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ABSTRACT
The identification and guantitation of polychlorin;ted
dibenzofurans (PCDF) in soot samples from the Binghamton State
Office Building is reported. The analytical techniques and

sample c¢lean-up procedures are discussed and@ the identification

of other major chlorinated combustion products given. '

INTRODUCTION

On February 5, 1981, a soot-producing fire involving a kransformer
occurred in an office building in Binghamton, New York, TheL
transformer contained a dielectric fluid with the trade name
*pPyranol¥ consisting of polychlorinated biphenyl (PCB) Aroclor
1254 (65%) and chlorinated benzenes (35%) together with sone
trace additives. Preliminary analyses of a soot sample showed
high levels of PCB and the presence of 3 ppm 2,3,7,8 TCDD and 100
ppm 2,3,7,8 TCDF (1). TCDFs and PCDFs are commonly found as
contaminants in PCB formulations (2,3) and have also besen shown
to occur when PCB is heated under certain conditions (4).

Subsequent samples analyzed in our laboratory (5,6) include
a soot homogenate used for animal toxicity studies and an air
particulate sample taken inside the building using a high~volume
air filter. Both samples were found to contain a mixture of
TCDFs. The analysis of soot sample by two other dioxin
laboratories verified the presence of Tetra Chlorodibenzodioxin
{TCDD), TCDF and heavier chlorinated PCDDs and PCDFs (7,8).
Several of the polychlorinated biphenylene compounds were also

jdentified.



The present report describes the analysis of a )
representative soot sample from each of the 17 floors of the
building and a soot homogenate used in animal toxicology
experiments for PCDFs. Provision has béen made in the clean-up

and in data aguisition for the analysis of PCDDs but this will be

discussed in a subsequent report,.



METHOD

Sampling

Becauée a large portion of the contaminated building had
already been cleaned to some degree, the particulate matter which
had accumulatd undisturbed on the upper surface of susPendéd
ceiling panels was sampled on each level, One half (2 ft. x 2
£t.) of a ceiling panel was wiped clean using a dry cellulose
filter paper. Both.the obtained particulates and the filter
.paper were stored inside a screw-capped glass test tube for
analysis, Often adjacent samples were combined in the laboratory
to provide enough weighable material for testing. A group of 8
samples was collected in the same building area for each of 16
floors. A sample of soot homogenate from several floors which
was used in animal toxicology experiments was also included.

Extraction

Six to eighty milligrams of particulate were weighed out and
placed into a glass extraction thimble containing 5 mm of silica
gel (Bio Rad). Internal PCDD or PCDF standard in benzene was
added to only 2 samples prior to extraction (added to all other
samples after extraction) so other extracts could also be used
for animal and cellular testing experiments, A glass soxhlet
extraction apparatus was then charged with 100 ml benzene and the
particles were continuously extracted for 16 hours.

A solvent blank, a carbon blank (active coconut charcoall,
and four recovery control samples were similarly extracted and

analyzed. All extracts were stored in the dark.



Collaborative Studies

-

Separate portions of each crude extract were provided for
PCB analyses and for use in cell keratinization studies.

Sample Clean-up

The benzene extract was concentratd to 5 ml using a boiling

water bath. An aliquot of the sample was spiked with B0 1 of

mixed, labeled internal standard (13 37

37

c 2,3,7,8 TCDD, Ccl

TCDF, Cl OCDD) and cleaned-up using three sequential liguid
chromatographic columns as follows:

Each sample was diluted with acetone to 20% benzene and
injected onto a low pressure IC system using a column of 50 mg
PX~21 adsorptive carbon mixed with 600 mg celite, This column is
known to strongly adsorb planar, halogenated aromatics. The
sample was washed with 40 ml of 20% benzene/acetone. Flow
through the column was reversed, and the fraction containing
PCDDs and PCDFs was eluted with 30 ml toluene.

The toluene was removed in boiling water bath using a
stream of N2 and the solvent was changed to dodecane. The
sample was then applied to a 1 cm id x 8 ¢m long column
containing 2% deactivated silica gel (Bio Rad) and eluted with
hexane., The 0-10 ml fraction containing the PCDDs and PCDFs was
collected. This chromatographic step is effective at eliminating
relatively polar, highly ceolored components,

The sample was then directly applied to a 1 ¢m x 8 cm long
column containing activated Florisil (180° overnight). The
column was washed with 20 ml benzene to remove PCBs and PCDD/PCDF
3CN, 47% CH2C12,

50% Hexane. The sample was then concentrated to 80 1 in

fraction was eluted using 20 ml of 3% CH



benzene prior to capillary Gas Chromatography/high resolution
Mass Spectrometry (GC/HRMS),

Instrumental Conditions

Gas Chromatography - A Carlo-Erba Model 4160 Capillary Gas
Chromatograph with on-column injection was used with a 30m x 0.32
mm i.d., fused silica "Durabond” DB-5 column (J & W Scientific)
and helium carrier gas, The effluent from the GC column was
coupled via an open-split interface to the mass spectrometer
source re-~entrant using a length of 0.16 mm i.d. fused silica
tubing de-activated with 2% Carbowax 20M in Methylene Chloride
and coated with a 15% OV-17 in Methylene Chloride then
conditioned at 50°C to 300°c at 1°C/min. The GC oven was
programmed during analysis as_follows: 70°C to 180° at
10°c/min then 3°C/min to 270°C and hold isothermal for 20
minutes. The GC/MS interface region was held isothermally at
275°¢C and typical on-column injection volumes were 2 1,

Mass Spectrometer - A Kratos MS5-50 mass spectrometer
operated in full scanning mode was used to acquire GC/MS data.
The spectrometer was tuned to 10,000 (10% valley) dynamic
resolution and scans were taken at 3 seconds per decade over the
mass range M/Z = §00-150 resulting in a 4 second cycle time
scan, Perfluorokerosene (PFK) was used as a mass standard for
high resolution scanning and was introduced concurrently with the
GC effluent into the source of the mass spectrometer which was
operated in electron impact (EI) mode at 70 ev, 8kV accelerating
voltage and a source temperature of 250°C. Data was acquired

during GC/MS runs using the D3-~55 data acquisition system wvia the



preprocessor interface at a sampling rate of IOOkHz and stored

on disk as sample-time data for subsequent mass converslon. Bach
run comprised ca 800 scans each of which contained data from

the mass standard reference peaks and mass peaks generated by
compounds eluting from the gas chromatograph. The file of
sample-time data was mass converted after acquisition producing a
file of mass measured peaks and associated intensities, the exact
mass being computed for the unknown peak by reference to the mass
standard peak with a precision of ca 10ppm. The data system

then allowed each GC run to be displayed in various graphical

forms or as exact mass listings,

Post-Run Data Processing

To generate useful gquantitative and qualitative information
ffom the acquired GC/MS run, several data processing routines
were employed. Firstly, sample-time data was mass converted to
generate high resolution scanned data files, A total ion current
(TIC) and exact mass chromatogram was then generated for mass
ions of each compound group of interet along with a
computer-generated worksheet, This worksheet then allowed the
operator to select scan windows which encompassed GC peaks of
interest. The scan windows were then fed into a software program
which generated scan by scan exact mass-—intensity reports ever
specified mass ranges. These reports were then used to allow
gquantitation of the exact mass ions over the GC peak of interest
by summing the intensity for each scan over the deviation of the
GC peak. The facility to do this with software had not yet been

developed for exact mass data. The resulting areas of the exact



mass chromatogram were used for gqguantitation and verification of
ion abundance ratios. This process for a standard run is shown

in Figures 1-27,.

Quantitation of PCDFsg

The only available labelled reference standard for PCDF was

a IU-37

Cl4]-TCDF sample obtained from KOR Isotopes Inc. As
can be seen from Figure 3 the material was not pure and contained
gseveral Tetra isomers. Previous work had indicated that it
contained less than 2% unlabelled material for all PCDF and PCDD
congeners. This material was therefore used as internal standard
and provided a method for calculating recovery of the c¢clean-up
procedure, Native PCDFs were avallable for Tetra CDF, Hexa CDF
and Octa CDF and these compounds were used for external
standardization. A mixture of native and labelled PCDF was run
each day and data was collected on samples to verify response
factors and instrument performance.

Quantitation of the samples was therefore performed using
response factors obtained from the calibration run for Tetra,
" Hexa and Octa CDF. Response factors for Penta and Hepta CDF were
linearly interpoclated from adjacent congener responses. The
racovery of each sample through the clean-up procedure was also

calculated from the [U~34

014]—CDF response. Quantitation was
therefore not isomer specific but represents a total quantity of
each congener group and assumes eguivalent responses for isomers

within each group and the validity of the response interpolation

for Penta and Hepta CDF.



Quality Control and Detection Limits

The Mass Spectrometer was tuned to 10,000 (10% v;lley)
Resolving Power daily using PFK as mass standard and High
Resolution Calibration was performed before the start of each
run, A standard injection of PCDF and PCDD reference compounds
was then run and calibration of response factors was pefformed.
Table 2 lists the standard runs used for quantitation over the
period of ca 2 months indicating an overall RSD of ca 25% for
the various measured response factors. Detection limits were
also calculated using the standard runs assumming a typical GC
peak width of 6 scans and noigse level of 250 counts per scan for
a signal to noise level of °/N=2. 1In addition for positive
identification the 3 most intense ions in the parent cluster must
show close agreement to the theoretical ion ratios and exact
masses, retention time must agree with standard runs and mass
spectrum obtained must match that of the standard reference

spectrum,



Results and Discussion

Table Y lists the quantitation for PCDFs in the 16 samples
collected from each floor of the Binghamton State Office Building
and the soot homogenate used for animal toxicology experiments.
Recoveries based on [U~37614]—Tetra CDF are reported and
values for the samples are not corrected for recovery. The
significance of these data and correlation with other testing is
presented elsewhere (9)}.

Data from three GC/MS runs are presented in more detail to
indicate the information that is available for each sample run,
The extract of the soot obtained from the 5th floor and the soot
homogenate is presented to be representative of the sample data
and a standard used to guantitate the soot homogenate is also
shown.

Figures 1-27 correspond-to the standard run and show the
Total Ton Current (Figure 1} and exact mass chromatograms for
each compound and congener present, The tabular reports (Figures
2 and 10) are worksheets which allow the analyst to enter the
scan ranges visually determined to contain the components for
guantitation. Quantitative reports are then generated for these
scans which give the exact mass and intensities of peaks within
the specified mass range. These have been included for the
Hexachlorodibenzofuran (Hexa CDF) standard Scans 437 to 446 over
the time period when this compound was eluting from the GC
(Figures 17-27). Summing the intensities for the three most
intense ions in the parent group, i.e., 371.8236, 373.8207,
375.8177, give the total intensities of 113,735, 211,168,

158,794, respectively which agree well with the theoretical ion



ratios. The intensity of the 100% ion (373.8207) is used for
computing the response factor and quantitation of sambles. This
method of peak integration was used for the guantitation of GC
peak area for all standard and sample runs. Scan were only
included in the summation if the exact mass of the 3 ions was in
good agreement (better than 100ppm) and ion ratios were
consistent with theoretical ratios (Table 4).

Figures 28-37 correspond to the GC/MS data from the 5th
floor sample processed in a similar way to the standard. Figure
28 is a total ion current chromatograph the most intense GC peak
being due to diisooctylphthalate is a contaminant found in all
sample runs and to a lesser extent the standard rumns. Figure 29
shows the exact mass chromatograms for each of the C13-Cl8
congeners of PCDF simplified by plotting only the most intense
ion in the parent group. Figures 30-34 are mass spectra obtain
from each congener group identified in the exact mass
chromatograms, Figure 30 indicates the presence of
Pentachloronaphthalene (exact mass 299.8648) as well as
Trichlorodibenzofuran (exact mass 271.9376), in the spectrum of
scan $242, Polychloronaphthalenes appears to be major components
in the soot samples and are also found in the soot homogenate
sample.

Figures 38-51 correspond to the data obtained for the soot
homogenate sample. The total ion current chromatogram again
indicates as a major GC peak the diiscoctylphthalate (Figure 38).
Figure 39 shows exact mass chromatograms for PCDFs and Figures
40~-45 give typical full scan spectra for each congener. Figure

46 indicates the exact mass chromatograms for



Polychloronaphthalenes with intense peaks for Cls, C%s and

Cl7 Chloro congeners., |

Figure 47-51 again shows full can spectra for each of the
Chloronaphthalene congeners., Quantitation has only been made for
the PCDFs but as indicated qualitative evidence for
Polychlorinated@ naphtahlenes has been shown and trace levels of
Pentachlorobiphenylenes (see Figure 36A) at exact mass 323.8647
we indicated in the 5th floor sample. Carbon and solvent blanks
showed no evidence of contaimination at the detection limits
indicated., The vast amount of high resolution data is continuing
to be reviewed to complete the data analysis and software

development continues to aid in the process of data reduction and

quantitation,
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TABLE T

Concentration (ppm} of Polychlorinated Dibenzofurans in Soot Samples Taken from the Bing

Floor # 1 2 3 4 5 6 7 8 9 10

PCDrs*

Tetra CDF 0.06 1.8 2.5 44 5.1 77 35 160 47

37¢1 TetraCDF(ng)l 10.7ng 3.8ng 7.2ng 4.4ng 8.6ng 14.2ng 9.6ng 1.9ng 6.5ng
Penta CDF <0.06 2.0 3.2 55 8.0 75 40 220 55

Hexa CDF <0.07 <4 2.0 36 3.0 14 16 140 28

Hepta CDF <0.08 <2.8 0.2 12 0.6 1.5 7.1 51 2.1

Octa CDF <0.09 3.1 <2 4.2 <,2 -- 1.4 17 0.56
SRecovery % 29 22 16 20 22 41 50 49 33

ITntemal standard amount recovered {ng)
ZQuantitated as Arochlor 1254

3pata lost due to instrument malfunction
4Data uncorrected for recovery

SRecovery based on 37Cl Tetra CDF internal standard



Date of Run

1/26/82
1/29/82
'1/30/82
2/10/82
2/15/82
2/15/82
2/16/82
3/3/82
3/4/82
3/5/82
3/10/82
3/11/82

Average Response

5tandard Deviation

$RSD

Reproducibility of Standard Runs

Response Factors {[Counts/ng]

Tetra CDF
1380
1193
1475
1803
1306
1802
1354
1880
1961
1978
2616
2293

1753
430
25

TABLE 2

37

Cl4 Tetra CDF
4938
3987
4904
5358
4777
6568
5926
7017
6690
6794
9606
8622

6265
1645
26

Hexa CDF
771
834
815
953
919

1225
1339
1452
1271
1700
1472

1163
320
27

Octa CDF
630
913
660
793
754
874
837

1075
1178
1193
1336
1147

978
217
22



TABLE 3

Average Detection Limits For PCDFsl

Average Response Factor

counts/ng DL{ng)S/N=2
Tetra-CDF 1753 1.7
*7¢1 ,~rcoF 6265 0.5
Penta-CDF 1458 2.0
Hexa-CDF 1163 2.6
Hepta-CDF 1070 2,8
Octa—-CDF 978 3.0

1
2

2PPM in Soot

0.17
0.2

0.26
0.28
0.30

Based on GC peak width 6 scans noise level 250 counts/scan

Assuming an injection volume equivalent to 10ng of extracted sample



Table 4

Exact Masses and Intensities of Molecular Ions of Chlorinated

Dibenzofurans
Chlorination Number Exact Mass Intensities
{Molecular Formula) {3)
Monochloro 202.018539 100.0
C12H7OCI 204 .,015590 32.5
Dichloro 235,979568 100.0
C12H60C12 237.976618 65.0
Trichloro 269.940596 100,90
C12H50C13 271.937647 97.5
373.934697 31.7
Tetrachloro 303.901625 76.9
C12H40C14 305,.898675 100.0
307.895726 48.7
Pentachloro 337.862653 61.5
012H30C15 339.,859704 100.0
341.856754 65.0
Hexachloro 371.823682 51.2
C12H20Cl6 373.820732 100.0
375,817783 81.2
Heptachloroe 407.781761 100.0
C12HOC1? 409.,778811 97.5
411,775861 52.8
Octachloro 441 ,.742789 87.9
C120C1, 443.739840 100.0
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F"gALO- Deck sheet for PLD0s.
TABLE OF POLYCHLORODIBENZO-P-DIOXIN MASSES, INTENSITIES AND SCAN NUMBERS(FROM XSCAN DATAD

TRICHELCRR-283(100.8),235(27.3)
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SCANS: # REFINED SCOANS:

MONOCHLORC-218(108.8) ,226¢32.5)
SCaNS: ¥ REF IHED SCANS:

TETRACHLOP-320(7¢6.9),322(108.8),334CINT.STD.))

SCANS: REF INED SCANS:
[see dabe bu’f@v'&' 1{1:*‘"?'(.0!‘)
PENTACHLORG-356(160.0),358(65.8)

SCANS: ¥ REFINED SCANS:
HEXACHLORO-3920160,8),392(81.22
SCANS: li Lo~ 4,}‘; Lp\h: 2t Lf'OC’

HEP TACHLORO-424(180.8) , 426(97.5)
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. . :7:1"\‘5."%' -a7- LigTs of Wd’ nw.‘:f:ﬁ’&ﬁ»-ﬁ i‘\-\-f’,ﬂﬁ‘l"';e&simass Scans O‘cﬁ‘“r‘& duting Hla. 1’)&“'!“& ﬁF_ o }L‘F crc
sente s 3 1(}*2 14:51 Hu LOF, The comae of thact masses shnow te tvav woltcular rag;m\ ahhﬁf‘ﬁm‘ 4° e
S : 437, 37118 15 . . . 3 Lyt ..
L o Yo (eaion e e waell Fpe wae ilicakion & b presentt a*?*’_uf _ » Tho'wavs
E{gmgnﬂ'&‘rgm gés 0 wronsd i it CADLE ek o t_\,ua‘\'w LAY noed ko et Fodival The gat %C(’
NOL PLAKS: ag., \ , )
BASEAHIEF INT: 30699.7 6315. wnAss shdla iens o vl l‘-v'ﬂ”“(?m“'*&(* ower rhe el ’““*"Q‘ ""gﬂktc; (W‘E) s anadditib
TIC: 350512,/ 30193. o\ P Loy e T, B YR gttt v he P Stk to el st inkicabion of s
MASS RAHGE:  149.9904 - 654,960 i . : . '
RETN TIME/MISC: 33:43/ 53/ 0/ 58 pessible Pgﬂﬁ*“\‘:\: m\'&s\ué th similed oo tons. vnller He goms I vensts -
| fpare BFOL . Shwiler ists Coverin :
PEAK  MEASURED  NO.  A3SOLUTE % INT. ¢ INT, 2 TOT. e ring Hhe “peropr “‘Jrf- MASS Pang L. toere QMIMJTJ
NO. MASS  POINTS  IMTENSITY BASE  NREF 108 Sor al) he of inkeeest 14 +le e eollecke) s ““@‘es )
1 21376. 5 A69. 1.2 - 0.1 st dard s.
2 33533, 6 310. 0.8 - 2.1
3 33089, 5 202, 0.3 - 0.0
4 147009, 6 344, 8.9 - 8.1
5 133009, 5 243, 0.6 f6.a
6 194559, 5 253, 0.7 - a.0
191 02,0065 3 713, 1.8 11.3 0.2
182 301.9592 8 543, 1.4 - 0.2
163 331.9130 8 365, 0.9 5.3 .1
194  320.9761 17 2559, G.6 - 0.7
185 300.0102 6 376. 1.8 6.0 2.1
186 279.3003 5 205. 8.5 3.2 G.1
187 370,974 9 745, 1.9 - g.2
108 377.8208 21 1617. 4.2 25.6 0.5
108 376.9074 5 278. 0.7 a.4 0.0
116 376.9436 4 142, 0.4 2.2 0.0
111 376.8304 4 154. 3.1 2.4 0.0
112 375.0275 25 Giet, 15.8  96.6 1.7
117 375.9317 8 779, 1.9 11.5 B.2
114 374.0165 4 151. 0.4 2.4 .0
115 303.979% 5 223, a.6 3.6 0.0
116 3739450 a 1209, 5.1 31.5 B .G
117 373.2194 12 Az, 12.3 0.3 1.4
£18  371.0334 21 6315. 16.3  109.0 1.0
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- ’5:\' . \Gi
DPA:TDISL.LMG
SCnN: 438, 371102 14:51

IONISATION: EI

NO, PEARS: 39lrs 7

BASEANRLF INT: 40008,/ 12008,
TiC: 358656,/ 12800,
MASS NAHGE:  143.92904 - 634,2601
RETHN TINMEAMISC: 33:477 687 4/ &7

PEAK  MENSURED ND, ARSOLUTE
NC. MAGS POINTS  INTENSITY
{ 32446, 5 226.
2 33041, 4 150,
3 34667 . 4 148,
4 76607 . 4 151.
5 107018, 3 274.
6 185699, 5 243,
7 195216, a4 171,
8 125803, 8 472,
101 391.9746 & 279,
102 331.7093 4 149,
103 391.0178 G 2062,
104 300,976 17 2059
1675 308.97263 6 363,
106 379.0357 G 442,
197 370.0169 G 228.
103 377.08127 17 2088,
180 277 .E045 5 231.
(10 376.03139 12 1064,
111 375.8933 G oo
112 375.0025 21 10424,
133 75,7232 5 206,
114 3749751 5 289,
115 274.0092 16 1109,
116 73,0663 a 678,
tiv 273.0108 25 12068,
113 372.,0033 14 1603,
119 3710095 21 4563,
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DPETDISLLMG

sCAN: 439, 31182 14:51

IONISATION: 1

MO. PEARSY 3237 6

BASEZNREF INT: 41122.7 24250,
TIC: 26064, 7 89350,
MASH NOMGE:  143,9984 - 642,5001
RETH TIMHEAMISL: 33:31/ B8tr 37 58

PEAK  FEASURED pa., ARSDLUTE 7 INT, 2 INT. 2 7107,

NO. MASS POINTS  IMTENSITY BASE NRCF 10N
1 30024, & 432, 1.1 - B.1
2 31417, 5 249, 0.6 -~ a1
3 33002, & 412, 1.0 - 0.1
4 195320, 5. 1953, a.5 - 0.0
5 182959, 9 549, 1.5 - g.1
& 193034, 4 163, 0.4 - 6.0
7 191529, 17 791, 1.8 - 8.2
a 196917, 4 103, 0,4 - 0.0
94 282.5045 4 164, 0.4 0.7 R.9
95 331,9915 5 219, 0.5 - B.1
55 290.9761 21 5635, 13.7 - 1.3
a7 379.P131 14 1161, 2.8 4.8 0.3
an 370.0176 5 414, 1.8 1.7 0.1
Q9 3ra.enng 3 7R3, 1.9 - 8.2
104 370.0289 10 854, 2.1 3.5 0.2
o1 3I77.0430 18 1204, 4.4 7.4 0.4
122 377.0070 17 T120, 17.% 29,4 1.7
103 376.047G o 574, 1.4 2.4 0.t
184 3763102 in 1313, Z.3 5.5 0.3
105 3758139 25 16649, 49,5 6.6 3.0
164 74,0230 21 237, 5.7 9.7 0.6
1897 372.0167 29 242503, 59,8 100.0 5.7
138 3720506 A 179, a,4 0.7 0.0
189 372, 000G 12 03, 2.4 1.1 5.2
110 3710170 25 14502, 34.0 5¢.7 3.3

2
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g 21

DPB:THIS. MG
SCAH: <0, 31132 14551
IDNISATIM: EX
NO. PEARS: 3547 18
RASE/HNER INT: 41399,/ 36504,
TIC: 512632./ ATO0D.
MASS RNHGE:  143.9304 - 654,960
RETH TINE/AMISC: 33:55/ 7is 47 47
PEAX  MEASUNED  NO. NDSOLUTE
NQ. MASS POINTS  IMTEMSITY
{ 32347, ) 674,
2 33642, & 504.
3 27T 5 219,
4 35001, 4 196,
5 20100, 5 203,
6 150306, 5 230,
? 1u.J-.’ﬁ1. 3 215-
8 105505, 4 145,
111 203.5260 5 204,
112 201.962G g 1078,
113 33t.0270 5 2041,
114 308,976t 25 30920/
£15 2680.7949 g 511,
116G 300,253 5 261.
117 279.,0304 10 1147.
118 379.,7974 12 1167,
119 37¢.0190 17 1653.
120 377.0097 35 1e3e1408)
121 3760511 10 730,
122 376.0105 17 3053,
123 ATGLUITH 4 157.
124 375.015% 29 26839,
125 375, 6740 g 354,
126 374.02268 25 7277.
127 373.017% 23 36564,
120 373.7535 6 327,
{29 372.2206 17 3205,
130 371.0229 25 {9166,
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DP@:TRISL.MG
sCaN: AL, 3/11,02 14:01

IONTSATIAN: EI

MO, PENKS: H627 1N

BASECNIEF INT: U26tt.s AG6D6.
Tic: 861264, 7 25996,
MASS RANGE:  149.2904 - 654.90601
RETN THiE-HISC: 33:597 81ls 27 41

PEM  MENSURED M. POSOLUTE  ® INT. # INT. 2% TOT.

O LODDHNG- NS UL A=-NNee DR D0 -~

NG FNSS  POINTS  INTEMSITY BASE  NREF 10M

1 13603. 6 394, 8.7 - 0.

2 15920, 8 616. 1.2 - a.

3 30657, 5 234, 9.4 - a.

4 31120, 4 (a7, 9.3 - a.

5 32999, 3 A4 8.3 - 0.

6 117616, g 350, 0.7 - g.

rd 124130, i1 a1s, 1.8 - 0.

3 1956073 . 4 143. 9.3 - 0.
104 3038067 8 552, 1.6 (.2 0.
195 302.9759 6 323, 9.6 0.7 9.
06 3010015 17 1169, 2.2 - 0.
197 z40.49761 17 2o/ 5.9 - n.
B3 30%.0286 8 G5, 1.2 1.4 0.
168 379.3161 21 2519, 4.8 5.4 0.
118 379.8106 17 2157, a.1 4.6 a.
111 277.0165 29 16921,  32.0 26.0 3.
112 377.1945 4 103. 9.3 0.4 n.
113 Z7G.8199 14 2692, 5.1 5.9 2,
114 375.8207 29 34202, (5.8 73.2 6.
115 375.7563 P 150, a.3 8.3 Q.
116 374.9701 8 a71. 8.9 1.0 n.
117 374.3225 21 2507, 6.7 7.5 9.
118 374.2568 6 294, 9.6 0.6 a.
119 37Z.9615 4 (5. 2.3 B.3 9.
128 373.0194 35 4G69G.  88.¢  107.0 5.
121 273.7541 G a41. 9.8 0.9 a.
122 373.4754 4 189, 2.3 0.4 a.
123 373.2477 6 375, 8.7 0.8 a.
124 372.0404 17 2157. a.1 4.6 a.
125  371.9722 5 272, 9.5 0.6 0.
126 371.0194 25 21210,  49.3  45.4 3.
127 371.5324 5 243, 0.5 a.5 a.
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R 3
DR TMISILS
5CnN: 12, 312 14:51

IGMISNTION: E!

N3. PENKS: 3977 42

BASEAHRLE  INT: 26043.7 36DAG.
TIC: 636880,/ 276128,
MASS RANGE:  145.9204 - 654.9231
RETN TIMEAMISC: 34: 37 8B/ 27 51

PEAK EASURED NO. ARSDLUTE X INT,
HO. MASS POINTS INTENSITY  BASE
i 132577, 4 174, 0.3
2 140512, 3 257. 8.5
3 1632174, G 435. 8.6
4 1857357, 6 23G. 3.5
3 1950440, 4 297 B.4
6 196572, 3 218, 8.4
v 1263432, 6 334, 8.6
118 303.0175 9 284G, B.3
113 381.32847 12 1219, 2.2
112 381.G3845 9 247, 0.4
113 281.7877 6 250, 2.5
114 388.3761 25 73217 13.1
115 388.8361 8 637, 1.1
116 366.80097 4 172. 8.3
117 A50.3241 6 123, 2.8
116 373.0458 8 269, 1.6
118 370.0674 iv 4237. 7.6
126 IF0.977T 19 A73. B.8
121 3ri. 09 21 J7dG, 6.7
122 3Are.c242 3 263, 3.5
123 307 . 0138 23 18075, 33.7
124 377 .A4177 4 158. 0.3
125 377.9211 G 298. 8.3
126 276,649 19 1503, 2.8
127 376.8128 12 4116. 7.3
128 376.6392 4 143, 9.3
129 373.8297 22 43409, 7.0
139 375.7561 8 212, 0.4
131 374.9883 8 442, 8.8
132 374,8636 8 15496, 2.7
133 3r4.6249 1¢ 016, 12,5
134 374.5739 4 172. 2.3
135 373.0232 23 56043, 160.9
136 373.7567 & 435, ¢.8
137 373.32034 5 406, a,?
138 372.8259 17 3474, 9.8
138 371.8393 35 3423539, 6i.t
1418 37,2006 4 153. 6.3

% INT,
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. f‘{.r‘ ..Q"f

PPO:TDISL.MS
SCNM: 443, 371102 14:51

ICHISATION: ET

NG, PEAKG: 3lar 7

BASEANRER INT: A41005.7 14530,
TIC: 3rozen., s 3436.
MAGS RANGE:  149,9984 - (53,0020
RETH TINE-MISC: 34: ¥/ 837 Gr 4l

PEAK  MIASURE NG, ARSCLUTE 2 INT. & INT. x TOT.
HO. i FOINTS IMTENSITY  BASE g 10M
1 A0654, 5 491, 1.8 - g.1
2 120001, 4 289, 0.5 - 0.1
3 175536, 2 2323, 2.6 - 0.1
4 194751, 3 347, 8.3 - 0.0
2 195163, 5 233, 8.6 - 8.1
G 195154, 3 282. G.7v - n.a
23 o2, 854 & 3°G. 8.2 2.7 .1
23 331.94696 3 434, 1.9 - 0.1
160 391,81062 5 341, 8.c 2.3 6.8
181 3531.6533 8 973, 1.4 4.0 a.2
182 300.5v61 17 3012, 3.4 - 1.0
183 3r9.0144 6 365, 0.8 2.5 0.1
184 379.5494 4 170, 8.4 1.2 6.6
165 J73.2053 4 187, fa.4 - o.0
136 372.8v03 8 016G, 1.2 3.6 6,1
1a¢ 3r8.32235 6 264, 8.6 1.0 6.0
182 377.0003 23 a7, 16.9 AR.Y 1.9
1093 376,000 12 1745, 4.2 12.0 0.3
i 375,827 s 10573, £3.3 n.2 2.0
i1 374,26804 D 200, 2.8 - .1
112 374.8201 14 16¢9. 4.0 11.6 0.4
1i3 373.8726 G 413, 1.1 3.0 0.1
114 3r3.08137 25 14530, 34.3 10, a .6
113 3r3.7533 4 204, 8.3 1.4 A1
116 372.8558 6 317, 6.8 2.2 6.0
i1y 372.0143 14 a7, 2.1 6.0 a.2
118 372.01066 6 20t. 8.2 2.6 n.t
19 SPi.nran 0 233. 2.6 1.6 a.1
129 37r1.0158 21 7961, 15,53 J4.4 2.1



F:;Enagi;t'
PPATDRISLLMG
SCAH:  Add, 31182 14:51

IONISNTION: EI

NO. PEOKS: 2Fgs 2

CRSEANREF IMY: 40371,/ 7630,
TIC: 330112.7 2533,
MABS RAHGE:  149.9204 - 654.8452
RETH TINEAMISC: 34:11r 657 17 56
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