BCL-DF-E061881 Fraction 1
Wave Number Intessity Assignment Comments
(=)
2960 S Aliphatic CH stretch
2924 S Aliphatic CH stretch
1462 W CH2 bend
1377 W CH3 bend

Extremely large amount of aliphatic hydroc'arbon.
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IR REPORYT

SAMPLE: DREA-BCL-DF-E061881 Fraction 2
Wave Numoer Intemsity Arsignment Commenn
(emh)
i 2954 S Aliphatic CH stretch
f 2924 S Aliphatic CH stretch
2854 S Aliphatic CH stretch
1734 M C=0 stretch
1600 M C=C stretch
1460 M CH2 bend
1377 M CH3 bend
: 1259 M C-0 stretch
1089 M C-0. stretch
1028 M C-0 stretch
860 M Aromatic substitution
804 M Aromatic substitution
756 M Aromatic substitution

Mostly aliphatic hydrocarbon with a small amount of carbonyl that appears

to be ester.

Possible ether present with some aromaticity.




IR REPORYT

SAMPLE: DREA-BCL-DF-EQ61881 Fraction 3

Wave Number |ntermity hssignmant Commans
(o))
2954 S Aliphatic CH stretch
2924 S Aliphatic CH stretch
2854 S Aliphatic CH stretch
1735 M C=0 stretch
1600 M C=C stretch
1460 M CH2 bend
1377 M CH3 bend
1259 M C-0 stretch
1163 M C-0 stretch
794 M Aromatic substitution

Large amount of aliphatic hydrocarbon with some carbonyl that appears to be

mostly ester.
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IR REPORYT

SANMPLE: DREA-BCL-DF-E061881 Fraction 4

Wave Humbsr Intesnsity Assignment Commenss
{em™)

2954 S Aliphatic CH stretch

2926 S Aliphatic CH stretch

2856 M Aliphatic CH stretch

1732 M C-0 stretch

1600 W C=C stretch

1581 W C=C stretch

1462 M CH2 bend

1379 W CH3 bend

1284 M C-0 stretch

1122 M C-0 stretch

1074 W C-0 stretch

Mostly aliphatic hydrocarbon with what appears to be a combination of ester

and lactone.

A-98




R REPORYT

AMPLE: DREA-BCL-DF-E061881 Fraction 5
Ware Number Intessity Assignment Commens
(em)

2954 M Aliphatic CH stretch
2927 S Aliphatic CH stretch
2856 W Aliphatic CH stretch
1716 W C=0 stretch

1608 W C=C stretch

1512 W  C=C stretch

1460 W CH2 bend

1365 W CH3 bend

1247 W C-0 stretch

1085 W C-0 stretch
921 W Aromatic substitution
829 W Aromatic substitution

Mostly aliphatic hydrocarbon with a carbonyl that appears to be a mixture
of ester, acid. and lactone. Some aromaticity present.
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sampLE:__ DREA-BCL-DF-E06188] Fraction 6
Wave Numper Invensizy | Assignment commne
(="'}
3055 M Aromatic CH stretch
{ 3039 M Aromatic CH stretch
2953 s Aliphatic CH stretch
2927 s Aliphatic CH stretch
. 2870 S Aliphatic CH stretch
L1716 M C=0 stretch
1608 M C=C stretch
1587 Mo C=C stretch
1512 S C=C stretch
1460 M CHo bend
1365 M CH3 bend
1294 M C-0 stretch
. 1246 S C-0 stretch
| 1186 M C-0 stretch
t 1130 S C-0 stretch
1066 S C-0 stretch
8s7 M Aromatic substitution
929 M

Aromatic substitution

Large amount of aliphatic hydrocarbon present with carbonyl thqt appears to bg a
mixgure of ester, acid and lactone. Possible alcohol present with some aromaticity.
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IAMPLE: DREA-BCL-DF-E061881 Fraction 7
Wave Numbaer Intersity Assignment Commens
()
3041 W Aromatic CH stretch
2953 S Aliphatic CH stretch
2927 S Aliphatic CH stretch
2872 M Aliphatic CH stretch
1689 W C=C stretch
1606 S C=C stretch
1512 M C=C -stretch
1456 M CH2 bend
1425 M CHZ bend
1292 W C-0 stretch
1247 S C-0 stretch
1186 W C-0 stretch
1101 W C-0 stretch
) 921 W Aromatic substitution
829 W Aromatic substitution

Appears to .be mostly acid salt with a ]argé amount of aliphatic hydrocarbon
and carbonyl. The carbonyl appears to be a mixture of acid and ester.

Significant amount of aromaticity.
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IR ANALYSIS REPORT

Costramer Battelle Columbus Laboratories
Sample Sits EPA, RTP Ssmple Amquisitien Date 6-18-81

Type of Sowrsa Air atomizing/automotive

Test Number E061881 Sample 1D Number DREA-BCL-PFa7/17-E061881
Semple Deseription Carticulate filters #7 - 17 combined

Respensibie Analyt R. L. Barbour Date Anslyzed 7=-5=81
Caleuivtions and Report Raviewed By R. J. Jakobsen Report Date 7-31-81
instrumest Digilab FTS-10 Sempie Call Type Film on KBr plate

Utilized Max/Min Sgmal Intensity Values

- Obsarvations

Aliphatic hydrocarbon pPresent with a small amount
to be an ester. Possible alcohol present. Small
Very little sample is present.

of carbonyl; appears
amount of aromaticity.
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IR REPORT
. SAMPLE: DREA-BCL-PFa7/17-E061881

War Number Irensity Assignment Commens
i

4 2922 S Aliphatic CH stretch
2852 M Aliphatic CH stretch
1739 W C=0 stretch
1460 W CH2 bend
1392 W CH3 bend
121 W C-0 stretch
1178 W C-0 stretch
887 W Aromatic substitution
798 W Aromatic substitution

A-1C3
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IR ANALYSIS REPORT

Cantncror Battelle Columbus Laboratories

Sampie Site EPA;RTP Sample Acquisition Date 11/81
Type of Soures Air atomizing/automotive

Tet_Number E061881 Sample |0 Ruember

DREA-BCL-1C/3C/10C-E061881
Sample Dascription | uMm, 3 um, and 10 um cyclone catch

Responsibls Assiy R+ L. Barbour Dats Amalyzed  12/8]1

Calculations and Report Aeviewed By R J. Jakobsen Repert Date

instroment Digilab FTS-10 Ssmpie Call Type Film on KBr plate

Utiiized Max/Min Signal intansity Valwes

- Observationms

Mostly aromatic hydrocarbon. Carbonyl present which is mainly ester.
Possible ether present. Not much sample present.
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IR REPORYT

SAMPLE: DREA-BCL-1C/3C/10C-E061881

Wave Number Intensity Assignment Commans
(')

. 2920 S Aliphatic CH stretch Shoulder
2850 M Aliphatic CH stretch
1740 M C=0 stretch Broad
1600 W C=C stretch Broad
1450 W CH2 bend
1390 W CH3 bend
1280 W C-0 stretch
1100 W C-0 stretch
1020 W C-0 stretch
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IR ANALYSIS REPORT

Contacor Battelle Columbus Laboratories

Sampie Sits  EPA, RTP Semple Acquisition Date  6-25-81
Type of Sewses Air atomizina/truck
Test Number E062581 Sample 1D Kumper  DREA-BCL-XR/MR-E062581

Sempie Description XAD-2 + C’HZCI2 organic
module rinse
Responsibis Anslyt  R. L. Barbour _ Date Analyzed 7-5-81

Qalzulations and Report Roviewed By R. J. Jakobsen Report Date 7-31-81

instrumest Digilab FTS-10 Sampie Cali Type Film on KBr plate

Utilized Max/Mia Signsl ntensity Values

- Observatisns

Large amounts of what appears to be a primary amine salt. Significant amount
of aliphatic hydrocarbon and carbonyl. The carbonyl is probably a mixture
of ester and acid. Small amount of olefin and aromaticity.
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IR REPORT

SAMPLE: DREA-BCL-XR/MR-E062581
Vv Number lertensivy Assignment Commens
(em'h)
-~} 3230 S NH3 stretch
-1 2956 M Aliphatic CH stretch
2926 S Aliphatic CH stretch
2856 M Aliphatic CH stretch
2671 W NH, stretch
2547 W NH3 stretch
1705 M C=0 stretch
1604 W C=C stretch
L] 1462 S CH, bend
1419 M CH2 bend
1381 M CH3 bend
1284 M C-0 stretch
1234 M C-0 stretch
1197 M C-0 stretch
1114 M C-0 stretch
937 W Aromatic substitution
883 W Aromatic substitution
758 M Aromatic substitution
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IR REPORY

SAMPLE: DREA-BCL-XR/MR-E062581 Fraction 1
Wave Number Intensity Assignment Commens
(e
2954 M Aliphatic CH stretch
2924 S Aliphatic CH stretch
1460 W CH2 bend
1377 W CH3 bend

Large amount of aliphatic hydrocarbon.
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IR REPORT

SAMPLE: DREA-BCL-XR/MR-E062581 Fraction 2

Wave Number Intensity Assignment Commens
(om™)
2922 S Aliphatic CH stretch
2852 M Aliphatic CH stretch
1735 M C=0 stretch
1462 M CH2 bend
1375 M CH3 bend
1259 M C-0 stretch
1178 M C-0 stretch
1143 M C-0 stretch
1093 M C-0 stretch
1076 M C-0 stretch
1029 M C-0 stretch
800 M Aromatic substitution
700 W Aromatic substitution

Mostly aliphatic hydrocarbon with a small amount of carbonyl; appears to be
mostly ester and lactone.

Small amount of aromaticity.
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SAMPLE: ~ DREA-BCL-XR/MR-E062581 Fraction 3
Wave Number Intermity Assignmant Commeny
{em"')
2926 ) Aliphatic CH stretch
2854 M Aliphatic CH stretch
1737 M C=0 stretch
1460 M CH2 bend
1377 M CH3 bend
1271 M C-0 stretch
1168 M C-0 stretch
798 W Aromatic substitution
709 M Aromatic substitution

Large amount of aliphatic hydrocarbon. Carbonyl present, probably ester.

Some aromaticity.
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IR REPORYT

DREA-BCL-XR/MR-E062581 Fraction 4

SAMPLE:
Wave Number intensity Assignment Commens
(emh)
2958 S Aliphatic CH stretch
2926 S Aliphatic CH stretch
2854 M Aliphatic CH stretch
1735 M C=0 stretch
1664 M C=C stretch
1602 M C=C stretch
1456 M CH2 bend
1365 M CH3 bend
1273 M C-0 stretch
1176 M C-0 stretch
1118 M C-0 stretch
831 W Aromatic substitution
800 W Aromatic substitution
756 W Aromatic substitution

Large amount of aliphatic hydrocarbon and carbonyl; appears to be a mixture

of ester and acid.

Small amount of olefin and aromaticity.
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DREA-BCL-XR/MR-E062581 Fraction 5 ~

SAMPLE:
Wave Number Intensity Assignment Commens
(em)
2958 W Aliphatic CH stretch
2926 S Aliphatic CH stretch
2854 W Aliphatic CH stretch
1726 W C=0 stretch
1689 W C=C stretch
1458 W CH2 bend
1365 W CH3 bend
1273 M C-0 stretch
1247 M C-0 stretch
1176 W C-0 stretch
968 W Aromatic substitution
908 W Aromatic substitution

Aliphatic hydrocarbon present, carbonyl present, and probably a combination
of ester, acid, lactone, and ketone. Very small amount of aromaticity.
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sanmpLE:___ DREA-BCL-XR/MR-£Q6258] Fraction &

Wove Nomber Intensity Assignment Commens

(e="')

3064 M Aromatic CH stretch

3032 M Aromatic CH stretch
2926 S Aliphatic CH stretch
2856 S Aliphatic CH stretch

2669 M

2549 W 7

1705 S C=0 stretch

1604 M C=C stretch

1585 M C=C stretch

1454 M CH2 bend

1415 M CH2 bend

1317 M CH3 bend

1286 S C-0 stretch

1246 M C-0 stretch

1176 M C-0 stretch :
111 M C-0 stretch

1072 M C-0 stretch

1026 M C-0 stretch

937 M Aromatic substitution
806 W Aromatic substitution
661 W Aromatic substitution

Large amounts of carboxylic acid with ester and lactone. Also a large amount of
aliphatic hydrocarbon. Possible primary amine salt. Some aromaticity present.
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SAMPLE: DREA-BCL-XR/MR-E062581 Fraction 7
Wavs Number Intensity Assignment Comments
{em)
2960 M Aliphatic CH stretch
2931 M Aliphatic CH stretch
2872 M Aliphatic CH stretch
1710 M C=0 stretch
1597 S C=C stretch
1562 S C=C stretch
1417 S CH2 bend
1247 M C-0 stretch
1103 S C-0 stretch

Appears'to be mostly acid salt with some aliphatic hydrocarbon. Carbony!

present, probably ester and acid.

of aromaticity.

Possible alcohol present.
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IR ANALYSIS REPORT

Contnmor Battelle Columbus Laboratories

Sample Sits EPA, RTP Samph Acquisities Date 6-25-81
Type of Sourcs Air atomizing/truck )
Test Number E062581 Sampie 1D Kumber DREA-BCL-CD/0-E062581

Sampie Duseription Neat condensate

Responsidie Anslyg  R. L. Barbour . Bate Amalyzed 7-5=-81

Calculstions and Report Roviewsd By  R. J. Jakobsen Report Dete  7-31-81
instrumeme  D1igilab FTS-10 Sampie Call Type Film on KBr plate

Utilized Max/Mia Signsi latansity Valuss

- Observations

Large amount of aliphatic hydrocarbon. Carbonyl present that appears to
be ester and acid. Small amount of olefin and aromaticity.
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SAMPLE: DREA-BCL-CD/Q-E062581
Wavs Number Intensity Assignment Commmns
(em'Y) . -
2924 S Aliphatic CH stretch
1720 M C=0 stretch
1608 W C=C stretch
1512 M C=C stretch
1460 M CH2 bend
1365 M CH3 bend
1288 M C-0 stretch
1246 S C-0 stretch
1126 S C-0 stretch
1066 S C-0 stretch ,
829 M Aromatic substitution
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IR ANALYS!S REPORT

" Comgrsmor DBattelle Columbus Laboratories

Sample Sits  EPA, RTP Ssmple Acquisition Date 6-25-81

Type of Sowres Air atomizing/truck
Test Number E062581 ' Sample ID Number DREA-BCL-DF31/42-E062581

Sampie Duscription  Djlurion filters #31 - 42 combined

Rasponsidis Amstyg  R. L. Barbour . Dtz Amslyzed 7-5-81
Caicuistions and Report Reviewed 8y - R. J. Jakobsen Report Date 7-31-81
intrumesmt  Digilab FTS-10 Sample Call Type Film on KBr plate

Utilizad Max/Mia Signal inteasity Values
- Obsarvetions

Large amounts of aliphatic hydrocarbon. Small amount of carbonyl,

probably ester, acid and lactone. Probable ester present and a small amount
of aromaticity.
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DREA-BCL-DF31/42-£062581

SAMPLE:
Wowe Hq'mbu Itensicy Assignment Commens
(em™')
i .4 2983 M Aliphatic CH stretch
: 2924 s Aliphatic CH stretch
2956 S Aliphatic CH stretch
1730 W C=0 stretch
1610 W C=C stretch
1512 W C=C stretch
1460 M CH2 bend
. 1377 W CH3 bend
f 1365 W CH3 bend
. 1288 W C-0 stretch
1247 M C-0 stretch
' 1186 W C-0 stretch
1128 M C-0 stretch
1070 W C-0 stretch
941 W Aromatic substitution
829 W Aromatic substitution
806 W Aromatic substitution
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R REPORYT

SANPLE: DREA-BCL-DF31/42-E062581 Fraction ]
Wave Number Intensity Assignment Commens
()
2954 S Aliphatic CH stretch
2924 S Aliphatic CH stretch
2854 M Aliphatic CH stretch
1462 M CH2 bend
1377 W CH3 bend

Large amount of aliphatic hydrocarbon with a small amount of aromaticity.
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IR REPORY

' SANPLE: DREA-BCL-QF;1442-EQ§25§1 Fraction 2

Wave Number Intemsity Assigament Commens
.j (emt)
]
| 2956 M Aliphatic CH stretch
2926 S Aliphatic CH stretch
2854 M Aliphatic CH stretch
1735 W C=0 stretch
1460 W CH2 bend
1379 W CH3 bend
1261 M C-0 stretch
1089 M C-0 stretch
1033 M C-0 stretch
858 W Aromatic substitution
806 M Aromatic substitution
758 W - Aromatic substitution
700 W Aromatic substitution

Large amount of aliphatic hydrocarbon with a small amount of what appears to
be ester. Some aromatic structure present.
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AMPLE: ___ DREA-BCL-0F31/42-FORP8R]  Fraction 3

Wave Numbser Intensity Assignment Comment
(emh)
2954 M Aliphatic CH stretch
2926 S Aliphatic CH stretch
2854 M Aliphatic CH stretch
1734 M .C=0 stretch
1462 M CH, bend
1379 W CH3 bend
1271 M C-0 stretch
804 W Aromatic substitution
742 W Aramatic substitution

Large amount of aliphatic hydrocarbon with a carbonyl, probably ester.

small- amount of aromaticity.
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IR REPORT .
sampLe:  DREA-BCL-DF31/42-E062581 Fraction 4

Wove Number Iatensity Assignment Commenn
(em'h)

3064 W Aromatic CH stretch

2956 S Aliphatic CH stretch

2927 S Aliphatic CH stretch

2856 M Aliphatic CH stretch

1730 S C=0 stretch

1600 W C=C stretch

1581 W C=C stretch

1462 M CH2 bend

1379 M CH3 bend

1284 M C-0 stretch

1122 M C-0 stretch

1074 M C-0 stretch
744 W Aromatic substitution
704 W Aromatic substitution

Large amount of aliphatic hydrocarbon with a significant amount of carbonyl;
appears to be mostly ester and acid with lactone. Small amount of aromaticity.
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SAMPLE:___ DREA-BCL-DF31/42-EQ62581 Eraction 8

Wave Number Intersity Assignment Commens
(e
2926 S Aliphatic CH s-retch
2856 M Aliphatic CH stretch
1718 W C=0 stretch
1608 W C=C stretch
1512 W C=C stretch
1460 W CH2 bend
1365 W CH3 bend
1247 W C-0 stretch
923 W Aromatic substitution
829 W Aromatic substitution

Large amount of aliphatic hydrocarbon with carbonyl structures that are
probably ester, acid and lactone. A small amount of aromatic structure present.
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SAMPLE: DREA-BCL-DF31/42-E062581 Fraction 6
Wars Number Intermsity Assignment Commenss
(o))

; 3057 W ~ Aromatic CH stretch
3039 W Aromatic CH stretch
2927 S Aliphatic CH stretch
2868 S Aliphatic CH stretch
1718 M C-0 stretch
1610 W C=C stretch
1512 M C=C stretch
1458 M CH2 bend
1365 M CH3 bend
1294 M C-0 stretch
1246 S C-0 stretch
1186 M C-0 stretch
1128 M C-0 stretch
1066 M C-0 stretch

Large amount of aliphatic hydrocarbon with carbonyl that appears to be a

mixture of ester, acid, aldehyde, and lactone.
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 SAMPLE: _DREA-BCL-DF31/42-E062581 Fraction 7
Wove Number Intensity Assignment Commann
{em™')
2953 S Aliphatic CH stretch
2926 S Aliphatic CH stretch
2856 M Aliphatic CH stretch
1712 M C=0 stretch
1606 M C=C stretch
1512 M C=C stretch
1458 M CH2 bend
1425 M CH2 bend
1365 M CH3 bend
1292 M C-0 stretch
1246 M C-0 stretch
1186 M C-0 stretch
1126 M C-0 stretch
928 M Aromatic substitution

Large amount of aliphatic hydrocarbon with acid salt.

probably acid and ester.

Small amount of aromaticity.
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IR ANALYSIS REPORT

Comtaor Battelle Columbus Laboratories
~ Type of Sewres pipr atomizing/truck
Test Number E062581 Sampile 10 Number DREA-'BCL-PFal/lZ/lc-E062581

Sample Ducriptien Particulate Filters #1 - 12
and 1 pym eyclone catch

Responsibls Amslyr  R. L. Barbour . Date Amslyzed 7-5=81
Galcuistions and Report Roviewed By R. J. Jakobsen Repert Oste  7-31-81
instrumemt Digilab FTS-10 Ssmpie Call Type  Film on KBr plate

Utilized Max/Min Signs! intansity Values
- Obsarvations

Mainly aliphatic hydrocarbon with what appears to be ester with ketone
and possibly a small amount of alcohol. A small amount of aromaticity

present. Very little sample pPresent.
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SAMPLE: DREA-BCL-PFal/12/1c-E062581
Wave Number Imtemsity Assignment Commenss
(")

W] 2956 W Aliphatic CH stretch
1 2922 W Aliphatic CH stretch
" 1735 W C=0 stretch

1652 W C=C stretch

1458 W CH2 bend

1436 W CH2 bend

1373 W (‘.H3 bend

1276 M C-0 stretch

A-127




IR ANALYSIS REPORT

Contaator DBattelle Columbus Labora.tories
Sample Sin  EPA, RTP

Type of Seurss Air atomizing/truck

Test Number E062581

Semple Duszrigtion 3 um o 10 um cyclone catch
Responsible Amsly  R. L. Barbour

Calcuistions and Report Reviewsd By  R. J. Jakobsen
instrumemt Digilab FTS-10

Utilized Max/Min Signal lmtansity Values

- Dbsarvetions

Sample Acquisition Date  6-25-81
Ssmple ID Number DREA-BCL-3c/10c-E062581
Date Amiyzed 7=5=81

Report Dere 7-31-81

Ssmpie Call Type Film on KBr plate

Aliphatic hydrocarbon pPresent. Small amount of carbonyl which appears
to be mostly ester and ketone. Possible alcohol present with a small
amount of aromaticity. Very little sample present.
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IR REPQRYT
SAMPLE:

DREA-BCL-3c/10c-E062581

A-129

Wave Number lrrrensity Assignment Comments
(')
.} 2922 S Aliphatic CH stretch
| 2850 S Aliphatic CH stretch
1737 M C=0 stretch
1652 M C=C stretch
1458 M CH2 bend
1016 M C-0 stretch
719 W Aromatic substitution
605 W Aromatic substitution




APPENDIX A
LOW RESOLUTION MASS SPECTROMETRY RESULTS

LAMS ANALYSIS REPORT

Comtractar  Battelle Columbus Laboratories

Sample Sta EPA;RTP Samole Acguisition Date 5-7-81

Type of Source Vaporizing pot/truck

Test Number  E050781 Samgle 10 Number KEA-BCL-XR/MR-E050781

Sampie Description  XAD-2 and organic module rinse; liquid chromatography fractions #6 & 7.
Amiyst Responsibie  R- M. Thompson Bate Ansiyzed  7-25-81 Time

Calculations and Report Reviewed 8y R- J. Jakobsen Report Dats 7-31-81

Instrument Finnigan 3200

Resolution ~600

Sampie Sze  2u] Bateh Iniet Proba Inier  aMbient -350°C

Observations
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- Major Categories
{ntensity Category | MW Range
100 Carboxylates 200-600
100 Carboxylic acids 120-200
100 Alkanes 200-600
NP B
Sub-Categories, Specific Compounds
Intensity Category m/e Composition
100 Carboxylic acid salts 44 COg
100 Benzoic acid ) 122 C,Hg0,
Cther

LRMS REPORT

SAMPLE: Kea-BCL-XR/MR-EQ50781; 1iquid chromatography fractiors #6 & 7.

A-131




LRMS ANALYSIS REPORT

Contractor Battelle Columbus Laboratories

S:mpls Sts EPA/RTP Ssmple Acguisition Date  May 7, 1981

Type of Soures Vaporizing pot/truck

Test Numsee E050781 A Sample ID Number KEA-BCL-DF13/14-E050781
Sample Deseription Dilution filters #13 & #14;

liquid chromatography fractions #6 & 7
Anaiyst Responsibie R, M, Thompson Datz Anaiyzed August 11, ' Time

, 1981

Caiculations and Report Reviewed 8y R. L. Barbour Report Date August 20, 1981
Instrument  Finnigan 3200
Resolution 600

Sample S22 2 1l Batch Injet Probe lnlet ambient +350°C

Qbsarvations
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LAMS REPORT

SAMPLE;__ KEA-BCL-DF13/14-E050781; liquid chromatography faction #6 and #7

Major Categories

Intensity Category MW Range
100 Aliphatic hydrocarbons 250-400
100 Carboxylic acids 250-400
Sub-Categories, Specific Compounds
Intensicy Catsgory mie Composition
10 Palmitic (or other C;¢) acid 256 C16H3202
10 Stearic (or other Cjg) acid 284 | C1gH340,
100 Substituted cyclohexene 54
67
82
Other
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LRMS ANALYSIS REPORT

Coatractor  Battelle Columbus Laboratories

Sample Sits  EPA/RTP Sample Acguisition Qats  May 20, 1981
Type of Source Vaporizing pot/truck
Test Number  £Q5208] _ ' Sample |0 Number KEA-BCL-XR/MR-E052081

Sample Description XAD-2 and organic module rinse; liquid
chromatography factions #6 and #7

Analyst Responsibie R, M, Thompson Date Analyzed 8-11-81 Time

CGaleulations and Report Reviewsd 8 R. L. Barbour Report Date  August 20, 1981
instrumemt Finnigan 3200

Resolutien 600

Simpie Sze 2 Ml Bateh lnlet Probs Inlet  ambient - 350°C

Obsxvations
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LAMS REPQRT

SAMPLE: KEA-BCL-XR/MR-E052081; liquid chromatography fractions #6 and #7

Major Categories

Intensity Category MW Range
100 Carboxylic acids 120-200
Sub-Categories, Specific Campounds
Intensicy Category m/e Composition
100 Benzoic acid 122 C?HGO‘
Other
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LRMS ANALYSIS REPORT

Contractor Battelle Columbus Laboratories

Sampie Sit2 EPA/RTP Sample Acguisition Cate  May 20, 1981
Type of Sours  Vaporizing pot/automotive

Test Number EQ52081 _ Sampie |D Number KEA-BCL-BA-E052081

Sampls Description Bottom ash; liquid chromatography
fraction #1

Analyst Pesponsibie R. M. Thompson Date Analyzed 8-11-81 Tims
Calculstions and Report Reviewsd BY R.. L. Barbour Repart Dats August 20, 1981

Instrumemt  Finpigan 3200

Resolution 600

Sampie S22 2 ul Batch [niet Probe Inlet ambient - 350°C

Obssrvations
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SEMS ANRLYSIS OF SRSS SAMPLESD
IMPIMGER + CONDENSATE E0S078L-HI/CD 0C#3I22/43347 BHL CORR
LINE USEDL UNCORRECTED CORRECT

. FOR SHEMPLE SLANK SAMP
ELEMENT  ESTIMATE YALUE WALUE 3
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HAranium 228 <41. Q0E-4
Thorium 232 <i.00E~-L
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Thallium 208 <4.00E-1

. OOE-L
. O0E-4
. DOE=-L
. QCE+J
L ODE+D

. E5E-1
. 85E-1
. 22E-4
. SYE~-1
. 43E-1

'O
N

Fal s as PraAs

P 00 gy

OGO o
M

gl SO ol S
c
O
n
|
'..
I

O AN A

<

3

L

4

<= QS =4 2
Mercury 202 <S.0CE-L L. DIE-D )E-i . e, OSE+D
Goid 197 {4, 00E-L (3 T QOE =1 04l 22E-1
Flatinum 135 2. 0CE-L N 2. D0E-L o 2. 438~
ridium 497 {2. OUE~-L rC 2. 00E-1 o <2.43E~-1
Osmium 150 3. 00E-2 NC S 00E-4 o s, 0SE-1
Ehenium 1LE7 2. 00E~L N 2. L0E-L i 42, 4ZE-1
Tunasten 184 2. 00E-L S DDE-D 2. E-d i 2. &3E-1
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O AN AN

e e e e e e T Rl S SN Y VR XY Sy AP N

Tantailum 3L 5. OOE-1, <3, DO=E-U LG0E~-L 2 <i.22E+0
Mafnium ivs 2. O0E~-1 MNZ 2. JJE-1 g L4 Z2E+]
Lutecium A7S 4. 00E-1L riC 1. G0E-4 2l 22E-4
Yedertiom T4 (2. QOE-1 MC 2. DoE=-i 3 <2, 43E-1
Thulium 159 <4, QQE~-4 S L4, O0E-L o <L, 22E-4
Erbium iss 3. 00E~-1 N {Z.0O0E-1L O <&.43E-1
Hoilmium 125 <4, QOE-1 N <4, DdE-L 0 <4, 22E-1
Dysprosium 164 . <2.00E-1 NC <2, 00E-1 O 2. 43E-1
Terbiym 139 {7.00E=-2 NT {7 0E=-2 2 42 S2E-2
Gadolinium 152 - <2, 00E-1 NI L2, 00E-1 o <2 &43E-1
Eurarium 1393 <41.00E-1 M {41.0JE-L 0 g4 22E-4
Samar iym i52 2. QDE-1 MC 2. 0oE=-2 O 2. 43FE-1
HNeodumiym 144 <?.00E-L NC 47, 0E-1 0 <«3.8S2E-1
Praseodumivm 144 <7.00E-2 NC LV O0E-2 0 48 S2E~-Z
Cerium 140 <7.008-2 {3.008=L <7 QIE-z 42, 52E-2
Lanthamum. i3 <7.00E-2 M {7, E-Z <48 S2E-Z
Barium 137 S. QOE-4 L& DQE-L S.E-L v 2.71E-2
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Sitver 107 S. Q0E-4 49, D0E-1 SE-L 1.0 &, DRE-1
Palladium 1085 <2.DOE-4 N 2 0IE-L L0 <2 43E-1
Bhodium C 403 <7. NE-2 NC <P.00Z-2 4.0 <2 S2E-2
Futhenium 104 L QUE-L HiZ CLOOIE-L L0 41, 22E-
Molandenum b S. 00E- £ O L) S.0E-T 4.0 3. TRE(]
Miobiuym ) <5. 00E~1 C3LL0E-L {5 .00E-1 4.0 S, O0SE-1
Zircanigm 30 {i.00E-4 {8, 0GDE-1 <1 O0S-4 3.0 <3 ESE-d
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Selenium =l 2. 00E-1 VOOOE-D <2 00E-i 2.0 v, SFE-4
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LRMS ANALYSIS REPORT

Contactor  Battelle Columbus Laboratories

Sample Sits EPA; RTY Sample Acguisition Date  May 20, 1981
Type of Soures VApPoOrizing pot/automotive

Test Number E052081 . Sample (D Number KEA-BCL~BA~E052081
Sampie Description Bottom ash; liquid chromatography

fraction #2 and #3
Anmalyst Responsibie R. M. Thompson Dats Anaiyzed 8-11-81 Time

Calculations and Reporf Reviewed By R.. L. Barbour Repart Date A;xgust 20, 1981
Instrument Finnigan 3200

Resslutisn V600

Sample Sza 2 11 Batch (niet Prabe Iniet ambient -+ 350°C

Olbssrvazions
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LEMS REPORT

SAMPLE:  KEA-BCL-BA-E052081; liquid chromatography fractions #2 and #3

. Major Categories

{ntensity

Category

MW Range

100

Aromatic hydrocarbons

250-350

Sub-Categories, Specific Compounds

Intensity Category mfe Camposition
100 Alkyl-PAH 252
266
276
290

Cther
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LRMS ANALYSIS REPORT

Contractor Battelle Columbus Laboratories
Sampie Site EPA; RTP Sample Acguisition Date May 20, 1981

Type of Source  Vaporizing pot/automotive
Test Number E052081 _ Samgle 10 Number KEA-BCL-BA-E052081

Sampls Deseription Bottom ash; liquid chromatography
fractions #4 and #5

lyst R ibi { 8-11-81
Analyst Respansibie R. M. Thompson Bate Analyzed Time

Caleulations and Report Reviewed By R. L. Barbour Report Dats  pugust 20, 1981
Instrument Finnigan 3200

Resolution 600

Sample Sz 2 ul Bateh lniet Probe Inlet ambient + 350°C

Obsarvetions
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LRMS AEPORT

SAMPLE: KEA-BCL-BA-E052081; liquid chromatography fractions #4 and #5

Major Categories

Intensity Category MW Range
100 Aromatic hydrocarbons 120-240.
Sub-Categories, Specific Compounds
Intensity Catsgory m/e Composition
10 Naphthalene 128 C1qHg
100 PAH-3 Ring 180
10 Alkyl-PAH~3 Ring 208
10 PAH 196
1 Alkyl-PAH 224
Other
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LRMS ANALYSIS REPORT

Coatnacor Battelle Columbus Laboratories
Sampis St EPA; RTP Sample Acsuisition Date May 20, 1981
Type of Souree  Vaporizing pot/automotive
Test Number E052081 ‘ Sample 1D Number KEA-BCL-BA-E052081
Sampls Description Bottom ash; liquid chromatography

fractions #6 and #7

Analyst Responsible R. M. Thompson Date Analyzed 8-11-81 Time

Galculations and Repart Reviewed 8y * R. L. Barbour . Report Qate August 20, 1981

Instrument Finnigan 3200
Resoiution 600

Sample Sze 2 ul Batch Iniet Probs Inlet ambient + 350°C

Obsarvations
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LHAMS REPORT

SAMPLE: KEA-BCL-BA~E052081; liquid chromatography fractions #6 and 7

Major Categories

Intensity Category MW Range
100 Alkanes 200-400
100 Carboxylic acids 120-200
Sub-Categories, Specific Compounds
Intensicy Category m/e Composition
100 Benzoic acid 122 | CsHg0-
100 Palmitic acid 256 | C14H37209
10 Stearic acid 284 C18H3502
Other
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LRMS ANALYSIS REPORT

Cantractor Battelle Columbus Laboratories

Sample Sta EPA/RTP Sample Acquisition Data  June 18, 1981
Type of Source Air atomizing/automotive
Test Number E061881 Sample 10 Number DREA-BCL-DF18/29-E061881

Sampls Deseription Dilution filters #18 through 29; liquid
chromatography fractions #6 and 7
Analyst Responsidis R. M. Thompson Date Analyzed  8-11-81 Time

Gaiculations and Report Reviewed By R. L. Barbour Rezert Date  August 20, 1981
Instrument Finnigan 3200

Rasolution 600

Sampis Sze 2 ul Batch Injet Probe inlet ambient -+ 350°C

Qbsarvations
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"LHMS REPORT

SAMPLE: DREA~BCL-DF18/29-E061881; liquid chromatography fraections #6 and 7

-Major Categories

Intensity Category MW Range
100 Carboxylic acids 250-450
100 Aromatic hydrocarbon 250-400
Sub-Categories, Specific Compounds
Intensity Category mf/e Composition
100 Alkylbenzenes 135 | CqHq,0
100 Acids 223 -
267 -
311 -—
Other
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LRMS ANALYSIS REPORT

Conmtractor Battelle Columbus Laboratories

Sample Stz EPA/RTP Sample Acguisition Date June 25, 1981
Type of Source Air atomizing/truck
Test Number E062581 _ Sample ID Number DREA-BCL-XR/MR-E062581

Sampie Bescription XAD-2 and organic module rinse; liquid
chromatography fractions #6 and #7

Analyst Resgonsibis R. M. Thompson Date Analyzed 8-11-81 Time

Gilealations and Report Reviewsd By R. L. Barbour Repart Dats August 20, 1981
Intrument  Filonigan 3200 . ’

Resolution  v600

Samole Sz¢ 2 Ml Bateh Iniet Probe Inlet ambient - 350°C

Qhservatians
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LEMS REPORT

SAMPLE: DREA-BCL-XR/MR-E062581; 1iquid chromatography fractions #6 and #7

Major Categories

Intensity

Category

MW Range

No volatile components observed

Sub-Categories, Specific Compounds

Intensity

Category

m/e

Composition

Other
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LRMS ANALYSIS REPORT

Contractar Battelle Columbus Laboratories

Sampie St EPA/RTP Sample Acguisition Dats June 25, 1981

Type of Soures  Air atomizing/truck

Test Number  E062581 _ Ssmpie 1D Number DREA-BCL-DF31/42-E062581
Sample Deseription Dilution filters #31 through #42; liquid

chromatography fractions #6 and #7
Analyst Responsible R. M. Thompson Dats Anaiyzed 8/11/81 Time

Calculations and Report Reviewsd 8y R. L. Barbour Report Date  August 20, 1981

Instrumemt Finnigan 3200

Rasoluden 600

Sampie Size 2 ul Batch [nfet Probe inlet ambient -+ 350°C

Qbservations
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_LEMS REPORT

SAmPLE: _ DREA-BCL-DF31/42-E062581; liquid chromatography fractions #6 and #7

Major Categories

Intensity

Category MW Range
100 Carboxylic acids 250=400.
100 Aromatic hydrocarbons 250=400
Sub-Categories, Specific Compounds
Intensicy Category m/fe Composition
100 Alkylbenzenes 135 CqH110
100 Acids 223 -_—
267 -
311 -—
Other
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APPENDIX A
ORGANIC EXTRACT SUMMARIES

ORGANIC EXTRACT SUMMARY REPORT

Contnaae Battelle Columbus Laboratories

Sampis Sits EPA;RTP Sample Acquisition Date 5-7-8]
Type of Source vaporizing pot/truck
Test Number  £050781 Sempie 10 Number KEA-BCL-XR/MR-E050781

Sempie Dascrigion  XAD-2 and organic module rinse

Original Sample Volume or Mass 1344

Ansilyst Rasponsibie R. L. Barbour Oate Anaiyzed 7-24—81 Time

Calcslations and Report Aeviewsd By R, J. Jakobsen Report Dats  7.37_8]
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ORGANIC EXTRACT SUMMARY REPORT

Comtnaor Battelle Columbus Laboratories

Sampie Sits EPA;RTP Sampie Acquisition Date 5-7-8]

Type of Soures vaporizing pot/truck

Tet Number  £a507g] Sampie ID Number  ¢FA_BCL-DF13/14-£05078]
Sample Dessrigtion  Diytion filters #13 and 14.

Original Sample Voiume or Mass 23.729

Ansiyst Reponsibie R, L. Barbour Oate Anslyzed  7-24-8] Time

Calculations and Report Reviewsd By R. J. Jakobsen Report Date 7-31-81
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ORGANIC EXTRACT SUMMARY REPCRT

Comamor Battelle Columbus Laboratories

Sampie Sita EPA;RTP Sampie Acquisition Date 5-20-8]
Type of Sourcs Vaporizing pot/automotive
Test Number £052081 Sampie ID Number KEA-BCL-XR/MR-E052081

Sampis Deseription  XAD-2 and organic module rinse.

Criginsl Sampie Voiume or Mass 135¢g
Amiyst Responsible R. L. Barbour Date Anaiyzd  7-24-8] Time

Calculations and Report Reviewsd 8y R. J. Jakobsen Report Date 7-37-81
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ORGANIC EXTRACT SUMMARY REPORT

Comniztor Battelle Columbus Laboratories

Sample Sin EPA;RTP Sample Acquisition Dats 5-20-81
Typs of Sourca Vaporizina pot/automotive
Test Numbsr £052081 Semople 1D Number KEA-BCL-DF16/17-E052081

Sampie Description  Dilytion filters #16 and 17,

Original Sampie Volume or Mass - 21.312g
Anslyst Responsibie R. L. Barbour Oats Anaivaad  7-24-8] Tims
Calauistions and Report Reviewsd 8y R. J. Jakobsen Repart Oate 7-31-81
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ORGANIC EXTRACT SUMMARY REPORT

Conmectar Battelle Columbus Laboratories

Sampie Sim EPA;RTP Sampie Acquisition Date 5-20-81

Type of Sourca Vaporizing pot/automotive

Test Number E052081 Sampis 10 Number KEA-BCL-BA-E052081
Sample Deseription Bottom ash.

Qrigina! Sample Vaiume or Mass 2979

Anmlyst Responsibie R. L. Barbour Date Anaiyzed 7-24-81 Time
Calcuistions and Report Reviewsd By  R. J. Jakobsen Report Date  7-31-81
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ORGANIC EXTRACT SUMMARY REPORT

Comnmor Battelle Columbus Laboratories

Ssmpie Site  EPA;RTP Sampie Acquisition Date 6~18-8]
Type of Sourcs Air atomizing/automotive
Test Number  £067881 Sampie |0 Number DREA-BCL-DF18/29-E061881

Sampie Deseriptien  Dilution filters #18 through 29.

Original Sampie Volume or Mass 116.8g
Analyst Responsible R. L. Barbour Date Ansiyred  7-24-81 Time
Calculations and Report Aeviewsd 8y R. J. Jakobsen Report Dats  7-31-8]
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ORGANIC EXTRACT SUMMARY REPORT

Comnmar Battelle Columbus Laboratories

Ssmple Sits  EpA.RTP Simple Acquisition Das  _25.8]
Type of Source Air atomizing/truck
Test Number 062581 Sempie |0 Number DREA-BCL-XR/MR-E062581

Sampls Deseription  XAD-2 and organic module rinse.
Otiginal Sempie Volume or Mass 140g
Amiyst Responsibie R. L. Barbour Date Anaiyzed 7-24-81 Time

Calculations and Report Reviewsd 8y~ R. J. Jakobsen ReportDate  7-31-81
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ORGANIC EXTRACT SUMMARY REPORT

Commamor  Battelle Columbus Laboratories

Ssmpie Sim  EPA;RTP Sampie Acquisition Date  5_o5_g9

Type of Sourcs Air atomizing/automotive

Test Number EQ062581 Sampie 1D Numbsr DREA-BCL-DF31/42-£062581
Sampis Descripion Dilution filters #31 through 42.

Original Sample Valume or Mass 148.69

Ansiyst Rmsponsibie R, |, Barbour o Amiynd 754 g3 Time

Calculstions and Report Reviewsd 8y R, J. Jakobsen Report o 7_37_g1
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APPENDIX B
INDUCTIVELY COUPLED ARGON PLASMA RESULTS

Metals by ICAP for Particulate
Filters (Results Reported in ug/m3).

bt e TR

Vaporizing Burner Air Atomizing Burner
Truck Automotive Automotive Truck
E050781 £052081 E061881 E062581
Al ND 4.25 100 50
B 9.44 11.69 92 22
Ba 9.44 13.02 280 280
Be ND ND ND , ND
Ca 3.73 8.50 1,730 2,870
Cd ND 0.56 37 41
Co ND ND ND ND
Cr 0.27 0.45 120 34
Cu 2.49 5.05 830 630
Fe 3.48 6.91 3,120 2,130
Mg 2.14 3.19 1,680 2,720
Mn ND 2.18 - 290 79
Mo ND ND 230 75
Ni ND ND 29 19
P 47.22 98.34 11,000 18,200
Pb : 62.13 792.03 50,200 15,300
Se ND ND ND ND
Sn ND 6.64 160 100
Sr ND 0.06 5.7 6.2
Ti ND ND 3.0 3.1

<<

p—)
22 =
(= R R w)
= 2 Z
o N o N w)
22Z =2
o0 o
=2 2
OO o

n 131.72 82.39 23,100 31,100

ND = Not detected
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Metals by ICAP for Dilution Filters.
(Results Reported in ug/m3).

Vaporizing Burner Air Atomizing Burner
Truck Automotive Automotive Truck
E050781 £052081 £E061881 £062581
Al 22.18 9.76 210 200
B 14.46 4.77 130 140
Ba 52.07 16.15 250 590
Be ND ND ND ND
Ca 72.32 17.50 7,520 13,500
cd 0.10 0.11 19 19
Co 0.67 0.32 4.8 3.2
Cr 0.28 0.17 65 27
Cu 3.47 1.48 390 350
Fe 14.46 10.09 2,000 1,500
Mg 23.14 4.37 2,380 4,920
Mn 0.57 0.54 ' 140 45
Mo ND 0.10 ) 130 43
Ni 1.35 ND 12 11
P 158.13 44.4] 8,950 17,400
Pb 37.60 143.33 19,000 8,150
Se ND ND ND ND
Sn ND 1.01 78 51
Sr 0.52 0.16 24 31
Ti 0.78 0.34 4.5 5.0
T ND ND ND ND
v ND ND ND 0.58
Y ND ND ND 0.19
In 103.17 23.21 10,100 15,300
%

ND = Not detected
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Metals by ICAP for Pot Residue
(Results Reported in ug/g).

A ——— ettt e e e P — -
= e e e e st et e

Vaporizing Burner Air Atomizing Burner
Truck Automotive
E050781 E052081
Al 500 600
B 1,380 570
Ba 260 1,800
Be ND ND
Ca 69,100 29,500
Cd 85 73
Co ND ND
Cr 170 200
Cu 1,350 1,250
Fe 7,950 8,160
Mg 25,900 . 9,600
Mn 210 520
Mo 110 480
Ni ND ND
P 74,300 30,600
Pb ' 21,600 : 96,300
Se ND ND
Sn 190 180
Sr 66 ' 42
Ti ND ' ND
T1 ND ND
v ND ND
Y ND ND
Zn 66,100 37,400

ND = Not detected

B-3



Metals by ICAP for 1st Impingers
and Congensates (Results Reported
in ug/md)

Vaporizing Burner Air Atomizing Burner
Truck Automotive Automotive Truck
E050781 E052081 E061881 E062581
Al 3.42 6.31 42 6.5
] 503.26 304.32 530 1,010
Ba ND ND 2.5 ND
Be ND ND ND ND
Ca 25.47 7.31 150 21
Cd ND ND ) 0.91 ND
Co 6.21 26.91 18 6.2
Cr 478.41 2,059.80 1,400 490
Cu 2.08 2.86 ND ND
Fe 1,739.67 7,441.86 3,950 1,950
Mg 1.74 ND 91 2.0
Mn 45,05 190.70 110 52
Mo 33.86 136.21 170 47
Ni 341.72 1,574.75 1,050 390
P 17.40 19.27 75 13
Pb ND ND 32 5.5
Se ND ND ND ND
Sn ND 173.42 ND ND
Sr 0.15 ND 1.6 0.28
Ti ND 0.96 ND ND
T ND ND ND ND
v 1.24 5.98 3.0 1.0
Y ND ND ND ND
Zn 7.46 11.96 71 14

ND = Not detected
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Metals by ICAP for 2nd and 3rd
Impingers (Results Reported in

ug/m3).
vaporizing Burner Air Atomizing Burner
Truck Automotive Automotive Truck
E0S0781 E052081 E061881 E062581
Al ND ND 9.7 1.9
B8 ND ND 78 8.9
Ba ND ND ND ND
Be ND ND ND ND
Ca 5.90 3.22 30 8.9
Cd ND ND ND ND
Co 0.50 ND 7.1 ND
Cr 8.08 13.29 210 ND
Cu 0.47 ND ND ND
Fe 30.75 50.17 710 32
Mg 0.96 ND 16 ' ND
Mn 0.78 1.23 20 0.69
Mo 0.47 1.13 27 0.45
Ni 5.59 10.63 160 4.5
P ND ND 16 ND
Pb ND ND 14 ND
Se ND ND ND ND
Sn ND ND ND ND
Sr ND ND 0.21 ND
Ti ND ND ND ND
T ND ND ND ND
) ND ND 0.45 ND
Y ND ND ND : ND
In 2.21 1.43 13 4.1

ND = Not detected
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Metals by ICAP for Fuel 0ils
(Results Reported in ug/g).

Automotive Truck
Al 23.0 6.2
B 18.0 23
Ba 29.0 48
Be ND ND
Ca 1040 860
Cd 2 1.1
Co ND ND
Cr 1 2.7
Cu 41 19
Fe 270 92
Mg 330 320
Mn 17 2.6
Mo 17 1.4
Ni ND MND
P 2000 1020
Pb 3320 290
Se ND ND
Sn 3.5 ND
Sr ND 1.7
Ti 0.3 ND
T ND ND
v ND ND
Y ND ND
Zn 1130 940

ND = Not detected
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VALUES USED IN MASS BALANCE FIGURES FOR
AIR ATOMIZING BURNER-AUTOMOTIVE (E061881)
(Results reported in ug of each element/
g of fuel burned) :

SASS Dilution
Element Fuel 011 Train Filter
Al 23 4 6
B 18 12 3
Ba 29 8 7
Ca 1,040 73 202
cd 2 1 0.5
Co ND 0.4
Cr o 30 2
Cu 4 15 1
Fe 270 140 54
Mg 330 43 64
Mn 17 8
Mo : 17 8 3
N{ ND 21 0.3
P 2,000 217 241
Pb 3,320 883 512
Se ND ND ND
Sn 3.5 3
Sr ND 0.3 0.6
Ti 0.3 0.5 0.1
v ND 0.1 ND
Y ND ND D
In 1,130 406 272

ND = Not detected
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VALUES USED IN MASS BALANCE FIGURES FOR
AIR ATOMIZING BURNER-TRUCK (E0625871)
(Results reported in ug of each element/
g of fuel burned)

SASS Dilution
Element Fuel 011 Train Filter
Al 6 1 _
B 23 19 2
Ba 48 5
Ca 860 52 186
Cd 1 1 0.3
Co ND 0.1 0.04
Cr 3 1 0.4
Cu 19 11 5
Fe : g2 73 21
Mg 320 49 68
Mn 3 2 0.6
Mo 1 ' .
Ni ND 7 0.2
P 1,020 324 240
- Pb 290 272 : 112
Se ND ND ND
Sn ND 2 0.7
Sr 2 2 0.4
Ti ND 0.1 0.1
ND 0.02 0.01
Y ND ND 0.003
in 940 554 211

ND = Not detected
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VALUES USED IN MASS BALANCE FIGURES FOR
VAPORIZING BURNER-TRUCK (E050781)
(Results reported in ug of each element/
g of fuel burned)

Fuel Pot SASS Dilution
Element 011 Residue Train Filter
Al 6 7 0.1 0.6
B .23 18 13 0.4
Ba 48 3 0.2 1
Ca 860 9 1 2
Cd 1 1 ND 0.003
Co ND ND 0.2 0.02
Cr 3 2 12 0.01
Cu 19 18 0.1 0.1
Fe 92 105 44 0.4
Mg 320 341 0.1 0.6
Mn 3 3 1 0.1
Mo 1 1 ND
Ni ND 1 9 0.003
P 1,020 979 2 4
Pb : 290 285 2 1
Se ND ND 0.4 ND
Sn ND 3 0.1 ND
Sr 2 1 0.004 0.01
Ti ND ND ND 0.02
ND ND ND ND
ND ND ND ND
In 940 871 3 3

ND = Not detected
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VALUES USED IN MASS BALANCE FIGURES FOR
VAPORIZING BURNER-AUTOMOTIVE (E052081)
(Results reported in ug of each element/
g of fuel burned)

Fuel Pot SASS Dilution
Element 0i1 Residue Train Filter

Al 23 17 0.3 0.4
B 18 16 8 0.2
Ba 29 50 0.3 0.7
Ca 1,040 826 0.3 0.8
Cd 2 2 0.01 0.01
Co WD ND 0.7 0.02
Cr N 6 50 0.01
Cu 41 35 0.2 0.1
Fe ' 270 229 180 0.5
Mg 330 269 0.4 0.2
Mn 17 ' 15 5 0.02
Mo 17 13 3 0.01
Ni. ND ND 0.3 ND
P 2,000 857 2 2.9
Pb 3,320 2,697 19 7
Se ND ND ND ND
Sn 3.5 5 4 0.1
Sr ND 1 0.001 0.01
Ti 0.3 ND 0.02 0.02

ND ND ND ND

ND ND ND ND
In 1,130 1,048 2 1.0

ND = Not detected



APPENDIX B
SPARK SOURCE MASS SPECTROMETRY RESULTS

LINE USEL UNCORRECTET CORRECTED
= = 2L RN SAMPLE
ELEMENT ESTIMATE VRLUE WRLIUE WRLIUE

A
(1))
[w]

USRAMAML

Uraniom 233 £9. Q0E=-1 <E.O00E-L 5. 00E-4 1.0 <S.04E-3
Thorium 232 5. D0E-L <&.ODE-L <5 QOE-1 2.0 <4, OOE-2
Bizmuthn 209 45 IE-1 L8.E-1 {5 .00E-1 4.0 <5 J4E-3
Lead 203 A, D0E+D <L QB+ LOJE+D L G i Q0E=-2
Thatlium 209 47, E-1 L2.00E+0 ST DJE-L 2.0 <Ll 4OE-2
Mercurs 202 L2 QOE+G L2 00E-D <2 00E+D 10, <2, a0E-i
Goid 137 <5, IDE-L Wiz <S.00Z-L 40 £F. 01E-3
Platinum 139 <4 QoE+d MC SLLO0Q0E+D 1.0 <400
dridium 133 <L OB+ W <L D0=Z+] 1.0

Osmium 150 w2, QOE+] Iz SO w1 = T S I

Rhernium 137 LA DOEeD M L. 00«7 40

Tunastan Co1sd a4, QDESG {2 00E+D <A DOE+D 1.0

Tantalum isd 47, DOEwD LS D0ESD AT O0E+T AL

Hatnium irvs 4. QOE+ NC LAQ0E+D LT <4
Lutecium 7S 45, DIE-L iz <5, 00E-L A0 4T 04E-T
Yetarbium i74 <X, QOE+D M SLOQOE+D 1O <4 QOE-Z
Thulium 163 {5, Q0E-1 Mz C9.00E-L L0 <5 01E-3
Erbium 158 AL QDE+D M CLLODE-D A0 SAL QOE-2
Hoimium 169 <3, WE-1 NC £5.00E-4 1.0 <5 0O1E-3
Dyserosiym is4d <1, QQE+Q MC RL.OOE~-D 1.0 <di, QOE=-2
Tarbium 159 <3008~ MW <3.00E-4 L0 43 00E-3
Gadolinium 158 <3 OQE<+d M SLOO0E-D 4.0 <4 O0E-R
Europium 1353 L7 D0E-L o L L7 O0E-L 1.0 FLOAE-T
Samar ium is52 1. QOE+d [ SLOOOE+D 4.0 <1 QOE-Z
Meodymium 144 <3. DE+D NC 3.0+ 4D <3 O0E-2
Prasesodumium 141 <3. J0E-% MC L3 00E-L 4.0 43 0O0E-3
Cerium 149 {3. 00E-1 <3 00E-4 43 00E-1 DS <4 SDE-3
Lant hanum 132 <3. 00E-L NC <3OJE-L L0 3 00E-3
Barium i3 3. O0E+L <5, DE-L T.O00E+L 4.0 5. 041E-1
Casium 133 <3. 00E-1 {3.00E-1 3. 00E-1 2.4 <4 SOE-4
Iodine 127 £3.0DE-L L.00E+D <3 00E-L 1.5 <4 SOE-3
Tellurium 123 L1, QOE+J <L ODE+D <A DOE+D 1.0 <i. OOE-2
Antimony 124 <5, E~1 <5.00E-4 <SS 00E-1 0.5 <3 Q0E-3
Tin iis 3. DOE+(Q <4, GOE+Q ZO00E-G 40D 3. 00E-2
Indium 145 43, DE-1 L3MIE-L ST 00E-L 0. <L, SoE-3
Cadmium 114 <1, ODE+Q {1 00E«D <L O0E+Q 3.0 <3 00E-2
Silver 107 <5. QE~-L LT.00E-1 CS.00E-1 3.3 £ SOE-3
Palladium 105 <41. OCE+O N 1. 0GOE+Q 1.0 <i. O0E=-2
Rhodium 103 <3, 00E-L NIC C3.O00E-1 4.0 43 00E-3
Ruthenium 101 7. QOE-L NC ST.ODE-L 1.0 <7 01E-3
Moiwhdanuym 33 <4 DDE+D <L OE-D <4 DDE+D 0.5 4SS, 04E-3
Miobium 53 <3, 00E-1 w3.00E-1 {3 00E-1 4.0 <3 O0E-3
Zirconium 30 <9, 00E-1 <5 E-L <S5 00E-1 1.0 <5 OJ1E-3
YEEr ium 53 <2.00E-1 NC L2 IE-L 4.0 <2 00E-3
Strontium =1 2. E-1 L2.00=~-1 2.00E-1 3.2 4 O0E-4
Rubidium £5 <3, Q0E-1L <3.00E-1i <3 O00E-i 0.2 <8, JiE-4
EBromine ) 3. E-L A2.00E-1 3. 00E-L 2.5 4{T7.S41E-3
Seleanium =0 <95, D0E-L1 TOO0ESD S ODE-4 0.7 <3 S0E-3
Freenic TS 2. 00E-L 20021 {2 00E-YL 0.5 <4 O0E-3
Sermanium T <5 Q0E-L “E 00E-1 IS O0E-i 4.0 <5 JiE-3
Gailium i L3, 00E~-1 <4 0JE-Y S5 D0E-L DS £ SOE-3
Zinec s i, O0E+i S LDE-dL A 00E-i 4 3 i, QdE-1
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SIS
ACID

Mansanesa
Chromium
Yanadium
Titanium
Scandium
Cailcium
Potaszium
Chiorine
Sulp hur

Phosehorus

Silicon
Hluminum
Magnesium
Sodium
Fluorine
Boron
Berwllium
Lithium

[
(]

Ti

o0

1:

(1]

17}

LINE USED
For

ESTIMATE

Lq Wl g
aNaed

o
0]

Y
< GO N

I e
¢

=
a9

-
33
- ]
3472
— s
=S
27z
I R
el
o, oy -,
eI ]
]
i
-1
4

Ny Oy

UHACORRECTED

SAMPLE
YRLUE

3.
-

A
i Rl N VU W ST P

A

L DOESD
. OQE-4
L OE+L
L OGE«D
L ODE-L
LODE-L
L JESD
. OoE-1
LDZE+Z
. SE+Z
L DGE+2
CGE+L

BLFHMK
WRLJE
CIE+T L DiLEeD
L0E-1
CGgE=-L
L DDE-D
. SOE-4
S0z-1
L SOE~1

IE-1

0 (of b=

PN

RPN
Z B

G

o,

iJJE+0
3. GOE-i

=0

'-‘.

2

Mz

T, DOE+D <4, 0dz-1
2. 30E+2 S ODE+d
1. D0E+Z L. 0E-d
5. 00E+1 LS, QOE-d
2. 00E+2 2. IS
i ODE+S 1E. QOE-1,
1. O0E«L 1. S0E-1
N <3 00E~Z
5. D0E-L <1, SNE-2

AR NOT DETECTED. DUE Ti IMSTRUMENT MALFUMCTION,

Rbl=1. JIE=-01
Thi=1, DOE+D0

Th=1. QOE+IC
Rl | D0E+00

Hit=g

M3=

FELl GOEwT

DoE+J1
DIJE -+

B-12

|~.
=3

KA
A DRV U (W (XY B IR TR |

T |..h o upy -0
o .

D=RECTED

SAMPLE

WRUUIE ®3C

X
]

L I0E <+
L DIE D
OOE~-L
R0l

INE

(g w)

U RIS RS N Ny

nai=tes

L QgE-4

W

[y

L IESD
LOQE-L 4 a
CSROZE-L .S
C.S0E-2 04
2. TOE+L 2

L QOE-d
L ONE+D

L OOE.Z

L IE+2

Copd O 00D O s

<

o

=

-

X

L DOE-d 1
SEE-2 0.3
s ]
2SE+0 0.3
] o=
S.00E-1 0.3

TOTALS :

ME=1 QQE-+J0

b Z R ged U0 Q B 0y B - 00 g

IWSRAM/ ML

2. S0E-2
2. 90E-2
5. 01E-4
L. 47E~-4
<. 55E-3
L.S0DE-3
L. S0E-Z
LA ODE=2
L2 D0E-3
d, ITE-4

L 30E-1

. TiE-1

L DLE-

CNE-2

CQiE-1

.BTE+D

LUiE-2
ITE-1

CE-2

- —

CBEE-2

"]
o
(o
m

|
(1Y)

7. SdE+]
45, ZNE~-1



SEMS ANRLYSIS OF SASS SSMPLES
SCID BLANKER '

LINE USEL UNCORRECTED CORRECT
FOR SRMPLE BLANK SAMPLE
l.'. i

ELEMENT . (ESTIMATE VALUE VaLUE

r
..—
m
K1)
)
)

JaRSoML

Lkan;un 238 15. 00E-L LB, 0JZ-4 <. Q0=-1 4.0 Z.01E-3

Thorium 232 <5. OQQ0E-4 “S.00E=-L <S.00E-1 2.0 L. OOE=2

Lismutn 208 £%5. O0E-L CB.J0E=-L  <S. O0E~1 1.3 43 0iCe3

e ad 208 . &, UOE+ LA, QOE-D L0080 1.3 i J0E=2

~Thallium 208 <7.Q00E-1 “2.00E+0 <7 QOZ-i 2.0 <4, 40E-2

Mercury 202 <2. O0E+Q na. QOE-D L2 C0E-d 4 a2, QUE-1

’Eﬁld' 147 <%9. 00E-L M 15, OLE-2 i Z.04E-3
atinum 19S5 L. DOE+C N S R T T i

Jdridium 1373 <4. 00+ i {1 Qo= i

Csmiym 180 £2. QUE -+l NC 2. D00 i

. DGE-.-D

Rhenium 137 <4, 00+ M Y

Tunaztan 184 <4 QOE+D L2 J0Eed <4

Jantalum i34 7. QOE+D €3.00E=Q 7. Q0S-=0

Hafnium 7’8 {41, QCE+ MNC <AL QOB
o

- .
BRI S

(90

Lutecium 7% . <5. 00E-2 N LS. 0E-L
Yttarbium 174 {4i.00E~C NC <L, QoE-D

CJThulium 188 <%S.00E-4 T {%. O0E-1 X
Erbium i85 - X, QOE+Q NC <AL GQE-D ]
Hoimium i £<35. G0E-L e 43, Q==L 2
Jyszerosium 184 <&. Q0E+D N R A i ] ] i
Terhiuym 159 43. QOE-1 N L3, DE=-1 i 43 NE=-3
Gadeolinium 158 1. O0E+C NZ TA L SE-T o LDOE=-2

Europium 1353 <7.Q00E~L

MC LY. DdE-

(L

C0AE-T

o s (O S N B EN = e (NN ey i
i

NS |
Samar iym 152 - . <4i.00E~+J NC <4, DRE-D R [ [ —C )
HMNeodymium 144 <3. 00E+D N 43, Q== 2 43 00E-2
Fraseodymium 144 <3, OQE-1 N ST E-L 393 anE=3
Lerium 1490 <3.00E=-1L 23,0024 <2 00Z-1 0T 24 SOE-3
Lanthanum 139 - 3. O0E-1 NI S3.00E-1 4.0 <3 O0E-3
Barium 137 S. OQE+ <5, QDE-4 S.00E-0 A0 . 0iE-2
Cesium 133 T<KZ. 00E-1 {2.00BE=-1 <Z.00E-1 0.1 <4 SOE-4
Jodine i27 <3.00E-L 1.00E+0 <3.002-14 1.9 <4 SOE-3
Tellurium 128 {i. Q0E+J RL.OQB-D <AL O008-D L. g AL IE=Z
‘Antimony 122 <%.00e-2 “E.D0E-L S 00E-4 0. & <3 00S-3
_Tin 148 ‘3. 00E+C L4, COE-D OO0E-T L I ADE~2
.Indiqn 1S <3. Q0E-1 “3.00E=-L 3. 0E-4 0.5 <L S0E-3
Cadmium 1i4 <i. 00+ TLLOE«D {4 QDE.S 30 LI JE-Z
Silver 107 {5, Q0E-2L <5 00E-L 45 Q0S-L 0.3 {i. SOE-3
Falladium 105 <4i.00E+{ NC CLUDDELD L0 4i Q0E-Z
Lhodium - A03 £3. 0QE~-2, NIZ {3.002-1 4.0 <3 0NE-2
FRuthenium 102 7. 00E-2 HC ITLQDE~L 40 ST 04E-3
Molubndenum S <4, ODE+Q L 0DE-D 4 0.0 .S D17
Miobium 23 <2. O0OE+J NTL00E~L L2 O0EeD 1. E—-2
Zirconium =0 3. 00E-1 w8 O0E-L IS O0S-L 4o Dig-3
Yedrium =St <&2. GNE~-1 NiZ <2.008-1 4.0 <2 o0E=3
Strontium =1 2. ODE-L <2. =45 2. 008-2 0.2 4 0E-a
Fubidium SS <3. Q0E~-1 T3 00E-L CZ D0E-L 0.2 48 OhiE-d
Bromine ) {3. DE~-L 29 0QE-L 42 002-L 2. T 4T S15-7
Selanium &0 3. O0E-1 TOO0ESD LS. 00E-r O T L3, TS
Lrzanic =] {2. 0RE-4 2. Q0E-L 42 008-4 0.5 < DE=T
Germanium e <3.00E~-1 TR OOE-L S 00E-i 4o« L IAE-T
Latlium Ta <3, Q0E~-L 14,0024 <2 0IS-1 3% <z s0S-3
Zing 13 0. DOE+G S5 E-S SR . B 2 JiE-Z



SEMI ANRLYSIS OF RIS SAMPLES
FCID SLANK#2

LINE USED UNCORRELTED CORRECTED
FOR SAMFLE BLANK SaMELE
ELEMENT ESTIMATS YRLUE VRLUZS WL

USRAM/ML

0
U}
)

)

Copper &3

S. 00E+Q L. OB+ T.OMESD 0.8 2. SOE-Z
HMicke? S8 7. OQE+D <3, QiE=-4 T.O0E.0 S 3. S0E-2
Cobalt S& i 00E-4 L2, GiJE-L 1. 00E-L 0.5 5. OiE-¢
HLron 57 . S.00E+L O Rt T B L. 4TE-2
Mansanes: . 55 S I | ¢ Y] 1 3Z0E-4 S.30E-1 0.% 2. §8E-3
Lhromiym b2 4. 00E+Q C4.SoE-L L.00E+0 0.3 3. 00E~3
Manadiygm 51 3. OOE-4 il Tos~i S00E-1 0.3 L. S0E-Z
Tivtanium 47 <2. QE= . DIT-L 0 42 30E-0 0. S LaL DOE~-2
Scandium 48 2. QDB+ NC SELDIESD L0 <D OnE-Z
LCalcium a3 2. O0E+2 L0OE-0 4,322 0. L G0E+n
FPotassium 41 i.SOE+Z 2. 00E-5 13322 s 1. 308~
hiorine 35 S.00E+L 300E-0 & TOZ+L A0 <, TRE-1
Sulphur 33 . T.00E+1 MNiZ vLOdEel 10 ¥.OiE-1
FPhosehorus 312 S. QOE+ <L, DOE-4 SOOCE.DT 04 Z. 0DE-2
Silicon 252 2. S0E+S S 0081 & DO0Ees 03 S DEE-
Lluminum 272 . 00E+2 1. T8y 4, 23T 0.3 L. 4TE+D
Maanesium o2 5. OOE+L EL GHIE-1 S.008-1 o2 b
Sodium S/2 2. 00E+2 PR =L L8582+ 0.3 S, F%E~-1
Fluorins is <4, QOE+D CEZL0QE-L {4 S0E-d 2o L2 O0E-Z
Loron 0 5. QOE+] 1. S0E-41 4 8520 3.3 L. 468E-2
Bervllium ) NC LTLO0E-Z MG 2. 2 1x]
Lithium v 2. OOE+D <1, S0E-2 2,000 Q.3 S, OAE-3
TOTALS S EZESD
<5, BSE~1

=2 QT DETECTED, DUE I 0 INSTRUMENT MALT UMCTION.. -
RUW=s1. OOE-01  Tvs=t OOE+0C AY=l 00E+01 F=1i. OOE+Q0 NF=Ll. JOE+CQ
Th=L O0E+00 Al=1. JOE+00 M3=1. OOE+Q0

[N

D



IIMS ANALYSIS OF SASS SAMPLES

IMPINGER BLAMK <1000 ML)} EQSO7SL1-HISC#353)

: LINE USEDL UNCORRECTED CORRECTED
- FOR SEMPLE - BLANK SRMPLE
ELEMENT ESTIMARTE VRLUE VELUE WRLIUE

Ry
()

TOTAL UGRSMS

.C
LMranium 238 <5.00E-L = <5 . 00E=-L <(S8.00Z-1 1.0 <5.04E+0
Thorium 232 . <5. GOE-1L <6&.008-1 <S5.00E-i 2.0 <i.00E+1
Bismutn 209 <5.00E-1 8. 00E-L <£S.Q0S-L 4.0 <5 J1E+D
Lead 208 ~ £i.00E+d 4. 008+ A QDE-D 4.0 <4, QUE+1
Thallium 208 - {7.Q0E-L <{2.00E+0 <7 .008-1 2.0 <i. 40E+L
Mercury 202 ' {2. O0E+{J <2 00E+D L2 00E-l 10, <z SQE+2
Gold 19?7 <S. 00E-L N <S.00Z-L L3 <5, 01E+D
Platinum 195 <i. 00E+2 MG CLUDDE-D L0 i O0E+1
dridium 433 <L, OQE+C NIZ AL.00Z=-0 4.0 <L ODE+t
Csmium 190 <2. QCE~+C NG {2.00E-0 1.0 <Z.00E+L
Rharnium 187 <4, DOE+ NC <LLDOZS-0 L0 4L O0E+d
Tunaztan 154 <4, QOE+Q T2 O0B+D <AL QDE-0 L0 <l O0E+t
Tantalum 13L <7. D0E+ <3.002+0 <7.008+0 1.0 <T.04E+d
Hafnium iTs8 <i. OOE+ NC CLLOOE-D L0 <4, OOE+d
Lutecium 17T <5.00E-L M {S.05Z-1 4.0 <3 0AE+D
Ytterbium irv4 <i. QOE+ NG LU QO+ L0 <4l DJE+L
CaThuilium 188 . £5. 00E-A NI <S.032Z-4 1.0 43 04+
Erbium 15€ <4.00E+] NC L 00E~-G 1.0 <4, QOE+1
Hoimium 185 <5. 00E-L NC <S.00E-L AT <3S, 04E+)
Dyserosium 184 . <i. Q0E+( NC KL 00E«+S 1.0 <&, Q0+
Jerbium 1359 {3.00E-1 NZ 23.00GE-1 L0 <3 00E+D
Gadoliniym 158 {4. QOE+( NC L0000 L0 <1 OO+l
Eurgopium 153 {<7.00E~-1 HC LT 0IZ=4 4.0 47 01E+
Samar ium is5z <i.00E+2 NC CELLO0E.D LD <4, Q0E+L
HNeodumium . 144 - £3. 00E+D NC {2.008-0 4.3 <3 J0E+1
Prassodyminm 41441 <3.00E-1 NiZ LTOO0E-L 1.0 <3 O00E+D
Lerium 140 <3. 0QE-L CI.N0E-4 ST 00E-L 0% 44, SOE+D
Lant hanum 13¢ <3. 00E-1 NC NTLO0E-L 1.0 <3 O0E+D
Barium ' i3 S. O0E-21 5. Q- S.Q0=z=-2 L. 2. 01+
Cesium 133 £3. 00E-4 3. 00E~-1 <3.03E-i 0.1 <4 SgE-1
Jodine 127 <3.00E-1 L. 00E+0 4Z.Q02-4 4.5 <4, SOE+D
Tellurium 128 <4.00E+_ - LA 000 <L GIEel 1.0 <il DOE+4
Antimony 124 <%.00E-L <. 0Q02-4 <SS Q0E-L 0.8 <3, 00E+0
Tin 118 <4, ODE+D CRLDOE.D A QOE.T 10 <A DOE+t
Indium 1495 <3. 00E-1 C3.002-4 £3. 00S-1 0.9 <o, SOE+D
Cadmium 414 4. 0CE+(Q <L 00E+D <AL QOE.d 2.0 <F.00E+y
Silver 107 <3.00E-L S 00E-L <S ONE-L 0.3 4Ll SOE+D
Palladium 105 <4i. O0E+T NiZ CLO0E+0 1.0 il O0E+L
Fhrodium 303 <3.00E~-L N <3T.O0E-L LD L3 D0E+N
Ruthenium 10 <7.00E-1 N <TVLO0E-L 4.0 TLOAE+D
Moilwndenum 22 2. DOE+D <4, GQE- 2.008=0 0.5 L. O0E+1
Miobium 23 <2. 0B+ L3 QOE-L {2.00S+0 4.0 <2 OCS+1
Zirconium N <S. 0QE-L LELOJE-L (S 004 L0 45 J1E+D
YEtrium =) <2.00E-L MNC <2 00E-L L0 D2 OGS
Strontium =1 2. 00E-1L 2. 0DE-L 2. 0.2 &, DDE-4
Rubidium 85 £3. 00E-1 T3 HIE-L <3 0.2 <8 Dig-:
Eromine T . 00E«Q <3, 00E~-1 1. 2.9 2. SDE+1
Selenium S0 <3. COE-L v.O0E-T 25, 3 0.7 <3 SOE+0
Arsenic 75 2. GOE-1 42, 0IE-1 & 002~ 0.5 L. TE+D
Germanium T <5. O0E-1 <€ Q0E-L IS, D0S-r L0 £S5 OiEen
LGailium 74 4. DJOE-D <4, D0B-L {4 Q0S+0 0.5 45, DAE+D
Zine 1) 3. OE-T LS. 2E~3 SOO0E.T 4 T.TAE+L



SEMS ANSLYSE

IMPINGER SLANK <100C ML EOSOFTSL-HIEH#IES

~ ELEMENT ESTIMRTS VARLUZ WARLUE
CopPrer 83 2. OCE+C AL DOE-C
MNicke S8 2. Q08+ <3.008-4
Cohalt 3¢S L. 00E+d {2, OOE-1
droen T4 1. 0081 1. GQE-Q
Mansanass 55 2. 00E-1 L. S0E-]
Chromiuym s3 S. OCE-L {4, S0E-4
Yanadiuym S1 i.00E-L <4, SOE-d
Jitanium 47 4. QQE~Q L&, QOE-L
Scandium 45 L. Qs+ NC
Laicium 13 2. O0E-1 L. 0DE=-0
Fotaszium 41 i.00E+2 2 D0E-
Lhiorine 335 7. QO+ 2. ESG
Sulphur 33 7

. O0E~+L M

Phosp horus 31/2 3. QQE+Q LA G0E-L
Silicon 28/2 2. QUE+L 5208+
Bluminum 2772 S. O0E+4 1. 00E+L
Masneszium 252 2. 00E~+J L8, DOE-4
Sodium 2372 2. 00E+2Z 2. QOE+D
Fluorine i8 <4, S0E+1 12,008~
Loron 3 2. 00E-1 1. 30E-4
Seryllium S NC <3, QoE-2
Lithium 4 <2. 00E+Q L, SOE-2

LAY 40T DETECTEDL.IUE T QO IMSIRLIMENT MELTUNCTION..

RW=1. 00E-01 Tw=i. QOE+03 Av=1. 00E+JZi F=1i. OUE+CO

CORRECTED

SRMELE

L tins

WRLUE 33=1
2. O00E+D 0.5
2.008-0 3.5
L.O0E-C .35
S Q0.0 0.3

“SO00E-s 0.2
SO0JE-L 0.3

1. 0E=-L 3.3

L0QE-0 0.5
L R o B
L33+ 1.5

SOETELL 04
G 00=+0 Lo
T.O0E+L 1.0
S.O0E+0 Q.4

T3.IE-L 0.3
4. 0E-r 0.3
LS00 0.4
L3222 0.3
CL.B0E-i 2.0
S.00E-2 0.3
M3 os
“E.005+0 0.3

-
o
T
r~
1]

.

. e S L .
O Rl T R N L PR N T YT N LTS

W 1 L

S UGRAMS

L DJE+4

L JOE+L

CEE+Q

. TOE+q

. DO0E-1

. SOE+D

LO0E-1

CLE+)

L CiEeL

. S1E+1

. BSE+L

CDDESd

LAAE+E

L 20E+1

CiE+L

L Z0E+2

CIJESD.

. 3TE+2

COESZ

. S0E-1

.2AE
£



SSMS ANALYSIS OF SHSS SSMPLES
FILTER BLANK EOSO731-PFEC#3I73)

LINE USET UNCORRECTED CORRESCTED
- FOR SRMPLE BLANK SHMPLE
ELEMENT . _ESTIMRTE. YRLUE YRLUE MRLIUE RSC  TOTHAL UG

Lranium 233 <S. QDE-L <85.00E-4 <S. 00E-1 1.0 <4.00E+0
Thorium 232 <3. 00E-1L 8. 00E-1 <S.00E-1i 2.0 <& 0iE+0
Bizmutha 209 <5. QUE-L <6 00E-4 {S.QlE-L 1.0 <4 Q0E+0
Lead 202 <i.00E+0 WL O00E+0 <L O0E+Q 1.0 <S. JAE+0
Thailium 2085 <7.00E-1 {2.D0E+0 4T 00E-L 2.0 <4, 12E+1
Mercury 202 {2. 0QE+J KE.IE-D (2 00D 410, <1 SOE+2
Boid 197 <%. Q0E-1 M <S.00E-1 4.3 <4 00E+)
Platinum 195 4. OQE+J M A OZE-D L. O <8 QAiE+Q
dridium 4393 <1. QOE+C N L. 0AS+0 4.0 <3 0AE+D
Cemium 130 L2. QOB+ MNC NE0OE-D 1.0 il SOE+1
Rhenium 137 {4, QUE+D HNT L Q0E+D L0 <3 J1E+D
Tunastaen is4 Li.Q0E+2 Ka U0EwD JLCOE-d L0 <3 OLiEwD
Tantalum 14231 {4i.00E+1 <S.00E+0 {1 0081 1.0 <3, 04E+4
Hafnium 178 <4i. QOB+ NC <l O0E+0 1.0 <S5 OLE+D
Luteciuym p i <3. Q0E-L ST <5.002-1 1.0 <4 O0E+D
Yeterbiym AT4 <5, QOE+C NI A 00D L0 <. OiE+0
Thuilium 189 {3. OOE-L e “5.002Z-1 1% <4 Q0E+)
Erbium i858 - KL 00E+C NC KL O0E+0 1.0 <E.0iE+0
Hoimium 183 <5S. OOE-L NG “S.00S-1 1.0 <&$. 00E+D
Duzerosium 164 <i.00E+0 NC RL.O0E+Q 1.0 <8, 01E+J
Teroiym PR <3. 00E~-L [ “3.008-1 A0 <2, 40E+D
Gadolinium 158 {4i. QOE+C NZ CLLOCE-D 1.0 <&, DiE+D
Eurarim 153 {7.00E-L O 7. .00Z=4 4.0 45 EAE+D
Samar ium i82 {4, QOE~+T NC CLLOCE-O L.0  <B, JiE+Q
MNewdumium i44 <3. QUE+D NZ 13,0080 1.0 <2, 40E+1
Praseodymiom 141 <3. O0E-L N T3.0E-1 L0 <2, 40E+Q
Cer ium 140 <3. 00E~-L 3. 0E-L {3 0IE-4 0T <L, 20E+0
Lanthanum 13s <3. 00E-1 NC {3.0J8-1 1.0 <2 &40E+Q
Barium ' 137 1. 00E+2 <&, QOEe-d p I e S, 04E+2
Caziuym 133 <3. O0E~-L 3.008-1 {7 ZIE-L 0.1 {3 SOE-1
Indine 127 £3.00E~4 1. 002+Q <3 . 008-1 1.5 <3 80E+D
Tellurigm 122 <4 QOE-g AL DOERD LA SIS0 L0 SE 0ASeD
Hntimony i34 <3. 00E~"L 5. 00E-L S 0IE-L 0.8 £Z2 4DE+D
Tinm iig © 3. DCE+D A4, TOE.D SOO0E+0 1.4 2, S+l
dncium 14 <3. 00E-L TEOL0E-L A7 001 0% 4o, 2UE+D
Cadmiuym ii4 <i. Q0E-+C TRLOOESD L QIS 3.0 42 &G0E+1
Sitwer 107 <5, DDE~-L <3.00E-L LS. 00S-r 0.3 4. 20E+D
Fazlladium 108 <. 00E+J M CALGIE-D 4.0 £33 04iE+D
Rhodium 123 £3.00E~-L HC C3.002-L 4.0 <2 4QE+D
Futbmnicm L04 7. 00E~-L N FT.QIE-1 1.0 <5 8iE+0
Mo lundenym 23 AL O0E+D SLODDED (L 002+ 3T fa QIOE+D
Mishium =3 2. 00E+J T3 0IE-L K2UC0OEAD L0 <4 SOE+L
circoniym S0 {5, Q0E-1 TELDIE-L JS.C0E-4i A0 <& QOE+D
Yetrigm ] L2, JOE-1 MNZ {2.008-4 1.0 <4 S0E+d
Strontiuym 1) 7. 00E-L 2. dde-1 voooE-d 0.2 L.12E+0
Rubidigm 25 <3.00E-L {3 02E-L <32 000S-14 0.2 44 S0S-1
Bromine TE 5. Q0E-L 4T, D0E-1 T.00E-1 2.5 L.00E+L
Selemium S0 5. QDE-L V.ODOEed <S5 LT 2 B0E+D
Arzanic 7S {2. 00E~-L 2. 00-1 L2, S 43, 0AE-1
Germanium T <9 00E-L TELCQDOE=-L 4% O0S-1 400 <4 OnE+ed
Galiium 7L 4. O0E+D U B AT L 0dE-0 0.5 < DQE+D
Zinc 13 00+ LS CaE-d 1. 0021 4.0 S.JLE+L

o
[]

—

~

i

§



AR RS HUG=U=IS OF SRess o

FILTER SiANK :th; 2 —-FF

LINE USED  UMCORRECTSD CORRECTED
FoR SHEMPLE BL S SaMELE -
ELEMENT ESTIMATS YRLUE YELUS YRLUE RIS TOTHL UGRAMS

Corper o) 3. 0OE+O LL, QOE+( 3. 0.5 20E+1
Nigie? =1-1 7. 00E+D <3. 00E-1 7. 0.5 &, SE+d
Cobalt 39 3. 00E+2 {2, 00E-1 i. .5 4 JOE+C
Aron ST 7. O0E+L 1. Q0E-Q £, 0.2 L.88E+2
Mansanase 55 1. 00E~+g L. 508-1 ] Q.3 2. J4E+Q
Chromiym z3 S.00B+0 <1 SOE-1 =8 .z LL20E+d
Yanadium 4 1. 00E-L i, SdE-d i .32 2. 40E-1
Titaniuym 47 S. QQE+ <4, JIE-0 S T 2. D0E+1
Scandium 45 <& ROE+D MNiZ 3 L.0 OE Qs+
Calciuym 432 2. 00E+2 1. TE 0 i. .S 7. ATE+2
Putazssigm 431 2. S0E+2 2. 00E-i Z. g4 2. OE+2
Chinrine 35 T 00E-s 3. QOE-0 <, 1.0 3.TSE+2
Sulp hur 33 . Q0E+Z M T i.0 S.SiE+3
Fhosehorus 34/2 3. Q0+ <1, QOE-2 z. 0.4 3 S4E+D
Silican 252 L. Q0E+3 S.0GE-s ) o3 2. 2EE.3
Aluminum 27/ 2. ODE+z 1. 00S+1 1. 2.3 & SEE+2
Masnesium 5.2 7. O0E+L B QDE-]L T oA 3. BiE+s
Soedigm 232 L. 00E=3 2. D0E-Q =, 3.3 <. 40E+3
Fluarine is £3. QOE~+C T2 QCE-1  <ZF. QoS- 2.0 44 20E+q
LBoran 10 4. 008+1 1.50E-4 S 25T+ 0.3 2. 3VE+1
EBerullium = NC {2 QOE-2 NIz 0.5 HNIiZ ]
Lithium 7 2. 00E+g L S0E-2 3OO0E~T 0z V. ZAS+

TOTALS I 34E+
45, TRE+2
3 . —— -

HOT. DETELTED.JJE TO IN«TRUﬂENT.HHLFUNCTID -

m e -

RN=1.DDE-01 T .qu+ug L% A Oa-vu* ? CEIE-0L NF=L. QOE+00



UNCOREECTED
] SHMPLS BLRMY,
IMRTE VYRLLE Wl

ELEMENT =%

A
(Y]
(]
-
o
3
I
i
'

gian;um §§: <5. DDE-L LR, DDE-L i G E- MR
.}orzum 232 <%. QCE~-1 e GidE-d &0 L DOERD
Sizmuth 203 <S. DOE-1 (5 GOTet 1. DLE-1
fead 20% <i. OOE-c <i. OOZen 1.0 Ci. OUE+D
Thailium 205 47, QOS2 £2. OAS-0 20 <n. 40E+D
:ffgurs ggz <2. 00E~3 22, GOE-D 10, T OGE+L
30 Ld 137 <5, Q0E-2 i i

Flatinum 295 %EZ%EE?E :E g o %.: 'Q%E:é
Iridium 33 L4 S e b - il
femiom =5 RS IR BN - SaEen
Shar ium 37 41, DOE-D o - : e
Tt jSS an S AL e i .. .E:E:§+|£¢

. QOE~

Qe+
e+
iE-2

J

T ‘w i L“ o ""

2

L. OCE+
5. 00E-L
i
S
<

v

-—'

W

a
o IS |
(o]
Coe et s

S It

AT T e g

3=

3
i S L I L T L TN L
) &l Ul ol

s 'o B !:. N O ENF Ay

5 Aot
T e i <4, QOE+D i LR
huiium is 5. 00E-L < A=t
- K - o e - - " CIEsTs
E-biygm is LA QEw Z TR
. . - > - 5 z o
So.mium is5S <35. 008~ .7 Q1E-L
T 18 2 AT 21E
Dozerasiom S <i.00E+0 D LB+
Tert ium 159 <3. 0DE-1 LoD ST O0E-d
Gadolinicr isg <4, QUE+O o AL <n DE+D
Eurarium 153 £{7.00E-1 ==1 L. T E-
by . - 3 ol = - . P v e ——
Samar ium i3z <%, QOE+J T W S LoaaEed
Hecdumium 1ad <3 DDE+D Z-0 oo <T. 00S+n
=rzzeodumiom 144 43, IIE-2 S =i : Z J0E-1
. - - ] i
Tar e 140 €3, 0T -z =
Lz 1373 <F. O0E-L N e
Sz- .- 137 45, GIE-L £ Z-: .
e g <= i Wi c =_ -
ez igm L33 <3 0CE-L RN ==L 0
Incine 27 3. Q0E- Lz =-i
Tellariem  es $300Em roiiEed R
aiifiiff“ L2 S QLB i T z e gl
BnTimans : %2 ; LR, ToZed A C0E-1
i el o S i~ R e
R < ST L SOE-1
:; P TR
s. oo LSS -
23 1.3 13w
- L —-
LT TIT~i ilo st -
7 3
2 U=l - SIE =D
2 "% T s
B . R
ﬁ - H =
= e T
e Siiel Lz
B - s
el - o=
=0 V -
noded P
a4 T
T - 0T

|
p-
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S 00E+D
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S3MS ANALYSIS OF SASS SAMPLES -
DILUTION FILTER BLANK EOSO7S1i-IFS(#374)

LINE USED UNCORRECTED CORRECTED
.~ FOR SAMPLE BLANK SEMPLE
ELEMENT ESTIMATE - VRLUE YRLUE WRLIUE RSC  TOTAL UGRAMS

i

Airanium 238 <S5, Q0E-L <8.00E-L <SS QUES-1 4.0 <4. 06=+0
+ Thorium 232 <5. 00E-1 <E.QDE-L <5 O0E-L 2.0 <3 1ZE+0
. Bismuth 209 <%5. 0QE-1 <E.00E-4 4S5 Q0E-L 1.0 <4 0OSE+D

Lead - 208 "KL O0E+Q CL.00E+0 <4 00BE-0 1.0 <S.12E+0

Thatlium 20% <7.00g~-1 <2 00E=0 <7 00E-L 2.0 <i.414E+1

Mercury 202 <. UOE+Q SZ. 00E-Q LI 00S+d A0, <i. SZE+Z

Gold 187 <35. QQE-4 MNiD “3.00E-L 1.0 <4 DSE+D

FPlatinum 185 <L, 00E+D N CLO00E-D L0 <3 AZE+D

Aridium 193 <4. 0DE+Q WIS TLOO0E+D LD 43 LZE+D

Osmium 190 {Z. O0E+T MC SSLO00E+D 4.0 i SZE+q

Rhenium 137 <3, Q0E+Q [ im L GROE-D L0 128+

Tunesten 184 <4.0CE+U {2, QCE+0 <L OO8=0 1.0 L LZEw]

Tantalum 134 . £3.00E+D <S.00E+2 <T.Q0S+3 1.0 2. 44E+1

Hatnium 178 <i.00E+d Mz TLLQ0E-D 4.0 2. AZE+0

Lutecium i7% ‘ <3. 00E-1L e <S.00Z-L L0 <4 OSE+

YEtarbium 174 <i. 00E+ NiZ <L OO0E-D LD 93 AZE+Q

Jhulium 169 . £5. 00E-1 NC <S.Q0Z=-L 4.0 <4 DSE+D

Erbium 158 <i.00E+J NC RLQOE+Q 4.0 <2 42E+]
. Holmium i85 o L5, 00B=-1 NC {S.00E2-1L 4.0 <4 0EE+D

DysProsiym 154 <. QQE=+{ NC L 00E+0 A0 <5, LZE+(

Slernium ASS £3. D0E+Q NC 30020 4.0 {2, 44E+2

Gadolinium 138 <&. O0OBE+D NI CLOO0E-Q 1.0 <F AZE+]

Lurorium L953 <7.00E-1 N T .00E-1 1.2 <. 8SE+D

Samar ium 4352 <i.00E+Q NC L OCQE=-T 4.0 <& AZE+D

HNeodwmium 144 {3. OOE+D NC KT.008-0 L. 0 42, 44E+4

Praseodumium 144 £3. 00E-1 MC L3.008-L 1.0 2. GdE+D

Lerium 140 <3.00E~1 L3.002E-L <£Z.00E-1 0.5 L. 22E+3

Lanthanum 139 <Z. 00E-1 NC CIL00E-L 1.0 <z 44E+Q

Barium 137 - 2.008+2 <&, QlE=-1 2.032=-2 1.9 L.E2E+3

Cesium 433 <S.00E-1  <Z.00E=-1 <3 OoS-i .4 <Z.585E-1

Jodine 127 £3. ODE=-4, L O0E+D <32 002-1 L. T 47 ESE+0

. Tallurium 128 <4. OQE+J KL ODE+D <L OOE-0 4.0 <2 12E+

Antimony 124 <%5. 00E-2 L8 00E-L  «<S. 00S-L Q0.8 £2. 44E+)

-Tin itz 2. O0E+J <A, DOE-d NI T B i, BZE+L

Indium 115 <3.00E-2 £3.00E-L {3 00Z-1 0T {L. 22T+

Cadmium 1i4 <i. QJE+{Q {1, 00E+0 <L OQE+-D 3.0 <2, d4E+1

Bilver 107 <5. 00E-2 <T.00E-L 4S.00Z-4 0.3 {8 22E+0

Palladium - 105 <i.00E+3 NC SLOOE-D 4.0 <SS 1ZE+0

Rhodium 103 <3. 00E-4 N2 {3.0002Z-1 4.0 {2, 44E+

Ruthenium 101 7. COE-L NIz STLOCE=-L 4.0 4T STE+D

Moiwbdenum -] <1i.00E+ CLLO0E«.D {4 00S-0 0.8 <4 OSE+D

Niobium o3 <3. O0E+C K3, 00E=1 <3 00E+T 4.0 2. G4E+1

Zirconium SO £S. 00E-L CELOONE=L S 00EZ-1 4.0 e DSE+D

YEerium 3% <2.00E-1 N S2LO0E-L 4.0 <i S2E+Q

Strontium =2 5. QOE+Q L2, DOE-S B WINE o w S B S LZE+)

Rubidium a5 3. QE+T L3 QQE-L I00E-D g2 4 STE+D

Eromine e £3. D0E-21 “TOMIE-L ST O00Z-L 2.5 <5 DRE+D

Selenium S0 <5. 00E~-L TOO0E+D LS. 00S-1 0.7 <Z. 348+

Arsanic 7S {2. O0E~L CELODE-L L2 002Z-4 0.5 £3.128-4

Germanium T <5. QQE-L <& O0E-1 <5 00E-1 1.0 wd JEEQ

Gailium 7L <%. 0GOE-L 24 . 00E-1 4T GIZ-i 0T 42, 03E+0

Zinc S5 . QOE+1 5. QOE-L FOOME-L 1.0 T.EZE+Z



SSMS ArFLY
DILUTION FILTER B

- ELEMENT

CopPrer
Nickel
Cobalt
wron
Maneanase
Chromium
VYanadium
Jitanium
Scandium
Lalcium
Potaszsium
4 Lhiorine
: Sulrhur
Phosrhorus
Silicon
Bluminum
Masnesium
Sodium
-Fluorine
SBoron
Eersllium
Lithium

- =
SIS OF

L INE

us
-« FOR
TIMAT

iz

=
ES

&3
S8
59
S7
SS
33
Si

e

LN

L

B
1.

2D

UNCORRECTED

SAMPLE BLANK

YARLUEZ VRULUE
2. O0UE+2 <1, OOE+(
5. QUE+Q £3. QUE-4
S. 00E-1 2. 00E-1
7. 00E+1L 4. QOE+
5. COE+D i 30E-1
S. OCGE-1 <4, SOE-L
2. 00E-1 <L SCE-i
5. QDE+D | <& 08—
L. QQE+ NC

3. 00E+2 1. 008+
S. O0E+3Z 3. Q0E-i

1 0CE+2 3. Qs -D
2. 00E=+Z NC
3. 00E+1 4. oS~

ES

S. OUE+3 S, OJE+d
7. Q0+ 1. 00S+4
3. OQE+3 LS. QDE-1L
2. 0DE+4 2. -y
£2. COE+1 2. QOE-i
1. 00E+1 1. S0E-1
NC 3. 00E-2
<i.SOE+2 <4, S0E-2

(R,.LuT.DETELIEE“DUEJLD.INSIEUMENIJnRL.UNCIIUH

Rhl=1, 0AS-01  Ty=

T s e - e e e - -

L. QDE+0O2

H%=1.0DE+u_ F=1 *S:-Ul

B-22
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i

:
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t
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L [«
11 m
1 4 -
> O

S DOE-4
L QIS
ODE*D

o -

= -4-6——

)

O

a

=
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e
uﬂnﬁmwm
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CHga b= oy
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D gDey ()

Glon by
o)z F :_."j £

TOTAL UGRAM

L1284
.03E+1
L HZE+D
. 62E+2
c1E2Ewr
L 22C+1]

-l';i
22E+1

.i25+0
L2418+
. IEE+Z

SRE+2
BIE+3

. TAE+1
L 2iE+4
. POE+4
L G4E+L
. BTE+4

]t

. b*—‘-+ =

CADE+A



SEMS ANRLYSIS OF SRSS SAMPLESD
IMPIMGER + CONDENSATE E0S078L-HI/CD 0C#3I22/43347 BHL CORR
LINE USEDL UNCORRECTED CORRECT

. FOR SHEMPLE SLANK SAMP
ELEMENT  ESTIMATE YALUE WALUE 3

T
r
[
i

RSC  UGRSMS Mwewd

Gt

HAranium 228 <41. Q0E-4
Thorium 232 <i.00E~-L
Bismuth 209 {41.00E-L
Lead 208 <&.00E-1
Thallium 208 <4.00E-1

. OOE-L
. O0E-4
. DOE=-L
. QCE+J
L ODE+D

. E5E-1
. 85E-1
. 22E-4
. SYE~-1
. 43E-1

'O
N

Fal s as PraAs

P 00 gy

OGO o
M

gl SO ol S
c
O
n
|
'..
I

O AN A

<

3

L

4

<= QS =4 2
Mercury 202 <S.0CE-L L. DIE-D )E-i . e, OSE+D
Goid 197 {4, 00E-L (3 T QOE =1 04l 22E-1
Flatinum 135 2. 0CE-L N 2. D0E-L o 2. 438~
ridium 497 {2. OUE~-L rC 2. 00E-1 o <2.43E~-1
Osmium 150 3. 00E-2 NC S 00E-4 o s, 0SE-1
Ehenium 1LE7 2. 00E~L N 2. L0E-L i 42, 4ZE-1
Tunasten 184 2. 00E-L S DDE-D 2. E-d i 2. &3E-1

Lot PN I e AN
oy

O AN AN

e e e e e e T Rl S SN Y VR XY Sy AP N

Tantailum 3L 5. OOE-1, <3, DO=E-U LG0E~-L 2 <i.22E+0
Mafnium ivs 2. O0E~-1 MNZ 2. JJE-1 g L4 Z2E+]
Lutecium A7S 4. 00E-1L riC 1. G0E-4 2l 22E-4
Yedertiom T4 (2. QOE-1 MC 2. DoE=-i 3 <2, 43E-1
Thulium 159 <4, QQE~-4 S L4, O0E-L o <L, 22E-4
Erbium iss 3. 00E~-1 N {Z.0O0E-1L O <&.43E-1
Hoilmium 125 <4, QOE-1 N <4, DdE-L 0 <4, 22E-1
Dysprosium 164 . <2.00E-1 NC <2, 00E-1 O 2. 43E-1
Terbiym 139 {7.00E=-2 NT {7 0E=-2 2 42 S2E-2
Gadolinium 152 - <2, 00E-1 NI L2, 00E-1 o <2 &43E-1
Eurarium 1393 <41.00E-1 M {41.0JE-L 0 g4 22E-4
Samar iym i52 2. QDE-1 MC 2. 0oE=-2 O 2. 43FE-1
HNeodumiym 144 <?.00E-L NC 47, 0E-1 0 <«3.8S2E-1
Praseodumivm 144 <7.00E-2 NC LV O0E-2 0 48 S2E~-Z
Cerium 140 <7.008-2 {3.008=L <7 QIE-z 42, 52E-2
Lanthamum. i3 <7.00E-2 M {7, E-Z <48 S2E-Z
Barium 137 S. QOE-4 L& DQE-L S.E-L v 2.71E-2
Cesium 133 <7. 00E-2 (3. Q0E-1 <T.COE-Z 0.3 4. 26E-2
lodine 127 £7.00€=-2 L. 00E+0 <7 .00S-2 4.5 <& 2SE-4
Tellurium izs3 <2. 0OE-L CLLOOE+D <2 Q0E~-i 4.0 LE.4TE-1
ANt imarnw 124 <4i.Q0E-1 6, QE-L <L DOE-L 0.8 <T.3YE-2
Tin iis "S.0JE-L L QOB SO0E-L 1.0 2. 0RE-1
LIndium 149 L7, DQE-2 LZOO0E-L 4T 00E-2 1.0 <3S, S2E-2
Cadmiucm L1is {2. 0CE-1 CLLO0E.D {2 00E-1 3.0 <7 30E-1
Sitver 107 S. Q0E-4 49, D0E-1 SE-L 1.0 &, DRE-1
Palladium 1085 <2.DOE-4 N 2 0IE-L L0 <2 43E-1
Bhodium C 403 <7. NE-2 NC <P.00Z-2 4.0 <2 S2E-2
Futhenium 104 L QUE-L HiZ CLOOIE-L L0 41, 22E-
Molandenum b S. 00E- £ O L) S.0E-T 4.0 3. TRE(]
Miobiuym ) <5. 00E~1 C3LL0E-L {5 .00E-1 4.0 S, O0SE-1
Zircanigm 30 {i.00E-4 {8, 0GDE-1 <1 O0S-4 3.0 <3 ESE-d
YeErium B <35, O0E-Z N <S.00E-2 4.0 <5, OSE-T
Strontiym e v.0QE-2 12, 00z -1 T.O0E-2 Q.5 2.328-2
Fubidium =5 {7.QQE-2 L3008l T.008-2 0.3 <4, 25E-2
Eroming 72 7.O00E~-2 43 I0E~4 rLONE-2 4.0 G
Selenium =l 2. 00E-1 VOOOE-D <2 00E-i 2.0 v, SFE-4
Arzenic ] L. 00E-1 {2, GQE-1 L.002=-14 1. 0O S O0SE-2
Sermanium Te {3, 00E-2 5. 00E-1 <SS 00E-i 1.0 Tl QEE-g
Lailium 71 L. O0E~L 1, ODE-1 L.008-2 0.8 F.30E=-2
cing =e r.OE-L L5 D0E-L TLOOE-L 2.0 1. &43E-1



ELEMENT ESTIMATE YELUE YRLUE YRUUJE R3C FIMS/ M 3

~

[
("]

4

Corpar ) 7. O0E~2L <L COED V.OME~-L 1.1 5. 4iE-1
HMNicke?l e 3. O0E+1 <3, DUE-L S.O0E+L 4.0 5. 06E+1
Cobalt S¢ 2. 00E+D L2, T0E- . 05E=0 1.3 2. 2EE+Q
sLron ST . 2.00E+2 1. Q0E+0 1.332-2 1.0 2. 42E+2
Maneaness S5 L. 00E+L i.S0E-L S.BSE-D 1.0 L. 20E+1
Lhromiym 33 3. 00E+L 24, SOE-L IO0AELL L0 Z.ESE+1
“anadium St 2. DDE-L 2L TOE-L 2.O0E-1 4.0 2. 24E-1
Titanium 47 S.00E«L T4 D0E-S S.O3E-r 2.0 L.22E+2
Scandium 45 2. 00E-1L MC {&.00E-1 0.7 i TOE-1
Lalcium 43 S. D0E+0 R Pt d QIZed 03 NI
Fotazssium 44 i.00E+L 3. O0E-L SOVOE-D 0.3 4. §428-1
Chiorinsg K3t S, O0E+L B i e 4. T0E-L 03 . 7F4E+L
Sulehur 33 S.D0E+Z NC I.008+3F 1.7 S, USE+3
Phogphnruz 312 S. O0E+ {4, DJE-L SO0 4.0 S.TAiE+D
Silicon 28,2 2. 00E+L TOOOE+L (3 00E-i 0. T 2. TeE+1
Aluminum 2772 2. DOE-+L 1. 00E-L 1. 0021 4.0 S, S4E+]
Maanesigm 5.2 L. 00E+T LS QIDE~i 1. 00E-0 .5 S, JSE-1
Sodium 2372 cS0E- 2. 00+ 1.S038+-¢ 3200 5. 48E+4
Fluerine iS5 <4.0UE?U T2 00E-1 {4 QOB 2.0 LE.T4E+]
Boron 10 S. O0E-L 1, S0E-1 2.908-1 Q.32 L. 2TE~4
Beruliiom = N 13 00E-2 NIz 0.5 NG A
Lithium T <3. D0E+ “L.S0E-2 <300S« 0.3 il 40S+0

TOTHLE . 13E+d
<3, SZE+1

wa 582 HOT DETECTED. DIJE 0. INSTEUMEHT NHLFUHLTIUI’:L -

Fh=1. 37z-01 T¥=i.995+03 ﬁ?=i 0UE+U’ F=i.DDE*OG NF=L1. JOE+QQ
i i CIE+ UU M3=3. 22E+02

B-24



.

USEDL UNCORRECTED CORRECTED
- FOR SAMPLS BlLANK SAMPLE
ELEMENT ESTIMATZ - = VALUE YALUE YRLUE

]
w
R

JERAM A MenI

Mranium 232 <9. ODE~L <B.00E-L <S.00E-1 1.0 <i.25E-1
Thorium 232 <S. 00E-L <€ . 00E-1 <S.00E-1i 2.0 1Z. SUE-1
Sizmuth 209 <S.00E-4 “8.00E=L 5. 03Z-1 4.0 <i.2%E-1
Lead 208 1.50E+2 <4, OQE+O 1. S0E+2 1.0 3. 7SE+L
.Thallium 205 : <7.00E-1 €2.00E+0 <7.002Z-1 2.0 <3I SOE-1
Mercury 202 <Z. 00E+C {2 QJE+D 2. 00E-D 10, <5 Q4E+Q
.Go1d 137 <%. 00E-L M <3.002-1 L0 <1 2SE-1
Platinum 165 <i. OOE+0 MHC TR 00E-D 1.0 <Z.SOE-1
Aridiym 133 £4. O0E«+ HiZ L0020 1.0 <2 SOE-1
Csmium 1540 <2. ODDE+C NC <. 00E+0 4.0 <S. g4E-1
Rhaenium 187 <4i. O0E+2 M KL 00E-0 1.0 <2 SOE-4
Tumazten 1354 L. DOE+C {2, 008+0 1. D0E=0 1.8 <2 SOE-1
Jantalum 224 <35, QOE+J LS.00E=0 <S5 . GOS+0 1.3 <. 2SE+)
Hatnium ivs {4, OOE+C NC <L 00E+0 1.0 <2 SOE-1
Lutecium AT . £3. QQE-L NIz <S.002E-14 1.0 <1 2SE-1
Yetarbhium ird <i. O0E+C NC SLLO0E-C 1.0 <Z.S0E-1
Thulium 159 <3. QOE-L MC {S.002-4 1.0 <1, 2%5E-1
Erbium 188 - A4 00E+d NC RLLO0E+Q 1.0 <2 SOE-1
Hoimium 8% <{3. 00E-1 HNC <S.UdE-1 1.0 <i.25E-1
Dysprosium 184 <4.00E+0 NC RLLO0E+Q 1.0 <2 SOE-1
Tertium 133 <3.00E-1 Nz {3.00E-1 1.0 <7 S4E-2
Gadolinium i3g L. OCE+D NC LLUO0E+D 1.0 42, SOE-1
Eurosium 153 <7. OQE=-1 NC CPLO0E-1 1.0 4L PEE-4
Samacrium isz Li.0QE+Q NC KL OGE+D 1.0 <2 SOE-4
MHeodumiym 144 €3. 0QE+( NC €3.00E+-0 1.0 <7.S4E-1
Fraseodumiom 4144 <3. 00E-L NC 3. 00E=-L 1.0 «7.SiE-Z2
Cerium 140 <3. 00E~-2 “3.00E-L <2 .00E-4 0.5 <3 TSE-3
Lanthanum 13= {3. 00E~-4 NC RILIE=L 4.0 T, SiE-Z
Bar ium ' 37 3. O0E+2 <&, 0DZT-1 S.O0E.L 4.0 NG

Cezium 133 <3. O0E-1 3. 00E~L <3 O0E-1 0.4 i, 13E-2
Jodine 127 <3. Q0E-4 L.00E-0 <3 .00E=-1 1.5 (&t 43E-1
Tellurium 123 <L ODE-D KL OOE+D KL 008+d 4.0 2. SOE-1
Antimany 24 <35. GOE-L €. 0JE=L 5. 0IE-L1 O.& <7, SiE-2
Tin i C 2. D0E+D A CDEed 2.002+0 10 Nz

Incium 1% <3.00E-1 <3.00E-L KT 0E-L 0.5 £3I. PSE-3
Cadmium ii4 <4. QOE+ SL00E+D {1 0JE-Q 3.0 <7, Sife1
Sitlwar Q7 <S.00E-2 £5.002-L  <{S.002-% 0.3 <I. TSE-2
Faligdium 108 <L, Q0B+ NC LLL00E-0 L0 <2 S0E-1
Phoedium 103 £3. DOE-i o <ION0Z-D L0 £T7.S4E-4
Futheniuom 104 {?.00E-1 N <V.O00E-1 £33 i TSE-q
Molwndernum Se L. OQE+ L4 DIE-D 1.008«-0 0.5 L. 2%E-1
Miohium 53 <2. O0OE+J CIOO0E-L L2 GOE-d 1.0 LS. DAE-L
Zirconiym 230 <3. OQE-1 5. MOE-L LS Q0E-L 4.0 L. 2SE-i
HEErium 23 {2. 00E-L NC (2. 00E-1 1.0 <5 QiE-z
Stronsium 2 2. 008-1 <2.008-1 2 00S-L 0.2 g

Fubidipm z% 3. O0E-L CIODE-L <3 00E-1 0.2 i SOE-2
Bromins e 5. D0E-L 15, HIE- S.O0E-2 2.5 L.BEE-2
Selenium 3C <3, Q0E-1 TOO0E-D LS 00E-i 0.7 45, TSE-2
Hrzenic 7S S.00E~2 L2, 0E-L S.O0E-X Q. % S, 2EE-2
Cermaniom TE T QDE-L 8 00E-L {S.00E-i 10 <i, 25%-q
Gailium 7L 25, 00E-L 24 DOE-t S.ONE-L 0% . 26E-Z
Zinc Se S. QGE+Z LT, DGE-L S.O0E-2 1.0 1. 2TE+2

B-25



SEMS RNAL WS TS oT

LINE USED  UMCORRECTED CORRECTED
FOR SAMFLE BLANK SHMELE -
ELEMENT ESTIMATE YRLUS YRLUS YRLUE RSC 3RS/ M3

Sgn 52 2. QOE+1L <i. 00w 2. 20E+i . m 2. 1ZE+0
Migke 5% 7. Q0E+D {3 Q0E-1 T.IE-0 O, s 5. 22E-3
Cobatlt S2 <35. 00E-1 <2, QOE=-1 {XS.00E-1 0.5 LS, 2EE-2
dron S7 L. 00E+Z 1 Q0E+0 2201 g3 Z.2BE+1]
Maneansse 53 L. O0E+0 1.30BE-1 & s0E-4 0.3 3. B0E-¢
Chromium =3 2. QUE+Q 14, SUE-4 2. 000 .3 NG
“Yanadigm 51 1. 00E-1 RE. SOE-1 1.008~1 . = 4. 4TE-5
Titanium 47 3. 00E+g <4, WIE-1 I.00E-0 o5 K
Scandium 45 <L D0E+0 MIC L 00E-D 4.0 w2 SCE-1
Lalcium 43 7. OE-1 1. 008-0 £.202-1 0.5 NG
Potasz iy 41 S. OOE+Z 2. CiE-1 9.COE-Z o8 5. Z3E+Q
Chiarine 3T 1. D0Ewt 3. 00S-g G R Iy i3
Sule hyre 33 7. O0E+Z N VOOOE+Z Al i.04E+Q
Phosehores 342 S. QQE+2 <4. QUE-2 S.00E+2 0.4 4 38E+1
Silicon 282 2. 00E+3 5. Q8.3 SSOE-Z 0.2 4. Z5E~-1
Aluminum 272 2. ODE+2 1.00E-L  1.302+z 0.2 3 sgE-2
Maarnesium 5.2 2. 0QE+Z TEL OgE-1 & 00E-2 g s 2. 28E+]
Sodium 2372 3. O0E«3 2. QOE=0 S.O0E-3 0.3 L. S1E+2
Fluorine is L. QDE+D L2 00E-1 LO00E+0 2.0 1S JiE~-
Loron A0 2. DOE+( 1. 30E-4 L832-0 0.3 NG .
Eervllium 2 NC 23 00E-2 Nz 0.9 NG =]
Litniym 7 &, U0+ <L, S0E-Z 5. 002-0 0.3 . 27E-1

TOTALS:

“
]
~J
m
+

3]

w82 40T DEIECTEDL.DUE T Q INSTRUMENT MALE UNCTION. .

RW=1. JiE-01 Tw=3 COE+(0Z AY=1. OCE+Q4 F=1, 2S5S-01 NF=1. 20E+CG0
Thi=4 , IS +00 Fli=i. QOE+Q0 MI=3. 22E+01

B-26



SSM3 ANALYSIS OF SASS SHMPLES
BESIN EQSO7SL-AR{#3E5) BLANK CORRECTED

LINE USED UNCORRECTED CORRECTED
. FOR SAMPLE BlLANK SHIMPLE
ELEMENT . _ESTIMARTE VALUE YRLUE WRLUE

dranium 238 <3. 00E-% {6. QUE~-1 <5, 00z=-1
Thorium 232 <5.00E-L 6. O0B=-1 <S5.00E-1
Lizmuth 2098 <S.0DE-L 1€, OOE-L
4

oo

Fa Y
(I O X

t

Y

g

1.

<S.G0Z-4 4.0 <«<2.0%2E+Q
Lead 208 <i.Q00E+Q JACQDE+O <L 002-0 L0 <4, 1i8SE+Q
Jhallium 2095 - 47.Q0E~L £2.0DE+0 L7 .002=-L 2.0 <5.2SE+0
Mercury 202 {2. COE+0J <2 00E+0 <2 0DE-Q 10, £, ITE+L
Ao id 137 <5.00E-L NIC <S.002=1 4.0 <2 Q0SE+D
Flatinum 13% <4, QDE+C NC SELLOGOE-D 4.0 <& A3E+Q
Iridium 133 <i. QQE+D NC AL 09E-0 4.0, 44 A1SE+]
Cemium 190 {2. 0UE~+{ NC LZ.O0E-D  L.0 OF, ITE+Q
FPhenium 137 <4. Q0E-C M L 00E-0 L0 A& LSE+d
Turastan -1 <4, QOE+d {20080 L GO0E+D 4.0 <4 1isE+0
TJantalum 134 {3. DOE+ L9.00E+0  £Z.00Z-0 1.0 (i, 2SE+d1
Hafnium ire <i.00E+J NC. SL.00€E+D0 4.0 <4, LSE+D
Luftecium 17T <S. Q0E-L Nz L5.00ZT=-4 1.0 A2, 03E+d
Yeterbium ivd <4, UJE+G NC CLOQQE-D 1.G <ld, LSE+D
Thulium 189 <S5. Q0E-1 N 25, 008-4 4.0 2. 09E+D
Erbium 158 <4, QOB+ NC SLOO0E-C 4.0 <4, 13E+Q
Heimium . L&S <5.Q0E-1 o LTL00Z=-L A0 <2 02E+D
Duzerosium 1€4 <4. O0E+G NC {1.00E-0 1.0 <4, 4Li3E+0
Tarbium 459 <3.00E-1 NIC £3.008-1 1.0 <L 2SE+0
Gadolinium 1S3 <i.R0E+I HC LLVOCE-D 1.0 <&, L3E+Q
Euroeiuym 153 {7.00E-1 NC AT.O3E-L A0 2. 92E+D
Samarium ises <3i.00E~C NC LLLQ0E-d 1.0 &, ASE+J
HMeadumium 144 <3. D0E+D NC <TO0E-D 4.0 <L 25E+d
Prasendemium 141 <3.00E-1 NG L3S.00E-L L0 <4 ZSE+Q
Crriuym 140 {3. Q0E-1 £3.00E=-L «{Z.00E-1 0.5 48, 28E-1
lant hanum 13 <3. 00E-1 HC LTLO0E-L 1.0 <4l 2SE+0Q
Barium : 13 <35.00e-2 {8, 00E-L <5 . 00E=-1 1.0 <2 0%E+D
Cesium 133 -<3. 00E~-L {3.00E-1 <32 . Q08-1i .1 i, 33E-1
dodine 127 <3.00E-L 1. 00E-0 2. 008=-1 1.5 <i.38E+J
Tellurium 123 <1.D0E+D TLUQOE-D A DJE-D L0 <4, AiZE+]
Antimong iz1 . {%. O0E-2 e D0E-L LS 00E=1 0.8 4L, 25E+
Tin iiz L. DOE~+C LA C0E-D L SOE.D 1.0 o4 AEEed
Indium 145 £3. DOE-L L3.GIE-L 3. 00E-2 0.5 45, 26E-1
Cadmiuym 144 <4, Q0E~+C LL.00Eel 4 JOE-D T0 Ci. 2SE+L
1 twar 107 <5. QUE-2 <9.00z-1 <S.00Z-1 0.3 <5, 28E-1
Falladium 409 <4, OdE- NI SLOQQE+C 1.3 <4, iZE+D
Erndium 133 <3, Q0E-1 MNC CTO00E~L A D <L 28E+D
Futhenigm 10 LT ODE~-L NC SELDGE-L 1.0 <2 3ZE+]
Molebodenum ] 2. ODE-C L4 DE-0) 20020 0.5 .G
Miohium - Jo L4, DOE+ 3 O0E-1 i QDE+SD 4.3 <4 LEE+D
Zirconium 20 <5, O0E-1L CEOQDZE=-L 49, Q0E-4 1.0 42 O0SE+D
Yttrium = <2.00E-2 N L2, 00E-1 L.0 45 ISE-1
Strontium = 2. 20E-L L2, 00E-1 2.00=-1 0.2 L.87TE-1
Fubidigm 25 3. 0NE~-L T300E-1 L3 Q0E-i Q.2 2. SiE-1
Bromime ] {5, Q0E-L LH0E-L S Q0E-L 2.3 45, 22E+)
Selanium 20 <9, QOE=-L TOODESD IS Q0E-dL O.T7 i G8E+d
Arzenic k=] <2.00E~-2 2. 00E=-1 2. 002-1 0.5 L& ASE-:
Germanium T {5. QQOE~-1 SELDIE-L <S5 O0E-i 100 DL IRESD
Lailium TA <S.0E-L L4, OdE=1 45 00E-L 0. S L RDIE+D
Zing 1) 2. Q0E+L L5, 00E-1 I A 12E+1
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'S AMALYIIS OF SRES SRMPLES
SIM E0SOTEi-XR #3535 BLANK CiIRRECTED
LINE USED  UNCORRECTED I

FOR: SAMPLE . BLANK

ELSMENT ESTIMRTE YRLUZ MRLUE MRLUE RIC UGRAM/Mwwe3

&

Cofrpaer 53 1. 00E+L <LOOE+D L. 00E+i 0.5 i Q0SE+1
MNickel S8 2. 00E+2 3. ONE-1 2.002+2 0.5 2. TeE+2
Cobalt b} 2. QUE+D L&, DOE-1 2. 0LE-0 O, S 2. UBE+(
dron Sv 2. 0DE+2 1. 002+ L5322 (0.3 L.ETE+2
Mansanase S5 S. QOE-G 1 S0E-1 4. 85E+~2 O .3 5. 33E+Q
Lhromiym X S. 00E+1 <4, S0E-1 S.00Eed O3 Z.01E+1
Yanadium 31 <. QOE-1L AL ToE-L 2. 00E-i 0z L. 25E-1
Titanium 47 LQ0E+S 4, JOE-L L.G0Z-2 0.5 L. DSE+4
Scandium 45 <L, QOE+D NC TLLCOE-0 10 L LZE+]
Calcium 43 2. 00E+2 P = 1. 232« 0.3 2. ISE+2
Potassium 41 L. O0E+Z I LIE-4 e N B 2. 0SE+1
Lhiarine 25 7. 0E+D 2. DiGE- RN =L TR N R STy

ule hyr 32 2. O0E~+Z N 2.U0E+2 1.0 3. L0E+Z
Phozphorus Job Waed 3. QOE+D L4, D0E-L S.00E+0 0.4 L NG
Zilicaon 282 5. 00E+3Z T 0E-L 4. 2TE+T 0.3 HG
Sluminum 272 7. O0E+L 1. D0E-1 SLO0E.L 0.3 MG
Maanesium 252 T QOE+L G, DOg-d VOO0E-L D4 MG
Socium 2372 2. Q0E+2 2. IE-D 1. 238+ (0.3 M3
Fluorine 15 <i.QUE+ K& QOE=L <1 OO+ 2.0 <3 3SE+Q
Boron 19 S. O0E+T 1. 50E-1 4, 23Z+0 0.3 2. S1E+0
Berullium S NC L3, QDE-2 NG .t N3 Z]
Lithium T 3. QE+D o T T T ) S.O0E-0 0.3 NG

SLHD 0T DEIEETEBiﬁuE.TD.INSTHJEENIvaLFUNCTIDN. .

Rhi=1. QOE-1 TW=1i. JOE+J2 AVY=s . OOE+04 F=i. QOE+JJ NF=1. Q0E+00
Thi=L, T4E+02 A=t QOE+G0 M3=3T, 22E+01

[ 24~
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TEMI SNRLYSIS JF S8SS SSMPLES
LYCLOME CRTCH EO0SOTSL-IC- 10CC&3ITS 4379)
LINE USED UNCORRECTED f

. . FOR SAMPLE SLANY SAMPLE
ELEMENT ESTIMRTE VEL_UE WALIE WRLIJE  REC

ME ¢ Mok S

{
@
[
b,
J

Jranium 238 - <9. 00E-1L <8, QE-L <5 QOE-:

H

. QI0E £ 1.0 <44L.47E=Z
Thorium <5. 00E-L <ELQDE-L 45 Q0E-4 2.0 2. 9S5E-3
Bizmuth {S. QOE-L 48, 00Z-4 <S5 00E-i 1.0 <L, 47E-3
Lead . <3, O0E+C “L COE-D (TUO0E.T 1.0 <3 54E-3
Jhalliem 2 £7+Q0E-1 £2.008+3 4T Q0E=L 2.0 <4 43E-3
Mercyry T 3. OOE+iZ L200CE-0 O3 O0E.D 40 LE. SdE-2
-Goid <S. 00E-1 Rz (S A0E-L 1.0 <4 4TE-I
Flatinum L. 00E+0 [ [ wd.DndEsd  4.d L 25E-Z
Iricdium L4, QBT b [ 1. FTE-3
Osmium <2, BLE+C N 1.4 LRS-
Phenium <4i.00E-T b i SSE-T
Tunazten <A, QCE-C 1.3 STE-3
Jantalum 3L <. <7.00E-1 . a7, 4.0 OSE-3
Hatniuym ) A78 - L4 Q0E+D NC T4 i.d . FTE-Z
Lutecium S <S.00s-1 R 25 i . 4TE-3
Yetarbhigm ivq <4, DOE+G R wi i, . BTE-T
Thueiium 1g3 <35, 00E-1 oD 1S i L. 4TE-32
Erbiym iss - LA QOE~+T NC i L0 42 58E-3
Hoimium i <3.00E-L T LS. 400 L 4TE-3
Dyzrrosium 184 <i. 00+ M wA i3 STE-7
Ternium ph £3.00E-1 Wi 1T i S48 -d
Gadolimium 158 LA OOE+D Wi T .3 L RTE-Z
Europiom 153 £7.00E~4 NT S o JEE-T
Samarium 152 <L, QOE~+ M TE L0 <z, 35E-3
Heocdumium 144 £3. 00+ HC 13, L0 I, 54E-73
Prasecodymiom A4 3. Q0E-1 N . 1.5 2 DdE-q
Carium 140 S. QoE-L 13, E-L 3. ] T IEE-d
Lant hanum 13% 2. 00E-1 NC 473 4.0 <2 34
Bar iym 137 3. O0E+T L, DiDE-d z. i.Q o BEE+D
Cezium 133 X3, 00e-1 L3 E-i <3 Q.a i 3TE-4
Toc 127 <3.00e-1 4. 00E=0 3. .2 44 3F3TE-2
Tel ium Lo L2, 0IEC L DSEed 2 1.0 JEEE-3
HAns imong 124 7. 00E~-L d = T. - £ 2483
Tim iiz I et T 2 I A Z 3TE-3
Indium LA <3, 00E-% 3. -1 L5 & 42E-g
Cadmiuvm ii AL aEw R X i ST -3
Bitlver Lov 2. Q0E+0 2. I TTE-3
Fzllacdium 105 L5 QOE<D iy Pt  STE-T
Ehodium iz 23, D0E-4 < 3. Ll S4S-a
Butheniom 104 EQOE-D S LT Z IEZ-3
Moiandanum SIS <. DOE-1 S o= 4TE=T7
Hiohium a3 12, QOE= e 1.0 25E-3
Zirconium S0 3. Q0E-2 = 1.0 T 1o
Yetrium ] <2. 00E-1L Lz .0 48 faf-d
Strontium A 7. 002+ QoE-d v ooz <. Ll2E-2
Rubidiym 25 D.0ZE+L LDOE-d T i,z 2. ATE-2
Bromine TS 7008« GOE -1 TOOLE-r T S, ASE-2
Selenium =0 LT DOE-L DE~D T o7 L SdE-T
Arzenic g 2. 00~ 4 ey ST 2. 2TE~-d
Germaniem re i 00w I A0 (T PTE-T
Gailium A 2. QN = -t 2 i . SSE-T
Zimg SE 5. O0E+= ToE-d = 1.c L ETEan




“ﬁw FARLPS IS OF SR3T SAMELES
CYCLONE CRTCH E0S0TE4-30.- 50004 #ITI/RITI

LIME USED  UMCORRECTED
--. FOR SAMFLE B AL
ELEMENT ESTIMATE YRLUE YHLUE

LISRSIS e T

(1]
1

Coppuar 853 2. OCE+1 z. 2.3 L B3E-S
Hicke? 5 : L. 00E+1 1 D] . 4TE<Z
Cobatt 38 L. 00E+ 2 3. .= L E4TE=-Z
dron S7 .. L.00E+qg 1. Q0E=D 1 (R 23IE+N
Manearesze Lo 98 v cae AUSUE+Z 1.502-1 1. Dz I2E-1
Lhromiym 30 1. 90E+2 S SO~ 1. = oL IIE-2
“anadium S41 2. OOE+ 1A SoOE-% 2 DZE-D 0. TTE~3
Titanium 47 LSO+ Td QOE-2 30022 oS 1S58~
Scandium 45 ,_.OHE+~ WIZ L C0IE~0 4o . BEE-T
Caicium 43 7. S0E+s LS T.T0Eed o= L. 108+2
Fota sigm 41 S. O0E+4 3. O0E-~-1 TOLIE-s o L. ETE+1
Lhiorine 35 2. 00E+2 SLRDIE=-D L272-2 4o TOIE-1
Syule hue 33 - 3. S0E+Z M 3 TOELZ 1 L.03ESD
Lhozehorgs I T 2. S0E+z <4 D0E-y L.D0Z= 0.4 L. FTE-1
Siliron 282 i.00E+S S OnEed LoMIE.S 507 S BZEen
minym 2772 4. SUE+4 1. 002+ 4 T0Zed o7 Z.3TE+1
Mganaszgm 252 4. QJE+~d &L IE-i S GOE-d D L. L3238+
Sodiym 2372 : €. D0E+d 2. OQE+D g O0E<-4 .3 S Z0E+1
Fluosrine is L. 00E-2 L2 C0s-4 L.0Q2+2 2. o e
Boron a0 5. 00E+3 1. S08- T.ODE-T 0.3 @ G2E+)
Bers1ligm ) NC 3 DIE-Z W o= X 5
Lithium 7 2. 00E+2 L SOE-2 SN S R w i) L.VTE=2
TOTALS 2. SSE+2
L2, I28-1

«-FY GWOT .DETECTIEL. DUE J0 .th.'.[' RUMEHT-.M&L_UNL.I

(5]

Chl.

Fl=2. ODE-Q3 TVl DOE+O0  Aved OOE+20 F=i O0S-00 ME=L. SO0
Ti=d . T4E-C2 Rid=si, O0E-03  MI=3 . 22E+D
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SSMS ANALYSIS OF SASS SAMPLES
-DILUTION FILTER EOSOTS1-DFAS/DFL4< #3830/ /#3517

w
N

LK CORRECTED
LINE USEDT UNCORRECTED CORRECTED

v FOR SAMPLE BLANK SHMPLE

ELEMENT ESTIMATE VARLUE YRLIJE g

- WRLUE REC  UJGRAMMwnZ

Uranium 238 - <S.00E-1 <. 00E-L <S.00E-1 o (5. 8RE-2
Thor ium <32 <S.00E-1 <6.D0E-1 <S.00E-4 O <i.18E-L
Bismuthn 209 <S.00E-1 <8.00E-L <5 GilE-d 0 4S.82E-2
Lead .- 208 .. . 3. .S0E+z <1i.Q0E~+C . SOE+Z g 4. 07E+dL
Jhallium 205 - "<7.00E~-L <Z.0QE-Q <7.002-1 o (L. 5TE~-1
Mercury 202 2. 00E~+0 <2.00E+0 2. GIE-+D 0. <2332+
Goid 157 <3.00E~-1 NI <3.00E-L 2 <5 32E-2
Platinum 195 <1i.0CE~C NC L4, QJE+D F i

wL.isE-1
JAridium 133 <i. 00E+U HC 2 :

L DQE-Q

O e O N e S e F PR R L BT wm

1.
2.
i.
i.
2.
i
i.
i,
J .0 i 18E-4
Osmium 490 £2. O0E+C NIZ <2000 L0 {2 33E-L
Rhenium 137 <4. QOE-+ MiC “L.20E-0 L0 4L 16E-1
Tunasten 184 {4. 0CE~+C S OO0+ {1 O0E+Q 4.0 i iSE-4
Jantailum 134 <35. 00E-O <S.00E-0 <S5 00l 1.0 <5 82E-1
Hafnium 178 <i.00E+(Q NiZ SLLUDZE-D L0 £i 1SE-1
Lutecium 75 ' <3S. 00E~-1 N <S.00z-L L. 0 <3 3ZE-2Z
“tterbium i74 <1i.00E+C N LA TE-D A0 di. 48S-4
Thulium iE9 . £5.00E-1 NC LT O0E-1 L0 <{T.22E-2
Erbium 186 <i. 00E+C NC L0080 1.0 <3, 48E-1
Hoimium 165 <3. 00E-1 NC <S ODE-1 1.0 <5 22E-2
DyzProsium i&4 <i.00E~+C NI L Q0E+D 1.0 <Ll i8E-1
LSderbium 459 {3. 00E-1 Nz {T.00E-L 4. 0 L3 4%E-2
Gadolinium 152 <4. 00E+C NC <L O02E+0 4.0 <i 15E-1
Luropium 433 <7.00E-1 NC <T.O0E-L 4.0 43, ASE-2
Samar ium is52 <4. 00E+C M RLLO0E+D 4.0 <4l 48E-1
Heoduymium 144 <3. 00E+ NC C3.008+0 1.0 43, 4%E-1
Praseodumium 141 <3.00E~-1 NC {3.008-1 1.0 43 &4S9E-Z
Cerium 140 <3.00E~-2 {3.00E=-L  <T.0E-L 3.5 <{L.TSE-2
Lant hanum . 438 <3.00E~-1 NiC LTODE=-L 1.0 <3 4%E=2
Bar ium 137 5. 00E+Z2 <5, 00E-L S.00E+2 L0 L.30E+L
Cezium 433 <3. 0CE-1 {S.002-1 <Z.008-1 0.1 <5.24E-3
Indine 427 <3.00E-% L 00E-D] 432 . 008«L 4. T 4T Z4E-2
~Tellurium 122 <4&. QQOE+D L. 00E+0 4. ZZE+D 4.0 <i18E-1
Antimony: 124 <35.008-1 8, Q0= <8 02E-L 0.8 47 43E-2
Tin 348 3. DUE+D 21, COE-0 SON0E.D L3 2
Indium 15 <3.00E-L <3.002-1 <3 00E-1 0.5
Cadmium 1i4 £4. O0OE+C CEOQQE.D AL 20E-C 3o
Siliver 107 {3. 00E-2 <S.Q0E-4 <5 03E-r 0.3
Palladium - A0S <i.00E+C NC L D00 A0
Rhadium 103 <3.00E+D N 43, 008-0 4.0
Futhenium ic4 {7.00E-1 HNC TLO0E-i A0 A4S
Moilubdenum 98 S. QOB+ L4, DOE-D SODE.l 005 2.3E
Niobium S3 £2. CUE+D {3.008-1 <2 OCE«Q 410 <2 33E-
Zirconium S0 <S. OOE-2 <8 O0E=4 <5 O008-1 1.0 <3S 22E-2
Yterium g9 <2. 00E~1 NC . dE-1L L. <2, 33E-2
Strontium 3c 2. 00E+L L2, AE-1 2.00%T+L 0.2 . PROE-1
Rutiidium 25 3. UDE+ {3, GiJE-i J.00E-0 0.2 MG
EBroamine TS <3.00E-L £5.002-1. <3T.0IJE-L 2.5 <8 TIE-Z
Selenium &0 <4, Q0B+ T.OdEwD A4 DOE+D 0.7 i5E-2
Rrzenic rg=] 2. QDE+D 42, DDE=-L S.00L0 0.5 L. isE-2
Germanium T <%5.00E-L L. QJE-1 <F, i 1.0 LS zzE-z
Lailium i <4. QOE+D S T L B =t R W S, BZE-2
Zing 55 i.00E+Z <5, O0E-L i. G2E+Z L. 0 MG
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IR 4

..LI NE USED

ANALYSIS OF SASS SAMPLES
DILUTION FILTER E0SOFSi-DF 13, TFLdr#3

UNCORRELCT

€D

SO/8TSL0ELK . 2

CORRECTED

FOR SAMFLE BLANK SAMELE
ELEMENT ESTIMHTE YARLUS WARLUE NVRLUIE

LCoppar &3 3. 00E+L <L, DOE+d 3. ONE-L
-Nickel S 2. 00E+2 <3. QUE~-L 2. Qs -
LCobalt 1) 2. 00E+1 2. QE-4L 2. QgL
Srorn S7 2. Q0E+2 1. J0E-U 1. 938+2
Maneaness 55 4. OQE+1 1. S0E-3 S, S3E+0
Lhromium S3 S. 0QE+C 4. SOE-1 S, 002+
Vanadium 51 1. ODE+ L. SOE-] L. 0inE+]
Jitarium 47 3. 00E+2 <4, QOE-4 3. 0O+
Scandium 45 <i.Q0E+0 NZ KL, SOE+Q
Lalciym 43 1. QQE=+3 1 DDE~D S38E-2
Potassium 41 2.50E+2 L DDE-L 2. SOELZ
Lhiorine 35 3. 008+ L QOE-D 2. TOE+4
Sulehuyr 3 2. 00E+3 NC 2. ODE+Z
Phoszphorus 34/2 7. 00E+Z2 <4, Q0E-1 7O«
Silticon 28.°2 T, 00E+3 2. O0E+d G, SEE+Z
Hluminum 2r/2 S. ODE+S 1 00S+1 4 Q0E+2
Masnesium 252 L. OQE+: i QOE-1 1. O0E+2
Sodium 2372 5. Q0E+3 2. Q0E+ £, I3
Fluorine is <S. OOE+T {2 00E=-L <5, GOS+0
Boron . 3. QDE+Q 1. SOE-4 2. 35«0
Bervllium ) NC 3. 0U0E-Z MG

Lithiuym 7 <i. SOE+4 <4, <4, S0E-4

SIE-2

'n :'--'-I-EU

e

0.5
0.3
s
2.3
oz
Q.3
)
0.3

1

RN

B o
=

. a
2.z
.2
0.
0.3
z. 0
0.z
o.3
2.3
ALS

wF2 AT .DETE.LJEILIJ UE LCLJN-:IRUEJE#J.MHL- uw::mu.

Ty=id DOE+O« Ai\dmd 0UE+U*

u=4 CODE+QD M3I=g, SRE+OL

Rid=1 “*--04
TN='.uu:+u0
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.-

ST QMNALYSIS OF SS8SS

S5 SAMPLES
Pot residue ZOSOT2L-SRI®IST

Pt

LINE USEDT  UNCORRECTED CORRICTED
FOR SAMPLE BLANK S

ELEMENT ESTIMATE YRLUE WELUE VELUE REC  USRSMSASRSM

Uranium

232 {1.00E-2 6. DDE-L 1 DOE-1 3.0 44 S)E-1
Thorium 232 <4, QOE~-L TEQOE-L L 00E-i 3.0 <4 SOE-4
Bizmuth 209 3. O0E-L <&, DOE-L S.00E-L 1. 2. ATE-1
Lead 203 ] V. U0E+2 LA QDD vOLERZ 2.0 2, 2NE+3
Thailium 205 L. . <L 00E-1 £2.008-0 4. 00E-1 2.0 <43.2TE-1
Marcura 292 <5, OE~-1 L& IED 5 O0E-i 1o, L2, ATE+C
Go g 127 <31, QQE-L Rt A DDE-L 1.0 E2E-1
Flatinum 135 12. QOE-L NIZ 2. OE=-3 1.0 . ZTE-1
Iridium pR X L2, 00E-% i L2.002-1 4.0 L 2TE-1
Dsmium 130 <S. 0oE-L M 5 OCE=L LG 2, ATE=-1
Frhenigm R <2.00E-4 <D 2. 008-1 4.3 <3 2TE-1
Tumasten sad L2 00E-L TE.00E+0 G2 OCE-L L0 JT.ZTE-1
Tansalum i1 .. <A.OQE-2 <00a0E-D <4, QDE-L 2.0 <3, ZTE-4
Matnium iv {2. 0QE-1 M L2 00E~L S0 4ilSTEeD
Lutzcium 7S <i.0oE-L HC 1.003-L 4.0 41 83E-4
Ptterbium ivTd <2, 00E-L N {20081 4.3 43 ZTE-:
Thuilium RS 1. 00E-1 R A DdE-d L. Ji83TE~-4
Erbium 156 <2. OgE-1 NC L& CCE-L 1.2 <3 2TE-d
Hoimium i8 4. 00E-1 T “1.002-1 4.0 4L, STE-1
DuszPrroszium is4 2. O0E-1 N 1. 00E-1 1.0 <F 2TE-1
Terbium 459 {7.Q0OE-2 MC T Q052 A0 il d4E-1
Sadolinium i35s <3.00E-1 NC L3 00E-L LD <d, SOE-4
Buraeigm 133 L2. 00e=-L NIz T2 00E-L L0 <3 2TE-1
Samar ium 152 <3. QQE-L CHNC {3 00E=L 4.0 4, MIE-L
Heodwmium 144 <5. DOE-1 M <5 00E-1 A0 <3 4TE-1
Prasecdumivm 1421 7. 00E=-2 MNC TOO0Sez A i.148=-L
Carium 140 2. OQE=-1 Doz -4 2004 L0 2. 2VE-2
Lanthanom i3s 2. O0E-1 " SCE-L LD 3.2TE-1
Barium 137 4. 00E+2 QoE-L 1. 002-2 0.7 L.l4E+2
Cezium 133 <7. IE~-2 COOE-L <ST.UO0E-Z 0% 45, 7ZE-Z
lodime 127 4. 00E-1 LO0E-Q 45 QQS-1 AT <2 Z0E+D
Tellurium izZE 2. 008-1 L. QOE+D <2 028-i Lo 43, 2TE-1
AnTimons 124 4. O0E -2 L OE-1 L0020 0. S 3. 20E-1
Tin ' ias L 00E+Z nIni= Sul ioolZez L0 L.83E+2
Ina:ium iis <A, OQE-D JAOE-L L ZDZ-0 L0 4 SZE+D
Cadmium iid 5. 02+ LDIE-D S.02Z-0 2.0 2. E4TEwL
Silwer 107 <. Q0DE-1 L0 0E-L G2 0= 4.0 43, 2TE-1
Falladiym 105 <3. 00E-1 M L3.008=-1 LT <d, SOE-
Ehodium RN {3, QOE+C o 20000 L. g BIE+D
Buthenium 01 <32, QOB+ MHC {3 20E-0 LT <4 30E+Q
Moluwsdenym [ 3. 00E+L X I 2.00Z+L 10 & AJE+1
Miobium ) £3. O0E-i w3 D0E=-L 3. 00E-4 L0 4. SOE-1
Zirconium 0 {4, OQE-Z 28, D0E-L 24 O00E-1 3.0 <4 WE-1
Yherium o] <9, QOE-2 MNC LS. 00E-2 4.0 5. 4iTE-Z
Shrondiym =1 7. D0E+L L2, 30E-% V.00Z=-1 0.5 T.T2E+L
Synidium 25 15, UJE-E <3 00E-1 <5 DE-Z 0.% 4. O3E-3
Bromine ) <4, QOE-% LS. 00E-4L 4. 002-1 4. 0 IS SIE-n
Selenium 20 <i. QQE-1 TOOOE-T i D0E-i 2.0 O3 ZTE-1
Arsenis TS <7 QDE+D L 0E=-L (T 0020 4.0 i 14E+1
Sermanivm T {4 00BE-i B D0E-1 <4 OQE~-L 10 il STE-1
Laiiium i {4. 00E-L <4, 00E=-L 4 00S-4 08 <% 30E-2
Zine L1 S.O0E-S LB DIE-1 SOOIEed oz 1. 538+5
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SEMS AMRLYSTS SHIT IAMEL ST
1

e 3
Pot residue ECSOTSR1- SHOHIST

LIME USED UNCORRECTED CORRECTED
. - FOR SAMPLE Bi.AnNK SAMPLE -

LEMENT ESTIMATE MELUS YRLLIE YRLUE REC  UGRAMS AGREM
Cospar 83 i.S0E+Z <4, DOE+D 1 SQ0E-3 1.0 2. 45E+32
Hicke? sSe S. O0E+L <3, QUE-1 S.00E+L 1.0 2. 1TE+4
Cobalt 59 3. 00E+1 <Z. QOE~14 S.O0CE+L 1.0 4, 20E+2
Lron S° 1. S0E+d 1. Q0= 1.508=-¢ 1.0 2. 4SE+4
Mansanase 35 S. QUE+Z 1. 80E-4 S.O0E+2 1.0 . 18E+2
Lhramium =< 3. 00E+2 <4, S0E-2 2008+ 1.0 4. B0E+2
Vanadiym -54 i QQE+Q <i.FoE-i LOCE+D 4.0 L. 5ZE+0
Titanium 47 7. O0E+ 4 QO - TOOQE+L 2.0 2. 25E+2
Scandiym 45 <. DO0E-1 NC T2 0CE~1 .7 T2, 29E-1
Laicium 43 1,428+ 1. O0E+ 1.428+8 (.3 S. 4%9E+4
Fotassium 41 2. 00E+Z 3. o0E-1 11— S B Bl S.Z0E+Z
Lhiorine 35 7. S0E+3 . DIE+-D T.O0E+T O.s S, AZE+32
Sule byr 3 . 3. 00E+3 NC S.O0E+32 1.0 4. SOE+3.
Phozphorys 341/2 3. O0E+« <i. 00E-1 S.O0E+4 4.0 3. 17E+4
Zilican 5.2 S.QQE+2 S e+ 4. SQE+Z o7 S 14E+2
Mluminum 2772 S. 0QE+2 L. 0082 4. 30S-2 40 S 00E+2
Maanesium 2B/ S. O0E+d <5, QE-3 T O0CE-4 o0 5 4. O2E+y
Sodium 2372 3. SUE+3 2. GOE-C S.S0E-Z 3.0 L. TAE+4
Fluerina i3 <3. O0E-1 (. 00E-1 <Z.008-1i 2.0 LS Z0E-1
Loron 0. -4, Q0E+3 1. 30E-1 L.00S-2 0.2 .4 20€+2

Bersliium S NC <3 00E-Z N3 2.5 NG R
Lithium 7 3. 00+ <L S0E-2 J.002+L 0.3 L.47E+L .
TOTALS: 4. Q3E+S
{4, TIE+1

<5 SOT. DETECTED DUE SO IHSTRUMENT MALF UNCTICON -

Rl=1. SZE-01 Tyw=s, DOE+0Z AV=L QOE+Q1 F =L 0OE+0Q NF=1i. O0E+00
Th=L. Q0E+0 Rui=Ll. DDE+0C  M3=1. OCE+CO
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TSIT Sk e
i L

IMEINGSS -

LOCDATBEGTIAADL Y BLE TORE

LINE USET  UNCORSECTED Lo
FOR SRMELZ B =

SLEMENT ESTIMRTE YRLLUZ WRLE BESC GERAMES Maw D
Taee e =3 7. QDE+ LA, CDE- T. 1.0 L34S0
Mickse? Ss 1. 00E+3 L2 00E-4 i L0 L.02E+3
Cobald S& vLO0EeyL T i T.ASE+L
drar 57 1. S0E+a I 00E+D i, 1.0 I
Marneanssse 5= L. 00E+3 L. T0E~4L i 1.0
Chromigm 33 1. O0E~ A TIE-4 1. L3

Siigm Si i.00E+L i, SOE~L i L.z L. JZE+L

Famigm 47 L. ODE- L D0E-1 i, 2.2 &, DTE+L
scandium 43 <S. OJE- M -3 0T oos
Calciuym 2 2. 0IE+L 1. J. 3
Fotasziom 44 i.00E+Z = ooz
Shlorineg 3% 7. OgE e = T T
Sulehue 33 2. QE+g by 1.0
Fhoze rharysz 3L2 2. 00E+L < 2. A0
Silicon 5.2 T 00E-L BN o 0.7
Fluminuym 272 2. DDE-4 100 1. 1.0
Maanesiom 5.z =, QOE-z = =3 =, [

Sodium 2372 2. 302+d 2. 00E+0 2 2.3
Fluorine is 2. 00E-2 L ODE-L JZ.o0s 2.0
EBoran 10 S. GidE-1 L.50=-2 T.E08-L 0.3
Barglliom S NC 13 0DE-Z =X 0.z
Lithium rs <3, DOE+w “L.308-2 3 03S.C 0T

[
£ 1
o
m
+
ja

SEE-0L Tu=Z OTE+0T Bi=i OOE+0s F=i, GO+ MNE=L SO0
QOESD Rld=t DOE+00 M3=3. QAE+QL
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SMS ANRLYSIS OF SASS SAMPLES
R

EOS2021-PFAS/PFRECHIOV/#IIZ)  BLAMNK CORRECTED

B-37

LINE USEL UNCORRECTED CORRECTED
. FOR SAMPLE BLANK SHMPLE
ELEMENT ESTImMSTE MALUE VRLUE VRLUE RSC  UGREAMAMisorZ
Lranium 238 <S. Q0E-L <€.00E-1 <«<S. 00E-1 4.0 <i.38E-1
Thoriym 232 <S.00E-~-1L. <&.00E-L <S.00E-1i 2.0 <2 P2E-1
Bizmuth 208 2. 00E+1 {6, JE=-4 2. 008+4 1.1 5. 44E+1D
Lead 208 3. 80E+2 <4 QOE+Q S.80E-3 4.0 L. 03E+3
Jhallium 205 . © £7.00E-1 <2.00E+0 <7.Q0E-1 2.0 <3I.81E-4
Mercury 202 <2. C0OE+Q <2 00E+D L2 O0E+T 10, <S. G4E+D
Ao id 197 <S. Q0E-1 NC CS.O0E-1 1.0 <. 38E-1
Platinum 198 <. OQE+J M KL D0E+D 4.0 <2 7FIE-1
Iridium 193 <4, QOE-+J N <L Q2E+0 1.0 <2 TRE-1
Cemium 150 {2.0DE+J NC 2 0020 1.0 <3 d4E-1
Rhenium 137 <i.O0QE+Q NC LLLODESD 40 42, 72E-1
Tunesztan 184 {4i. QCE+ €2 O0E+0 {1 OQE-D 1.0 <2 ToE-1
SJantalum 1231 <4i.3S0E+L <S.008+0 <4 S0S+l 1.0 <& BE+D
Hatnium irve <4i.00E+Q NC {L.00E+0 L0 <2, TEE-1
Lutecium 175 <S. 00E-L M <3.00Z-1 4.0 <1, 2SE-1
Yeterbium 174 <4i. COE+C NC L Q0ESD 1.0 <2 TZE-1
Thuiium 183 <5. 00E~-1 N £S.002-1 1.0 <i.3SE-1
Erbium 186 <i. 00E+0 NC {L.D0E-D A0 £2.T72E-1
Hoimium 185 <35. Q0E-4 NC £5.002=-1 1.0 <& 38E-i
DozPrrosium 154 {Z. 00E+J NC {2.00E+0 L.0 <5.44E-1
Jertium 153 <3.00E~-1 MNC “I00E-1 1.0 <3 18E-2
Gadaliniym 1353 4. ODE+J NC {1 O0E-D L0 <2 ToE-1L
Eurarium 133 £{7. 00E=-1 NC <7, D0E- 1.0 <1 81E~-1
Samar iym 182 <i.00E+Q NC SLO00E-D 1.0 <2 TIE-4
HMeocdymium 144 <3. 00E+Q NC 23.00S+0 L0 <3, 16E-1
Fraseodsmium 4144 {3. QUE~-1 NC RS.O0E-1 L0 <5 LSE-2
Cerium 140 <. 00E-L <3, 0E=-L Z.002Z-4 0.5 4 D2SE-2
Lant hanym 132 3. 00E-1 NC J.00E-L 1.0 2. l8E-2
Barium 137 2. 00E+Z <6, NQE=-1 2. 008=-2 4.0 2. 7SE+Y
Cezium 133 - 3. 00E-L 3. 00E-1L <3 . QC0E-1 0.4 i Z2ZE-=2
Iodine 127 <3. O0E-1 L.00E+0 <3 . 00E-1 1.5 <& 22E-1
Telluriym izs <i. 0QE+o {1 00E-Q <L . 00E+0 1.0 <2 TIE-1
-« Antimony 123 3. 00E+L <5, DGE-L SLO0E€r 0.8 2. LEE+]
Tin 113 7. OQE+L L4, DOE+D TLOOEeL L0 L. 23E+L
Indium 115 <3, D0E-A L3.008-4  {S.00S-1 0.5 £S5, 30E-2
Cadmium 1i4 <i. 0QE=+2 TL.O0E-D <L QOE.DT 3.0 S LSE-1
S Twar 107 5. Q0E-L <3, 00E~-1 S.002-L 0.3 4. QSE-2
Falladium 105 <i.00E+C NC SLLQ0QE+D 1.0 L2 T2E-1
Fhodium 103 {4, OQE+L Nz L QDS+l L0 {2 PRE+D
Futhenium 104 2. OQE+D NC TEUD0ECD 1.0 <5, d4E-1
Molundenum ] 7. DOE+0 L4 DOE- T.OME-D 0. % S S3FE-L
Miobhium &3 {7.QQ0E-L C3 00E=-1 LT 0E-i 1.0 gi mifeq
eirconium 20 <S. 00E-1L <6 Q0E-L ST 00E-1 1.0 << 3SE-1
Yetrium 9 {Z. OJE-1 NC e QGE=-17 1.0 <5, 44E-2
Serontium 1 2. D0E+C <2.002-1 2.0+ 0.2 T.41BE-2
Rubidium 28 1. 00E+D L3008~ 1. QOE-S 0.2 S, G4E-2
Bromine 7 3. QOE+D <5, QlE-L .00+ 2.5 LOTAE+D
Selenium 20 {7.00E-4 TOO0E+Q <V O0E-1 0.7 <i.3ITE-1
Arzenic TS 7. QOE+0 LE. E-L TLO0E3 0.5 5 STE-1
Sermaniym Te <i.QOE-+ WELCQQOE-L <L DDE+D 4.0 <2, T2E-4
Lailium T4 S. 00E-2 <4, Q0E=-L SLO0E-L 0.5 . .nHG
Zinc & 7. QOE+Z LS Q0E-L T.O0E+E i 0 i.S8E+2



SEMI ANALYSIS OF SRSS SAMPLES
FILTER EUSZUSi-fF FRSASFRS{#3ST, #I9SY  BLANK CORRECTED
; AINE USED UMCORRECTSD CORRECTED
) . - FOR SAMELE . EBLAMK SAMPLE -
ELEMENT ESTIMRATE YRALUE YARLUUE VRULUE RSC  UGRAIM/ Muex
! Copper £3 v.00E+1 {1, QQE-C T.00E+1 (0.5 2. 43ZE+Q
HMicke S5& 3. Q0E+1 <3. 00E~-1 J.00E+L Q.5 S.4SE+)
Cobalt 3& 2 LOE+C L& 00E-1 2. QE+C 0.5 L. 2581
Aron S 7. QOE+Z 1. 00E+Q S, 93E+2 3.2 3. 18E+1
Mansanese . &5 T 5. 00E+L i.S0E-1 4. 53E+1 (0.3 4. DOE+Q
Lhromium S3 1. QOE+2 <1. SOE-41 1.008+2 0.3 7.PTE+D
Yanadium S4 S. 00E-1 {i. SCGE-1 S.0E-L 0.3 3. 288-2
.Titanium 47 S. 00E+Q 4, JOE-1 S.0CE+0 0.5 1. 353E-2
Scandium 45 <i. QQE+ MNC CLLODE+D 1.0 <2 TZE-1
Lalcium ) 7. 00E+2 1. 00E=g B.53z+2 1.5 5. 36E+1
Poetaszium 44 1.350E+3 3. 00E-1 1. 30E-2 ©.1 3. 42E+q
Lhinrina 35 7. O0E+ 3.O0E-D S O2E-D0 4.3 . NG
Sulp hyr oS <. QUE+3 NC 2. 00E+3 1.0 3. 58E+2
Phoszp hores 3172 1. SOE+Z <4, D0E~-1 1.302+2 0.4 1. €3E+2
Silicon 28.°2 i.50E+3 S, QoE~d 1.438+3 .3 4. 28E+1
Fluminum 2T 2. Q0E+2 1. 00+ 1.32-2 §.3 3. 45E-1
Maanesiym 2e/2 2. QUE+Z L QgE- 2. 028-2 0 2 3. SSE+D
Sodium 2372 5. SCE+4 2. D0E+ S.508+4 (0.3 4. 41E+73
Fluarine i <i. OQE+Q E.00B-L AL OUE+D .0 5. 4dE-1
LBoroan i0 5. O0E+D i.3o0E-4 4.352+0 3.3 . NG
Berullium S N2 <3, D0E-Z NG 0.9 NG A
Litnhium e <Z. QQE+Q LL.302-2 <S.0OE-0 0.3 <4 J3E-1
TOTALS 5. 44E+3
(2. 24E+1

0 QT DE'CEL.xED DJJE TO. INSRUMEM’ MALE UNCTION

Ri=g u2=-01 T“c* OOE+0¢ RY=4 OOE+uf r=i ;5——u4 NF=1. JOE+0Q
TW=4 . D0E+-I0 Ri=4, JOE+Q0 M3I=3 .QAE+D4
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TIME ANALYSIS OF SASS SSMPLES
RESIr E03203L-XROHTSL)  BLANK CORRECTED

r
-

z

m

IO C
[0
m
(u]
O
ra
P
A
A
in
'y

-l

u
(=)
(] 8
0

m
=

-
-
o am
o o o=

=RIC
=t L
i

mm .-

ELEMENT ESTIEHTE YRLUE YRLUE

g Rt RESC  UGRAMA KD

Aranium 238 £35. QOE- <8, hJE-d S.00E-1 L0 L2, 2SE+0
Thorium 232 {3. O0E-1 CE.OJE-L <5 00E-i 2.0 <4, SOE+D
EBlzmutn 209 7. 00E-L <&, ONE=-1 T.OdE=L 4.0 3. 1S5E+3
Lead 203 i 00E+D LA QJE-D L.O00E-D L0 4. S0E+Q
Thallium 20%5 7. 00E=-2 2. 00E+0 (T O00E-1 2.0 <SS, 30E+D
Mercury 202 <2. QOE+C L2 00E.D 42 oAl LB 0D0E+L
Gotid 197 <5. Q0E-1 Mz L0 <z 2SE+0
Flatinum 155 LA QOE-C N LODCE-D Lo i SOE-D
Iridium 193 <4 QOE-D =7 “L.00Z-0 L0 La SOE+D
Cemium 120 2. QOB+ M SO0E-D LD <3 J0E+Q
Ehernium 127 4. Qs M TLUD0E~-D LD Ca SQE+D
Tunastan i34 CELDOESD {2 Q0E+D L 00E+DY Lo Jd SOE+Q
Tantalum 134 4. S0E+L K9, 00E-D A SAE-d 4.0 <3 TSE+1
Hafnium 173 L QOE+D - [ TLO0E+D A0 <4 SOE+D
Luseacium 175 <S. QIE~-L M ‘ ] 1.0 <2, ZSE+J
Yetarhigm iT4 4. PoE+D NI Ll e+ D L0 Jd SOE+D
TR ium 1E3 {9. 00E-1 i SSLO0E~L L0 <2 2SE+0
Erbium 155 {4, QQE+G NC LTAQOE+D 1.0 4. SOE+Q
Ho ' mium PRt {9, QOE-L NC “0.002-1L L0 42.29E+D
Dazerosium i&4 {Z. QOE+J NiC . O0E+D 1.0 <3 00E+0
Ternium 159 £3. 00E-L NZ <3.00E-1 L0 <L, TSE+D
Sadolinium iSg <i.Q00E+0 MiC LRDOE.D 1.0 <4 SOE+D
Burorigm A3 {7.D0E-1 N TTLOONE=-L L0 43 ASE+n
Samar iym isz <L, OQE+O NC CLLQOE-C 1O Jd S0E+Q
HNeocdumiym 144 €3. QQE+{ NC <23.00E0 L0 <L, ISE+1
Prazeodesmicm 141 {3. QQE-L MHC 3. OE-L 1.0 il 3SE+D
Carium 140 £3. 0DE-1 R3.00Z-L 3. 00Z2-1 0.5 <5, THE-1
“anthany 138 <3. 00E~-L NC T3 IE-L 4.0 <4, ISE+D
Earium 137 £S. O0E-1 <8 00E=-1 S 00E-1 1.0 <2, 25E+1)
Cezium 133 <3. OE-1 L3 00E-1 (3. 00E-L 0.4 £2. JZE-1
Iodine 127 <3. 00E-1 1.008+0 <{Z.00E-1 1.5 <. 0ZE+D
Telluriem ize <L OB+ LLDDESD <L QIET LD <4, SOS+0
PaT imen 121 {5, QOE-L <BLQOE-L AT LGE-L 0.8 {i. ISE+
iig L4, OOE+D SLOOOE-D  Gi DOEed L0 <4, SOSeD

145 £9. OOE-L C3.00E-L {5 0IE-1 0.5 <L AZE+D

iid 4. DOE+D LL D0E+0 <L QOE-D 3.0 <i. ISE+L

107 <35, QoE-1 CO.00B-L S OIE-i 0.3 {5, PSE-1

109 {4, QCE+d MNZ SLCIEAD 40 4 SOE«D

Rhodium 103 £3. E-L N L3.002-L L0 LA ISE+D
i0s <7V, OQE-L NZ ST.OOE-L 1.0 <3 4SE+0

1] 2. D0E+D R N g ] 3OS0 QLS L. 3%E=-2

a3 <Z.00E-L CI00E-L 43 002-i L0 «i. 3SE+]

wirconiym 0 <. Q0E-2 CELQIE-L 4SS DNE-r 4.0 L 2SE+D
Yetrigm a9 <2. QCE-1L MHC L2 DDE=L 4.0 <% J0E-1
Strontium =13 1. QOE-+ {2, QidE=-1 1.032-0 0.2 FOOME-L
Fubidiym 25 3. QOE-4 LS. 00E-L <2 00E-i 0.2 <2 TOE-1
Erominsg rg) 2. 00E+D 45, 00E=1 S.O00E-0 2.5 2. 3TE~+1
Selenium 20 <5 0OE-1 VOOOESD (S 00S-i 0.7 <o, STE+D
BArzernis k=] <2. ODE-L L&, 00E-L {2 002-L 0.5 <4 SOE-1
Sermanium Te L. O0E+Q CELOOE-L <L Z0S-0 4.0 <4 SOE+D
SBallium 7 <3. 00E-L <4 DE-L (T 00ES-r 0.5 <& TSE-1
Zinc S5 S.QQ0E+L L5, 008-1 S 00E-L 1.0 L. 80E+2
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Corpurpr

LINE USED

E|

S

For

TIMATE

UNCORRED
SAMPLE

‘\

ORRECTED

SAMELE

YRLUE R3iC

UGRSi, M3

83 L.00E+L {4, QOE+Q 1. 00E+Li 0.5 L.13E+1
MNickel I8 2. QQE+2 <3. Q0E-1 2. 008+2 0.% 2. 9ZE+2
Cobalt S8 2. Q0E+0 {2, O0E-1 &20E+Q 0.5 2. 25E+Q
Iran S7 7. 00E+1 L. QOE=Q & 30S+L .3 i.88E-1
Mansansse S5 3. O0E+C 1. S08-1i <. 858+ 0.3 3. 11E+Q
Lhromiym 332 T. 00E+4 <1 S0E-1 S.OME+L 3.3 S 40E+1
Yanadium 54 2. 00E-1 w4 SOE-4 < OJE-i 3.3 1.35E-1
Titanium 47 3. 00E+Y <4, QIE-1 SLO0E+T Q.S 2. 24E~2
Scandium 45 {3, ODE+D M L OO0E.D 10 wd SOE+D
Laicium 3 1. 00«2 1. DOE- 2. 30z+L 0.5 4. d4E~1
Potassium 41 L S0E+Z 3. 008~ LoS0E+2 s 4. S0E+1
Lhivrine = 2. QUE+ 2O00E-0 4, OoS-0 1.0 <4 SOE+n
Sule hye 33 2. QUE+Z NC 2 D0E+2 1.0 2. 28E+2
Lhose harus 31./2 S.00E+D L4, QOE-1 T.O00E+0 0.4 L.7S9E-2
Silicon 28,2 1. SOE+4 5. 004 1 528+ 0. 3 2. TTE+3

RBluminym 2772 2. DOE«Z LIS+ 1.238«2 0.2 1]
Maargsinm 252 3. 00E+Z TR, DGE-d . 00E.z 0.z L. 33E+2
wSodiym 232 S. ODE+Z 2. 0DE+0 4. 5325+ 0.3 2. 71E+2
Fluoarine is <i.O0E+(J C2 00E=-1 <4, QOE-0 .0 I3 OOE+D
Soron 10 3. 00E+Q 1. S0E-1 2.358+0 0.3 T.ETE-3

Beruliium S NC <3. 0LE-Z NG 0.5 N3
Lithnium ra <Z.00E+Q LL.SOE-2 42 00Se0 0.3 {2, TRE+Q
TOTALS: &, O4E+3
£3.31E+32

.24n&adIEE;DE?EE£EHEIhd&tﬁi:If);itﬁ&iﬁhﬂiEh&T.EENJ?LHHEHLIDbL - -

Ri=1. QQE-C1

Th=1, 3SE+02

TV=L, OOE+OZ AV=L. O0E+01  F=i, QOS+00] NF=L. DDE+Q0
Al=L. DOE+00  M3=3, Q1E+0<
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- et kst -t v e

SEMES ANRLYSIS OF SAs3 SaMPLES
Pot residue SCS2081-SR(#405)

LINE USEL UNCORSELTED CORREECT

=4 SAMPLE SLEMY, SAMELE

M

ELEMENT ESTIMRTE - WRLUE WRLIJE WRLIUE

0
[
p

IHGRAMS A GRAM

ddranium 232 <2.00E-1 <8 00E-L L2 .008E-i 3.0 {2, PiE-4
Thoriuym 232 <&.00E-1 S 0OE-L <2 00E-L 3.0 €8, TAE-1
Bizmuth o208 7. D0E-L L& D0E-L v.OOE-4L 1.0 L. O2E+0D
Lead 208 7. 00E+Z {i.02E+Q 7OO0E-.T 2.0 2. U3E+4
Jhailium 205 {4, Q0E-L <{2.00E+-0 <1, O0E-1 2.0 <Z.9E-2
Mercurs 202 1S 00E-2 {E.00E+Q 4% Q2E-i 40, <7, 2SE+0
Loig 19?7 <4. U0E-L NC L4.00E-1 L0 <L 4SE-4
Platinum i9% {&.0OE-1 N L2.028-1 4.0 <2, 30E-1
Jridium 193 <2. 00E=-L MC 42 00E-1 4.0 <2 30E-1
Dsmium i20 <3 QQE-1 NC TEO0E-L 1.0 7. 28E-1
Rhernium ST £2. 0= Mz 12 00Z-1 L0 2. I0E-4
Tunasten 1384 {Z. DOE-1 T2 QIEAD L2 IE-L 1.0 42 B0E-4
adantalum i34 <4. QQE-% £9.008+7 <1.00E-4 2.0 <2 90E-1
Hafnium 178 2. 00E-1 NC {EOMIE-L 5.0 <4, 95E+0
Lutecinm 179 <i.D0E-% e LLCOZ=-L 4.0 454, 4%E-1
Yhverbium ivs <2. 00E-1 HIC L2 008-1 1.0 <Z.20E-1
Thetiym R3] <1. 00E~-4 M L4.002-1 41.C <4 4SE-1
Erbium isé <2. 00E-1 NC {2.00E~-1 1.0 <2 SOE-1
Hoimium 188 {1. Q0E-L NC {1.00E=-1 1.7 <i. 45E-1
DeusProzium 184 <2.00E~-L -NC L O0E-1d L. <2, S0E-4
Tarnigm 159 47.00E-2 NC 47 OE-2 L0 <5 O2E-1l
Gadolinium ise {3. 00E-1 NC L3 00E-L 1.0 <4 3ISE-1L
Eurarium 153 £2. QUE-L [ [ “2.00E-1 4.0 <2 SIE-i1
Samar ium 132 {3. DOE~-L MNC LS. O0E-4i 1.0 <4, 3SE-~1
Heoadumium 144 <5. 00E-1 M 45.008=-14 4.0 <4T.28E-1
Praseodumivm 144 V. QQE-2 NC vLO0E-2 2.0 i 02E-1
Joerilum 140 4 E-L L3I - 1.022-1 1.1 L. 45E-1
Lant hanum . i3z 7. 00E-2 N T LOE-2 A0 i OZE-1
LEarium 137 S.0UE+2 <&, Q0E-2 S QIE-2 0.7 S.02E+2
Cezium i3 <P.QJE~-Z K23 00E=-1 <F.OJE-2 0.5 S 0OSE-2
Jodine 127 1. 00E-1 1. 00E+] <2 QdZ=-1 4.5 Ji. 95E+)
Tellurium 12 <2 OE~-1 ThLOQOE-D {2 LE-L LD <2 SOE-4
Hatimony 124 2. Q0E+L {8 DOZ-L 2. 00«1 02 L. TEE+L
Tin iiz L. 00E+2 <4, OO LOO0E-2 4.0 L.45E+2
CIndium 145 <1. OOE+D €3 00E=L 41 0340 L0 <L, 45E+D
Cadmiy iig V. OOE+ <AL DQE-D TOODE-D 3.4 Z.O05E+L
Sitwer 107 2. 00E-L <5, DOE-L S.00E-1 L. 4 ITE-1
Falladium 108 {3. 0OE-1L NC C3LOE-L 1.0 <4, 35E-1
mhodigm 103 <3, D0E+D N AIODZ-D L0 <4 TSE+D
Rutheriogm ica L3 00E+D NC <ZTO00E0 L0 {4 3SE+D
Mo lwndenum g 2. 00E-2 L1 0T 2.008-2 1.2 2. ME+2
Miobium 23 + 5. 00E-1 “3OO0E-L <5 00E-i 4.0 7. 25E-1
Zirconium 20 3. 00E-L 4. D0E-L J.ME-L I 0 4. 34E+3
Yetrium K] S 00E-2 NG S.GOE-2 4.0 T.28E-2
Strontium Ze 7. O0ELL 13, QOE-L T.ORELL OS5 3. 02E+2
Bubidium 5 5. 00E-1 <3, D0E-4 S.O0E-1 Q.5 3. S3E-1
Bromine 7S 3. 00E+D <5 QE-~-1 D000 4.0 2. 90E+L
Selanium S0 <7.Q0E-1 TOO0E-D KT G0E-L 2.0 2. 0ZE+D
HArzenic =) {4, DOE+D LE20E-L A& DOZ-0 4.2 <35, 20E+D
Germanium e <i.00E-L 8. 00E-1 <1, CEE-L 4.0 i 4SE~-1
Laiiium 8 2. D0E-1 24 QDE=L 2. G0E-4 0.5 L. TIE-L
Zing = 2. S0E+d LT, E-d = TOE~d 2.0 T.25E+4
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S35 AMALYS IS

’ . OF SRS SAMPLES
Pot residue 5

~
EQSQUSi-Eay

LINE UZED
. FOR
STIMATE

UHCORSECLTED
SAMPLE
ELEMENT YRLUE

CopPer
Hickel
Cohalt
APOn
Manaanessz
Lhromium
“anadium
Titariym
Scandium
Lailcium
Fotazzsium

&3
s3
S
=7
55
sz
51
47
45
43
41

. QOE+Z
. QOE+L

™,

10 3 0 g 00 A D Ry (R -y
o
C
m
}.
I

. QOE+Z

Criaorine S . Q0E-Z
Sule hur = . OOE+3

Phozsrhorus 34/2

o
Cr
i
+
&

S

5

S
Tilicon 25,2 2. 0OE+2
Aluminym 272 L. 002
Maanezigm 252 5. O0E+4
Sedium 232 2. S0E+3
Fluorine is £3. O0E-1
LSaoron i . O0E+z

Berwlliym
Litaium

4O

Q%M
[
(]
m
_04
'4-

ELANK
MELUE

A

Py
LAY

PR
DR Y

';-. (EN NN o VRO N ES

-,

CCE+D
QOE~-L

. gE-1
. QOE+D
. SOE-1
CSDE-L
. SE-1

L DQE=-L

-
whane
(u}

L DIEeL
LRl

SR -

-

L RDDE-D
L OQE-L
. SOE-L

<3 00E-2
<i. S0E-2

.;H).QBT.DEIECiED,DUE”ID.INSTRUNENTuMHUEUNCJIEmL

RW=1. 4SE~-QL

TW=L. ZOE+00  Fld=i QOE+00 M3=4 0OS<aC

an

B-42

F300 00 £ 1S R3O b G g O O g

8

ORRECTED
SaMPLE
WHRLLIE RS

i

“r
-

[4

L SOE-2

|-
pat)
-
-
-
at
-
-

(N

CQOE+Z L0
CHOE = 1.0
Cos-4L 4.0
0DZ+-3 1.0
QDE=Z 4.0
ooZ+2 4.0
Doe+0 1.0
= 2.0
= .7
0.3
oz
.9
1.0
1.0
o,
S22 o

COGEed .5
SOE-3 2.0
LOGE-Ln 2.0
L0E-2 0.3
X} .5
JMXE-L O3

TOTALS:

Tw=i. QUE+02 Avel. QOE+04 F=i. QCE+OQ NF=1i.QOE-0Q

UGRAMS./GRAM

P LERIE

. OZE+3
2E8E+1
SOE+L
. 2SE+3
.4SE+3
. IDE+2
. SSE+(

B Ry

i
S FiE+2
2. O3E-1
<. 81E+d
4, IBE+Z
2. 8TE+3
V. 2E8E+3
T.28E+d
2. Dd4E+Z

. A4E+T
. BIE+d
L DSE+4
TiE-41
TOE+L



.

O FILTER EQS2084-DFL8/IFLT(H3I29/#400) BLK CORR

o

LINE USED UNCORRECTED CORREZCTED
‘. FOR SHMPLE BLANK <t
ELEMENT ESTIMATE VARLIUE YALUE YR

I
C
m
1
)

GEREMS Mk 3

Mranium 238 {2. WE-2 <. 00E-L <2.002-4 IT. 0 44 TOE~-1
Thor ium 232 {2. O0E-1L WS O0E-L (2. IE-4 3.0 <. TOE-1
Bismuth 209 1. 00E+L L&, dg=-1 L 008wy L3 2. 83E+D
Lead 203 L 20E+d {4, GoE~+d 1. 208+d 2.0 =, TSE+3
Thallium 20% <4, O0E-2 {2.00E+0 1. 00E-4 2.0 4S5, SSE-2
Mercury 292 <5. O0E-L L D0E+D S JOE-1 A0, <4 GiE+Q
Lo td 197 <4, O0E-L NI {4.002Z=-4L 1.0 <2 3TE-2
Flatinum 195 <2, 00E-1L MHZ T2.00E-1 1.0 <5, S5E-Z
Iridium A9 <2. QJE-L MT {E.00ZT=L L0 45, 8552
Osmium 150 <S.00E-L ST CSL0DE=L AT i, GiEel
Phenium 127 <2.00E~-L M C2.00E-L L0 {5 8SE-2
Turaztan 1354 2. O0E-L <2 0C0Ew.D <2 O0E-1 1.5 +5. 835%-2
Jantalum 121 {4, QO+ £3.00E+0 41 QOE+0 2.0 <5 SSE-2
Hatnium iTE <Z. O0E-1 NIZ <SLO0E-L 5.0 <2 83E-1
Lutecium 175 A4, QOE-L HC CLUODE-L 1.0 42 B38-2
Yeterbigm 174 <2 00E-1L 2 [ {&.00E=L 4.0 <3 S5E-2
Thelium 1eg <A QUE-L N CL.O0Z-1i A0 <2, 23E-2
Erbium LY <Z.00E-1 -NC RS OJE~-L 1.0 <5, 85Z-2
HHoimium ie% <1 O0E-4 NC L. 002-L 1T <{Z. 33E-2
DysFroasium 154 <39. D0E-L NC LS. O0E-1 1.0 <4 GiE-q
Terbhium 159 <VLO0E-z NC {T.008=-2 1.0 <i 22E-2
Gadolinium 183 £2.00E-1 NIZ L2.2E-1 1.0 <5 SSE-Z
Lurorium pR=xc) <1.00E-L a | “L.008-L L0 (2. 33E-2
Samar ium ise <35. 00E-L NC SSL00E-1 1.0 <A GiBE-d
HNeoduemium 144 <7.00E-1 HC <V, 00E=-4 1.0 i 2Rg-d4
Praseodumium 4144 7. U0E~-Z NC <Y ODE=-2 4.0 i, agE-Z
Lerium 140 7. 00E=-2 <3, GOE-A VLOO0E=2 4.0 L. 228-2
Lant hanum 13s 7. 0OQE-2 NC VOODE-2 4.5 L SSE-2
Bar ium i37 7. 00E=2 <€, QOE-1 TLO0ES2 2.7 2. 0SE+1
Cezium 133 <7.00E=-2 J3.00E-1 ST O0E-2 0.5 {5 39E-3
Jedine 127 {7.00E-2 L A0E-0 <7 . Q0E=-2 4.5 <2 397E-2
Talluriym Lz <2, D0E-L CLOQOED 2 O0E-i 4.3 <5, SSE-Z
RAntimony o 2. 008+2 {6, =L 2.03E.2 0.8 3. 2S9E+1
Tinm ids L. 00E+Z LE ., DDE-D LOCE-2 400 o, TEE+L
TIndium 18 <7.00E-2 {3 O0E-L 4T 00E-2 4.0 4L, 23C-2
Cadmium iid 2. 0oE-L CLLOQE+D <2 O0E-L 3.0 <i. TOE-L
Sitlver ACT Z. O0E+J <5, Q0S=-4 2.00E-0 4.0 3. 85E-1
Falladivm i0s 2. 00E-1 HiC <SOCE-L L9 4% sSSE-2
Fhoadium 103 £2. 00+ MT L2 000 AL 2 4T ESEed
Futherigm 101 {9. QOE~1 MZ LS 00E-L 4.0 i.4iE-1
Molwodenym ] S. ODE+Q S S wint— S.00Z=0 . 40 L.41E+3
Miobium 33 7. 00E-1 3. 00E=L (T .C0OE-i 1.0 <4, 33E-1
cirzoaniym 20 {4.00E-% . J0E-L L QIE-d TO0 3. 42E-2
YEtrium 33 <5, QQE-2 WHC {3 00E-2 1.0 i GiE-Z
Strontiym =1 S. 00E+C AR DE=-1 S T L.ETVE=2
FPubidium 55 5. OOE+Q <3 00E-L S U0E-D 0.3 3. 33E-1
Bromineg TS 7. QOB+ 45, QdE-1 T.OOE+D 4.0 T.R4E+]
Selenium 200 {7. 0QQE~1 VOODESD  <T.O0E-i 2.0 3. 9SS-1
Hrzenic 73 2. IIE+L {2, IE=L 2.00Z-L L0 T.ESE+]
Sermaniuym T 22, 00E-4L <E.DOE-L  <ZUO0E-i 1.0 <S.s855-2
Lailium TL S. 00E-2 14, DOE-L S.00E=-L 0. & 2. 42E-2
Zinec =5 4L.D0E+32 45, E-1 i, . S0E-2 2.3 2L ADE+Z
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TCHRIFSARGDT Y SLE CORR

L L IMT

USED

FOR

NCORRECTED CORE

SAMPLE

ANK

ELEMENT ESTIMATE YRLUE VRIS mSC UGPHN”/M**o
Copper 53 L. 00E+Z <4, DOE+D 1. i.4 2. 259+
HNicksl =11 7. 00E+L 23, 0dE-4 7. 1.0 L.34E+1
Cobhalt 39 S. 0oE+L {2, DDE-L S 1.0 1. 40E+1
Liron S7 1. 00E-32 1. QOE- . 1.0 2. ViE+2
Mansanszse 35 S. O0E+L 1. S0E~-1 &, 1.0 1. 33TE+2
Lhromiom S3S 2. 008+ <L S0z - 2. 1.0 2. STE+)
Yanadium 31 3. QOE+G i, SOE-i 2 1.0 2. 45E-1
Titanium 47 1. .00E-2 S BRulut-C Ry i, N Z.S7E+L
Sz aEndiam 45 <8, 00E-1 HC <8, .7 O3 358z
Cailcium 43 1. 30Z+< 1 0020 L.00E-4 .3 L4528+
Fotassiym 41 S.00E~+= 3. Q0E-1 SO0EST 03 L.SdE+Z
Chioring 3% 2. 00E-2 3.0OE=D L5372+ 5.3 g
Sulphup 33 2. UDE+s NC 2. 3084 1.Q S, S4E+3
Phozrhorus 342 L. S0E-Z <4 0lE=-L 1.508-3 4.0 4 4TE+2
Silicon i ey 3. 0QE+Z 5. 00E-i 29T o7 MG
Aluminum 2772 1. 00E+3 1. 00E-1 S5.3C.2 4.0 NG
Masnesziym 2372 L.50E+3 LEL DOE- 1. 508+ 0.5 2. A0E+2
Sodiym 2372 7. 00E+3 2. QOE-Q T.OIE+T 2.0 2. E9E+3
Fluerinse i <Z.00E-1 K& 00E=-1 42 O0E-i 2.0 WA 13E-1
Loran 10 2. O0E+1 1.S0E-1 1.832+1 .3 3. 81E-2
Berwlliym ) NC L300 E 2z MG RN . NG A
Litnium T L7 . QQE+C 4. Sas- CTLR0E-0 0.3 4S.33E-1

<£BX 0T DETECTIED ,DUE TQNINbIQUMENT MHLEUiLTIUH.

RUW=1. OSE-QL  Tyw=d.
Tw---‘ )

UUE+0
JDE.D0 Wi L uDE+

Hw=1 OOE+UI
Mqau . 01:""-‘1.
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.

TITMIT SNALYSIS OF S&s:

IMPINGER + CONDEMNSATE HISCIAO0-Z0S25S81 ¢ #42S. 84270 ik CORR
NE USEDT UNCORRECTED CO=RSZIT

- FOR SRMPLE S ARk SAMPLE

ELEMENT ESTIMATE WRLUE WL LilE

g R BEZ UJGRSINS A Mk D

Jranium 233 <S. 00~z <8, DOE-1L 2.0 <S4 ESE-2
Thorigm 232 19, 0JE-2 S, IE=d 2.0 4, ZTEE-4
Bizmutn 209 <S. D0E=-2 s, DoE-1 1.0 {i 4Sg-1
Lead 20 L. 00E-4 LA, DOE-D 2.0 5. 52E-1
Jhailium 205 £9.00E~-2 42, DDZe0 2.0 42, 91iE-1
Mercury 202 <3, ODE-L 2 O0Ee 0. nZ SAESD
Gold 197 <S. ORE-2 N 1.0 4L 4SE-1
Flatinum 19% <i. 0QE-i M 1.7 42 miE-1
Aridium 1932 <1, QoE-L bz L0 42 2dE-d
Qsmium sy <i.00E-1 HC L0 N2 SiE-d
Bhernium 37 47.00E-2 D = L0 RS
Turnastan is4 AL DJE-L . AL ioE=i AT L REE-L
TdJantalum Az <9. U0E+J T TTLD0E.D 20 . 3iE+1
Hafnium ive L. QODE-L [ w4 i000.40 LGSR
Lutecium i7S 430082 2O <3, 2 L0 TZE-2
Yeterbium iv4 i Q0E-L NiZ AL GdE-L 4T L HiE-1
Thuilium 183 3. 00E=-2 2 D L3 TLEes LD TZE-2
Erhium iés LA QUE-L NiC KE L DQE-L 4D L PAE-
Hoimium 185 <3.00E-2 [ [ L3 002-2 A0 TIZE-2
Duzerosium 1&4 <A, QQE~-L s SLLDDE-d L0 SiE-1
Terzmiogm 43 3. E=-2 ] LETO0E=2 A D TIE-2
Gadolinium 152 {i.QCQE-1 MNC CEOQDE-L 1.3 SiE-1
Eurovium 153 L7, 00E-2 HZ LT OGOZer A0 Z.04E=-1
Samar ium 1352 <i.00E-% (1 LA GQE-L 4.0 <2, SiE-1
HMeoduamium 144 {2. Q0E~-1 M C2.5IZ=1 L. &S 22E-1
Fraseadumium 4144 <3. 0QE~2 N CTL0OE=-2 40D 48 TIE-Z
Lerium 14 £3. 00E-2 SELD0E=L T IIE-2 L0 42, TRE-2
Lant hanum. i3% <3008z NC LTO00E-2 A0 £% TIE-Z
Bariem 137 <S. Q0E-2 8. 00Z=L ST 0LIE-Z LD 4L, 45E-d
Cezium 133 L3 00E~-2 L3 00E-L 43 LIS~ 0% £4 TST-Z
Jdodine 127 £3. 008-2 L.032+0 L3 0IE-2 LS 4L FiE-4
Tellurivm 12 L. 00E-% TLLCOEed AL QIE-L 4.7 <2, 2iTeq
ARt imenw 124 £3.00E=-2 CEODIZE=L 4T 00E-2 D€ 43, TRE-2
Tin iig 2 O0E- LA DSE-T TOLIE=D AT oL T IESD
Andium 115 <2. 00E~-2 43, GOE=-1 p 1.0 T.32E-2
Cadmium iig <iL00E-L CTLLODOE-D A 2.0 S, TIE=1
Sitlweer 107 7. 00E-2 <9 E-y T, L. 2. 04E-1
Palladium s <7.00E-Z L D ry 1.7 42 04E-1
Rracdium 1073 42, O=E-2 el ey i T 82E-2
Syt henium icd L7 Q0E-Z Mz ST i Jdz-1
Mot ewndenum 22 3. GUE=i <1, DOE-i K] 100 2, A28+
Miohium ) 2. 0OE-Z NI, OE- z 1.8 T EZE-Z
Zircaonium 20 43 O0E~Z 2 B G ey 2.0 L2 8281
Whgriym 3 <2 D0E-Z NC L2 1.0 5. 22E8-2
Strontium = 3. 008-2 <2, 00E-L 3 2.5 . 99e-2
Rubidium z5 <O 00E-2 L3.00E-L <2 0.2 AT 27E-2
Eromine T 5. 00E-2 LR IE=-L =3 4. 0 HiG

Zelenium a0 T2 MIE+D Y.oDE-D Iz o igE+l
Arcenic TS 8. E-2 L2 DIE-s =8 100 AzE+1]
Sermanicm TE {39, 0QE-2 AL DB IS, 1.4 LSS -
Lailium 74 <7.008-2 L DOZer T LS S, 22E-d
Zine . 8 3. 00E-1 LT GIE-d I X 2. aTE=2
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IMI AMALYTIE O

I

MEIMGER - CONDENIS

TRMPLSS

HISCOAD=E08258L (8428 8427

LIME USED UNCORRECTED CORRECTED
FOR SAMPLE P SaMELE .
ELEMENT ESTIMRTS WRLUZ WIS RS UGRAMS, M3
Copper &3 L. 00E+D <AL DoE.D L 1.2 2. DEE+Q
Hickel S8 7. 00E+ <3 T 1.2 2. 038+2
Cobalt 52 L. O0E+D i 1.0 2. TH4E+O
drorn ST 3. 00E+2 1. . 1.3 3. E2E+2
Mansaness 5% 7. QOE+D i. <, 1.3 L. 358+
Lhromiom 53 L. 00E-2 4. L. L. 2. 3E.2
Yanadium Si. 2. O0E-1 Sd ey L. S, TiE-1
Titgrnigm 47 <LO0E-L <4, = 2.0 4T 2ZE~1
Scandium 43 <2, 00E~1L Wi gy 2.7 8 GTE-4
Caloium 43 S, D0E - 1. WIE-d ES o3 2, 21E-1
Potazzium G4 2. 00E-1L 2. OIE- 4. Gz L. 38E+1
Lhiorine IS 2. 00E-y I.00E-0 i oz <. ITE+L
Sulehyr 32 T, QLE+Z W =, 1.3 L. 4TE+d
Fhosehorys IL/2 S, QDE+D L DTE-L <. L. L.9448+
S=ilicon 252 L0031 TOO0E,L o4 Q0T TR ASEeq .
ARluminum 272 S. OOE+D Soodg=i T DI040 <L 4SEed
Masnesivm 282 3. 0GE+D . DIE-s R AN B S TEE
Sodium 232 2. T0E+a 2. 0= 2. T0EZ=-¢ T 0 2. A2E~<S
Fluorine ig <&, ODE-2 L& 0ZE-L <2 Cos- .0 AL LEE4D
Boron 10 3. DIDE+ 1. 208-1 2. 8%E-0 0. % 2. 428+
Sersllium ) NC I 00E-Z e 1x] s M3 =
Lithium 7 NC i S0 4z oz MG |
TOTARLS 2. TdE+E
L. D2T+2
SR Ld0T DETECTED DUE T INSTRUMENT MALFIJNCT ICH
=2 L3S0 TW=Z, STE+0T gv=s COE+QL  F=i GoZ-co ReE=l TOE-CD
TW=LLDIES00 Rl=t DOS+00 MI=2. DAE+L
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b SMELYZ IS OF SRSS SSMPLES
FILTER PRARL/AZ=-ZS0S2SSL (&4ATD) Timme CORRECTED

LINE USEZ UNCORSECTED CORRESCTED
. FOR SAMPLE LRk SHMPLE
ELEMENT ESTIMARTE WRLIJE

e re

WRLIJZ RIS SRENS Mo T

Urarnium 23e <2.00E-2 = 2. Q02-L 3.0 £{Z. SSE-1
Thorium 232 <2, D0E~-1 s C2.00E-L IO 42, ASE-~d
Bizmutn 209 7. 00E-1 = SDE-L AT 2. L0E-4
Lead 208 7. 00E+4 L QOE-D JICEed 200 5. 20E+4
Thailium 20% <i. 00E-L L A2 QDS QdZ-L 2.0 <3 2%E-2
Mercury 202 {3, D0E-2 LR ISl COZei A0, i 3TE+D
Gold 1a7 <1, D0E-L M DaE=-4 40 . 43E-2
Flatinum 135 {3. DOE~1 HZ DoZ-i 40 . 33E-1
Iricdium 133 <2, 0E-1 S QOE=L il 3S5E-2
Demium 13 (3. ODE-~L Mz igg=i 4. d ITE-L
Rhenium 137 2. D0E-L i [ S T 2IUE-2
Tunasten B S.O0E-L LE, IR e S onE- i.0 2. 2iE-1
Jantalum 134 <3. ORE+D T 00E.D <2 00S-3 2.0 2. SSE+D
Hatrium iT3 <3. 00E-L HC T3 008-1 5.0 <8, SEE-1
Lutecium LTS <L, 00E-L P €l 00Z-L LT 44 43IE-2
Yeterhigm iv4 23, OOE-L (S SFLD0E=L 4D i, 33E-1
Theiium 129 42, D0E-4 MC 2. 00Z=L 4. 3SE-2
Erbium 188 {&. 00E-1 N 2. TOE-L 1.0 23E-2
Hoimiym 185 <4, QQE-L i L O0E=1 .G SE-2
Duseprozium 184 <3.00E-1 MC S.o0E=-1 4.0 i 3TE-1
Teroaium PR 7. 0QE=-2 (XL TOO0Z=2 L3 z
Gadolinium i5& <3. D0E-L NZ C3.00E-4d 4.0 -1
Euraeiym 133 <2. Q0E~-L LT = LS N T \ 2
Samar igm is2 <3.00E-1 NC C €3.O0E-i 4.0 i, IZE-1
HMNeodamigm 144 <3. QOE-L NC LT.022=-1 1 2. 24E~-1
Fraseodemigm 144 <T.00E=-2 M <T 4.0 <32 LA0E-2
Cariugm 140 2. 00E-1 L3, E-L 2.005=1 L 2. 2RE-2
Lanthanum . i3s3 S. OOE-2 N SOO0E-L 4D 2. 2iE-1
Sarium 37 7.Q00E-2 <5, GE-t 7.O0Z=2 4.0 2. B2E+2
Cesium 133 {7 O0E-2 T3.O00E-1 ST OGE-Z 0.5 i.99E-2
dodine 127 1. 0QE+Y 1. 00E-D i L5 s

Teliluriom 1328 <2.00E~-L AL DOEed <2 L3 Z2E-2
artimon 122 A E+L W 1. Y 1
Tin iig 2. 00E-Z AL IS = L0 L TTEeL
Indium 113 i 00E+L 13, QOE-1 i 1.0 .S IE+
Cadmium iig 3. OQE+: i DDEeD 3. 2.0 L EEel
Bilwar 197 2. DOE+C S5 E-t 2.00Z=-0 4.0 S3SE-1
Palladigm 108 3. 00E-1 N L3.03E=4 1.3 TIE~1
Shodingm 103 43, 00E-1 T .3 L0 4Z 24E-1
FEutbenminm 05 <3, OGE- o [ : fA N ITE-1
Molundenum S92 7. O0E+L S R T.ooxE=L A0 18-
Miobium 23 <5, O0E-2 L3 D0E-D SOOIE-2 4.0 ZEE-Z
Zircaniom TN 44 OE=-L S, 0=l 4 QoZSer 3T L I3E-2
Hetrium =] <T00E-2 NC =3 == L0 SZ.ZiEeZ
Stroantigm =13 1001 A2, odE=-1 L 0C02-2 2. % 2, ATE+D
Bubidium S5 2. 00E-D “3. DlE-1 & ClE-D 0% <, dZE-1
Eromine ) L.00E-1 9. D0E-L 1. 002 4 i

Seleniem 20 £3. 00E-1 TLo0E-d £33 =2 seT-1
Brzenic Fi=] I, O0E T2 GlE-t z 1.0 IIE+D
Sermanicm T 5. 0E-L S DO b .0 SiE-1
Lailium 71 14, Q0E-L L Tt B T Tt S w O BEE-2
Zinrc =e = IS ed TS DDE—d S0IZ-d O 4TS

B-47



ELEMENT  ES

REC  IIEZREMI M3

Copeer 3 L.S0E+T 1.3 g, SdE+2
Micuel S= 2. 00E-Z 1.0 L. 32E+2
Cobalt 5= 2. 00E+G 1.4 T, S43E-1
Iran Sv L.Q0E-d L0 & QIE+T
Mansanesse S5 3. 00E+2 1.0 L. 3T+
Chromigm 2 L0002 4.0 . 32E+L
Warnadium Si 2. 00E~G i 2. FTE-1
Titanium 47 3. QDE+L 2.0 2. T3E+1
Scandigm 45 L3 00E-4 i3 T S 25E-2
Cailcium 43 L. 208~ o3 L. STE+3
Potaszium 41 2. 00E+T I I P 3. FiEeZ
Chiorine 33 L E0E-a 1. < 0= T
Sulehure 32 S.0E+2 S.OIE-Z i3 2. 3TE+L
Phozehopus 3172 2. QOE+d 2.00Ted 4o 2, BEE«T
Silican 2342 S.00E-2 = ToE-2 a7 =L AOE+d
Blumingm 2T AE 2. S0E-32 O - DSE+4
Magamesinm el R S 0Eea T.0IEed 0T LiE+d
Sodiym 2342 i.20E+<¢ 123024 2.0 L. S2E+d
Fluarinae iS L. 0GE+G CLLOOOE-D 200 <3 S5t
Baron i0 1. 00E-2 S.ORFE+L 0.3 L.24E+1
Berwliipgm ] NC i 2.9 G H
Lithnium 7 T 00E+2 S.0IE=-2 o3 S. SiE+1
TOTARLS L.353E+S
<3 L2E+
S0 40T DETECTED DUE T INSTRUMENT MALFUNCT 10N
b=t SiZ-od VEL OOE+DZ  Si=d OJE+r2i F=i 25Z-0i MNFE=L, IS0
SLO00ESD] Rid=d | ODE+D0 M3=2. 3AE+04
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RANRLYI IS OF SRS S&iPLES

AHCLONE CRTIOE 3C/100-S

USED UNCORRECTED CORSECTED

E E
. . FOR SAMPLE L SRMPLE
ELEMENT ESTIMRTE WRLIUE Ve S WRLILZ RED GREMS e

Uranium 238 <2.00E-1 L, IE - COCGE=L 20 45 3SE-d
Tharium 232 L2, QOE-L S8 OE-d .0 4T 3%E-1
rizmutn 209 L1, DIE-L T8 DIE -t 1.2 4% P4E-2
Lead 20¢& L. 00E+3 Tl DO 2. L. S5E+3
JThallium 205 <i. 0QE-2 2. 00E-D 44, 2.0 44, 9%E-1
Mercury 202 L3, QQE-1 CEODIE.D S3 00 1.
Gold 137 <L 0E-2 S1n ! 1.0

Flatinum 153 LT QE-d NC i g

Iridium 133 £2. OOE=1 ot S

Ozmiuym 1540 L3 D0E-d M 1.0

Ehernium 127 <2, 00E-L M L.

Tumasten Loa (3. OE-L LE. DiGT el L7
Jantzlum 131 <7, Q0E-1 25 DIE= S

Hafmium ire 3. OOE-: M 5.3

Lutacium i73 <4, DDE-1 e 1.

YEterkium i7s L2 00E- M L.

Thelium 125 42, Q0E~-1 1 L.Q

Erbium iss N2, DOE-i HC 1.0

Hoimium 155 <1. 00E-1 HC i.C
Desprosium isd <4i.Q0E+J M2 1.2

Terhium 199 <4, D0E- XL <4 1.0 ds, 2
Gadolinium ise <3. QoE=4 NIz 13 1.0 2. 528-1
Burorium AS3 L2, Q0E~1 o 2. 1.0 L. 39%SE-4
Samarigm isz <3, ODE=-1, NC 3 L. <2 928-1
HMHeodumium 144 £%. O0E~-L N %% L. <4 STE-1
Fraseodemium 141 LT OOE-2 N LT 1.0 98 32E-2
Carium 140 4 E-L 23 D0E=-L L.032-2 4@ 3 TEE-2Z
Lanthangm 133 L. 0C0E-1L HC L.nJz=1 4.3 S TEE-2
Sarium 137 7. QDE-Z (5. D021 T.O0Z=2 4. S, 328+2
Cesium L33 <7.00E-2 CEDOE-L IV 0OIE-2 0.5 £3I. &4if-D
Iodine pleiry S. ONE-1 L 002-0 45, 002-1 L. 8 <7 S4E-t
Tellurium iZ3 <2, 0oE-L CLOQO0BwD <2 0IZ-i 4.0 i SSE-q
Bne imoog e L O0E+ L, DS =, 1 0020 0. & S, 25E-4
Tin iig LOQDE-L LA ZGE e L0081 4.0 3. FEE+D
Incium 149 2. 00E-1 43, 00sS-1 2.002-1 L. 0 L. 9%E-1
Cadmium ii4 L. 00E+D =S I a1 3.0 ZU32E+0
Sitwer 107 3. QOE-L L S —t =, 4.0 R L]
Falladipm L% <2, 00E-L Mz L2, .0 i 8TE-1
Bhodiem 03 L5, IE-L S0 1.0 & 3TE-1
Suthesium 104 <3, O0E-L 3 1.2 42.928-1
Molawdenum S 2. 00E+L 2. LG L. 258+
Miohicm S32 LS. 0IE-2 o5 L.0 dd, ZTE-Z
Zircaonium S L QOE-L S0 I.0 42.%ZE-1
HEErium S 48, 00E-2 N ] 1.0 4, 37E-2
Shran e S 00S-1 .2 . .= 2. 448+
Fubi 2% S, OCE-Z L2 = 0.3 2. GaE=-2
Broemine TE A 0DE-L 1S, 1. 4.0 TLR0E-S
Selenium =] L3, OoE-1 VOOE-D 43 .0 <%, 23E-1
Arcenic TS - T2 0E-4 1. L0 . TaE-4
Germanigm e <9, QOE-L L IE-1 IS 1.0 <4 27E-t
Gailium Ti 4. Q0E-1 €4, 0Z-1 1, 0SS 2SE-2
Zinc 2 5. 00E+T IS, DDE-d z. =0 5. TEE+T

(0]
[}

£

(Vo]



FEC GGRAMS M T

Cappap 53 2. 00E+2 TELQTESD . 08+ 40 L. 3%E+2
Mizkad 2 T Q0E- LS. OE-L oOO00Z~L 4.0 =, ZVE+2
Cobals S& 3. QOE~: 13 E-i TOOIE=L 1. %, STE-d
Ao b S.00E+3 100z~ S.O002+2 1.0 <, 3VE+3
Mansanese SS 2. 00E+2 L.50E-1 Tt e L.33E+2
Lhraomium 3 L. 0DESZ 1. 302~ L8+ LG o
Manadiym Si 2. Q0B+ i, TOE-d 2 O2E+D 10 i
Titarium 47 L QaEez L& IE-d 1338~ 2.0 Z
Scandium 45 <3, QOS~1 M LI O0E=-L LT
Laicium 13 3. 00E-d L. Q=i I 0.3 3. TTE+3
Potassium 41 3. 00E-Z 2.00E-4 z. R 2. TEE+1
Chlorine 39 2. O0E-L oA e Ry = .3 Z :
Sulrhyr 33 2. Q0E+Z MC et L. 4
Fhozerorygs ER e 1. 00E-a L DOE- i, 1.0 3
Tilicon 282 i.00E-Z S 008 S, a7 =
Aluminugm a2 LS. 100~ s 1.2 =
Masnezsivm 252 L. 00E+3 gL DoE—- i oLs d
Soudium 23/2 1. 20E+2 2. 00E-0 i 3.0 2
Fluoerins ig L 00D 2. 00E-1 i 00E-d oo =
Eoran a0 1. 00E~+3 . SOE~L IR - S 2
Sersllium = NC COE- MG oz MG o
Lithigm 7 3. 00RE- L SOE-2 2O0DE=-1 9.3 T, TTE+D
TOTALS

LBY HOT DETECTED DUE TO. INSTRUMENT MALE UMCT ION

Rhl=d 3524 TW=L, JOE.0Z Sh=d QOE-Ci F=i. O2E-0d ME=L S0S-00

TW=T, LdS=0n0 Sbi=i SOE-104 M3=2, SAE+0
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R-ZS032324 (#4241 SLANK TOURSECTED

LINE USED UNCORRECTELD CORRECTYED
. FOR SAMPLE SloAnNY SAMPLE
ELEMENT ESTIMATE VRLUE WELJE WRLUE

KL
o0
L]

JIGRSMS M3

Jdranium 232 {3. 00E-1 <8, Q0E-4 o 1.0 <2 ZTTE+2
Thorium 232 {5, OOE-L B, DDE-L LS. 2.0 4 ETE+]
Bismyth 208 <5. 00E-1 L DJE-L 45, 1.0 <2 33E+
Lead 208 2. Q0E+iJ <4, QOE=Q 2. QDE-T 1.0 S ZTE+]
Thallium 205 . <7Z.0QE-L 12, Q0«0 4T .Q002-1 2.0 <5 STE+D
Mercury 202 2. 00E+D TROO0EFD L2 O00E-D A0 4%, 33541
-Gold 197 <5. Q0E~L M 5. 002=-L L0 <2, 3I3E+D
Platinum 19% <L, OOE~+ NiZ LLUDOE-D L T Jd STE+]
Iridium 133 <i. QOE+D M LA GOZ-0 A2 Jd STE+]
Osmium 180 <2. O0E+J MC T2 00E-0 LD 4% ITE+D
Rhenium 137 <i. 00E+D M 24 =3 1.0 f& STE+]
Tun2stan 134 <L, 00E+C TE. DJEeD G LoD d STERD
Jantalum i34 £3. OQE+1 L0, IE-D ST 00D L2 <L 40E+1
Hafnium i78 <A QOE+o NC TLQOE-D L0 <4 STE+D
Lutecium 475 ) £3. QUE~-L o LT.Q0Z-L L. 42 3TE+D
Yeterbium g L&, QOE+D NC L OIE-D Al D <4 STERD
Thulium 189 £5. D0E~-2 N THO00E-L L2 £Z.3ITE+D
Erbium iss <i. OQE+C HC SLODGEFD LT <S4 STE+D
Hoimium 1295 . <5, 00E~-L NC LS.00E=-L L0 £ ITED
DyzpProzium 154 <4i. Q0E+d NC SLLOQE+D 4.3 <4, STE+D
Tarhium 159 £3. QUE-A [ L2.002=1 1.0 41 G0E+)
Gadelinium 158 <i.QQ0E+D LA DR 1.0 <4 BTE+D
Europrium i858z {7.00E-L = 1.2 L2 2TE+]
Samarium is5z <i. QGE-+C 1.0 <4 STE+C
MNeodumium 144 <2.00E~{ .0 3. 33E+D
Praseodymium 144 {3. OQE-1L .0 9
Cerium 140 <3. O0E~-1L 0.3

Lant hanum - 138 <3. 00E-~-1 1.0

Barium 13?7 <5. QDE~-2 1.0

Cezium 133 {3, 00E-1 0.4

Iodine 127 {3. 00E-: /. L3

Tellurium 128 {4, DOE+g : 1.0

Antimons 124 <7.0QE-2 ‘ U

Tin ' iis L4 D0E+D XL CE-D O -3 13

Indium B IR] <3.0E~-L 2. 00E-L o L W 2

Cadmium 154 <4, QOE+D SLLDDE-D SR GIEeD 30O

Silwver 107 <35. 00E~-L SSOME-L o i 0.3

Palladium 108 <A, O0E+ N : UL R

Rhodium 103 <3. DDE-L M <3 S T LD
Ruthenium i04 <7.00E-21 NiZ Sy 1.3 <2 ZTE+D
HMoiwhdenum g 3. DOE+Q <4 D00 1 WE=-0 2% 1]
Miobium Sz 2. 00E-1 w3 00BE-L S2.00Z-1 1.5 9% TTT-L
Sirconiuym 0 <S.DDE~-L LELQ0E-L 45 O0Z-1 4o TIE+D
Yetrium 8 <2.00E~-1 [ S 0kE-i 4 IIS-1
SErontium 2= {2.00E~-% 42, Q0E-1 L2 0.2 41 2TE-1
Rubidium 25 <3, ODE-1 LFOOE-L <3 3.2 WS-
Bromins TS 2. 00E~-1% 15 00E=-4 = 2. T TOE+1D
Selepium = <3, 00E-L vLO0ESD S o.F R IE+D
Arzenic TS <2, DE-1 L2, 00Z=-L <2, 2.2 ETE=1
Germanium T {5, QOE-1 L8, DOE-L 45 1.0 ITIZ+0
Gailium 7 <3. 00E-2 S SR I .9 T DE-y
Zinc 13 T, DDE+D S5 GOE-s S0 L0 G

B-51 ~



TEMS SMEL LS TS OF
RESIN HKR-EOSZS3s CORRECTELD

LINE USED  UNCORRECTED LCORRECTED
.~ FOR SAMPLE EiLANE S
ELEMEMT ESTIMATE YRLUE YRLUE WELLIE F

o UGEREMS/Mew T

L
“l

Copper 53 2. 00E+2 LA D0E=D 2. IE.z 0.3 4, S5E+2
Mickel 53] 4. QOE+3Z 3 =1 1. 0022 J.% 2. ATE+T
Cobalt S8 S, ORE+D L2, OE-L SOC0OE.D 0.5 5250
dron 57 7. 00E+2 1,008~ B, 5522 1.3 o, 23E+2
Mansanasse 35 - 5. 00E+i 1. S0E-1 &, REEi 0.2 & S0E+1
Lhromiuym 33 L. 00E+2 L D0 1322 003 L. 28E+2
Yaradium 51 L. 00E-1 LA 1. 0= 03 2. BEE-g
Titanium 47 3. 00E<L S ] .00z LT S.SdE+L
Scandium 45 <A, DoE+C M TLLCO0EAD LD Jd ETE+D
Calcium 2 2. DOE+L 1. DIE-d 1.303Z-1 0.5 [£1x
Potassium 41 L. 0CE~+2 3 QoE=-L S.5TEeL L2 =
Chiorine 35 2. 00E<2 R D =] L 37Z=2 L. =
Sulf hur 33 3. 00E+2 M I.00ESE A0 v
Phosehoruz 312 4. SQE+L <4, Q0E-1 L. S0E-1 0.4 i
Zilicon 28,2 S.0CE-Z S.O0E-dL & TIE-s 007 1K
Aluminum 2742 3. Q0E+2 102t & 2 0= 2. 4iE+]
Masnesiom 292 2. O0E<Z DL DpE-D z. O A ERT TR
Sodium 2372 S.0E+2 2. 00E+D 4, O W 2. 32E+2
Fluorine is (L. QOB+ . D0E=L 44, O 2.0 O3 ZIS+D
Loron 10 -1 Q0E+L 1. 30E-1 S, -2 03 S22+
Barwlliym s NC <3 AGE=Z MG o= i &
Lithium 7 5. 00E-1 L ToE-2 SOE-1 23 “3
TOTRLE S S3E+3
L2 TAE+2

<L B2 0T DETECTED . DUE .TO ANSTRUMENT JMALFUNCT. IO .

Fl=l, OLZ=0i Twsi O0E+02 Hy=i, J0E+Ji F=i. 0SS0 NE=L, E-0
Thi=2 TTS+02 Sil=y. J0E+00 M3I=2, 2AE+J4

et - e—em
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TIMS ANRLYSIS OF
DILUTION FILTER T

ELEMENT .

Mranigm
Thorium
Eizmuth
Lead

Jhatlium
Mercury
Go'id
Flatinum

Iricium L33
Osmium 4150
Fhanium R
Tunastan isq4
Tantaium i34
Hatnium ATS
Luteciym i:

Trtarbium iv4
dhuiium R
Erhium 158
Hoeimium 185
Dezsproszium igg

limium
Eyrarium 193
Samarium

Heocdumium

Larium 140
Lant hanum 4TS
Bariuym 137
Lezium 433
lodine 127
T&llu."‘ium i*_',ua
ﬁntiMﬂng iZi'
Tin iig
Indium 145
Cadmium i
Sitwae 40T
Pallgdium 40S
Ehediym 403
Buthernium if]

Mo lwmdarnam L

(LY ()
[Ty} Cof O3 35

Zirconium el

Yeeriom 2

Strontiygm 25
Fubidium L

Bromine )
Selaniom T
Arzenic 7o
Sermanicm TE
Gailium T
Zins e

S5 SSEMPLES
E0S2T2L (#43ITH S

UNCORRECTED
SHMPLZ
YARLUE

<2.002-1
<Z.00E-1
LD0E-L
. SOE+T

OQE-%
. O0OE~-1
ODE=-1
. OoE-1
DOE-1
. O0E-1
ooE-1
COQE-L
QOE-L
. ODE-4L
ooE—-1
. OQE-1,
QOE-4
O0E~-1
DOE-L
O0E-1
COgE-2
. QOE-1
OoE-4
. Q0E-1L
A int—
.OQE~-2
. ODE-L
. DOE-L
OQE~3
O0E-2
. OQE=4
DoOE-2
OQE+
CDOE+Z
DI+
. DRDE+G
OgE~-L

\ Y OATN
TN O] NN O] N ATV

. . . .

NN SN AN AN

I G o) G

N
23

=~}

i
~

of OV o ) ) B3 g Ul o~ pa

LS

{2. ODE-L
L35, WJE-L
<3 Q0E-L

QIDE+L
. QOE-2

<L, JE~-L
<2, 008-2
e
L QE .
DR LD
<V DDE-d

OO -
L ORE-2
L0E-L

Ce=
- .
o el

AN
1 il =gt pald il oy 4
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N
T

N

LRE-L

ADSE=L
L DoE -
L DiZE-D
QIS
LR

-
s

iz

M

N

-
[

Mo
N

iz

M

C

R

N

le

M

N

- -
EAA
e

NC

'1

L 0E-4

L5, gE-L
<3, DOE-L
1. O0e-0
“LLDOE.D
5. QoE-1
L DD

CQDE-L
LT el

CoE-a

3 0=
L3 00E-d
R DGR
N
w2, wGZ-t
w3 iDE-L
3. D0E-1
Tt S ¢
RN LN

o

il

(X}

RN
"

ey

o~

o,
Y

" £

£y

P

£

e

2,
S

-~
N

oY

P P .
I Nl SN Al NN BN ST I NE SINY OO AT LN N S Y )

o

\ - % i M iu i -

o #

Ey

s

2
3

N R PYRN Ty AP - in ~ i f;li B3l i B g g

SN

ARG

N

P,

U R

RRECTED

Lacit pcit=—1

AELE

ot s
= LA

LS
L DoE-d
L ihIE-1
L TEeD
LdE-L
CODE-L
LOE-L
LQgE=-L
LRAE-L
L JE-L
LOoE-L
CCE-L
gz -1
CQo0E-L
st il
L O0E=-L
L ODE-L
JADE-L
LiddE=-L
L Q0E—-d
DoE=2
CO0E-L
Qoz-4
L GOE-d
CoE-1
L lE-2
OoZ=1

. -—
PRI TR
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R
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. TEE~-1
LT ROE-2
L AT
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(L. LFE-L
o, TEE+L
L. HTE~2
L LSR -t
LTESTE=Z
S.BTE+
I aiE-
L. S2E+D
3. T3E-1
. LEE ]
L STE-1
<Z.37E-2
L. i3Eed



SIME AMRCWEIZ OF SRST SRMP

; S5 SHMPLES
DILUTIOM FILTER DF-S082581 (#43%) SLape COURRECTETD

LINE USED  UNCORSECTID COSRECTED

- . FOR SAMPLE BLARMK SaMFLE

ELEMENT ESTIMRTE YRLUE WRLUE WRLUIE RI0 LUERRMS Mok

CoPpar =3 L. Q0E+3 {4, DOE-D L0082 1.0 3. B4E+Z
Mickuw? bt L. O0E=-2 <3, D0E-1 1.008=-2 4.0 TLATE+Y
Cobalt 32 5. 008+g 2. DiDE~d SOOGE.D 17 L. 3TE+D
dron ST 5. QOE+Z 1. G0E=0 SOO0E.T L0 L.97E+3
Mansanesse 3% 2. 00E+2 L. 50E-1 Z.0IE+Z L0 T.S2E+1
Chromium 3 S.0QE+L 4. S0z-2 TLOODZSL 40 L. 3TE+n
Yanadiym 54 1. D0E+ w4, SOE-i LO03E.D 10 I 258~
Titanium 47 S. 00E-1L Sd Q0E-t S. .0 T.23E+
Scandium 45 <3 O0E-L b %3 0.7 2. 25E-2
Lalcium 3 5. O0E-d i g 0.3 T, RAE+3
Fotazsium 41 2. 00E~Z ) z DS A Prd
Chloring 5 7. S0E+Z 3 T. XS L. 4TE+3
Suie huyr 3= L. 00E+3 N i 1.3 3. TTE+2
Phozehorus 3172 L. SDE-4 <L Q2= i 1.0 T.92E+3
Silicon 23-.2 S ONE+Z SOEed = T NG
Sluminygm 2742 4. 0E-Z L.00Eed = L0 = J2E+2
Maamesingm 252 2 D0E.s g s~ =8 - L. S3E+d
Sndium 2372 2. SOE-a 2. G0E-D 2. 2.0 2. :
Fluorins is <AL QOB+ TELODE-d g 2.0 <7
Baron 10 2.00E+2 1. S0E-4 2.3
Berellipum & NC 2 ONE=Z STE] .=
Lithium 7 2. 50E+z2 <4, TOE-2 29222 0.3

TOTALS: 7. 23E+s
wE. RIE+D

L8 40T DETECTELL DUE TO INSTRUMENT MALFUMCT TN

Pli=1 TIZT-0f Tw=2 02  AvWei D0E+0i  Fsi
TW=L 2OE+00  Ali=t . DOE+O0 M3=S, QAE+DL

TE-QL MNE=L. SOE-OD

2
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A 513 SHS3 SAMPLES
NGER + CONDEMSRTE HIACD/O-E0S1231L (#443/#412)% Sik CORR

LINE USED UHLDP"L-=J CORREZ
FOR SAMPLEZ BLANK SRMPLE

ELEMENT ESTIMRTE VRLUE Walije W

T
r-
i
A
us
i
[

']
i)
D
0
by

Uraniuym 238 <5. 00E-2 S 0E-4 ST 00E-2 3.0 L RdE-1
Thorium 232 <5. 0CE-2 S8, Q0E-L <5 00E-2 3.0 L SdS-t
Bizmuth 209 . Q0E=-2 L RDOE-L JDZ-2 Lo ITE-1
Lead 208 L. 00E-L <1.UDE*D oE-i 2.0 L32E-1
Jhallium 20% <S. 0QE-2 2. GJE+D DRE=-2 2.0 SEE~-d
Mercury 292 <&, QQE-1 {:.DD=?U Qoiz-1i 10, LB+
Jdoid 137 <S. 00E-2 HNC LDDE=Z 4T SZE~4
Flatinum 195 <4, QoE-L N 1.4 L SE-1
Iridium 193 <1, QOE-L MC S SEE-1
Demium 19¢Q 1. 00E-1 N 1.0 SEE-1
Fhenium 137 <r QUE~2 M L7 0LE-2 L0 FTE-1
Tunasten 13< i.O0E-1 S DSE.D il DOE-i 1.3 SEZ-i
~Santalum 131 <? ouE-2 D O0E+D 47 G0S-2 2.0 SoE-1
Hafrnium ATE K4, O0E-1 NC CLUMIE-L SO L SSE+Q
Lutecium iTS £3. 008~z M T3 BIE-2 4D LASE-y
Yeterbium 174 <&, OgE-2 NIZ CELGOE-L 1D L PEE-1
Thulium RS £3.QQE-2 M L300 -2 4T 13E-1
Erbium 188 <%.Q0E-L NiZ T OQE-1 1.3 L SEE~l
Hoimium 8% <Q.ODEr; il L3 008=-2 L0 12E~-2
Dusprosium 154 1. QCE-3L N SEDIE-L 4.0 SeE-1
Terkiygm 159 2. 00E-2 N 43, 038=-2 L0 AIE-1
Cadolinium 152 <$.OGE—_ NiZ CEQOE-L i Sez-1
Europium 453 £7.00E=-2 HC £T7.00S-2 4.0 .TTE~1
Samarium 152 {i.00E-1 NC i iIE-i 1.0 SE-1
Meodumium 144 £2.00E-% MC LE.GZ-L 0 L0 SZE~-L
Prassodumiym 144 3. QOE-2 MNC iE.UU-—a L i%e-1
Carium 140 £3. Q0E-2 LILDOE-L 3002 Lo 13E-1
Lant hanum- 13% 3. 00E~-2 N 2L 0IS=2 0 20D CisE-1
Barium 137 {4.QQE-% 8. QOZ-4d {1 O3S=r 1.0 SEE-1
Cesium 133 <3.00E-2 “3.00E=-1 <3 .05E-2 o= SdE-2
lodine 127 £3.00E-2 L0020 437 0LE-2 1.% TIE-2
Tellurium l & <i.00E-L CLLGCE-D 4L Q0E-4 AT Soz-1
'Hn*zmoﬁu 2L <3. 00E-2 L8 00E-L S 00E-2 .S 13-4
Tin iig <7. QOE-2 CLODGE-D AT L0E-2 LD TTE=1
Indium 1a3 2. O0E=2 C3L00E-L {2, 00Z-2 L0 ZE~-2
Cadmium iid \_.u0= i SLODDE-D L Q0E-4 303 S2+0
Sitwer 107 S.00s-2 5. 008-L 45 00Z-2 4.0 :
Falladium 109 T.00E-2 L LTLD0E=2 80D
Fhodiym 103 fz.uu- -2 MO RN D=L S S
Ruthenium 101 7. 00E-z M N T e N
Moaigadenum S 3. D0E+D S RN E.UU:*H 1.0
Hiobium 93 -.DU:-3 43, O0E=L = .0
Zirconium 24 <3.D0E-2 TR DRl 4T .0
Yetrium 22 2. 0E=-2 M 42 L0
Strontium 2a 2 00—-2 22, QIZ=L, z. .9
Fubidium 25 <5 OCE-2 L3, O0E-1 <5 (.
EBromine Fac) _.OO- -4 40, DlE-1 1. 4,0
Selan‘um 20 2. Q0E-1i TLLE.D 4z, 2.0 AL SEZSeD
Arsenic TS 3. 0XE-2 <2, )E-1 z. L0 T 3nE-2
GCermanium T LS. O0E~-Z R DOE-L IF 4.0 U4l ZEE-L
Gailium TA <7.00E-Z D I S D2 gL SRE-d
Zing =) 3. 00E-2 ST TE- =, =T TOAZE-1
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SIS RNALYEIS OF SpSS SRMEL
"INGER « COMDENSS

d

HIACT A JmsiSigsd CHRALICRALE Y SLE CORR

LINE USED UNCORRECTED
Fior SemMeLE &
ELEMENT ESTIMATE WRLUS WRLUE

"
(4]
¥ b
T
Z
iR

S
Coppar 83 7. O00E-1 LA GSE-D ToOZ2E-L 4
HMicke?d =11 7. Q0E+: 13, Q= V.O0E=1L L0
Cobalt 58 L. Q0E+J L2, QE-di 1.E-2 1 o
dran ST 2. 0DE+2 L. 0E-0 L3322 2. 0
Mansanzsze 35 7. OQE+( L. S0E-1 £LSTEST 10
Chromiygm $3 3. 00E+L L S0E-s O R
Wanadigm sS4 3. 00E-L <AL SDE-4 I0IE-E 4
Titanium 47 <&, QoE-L <4 D0E=L L OOE-r o
Scandiym 435 2. 00E-1 NEC TELA0E~L g7
Lalcium 43 L. 00E+L 1. Gog=0 PO00E-D O3
Fotaszium 441 L. 00E+L I 00E-1 FOTIEST 0.3
Lhiorine 3 3. 00E-2 2000 42 TOSeDn O S
Sulphur 33 ?.OUE*E Mz TLOLIEST 40
=hﬁ=ohorus 3L/ 7. QDE+ 1. Q0=-1 R R
Silicon 282 L.50E-2 SLOs-i i.008-2 .7
Hluminum 72 : S. QUE+1 1. QQE+4 & OGS+l 15
Maanesium 25/2 5. CQOE+L CEL DS - TOO00E«L oS
sodium 232 - A SOE+S 2. 0dZ-0 1L.902-85 2.0
Flusrine s <i. 0QE~1 CEOO0E-1i AL A0S-i 2o
Loron 1.0 7. 00E~-1 L. Sdz=-1 TOS0E-L o3
Berglijnm 2 NC {3 00E-Z MiZ o5
Lithium ra 1. 00E-2 <4, 30E-2 L.0QE-2 0.3
TOTALE
.LH?.dGTJﬂEIEEIEnuDUEaID.lNSIEUNENI€HHLEUN:IJ£mL P -
Fh=Z. i:i2-04 - Thmi SEE+DT Mvsg DOE+ZL  F=i QOS-00 ME=3 DS +00

Th=1, JOE+O0 =l JOE+D0 M= 2. S4E+QL
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A

]
&

2. 128+
2. TTE+2
2 EmdE+(]
T.ETE+2
2. TEZ+A
PR I
LLATESD
7.u“:-1
ESAJ'--1
<, SZE+i]
S, a3E+]
3. 3ISE+]
2. TTE+4
o, TE«
2. FTE+Z
L. S4E+2
251241

TN
0
L
in
[}
.—4

NG

L.i9E-2
L. 2iE+s
2. TTE+L
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LINE USEZ UNCORRECTED

O
o
i
e
o

()]
'.'!:l A
i,
r
m .-y

Lutecium b=

QOE-1 i

COOS-L

[}
/

ey
ad

P

ODE-1 N

1
Tetarhingm

. COR SHMPLE S Sk i
ELEMENT = ESTIMATE = VELUE WHLIJE WRiiJE BZC LGRS MkoeZ

Lranium 238 <L Q0E-L L8 QIE=-Y QOE=1 3.0 42 ASEeq
Thorium 232 LE . IE~3 A, OOE-d E=5 2.0 <2 AiSE-
Eizmuth 209 3. 00E-L o (=t h QoE=-1 40 2. ASE-1
e ad 208 2. QUE+4 LA QOESD Q0E-a 2.0 2. SSEd
Jhailium 205 <i.00E-L 2. QIE+Q LO0E-L 2.0 44 4ZE-1d
Mercury 202 {3. 00E-L L2 DIE-D D=4 LD, <2, AiBE+d
Gold 197 44, DOE-L o LDE-L LT 47 LEE-2
Flatinum 135 <3.00E-1 Iz COOS-i 4D <D
dAridium 193 12, O0E-L & 2. 00z=4 4.0
Demium 150 +3. O0B-1 M TOOOE-L 40
Bhecium =7 22, DDE-L ST RN I X S W]
Tunastan 184 3. ODE-L LTELTCEDT <2 00E-1i 1.0
Tantalum 131 <2.Q0E+D 49, 208-0 42 G0E-D 2.0
Hafrnium <3. 00E-1 NZ LOJE=-L ST

1

3z

i

=

3
< 1 4.

m e < I.00E-L 1.3
Thelium 183 {i. QDE-1 N L Q0Z-d 40
Erbiuym i5e {Z. QOE-L NC C2.0UE-1 L.
Hoimium 183 <L, 00E-L <1 L DiE-L 400
DyzProsium 184 <3.00E-% N 23, MIE-1 4D 2.d
Terhipm i9% <7.OE-2 NT L7 00E-2 L SL0AE-2
Gadolinigm ise <3. OQE~-L HNC 3. CJE=-L 4.0 2. ATE-1
Eurorium 133 {2. 0QE-2 ML L2.002-4 L0 42E-1
Samar ium pRled £3. QUE~1L MNC 3. 00E-L 1.0 LE9E-L
Heodumiuym 1d4 {5. 00E-L NC RN I R N SSE-4
Prazecdumium  id44 {7. QQE-2 N CTLOO0E=2 3.0 <5, OiE-l
Ceriem 1440 7. 00z=-1 L3 00Z=L v.o0E=-L 4. .0~
Lant hanum i33 v.0QE-2 NC TOO0E-2 &L 5. 04E-2
Bar ium 13T S. 001 LS, QE-1 S OQ0E-l L0 Mg
Cezium 433 KT, 00E-2 L2 O0E-L AT O0E-E 0.5 £2. SiE-D
lodine 12?7 2. 00E-1 . L 002=0 42 00Z-1 4.5 43, SaE-1
Tellurium ize <2.008-1 L 00E-G <2 O0E-1 1.3 i.aI=-1
CHR R imon i 7. QO+ L8, QhZE=2 TOMIEeD Q8 2. 0AE+D
Tinm iis 2. 00E+L X QDT 2008+ 4D L. 2358+
Iincdium 143 1. 00E-1 L3, DdE-1 L.oodE=4 4.9 TLAsE-2
Cadmiuom ii 47, QORE-L LLLDDE-C ST 0038-4 3.0 ST
Sitver 107 3. 00E-2 15 IE-L TOO0E-d 4.0 1SE-4
Pxlliadiom 103 412, QOE-L [T L2 GJE-i 1.0 -t
Rhedium S oA03 <5, Q0E-L bz CSLDGE-L L0 . S8E~-1
Rt hanigm LR 43 00E~L e D {3 GE-l 40 LATE-1
Malwbhdenum 3 3. O0E+L LA DR ORI R T 1SE+d
Miokiym 53 {3 QoE-2 C300E=-4 S 008-2 LG S2E-2
Sirconium S0 <A QE-2 TELDDE=L {4 DdEed 30 £ ASE-d
Yetrium 3 <5. QOE-2 M S 00E-2 L0 3 S3E-Z
Strontium 3e 3. O0E-C 22, Q=1 L0000 5 L. 00E+D
Subidium 29 L. 00E-4 L3, OE-L L.00E=-4 0.3 3. 053E=-2
Bromineg ) 2. Q0E-2 0. Gz 2 E-L 4 0 N3
Selenium 20 {5, DOE-L FOOESDT S 00E-i 2.3 4T, iSE-1
Brzenic TS 2. DQE+0 L2 D0E-L Z.00E-0 L0 L. 43ZE+Q
Germaniugm TE 2. DOE-L TELDOE-L 2. 00E-1 4.0 GIE-1
Bzlilium Ta {4 DOE-L L4 00E=L L QDE-L 0.8 iS4 3INE-2
Zinec Se TLOOGEST LT T e TOO0E.T .o AL O0E-d
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ELEMENT

Copoap
Mickel
Cobalt
Ironm
Manoaress
Chromium
Vanadium
itanium
dium

1
\"

]

.

0y -
[ I

w
2

I3 0F SR3I3 SAMELES
R=S081225 CR4Z00 SLSMK COREECT

LISED
FaR
ESTIMATE

UNZQRRECTED
SPRMELE

YRLUS

CQODE+Z
LD0E-t
. QOB+
LDOE-Z
. QOE+2
. DOE+2
. QoE-4
.OQE-L
. O0E-1

s3
98
=)
S?

=)

GHY 1= UL s G -y

+
(L
LAY

Caiciuym 43 3. 00E+3
Fotassiym $1 S.00E+Z
Lhiaorine 2% S.ODE+Z
Sulehur 33 7. O0E+1
Phosprharus 342 7. 00E+3
Silican 252 5. 00E+2
Fluminym 27z S. Q0E+2
Masnesiym 252 2. QIE+d
Sodium 2372 S. S0E-+Z
Flugrine io <E.O0E~+I
Loron 40 2. 00E+Z
Beryllium NC
Lithi

3 YN

[l
+ 73

-
[ nd

~ 5

TED,DUE-TD.INSTRUNENT.MHLE

TWSLDOE+JZ  AVmi. DOE-os
Shims. Q0E+00  M3=4. S4E+04
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AL DE.D
“3.00E-1
LE. IE~L

L OE-0
L O0E-L

[ T
LoE-1

£

>
[ lecall SN RN R A B

L SOE-i

(It

P

O

1. QE-

]

2. MOE-L
)

DIE -

Iy

-.
'd

Z i

<3 O0E-4
CSEed
nintL 3
CCHIE-~E
T wy]
L OgE-1
. S0E-4

LDE=-2

0 1 13 R O 1 0

- -
bl L
¢ mttem

WHCTION.

F=i. gz

TET-0i

COSRECTED
SaMiRLE
YWRLUE Sz
VLOOOE.Z Ao
2. OGS e 1.0
LOOCE-Y 4.0
S.002-T 10
SLO0CE-z L. O
1.038+-2 1.0
3. MIE- 1.0
S~ 2.0
L2.008-1 g7
30023 0.3
TOO0E.z 0.3
4. 5TZ«2 0. %
TOoOZE+L 4.0
TOMELT 4.0
4. Z0Z.2 0.7
@ B0Z-2 40
RIS .
S.E0E-Z 3.0
CALCE-D 2.0
2. 00E-2 0.3
MG 2.2
SUIE.L 0.3

NF=L. 00S-00

UGRSMS Mok 3

(R |

l.\-

A PN

LDDE+Z
.STE+d
. SEE-1
.STE+Z
. 3BE+2
.D2E+L
L3R~y
. TIE+1
. SOE-4

RS ES N ENT)

- e o
L HZE+2
it
Lese+d

-

. D3E+2

..‘.
L
]

LJAE+Z
 TIEeL
L2AE+2
i5E+3Z
. ATE+4
L SIE+RD
.L4E+d
NG

* e

L.0Z2E+1

g, STE+~g
L. SEE+



e read

TIMS ANFLYEI
RESIN XR=E0S

ELEMENT

Uranium
Thoriym
Bizmyth
Lead
-Thallium
Mercury

Qo id
Platinum
dridium
Usmium
Rhernium
Tunasten
Jantalum
Haftnium
Luteciur
Yeterbium
Thuelium
Ertbium
Hoimium
Dysproazium
Terhium
Gadolirnium
Eurcpivm
Samarium
Meocdumium
Prasaeodumium
Cerium
Lant hanum -
Bar ium
Cazium
Jodine
Tellurium
*Hntimorn:s
Tin
"Indium
Cadmium

Eerium
Strontium
FRubidium
Eramine
Selenium

[T

(o el &3
(/1]

~j o0
O by

[}

b1 g g
Sl

B pE pa s ga g
4 ¢ 0 g, O
AT RN

0 4 Qo (©
O W

Yo

v ™ gl
Fa

i
o]": ]

UNCORRECT
SHMPLE
WRLUE

<3. 00E~-1
5. QDE-L
<S5, 00E~L
5. QOB+
£7.00E-2
2. 00E+2
{%. 00E-1
<i. ODE+
<i. QQE -+
2. 00
LA QOESG

<AL QOE+C

o
C
M
+
D A

£%. QOB+
L. QOB+

<5. DOE-L
LL.O0E+C
<5. 00E-4
<i. 00B+0
<5, QOE~L
{i. OQE+iJ
£3. 00E-L
4. QOE+Q
{7.Q0E-4

L. 00E~+C
<2. 00E~+Q
<3. 00E-1L
£3.002-1
£3. OJE-L
£5.00E-L
K3, 00E-1
<3. 00E-2
<A, QOE+C
. DOE-2
. DE+D
. RGE-L
LA QQE+D

3. QUE+{
<4, 00E~+J
<3. QoE-L
7. O0E-L

7.O0ERD

{2. 0OE-1
<%, Q0E-L
<2.0QGE~1
2. 00E-1

L DOE-1
DOE+D
COGE-1L
ooE-L
. OQE-1
oGE-1
L CE+L

&,

N7 o .
RN TCRT EC NN N

<. OOE=1
S, QoS -i
<R, QidE=-t
Sd, QOEwD

<2, QOE-D

<E. DUE-D

NIz

o

o b

NC

£ D

L2 00EG
<5, DOE-D
M

Rl

NC

D

M

NT

NC

N

NC

=T

M

T

N
£32.00=-L
M
L€, LoZ=-1
<3 O0E-4
1. Q0E+0
i, OQE+D
<&, Q0E-4
L. 00E+0
<3 00E-1
LA DOEe
<5 D0E-L
W
o
HC
S W
L3 00E-L
S, Diom=-t
[
L GioE-L
LDgE-1
LOGE-L

DS -

<%, QDE-1
IS, DOE=-1
LS D= -t
1. GSE-D
7. Q0E-L
T, DR
B T

P

1 BT FEET PR Ty

o, e S
L B
.

P
o

N

N

Mo,

B 0 i in E.] 0ol (of 1 = h p i) e

P
DA NN

LB it
Xt ]

L DOE -

L DoE-L

L DE-d

- o -
J i jm
s e et -

1N e

l:i»:;_z_-'i

D=}

P e -

DE-1

s+

. Ddz-L
. DOE-D

-

DDE =D

. UdE-1
LoD
LS.

. OiOE-L

Soz-1

CJE-L

uiutl

-

L DDE-D

LRAgE-L

>
. |'
2y
SRS O
LA DR i
- -
o |_\x_\=-|.',
w, N e
T TS T et
te ‘ew - - - -
T i -
. -y a— -
P et
O Sis= -
ST GOE-1
. ——
W=l
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Rz

VD e
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. SE+D
LEOOEE.Q
&, TIE+]
S O3E+D
2TE+1
. B2E+2
. S4E+1]
CQSE+D
LD2E+G
L8281
CDSE+D

SR

. THE+dL

T2 EESD
i, DGE.D

TS ORERD
4, TAE+]
<5, D2E+0
L&, SIE+D
T8 QEE+D
(2. T2E+

¥, DDE+Q

D, SSE+D
w3, 02E+Q
<L 32E+1
2. TZESD
L. IEEw
L2, TEE+D
L& SHE+D
& ORE-L

L OSE+]

w3 OSE+D
<3, 21E+0
CEEER

SEE+

IEE
LoPeE+d
“L.SZESD
“a. SAE+D

LA EZED
CZEZE-1
ST 4SE-1
S 3AE+d
3L LS e
L. 3EE+0
o THE+D
L2, ETE+D
Z.0TE+D



Dot - -
SaM=LES

SLANK CORSECTETD

LIHE USED UHCORSECTED 20==
- FOR SHMPLE EL A SAp
ELEMENT SSTIMATE WRUIS YRLUE

RIC LGRS M 3

CoPpPar 3 9. QOE+Z LA O0E-D ] .2 2. ZSE+32
Mickel =1 2. O0E+3 3. 0E -1, 2 0.F 2. FTE+2
; Cobalt s S. QOB+ L2, D0E=-1 ] O % L.23E+1
SIran 57 1. 00E+3 L. GDZ+d = .3 <. 54E+3
Maneanese SS L. 50E+2 L S0E-1 i, T 4. OATE+Z
Chromiym 3 2. 00E+2 <L, SoE- . o3 DLASE+2
“anadium 354 S. QoE-1 AL SOE-d = o3 LLADE+D
Titgnium 47 5. Q0B+ E Jni—C =, 0.3 TLETE-1
Scandium 43 {4, OOE+D M 8 L3
Laicium 43 7R L, GIE-C = 2.3
Potazzium 41 2. SOE+Z S T0E-1 T g4
Chlarine 3s 1. 002+ 2. DGE-G ToOSed 40
Sule hur 3 2. Q0E+32 M & 0EST 4o L. 538+
Phozphorus 24/ 3. OB+ L QDE=-4 TOO0IE-0 o4 =, A4E~1
Silican 28,2 L.30E-Z SLOEes il Q.3 MG
Hluminum 2772 2. 00E+2 1. 008+ ua 2.3 MI3
Masnesium 2572 2. J0E+Z e, DE-d = 2.4 S, 14T+
Sodium 2372 3. 0OE+3 2. 0E+D 2 OB W T.I2E+3
Flusring 9 <L, QgD &, Qg AL QGE-D 2. < S+
LSorarn 10 2. 00E+G 1. S0E~-1 L3380 0O,
Berasliium S NC C3LONE-Z [SIx] 0. =
Lithiyg 7 3. WNE-L LA TOE-2 S.00E-L D

TOTALS: 2. 305+4
<3 43E+2

<R 0T DETERMINET DUE TO .INSTRUMENT MELTUNCTION

FWELL00E+Q2  AVmi, Q0E+os =Ll 00E-00  NF=L. J0S-00
THW=1. T92+02 A=t DOE+00 M3=1. S4E+Q

Rhi=l D4~

B-60



SEME ANRLYSIS OF SHSS SSMPLES
DILUTION FILTER DF-S064821 (#4130 SLANK CORRECTED

SED  UNCORFRECTED

U
. FOR SAMPLE SLANK
ELEMENT ESTIMRTE VRLUE WRLUE

REC  UGRAMS A lirxZ

raniugm 228 <A QQE-L CB.O0E-L <L 00~ I 0 €T 7oE-2
Thorium 232 <4, 0CE-3 WELO0E-L {1 D0E-i 3.0 €S TOE-D
Bizmuth 209 <4, QOE-L LB0E-L L QOE-L L0 42 20E-2
Lead 208 L. S0E+4 {4, CGOE- L.T0E-d 2.0 3. TOE+3
Jhalliuym 205 <4. O0E-1 “2.008+0 <41 00Z-1 2.0 £S5 B0E-2
Mercury 202 3. GOE-1L L& IE-D <3 00E-1i 10, 2. TOE-1
Adeid 137 {4.00E-L i CLGOSE=-4 1.0 42 30E-2
Flatinum 195 <3. OQE~-1 NC 3 00E-L 1.0 42 TOE-Z
Iridium 133 <2. QOE-L HC C2.00E-L LD 4T 20E-2
Osmium 120 <3.O0E-L NG {3.0IE~-L 4.3 S TOE-2
FPhaenium a7 L2, WE-L i T2.03T=L L2 4T A0E-2
Tunastarn i5d {3. QDE~-L I OOE.D L3 LoE- L.3 <5 TOE-Z
Tantaium 134 <2. 00E-2 NT.00E-0 <2 00E-s 2.0 <Ll 1SE-d
Hatnium ire <3.00E~-1 M KTOO0E-L 5.7 <4, ISE-1
Lutaecium i7s L4, O0E-L 1 L QJE-L 4D <2 RE-2
Phterhium 174 3. QQE-L NI CTLDIE-L 4.0 <3 POE-Z
Thutium 153 <L, Q0E-L rMZ CLD0Z=L L0 42, )E-2
Erbium 188 2. 00E~-1 MiZ CEDIE-L 4.0 <8, 20E-2
Hoimium 1=8 {4.00E~-L MC <L.00Z=-4 4.0 42 SE-2
Duzproziym is4 <3. 00E-1 NC L3LOJE-L L0 <2 TOE-Z
Tarziom 154 {7.20E-2 N CT.OME-2 1.0 42.03E-2
Gadolimium 152 {3. OOE-1 NC 3. O0E=-1 1.0 <2 TOE=Z
Suroriom 193 {2. DOE-1 M L2.052Z=-1 L. 0 45 20E-2
Samariym 1852 <3. QOE~L N LSIE-L L0 <2 TOE-Z
Hecduamium 144 <S. Q0E-1 N T O0E=L 1.0 <1, 4SE-1
Prazeodumium 141 <7. OE-2 N {F.3E=-2 1.0 <2 03E-2
Cerium 140 2. 0DE-1 3, 00E=L 2.00Z=-1 L0 T.RB0E~2
Lanthanum. 139 T.00E-2 N TLOO0E-Zz 1.0 2. 03E-2
Sarium 13T 2. Q0E+2 1B, Q0Z-1 20022 4.0 4, 4TE+L
Cezsium 133 £7. 00E-2 <3 O0E-1 {T.00E-2 .5 TAL DSE-2
Iodine 12?7 3S.00E-2 L. 00E«+2 <2 S0Z-i 4.5 <4, 1ZTE-4
Tellurium 123 {2. COE-L CLOO0E=D {2 008-1 4.0 <5 S0S-2
THENnTimans 24 2.00E+2 e, QDZ-% 2.00E-L 0.8 2. 42E+]
Tin i 7. Q0E+L 0 O W ] = TLO0E 1.3 2. ISESL
“Incdium 115 5. 008~2 <3 O0E-L S.G0E=2 1.0 L.4TE-2
Cadmium iid {4. DO+ AL DOE.D LA QIS 3o LS, TOE=-1,
Sitwar 107 L. Q08-4 L5, == L.002-1 1. o = MIE-2
FPailadivm 105 2. OCE-% N CSLODE-L 4.0 £S5 ZIE-Z
Ehodiem 193 45, OOE-1 {2 T {5 00Z=L 4.0 L4 4SE-1
Buthenicm 104 <3, 00E-L NC LI - 1.0 <2 FOE-Z
Motlundenuym 22 i.0E=2 LA QO e L 00Z=2 4.0 <. S0E+S
Hiobium 3 <5.00E-2 TILROE-L {5 30E-Z 4.0 <A, 4SE-2
irconium bl <4, Q0E-L A T <l 00Z=L ITLD 43 POE-2
a4k BTF 29 <5. 00E-2 s LT 00E=-2 L0 <5, 45E-Z
Strontiym 2e 2. D0E- L2 S 2. COE-r 0 S 2. 33E+U
Fubidiom &5 3. 00E-1 w2 O0E-L 2.008-1 4.8 2. 4ZE-32
Eromine ) S, Q0E<Q <DL 00T S.002-0 4.0 DO20E+
Seleninm 20 3. 00E~-L VLOODESD 3. 2.0 {4 THE-1
Breaenic Fg= S, Q0E+D L2 IE=A <. L. L. 45E+)
Germarniom e 2. OQE-¢ TELDDE-L L2 1.2 <5, 308-2
Gailiygm T4 L8, GIE~- 4 00T 41 0. € 4. T4E=2
Jimc 13 L00E-d LT LR - i 2.9 SS0E+Z
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