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INTRODUCTION
Analysis of air samples taken from the 16th floor (NE, SE, NV,
and SW Corners) of the Binghamton State Office Building (March 16,
1983 NYS report) showed concentrations of from 7 to 16 pg/m? 2,3.7,‘8_
.TCDF and 52-102 pg/m* total TCDF. Penta~CDF eppeared to be lower in
concéntration. detected in only one sdmple out of four at a total
concentration of 22 pg/m?., 2,3,7.8 TCDD, found at 0,26-2.2 pom
levels in soot samples analyzed after the transformer fi:e,-was pot
confirmed iﬁ air samples from the 16th floor_at concentrations of <(1.3
ps/m®, although a signal at m/e 322 was detected,
In the present study it was necessary to analyze additional air
samples to: 1, determine the floor-to—floor variation of PCDFs in
air.
2., ‘re-analyze samples to determine the precision
of sampling and analysis,
3. separ;tely analyze the particulate and adsorbed
gaseous PCDFS.
4. combine samples for greater semsitivity for both
PCDFs and TCDDs.
Using silica gel adsorbent cartridges containing labelled 23C
2,3,7,8 TCDD, ?7C1 OCDD, *7C1 2,3,7,3 TCDF and 37C1 penta-
CDF (3 isomers), 50 m? air were collected. They were then combined
as necessary prior to clean-up and analysis by SP 2330 capillary
GC/SIM high resolution mass spsctrometry. It is important to note
that while the analysls has been validated and is quantitative for

2,3,7.8 ICbD, 2,3,7,8 TCDF, OCDD and OCDF, certain non-2,3,7,8
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substituted TCDD (and presumably PCDF} iscmers have been found to be
removed in the clean-up process.
EXPERIMENTAL
PCDFs

Floor 16, analyzed in our preliminary study of PCDFs in air, was
sampled as a repeat analysis, Duplicate samples were taken on the
14th and 17th floor for which previously obtained full-scanning HEMS
PCDF in soot (dust) data is available, For 17th floor sampies. the
glass fiber particulate filter ((.Sﬁ) was analyzed separately from thg
silica gel gaseouns adsorbent cartridge. To obtain greater
sensitivity, particularly for the higher chlorinated PCDFs, a combined
sample from the 11th floor was analyzed. Duplicate 10 pg/m? 2,3,7.8
TCDF-fortified background air samples (NSA‘GS. DOH 1) along with a
background air sample (DOH 2} and a solvent blank were also analyzed
as part of nmormal guality control procedures.
IChDs

To obtain adequate sensitivity, four 50 m?® samples were
extracted, combined and aﬁalyzed (in duplicate) for TCPDs, injecting
nearly the entire sample in a single injection, A combined solvent
blank and & 1 pg/m? 2,3,7,8 TCDD~fortified background air sample were
also analyzed.
Samplin edur

Genefally, each BSOB sample taken on a given date was identified
by a number specifying the floor, a letter specifying the corner of
tﬁe building, another number indicating replicates and finally a
letﬁer P for particulate or G for gassous, e.g. 17C2G.

In addition to the internal standards used in our earlier study
(60 pg **C 2,3,7,8 TCDD, 5000 pg ?7C1 OCDD and 1200 pg 3*01

2,3,7,8 TCDF), 24000 pg of 37C1 penta-CDF (3 unspiked



isomers) in benzene was deposited directly omto the silica gel
(activated at 140°C) trapping adsorbent prior to sampling. The 2
stage sampling apparatus, assembly, transport and sampling has been
described in the March 16, 1983 NYS report.

Extraction

(See March 16, 1983 NYS report) 16 hr benzene soxhlet
extraction, Intermal standards were added to 17CIP and 17C2P prior to
extraction, Native 2,3,7,8 TCDD and 2,3,7,8 TCDF were added to
fortified samples pricr to extraction,

Clean-

(See March 16, 1983 NYS report) The microprocessor controlled
¢lean—np was a sequence of basie aluﬁina. PX-21 carbon, and neutral
alumina followed by & single concentration to 5-10 ulL for GC/MS
injeotion.

11 GC/HRM

In summary: 2 pL of sample extrfct was injected onto a 0.3 mm x
60 m SP 2330 GC capillary i;terfaced di:éctly into MS-30 via a3 fused
silica SP 2330 butt—joint transfer line. The GC program was 70° for
3 min, 60°/min to 190°, 2.5°C/min to 240° hold. Eratos MS-50 mass
spectrometer was usod in the EI mode (70 ev), approx, 10,000
resolution (10% valiley), source 25000, DS-55 data system, with
maltiple peak monitoring mode ss follows:

For PCPFs (m/e)
lst Injection: 304, 306 — M, M+2 of Tetra CDF
312 - TCDF internal std

340 ~ M+2 of penta CDF



2nd Injection: 338, 340 -~ M, M+2 of penta CDF
{optional) :

For JCDDs

348 - penta CDF internal std

374 - hexa CDF

1st Injection: 320, 322 - M, M+2 of TCDD

Calcnlationsg

334 - TCDD internal std.

(See March 16, 1983 NYS report for details) Internal standard method

of caleulation C, = X C, A /A,.

TCDDs:

TCDFs:

penta—CDFs:

individual scans at m/e 322 are summed across a single
pesk (for 2,3,7,8 TCDD) or a range of observedlpeaks (for
totsl TCDDs), The area under the resnlting mass profile
is then ratioed to that of the 1?C 2,3,7,8 TCDD

internal standard at m/e 334,

individual scans at m/e 306 are summed aczoss a single
peak(for 2,3,7,8 TCDF) or a range of.observed peaks (for
total TCDFs). The area under the resulting mass profile
is theg raticed to that of the *7C1 2,3,7,8 TCDF
internal standard at m/e 312,

individual scans st m/e 340 are summed across a range of
observed peaks for total penta CDFs, The 2rea under tﬁe
resulting mass profile is them ratioed to that of the
37¢1 2,3,7,8 TCDF internal standard. A response

factor of 1 is assumed. The 37Cl penta CDF internal
standards were monitored in Q 2nd injection of several

samples and not used for quantitation.



hexa—CDFS: individual scans at m/e 374 are summed a range of
observed peaks for total hexa CDF, The area under the
resulting mass profile is then ratioed to -tkat of the
37C1 2,3,7,8 TCDF internal standard. A response
factor of 1 is assum;d.
RESULTS AND DISCUSSION
In general, sir samples taken from the 11, 14, 16 and 17th floors
of the Binghamton State Office Building wére found to conmtain complex
mixtures of tetra—, penta'and possibiy hexa CDF isomers as shown by
the high resolution_(ﬂk) single ion chromatograms in figure 1 for
floor 11, Tetra—-CDFs were predominant on all floors, having
_concentrations of from 76 to 185 pg/m? total TCDF as givem in Table
1. Figures 5-12 are HR single ion chromatograms showing the presence
of a mixture of TCDF isomers in all samples (except particulate) from
floors 11, 14, 16 and 17, Figures 13 and 14 show a
2378-TCDF-fortified sample and solvent blank, A more complete set of
data including HR mass profiles is shown in figs. 17-26 for samples
11C (combined) and 16C1, When intepreting these ohrﬁmatograms it is
iﬁpo:tant to note that isomer patterns may be distorted as all isomers
are not recovered through the sample clean wp. The 2.3,7.8 isomer was
found in all samples at concentrations of from 0.8 to 23 pg/m*. For
floor 17, the glass fiber particulate filter (17C1P, 17C2P) was
snalyzed separately from the silica gel adsorben; cartridge (17C1G,
17C2G)., The entire mixture of TCDFs was found on the adsorbent and
little or none in the particulate sectioﬁ (>.3 p) of the sample trap

(figs. 8~10, 15-16).



Penta CDFs, which were moxe abundant than tetra CDF in the original
soot, were found in all non-particulate air samples however'at lower
concentrations of from 6.6 to 24.4 pg/m* (Table 2). A possible -
explanation for this is the lower volatility of penta compared to
tetra CDFs, High resolution single ion chromatograms and mass profile
data for penta CDFs in samples 1183 + 11B4 + 11C1l, 17C1G, 17CiP, and a
solvent blank are ;hown in figufes 27-30, A typical 2nd injection of
a sample to acquire data on hexa (and penta) CDFs is shown for sample
11B3 + 11B4 + 11C1 in figures 31-34, No hexa CDF could be confirmed
at a detection limit of approximately § pg!ni.

To obtain adequate sensitivity for TCDDs, four 50 m*® BSOB air
samples were extracted and combined to form & single sample prior to
clean up and analysis, The SP2330 capillary GC/HRMS results for a
combined 11th floor air sample (analyzed in duplicate), & solvent
blank, and s background air sample fortified to 0.82 pg/m? with
native 2,3,7,8 TCDD are given in Table 3. Becsuse only a small amount
of sample 11C6 + 11C7 + 11C8 + 11C10 was injected, the signal/noise
for that sample was weak (a wide peak was also observed, hence
asignificant concentrstion), The HR single ion chromatograms and mass
profiles for a combined BSOB air sample 11C1 + 11C2 + 11C4 + 11C5
(figs. 35-37) showed 226 pg 2,3.7,8 TCDD equivalent to 0,94 pglﬁ' air
(also possible traces of other TCDPs). A gquality control (120 m?
Albany air) sample forfified with 98 pg native 2,3,7,8 TCDD to
- 0.82 pg/m? air was analyzed and found to have a concentration of
1.3 pg/m?, A solvent blank was similarly analyzed and found to
ocontain an rather high 47 pg 2,3,7,8 TCDD equivalent to

0.39 pg/m? air,



CONCLUSIONS

Analysis of air samples for a complex mixture of PCDDs and PCDFs at
concentrations in the parts per guadrillion renge had never been attempted
prior to these studies. Although considerable progress has been made in the
development and application of the necessary analytical technigues, several
problems remain unresolved. The concentration of 2,3,7,8~-TCDD in the air of
the BSOB could not be acourately determined in this group of samples due to
the presence of very low concentrations of interfering compounds in the
blank., It is clear, however, that the concentration of 2,3,7,8-TCDD is
below 1.5 pg/m3®, consistent with an earlier report from the laboratery. A
second problem relates to the lack of labelled quantitative PCDF standards
(for congéners other tham 2,3,7,8-TCDF), Quantitative analysis of a
congener without an internal standard is difficult, since recoveries are not
accurately known. In the present instance, when even unlabelled standards
of the range of compounds sought are unavailable, and certain congeners are
demonstrably poorly recovered, the difficulty is even more acute. Thus,
calculations of '’total TCDF’’ and ‘’‘total PCDF’'’ may underestimate actunal
concentrations of these mixtures. Attempts will be made to further address
these‘éroblems in future analyses.

Nevertheless, these data permit some important conclusions rega;ding
the PCDD/PCDF concentrations in the BSOB, The concemtratiom of 2,3,7,8-TCDF
measured in six locations varied from 9.9 to 23 pg/m?. The ratio of tetra

CDF to penta and hexa CDF is clearly higher in these air samples than



in the soot samples analyzed earlier. Coupled with the observations that
the bulk of both 2,3,7,8-TCDF and '‘total TCDF'' was found in the silica gel
cartridge rather than in the particulate material, this result guggests that
these compoundé are predominantly in the gas phase.- Finally, these
experiments coﬁfirm that 2,3,7,8-TCDD is present at concentrations well

below those of 2,3,7,8-TCDF in these air samples,
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Tapbie 1. TETAA-CDFs

-

. 371 . :
Concentration Detection ' Ibn@) Relative  'TCDF Total Detection Ioné)
Volume - of 2378 TCDF limit " ratio(s) retention recovery  TCDF limit ratic{(s) Ratio
?10-:-:/53:?.91@ m3 {pg/m3) (pg/w3) 304/306 time (%) (pg/m3) (Ecx’m3) 304/306 2378 total (%)
14 C1 © . 61.5 11 0.4 78 1.0 97 92 0.8 : 83 12
14 A3 _ 63.0 14 0.3 73 1.0 157 185 G.3 72 8
16 C1 62.4 16 0.4 _ 74 1.0 88 118 2.7 77 : 14
17 €15 ' 62.1 | 12 1.7 84 1.0 26 79 s 89 1s
17 €1 62,1 0.8 0.7 70 1.0 78 3.9 2.7 89 21
17 C2G 59.8 9 0.3 78 1.0 71 59 - 4 73 15
17 c2p 59.8 0.9 0.4 126 1.0 74 KD 5 92 —
11 B3 + 11 B4 + 182.5 16 0.5 84 1.0 1 133 . 3.7 78 12
11
11 ¢l + 11 Cc2 + 240.8 23 0.3 80 1.0 42 78 4 73 3o
11 ¢4 + 11 C5
Solvent blank 0 ND 0.2 — — 110 ND 1.9 — —
DOH2 baskground air 49,1 1.9. 0.6 68 1.0 74 9.5 2.5 110 20
NSA €5 10.0 pg/m’ 41.8 9.9 0.4 79 1.0 120 - 10.2 2.1 — 37
2378 TCOF .
Fortified back-
Zzround air
DoHL 8.1 pg/m> 51.6 10.0 1.2 - 80 1.0 75 16.8 2.0 90 60
2378 TCDF :
Terrified baick-
ground air

@ e.g. 14A3 is 14th floor,N £asT building corner, 3rd sample taken on that date.
& Theoretical ion ratio = 78%.

@ Recovery \@triation (vs. external standard) is probably due to the volume measurement and manipulation of small (5-10 uL)
volumes pricr to injection. ‘



Table 2 PENTA
¥

Floor/Sampla

l4c1
;4A3
ieClL
17ClG
17C1P
e
17c2p

11B3 + 11B4
+11C1

11¢1 + 11¢2
+11C4 + 11C5

Solvent blank

DOHZ background

CDFs

Iongj

Total bDetection
Panta~CDPF Limit ratio (%)
[PG(W3) (pg/m3) 338/340
20.6 2.4
12.7 1.6
2.2 1.2
24 .4 7.4
ND 2.0
6.6 1.3 0.78
2.9 .2.l Q.23
19.2 1.5 0.62
16.4 2.3
ND 1.3
ND 2.0

(:)Recovery of three 37C1 Penta CDF internal standard isomers
was calculated to be 80%, 91% and <10% for sample 17C2G
{other samples were similar).

(;)Multiple ions were checked on a 2nd injection for several

samples.



Table 3
12¢
Air m/e 322 Py Detection Rati&g) TCDD

Floor/sample volume (m>) arga (counts) found | \ limit (pg) 3207322 recovery (%)

—_— . H 4 -

1121 + 11C2 + 11Cc4 + 11CS 241 1040165 226 f 12 0.66 9g .73
i :
| o

11cé + 1i1C7 + 11C8 + 11cCl0 241 529026 372 29 0.84 58 1.80
i

Selvent blank 2 + 3 0 296261 47 i 17 0.60 112 1.0C

{120 for calcs.)
120 706423 150 .13 0,89 78 1.00

DOH 3 + 4 background air
fortified with 28 rg
native TCDD {=0,82 pg/

m3}

(Q Both BSCB air samples appeared to contain small amcunts of several other TCDD isomers as evidenced by a simultanecus resgonsa at other

retention times for m/e 319.8%964 and 321.8935; however, additional aﬁalysis is needed for verification.

(é)Theoretical Ratio = 0.78
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Frgure 2. pixecd |abeled standard
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RETN '
TIME
02136 95:30 - 08139 11130 14330 17130
395 .8936 : ' 190%=3432650
—— .

2377 TOPfF
M2 Y/
o A
) v NS 76 ' 232 ' 508 v g



DSSS HIGH RESOLUTION MPHM

. ﬂﬁur& 12 “4etra CDFs w ‘1""001- T

RUNMAME. TDHHS DATE 3/31s83 TIME
Sample HChlc2rHeH+ HCE
RETH
TINE B4 06:30 08:30 19:30
4:30  96:30 98130 10330 12138 14130 16139
393.90813 198%=1219892
o
. ;s
6 '3 ’ 136 ! 156 d ~ 236 T 206 ! ~ 33
DSS5 HIGH RESOLUTION MPM . -
RUNNAME TDHMS DRTE, 3731783 TIME 11:31
RETH .
TINE , :
04:30 096130 98:30  10:30 12:30 14230 16130
395.8986 190%=1560532
- . '&13)-; 1':0F
M2 “ t
66 ) 136 N 186 ¥ ! Z86 ' "33

236



RUNHAHE NDHM2 DATE 8/28783 1INt Tiagure |3
. 137
ETH i QC Sample NSAES

TINE . Corth Gred weth wative TCRT
08138 84130 @3:30 1&iow 10500 . :
J [ [ t 1 L- 3 ¢
I sancdns
TIC “
L e -
SUe.ILe TOU7=6720356
M1 '
kiintcio o : S S —
H P : .
TITTITE s il —— T TS
Na ¥ T - : ﬂ
1 " s . 3} X .
IITBETE - = ' ) ) Q517 XA @ K ATE Y
M4 .
t 77 153 229 . sos

RUNNRME MDHM2 DATE 3,28,83 TIME 15: 7
MASS 305.8986 SUEEP 308 (FPM) SCANTINE 8.3 (SECS)

SCANS 203-224 190% INTENSITY 83385

iBQ

fortified 2378 TCDT
75 |
59
25
Mo
; 2 WA AR ety

395 . 7 305 .8906 305 .9495



Mt

M2

M3

M4

1

- -y o W (AR R

?l;.“anN_‘ 130 Fiquee 14 Solvewt blank for

E@%:ﬁ)l pz ‘.‘3@1 _ l34 :SBI 'B +etra CRSs
B R IC R 1 5 B S . IUU“:E‘:Fd‘H:id‘(;-
RUNNAME TUDHNS DATE 3r2%/83 TIME 11:40
MASS 306.8986 SUEEP 302 (PPM) . SCANTIME 0.3 (SECS)
SCANS 164-178 100% INTENSITY 26752 _
a .
4 35?
ke
nativd
Teby
[4:1

K

305 ,9445



. Frgure 15" tetra CDES m
RUNHAME MDHMS DATE 3,283,283  TIME Sample 17C! G . ,
MASS 363.9013 SWEEP 399 (FPM) ek Gel m'\f”fmlj
SCANS 189-199 1898% INTENSITY 24601 Stlica
108
1
75| ‘ | }
[ |
i
50 |
Hit
| ¥
LA g b A
_ t IHL! li |"’LJ| g
2 3
.8557 ~ 603.9013 : 303.9470
#SK ARER ID:1 * : _ :
RUNNRME MDHMS . DRTE 3-28,83 TINE 18: ©
MASS 396 .893% SWEEP 380 (PPM) SCANTIME 8.3 (SECS)
SCANS 189-199 100% INTENSITY 23146 '
. 10g ! Adsorbed 237% TCDF
- 75
1341

2% | éw

300 .8527 _ 365 .8986 305.9445
#SK AREA IB:1 *




RUMNAME TUDHN4 DATE 329,33 _ .
NASS 305 .89%6 e M rem F-ﬁure 16 " Tetra CDFs in
SCANS  2@7-217 166% INTENSITY 32973 lo 17 ¢ P

100 Pamfct&{a:fe on '-j

-

Pa r‘flcufa’l‘e 237,% TCDE
(>0-3/u)

59

: 305.8906
#SK AREA 1D:1 » o
RUNNRME TUDHM4 DATE 3,29/83 TIMNE 193129
MASS 393.9013 SWEEP 288 (PPM) SCANTIME 9.2 (SECS)
SCANS 207-217 106% INTENSITY 31235
108
75
CR 4 H03.9019

303.9470
*#SK AREA 1D11 L3



DSSS HIGH RESOLUTION MPM ' , tow Chromatograms
RUMHAME TDHNG BATE 3/31/83  TIM Figure 17! et ra, (avd ngh)c:DFE‘

RETN : sample 1CI+IC2 HcYHICS

TINE -
Pllll [ Ill; i _39

109%=19030019

%gnmug F U‘. f,.ll J‘(‘L\‘L’! END OF DATA AGG

il = LN LITLIR ) .l.mhn‘ol n-b
DSEE "HTER RESOLUTION mpy
~ RUNNAME TDHMS ‘DATE 33183 TIWME 11131
RETH
TIME
30

TIC

00138 24130 98:30 12130 16330 2a
1d¢4 '

~ A‘.'A,\_A.I;-. . —.

V3.8 TYU=4775608 |

M1

M2

" M3

L LS




figure 1§ : mass pro€ite + areq
DSSS HIGH RESOLUYT Saumple NCI ¢ e+ iegncs
PEAK SUMMATION R

RUNNRME TDHMS - DATE 3/31,83 TIHE 11:31

MASS 311.8897
SCAN WIDTH 30a PPM
SCAM TIME 8.3 SECS
SCAN NUMBERS 279- 297
STANDARD g.6000
FACTOR 0

1.95 OF 7.6UL SAMPLE 8C11(1+244+5) _
MASS ITEM AREA  BASELINE  BASELINE %TOTAL RELATIVE

CENTROID SUBTRACTED SKIMMED BREA TC STANDARD
311.,8835 TOTAL - 6945755, YES NO §8.46 0.00
311.8568 1 8642. YES YES 8.13 09.90
311.8823 2 5458992, YES YES 8.7 0.086
. 311.9267 3 - 7957. YES YES - 0.12 ©.0¢
* .
RUHNAME TDHMS DRTE 3-31+,83 TIME 11:31
MASS 311.8896 SWEEP 398 (PPM} SCANTIME 8.3 (SECS)
SCAMS 279-287 100% INTENSITY 127239
189

(&1

'Ar' 2 vl
31%.%42? N 311.8896 g!l.BS&S

 #SK ARER 1ID:1 *



DSES HIGH RESOLUT ' area s
1qure 19 Q |
FERK SUMMATIOH RI d Sam ple wel+ e e q+lics

RUMNANE TDHME DATE 3-/31-/83 TIME 11331

MASS 303.90914
SCAN WIDTH 309 PFH
sCaM TINME 9.3 SECS
SCAN NUMBERS 279~ 287
STANDARD 8.0008
FRCTODR 9

1.95 OF 7.6UL SAMPLE #C1i(1+2+4+5)

MRSS ITEM AREA  BASELIKE ° BASELINE %TOTAL ' RELRTIVE
CEHTROID SUBTRACTED SKIMMED AREA TO STRNDARD
303.8953 TOTAL 2356334. YES NO 75.84 .08
383.8628 1 7648,  YES YES 0.256 ©.88
363.8928 2 2849323, YES YES 66,13 ©.00

1303.9319 3 14135, YES YES 9.46 0.0

PSSS HICH RESOLUTION MPM
PERK SUMMRTION REPORT

RUNNANME TDHMS DBRTE 3/31,83  TIME 11:31

MASS 305 ,8987
SCAN WIDTH 300 PPM
SCAN TIME 0.3 SECS
SCAN NUMBERS 279- 287
STANDARD 0.8600
FRCTOR e

1.98 OF 7.6UL SAMPLE #C13(1+2+4+5)

MASS ITEM AREA  BASELINE  BASELINE %TOTAL RELATIVE
CENTROID ‘ SUBTRACTED SKIMMED ARES TO STANDARD
395.8953 TOTAL 2896173, YES NO 77.49 0.00
305.8621 1 18242, YES YES .43 9.69
305.8936 2 2549809 . YES YES 63.15 ©0.68
30%.9304 3 8232. YES * YES 8.22 ©.68



RUNNAME TIHMS DATE 3-31/83  Tin Figure 201 mass Prfles .
MASS 303.9013 SWEEP 300 (PPM) sqmp}p NCIHIC2+HICH JCE
SCANS 279-287 100% INTENSITY 54145

194 #

(41

se

28

tﬁ# 56 305.9013 63.9470

RUNNAME TDHMS DATE 3s31,83 TIME 11:31
MASS 305.8986 SWEEP 300 (PPM) SCANTINE @.3 (SECS)
SCANS 279-287 160% INTENSITY 76789 '

108

L1

W’ !

A A’h A

08,562 : 305958 == e e a3s




DSSS HIGH RESOLUTION MPM Figure &1 lon Chwmatugrams

RUNNARME MDHN3 DATE 3/28-83  TIME tetra (and peuta) CDEs -
RETH | Sample 16 C|
TINME 0 TR PN ST PG PP D
i i lf{l [ AN NN AN EEN
| K 100%=1000900

10

\'\A“«JMLMM END OF DATA ACQYI

'} ' G a— —ger " T u— "L e
DSEE HIGH RESOLUTION MPM
RUNNAME MDHM3 DATE 3/28/83 TIME 16114
RETN L
TInE 0o 39 . ~ P4: 30 , 98:38 _ 12:3a 16 30 ,
wambwrbzr
38 . Htlld _— wwﬁbwlbu
M1 - _
mb L e AL&H —L—‘hﬂ‘ F= S W
M2

| 13rrrﬁ§gmr—ﬂnmuu—dﬁﬁ—éhuﬁ=aﬂzz— 2oy -;Jguwm P g —
e I
- I J(J : N

2370970

“TEUT=C57 1527
M4

t s 153 229 308



1a.. Mass prEle taras
Figure sample 16 CI

RUNNAME MDHM3 DATE 372874y TINE 156:14

MASS 311.8897
SCAN WIDTH 3006 PPH
SCAN TIME 8,3 SECS
SCAN NUMBERS 267~ 215
STANDARD 9.6098
FACTOR Q

PEAX SUMMRTION R

16C1 2UL OF 8UL TOTAL

311.842
*SK AREA ID:1

MASS ITEM AREA BASELINE . BASELINE %TOTAL RELRTIVE
CENTROID SUBTRACTED SKIMMED ARER TO STANDARD
311.8886 TOTAL 9961496,  YES HO . 93 25 0.80
311.8521 1 42788. YES YES .40 .80
311.8799 94033%9. YES - YES 83 62 0.00
311.9202 54698. YES YES B.51 8.a8
* . -
RUMNAME MDHM3 DATE 3,28/83 TIME 16:14
HASS 311.8896 SWEEP 398 (PPM) . SCANTIME 6.3 (SECS)
'SCAHS 207-215'100% INTENSITY 287785 .
169
) Vil
A
s

311 .88%6 . 311.9368%



16C1 2UL OF SUL TOTAL | :

MASS

CENTROID
303.8936
303.8611
303 .8994
303.9304

1TEM
TOTAL
{

2
3

PSSS HIGH RESOLU" sample 16 Cl
PEAK SUMMATION ke. ...
RUNHAME MDHM3 DRTE 83,28/83 TINE 16:14
MASS 303.9014
scAN WIDTH 300 PPM
SCAN TINME ¢.2 SECS
SCAN NUMBERS 207- 215 .
STANDARD . 8.0000 :
FACTOR e
AREAN  BASELIME BASELINE %TOTAL RELATIVE
SUBTRACTED SKIMMED OREA TO STAMNDARD
2709686, YES NO 78.63 0.00 :
6255 YES YES 9.18 0. aa
2261770. YES YES 65.13 0.8
35166, YES YES 1.81 0. aa

DSSE HIGH RESOLUTION MPM
 PEAK SUMMATION REPORT

RUNNAME MDHM3 DATE 3-28,83 TIME 16:14

16C1 2UL OF 8UL TOTAL

MASS

CENTROID
305.8923
305 .8504

305.8941 -
395 .9292.

ITEM

TOTR%

2
3

MASS 305 .8987
SCAN WIDTH 306 PPM
SCAN TIME Q.3 SECS
SCAN_NUMBERS 287- 215
S$TANDARD 0,000
FACTOR
AREA BASELINE  BASELINE %TOTAL RELATIVE
SUBTRACTED SKIMMED ARER TG STAHDARD
3324966. YES NO 81.0%9 0.90
13730. YES YES 9.33 % @B
3044845, - YES YES 74.26 0.9
44193. YES YES 1.98 Q. 09



) ymass profiles
RUMNAME MDHM3 DATE 3,28-83  TIn Tigure X! P

MASS 303.9013 SWEEP 309 (PPM) sample 16 C|
SCANS 207-215 108% INTENSITY 81571

teq

78l

. +

S8,

28,
#;?: Eg 12
.", I '
#SK AREA ID:1 * :
RUNNARME MDHM3  DATE 3-28/83 TIME 16:14
MASS 305.8986 SWEEP 308 (PPM) SCANTIME @.3 (SECS)
SCANS 207-215 108% INTENSITY 81473
108 '
7sl

hMﬁﬁ_‘?ﬁé‘ﬁ
305 652 365.09048 95 .54495
*SK AREA 1D:1 *

DSSS HIGH RESOLUTIOM MPM



o

F?ﬂ ur XS5’ Caleulations
Sampl-e 16 Ci

h\Mmi - Q-Oulz\)g-o.& 101
N
€

Jﬁmit ai; M -Te DF = 20 x GO@/»«Q - (206

&O{nuw

- | v VO A4
Co—nr_ﬁg} 23y -Te Pl = (30://4‘3‘{5’/‘?4}3359X /300%).8
o * gy e lad = 5Ly

) ) .

_‘}e)(\_‘m\‘( .__ -L(|31ao-+44,q3)/; 174033_50);(,&00}().{,;5‘"
| N3y ("'-‘ .Y =-.3'1)
- <L

| y \ )
Q«*{’O = (lll-l'no/ 30443'45)x'|oo T

meﬂo-b\:n.% s @40335@/3%763 Cwm‘jt/q'/'(l.}bo X '-ITF))X ol ;gﬂ?‘

{\‘L}fo«\im#\_\@} QA0 + [bS+ (,5‘3/13

ral—

$)x2= 3t i

RRY = 1.0 | S



DSES HIGH RESOLUTION HPM Figure a6 penta COFs
RURHAME WDHH? DATE 3-30-83 T mple 11 83« 1184+ 1IC|
Samf
RETN
TINE
19:00 J1:08 12380 13:@9 J4:60 15:09 15199
332.8596 ‘ 190%=628585

M4
T53 BiF ¢ Ty um— T T
-—-.-————i “““““““““ it S il W, S el Sl Ak L,
RUNMNAME WDHM? DRATE 3,/36,83 TINE 12:57
MASS 339.8596 SWEEP 360 (PPM) SCANTIME @.3 (SECS):
SCANS 193-317 1B80% INTENSITY 132598
196

339.6596




RUMHAME MDHNMS DATE 3,28/83  TI
MASS 339.8596 SUEEP  39@ (FPM) Figure 2.7: penta CDFs
SCANS 114~243 188% INTENSITY 186788 Sample 17¢1 6

199 siica gel cantridze only
(41

“

I ) .

| : 2 ||

| .
; l
| l

u.u,x‘ W i"LfA?AJJh"

339. é

0o

199 .60065 339 .8596
#SK ARER ID:! *

"ne

=9SEE WIGH RESOLUTION MPM~ — —~ " " "= "~ "= = = = = e oo
© RUNNAME MDHMS DATE 32883 TIWE 18: © _

RETN - 3 :
TINE -
T 96339 9713 08:13@  ©09:3@  19:38  11:39  12:39 13:

339.8596 ' ’ . , 109%=245099

i VAN

*1§ T 348 ' 1686 1%z 218



~ = DSS5 HIGH RESOLUTION MPH 1 Fiquee 28 penta COFs

. RUNNAME TUDHM4 DATE ' 3/29,83 Sample 17CI P
RETH ' _ partieulcte only
§5:96 06:08 0?:00 ©8:08 ©9:00 10:00 (1:90 12:98 13100
339.8596 100%=188824

M4
%4 v V¥ J 162 v 136 v 230 y 25
-
= T RUMHAME TUDHM4 DATE 3-/29-83 TIME 10:29

MASS 339.8596 SWEEP 389 (PPM) SCAMTIME 0.2 {SECS)

SCANS 111-269 108% INTENSITY 88429
199

[g:1
\
A
Y

— 3
—%535.5955 35,6596 ~333.5106

$+S¥ AREA ID:x1 *



DSES HIGH RESOLUTION MFM + penta. COFS
iy Figure 290 P t

IGME TUDHMS DATE 329,83
RUNE Solvent Dlank
RETH
ne 03136 §43130 95130 06:30  B7:36 08130  £9:30 10130
339 3595 v-1sa??3
w’\/UMw*WN NV\)‘”%
W4
€7 g %3 ' TZ6 d 758 T (ST y
*
RUNNAME TUDHMS DATE 3/29/83 TIME 11340
MASS 339.8596 SWEEP 306 (PPM)  SCANTVIME 0.3 (SECS)
SCANS  62-217 108% INTENSITY 108549
199
!
[4-1
54
. 25-
|

— 339.6005 339.,66%6 355.9106



DSSE HIGH RESOLUTION PN Figure 30 peria +hexa CDEs
RUNHANE MDHM7 DATE 4~ 4/83  TIMI -2nd 1njection
100 chrmafograms
%;E Sample 1y B3+1BY+IC]

L1 LI D, YhisTS T

O W N

A N M RE S IR B0 FA0HS TR
i e ety e g 1 ety edl

108%=1080000

- : END OF BATA ACOUIS

TIC
JT T i - E Zo1 ' 301 ' Ho1 r
DSEE HIGH RESOLUTIOM MPH
RUNMNAME MDHM? DATE 4+ 4/83 TIME t21:11
TIME . ) .
90330 04130 08138 12330 16139
TEUZE743927 2
TicC
3370625 ' — === = —TUG7=7aBRZIE
M1 ‘ '
. R €[ k4 T ST Yy A
M2 | ‘
; N1 L 4=r g o1 v-yra- o
H3
-:m-mg——"'L B ' B Y LY A
M4 )
| 75 149 223 297



RUMMAME MDHM?

MASS 339.8596

BATE 4, 4s83  Tim Figure 31 Mass profikes —cho?

#3K ARER ID:1

*

300 (PPM) 2l njection
199 .
L
75 I‘
2 Penta CDF
€4
28
g—— L B Y R
T 339.9065 399 .,0596 339.9106
*SK ARER ID11
RUNNAME MBHM? DATE 4/ 4,83 TIME 12:t1
MASS 347 .8479 382 (PPM) SCANTINME 9.3 (SECS)
SCANS 2i-166 100% INTENSITY 783769 _
109
& Pnta COS
sa
25
}JWJ—L—-%
47,7956 T 547 47,9091



DSES HIGH RESOLUTI Figyre 32% Mass préiles +area-p

PEAK SUMMATION RE 2nd tnjectian
Sample 183 +/18Y+1lC]

RUNHAME MDHMY DRTE 4/ 4-83 TIME $2:11%

MASS 337 .8626
SCAN WIDTH 366 FPPM

- SCAW TIME 8.3 SECS
SCAN NUMBERS 21- 166
STANLARD B.09006
FACTOR . @

2.9 OF 5.8UL SAMPLE #S 11 B3 + B4 + Ct

MASS - ITEM ARER BASELINE  BASELINE %“TOTAL RELRTIVE
CENTRGID SUBTRACTED SKIMMED AREA TO STANDARD
337.8682 TOTAL 7331942. YES HO 2%.02 8.08 '
337.82a1 1 35621. YES YES e.14 8.88
337 .849¢ 2 5423822, YES - ¥YES 21 .47 8.09
337.8914 3 £9235, YES YES 0.23 2.60
RUHMNRME MDHM? DATE 4, 4,82 TIME 12:11%
MASS 337.8625 SWEEP 300 (PPM) SCANTINE 0.3 (SECS)

‘ SCANS 21-166 180% INTENSITY 215215
169 '




Figure 331 anas - powt, COS
DSS5 HIGH RESOLUT Sampfe HB3+ B+ Hck

PERK SUMMATION Ry, w...

RUNHRME MDHM? DATE 4~ 4/83 TIME 12:1t

MASS 339.83696
SCAN WIDTH 360 PPM
SCAN TIME 9.3 SECS
SCRN HUNBERS 21- 166
- STAN Q.0800
FRCTDR . B -

2.9 OF 5.8UL SAMPLE #’S 11 B3 + B4 + C1

MASS 1TEN ARER BASELINE  BASELINE %TOTAL RELATIYE
CENTROID SUBTRACTED SKIMMED ARER TO STANDARD
. 339.8555 TOTRL 11089550. YES NO 37.11 0.00
339.8179 1 61729. YES YES 8.21 0.09
339.8489 2 . 8781231. YES YES 29.68 a.08

339.8989 3 161@49, YES YES - 92.81 9.00

DSE5 HIGH RESOLUTION MPM
PERK SUMMATION REPORT

RUNNAME. . MDHM? ﬂﬂTE 4, 4,83  TIME 12311

MASS 347 8479
SCAN WIDTH 3006 PPH
SCAN TIME 8.3 SECS
SCAN NUMBERS 21- 166
STANDARD 9 .0900
FACTOR 9

2.9 OF S.8UL SAMPLE #‘S 11 B3 + B4 + Ci

MASS ITEM . AREA  BASELINE  BASELINE %TOTAL RELATIVE
CENTROID SUBTRACTED SKIMMED ARER TG STANDRRED
347.8423 TOTAHL 35692518. = YES . HNO 65.95 @.00
347 .8059 1 93659, YES YES 8.1 ©6.009

347 .8394 2 32597840, YES YES 68.23 0.89
347.8823 3 304061. YES YES 8.56 0.09



TUET prat PEIOLUT 0N 1
» v FUMNAHE TTHRS BrOE eiTou

ﬁjuM 34 T<DDs
T 1on chromatoqrams for

FETH Sample 1iCt+iic2+ HCHHICS
HE

e AP R it o (LR SEEasedy] 1020 1o 14
%17 et o £ v ! 1 || v i | H ; . [ __‘! O | 1 H
R 7 e s Ktk 7
TIu (
-w—‘\’wwwwv \-"'th—--—“"&--u-u\-w"h‘ WM\.‘-’"-‘-"-‘-W'—"’ ¥ J"——'—“""-u-' B '-W'J\EW\—-"\M-HV-\-
te3 135 ‘
319.8%64 ‘ 1E0Y=3-8173
M1
. _ T
M—WWA’A oy A, 4 A A -
Sl .873% ] 1BV s=980133 .
M2
’ I
-rm‘o..-mwh_w . ) s s * ’ My
KR GRS L0 e
’ * i .
\
| S N L‘,_‘—:,,J p N SN -~ A A P el ppssma et
: Y rs S a8 217 289 33

dpL = X _
RUMHAME FIHMS DATE 3/25/83 TIME 16:49
MASS 319.8964 SWEEF 38 (PPM) . SCAMTIME @.2 (SECE®)
SCRHS 193f135 180% INTEMIITY 3633%

106

75

o
W
W =y .
— = “"_‘.?__ T
...

%H ﬁi ph%:A L
'. :l ! l‘li -l ':I »
IR i"'i’-'i.*“!
{i_i?l:;.'si e "l!'f |
- )i o
];i' t ! ﬁ

———

J12,60483 . e964



PURLANE FIHNS DRTE 3/2553  TINE Tiqure 35! Wass profile )
PDC\S 1..-;,-, :l : a1t “FM) Cet c.fj‘c
SCAMS  18%~135 190% INTEMSITY 58332 Sample fIci+lic2 HesHes
156
- |
" g :
: - e Ted
1] E ¢
i
o
-i':-'."‘ . :i. . 1
{ {1 i g
| % ffﬂ ;" e"l‘ ! :
I TSR B (S
MA s LR
' { et 9'.‘{' 5!‘1( B
e I A A
R ’ $h by
N ] . F)
ol \A‘ i Wbt
*ka\iﬂfﬁg'w")bﬁ :: R r TAw l\, l,av.*a" W \,.4 I!
321 .8452 371.8935 N 321, 41n
* ' )
D3GE KINH RESOLUTION MFR
~ FEAK SuMMATION REPGAT
RUNMANE FDHi® DBTE 2-25-83  TIME 16:47
. HESS 321.8935 Tl
SCAN WIDTH 399 PEN
SCAN TIME 8.3 SECS
SCAN MUMBERS 193~ 135
. STANDARD 8.0008
FACTOR 0
110 1+2+4+5 3.0UL OF 4.4UL
HOSE 1roH AREA  BASELINE  BASELINE %TOTAL RELATIVE
FFNTROTD SUFTRECTED 3KIMAED AREA TO_STANDARD
321.8906  TOTAL 1636672, YED it 83,33 4.90
21,3525 1 26722, YES VES Q.61 .00
Q°1 (5453 g 1946158 , YED YET AN
22173243 5 16316, VES NEZ COE R Yy



e .'rmg ‘Flgure 36 . Mmass Pro(ff{t

» FJHNARE FDOENS DATE 3,265

5.8
MASS  333.9335 SUEER 360 (FEHI Sample Hfct+HC2HCH +iCS
SCANS  183-135 160% INTENSITY 93853
166
7%
3 cob
c 4378 T
59 ' ¢
7/
{
25
' P’»
' ﬁ
AL AUk 2 N
I Tl S —T533.995% - 353.9996

DESE HIGH RESOLUTION MPHM
FEAK SUKMATION REPGRT

RUNMANE FDHM3 DATE 3-35-83  TINC 15143
L MR 3D . 3n3.e336

23

SCAM WIDTH . 399 PEB

SCRH TIE 8.3 SECS

SCAM NUMEERS 163~ 136

STGHDGRD LT

FRCTOR 8 - :
$10 1424443 2,000 OF 4,400 '
MAss 1TEM JAREA  FOSELIME  PBRIELTHE %TOTAL RELATIYE
CENTROTD SUBRTRACTED SKIMNED BREG T STAMDARD
23%.9202 TOTAL 2Z1BUSE, YE3 HG 41 .26 0.93
323 ,5963 1 17444, YES YES R,IE 0.00
TR arge 2 1106855, YES YES 20,62 0.00

1.8 6,68

INR.9629 3 B37rza. NES YES

%



Siqure 371 wass prefife for
Solvent

D T 005

ank

[T
|
7 ‘
£3 I
X ’ ,
L !
bt E&
L ;‘ da !é-a L
L] iy oo T
. (RINLEEE L
) uix{!ia % ﬁk ilﬂ“;;ﬁf'ih; i % )
,ﬁ, '3* ! R i i;; ; l;u.{ iI y, ¢ Vb i 4! [ .l | R o
. %L ,"j‘ m J‘sl{a .':_li r’!},'."' i | ! i H'.‘.i g Ej"_i"-_!*!' :1 l'ii.:}tl‘-_.}: g mooi
-w ' SEA T SR I T S EF: S B 3TN A
A A N RNk
2 3 R
321 TR ] TV BEEE TET . o9 T

&.1 08z
MATE

LEHTEOIT
JE1 .82
I21.83882
321 .2%3
F21.829%

-

i

VT AT

DSES HIZH REZOLUTION MPH
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