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Foreward

The polychlorobiphenyls (PCB1) presently found in the environment are derived from man-made
materisis. One such set of materials are the commercial mixtures calied Aroclors. These mixtures contain
chlorinated biphenyl congeners, and there are 209 possible congeners. Different Arociors and other similar
commercial products each contain a different set of congeners. The identity and relstive amount of each
coagener present in a particular commercial mixture s characteristic of that mixture. As a result, analytical
methods have been developed and used widely which recognize the congener patterns of specific commercial
. mixtures and which report quantitative results in terms of the commercial mixtures. Each congener in
general behaves differently in the environment. Some congeners are degraded fairly easily while others are
comparatively persistent and bloaccumulate. Some congeners are relatively non-toxic while others are quite
toxic.

In the Iste 1970, toxicologists started calculating toxicity equivalency factors (TEFs) to indicate the
~ relative toxicity of specific congeners of chlorinated dibenzo-p-dioxins and chlorinated dibenzofurans
{CDD/CDFs) as compared to 2,3,7,8-tetmhlomdibenzo—p-dioxin (ICDD). In the past five years, scientists
have internationally agreed on the TEFs for all congeners of CDD/CDFs[1]. TEFs bave been calculated for
several PCB congeners having dioxin-like activity in test animals. Using TCDD as the index compound, PCBs
with a coplanar molecular structure have much higher TEFs than those which do not possess that
structure[1].

Since different PCB congeners have varying toxicity, a more effective assessment of risk would use
environmental data based on the concentrations of the PCB congeners and not in terms of the concentrations
of commercial PCB mixtures. As x result, analytical methods are needed which are congener specific.

Dual-column capillary gas chromatography with electron-capture detection is a cost-effective method
for the quantitation of PCB congeners in environmental samples. However, analytical methods using a non-
specific detector do not confirm the identity of analytes. Since interfering substances often confound
environmental samples, analytical methods are needed which qualitatively confirm the presence of each PCB

congener.

The most widely used method for qualitative identification of analytes in environmental samples is
mass spectroscopy. For PCB analysis, however, the mass apectra of PCB congeners containing equal amounts
of chiorine are not sufficienity unique to distinguish between their congeners. Therefore, other congener-
specific techniques are needed.

Infrared (IR) spectroscopy is a technique which, in principle, provides a unique spectrum for each
‘pure molecular compound; therefore, IR is useful for qualitative confirmation of analytes. Matris-isolation
IR spectroscopy (MI-IR) is a technique where the analyte is observed while trapped and isolated in a frozen
argon matrix. The resulting spectral lines are narrow since no rotational contributions are present, and only

the pure vibrational spectrum Is ocbserved.
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The data presented in this report are the low-resolution mass spectra and the matris-isolation

infrared spectra of all 209 congeners of polychlorobiphenyl. Thelr purpose is to provide a library useful for
the qualitative confirmation of individual PCB congeners observed in environmental samples.

Jay J. Messer

Acting Director

Atmospheric Research and Exposure
Assessment Laboratory

Research Triangle Park

North Carolina 27711
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Abstract

Since the toxicity of each PCB congener is different, risk assessors need to know the concentration of
each congener present in the environment. An analytical method that is sensitive and specific for each
congener combines the separation of congeners by capillary gas chromatography, quantitation by electron
capture detection, and qualftative confirmation by MI/FT-IR.

‘Qualitative confirmation of PCBs in environmental matrices is usually accomplished by low-
resolution mass spectroscopy (LRMS); bowever, PCB congeners with an equal number of chlorine atoms
~ (bomologs) have indistinguishable spectra using LRMS. Therefore, & congener-specific qualitative test is
needed. The matrix-isolation FT-IR spectrum is unique for each PCB congener.

This report presents LRMS and MUFT-IR spectral data for the purpose of qualitative confirmation
of each PCB congener.

This report covers a period from 1986 to 1993 and the work was completed in 1993.



SECTION 1
Introduction

Polychlorinated biphenyls (PCBs) are ubiquitous in the environment. They have been detected in
streams, soil, rain, and are distributed as far as the polar regions of the planet[1]. PCBs have a high affinity
for organic materials and do not readily degrade in the environment. This causes them to bind to soils and
bioaccumulate In fat tissue, Investigators have found PCBs in eagles, fish, milk, and human adipose tissue
11,2}

The predominate source of PCBs is from man-made materials. For example, the Aroclors are a
series of chlorinated biphenyh produced by Monsanto from 1930 to 1977(2}. Similar products were produced
in Japan, Sweden, and elsewhere. An estimated 1.25 billion pounds of PCBs have been produced in the
United States[2]. In 1982, Mackay[3] cakculated that approximately 2 percent, or 2.4 x 10" pounds, was
distributed throughout the environment in an accessible form, with another 7.2 x 10* pounds in various
inaccessible forms. One example of an accessible form would be carbon paper; an inaccessible form would be
a sealed electrical transformer.

In the Monsanto process, the chiorination reaction contmnu until the product has reached the
desired Jevel of chlorination, as determined by specific gravity. This reaction is not very selective; therefore,
each Aroclor contained products with a considerable range in the degree of chlorination and isomeric
configuration. Altogether, 209 congeners are possible, although no single Aroclor contains all of them. For
example, Aroclor 1016 contains a high proportion of biphenyl and mono-substituted congeners, while Aroclor

1260, the most highly chlorinated product, contains more highly chiorinated PCBs.



Aroclors that have been exposed to environmental factors, Le., that are "weatbered”, do not have the
same ratios of PCB congeners as the original Arocior products. Photolysis ks a significant degradation process
which occurs naturally. However, the atmospheric half-lives are dependent on the degree of chlorination.
Half-lives of the monochlorobiphenyls range from 0.62-1.4 days, while pentachlorobiphenyl has 2 half-life of
67 days|2].

Microbial degradation of PCBs depends on the degree of chlorination and the position of the chlorine
atoms on the biphenyl rings. Biphenyls with less chlorination are readfly transformed by bacteria, but those
with a high degree of chlorination are not{2].

Tbe major PCB metabolites in higher animals are mono- and dibydroxychlorobipbenyls and their
conjugates. The metabolic rates are dependent on the degree of chlorination and the substitution pattern.
The lower chlorinated PCBs are readily metabolized, while highly substituted PCB congeners are hardly
metabolized at all. Instead, they are stored in the animal's adipose tissue[1].

Risk assessment studies bave indicated that the different congeners of PCBs are not equally
toxic]4,5,6]. These studies indicate that most of the congeners have low toxicity whereas only a few are highly
toxic. For example, when the toxic response of 3,3' 44" S-pentachlorobiphenyl (IUPAC Number 126) Is
compared to that of 2,3,7 8-TCDD (dioxin), the PCB congener gives a similar response at a dose Jevel of 10 to
20 times that of dioxin in test animals, On the other hand, 3,3'4 4'-tetrachlorobiphenyl (TUPAC congener
mumber 77) requires a dose level seven orders of magnitude higher. If these conclusions are valid for other
organisms, including humans, the analytical methods must distinguish between the congeners with low
soxicity and those with moderate to high toxicity in order to détermbethe risk associated with expomre to
PCBs in particular environmental settings.

Safe, et 2aL[7], and Yashimura, et al{8], identificd two classes of PCB congeners as highly or
potentially highly toxic. Class I, the coplanar PCB congeners, have been reported to be highly toxic. They
bind with bigh affinity to a soluble intraceliular protein called the Ah receptor and are very similar to dioxin
in activity. The Class II mono-ortho-coplanar PCBs have been reported to be moderately toxic. They bind
with much lower affinity to the Ah receptor, but are still similar to dioxin in activity. The diortho-coplanar

PCBs, Class IV, are also reported to exhibit dioxin-like behavior, but



are considered to be too weak to be of major concern. The other classes of PCB congeners, along with the
metabolites found in the environment, may have toxic effects not associated with the Ah receptor; however,
insufficient evidence exists at this time to draw definite conciusions.

In 1980, Ballschmiter and Zell [6] arranged the 209 congeners in ascending numerical order and assigned
them what has come to be known as "BZ" sumbers from 1 to 209, which does not include biphenyl Schulte
and Malisch [9] corrected a minor discrepancy in the congener order in 1983 in order for the nomenclature to
follow JUPAC rules. This discrepancy only affects congeners 199-201. This report adberes to IUPAC
terminology. A complete list of [UPAC Numbers, compound names, and CAS Numbers may be found in
Table A-I in Erickson's book [2].

There are a number of methods for the analysis of PCBs in environmental samples, such as ASTM
D3534 and EPA Methods 608, 625, 8080, and 8270 [10]). These and other similar methods treat the PCBs as
multi-component mixtures of the Aroclors and do not distinguish individual PCB congeners. After deciding
which Aroclors are present, selected chromatographic peaks are used to quantitate the samples.

Schuitz, et al {11}, have used two-dimensional high-resolution gas chromatography with electron-
capture detection (GC/EC) to analyze all 209 congeners. This method can be used to analyze the coplanar
snd mono-ortho-coplanar PCBs with none of the peaks coeluting. The chromatographic retention times are
used to identify the congeners but confirmation of the peak identity is not possible, since EC is a non-specific
detector. .

The analysis of the Class I and II PCB congeners has also been demonstrated using high-resolution
gas chromatography coupled with high-resolution mass spectrometry (HRGC/MS) [12,13). The mass
spectrometer can confirm the presence of a characteristic set of masses, after chromatographic separation
and sample cleanup. The HRGC/MS method produces sensitivity in the low part-per-trillion range for
environmental samples. High resolution is required to selectively detect some PCB congeners in the presence
of interferences. Chromatographic retention times determine the identification of individual congeners and

the characteristic fragmentation patterns are used to indicate



the peak is a PCB. As mentioned above, the mass spectrometer is not able to distinguish between congeners
with the same number of chlorines.

An alternative analytical method uses high-resolution GC to isolate the Individual congeners followed
by a split of the column effluent to two detectors, where an electron capture detector is used to quantitate the
sample, and the identity of the PCB congener is qualitatively confirmed using the unique infrared(IR)
spectrum for each congener. The seasitivity and throughput of the GC/EC/IR methodology for congeners is
approximately the same as existing methods for PCB mixtures, such as EPA Methods 625 and 8080. The IR
detector is not as sensitive as either the electron capture detector nor the high resolution mass spectrometer;
however, both these more sensitive detectors are unable to qualitatively distinguish between all the PCB
congeners. The productivity of all these methods are comparable when confirmatory runs are ignored in
those methods which use non-specific detectors. The IR detection method is more cost effective when
sonfirmations of the identities of the individual congeners are required since the qualitative identification of

esch congener is achieved in one GC run.



SECTION 2
Experimental

MATRIX-ISOLATION INFRARED SPECTROMETER DATA

A Cryolect matrix-isolation GC/FT-IR (Mattson Scientific, Inc.) was used to collect all the data in this
study. The Cryolect instrument consists of a Hewlett-Packard HPS890A gas chromatograph, a Mattson
Sirius Model 100 FT-IR spectrometer, a cryogenic disk, and a Pixel computer to control Cryolect operations.
The spectrometer was equipped with a broad-band MCT detector and the Cryolect sample chamber.

The GC was equipped with 2 flame-ionization detector. A DB-S (S percent phenyl-95 percent
methylsilicone) fused silica capillary column (J&W Scientific) 30m x 0.32mm id., 0.25p film thickness, was
wsed for all chromatographic separations. After a one-minute hold at 50 degrees Celsins, the DB-5 column
was programmed to 120°C at 25°C/min, then to 320°C at 5°C/min, with a final hold time of 7 minutes. The
total run time was approximately S1 minutes.

A nominal 50 ng of standard was injected in the splitless mode. The injection port temperature was
maintained at 225°C. The column head pressure was kept at 10 psi using ulira-high purity helium with 1.5
percent argon as the carrier gas at a flow rate of 40 mL/min. The effluent from the GC was split, with 80
percent going to the Cryolect for spectral identification and 20 percent going to the FID for quantitation and
measurement of reteantion times.

The column effluent proceeds across an open-split interface, through a transfer line heated to 250°C,
to the Cryodisk. The Cryodisk, cooled to 10 kelvin, is housed inside a chamber kept at 10° torr.

The solute is frozen onto the disk within an argon matrix in the form of a band. The sizes and lengths






of the fused silica transfer lines were chosen insure that the analyte reaches the detectors simultaneously.

| The position of the spot on the disk that contains the analyte was determined from the FID retention
time. One hundred twenty-eight scans or more were taken of the standard in the frozen argon matrix, and
the FT-IR conditions were set to obtain 1 cm™ resolation for the infrared interferograms over the wavelength
region of 4000-650 cm™. The transformed dats contained 8192 points. The following criteriz were established
for spectra: The signal-to-noise ratio of the spectrum was at least 100, meaning that the peak-to-peak noise in
the noisiest region of the spectrum (usually 3000-4000 cm™) was less than one-bundredth the maximom
intensity-of the most intense band. If this requirement was not met, the number of scans was increased until
the requirement was met. Carbon dioxide, water, and other known interferences were manually edited from
the spectrum. The spectrum’s baseline was corrected manually to remove fringe patterns.

The IR spectrum for each congener was added to the spectral library after being checked for
uniqueness against all previous entries. This process determined that the matrix-isolation IR spectrum of
each of the 209 congeners was unique.

MASS SPECTROMETER DATA

A HP5970 MSD was coupled with a HPS890 Series II gas chromatograph. The GC was equipped
with a DB-S column, 30m 1 0.23mm i.d., 0.25u film thickness. After a one-minute hold time at S0°C, the oven
was temperature programmed to 300°C at a rate of 7°C/min, with a final bold time of 10 minutes. The
injection port temperature was maintained at 220°C and the transfer line to the spectrometer at 280°C.

The ionization potential on the mass spectrometer was set to 70¢V. The mass range went from 33 to
550 during a one second scan. The mass spectrometer was tuned daily with DFTPP to
optimize the signal Nominally, the injection of 40-200 ng of each PCB standard yielded usable spectra.

STANDARDS
Standards were primarily from two sources, Chem Service and Dr. Stephen Safe at Texas A&M

University. Those obtained from Chem Service were pure standards in bexane at a concentration of 100



ng/ul. Some of the congeners received from Dr. Safe were neat standards of high purity while others were
mixtures of two to three congeﬁen.

The identity of each congener provided by the supplier was assured using the following procedure:

1) The GC retention time of each congener was compared with published retention times{14].

2) As each successive IR spectrum was scquired, it was searched against the library of all previously ‘
acquired IR spectra. All 209 congeners bad unique IR spectra.

3) The IR spectra of the congeners having a high degree of symmetry were compared to other
spectra for congeners baving less symmetry. The spectra of the congeners with more symmetry contained
fewer peaks than those having less symmetry.

4) The mass spectrum of each congener was checked for total mass and the number of chlorines in
the congener.

5) Independent of this effort, N, Smyri[15] complied a condensed-pbase IR library of all 209
congeners. He obtained standards from Ultra Scientific at a concentration of 100 ng/pl.. He acquired the
spectra using a BioRad/Digllab Model FTS-45 FT-IR with a Tracer GC/FT-IR accessory. The spectra
acquired in both laboratories matched uniquely each MI-IR spectrum with its corresponding condensed-
phase spectrum. Only minor expected differences were noticed between the corresponding matrix-lsolation
and condensed phase spectra. Since independent sources of standards and different imtrhments were used to

generate the two sets of IR spectra, the conclusion was that the identity of each spectrum was correct.



SECTION 3
Results

The low-resolution MS and matrix-isolstion IR spectra and their respective peak tables are arranged
together by IUPAC congener number.

The IR absorbance for each congener ranged from 0.05-0.16 AU. All spectra were normalized so that
the most intense peak had a value of 1.0 AU,

The threshold value of the IR spectra was chosen to be at least three times the spectral noise level in a
clear regiob of the spectrum. The threshold value of the IR peak table was chosen so that the peak table
fncluded the 20 to 30 most intense peaks.

The mass spectral intensity tables were generated using RTE-A software without background

correction. The mass threshold was set at 50 counts.
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JUPAC Coagener No. 6 Cl a
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83.05 0.10 $3.10 0.15 126.05 0.06 - 22205 1.00
7405 0.12 $4.00 0.05 150.10 0.15 223.05 0.13



TUPAC Congener No. 7 cl

2,4-DICHLOROBIPHENYL C‘O—O

CAS No. 33284-50-3
LJ B |

Matrix-isolated infrared Spectrum
‘l(lllllll‘ll
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Rel. Abeorbance
08

04

-2 I
iflT‘lIll]T1l1lllAfl' ¢
4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
gmy _ gbs . cml__abs ool _abs cm-1 _abs cm1 _ gbs
70004 0.77 871.08 0.19 1138.83 0.06 1448.29 0.20 . 158291 0.08
71898 0.08 1009.75 032 114785 0.05 1469.84 1.00 1592.11 034
765.00 0.60 ‘103740 0.07 137563 0.15 1476.23 035 1807.67 0.17
81738 0.80 107594 0.31 1381.63 0.20 - 15068.37 0.05 304027 0.08
825.15 0.41 1107.77 0863 1441.04 0.15 1555.16 0.14
Mass Spectum — e e—ermeers —
q I | § L) }
(-]
'0 - -
. 1 All ¢ - - — pp— -
50 100 150 200 250 300 350 400 450 500
nvz Ratio
mz __ abun mz__ gbun
33.10 0.04 7408 0.11 $8.00 0.06 151.10 0.21 223.05 0.13
£0.10 0.08 7505 0.20 93.00 0.07 152.10 0.83 224.05 0.64
$1.10 0.09 76.05 0.13 111.05 0.05 153.10 0.10 225.05 0.08
62.05 0.06 83.10 0.13 126.05 0.05 186.10 0.09 22605 0.11
63.05 0.08 §4.00 0.04 150.10 0.15 2205 1.00



TUPAC Congener No. 8 Cl
2,4 -DICHLOROBIPHENYL o
CASNo. 34883-43-7 : C O
Matrix-isolated Infrared Spectrum
""T'"I_T"l]lIIIIllri'llll]ﬁlil'lllillll
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4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
anl __gbs em-1__abs cm1__abs em1__gbs el gbs
704.72 036 830.65 0.66 1074.19 0.30 1445.18 0.12
© 71626 0.09 100221 0.05 109851 0.85 147109 0983
73467 0.11 100783 050 1130.02 0.1 150335 0.46
75758 1.00 1021980 0.26 139748 0.19 1555.68 0.16
77482 025 1039.76 043 143885 0.15 1604.47 0.14
Mass Spectrum e ——————
© | i .
o
'0 -3 -
g ©
i 1 4 J | P I — —
50 100 150 200 250 300 350 400 450 500
nvz Ratio
mz __abun mz___abun mz _abun
§0.00 0.09 7505 0.27 85.00 0.06 151.10 0.22 223.05 0.14
51.00 0.09 7605 0.14 11105 0.06 152.10 0.87 224.05 0.66
62.05 0.07 83.10 0.15 12505 0.05 183.10 0.11 225.05 0.08
83.05 0.09 $4.00 0.05 126.05 0.08 166.10 0.07 26.05 0.10
7405 0.11 $8.00 0.05 150.10 0.15 22205 1.00



TUPAC Congener No. 9 Cl

2,5-DICHLOROBIPHENYL Q Q

CAS No. 34883-39-1 ‘ /
Matrix-isolated infrared Spectrum Cl

lllrllTll]‘ll.lllllll““T]

Rel. Absorbance
0s

0.4

llr“lr“liiiﬁ%—rjfll'll

4000 3500 3000 2500 2000 1500 1000
anomer. cem-1
a1 __abs cm-i___gbs cm-1__abs el abs cem-1__abs
69365 068 101940 029 113634 0.11 1463.00 1.00 1580.70 0.2
76635 0.43 103754 0.39 124895 0.07 147689 0.28 160354 0.08
81553 0.37 1078.01 0.13 1384.24 0.34 1504.18 0.09 303620 0.05
88691 0.14 110058 0.69 144785 031 1558.94 0.14
o L o
[~]
<[ )
. ©
— . 1 g i " L& ey ; L_.
50 100 150 200 250 300 350 400 450 500
nvz Ratio
mz sbun mz __agbun mz___sbun mz__abun
39.10 0.04 75.05 021 93.00 0.07 - 153.10 0.10 226.05 0.10
50.00 0.09 7605 0.15 11105 005 - 186.10 0.08
5100 0.10 88.00 0.04 126.05 0.08 22205 1.00
6205 0.07 93.10 0.14 150.10 0.16 223.05 0.13
63.05 0.09 94.00 0.05 151.10 021 22405 064
7405 0.12 98.00 0.06 15210 083 22505 0.08



TUPAC Congener No. 10

2.6-DICHLOROBIPHENYL
CAS No. 33146-45-1

0.2

Rel, Absorbance
0e

0.‘

Matrix-Isofated infrared Spectrum

G0

Ijlll

llll]lllll'llT]
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'—r—r‘ﬂr'i'-[—r-r'l-A'uuaﬁ];.zx;

4000

lTlllll

: o.‘ °c°

flel. Abundance

3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
onl__abs cm-y__abs em-1__abs cm1__abs cm-1__gbs
69797 082 101005 0.06 1193.54 0.39 1502.62 D.06 1606.17 0.17
72034 0.32 103708 006 _ 1253.01 0.05 156223 0.38
761.47 0.63 107555 0.13 1428.33 1.00 1580.39 0.06
. 781.05 0.63 1113.08 0.15 1441.87 0.64 1593.41 0.05
79391 0.61 115398 0.08 1448.78 0.19 158584 0.05
L i
v'ﬁ"*l"!‘l - )' e v L] v L 3
50 100 150 200 250 300 250 400 450 500
m/z Ratio
mZ__abun mz__ abun mz __abun
39.10 0.04 7505 023 98.00 0.06 152,10 0.91 224.05 0.64
50.00 0.08 78.05 0.12 99.00 0.07 153.10 0.11 225.05 0.08
51.10 0.09 86.00 0.04 111.05 0.06 186.10 0.09 226.05 0.10
6205 0.07 87.10 0.04 126.05 0.08 187.10 0.06
€3.05 0.08 93.10 0.16 150.10 017 22205 1.00
74.05 0.12 94.00 0.05 151.10 024 22305 0.13

11



TUPAC Congener No. 11 . d Ci

3,3-DICHLOROBIPHENYL

CAS No. 2050-67-1
77

Matrix-isolated Infrared Spectrum
TT T [T T T T Trrrrrrrrd

F ¢ 3 lilll

Rel, Absorbance
06

04

g . L
8 3 V1 ] | R SR L | ] E 0 O ] § )y ¥V 3 '
4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
anl __abs cem1 __abs em-1__8bs anl __gbs em-1___abs
690.15 0.37 79555 0.12 1048.08 0.35 1468.03 0.54
70005 0.08 835.32 0.14 1083585 0.14 1484.13 0.06
72245 1.00 -841.12 0.09 1105.32 0.37 1566.36 0.53
78028 0.76 879.16 0.15 140052 0.2t 1587.18 0.82
Mass&:ectmm . eyprap—— e o—y——
- ]
o
g “ - -y
g [ -]
’ .‘ ) ll 4 2 ) 1 gy
50 100 150 200 250 300 350 400 450 500
vz Ratio
mz __abun mz___abun mz __abun
50.10 0.10 7505 028 $9.00 0.05 - 151.10 0.21 223.05 0.13
51.10 0.09 7605 0.18 111.05 0.06 152,10 0.83 224.05 0.65
6205 007 $3.10 0.14 125.05 0.04 153.10 0.1 225.05 0.08
83.05 0.09 84.00 0.05 126.05 0.05 186.10 0.07 226.05 0.11
7405 0.11 98.00 0.05 150.10 0.14 22205 1.00



TUPAC Congener No. 12 ci

34 DICHLOROBIPHENYL “'O_O
CAS No. 2974-92-7
Matrix-isolated Infrared Spectrum
"frryrrjryvyvrrrTTITrITIrTITIfTTITITIrgQuEiITryrry
R -

Rel. Absorbance
0e

04

™ L
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4000 3500 3000 - 2500 2000 1500 1000
Wavenumber, cm-1
em1__abs el __abs eml__abs anl__gbs cm-1__abs
688.18 0.12 884.14 0.07 1138.34 0.22 1467.65 1.00 160320 0.05
- 69929 0.20 1024.18 0.05 1139.52 0.21 1482.22 0.14
76138 0.50 1033.15 023 1375.43 0.19 1559.02 0.08
82569 0.19 105132 0.05 1452.74 0.05 1598.86 0.07
Mass Spectrum — v
Ba ,
g“. L i
é o
f 4 l ln Y 1 v
50 100 150 200 250 300 350 400 450 500
nvz Ratio
mz _atun mz___abun mz__abun
39.10 0.04 74.05 0.10 $8.00 0.05 151.10 0.19 223.05 0.13
$0.10 0.08 75.05 0.19 €9.00 0.08 152.10 0.81 22405 0.66
51.10 0.09 76.05 0.15 11105 0.06 153.10 0.10 225.05 0.08
62.05 0.06 $3.10 0.13 12605 0.05 186.10 0.09 226.05 0.11
63.05 0.08 84.00 0.04 150.10 0.14

22205 1.00


https://1.c52.74
https://1.033.15
https://1-182.22

TUPAC Congener No. 13

- 3,4-DICHLOROBIPHENYL

CAS No. 2974-90-5

08

04

Rel. Absorbance
o.o

N' - !‘ ' o
© | |
4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
gn1l__gbs emi __gbs cm1 _ gbs em1___abs
65537 0.10 82223 0.10 1083.62 0.32 146207 0.76 158260 0.36
89333 0.27 82589 0.10 1094.11 0.94 1475.66 0.79 160345 0.69
71173 012 - 83232 0.77 1098.25 1.00 148035 0.74 190269 0.07
72255 0.19 886.67 0.09 1272.70 0.05 1501.04 051
7685.01 083 101558 057 1391.51 0.31 155188 0.06
80355 0.99 103760 029 - 143033 0.08 1565.09 0.35
Mass Spectrum _ . S S — .
gt q
" o -
. ©
®
=T o k
. ¢ x | ) — - T -y
50 100 150 200 250 300 850 400 450 500
nvz Ratio
mz__gbun mz___abun
50.00 0.07 7505 022 126.05 0.04 186,10 0.09 226.05 0.10
§1.10 0.06 76.05 0.11 150.10 0.12 22205 1.00
6205 0.05 93.10 0.12 151.10 0.19 22305 0.13
63.05 0.07 $9.00 0.04 152.10 0.72 22405 0.64
74.05 0.09 111.05 0.05 153.10 0.09 22505 0.08

Matrix-isolated infrared Spectrum

lllllfTTIIIlelllTltjl
.




TUPAC Congener No. 14 c
3,5-DICHLOROBIPHENYL
CAS No. 34883-41-5
- Matrix-tsolated Infrared Spectrum G
l]llli‘ilT]lIi’lllllllll1lllj'lll
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©
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4000 500 3000 2500 2000 1500 1000
Wavenumber, cm-1
ot abs cml __abs ol abs on1___3bs cm-1 _ abs
€85.86 0.11 859.51 0.25 1285.17 0.11 1500.15 0.21 304764 0.05
65793 0.3 87742 0.07 1387.05 0.18 1561.86 1.00
76132 0.82 106795 0.14 141187 0.29 1587.64 0.36
806.48 0.6% 1098.25 0.16 1432687 0.35 1596.03 0.50
82139 0.08 1125.78 0.17 145557 0.05 161181 0.05
Mass Spectrum e - - v — ——— .
o L -
o
Al 8 -
] ]
—-——b—“—l‘l‘;*—' y -y T ———
50 100 150 200 250 300 350 400 450 500
nVz Ratio :
mz_ _abun : mz __abun
39.10 0.04 75.05 022 95.00 0.06 153.10 0.10 226.05 0.10
50.10 0.10 7605 0.16 11105 0.06 186.10 0.09
51.10 0.10 88.10 0.04 12605 005 22205 1.00
62.05 0.07 93.10 0.15 15040 0.15 223.05 0.13
63.05 0.09 9400 0.05 151.10 0.21 22405 0.65
74.05 0.12 $8.00 0.06 152.10 084 225.05 0.08




IUPAC Congener No. 15
4,4’-DICHLOROBIPHENYL
CAS No. 2050-68-2

-~

- Matrix-lsolated infrared Spectrum
lllll'll[lilj‘llljtlllill]l ‘lll
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4000 3500 3000 2500 ' 2000 1500 1000
) Wavenumber, cm-1
1 cm-1__gbs em1  gbs em1 gbs emi  abs T
70725 0.29 847.75 0.10 1022.36 0.08 139253 0.09 1488.41 0.65
815.05 0.79 _ 1007.07 032 1097.41 1.00 1477.70 0.76
Mass Spectrum___ — - -
o | ’ .
(-]
- L o
§ c
| I J l. . M ’ [3 y
S0 100 150 200 250 300 350 400 450 500
mvz Ratio
mz  abun mz abun mz___abun mz___abun mz _ _abon
§0.10 0.08 7505 022 126.05 0.05 186.10 0.06 226.05 0.10
§1.10 0.07 7605 0.11 150.10 0.11 22205 1.00
62.05 0.05 $3.10 0.11 151.10 0.18 223.05 0.13
63.05 0.07 99.00 0.04 15210 0.70 224.05 0.63
74.05 0.09 111.05 0.06 15310 0.09 22505 0.08


https://205().68

TUPAC Congener No. 16 a o da

22" 3-TRICHLOROBIPHENYL C}__O
CAS No. 38444-78-9

Matrix-Isotated Infrared Spectrum

FrrorTT

llllllll]llellllllllll]llI

0s

Rel. Absorbance
06

0.4

02

"T'Tll|I=lil'll:l|||—1'l]llll‘l|l"ll||lll
4000 3500 3000 2500 2000 1500 1000

el __gbs eml__abs aol__zbs anl__abs - gl _abs
65586 0.05 75660 1.00 = 105539 035 1255.16 0.05 1566.86 0.10

66154 0.09 - 787.65 0.48 1081.05 022 141182 0.85 157387 0.11
68949 024 810.71 0.39 1123.15 0.11 142228 0.06 1585.74 0.08
72283 032 1028.75 0.08 1135.06 0.06 1440.77 033 159156 0.19
732.18 0.20 103580 034 1156.76 0.18 1448.38 0.61 160046 0.08
746.76 0.17 104260 0.16 1196.24 0.17 1486.48 0.14

Mass Spectrum

04

Rel. Abundance

SN N B

S0 100 150 200 250 300 350 400 450 500

m/z Ratio
oz __sbun mz___abun mz___abun mz__ abun mz__abun
50.00 0.12 7505 038 $9.00 0.12 186.10 1.00 257.05 0.09
51.10 0.10 85.00 0.06 11005 018 187.10 0.14 258.05 0.62
61.05 0.07 86.00 0.08 11105 0.14 188.10 0.32 259.05 0.08
62.05 0.11 $220 0.08 123.05 007 . 22105 052 260.05 0.20
63.05 0.07 $3.00 022 149.10 0.07 22205 0.09
73.05 0.07 94.00 0.07 150.10 034 223.05 0.33

74.05 022 $8.00 0.12 151.10 027 256.05 0.64



TUPAC Congener No. 17

2,2',4- TRICHLOROBIPHENYL

CAS No. 37680-66-3

Matrix-isolated infrared Spectrum
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4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
em1__gbs em1__ agbs cm-1__abs cm-1___ads cml__abs
681.40 0.10 100756 0.30 108529 0.07 1385.08 0.18 1557.73 0.12
73165 0.41 1028.14 0.05 110583 0.51 1435.65 0.32 155029 056
758.04 0.86 104022 0.18 1131.10 0.07 144462 027 180385 0.11
821.15 0.91 106288 0.44 1142.00 0.11 1463.88 1.00 306995 0.06
86996 0.22 1088.17 034 1374.74 0.14 1496.43 0.22
Mass Spectum ___ -+ e pp———————— v E— v
§° | .
[ -]
- L o
- O )
N S N I B ]
‘ - dhypuuoy - —
50 100 150 200 250 300 350 400 450 $00
m/z Ratio ’
mz___gbun mz ___abun mz__sbun ) mz___abun
50.00 0.10 7505 034 11005 0.17 187.00 0.14 258.05 0.72
51.00 0.08 88.00 0.07 11105 0.12 18800 0.32 259.05 0.09
61.05 0.06 $2.10 0.07 12305 0.06 22105 032 260.05 0.23
62.05 0.10 $3.00 0.21 148.00 0.07 22205 0.06
63.05 0.08 94.00 0.06 150.00 0.33 223.05 0.20
73.05 0.086 98.00 0.11 151.10 028 256.05 0.74
7405 020 £9.00 0.1% 18600 1.00 25705 0.10


https://137.C.74

IUPAC Congener No. 18
22", 5S-TRICHLOROBIPHENYL

CAS No. 37680-65-2

08

04

Rel. Absorbance
0s

0.2

Matrix-isolated infrared Spectrum

Cl

Tt 1 13

L L L

‘Tl

4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1

ceml  ghs cm-1__abs cmi.__abs cml _ abs cm1__abs
680.46 0.11 82668 0.21 - 107082 0.18 1387.01 0.31 1490.10 0.27
72458 0.17 88698 0.15 110097 0.74 143349 037 1558.78 0.06
73549 033 101899 0.61 113188 0.13 144491 0.20 1575.08 0.05
758980 1.00 1037985 0.28 1137.88 0.24 146334 0.95 159043 0.11
81647 053 106355 0.30 1248.72 0.12 1482.63 0.12
MassSpiaEm ——

u L ] L]

er -

z° ] | |
50 100 150 200 250 300 350 400 450 500
mv/z Ratio

mz__abun mz___sbun mz __abun mz___gbun
50.00 0.10 7505 0.36 87.00 0.04 150.10 034 223.05 0.24
51.00 0.07 85.00 0.05 $8.00 0.11 151.10 0.27 256.05 0.70
61.05 0.06 86.00 006 . $9.00 0.12 188.10 1.00 257.05 0.08
6205 0.10 87.00 0.05 11005 0.19 187.10 0.14 258.05 0.67
63.05 0.05 82.10 0.07 11105 013 168.00 032 259.05 0.08
73.05 0.08 $3.00 023 123.05 0.06 221.05 0.40 260.05 0.21
74.05 020 8400 0.07 149.10 0.06 22205 0.06



TUPAC Congener No. 19
2,2’ ,6-TRICHLOROBIPHENYL
CAS No. 38444-734

0s

Rel. Absorbance
0e

04

Matrix-isolated Infrared Spectrum

Ct Ci
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4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
cml _ gbs eml___abs cml __abs cnl _gbs cm-1___gbs
69692 0.18 100755 0.05 115434 0.05 1492.83 0.07 160182 0.05
73760 032 1034.03 0.12 1196.75 023 156180 0.25
75486 1.00 106682 023 143154 0.69 1575.04 0.09
77980 055 108748 0.16 144396 0.49 1582.01 0.07
794.89 0.51 111639 0.18 1453.12 0.08 1592.30 0.11
Mass Spectrym - S— —r————
- & o
[ -2
3t -
:°l | h .
| > — 3 R v
50 100 150 200 250 300 350 400 450 500
m/z Ralio
mz _abun mz___abun miz__abun mz___sbun iz ___abun
50.00 0.09 7505 0.34 11005 0.17 187.10 0.14 258.05 0.67
§1.10 007 86.10 0.07 11105 013 188.10 0.31 259.05 0.08
61.15 006 8220 0.07 123.05 0.06 221.05 0.48 260.05 0.21
62.05 0.10 $3.00 0.21 149.10 0.06 22205 0.08
83.05 006 8380 0.06 150.10 032 223.05 031
73.05 0.06 $8.00 0.11 151.10 0.26 256.05 0.71
74.05 0.19 89.00 0.11 186.10 1.00 257.05 0.09


https://1-131.54

TUPAC Congener No. 20 C > ] (o]
2,3.3°-TRICHLOROBIPHENYL Q Q
' CAS No. 38444-84-7 /
Matrix-isolated Infrared Spectrum
_T_r-r-'_]—rlllllill‘llll TTov T, 113 T ¢ 7
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4000 3500 3000 2500 2000 1800 1000
Wavenumber, cm-1
emi__abs ol abs cm-1__abs eml __abs
689541 0.41 838.47 0.13 112457 0.12 .1431.70 0.17 1586.69 035
70201 0.51 886.72 0.08 1158.07 0.26 1451.77 097 1603.20 033
72664 027 1044.30 0.46 119543 0.16 148159 0.13
74748 048 106257 0.28 1398.63 0.51 149053 0.07
78111 1.00 108625 0.19 140793 0.19 1561.22 0.51
795.15 035 1100.70 034 142756 0.17 1577.46 037
MassSpectum _________ — =,
o L o
o
- . -
'. - -
!. o
§ 4 ] T IN l .

87.10

$3.10
$4.00

$7.00 0.04
$8.00 0.10
93.00 0.11
11005 0.18
11105 0.13
12305 0.05
128.05 0.04

149.10
150.10
151.10
185.10
186.10
187.10
188.10

0.13

0.12
0.31



TUPAC Congener No. 21 a & -
. 234 TRICHLOROBIPHENYL m_@_@
CAS No. 55702-46-0
Matrix-Isolated Infrared Spectrum
lllllIITI‘Il]jllll‘lllill]llllllll
e

Rel, Abundance

Rel. Absorbance

4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
cm1__abs el _abs cmi__abs an-t__gbs cml _abs
69398 0.72 823.61 0.32 1058.49 0.09 1364.86 0.70 158648 0.05
730.07 0.07 837.18 0.55 1159840 0.08 144452 1.00 160742 0.08
760.07 0.45 1026.75 0.11 1176.29 0.41 1450.05 0.81 3038.64 0.08
77649 034 107665 0.05 12685.09 0.06 1582.03 0.09
MassﬁSgectNm . . — . ——— -
o | ' i
[ -]
A B -
[ -]
Ll Ji Al_l' j . l —— — v - -

74.05
86.10
92.10
83.10

97.00

m
$8.00 0.10

99.00 0.07
110.05 0.16
11105 0.11
149.10 0.06
150.10 030
15110 021

185.10
186.10
187.10
188.10
220.05
22205
256.05

0.05
0.82
0.11
0.26
0.07
0.04
1.00

200 250 300 S50 400 450 500
m/z Ratio

mz___sbun
257.05 0.13
258.05 0.94
259.05 0.12
260.05 0.3%



IUPAC Cosgener No. 22 a @
2,3,4’-TRICHLOROBIPHENYL o
CAS No. 38444-85-8 G @
© Matrix-lsotated Infrared Spectum
Il(lllllllllfl1l|ll ]lll
® K
[ -]
g q - : o
- ;
3 |
!
< .
- F |
o m
@ | )
J | | l
T 8 1 3 l L D L] .
4000 3500 3000 2500 2000 " 1500 1000
Wavenumber, cm-1
anl__abs cm-1__abs m._m cm1 __sbs em1 __abs
667.08 0.10 80420 0.81 115986 0.20 150195 0.41
89449 022 81823 0.08 1038.58 o4s 119547 020 155950 0.10
717.06 0.13 824.67 0.06 1059.62 0.18 139283 0.45 158592 0.06
727.15 0.19 £33.71 049 1094.85 1.00 141991 0.43 159153 028
74677 0.12 101677 0.40 1104.02 0.10 145238 099
78597 0.67 1030.36 0.06 1119.70 0.17 149424 0.63
Mass Spectum —
© | 4
(-]
3 :t ] .
200 250 300 350 400 450 500
mnauo
, mz__abun
50.10 0.11 7405 020 $8.00 0.10 151.10 0.25 258.05 094
$1.10 0.08 7505 035 99.00 0.11" 186.10 0.81 259.05 0.12
61.15 0.06 86.00 0.06 11005 0.7 187.10 0.11 260.05 0.3
6205 0.09 $2.10 0.08 11105 0.13 188.10 0.26
63.05 0.06 $3.10 0.20 149.10 0.08 256.05 1.00
73.05 0.06 $4.00 0.08 150.10 031 257.05 0.13



TUPAC Congener No. 23 ‘ a o
2.3,5-TRICHLOROBIPHENYL Q Q
CAS No. 55720-44-0 4

Matric solated infrared Spectrum <l
j ] l LI L

06
4
Ld

04

Rel. Absorbance
0s

o X
Qo
: Ul
llllllllll!'!ll"tlIlllllllllll'll
4000 3500 3000 2500 2000 1500 1000
Wavenumber, em-1
em1__abs cm1__gbs emi__abs em-1__abs em1__abs
699.44 0.4 891.18 0.06 119140 0.18 1421.42 0.16 1601.11 0.06
766.15 0.73 1027.08 0.10 -1247.16 0.08 145794 0.09 304257 0.07
81577 026 104324 055 1288.64 0.14 1500.03 0.29
83682 037 1093.08 0.11 138491 050 1554.33 0.64
86505 028 1121.07 0.64 1388.79 0.47 1578.74 0.29
88359 0.08 114218 0.13 1414.08 1.00 159052 0.18
Mass Spectum e —— - S ———
°o -3 -
[ -3
A -
tj °
- ~ -
- 3 l F' - vvb - v ——y ——
50 100 150 200 250 300 350 400 450 500
mz Ratio
mz__sbun mz__abun mz__ebun @ mz___asbun mz___abun
.10 0.05 7505 025 $9.00 0.08 186.00 0.86 258.95 0.12
$0.00 0.10 86.00 0.06 110.05 0.19 187.00 0.13 259.95 0.32
§1.00 0.12 $2.10 0.07 11105 0.13 188.00 0.29
61.05 0.05 9300 020 -  149.00 0.06 219.95 0.07
62.05 0.08 9390 0.06 150.00 034 25595 1.00
63.05 0.06 9700 005 = 15100 022 25695 0.13

7405 0.16 98.00 0.12 185.00 0.05 25795 0.98
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TUPAC Congener No. 24
2,3,6 TRICHL.OROBIPHENYL
- CAS No. 58702-45-9

Matrix-isolated Infrared Spectrum

c

lﬁllllllTlll

Retl. Abeotbance
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04
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o ; L
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T v 3 ‘ i 7 1
4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
a1 _gbs el __abs ol _abs anl__gbs eml __abs
69849 0.77 812.05 0.42 1121.08 0.14 143388 1.00 155931 0.06
73755 0.1% 831.72 0.24 116756 0.16 1451.77 0.22 160439 0.09
76353 043 104853 0.43 - 118123 0.84 1499.04 0.08 3039.46 0.05
790.09 0.19 1075.77 0.05 138590 058 185521 0.07
. S—
o | A
(-3
3t :
z° [ | .
| R — : - —
50 100 150 200 250 300 850 400 450 500
nvz Ratio
mz__abun mz___abuon mz___abun
-~ 39.10 0.05 7405 0.17 87.00 0.06 150.10 0.35 256.05 1.00
£0.10 0.09 75.05 027 $8.00 0.12 15110 0.23 25705 0.13
5110 0.11 8500 0.04 £9.00 0.08 185.10 0.05 258.05 0.94
61.05 0.05 86.00 0.06 110.05 0.19 186.10 0.91 259.05 0.1
62.05 0.08 92.10 0.07 11105 0.13 187.10 0.12 260.05 0.30
63.05 0.05 93.00 0.18 123.05 0.04 188.10 0.31
73.05 0.05 94.00 0.05 149.10 0.06 22005 0.06



TUPAC Congener No. 25

2,3’,4-TRICHLOROBIPHENYL

CAS No. 55712-37-3

Rel, Absorbance
0s

04

Matrix-lsolated Infrared Spectrum

"’Ilrl
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llil'll‘

o 3
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lllll l"lil"&l‘llll'lllll
4000 3500 3000 2500 2000 1500 1000
Waverumber, cm-1
cm-1__abs cmi___abs cm1 _abs cm1  ghs cmi__abs
‘657.44 0.05 823.89 0.41 108559 0.18 138138 0.15 155425 0.09
€75.30 0.06 - 836.89 058 1105.19 0.69 1417.00 0.11 1567.63 0.12
€95.68 0.29 871.73 0.18 114452 0.10 1438.30 0.09 157584 0.38
72258 0.07 888.64 0.08 1240.60 0.05 146333 1.00 159160 0.28
75799 0.27 102581 0.13 1288.62 0.05 148294 0.15
78759 0.48 107399 025 137343 020 149186 0.12
MassSpectum _______ ¢’ —r————— P ——p——————————
“. I | LJ [ J
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- @ '
e F ‘ L s ] -
50 400 150 200 250 300 ‘350 400 450 500
m/'z Ratio
mz__sbun mz __abuyn mz __sbun mz_ _shun mz _ atun
50.10 0.11 7405 0.20 $8.00 0.10 150.10 0.30 257.05 0.13
51.10 0.08 75.05 0.34 $3.00 0.11 - 151.10 023 258.05 0.96
61.15 0.06 88.10 0.06 110.05 0.16 186.10 0.79 259.05 0.13
6205 0.10 $2.10 0.07 11105 0.12 187.10 0.12 260.05 032
63.05 0.06 $3.10 0.19 12305 0.05 188.10 0.26
73.05 0.06 $4.00 0.05 149.10 0.06 2568.05 1.00



TUPAC Congener No. 26
2,3" 5-TRICHLOROBIPHENYL
CAS No. 38444-81-4

oe

0.4

Rel. Absorbance
08
1

Matxtsolsted Ifrared Spectrum ¢l
[} ' LI DR B l s ¢ ¥ 3 ' L D L

o o
[ -2
4000 3500 3000 2500 2000 1500 1000
Wavenumber, crm-1
. ol gbs cm-1__abs
65592 0.12 744.66 0.20 1086.46 0.13 1427.44 0.05 158028 032
66590 0.06 789.48 0.37 1103.75 0.89 1458.74 1.00 1598.77 0.18
€7598 0.0 817.24 033 113766 0.18 1464.78 0.54 1603.05 0.19
680.45 0.06 853.40 0.22 1241.68 0.12 1473.23 0.16 3718.71 0.12
69655 049 882.49 0.21 137548 0.16 148598 0.12
71844 0.06 103220 0.59 1385.09 0.24 1858.62 0.21
735.24 0.24 1077.03 0.14 1414.34 0.13 1875.29 0.18
g [ S
gg - ]
<
. L -
7} ] :
. b ‘.1‘, | ] N .
80 100 150 200 250 300 350 400 450 500
mz Ratio
‘Mz __shun ‘iz __atun mz _asbun
50.10 0.08 7505 029 110.05 0.14 186.10 0.75 259.05 0.12
51.00 0.06 88.10 0.05 11105 0.10 - 187.10 0.11 260.05 030
61.05 005 82.10 0.06 123.05 0.04 188.10 0.24
62.05 0.08 83.10 0.17 149.10 0.05 22005 0.04
63.05 0.05 $4.00 005 150.10 027 256.05 1.00
73.05 005 $8.00 0.08 18110 0.21 25705 0.13
74.05 0.18 $9.00 0.09 185.10 0.04 258.05 0.85



TUPAC Congener No. 27 Cl Gl
2,3",6-TRICHLOROBIPHENYL
CAS No. 38444.76-7

Matrix-isolated irfrared ctrum

08
2
v

04

Rel. Absorbance
oe

N
o
§ § & 38 ' § &8 3 &
4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
eml __ abs cmi __abs cml__ abs cm-1___abs cm-1__abs
69531 053 808.28 0.24 1118.87 0.05 1434.23 0.69 159156 0.08
73625 0.23 102330 0.05 115383 0.06 144433 053 1594.37 0.08
782389 1.00 . 107957 0.15 1194.82 0.24 156158 0.28
79721 0.22 1038.67 025 141229 0.31 1575.73 0.26
§ Mass Spectum __ —— ——— ——
3 -
50 100 150 250 300 350 400 450 500
m/z Ratio
mwz __sbun il

§0.10 0.11 74.05 0.20 88.00 0.11 150.10 0.33 257.05 0.13
51.10 0.08 7505 0.37 95.00 0.12 151.10 0.25 258.05 0.97
61.15 0.06 86.10 0.07 11005 0.19 186.10 0.92 255.05 0.12
62.05 0.10 87.10 0.05 11105 0.14 187.10 0.13 260.05 0.31
63.05 0.06 9210 0.08 123.05 0.06 188.10 0.29
73.05 0.07 $3.10 0.18 149.10 0.07 25805 1.00




TUPAC Congener No. 28 Cl
2.4.4-TRICHLOROBIPHENYL o c‘
CAS No. 7012-37-5 {
Matrix-lsolated Infrared Spectrum
& § 1 3 l T 4 8 3 l | I S D § l § 4 ¥ 31 l | SR L] ‘ 3 3 § I | DO S ¢
® s
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4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
gn1__sabs cm-1__abs cml __gbs cm-1__abs cm-1___abs
73239 0.06 838.53 0.20 1073.90 0.13 1147.78 0.05 150353 0.11
73855 0.40 872.27 0.11 1092.47 0.27 1378.60 0.10
81646 050 1006.72 038 1088.71 0.59 144127 0.10
82582 0.13 1022.18 0.14 1108.00 025 1469.08 1.00
MassSgectmm' . — . —— S
§q - ]
(-3
'. b -
é o - .
l vi ; Al‘ “ dodpny l o -
50 100 150 200 250 300 350 400 450 500
m'z Ratio
§0.00 0.10 7405 0.17 $8.00 0.09 151.10 0.21 258.05 0.97
51.10 0.07 7505 030 99.00 0.10 188.10 0.75 259.05 0.13
61.05 0.05 88.00 0.06 11005 0.15 187.10 0.11 260.05 0.32
62.05 0.08 $2.10 0.07 11105 0.1 188.00 025
63.05 0.05 93.00 0.18 149.00 0.06 256.05 1.00
7305 0.06 $4.00 0.05 150.00 0.27 25705 0.13



TUPAC Congener No. 29
2,4,5-TRICHLOROBIPHENYL
CAS No. 15862-01-4‘

0.8

0.6

04

Rel. Absorbance

4000 3500 3000 2500 2000 1500
' Wavenumber, cm-1
a1 __gbs M1 __abs cm1__abs cm-i__abs cm-1 __abs
€79.23 0.15 869.09 0.11 1048.49 0.31 1349.26 0.19
699.81 0.46 - 891.83 0.17 1092.65 0.41 144713 029
- 76720 0.26 1025.60 020 114285 0.20 1458.23 1.00
Mass Spectrum __ ———— E— ——r—— —————
2ol ' ]
g o
i | ]
wy [ Y 1 Al_LJ J . 1 . — '
50 100 150 200 250 300 350 400 450 500
nvz Ratio
50.00 0.07 86.00 0.04 99.00 0.05 '185.00 0.04 257.05 0.13
§1.10 0.09 92.10 0.05 110.05 0.13 186.10 0.70 258.05 0.95
82.05 0.06 83.10 0.16 11105 0.08 187.10 0.10 259.05 0.12
63.05 0.04 94.00 0.05 149.10 0.05 188.10 0.22 260.05 0.30
74.05 0.11 97.00 0.04 150.10 025 220.05 0.06
75.05 0.18 $8.00 0.08 151.10 0.17 258.05 1.00

Matrix-tsolated Infrared %}earum
LI L

ll'llllllTjT'
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1000




TUPAC-Congener No. 30
-2,4,6- TRICHLOROBIPHENYL
CAS No. 35693-92-6

08

Ret,
04

. Matrix-tsolated Infrared Spectrum
e =

Cl

. | T T T ™77 Ty 11 T
) | {

63824 0.80 833.11 1.00 109580 0.32 1389.68 0.15 459786 0.10
730.36 0.15 860.07 0.46 114463 0.11 1429.78 0.80 160681 0.20
766.16 0.54 100839 0.20 1184.77 025 1446.49 0.82 307132 0.09
80278 0.32 1038.48 0.07 124536 0.14 154474 091 309340 0.08
81748 034 107538 0.07 1371.08 0.70 1581.21 0.90
Mass Spectum _____ ey S
r -
4 4 ’ ‘ 141"_1 PR J i . -

50 100 150 200 250 300 350 400 450 500

vz Ratio '
mz__abun mz___sbun mz__sbun

39.10 0.04 7405 0.14 $9.00 0.07 185.00 0.05 257.05 0.13
50.00 0.08 7505 0.23 11005 0.17 186.10 0.79 258.05 0.96
51.10 0.10 86.00 0.05 111.05 0.12 187.00 0.12 259.05 0.12
61.05 0.05 $2.10 0.07 12305 0.04 188.00 0.25 260.05 0.30
62.05 0.07 $3.00 0.14 149.00 0.06 21995 0.07
63.05 0.04 $7.00 0.05 150.10 028 22195 0.04
7305 0.04 $8.00 0.10 151.10 0.18 25605 1.00



TUPAC Congener No. 31 cl
2,4’ 5-TRICHLOROBIPHENYL -
CAS No. 16606-02-3
Matrix-solated infrared Spectrum ¢
'llll[1lll'(?lllllll'lllf]ll lll
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4000 3500 3000 2500 2000
Wavenumber, cm-1
onl _sbs cm-1_abs cml__adbs cem1 _abs emi___gbs
72715 0.05 833.05 045 1078.08 0.11 1450.58 1.00 1591.64 0.08
73228 0.06 - 889.45 008 1098.17 0.86 147736 0.29
81652 0.40 101546 0.31 1138.18 0.12 148959 0.83
82408 0.27 1027.04 082 137388 0.27 1557.42 0.08
. Mass Spectrum
§q | ¥ ¥ ] 2 4 ]
o
g " p -
g [ —] .
r -
v l ‘ J A'I" LA.I - :" w—— y -
50 100 150 200 250 300 350 400 450 500
m/z Ratio
mz__sbun mz__sbun mz___abun mz___abun
50.10 0.10 7505 031 98.00 0.0 149.10 0.06 220.05 0.05
51.10 0.07 85.00 0.04 995.00 0.10 150.10 0.28 256.05 1.00
81.15 005 86.00 0.05 110.05 0.15 151.10 0.22 257.05 0.13
6205 0.08 87.10 0.04 11108 0.11 185.10 0.04 268.05 0.96
83.05 0.05 92.10 0.07 123.05 0.04 186.10 0.77 259.05 0.13
73.05 0.06 $3.00 0.18 128.05 0.04 187.10 0.11 260.05 0.32
7405 0.17 $4.00 0.05 12885 0.04 188.10 0.25



Cl

TUPAC Congener No. 32
2,4’,6-TRICHLOROBIPHENYL o
CAS No. 38444-77-8
Matrix-isolsted tnérared Spectrum ¢
® .
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o s
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LIE SL L l § 8§ & 3
4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
el __abs ol __abs ol __abs onl __abs cem-1 __abs
€58.08 0.05 780.19 0.51 1079.41 0.13 1195.02 022 1504.80 0.25
67140 0.07 787.66 1.00 109432 0.39 1399.64 0.17 1563.61 0.13
68881 0.06 830.94 0.21 1102.48 0.11 143366 0.77 158626 0.16
73882 0.25 1005.72 0.19 111448 037 1440.07 0.41 '
77207 0.35 102292 020 115422 0.08 1496.38 027

08

04

mz___sbun
11005 0.15
11105 0.11
123.05 0.05
149.00 0.08
150.00 0.30
151.00 022
185.00 0.05




TUPAC Congener No. 33
2' 3 4-TRICHLOROBIPHENYL
CAS No. 38444-86-9

Matrix-lsolated infrared Spectrum

-0

Rel. Absarbanoe
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4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
.
676.74 0.11 82476 0.18 1080.69 0.14 146193 1.00
680.15 0.10 - 889.70 0.08 113640 0.36 1489.09 0.05
71548 0.17 102740 0.10 1244.28 0.05 148588 0.05
73503 0.06 103585 031 1378.80 0.21 1850.96 0.05
75845 052 104130 0.22 144047 0.12 157420 0.05

Rel. Abundance
04 08

2

T PRy ey -

—— -y

ri

1

A

200 250 300 350 400 450

50 100 150

mz Ratlo
50.10 0.10 75.05 0.32
51.10 0.08 85.00 0.05
61.05 0.06 86.10 0.06
62.05 0.09 87.10 0.04
63.05 0.05 $2.10 0.07
73.05 0.05 $3.10 0.20
74.05 0.18 94.00 0.06

§7.00 0.05
$8.00 0.09
$9.00 0.10
11005 0.16
111.05 0.12
123.05 0.05
128.05 0.04

149.10 0

150.10
151.10
185.10
186.10
187.10
188.10

mz.__abun
220.05 0.05
258.05 1.00
257.05 0.13
258.05 0.93
259.05 0.12
260.05 0.31



TUPAC Congener No. 34 cl
2’ 3,5-TRICHLOROBIPHENYL
CAS No. 37680-68-5
. Matrix-fsolated Infrared Spectrum ¢
S LI L MR TR D N N N N NN BN N N B NN B B R N O LB L I I}
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4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
eml__gbs cmi__abs sol___abs ani__abs em-i_gbs
68794 0.16 86097 036 1099.28 0.26 1389.05 035 1485.08 0.34
70140 032 868.72 0.10 112474 0.17 1398.13 0.10 1562.09 1.00
75744 1.00 883.82 0.06 125223 0.13 1411.04 039 1576.77 046
809.02 0.58 104534 050 1269.16 0.05 1429.93 0.42 159093 0.68
828.17 024 108834 020 .1297.15 0.08 144220 0.13
R s
=3 8 -
=]
A J
§ [
Jai-hiu j . ot
S0 100 150 200 250 300 350 400 450 500
nvz Ratio
mz__sbun miz__sbun mz___sbun mz__abun
$0.00 0.11 7405 0.18 . $8.00 0.10 1150.00 0.30 257.05 0.13
5100 0.08 7505 032 $9.00 0.11 15100 022 25795 097
61.05 0.05 88.00 0.06 11005 0.15 186.00 0.79 25885 0.12
62.05 0.08 82.10 0.07 11105 0.11 187.00 0.11 25395 0.30
63.05 0.06 $3.00 0.18 12305 0.05 188.00 026
73.05 0.08 94.00 0.05 149.00 0.06 256.05 1.00
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TUPAC Congener No. 35 cl c
3,3’ .4 TRICHLOROBIPHENYL
CASNo. 37680-69-6

. Matrix-isolated Infrared Spectrum
"ll¢l|||4|-||l|
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Rel. Absothance
0e 0s
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4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
emy__sbs cm-1__gbs cm1___ads a1 __abs ceml __abs
68051 0.05 . 824.75 0.14 1052.43 0.12 1372.77 0.20 1563.12 0.10
‘695.04 0.12 851.75 0.25 1083.83 0.11 146582 1.00 1577.76 0.12
737.19 0.42 879.42 0.12 1103.00 0.17 149085 0.08 159329 022
786.45 0.32 1033.02 026 1138.42 031 185357 0.28
MassSpectmm ——— - — — ——— —— . ——
@ ) -
(]

04

Rel. Abundance

4.‘11144 Ll v.. ]

200 250 300 350 400 450 500

mIzRauo

mz__gbun mz __gbun mz__abun mz___gbun
50.00 0.11 7405 0.18 28.00 0.08 15110 0.21 25805 0.97
51.10 0.08 75.05 032 $5.00 0.09 " 18610 0.72 259.05 0.12
61.05 0.05 86.00 0.05 11005 0.15 187.10 0.11 260.05 0.31
€2.05 0.08 9210 0.07 11105 0.12 18800 0.24
63.05 0.05 $3.00 0.19 149.00 0.06 256.05 1.00
73.05 0.06 $4.00 0.06 15000 027 257.05 0.13



TUPAC Congener No. 36 ) c cl
3,.3".5-TRICHLOROBIPHENYL
CAS No. 38444-87-0

Matrix-Isolated Infrared Spectrum a
T T T
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Rel. Absorbance
08
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4000 3500 3000
cm1 __gbs cm-1__abs cml __abs em-1___abs cem-1__abs
68323 0.16 859.96 034 1104.06 0.27 1418.65 0.09 1561.37 1.00
69584 0.08 87346 0.05 112839 0.21 1430.46 035
71210 0.42 106850 020 1383.96 0.35 1442.70 0.09
78821 0.49 1083.77 0.13 . 13968.20 0.07 1480.43 0.07
807.72 0.80 1094.32 0.05 140183 0.08 148583 0.10
L N -
o
* - -
g )
- 3 F J .11‘ l ] _____ prrp—p————
50 100 150 200 250 300 350 400 450 500
nvz Ratio
mz _abun
50.10 0.10 74.05 0.17 98.00 0.08 151.90 0.2t 256.05 1.00
$1.10 0.06 7505 0.32 89.00 0.08 185.10 0.04 257.05 0.13
61.05 0.05 86.00 0.05 11005 0.15 188.10 0.75 258.05 082
62.05 0.08 8210 0.07 11105 0.11 187.10 0.10 255.05 0.12
83.05 0.05 83.10 0.18 14910 0.05 188.10 0.23 260.05 0.29
73.05 0.05 $4.00 0.05 150.10 0.29 22005 0.04
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TUPAC Congener No. 37 ci
3,44*-TRICHLOROBIPHENYL m—@—@— o
CAS No. 38444-90-5
Matrix-isolated Infrared Spectrum
llll]llll'llll[l]llllllllll llll
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Rel. Absorbance
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4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
em-1 __abs cm-1 _ abs oem-1__gbs em-1__abs
65851 0.06 828.71 0.17 104091 0.17 137648 0.23 1582.11 0.12
67789 0.15 £39.61 0.09 109782 0.64 146584 1.00
72113 0.07 - 887.91 0.05. 1128.82 0.13 1480.76 0.20
72583 0.11 101520 0.34 114381 0.12 1501.66 0.12
81522 0.53 103341 021 115191 0.06 1557.16 0.06
§ q | L ]  J  § j
P
g'- . o
. ©
]
[ - o ™ -
- j':.‘ LAl‘.v l . . — . —— ————
50 100 180 200 250 300 350 400 450 500
nvz Ratio ’
mz___abun mz___abun mz ___sbun
50.00 0.10 7505 029 "110.05 0.13 185.10 0.04 258.05° 0.94
51.10 0.07 86.10 0.05 11105 0.10 186.10 0.67 259.05 0.12
61.05 0.04 8220 0.06 128.05 0.05 187.30 0.10 260.05 0.31
82,05 0.08 $3.00 0.17 129.05 0.05 188.10 0.21
63.05 0.05 $4.00 0.05 149.10 0.05 22005 0.04
73.05 0.05 $8.00 0.07 150.10 0.24 256.05 1.00
74.05 0.16 93.00 0.08 151.10 0.19 25705 0.13



Rel.

Rel, Absorbanoe

TUPAC Congener No. 38 ¢
3,45-TRICHLOROBIPHENYL o
CAS No. 53555-66-1
Matrix-isolated infrared Spectrum
vttt [ttt v [trryrrryrrrryvrrrprrrrrrr
® .
° o
® . s
©
.
Q >
N .
e
4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
ol abs el __sbs sml__abs eml__gbs eml__abs
65188 0.05 76134 0.65 116427 027 1377.60 0.47 1546.02 0.76
665.73 0.07 81350 037 12022t 0.12 1399.24 0.05 158984 0.28
67894 0.06 87549 0.17 126522 0.07 1434.67 1.00
63833 0.26 1038.82 007 1287.36 0.07 150132 0.08
o' RJ h il Al L 2R M B M i
e
! -
©
L I J‘ A ) A A DA
50 100 150 200 = 250 300 350 400 450 500
nvz Ratio '
mz__abun
39.10 0.07 75.05 024 98.00 0.11 185.10 0.05 258.05 0.85
50.10 0.11 7585 0.07 93.00 0.07 186.10 0.81 259.05 0.12
51.10 0.14 86.00 0.06 11005 0.17 187.10 0.11 260.05 0.30
61.05 0.05 8220 0.08 11105 0.12 188.10 025
62.05 0.08 $3.10 021 143.10 0.06 220.05 0.08
€3.05- 0.07 $4.00 0.07 150.10 030 25605 1.00
7405 0.16 97.00 0.06 151.10 022 25705 0.13



IUPAC Congener No. 39 cl
3,4’ S-TRICHLOROBIPHENYL o
CAS No. 38444-88-1
Matrix-isoleted infrared Spectrum ca
I!ll“j‘l.llll‘l—lll'l‘lll  § 'Ill
® !
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| SO L L l £ 1T 8 3 ' § & 3 & ] | LR 3L l [ L} [ §
4000 3500 3000 2500 . 2000 1500 1000
Wavenumber, cm-1
68634 0.09 861.16 0.17 112454 0.13 144624 0.06 1550.67 058
80449 0980 101824 0.36 1284.21 0.17 1498.87 0.99 160056 0.27
817.02 021 108181 0.21 1385.39 0.41 1559.23 0.94
82785 0.73 109686 1.00 1432.74 0.71 1579.90 054
Mass Spectum_______ e - ey ———————————
ol i ]
[ -3
g*. L o
g [ -]
'h——v—J—‘-—l‘l‘,lZ—f!ﬁ % e ¥ v ppy—p—g———y
0 100 150 200 250 300 350 . 400 450 500
vz Ratlo
mz ___sbun | mz__an mz __sbun mz__ _asbun
© 50,00 0.10 7505 0.31 $8.00 0.08 185.00 0.04 25785 093
51.00 0.07 85.00 0.04 - 99,00 0.09 186.00 0.71 258495 0.12
81.05 0.05 88.00 0.05 11005 0.15 187.00 0.10 25995 0.30
8205 0.08 87.00 0.04 11105 0.11 188.00 0.23
83.05 0.05 8210 0.07 149.00 0.06 21895 0.05
73.05 0.05 $3.00 0.17 150.00 0.28 256.05 1.00
7405 0.17 $4.00 0.05 151.00 0.21 257.05 0.13

P —



JUPAC Congener Na. 40
2,2’3,3’-TETRACHLOROBIPHENYL

CAS No. 38444-93-8

Matrix-fsolated Infrared Spectrum

0.8

Rel. Absorbance
08

04

g - { '|
T T i1 T e e T T
4000 3500 3000 2500 2000 1500 1000
Wavenumber, om-1
em1___gbs om-1__abs em1___abs cm-1 __abs em1 __abs
67385 0.30 . 1017.07 0.05 1187.99 0.24 144159 1.00 1869.47 0.05
72265 0.75 104148 080 1186.75 0.12 1565.67 0.24 1934.69 0.06
75084 0.80 1052.96 0.30 1202.77 0.13 1569.69 0.26
782.64 0.99 106948 0.28 1208.39 0.11 158157 0.25
79250 0.58 1136.17 0.15 1407.15 092 1595.50 0.15
846.01 0.20 115693 0.48 142025 0.84 1680.34 0.05
Mass Spectrum y—— — v
£l ]
P~
E'o 5 -
E° |
> -
. LuLL_J |
150 200 250 300 350 400 450 500
vz Ratio
nvz___ebun mz___abun mz___abon mz _abun
50.10 0.09 92.10 0.24 123.05 0.10 220.05 1.00 258.05 0.15
6105 0.09 £3.00 0.08 127.05 0.10 . 22105 0.13 290.00 0.58
82.05 0.08 98.00 0.15 12795 0.09 22205 0.63 292.00 0.75
73.05 0.10 $5.00 0.13 149.00 0.13 22395 0.10 293.00 0.09
74.05 027 109.05 0.12 150.10 038 255.05 0.51 294.00 0.35
75.05 0.3 110.05 0.38 164.10 0.16 256.05 0.08
85.00 0.08 111.05 023 185.00 0.15 25705 050



TUPAC Congener No. 41 a aa
22,34 TETRACHLOROBIFHENYL o Q @ :
CAS No. 52663-59-9 ‘ .
Mamx-!solated Infrared Spectrum
. lll'?l!l‘1l(1“{‘ll“l—l|llll]llll.ill
® 5
o
© X
(-3
s -
z o .
. I BB 2 | l y &8 1 3 -
4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1 :
em1__abs em-1__abs sm1__abs em1 __abs em1__gbs
66248 0.06 75688 0.51 4030.02 0.09 1131.29 0.06 1444.11 1.00
71659 0.14 782.77 0.30 1039.76 022 117758 0.37 14845952 0.05
73244 0.11 820.67 0.23 107895 0.12 1365.89 0.53 158229 0.08
73738 0.13 84190 0.31 1104.47 0.08 1436.32 0.46
MaSS SO U YTy r———v—r—r——————— —v———
® 1 .
o
'o P -
2° L | '| EL
80 150 200 250 300 350 400 450 800
m/z Ratio
mz__ abun mz.___abun mz __shun mz___abun
§0.10 0.10 $9.00 0.11 150.10 038 25505 0.40 284.00 0.47
61.05 0.09 105.05 0.11 184.10 0.17 25705 0.38 256.00 0.10
7305 0.10 11005 0.39 185.10 0.18 259.05 0.12
7405 022 11105 024 22005 1.00 280.00 0.73
7505 022 127.05 0.10 22105 0.14 29100 0.10
§2.10 020 128.05 0.10 22205 0.65 20200 0.85
98.00 0.14 149.10 0.14 22405 0.10 283.00 0.12




TUPAC Congener No. 42
2.2°,3,4-TETRACHLOROBIPHENYL

CAS No. 36559-22-5

Rel. Absorbance

- . Matrix-isolated infrared Spectrum

08 o8

04

pa
o
LI 1 51
4000 3500 3000 2500 2000
Wavenumber, ¢m-1

em1__abs
66947 0.10 82294 040 110855 0.45
71855 0.07 837.23 1.00 112557 0.08 .
72761 026 87040 0.18 1143.17 0.12
73540 0.34 1028.11 0.10 1158.71 0.10
765.04 0.09 1055.08 0.19 1196.93 0.17
78699 053 1079.17 0.14 1372.20 0.18

| R

lTl

L

’llll

1500

1382.31 0.10
141726 0.
144449 0.80

1451.97 052 .

1487.80

1§57.70 0.10

_ WA

1000

cem-i__abs

156641 0.13
1585.13 0.12
1597.75 042

vvvvvv  gan g L o

" Py

L 100 150 200 250 300 350 400 450 §00
nvz Ratio

mz ___sbun mz__abun  mz__atun
50.10 0.08 $9.00 0.13 148,10 0.12 22405 0.09 293.00 0.12
61.05 0.08 109.05 0.11 150.10 034 255.05 0.35 294.00 0.45
73.05 0.10 110.05 0.37 184.10 0.16 25705 032 296.00 0.09
74.05 025 111.05 0.24 185.10 0.14 259.05 0.10 )
75.05 020 - 123.05 0.09 22005 1.00 290.00 0.75
$2.10 022 127.05 0.09 22105 0.14 291.00 0.09
$8.00 0.14 128.05 0.09 22205 062 28200 086



TUPAC Congener No. 43
2,2’ 3.S-TETRACHLOROBIPHENYL

CAS No. 70362468

Rel. Absorbance
08

04

Matrix-isolated
BUBLEE R

Infrared Spectrum

ci

ll]j

l'l‘jl

llli‘

lTlllll

o
[-3
| R DR K ) ¢ & 3
4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
cm1__abs el adbs cmi __gbs cml __abs cm-1__abs
. 66268 0.05 82148 025 1074.76 0.06 1388.11 0.70 1580.66 0.11
668.72 0.05 84047 0.3 1105.34 0.15 1412.71 085 1600.71¢ 0.08
€81.82 0.06 . 866.72 032 111534 0.05 142555 0.17 3069.08 0.05
703.10 0.14 1032.06 023 112347 0.63 144320 0.28
72204 0.13 1037.77 037 119194 0.11 148498 0.38
73495 0.28 104724 0.08 1248.05 0.11 155763 0.46
75893 1.00 106485 036 1294.84 0.10 1579.25 0.26
MassSpectum ___ ———— ES—
Eo[ ]
[ -]
g " > . -
°1 ;
‘ i . i
50 100 150 200 250 300 350 400 450 500
mvz Ratio
mz ___shun mz__abun mz__ abun mz__sbun
61.05 0.07 " 109.05 0.10 150.10 0.36 22395 0.08 283.00 0.10
73.05 0.08 110.05 0.38 184.00 0.16 255.05 0.40 294.00 0.40
7405 020 111.05 0.24 185.10 0.13 257.05 0.40
75.05 021 123.05 0.08 220.05 1.00 259.05 0.11
92.10 020 127.05 0.10 22105 0.13 290.00 0.67
98.00 0.15 12795 0.10 22205 0.63 291.00 0.07
$9.00 0.11 149.00 0.14 22305 0.07 252.00 0.83




TUPAC Congeaer No. 44 a ¢ «q
2,2'3,5"-TETRACHLOROBIPHENYL
CAS No. 41464-39-5

. Matrix-fsolated Infrared Spectrum
jtll]lTllTiTll[llﬁ—l—lllll|ff7'|tll

0s

Rel. Absorbance
08

0.4

0.2

4000 3500 3000 2500 - 2000 1500 1000
Wavenumber, cm-1

am-1__ abs cm-1__abs opl __abs a1 __8bs em1 _abs
717.18 0.08 858.29 0.11 113958 0.18 142037 0.39 1597.05 0.09
72398 0.29 885.64 0.10 1158.80 0.16 "1450.19 1.00 1633.05 0.05
729.41 0.17 103350 0.77 119523 0.10 147739 0.19 371948 0.06
75527 0.41 105451 025 124951 0.05 1486.76 0.10
788.49 0.50 110201 0.50 1381.47 025 156050 0.15
817.46 0.41 112423 0.05 141383 026 1584.2¢ 0.15
MassSpectum_______ -+ . —

o | -

[ -1

o[ J

S0 100 150 200 250 300 350 400 450 500

mvz Ratio
mz__abun mz__atun mz__abun mz___abun mz__abun
50.00 0.10 $2.10 0.27 12705 0.1 221.05 0.14 292.00 085
61.05 0.11 98.00 0.17 12805 0.10 22205 0.65 293.00 0.11
73.05 0.13 $9.00 0.15 149.10 0.14 22405 0.10 294.00 0.41
74.05 031 109.05 0.12 150.10 0.40 255.05 0.41
75.05 024 110.05 0.41 184.10 0.16 25705 0.38
85.00 0.09 111.05 027 185.10 0.15 250.05 0.12
86.00 0.09 123.05 0.11 22005 1.00 290.00 0.67


https://112-t.23
https://145().19

TUPAC Congener No. 45 a a a
2,2*,3,6- TETRACHLOROBIPHENYL
CAS No. 70362-45-7

Matrix-isofated infrared Spectrum c
llll]lllllllll'lllll—llillll!l‘lll
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4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
a1l ___gbs cm1__gbs em1__abs cem1 __gbe cm1__gbs
70283 0.21 812.19 0.43 1123.00 0.16 143472 1.00 1557.06 0.07
733.11 0.16 837.11 028 ° 1139.99 0.08 144048 057 157455 0.05
743.66 022 1027.08 0.17 1177.64 058 144955 0.13
75699 0.73 103956 0.34 1187.25 0.12 145694 0.08
795.03 0.23 108039 0.35 1386.64 0.64 1486.45 0.13

o ARSI ]
[ -]

g " -

é °

50 100 150 200 250 300 350 400 450 500
m/z Ratio
mz __stun mz___abun mZ__abun oz___abun mz__abun
50.00 0.11 88.00 0.17 127985 0.10 22105 0.14 290.00 0.72
81.05 0.10 99.00 0.13 149.00 0.15 221985 0.64 292.00 0.54
73.05 0.1 109.05 0.12 150.00 0.39 22395 0.10 293.00 0.12
. 74.05 024 110.05 0.41 184.00 0.46 25505 0.45 293.90 0.44
75.05 023 111.05 026 185.00 0.15 25705 0.43
9240 022 127.05 0.10 220.05 1.00 25885 0.14 .




TUPAC Coageaer No. 46

2.2'3,6’-TETRACHLOROBIPHENYL

CAS No. 41464-47-5

08

R s
3§ 8§ § 3 y ¥ 3
4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
onl __gbs cn1___abs cmi__abs cml___abs em-1__abs
668582 0.10 778.70 1.00 1056.03 0.11 1197.29 0.17 156358 023
- 72110 0.12 795.38 0.17 1081.60 0.13 141293 054 1569.81 0.13
73561 0.17 811.87 020 1131.68 0.09 1421.74 0.09
746.13 0.18 1027.83 0.07 115563 0.12 143546 0.77
Mass Spectrum e er—— —
- o
[-3
; > . -
L bl d | 7
50 100 150 200 250 300 350 400 450 500
m/z Ratio
mz__abun mz _ atun mz___abun
50.10 0.10 86.10 0.10 11105 025 184.10 0.16 257.05 048
61.05 0.13 $2.10 027 12305 0.12 185.10 0.18 259.05 0.15
6205 0.11 82720 0.10 12705 0.11 22005 1.00 280.00 0.67
73.05 0.14 $8.00 0.18 128.05 0.10 22105 0.14 292.00 0.85
7405 032 93.00 0.15 148.00 0.09 22205 0.66 293.00 0.11
75.05 024 108.05 0.13 14910 0.15 224.05 0.10 284.00 0.41
85.00 0.10 110.05 0.39 150.10 0.40 255.05 0.51

Rel. Absotbance
06

04

uatmsotated infrared Spectrum
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TUPAC Congener No. 47 cl
2,2’ 44’ -TETRACHLOROBIPHENYL ci Q Q o
CAS No. 2437-79-8
Matrix-isolated infrared Spectrum
llll,l1ll‘ll1!‘llllrllll‘l'lll]lll
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4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
onl __abs cml__abs em1__abs cnl _abs cem-1__gbs
79182 0.76 87082 0.21 110737 0.61 144550 0.28 156185 0.05
817.79 0.26 1006.17 023 114150 0.12 1485.72 1.00
8§29.18 0.14 106141 0.15 1369.70 0.13 1485.76 0.06
83497 0.08 108747 022 1385.54 0.09 1552.56 0.08
Mgss _Specwm — e ————————————————— .
ol J
[ -3
g'. L _ -
7| ]
ol U e
50 100 150 200 250 300 350 400 450 500
m/z Ratio
mz __sbun mZz_abun mz___gbun mz.___sbun oz __abun
50.10 0.09 $93.00 0.13 149.10 0.12 2405 0.09 264.00 049
61.05 0. 108.05 0.10 150.10 031 25505 0.18 296.00 0.10
73.05 0.11 110.05 0.35 184.10 0.15 25705 0.17
7405 024 11105 023 185.10 0.14 290.00 0.77
75.05 0.18 123.05 0.08 220.05 091 291.00 0.10
$2.10 022 127.05 0.08 . 22105 0.13 292.00 1.00
98.00 0.14 128.05 0.08 22205 059 293.00 0.13



https://14'65.72

IUPACCongen:tNo.és ct Cf
2.2’ 45-TETRACHLOROBIPHENYL o
CAS No. 70362-47-9
Matrix-isolated Infrared Spectrum
M S B B llllllllllll]Tllll lll|111
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T 8 & 3 ‘j | K L] i | S DR AR | | |
4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
em-1__abs cm1  abs cmi__abs an1l __ahs em-1___abs
66497 0.14 869.33 0.08 1041.16 0.14 1247.37 0.05 145697 1.00
688.06 0.07 87426 0.07 107520 0.44 1251.03 0.05 1488.33 0.10
73582 0.29 892.02 0.16 1088.80 0.2% 1347.46 0.30
760.08 0.44 102729 020 1144.14 0.20 143628 023
Mass Spectrum ——————————————— sy ymyrms —————
st | -
o -
. ©
®
T g -
P l ‘,LLJ 11 J k . i. . ey
50 100 150 200 250 300 350 400 450 500
m/z Ratio
50.00 0.10 £2.10 0.18 123.05 0.09 185.10 0.14 290.00 0.78
61.05 0.09 97.00 0.08 127.05 0.09 220.05 0.96 291.00 0.10
62.05 0.09 $8.00 0.15 12785 0.09 22105 0.14 292,00 1.00
73.05 0.09 99.00 0.12 14800 0.09 222.05 0.62 293.00 0.13
7405 022 109.05 0.11 149.10 0.13 22385 0.10 204.00 048
75.05 0.21 110.05 0.40 150.10 034 255.05 0.26 296.00 0.10
86.00 0.08 111.05 025 184.00 0.17 257.05 0.25



TUPAC Congener No. 49 Ct Ci

2,2'4,5-TETRACHLOROBIPHENYL
CAS No. 41464-40-8

Matrix-fsolated infrared Spectrum

ll]‘llll]l
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Rel. Absorhance
06

< J 5
(-]
“’ L L E ; -2
4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
om-1_ abs cm1___shs cmt __gbs a1 ___abs em1 __abs
€58.83 0.06 101827 0.33 1138.00 0.18 142496 0.05 1596.67 020
T775.14 0.16 1059.49 020 1248.18 0.05 1458.87 1.00 160250 0.13
82233 0.38 107555 0.06 1363.68 0.10 1486.25 0.26 372085 0.06
843.74 0.48 1092.18 0.12 1373.30 0.10 1555.65 0.05
870.67 0.15 1100.10 0.58 1386.25 0.21 1565.05 0.10
88733 0.08 1106688 051 1398.44 0.05 1587.08 0.11
Mass Spectum ________ . . .
© L o
(-]

!

Rﬂl
04
— |
”~

4 e g

50 100 150 200 250 300 350 400 450 500
m/z Ratio

mz __gbun mz___sbun mz__abun

50.00 0.10 $8.00 0.14 150.10 033 224.05 0.10 293.00 0.13

- 61.05 0.09 $5.00 0.13 184.00 0.16 255.05 027 294.00 0.49

73.05 0.11 109.05 0.11 185.10 0.14 257.05 0.26 296.00 0.10
74.05 026 110.05 035 220.05 083 290.00 0.80
75.05 020 111.05 0.22 22105 0.13 291.00 0.10
$2.10 022 149.00 0.13 22205 059 292.00 1.00



TUPAC Congener No. 50 c c
2.2"4,6-TETRACHLOROBIPHENYL o
CAS No. 62796-65-8
Matrix fsotsted infrared Spectrum : ci
] ' | S 1 1 ] & 8§ § 1 T ] [ IR | | | l § § 8 8 l ]
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©
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b g . s
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1 ,____,_ lL ‘
4000 3500 3000 2500 2000 1500
Wavenumber, cm-1
652.87 007 835.44 0.98 114961 0.09 1449.50 0.42 3068.24 0.05
664.44 0.07 85930 0.56 118657 0.18 1482.21 0.08 3078.70 0.05
73298 0.40 1004.69 0.18 124528 0.08 1546.85 0.98 3086.07 0.06
738.17 038 1038.73 0.20 137366 0.77 1565.84 0.06
75781 100 107036 0.35 1389.49 0.21 158248 0.89
803.68 0.27 1101.08 049 142985 091 1587.87 0.1t
81828 0.42 113433 0.05 144421 049 1602.71 0.11
« L o
[ -1
; - -y
E L—.A-A-LLJ-LL J i i
4 JTON) S W — .
50 100 150 200 250 300 350 400 450 500
m/z Rato
mz ___abun mz__abun mz styn
~ 5000 0.09 $8.00 0.15 128,05 0.10 22105 0.14 291.00 0.10
81.15 0.08 89.00 0.12 14600 0.0% 22205 0.64 292.00 1.00
62.05 0.08 109.05 0.11 149.10 0.13 22405 0.10 203.00 0.13
73.05 0.089 11005 0.36 150.10 0.38 255.05 0.39 294.00 0.48
7405 0.22 11105 0.23 184.10 0.16 257.05 0.38 286.00 0.10
75.05 021 123.05 0.08 185.10 0.15 25%.05 0.12
92.10 0.18 127.05 0.10 220.05 09s 230.00 0.79



TUPAC Congener No. 51
2,2°4,6’-TETRACHLOROBIPHENYL
CAS No. 65194-04-7

Rel. Absorbanocs
X

04

o 3
o
P 8§ 3 3 l ¢ »
4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
eml __sbs cm-1__gbs cm1 _abs cml __gbs eml__abs
723.77 0.07 868.87 0.13 '1143.34 0.10 1387.87 0.05
'739.63 0.14 . 1004.49 0.05 115468 0.05 143548 1.00
78026 0.39 106549 0.10 1187.01 0.12 1489.99 0.19
78038 0.67 110724 0.41 137050 0.06 1565.18 0.24
82020 055 1116.70 0.07 1380.15 0.08 158629 0.23
q -
<@
q
- -
; o
50 100 150 200 250 300 350 400 450 $00
nvz Ratio
, mz _gbun mz ___abgn mz ___abun gz __abun
50.00 0.10 $8.00 0.17 150.10 037 25505 037 204.00 0.49
61.05 0.11 95.00 0.15 184.10 0.18 25705 0.36 296.00 0.10
62.05 0.10 109.05 0.12 185.10 0.16 258.05 0.11
73.05 0.13 110.05 0.40 220.05 1.00 250.00 0.80
74.05 031 111.05 025 221.05 0.14 291.00 0.11
75.05 023 123.05 0.11 22205 0.65 292.00 1.00
82.10 025 149.10 0.14 224.05 0.11 293.00 0.13

Matrix-isolated Infrared Spectrum
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Rel. Absorbence

Rel.

TUPAC Congener No. 52 ca a
2,2’ 5,5"-TETRACHLOROBIPHENYL
CAS No. 35693-99-3
Matrix-isolated Infrared Spectrum c
SLEEILIELEE LIRS WL U TN N S B B N N S S R AL VIl ?
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4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
enl__abs eml__abs el __abs ol __abs em-l__abs
71864 0.07 105745 0.28 1245.681 0.09 1429.79 0.06 1597.79 0.08
75544 0.11 106782 0.09 126713 0.05 1456.62 052
81795 0.69 108284 0.11 1365.73 0.05 146350 1.00
86320 0.16 110222 053 1380.05 0.12 1482.18 0.35
88291 0.19 112836 0.05 1389.06 0.33 1559.01 0.15
102685 0.52 113888 029 1384.11 031 158733 0.18
e
- 4
'- S -l
(]
ol L —
S0 100 150 200 250 300 350 400 450 500
nvz Ratio
mz__sbun mz___abun miz___abun
50.00 0.09 $8.00 0.14 149.00 0.19 22395 0.10 293.00 0.13
6105 0.08 9900 0.12 150.00 033 255.05 033 294.00 0.48
6205 0.08 108.05 0.10 184.00 0.15 25685 0.32 295.90 0.10
705 011 110.05 0.34 185.00 0.14 25895 0.10
7405 025 111.05 022 22005 0.93 290.00 0.78
7505 020 123.05 0.09 22105 0.13 291.00 0.10
92.10 021 146.00 0.09 22185 080 292.00 1.00
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JTUPAC Congener No. 53
2,2’ 5,6’-TETRACHLOROBIPHENYL
CAS No. 41464-41-9

e J

Rel. Absorbance
0e

04

Matrix-isolated infrared Spectrum

Cl
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'lll‘l'lllll

lT[lll

o | -
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FeTTTTTTT T T T T T T T T ! :
4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
cml __abs cml__abs cm1 _abs an1__abs em1__abs
73968 0.20 883.81 0.06 1099.43 0.68. 125044 0.07 1444.15 085
780.47 0.66 - 1018.03 051 1116.09 0.12 1280.42 0.06 147781 0.17
783.67 0.80 1064.45 0.11 113941 0.18 1380.13 0.11 148643 0.17
81655 0.51 108231 0.15 115569 0.05 1385.45 0.19 156591 0.36
826.00 0.14 1091.01 0.15 1196.19 0.31 1434.44 1.00
Mass Spectrum

04

Re!. Abundance
ola

61.05
62.05

74.05
75.05
$2.10
$8.00

0.10
0.12
027
021
0.16

- 110.08

oz ___abun
$9.00 0.13

109.05 0.11
036
022
0.10
0.09

0.13

111.05
123.05
146.00
149.00

'184.00

150.00

21995
22105
22195 0.60

29390 0.48
29590 0.10


https://1-186.43

TUPAC Coagener No. 54 ¢ o

2,2',6.6'-TETRACHLOROBIPHENYL

‘CAS No. 15968-05-5

e I o

Matrix-lsolated Infrared Spectrum
"'T"l"'l"‘lll:iiilalc|11ll|lill;

®

o

-]

o

Rel. Absorbance

04

0.2

’ITU'!

4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
ol __abs om-1__abs cm1 _gbs cm-1___abs cm-1 _ gbs
72637 0.21 79852 1.00 115465 0.08 1434.15 0.95 1593.23 0.07
73705 026 -- 1084.18 0.29 120059 0.23 156434 039 1598.65 0.06
77759 0.61 112448 021 141453 025 1580.72 0.20
Mass Spectrum___ ..
Eol ]
(-3
3; L . o
e .
< i o
—-——J—‘—LXM e — T X r - v
50 100 150 200 250 300 350 400 450 500
mvz Rato
mz _abun mz___abun miz___sabun
81.15 0.10 $8.00 0.18 146.00 0.10 22105 0.12 292.00 1.00
73.05 013 99.00 0.12 " 14910 0.13 22205 054 293.00 0.13
74.05 027 109.05 0.11 - 150.10 034 ~255.05 0.10 294.00 0.48
75.05 020 11005 0.35 184.10 0.13 25705 0.09 296.00 0.10
86.10 0.09 111.05 023 185.10 0.13 290.00 0.7%
$2.10 023 123.05 0.11 22005 086 291.00 0.10



TUPAC Congener No. 55
-2,3,3' 4-TETRACHLOROBIPHENYL
CAS No. 74338-24-2

Matrix-isolated ln!rared Spectmm

ll’llll ‘llll

04

Rel. Absorbance

N
(-4
s & 83 7 L 2 | N
4000 3500 3000 2500 2000 1500 1000
Wavenumber, em-1
cm1 __gbs sm1__abs cml _ abs cml__gbs cm-1__abs
662989 0.06 78228 0.17 105555 0.09 117829 032 157455 027
66630 0.10 789.52 041 1084.07 0.10 1355.25 049 159148 0.09
695621 0.29 82262 023 1098.16 0.06 1418.15 0.09
72850 0.18 88257 0.29 110829 0.22 144645 1.00
743.04 0.40. 887.17 0.05 1160.68 0.06 1484.69 0.05
L. I EEEE— —
o o
o
" - -
. .
<+ .
T - -
S AN
50 100 150 200 250 300 350 400 450 500
nvz Ratio '
mz___abun mz__ _sbun mz___abun
50.10 0.10 86.00 0.06 11105 0.19 184.10 0.14 291.00 0.10
5110 0.07 $2.10 0.18 123.05 0.06 185.10 0.11 262.00 1.00
61.15 0.07 $7.00 0.08 12705 0.08 22005 0.67 293.00 0.13
62.05 0.07 $8.00 0.12 128.05 0.08 221.05 0.10 294.00 049
73.05 0.08 $9.00 0.09 14600 0.07 22205 044 295.00 0.06
7405 0.19 108.05 0.08 148.10 0.10 22405 0.07 286.00 0.10
75.05 020 110.05 0.30 150.10 027 290.00 0.79

Illl‘




TUPAC Congener No. 56
2,3,3'4"-TETRACHLOROBIPHENYL
. CAS No. 41464-43-1

o..

Rel. Absorbance
08

o"

Matrix-Isolated infrared Spectrum
frrrrp

-

ll“lllll

T 3§ 11

IIIT

llIlT

3
-I_I"'T"I—r—r-l-l"—'ld% ™ ]
4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
el _abs eml__gbs enl__gbs sm-1__abs
65753 0.09 . 787.18 0.42 1064.56 0.18 137346 0.28 371821 0.10
66632 0.05 82529 0.18 1121.56 0.11 141849 0.28 375337 0.12
67447 0.09 856.10 0.16 113633 035 144931 1.00
71430 0.12 88734 0.12 1150.18 0.11 1480.48 0.27
72558 0.11 807.65 0.06 1160.03 0.13 155252 0.18
730.13 0.10 103624 043 117655 0.05 1563.39 0.06
75219 0.28 1045.13 023 1195.88 0.16 1590.65 0.27
"vas.s W —— —— . S —— ——— .
3 -
(-4
< L N
E Qo
v o M i — =

61.05
62.05

74.05
85.00

86.00 0.06
8200 0.17
82.70 0.08
$8.00 0.11
$3.00 0.11

109.05 0.09

110.05 025

296.00 0.10



TUPAC Congener No. 57 a ci ci
233" S-TETRACHLOROBIPHENYL
CAS No. 70424-67-8
Matrix-tsolated Infrared Spectrum a
LR L) ‘ L L l ¢« § ¥ 3 l L R L L | 9 I L ' s 8 5 3 I [ I |
©
° o
i. ,
° \ o
5 |
l
g ; T 3
II.
o s
[ -]
L)
J\__r\ vl AN ‘ ’. A‘]‘
4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
69656 0.70 880.88 0.13 112585 0.77 140153 0.44 1580.12 0.16
70737 058 1042.11 0.72 119223 0.13 141436 0.86 159732 0.18
72875 035 1083.77 020 1263.07 0.06 1436.10 029 160281 025
789526 0.77 109287 0.05 1291.62 0.05 148287 0.44
829.60 052 1104.66 0.41 130433 0.05 1555.30 1.00
865.64 . 0.64 1115.10 038 1385.23 0.72 157681 0.79
M;as's Spectrum - ——
Q - ) -
o
" -3 -
50 100 150 200 250 300 350 400 450 500
m'z Ratio
$0.00 0.07 $8.00 0.11 12785 0.08 22105 0.08 293.00 0.12
73.05 007 . 99.00 0.08 149.10 0.09 22205 041 294.00 0.458
7405 017 109.05 0.08 150.10 026 22405 0.06 296.00 0.10
7505 017 110.05 0.25 184.00 0.13 290.00 0.77
86.00 0.06 111.05 0.16 185.10 0.10 291.00 0.10
92.10 0.15 127.05 0.08 22005 0.64 29200 1.00




TUPAC Congener No. 58 Cl Ci Cl
' 233'5-TETRACHLOROBIPHENYL
CAS No. 41464-49-7
 Matrix-solated Infrared Spect ci
o | I
[ -]
® J :
° 1 -
g I -
231 | i
e z
0!‘
o y
[ -] i
s & 3 l | | | B ] i
4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
el __abs cm1__gbs cm1 _abs anl_sbs emi__abs
€5565 0.06 81096 0.53 111855 0.14 138756 0.81 158527 0.63
" 67085 0.39 838.35 0.06 113284 0.32 140287 047 159098 0.41
69233 0.48 86247 0.48 1159.80 0.17 1426.76 056
72263 0.15 1050.73 0.45 119720 0.10 146488 0.14
74723 037 107782 034 129037 0.06 1560.09 0.99
78522 1.00 109954 024 129573 0.06 157043 0.73
Mass Spectrum __ ppp—p———— _— —r————
o | ¥ .
S
" - -
z° '
--.-.—L.L.LA.LLJ-JL—J - . I -
50 100 150 200 250 300 350 400 450 500
nvz Ratio
mz__ston _ mZ__sbun mz___abun
50.00 0.09 86.00 0.06 123.05 0.07 22005 0.66. 293.00 0.13
6105 0.07 9210 0.17 127.05 007 221.05 0.10 294.00 0.49
6205 0.07 $8.00 0.11 12795 0.07 22205 0.42 295.00 0.06
73.05 0.09 99.00 0.11 14910 0.10 22405 0.07 296.00 0.11
7405 022 109.05 0.09 15010 0.24 290.00 0.80
7505 0.17 110.05 0.25 184.10 0.13 201.00 0.11
85.00 0.07 111.05 0.16 185.10 0.11 282.00 1.00
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TUPAC Congener No. 59 a «a cl
- 2,33, 6-TETRACHLORORIPHENYL
CAS No. 74472-33-6
Matrix-Isotated Infrared Spectrum cl
8 85 8 3 l s 8 5 3 ' & 8 V3 ‘ § 4 & 3 1 §F 1 8 3 l § 8 1 ¥ ' t & &
«®
(-]
g ..
g P ]
: -
27
N
[ -3
§ & 3 8 ' [ B 3R
4000 3500
emi__gbs cm3___abs cm1 gbs cm1__abs
69557 053 857.65 0.12 109818 0.41 141231 0.36 1575.10 0.49
70954 0.82 886.07 0.07 1123.65 0.08 142037 0.21 159148 0.21
74560 0.13 1048.17 0.73 117457 0.81 1434.09 1.00 1603.19 045
78659 0.96 105589 0.09 118555 0.40 1442.71 098
807.71 046 106486 0.05 1300.64 0.05 1484.21 0.27
812.64 0.78 108487 027 138452 0.65 155484 0.12
Mass Spectrum — N ]
Eol ' .
@
P -
g " - -
2 © i b
i 11;11,.1-&—4‘ - '
50 100 150 200 250 300 350 400 450 500
mv/z Ratio
50.00 0.09 85.00 0.06 11105 0.16 18400 0.12 291.00 0.10
§1.10 0.06 86.00 0.07 12305 0.06 185.10 0.10 292.00 1.00
81.05 0.07 8210 0.17 127.05 0.08 220.05 0.67 283.00 0.13
€2.05 0.07 $8.00 0.12 127.85 0.08 221.05 0.10 294.00 0.48
73.05 0.09 $9.00 0.09 146.00 0.06 22205 044 296.00 0.10
74.05 0.19 103.05 0.09 148.00 0.10 22395 007
75.05 0.18 11005 0.24 150.10 026 290.00 0.77



TUPAC Congener No. 60 ' a d
2344 -TETRACHLOROBIPHENYL o -
CAS No. 33025-41-1 ‘

. Matrix-Isofated infrared Spectrum

!lllrllll'

!lll17lT“l"lIllll

08

Rel. Absorbance
0e

3 r
3 :
L I L ' 8 8 3 ' L R L L ! ¢ 3 33 l
4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1

aml__gbs cm1 __abs cml___abs el _ abs cm1 _abs

662.62 0.05 816.06 0.35 1099.78 0.21 1495.80 0.11

72754 0.08 836.21 0.32 1175.73 0.21 1503.16 0.1t

77082 0.14 101662 0.28 1363.38 0.30 1591.40 0.10

77820 0.19 1093.11  0.41 144723 1.00 162635 0.05

Mass Spectom__ e - —— S R——.
o | -
[-]

ol‘

80.10
51.10
61.05

RS
74.05
75.05

0.08
0.06
0.07
0.07

0.17
0.17

Jv-

2003508&350400450500

Mﬂam

mz__gbun
86.10 0.06

82.10 0.15
$8.00 0.11
$9.00 0.08
109.05 0.08
110.05 0.25
11105 0.16

mz_sun  MZ_atan

12705
128.05
146.00
143.10
150.10
184.10
185.10

0.07

0.61
m.os
222.05
224.05
290.00
291.00
23200

mz__abun
283.00 0.13
284.00 050
295.00 0.06
296.00 0.11
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TUPAC Congener No. 61 c Ci
2,3,4,5-TETRACHLOROBIPHENYL o
CAS No. 33284-53-6
Matrix-lsolated Infrared Spectrum o
. | ] l | S
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° »
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Ilfl'lllﬂlllllllill‘lll‘ lllf
4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
emi__abs gm1 __ghs cmi  abs em1  abs
69896 0.36 882.63 0.11 1189.86 0.19 135039 0.77 152042 0.22
70836 0.55 103148 0.08 1267.87 0.16 136153 0.07
76649 048 106959 0.08 1282.80 0.19 141490 1.00
82452 037 112015 0.15 1309.64 0.07 144956 0.07
873.49 0.11 118057 0.21 1336.41 0.05 1499.77 0.11
Mass UM e rrar———— — S
o. I R 2  § .
(-]
:t .
g w ‘L i
| A" - aana 15 14
50 100 150 200 250 300 350 400 450 500
m'z Ratio
mz___shun mz __abun mz__abun ovz__abun
§0.00 0.07 98.00 0.09 149.00 0.08 - 22105 0.09 29200 1.00
§1.10 0.10 109.05 0.07 150.10 024 22205 039 293.00 0.13
74.05 0.09 110.05 0.25  184.00 0.12 223.05 0.05 294.00 0.48
75.05 0.11 111.05 0.14 185.10 0.09 224.05 0.06 295.00 0.06
$2.10 0.1 127.05 0.06 ° 186.00 0.05 290.00 0.80 296.00 0.10
$7.00 0.05 12795 0.08 220.05 0.62 291.00 0.11




TUPAC Congener No. 62

2,34,6 TETRACHLOROBIPHENYL

CAS No. 54230-23-7

os

04

Rel. Absorbance
08

]
o
T 8 3 1 i ;
4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
anl__nbs em1__abs cmi__abs el __abs cm-1__abs
69791 0.49 866.27 0.13 113642 0.16 134549 0.68 156852 023
71336 032 871.01 0.17 117895 0.21 142284 1.00
77035 0.25 1026.78 0.06 1259.40 0.08 144799 0.08
81886 0.39 1053.18 0.08 1332.34 0.11 1531.82 0.10
g o ' -
e B .
. © )
2} -
Q‘ ‘ -. 'l A',‘ 4 20
50 100 150 200 250 300 350 400 450 500
m/2 Ratio
mz __abun mz ___abun mz__ sbun mz___abun Cmz___abun
£0.10 008 9700 0.07 127.05 0.10 185.10 0.10 291.00 0.10
51.10 0.11 98.00 0.12 128.05 0.10 22005 0.7 292.00 1.00
61.05 0.06 99.00 0.06 146.00 0.08 22105 0.10 293.00 0.13
74.05 0.13 109.05 0.09 149.10 0.10 22205 045 294.00 0.46
75.05 0.15 110.05 0.27 150.10 028 224.05 0.07 296.00 0.10
8210 0.15 111.05 0.15 184.10 0.15 290.00 0.78

. Matrix-isolated Infrared Spectrum
T T

lillll

I]llll
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TUPAC Congener No. 63

2,34’ S-TETRACHLOROBIPHENYL

CAS No. 74472-35-8

~ Matrix-Isolated Infrared ;E'gmm
LI B ]

08

Rel. Absobance
0s

04

"Gl

c

Cl

Wan Wat

l]llr?lllll

ll]lll1l
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(-]
F § 4 3 ' s 1 l ‘ 8 ¥} l | B L l
4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
on1__abs el abs cml _ _abs el abs -
702.16 0.06 84122 0.20 110096 0.23 138184 0.54 157228 0.19
71528 0.05 866.21 0.19 1121.03 0.68 1404.19 0.29 1580985 0.08
73082 0.05 101752 0.35 114030 0.09 141659 055
81223 0.42 104021 055 119177 0.11 1426.92 020
81998 036 1087.74 049 1242.15 0.06 1495.18 1.00
830.16 0.58 109449 032 1287.19 0.11 1553.92 0.41
Mass Spectium s ey e————— tmp——————r
§ o‘ - -
[ -]
E., [ ]
. O
2 } -
I-—O—U-L‘—L‘w p— L Y — v —pep——y —
50 100 150 200 250 300 350 400 450 500
nvz Ratio
oz ___abun mz___abun mz __abun mz__abun
. 50.10 0.08 82.10 0.18 12795 0.08 21.05 0.09 294.00 0.48
61.05 0.08 88.00 0.11 146.00 0.06 22205 0.41 296.00 0.10
62.05 0.06 99.00 0.08 149.10 0.10 224.05 0.06
73.05 0.08 109.05 0.08 150.10 025 280.00 0.77
74.05 017 110.05 0.25 184.10 0.13 291.00 0.11
75.05 0.17 11105 0.16 185.10 0.10 20200 1.00
86.00 0.06 127.05 0.08 22005 064 293.00 0.13
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TUPAC Congener No. 64 cl Ci
234’6 TETRACHLOROBIPHENYL a
CAS No. 52663-58-8
*. Matrix-lsofated Infrared Spectrum cl
lTIi'lllvllllllliilllllllll lll‘
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4000 3500 3000 2500 2000 1500 1000
Wavemzmer. cme1
om1  gbs em1 _abs cm1  abs om1__abs cm-1__abs
69933 0.12 832.33 058 1139.14 0.05 1437.10 1.00
72391 0.09 1017.33 030 118531 0.12 1451.30 0.11
74810 0.05 1040.67 0.42 118137 0.62 1497.97 0.71
787.70 0.72 1094.69 0.69 1382.48 0.41 155381 0.06
81290 0.35 1123.02 0.31 1402.08 0.11 1591.70 0.07
o | J
[ -]
§ " - -
27 . ]
'————‘-‘wL‘uL‘J—“-—J ._VL Y y v -
50 100 150 200 250 300 350 400 450 500
m/z Ratio
_ mz _sbun mz___abun
50.10 0.09 $2.10 0.17 42795 0.08 22105 0.10 294.00 0.50
61.05 0.07 98.00 0.12 14600 0.07 22205 0.44 29500 0.06
62.05 0.07 $9.00 0.10 149.10 0.10 22405 0.07 296.00 0.10
73.05 0.08 109.05 0.08 150.10 0.26 290.00 0.79
7405 0.19 110.05 0.24 184.10 0.14 291.00 0.11
7505 0.18 111.05 0.16 185.10 0.11 292.00 1.00
86.00 0.06 127.05 0.08 22005 0.66 293.00 0.13
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IUPAC Congener No. 65

- 2,35,6- TETRACHLOROBIPHENYL

CAS No. 33284-54-7

Rel. Absorbance
04 0e 08

0.2

04

Rel. Abundance
08

4000

Matrix-isolated infrared Spectrum

o] Ci

an-l__abs

68093 043

20034 1.00
82320 0.08
86854 0.09

Tlil‘llfl'

3500

lll1jlfll‘lv‘l

3000 2500 2000
Wavenumber, cm-1
em1__gbs smi __zbs
106276 0.57 1380.19 0.40
116523 028 1392.02 0.73
. 125105 0.30 1407.24 0.23
134209 0.07 144980 0.06

1500

em:1__abs
149991 0.14
155099 0.15
1599.17 0.06
3726.62 0.06

lTll'l‘ll

-—-—-u-&-\J-J-&J -
50 100 1

I

-

S

P g——

.

50

$8.00 0.10
$9.00 0.05
109.05 0.07
11005 0.3
111.05 0.13
12685 0.09
12785 0.09

mz__sbun
148.00 0.05

149.00 0.09
150.00 025
184.00 0.15
185.00 0.09
186.00 0.05
219985 0.70

200 250 300 350 400 450 $00
2z Ratio

mz__abun
29290 0.13

293.80 0.50
294.90 0.08
29590 0.10



TUPAC Congener No. 66
2,3'4,4’-TETRACHLOROBIPHENYL
CAS No. 32598-10-0

. Matrix-sofated Infrared Spectrum

04

Ret. Absotbance
0s

o !
[ -
4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
.
678.65 0.07 . 87263 0.07 1134.80 0.19 1463.43 1.00
77773 021 1026.05 0.11 114634 0.07 149092 0.05
81789 026 1036.05 0.24 1365.16 0.12 1560.76 0.05
83157 0.09 107945 0.13 137159 0.09 1567.25 0.08
84454 0.15 110787 024 1439.73 0.06 1589.86 0.13
Mass Spectum _______ . r—v——y———— R —
o‘ - -
[ -7
.l ]
z° | .
1 g ’ Al‘ i 21 J l . . v —
50 100 150 200 250 300 350 400 450 500
mvz Ratio
. mz__abun mz__abun
50.10 0.08 92.10 0.17 12705 007 22005 0.60 293.00 0.13
€1.05 0.06 $270 0.06 128.05 007 221.05 0.09 294.00 0.49
€205 0.07 $8.00 0.10 14600 0.06 - 222,05 0.40 296.00 0.10
73.05 0.08 93.00 0.10 149.10 0.09 224.05 0.06
7405 020 109.05 0.08 150.10 0.21 290.00 0.80
7505 0.15 110.05 0.26 184.10 0.13 291.00 0.10
85.00 0.06 111.05 0.16 185.10 0.10 232.00 1.00

-

lllTI




IUPAC Congener No. 67
2,3’4,5-TETRACHLOROBIPHENYL

CAS No. 73575-53-8

08
4

0.2

Rel. Absorbance
08

0.4

ci

Matrix-Isolated infrared Sgarum
§ ¥ ¥ 8 l | B R R l ¥

I"lllll!jr]llll.'l

lllll

4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
gm1__gbs eml__abs emi___gbs gm-1__abs em-1__abs
66738 0.16 870.00 0.05 110565 020 141588 0.11 154126 0.05
69724 037 886.45 0.47 1146.77 0.28 1453.60 0.88 157432 0.27
71395 0.09 1049.89 033 1246.47 0.06 1459.09 1.00 159126 0.08
763.08 0.17 108224 0.19 1338.01 0.16 1487.30 0.08
78956 0.33 1093.82 0.31 1348.29 0.27 1504.28 0.05
Mass Spectum v S —
ol ]
(-]
g*. 5 .
il
: AMULJ Al J lv  Eg y g —yp— "y
50 100 150 200 250 300 350 400 450 500
mvz Ratio
mz __abun , mz___abun
50.00 0.11 86.00 0.08 11005 032 184.00 0.16 292.00 1.00
51.10 0.08 82.10 0.19 111.05 021 185.00 0.12 293.00 0.13
61.05 0.09 9270 0.07 127.05 0.8 220.05 0.68 294.00 0.47
62.05 0.09 97.00 0.07 12795 0.8 221.05 0.10 296.00 0.10
73.05 0.09 98.00 0.14 146.00 0.08 22205 0.44
7405 023 $9.00 0.11 149.00 0.11 290.00 0.75
75.05 022 109.05 0.10 150.10 029 291.00 0.10




TUPAC Congener No. 68 Ci Cl
2,3’ 4.5-TETRACHLOROBIPHENYL o
CAS No. 73575-52-7
. Matrix-isolated infrared Spectrum
Tllll‘lTl'lllllllll'llli‘llirllll
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3+ 8 b 8 ' 5§ & 1 ]
4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
el gbe cm-3__sbs cml  abs cml _ gbs cm1__abs
68886 0.17 84753 1.00 1098.50 0.24 137630 0.27 1554.10 0.21
76091 0.12 883.93 0.28 111042 052 1392.70 0.14 1568.20 0.77
805.67 0.87 . 87242 0.18 1123.15 0.12 1418.06 046 159697 0.76
824.26 0.18 1041.12 0.4 1288.41 0.18 1431.06 0.60
83450 0.05 1088983 0.09 136691 0.17 1482.81 0.81
Mass Spectum S —
« b -
[ -]
;! L o
s | -
- — N — .
50 100 150 200 250 300 350 400 450 500
m/z Ratio
mz___abun miz___gbun mz___sbun
§0.10 0.09 $2.10 0.17 127.05 007 22005 0.65 293.00 0.13
61.05 0.07 8800 0.1 12795 0.07 22105 0.10 284.00 0.48
82.05 0.07 $9.00 0.11 146.00 0.08 22205 0.41 295.00 0.06
73.05 0.08 109.05 0.09 149.10 0.09 22405 0.07 296.00 0.11
7405 02t $10.05 0.26 150.10 024 290.00 0.80
75.05 0.8 111.05 0.17 184.10 0.13 291.00 0.10
0.06 123.05 0.06 185.10 0.11 292.00 1.00



https://1-182.61

TUPAC Congener No. 69 c o
2,3'4,6- TETRACHLOROBIPHENYL .
CAS No. 60233-24-1
Matrix-Isolated tnfrared Spectrum c
Ifll‘llil‘jll'll'l'l'll(?llllllll‘]lj

04

Rel. Absorbance
0.6

o~
[ -]
4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
an-1__gbds ceml__abs eml__gbs el _abs cm-1___gbs
66541 0.18 817.49 0.27 -1097.66 0.07 1390.13 0.11 1603.02 0.45
69695 0.42 84532 1.00 110748 0.11 1417.68 0.17 3719.06 0.06
73133 0.18 860.68 0.35 1146.18 0.16 1433.33 0.59
76786 0.18 102341 0.09 118549 020 1446.76 0.81
787.74 0.60 108235 0.14 124455 0.09 1546.29 0.61
80347 0.18 108955 0.20 1372.14 0.61 1580.67 0.74
Mass Spectrum . S— I—
o | ; ' ' ' I
(-]
P -
LS} : -
K]
& s I ’ I J o
i il i 4 b L4 1 I
50 100 150 200 250 300 350 400 450 500
nvz Ratio
" M -
50.10 0.08 92.10 0.16 12705 0.08 220.05 0.66 293.00 0.13
8105 0.07 $2.70 0.06 12805 0.08 22105 0.10 294.00 0.49
8205 0.07 $8.00 0.12 146.00 0.06 22205 043 296.00 0.10
73.05 0.08 93.00 0.10 14900 0.10 22385 0.07
7405 0.18 109.05 0.09 150.10 025 290.00 0.77
75.05 0.17 110.05 024 18400 0.12 29100 0.10
86.00 0.06 111.05 0.15 185.10 0.10 292.00 1.00



TUPAC Congener No. 70 cl G
234 S-TETRACHLOROBIPHENYL a
CAS No. 32598-11-1
. Matrix-Isolated Infrared Spectrum c
‘l(lllllilllllll‘j]j1Tllll‘llll]l‘
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4000 3500 3000 2500 2000 1500 1000
- Wavenumber, cm-1
679.18 0.05 86355 0.17 1139.80 0.34 1485.45 0.18
709.04 0.05 882.63 0.10 136580 0.12 1552.24 0.12
759.18 0.07 103381 0.51 1373.56 0.14 1590.42 0.09
81783 0.21 109258 0.05 148040 1.00 1599.11 0.10
82420 0.22 1105.15 029 1475.01 0.09 3718.68 0.06
Mass Spectum e SE— ey ———p————————
§ o‘ - -
[ -2
g '. - -
§ [
g . .'l‘ l Ly J L . - - v
50 100 150 200 250 300 350 400 450 500
mvz Ratio
50.00 0.05 85.00 0.08 146.00 0.06 22095 0.08 293.00 0.13
73.05 0.06 108.05 0.07 14900 0.07 - 22195 0.35 29390 049
74.05 0.15 110.05 0.21 150.00 0.19 22395 0.06 20490 0.06
75.05 0.12 111.05 0.13 184.00 0.12 290.00 0.81 29590 0.10
$2.10 0.13 127.05 0.05 185.00 0.09 291.00 0.11
$8.00 0.08 12795 0.05 219955 055 282.00 1.00



TUPAC Congener No. 71

2,34’ 6-TETRACHLOROBIPHENYL

CAS No. 41464-46-4

Matrix-solated intrared Spectrum

o
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£ |
g [ -1
33
[ ]
N
[ -2
L L ¥ )
4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
gm1__gbs el __abs eml __abs an1 __abs ceml__abs
66885 0.06 824.32 0.11 111237 0.11 1378.89 0.28 1563.61 027
67389 025 832.40 0.11 113620 0.54 143496 0.87
70140 0.09 886.44 0.05 1154.03 0.10 - 1439.49 0.80
739587 0.19 1027.18 0.11 1194.76 0.23 148264 0.36
781.08 0.54 1038.0% 047 1246.98 0.09 1498.12 0.05
789.73 1.00 108186 0.06 1280.10 0.08 1554.14 0.08
§q TP———— v v Y T— v ---.
[ -]
g Q- -y
é [ -]
- L -
50 150 200 250 300 350 400 450 500
m/z Ralo
mz__gbun mz__abun mz sbun mz _abun
£0.00 0.08 88.00 0.06 123.05 0.07 20.05 0.66 293.00 0.13
. 81.05 0.07 82.00 0.17 127.05 007 221.05 0.10 294.00 047
62.05 0.07 88.00 0.11 12805 0.07 22195 0.41 29590 0.10
73.05 0.09 83.00 0.11 143.00 0.10 22395 0.07
7405 0.20 103.05 0.09 150.00 023 290.00 0.79
75.05 0.15 110.05 0.24 184.00 0.13 291.00 0.11
85.00 0.06 111.05 0.15 18500 0.10 29200 1.00

Cl

G~




TUPAC Congener No. 72 cl c
2,3'.5,5-TETRACHLOROBIPHENYL
CAS No. 41464-42-0

. Matrix-tsofated Infrared Spectrum a

Ret. Absorbance
08

0.2
o

4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1 .

cml__abs £l __abs -1 - Sm-i__abs
65743 0.14 863.59 0.60 1124.72 0.17 143031 0.17 158791 0.78

690.10 0.42 8723.86 0.09 1138.84¢ 0.29 1438.79 035 1598.22 032
721.73 0.05 878.34 0.11 . 1246.87 0.08 147226 0.43 3722.00 0.12
73341 0.19 104346 070 = 125541 0.08 1476.30 0.9

80853 0.85 107381 0.05 1376.78 0.42 1558.26 1.00

818.10 0.49 109548 0.18 1393.37 0.1 156988 0.69

83795 0.06 110395 0.74 1417.09 085 157855 0.26

Mass Spactrum

P— v P T —p————— " P ——

08
I

[

.-——u-LJJ,J-A—-L‘. ]

50 100 150 200 250 300 350 400 450 500

04

Rel. Abundance

m/z Ratio
oz __sbun mz __sbun mz ___abun mz___sbun ovz___abun
50.00 007 86.00 0.05 123.05 0.06 184.00 0.12 251.00 0.10
61.05 0.06 $2.10 0.16 127.05 0.07 185.00 0.10 262.00 1.00
6205 0.06 98.00 0.09 12795 0.07 220.05 0.60 293.00 0.13
73.05 0.07 99.00 0.09 146.00 0.06 221.05 0.09 294.00 047
' 74.05 0.19 10805 0.08 = 147.00 0.05 22205 0.38 " 295.00 0.08
75.05 0.15 110.05 0.24 149.00 0.08 22395 0.06 29590 0.10

85.00 0.05 111.05 0.15 150.00 021 290.00 0.80


https://1-t38.79

TUPAC Congener No. 73 Cl cl
s T )\
CAS No. 74338-23-1 \
Matrix-isolated Infrared Spectnsm o ci
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| RN D DL ! « 1 1 . ' | B R ‘
4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
cm1__abs emi_gbs  oml__abs em1 _ ghs
65156 0.06 811.13 052 103914 0.16 127335 0.15 156847 0.82
67028 0.06 825.75 0.21 111625 0.08 1389.83 0.24
68885 0.17 831.10 0.05 1128.64 0.06 1413.68 0.84
73388 0.38 863.38 0.30 115536 0.05 1438.78 0.37
78096 0.35 1043.45 0.06 119724 0.22 1463.07 0.08
789.73 1.00 1086.75 0.20 128558 0.06 156258 0.45
L ES RS oy — S—
Q p -
[~
'c b -
g [ -]
t g v Y - N—
50 100 150 200 250 300 350 400 450 500
m'z Ratio
mz _shun mz _abun mz___abun mz__abun
50.10 0.08 88.00 0.12 127.05 0.08 22005 0.77 292.00 1.00
€1.15 0.07 '99.00 0.11 12795 0.08 221.05 0.1 293.00 0.13
73.05 0.09 109.05 0.10 149.10 0.11 222.05 0.49 294.00 0.47
7405 023 110.05 0.27 150.10 027 224.05 0.08 296.00 0.10
75.05 0.18 111.05 0.18 184.10 0.14 290.00 0.78
123.05 0.08 185.10 0.11 291.00 0.10

$2.10 0.19



. TUPAC Congener No. 74 c
o ey T o )4 _)—°
CAS No. 32690-93-0 |
. Matrix-isolated Infrared Spectrum c
l1ﬁ7'llCIITlsllllilililI[lllllcf(
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4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
o1 ambs cm1 _sbs cmi__gbs om1 _gbs onl_gbs
66292 0.11 830.81 0.28 1088.83 0.39 1458.94 1.00
68550 0.10 894.10 0.10 1099.09 0.54 1492.68 0.08
72830 0.08 1016.87 027 1145.74 0.16 149754 0.11
74110 0.25 104033 0.20 134583 0.17 1580.70 0.08
Mass Spectum e —
§ q b ’ -
[~}
2; s ;
< .
[ - B -
t 3 l 4‘3' i T J l — v
50 100 150 200 250 300 350 400 450 500
nm/z Ratio
mz _abun mz __sbun mz___abun mz___sbun
§0.00 0.09 86.00 0.06 12705 0.07 22005 0.60 293.00 0.13
$1.10 0.08 $2.10 0.15 128.05 0.07 22105 0.08 294.00 0.49
61.05 0.07 $6.00 0.11 14600 0.07 22205 038 295.00 0.06
62.05 0.07 $3.00 0.09 149.10 0.09 22405 0.06 296.00 0.11
73.05 0.07 108.05 0.08 150.10 024 290.00 0.80
7405 0.18 110.05 0.26 184.10 0.13 291.00 0.11
75.05 0.17 111.05 0.16 185.10 0.11 2952.00 1.00



https://11.CS.74

TUPAC Congener No. 75 o
2,4.4' 6-TETRACHLOROBIPHENYL c o
CAS No. 32598-12-2 '
Matrix-isolated tnfrared Spectrum “
lllfllljl'l‘lll‘llll]llll]ll 'll‘f
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4000 3500 8000 2500 2000 1500 1000
Wavenumber, cm-1
cm-1__abs eml _ abs cm1  abs eml__ abs eml _ abs -
74048 0.46 100484 0.29 1246.21 0.05 144745 053 159783 0.06
801.70 047 102326 023 137197 0.49 149796 0.18
815.72 031 108080 0.13 1389.81 0.07 154438 0.48
835.18 043 109823 1.00 139625 0.06 156486 0.09
85093 0.29 118584 0.16 143045 0.47 1583.17 0.57
o Mass Spectum e I —
§ o | ' o
o
P -
g " - -
g [~4
bl Mf ‘v ” by . y a ; —p—

50

$0.00 0.07
€1.05 0.06
62.05 0.06
73.05 0.07
74.05 0.16
75.05 0.15
86.00 0.05

100

mz__abun
82.10 0.15

$8.00 0.10
$3.00 0.08

109.05 0.08 -

11005 0.22
111.05 0.14
123.05 0.05

mz__asbun
127.05 0.08

12795 0.08
146.00 0.06
148.00 0.09
150.10 022
184.10 0.1%
185.10 0.10

mz __abun
220.05 0.61

22105 0.09
2205 039
22305 0.05
22395 0.06
290.00 0.80
29100 0.10

150 200 250 300 330 400 450 500
vz Ratio :

mz__ abun
292.00 1.00
293.00 0.13
294.00 0.48
295.00 0.06
296.00 0.10

-
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IUPAC Congeper No. 76
2'3,45-TETRACHLOROBIPHENYL
CAS No. 70362480

Matrix-lsolated Infrared Spectrum

04

Rel. Absorbance

lllll

o |
1T §F & 1 | 8 33
4000 3500 3000 2500 2000 1500 1000
‘ Waverumber, em-1
cm1  gbs cmi __gbs emy___gbs eml _ abs em-1___abs
65926 0.07  812.85 051 1163.40 0.42 137797 0.65 154482 0.66
67462 0.07 864.18 0.06 1199.67 0.14 140657 0.05 157342 0.09
704.16 0.08 881.79 0.16 1247.11 0.12 143021 055 1590.65 030
71324 027 104720 0.36 125758 0.10 . 1440.04 0.28
75780 1.00 ‘1094.38 0.12 1288.30 0.11 1485.48 0.12
Mass Spectium e N —
£o ]
(-]
g ; - -
E .
‘ -
dud l .Jl ]_ ri ‘l 4 . r ey gp—p—y
50 100 150 200 250 300 350 400 450 500
nvz Ratio
. mz__sbun miz __abun miz___abun
50.00 0.07 $210 0.14 127.05 0.07 221.05 0.09 294.00 0.48
51.00 0.06 $8.00 0.10 12795 0.07 222.05 0.41 295.00 0.06
61.05 0.06 $9.00 0.07 149.00 0.10 224.05 0.07 296.00 0.1
62.05 0.06 109.05 0.08 150.10 023 290.00 0.80
7305 006 110.05 0.28 184.10 0.13 291.00 0.10
7405 0.15 111.05 0.17 185.10 0.11 29200 1.00
75.05 0.16 123.05 0.06 22005 0.67 293.00 0.13



TUPAC Congener No. 77 c c

3,3',4,4"-TETRACHLOROBIPHENYL a_@_@_ o

CAS No. 32598-13-3
T

Matrx.isolated Infrared Spectrum

Illll.llll‘l]lT]“ll‘lll r‘]TTl'lll
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Rel. Absotbance
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4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
en-1__abs cem1__gbs et __gbs cn-1___abs
67589 0.18 86097 0.16 105258 0.11 1362.97 0.22 1897.32 0.06
75630 0.18 869.23 0.05 1057.07 0.1 1464.28 1.00
816.78 0.36 - 879.40 0.10 1137.11 0.74 1550.09 0.18
832.02 0.05 103356 029 129953 0.05 158238 0.05
Mass Spectum ___ S— — —
o 1 o
[~
-
[ -]

200 250 300 350 400 450 500

S . . y
g .-ﬁl-‘,JJ.LL—AL--J, N — . i
50 100 150

nvz Ratio

mz __abun mz___sbun mz___abun mz__abun mz__abun
§0.00 0.09 85.00 0.07 11105 0.17 184.00 0.13 291.00 0.10
61.05 0.06 $2.00 0.17 - 12705 0.06 185.00 0.10 292.00 1.00
62.05 0.06 $8.00 0.10 12795 0.06 . 22005 055 293.00 0.12
73.05 0.08 $9.00 0.12 146.00 0.08 221.05 0.08 294.00 0.47
74.05 021 109.05 0.10 149.00 0.08 22195 036 29590 0.10
7505 0.16 110.05 0.26 150.00 020 280.00 0.76


https://1-164.28

TUPAC Congener No. 78
3,3’ 4.S-TETRACHLOROBIPHENYL
CAS No. 70362-49-1

Rel. Absorbance
06

ol‘

© Matrix-isolated infrared Spectrum
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4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
ol __gbs cem1 __abs em-1__2bs
643.70 0.05 811.72 0.73 1106.93 0.36 141348 0.07 1587.70 055
65658 0.09 - 869.97 0.40 1163.71 0.54 1424.04 053
66744 0.05 . 876.88 0.15 1183.96 0.06 1436.94 0.95
69427 0.18 104088 0.15 1204.62 0.15 1486.43 0.10
73145 048 1075.19 0.11 124984 0.08 154680 1.00
78664 0.69 108558 0.18 1369.94 0.72 157741 0.22
Mass Spectrum__ s — oo
@ b -
-3
- ]
. ©
(oY ‘ 'l 1 '.lv 'A! v - - .
50 100 150 200 250 300 350 400 450 500
m'z Ratio
mz__abun mz___abun
51.00 0.05 $7.00 0.04 12705 0.07 184.10 0.12 291.00 0.09
61.05 0.05 $8.00 0.09 128.05 0.07 185.10 0.09 292.00 1.00
6205 0.04 $9.00 0.06 145.00 0.04 22005 0.58 293.00 0.12
73.05 0.05 109.05 0.07 146.00 0.05 221.05 0.08 294.00 0.47
74.05 0.15 110.05 0.27 147.00 0.04 22205 036 295.00 0.05
75.05 0.16 111.05 0.17 143.10 0.08 22405 0.05 296.00 0.09
82.10 0.15 123.05 0.04 150.10 022 290.00 0.77



IUPAC Congener No. 79 : cl Ci
3,3' 4,5’ -TETRACHLOROBIPHENYL
CAS No. 41464-48-6

Matrix-isolated Infrared Spectrum
]l?‘llllrl'll7l‘lﬁll'lllllllll'l ¥

Rel. Absorbance
08
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4000 3500 3000 2500 2000 1500 1000
Wavenumber, em-1
gm1___abs cm-1___abs cm1__shs cn-1 __abs [~ 2
658.72 0.09 823.7% 0.28 - 107411  0.21 129490 0.09 187554 0.45
66835 0.23 832.24 0.09 1097.34 0.10 1368.24 055
67553 0.14 836.00 0.09 1105.02 0.11 1434.07 0.61
68820 0.21 86162 040 112332 028 1481.11 0.68
72856 0.36 871.66 0.24 1138.15 0.56 155292 0.69
80637 1.00 1034.03 043 129053 0.08 1566.66 0.32
Mass Spectum ey . -
fol ]
g o
s
: p
“—MM A Y v pppp——— oy

50 100 150 200 250 300 350 400 450 500

vz Ratio

mz.__atun mz__sbun  mz__shun mz___zbun mz___abun
50.00 0.08 $2.10 0.15 12785 007 = 22005 055 293.00 0.13
61.05 0.05 $8.00 0.09 14600 0.06 221.05 0.08 294.00 0.48
62.05 0.06 .99.00 0.10 14500 008 22205 0.35 295.00 0.06
73.05 0.07 109.05 0.09 150.10 0.19 22395 0.06 296.00 0.10
74.05 0.18 11005 0.24 184.00 0.12 200.00 0.80 :

75.05 0.15 11105 0.15 18500 0.10 291.00 0.10

85.00 0.06 127.05 0.07 186.00 0.05 292.00 1.00



TUPAC Congener No. 80 c c

3,355 TETRACHLOROBIPHENYL Q O
CAS No. 33284-52-5
Matrix-lsolated Infrared Spectrum ¢ G
s 5 8 1 l | 3 R B | l 4§ 8 ¥V 1 l 8 ¥ 3 ] ] s 8§ % 1 5 8 8§ 1 ] L DO D )
© |
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04

,Rel. Absorbance
08

o L
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4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
cm1__abs cem1___sbs cm1  zbs cm-1__ gbs cm1__ abs
67241 0.19 824.23 0.06 1086.84 0.08 1129.88 0.47 141946 0.14
€79.49 0.10 85828 0.28 1098.21 0.06 . 1378.61 0.31 1559.64 1.00
80581 0.67 103181 0.08 1106.36 0.12 141196 0.28
Mass SpeCtum e errr—r————— = —————————r
il R -
[
3t -
s
T® g -
1 3 l Al"l 29 J l .

50 100 150 200 250 300 350 400 450 500

m/z Ratlo
mz __abun mz__gbun mZz___gbun miz___atun mz __abun
50.10 008 8600 0.05 12305 0.05 185.10 0.10 292.00 1.00
61.05 0.06 $2.10 0.18 12705 007 22005 057 293.00 0.13
62.05 0.06 98.00 0.10 12785 0.07 22105 0.08 294.00 0.47
73.05 0.07 $9.00 0.10 14600 0.06 22205 0.36 295.00 0.05
74.05 021 109.05 0.09 149.10 0.09 224.05 0.05 296.00 0.10
75.05 0.16 11005 027 . 150.10 0.21 290.00 0.77

85.00 0.06 11105 0.17 184.10 0.13 291.00 0.10
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Rel.

Rel. Absorbance
0.0

04

TUPAC Congener No. 81
3,44’ S-TETRACHLOROBIPHENYL
CAS No. 70362-50-4

Matrix-Isolated Infrared Spectrum

c
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4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
em1__abs cml__abs em1___abs cml __abs cm1 __gbs
71924 0.21 88086 0.09 1202.67 0.11 143332 1.00 1591.61 0.18
808.70 0.42 1016.08 0.38 125149 0.06 149631 043 159949 020
813.86 0.38 - 1038.14 0.08 1289.65 0.12 1503.08 0.34
83051 036 109880 0.74 137326 0.40 1543.80 0.67
844.28 0.11 116383 020 141342 0.10 1578.61 0.06
Mass Spectom___, S E——, S—
st -
. I d
pd .
- 2 a8 l ‘ll' j <3 i _1 ' -
50 100 150 200 250 300 350 400 450 500
mvz Ratio :
mz___abun mz__sbun
80.10 0.07 . 8210 0.14 12705 0.07 - 185.10 0.10 292.00 1.00
51,10 0.06 $3.00 0.05 128.05 007 22005 057 293.00 0.13
61.05 0.05 88.00 0.08 145.00 0.05 221.05 0.08 204.00 048
62.05 0.06 99.00 0.06 148.00 0.06 22205 0.36 295.00 0.06
73.05 0.06 109.05 0.07 149.10 0.08 224.05 0.05 296.00 0.10
74.05 0.15 110.05 0.24 150.10 022 290.00 0.78
75.05 0.16 11105 0.15 184.10 0.13 291.00 0.10
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TUPAC Congener No. 82
22’33’ 4-PENTACHLOROBIPHENYL
CAS No. 52663-62-4

- Matrix-lsolated infrared Spectrum
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4000 38500 3000 2500 2000 1500 1000
Wavenumber, cm-1
em1__gbs cem-1__abs cm-1 _abs ol _abs em-1__abs -
67283 0.08 78494 0.18 1065.37 0.07 1199.70 0.12 156395 0.11
713.69 0.08 791.03 0.54 109652 0.07 1363.27 0.46 159136 030
72849 023 82154 027 112749 0.07 1415.76 0.58
73503 0.09 870.13 0.32 1159.17 0.17 1438.22 1.00
75393 0.44 104748 0.18 1179.18 0.38 1470.13 0.06
MassSpechmy_ ______ . ——————r————e—m— —
Bo [ i ]
©
g " o - : -
=
e | | l T I l II | ﬁ Y

61.05 0.14
7R.05 0.17
74.05 029
75.05 0.12
85.00 0.12

98.00 0.17

11005 025
12685 040
12795 035
12895 0.11
145.00 0.12




TUPAC Congener No. 83

2,233’ 5-PENTACHLOROBIPHENYL

CAS No. 60145-20-2

Cl

Matrix-isolated infrared g‘gglawm ¢
’ | SR I——I | SR |
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L I L ' § 1§ ¢ 3
4000 3500 3000 2500 2000 1500 1000
wmwm. cm-1
cml __abs eml__abs em1 __sbs em1 __abs
67725 0.13 - 867.80 035 115830 0.14 1404.35 0.33 155834 053
72249 029 104085 053 1188.21 0.07 - 141332 1.00 1565.61 029
72689 0.25 - 105889 0.17 1197.16 0.05 141855 0.50 157623 031
74951 036 1094.64 020 1203.10 0.05 1429.03 029 159091 023
78760 058 112358 050 1253.44 0.07 144463 0.06
83428 0.28 1139.03 0.09 1386.01 053 146443 0.15
L 1 .
§q I T 4 1] ]
©
3; ! | .
g I .
epmel ey —
80 100 150 200 250 300 350 400 450 500
m/z Ratio
mz__sbun mZz___abun
61.05 0.12 99.00 0.1 14500 0.12 25485 0.13 323.95 0.60
73.05 0.15 109.05 0.36 149.00 0.11 25595 0.89 326.00 1.00
74.05 027 110.05 0.24 184.00 0.44 25695 0.11 326.90 0.13
75.05 0.11 122.05 0.11 188.00 0.14 25785 0.28 327.90 0.63
85.00 0.11 126.85 039 21795 013 28880 0.46 329.90 0.19
82.00 0.16 12785 035 21895 0.13 23080 0.57
98.00 0.18 128.95 0.11 25395 091 29280 0.29



TUPAC Congener No. 84
2.2’ 33" ,6-PENTACHLOROBIPHENYL
CAS No. 52663-60-2

" Matrix-lsolated Infrared Spectrum
* rvitrjrryrrgrrorey
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Aal. Absorbance
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4000 3500
Wavenumber, cm-1
em1 abs cm1__agbs cm1 _ abs oan-1__gbs cm1___abs
663.71 0.05 75154 0.29 1050.02 0.05 119686 0.11 155756 0.06
66937 0.14 78530 0.60 106288 0.32 1385.73 0.51 1566983 0.10
679683 0.25 812.36 0.62 1113.81 0.08 1414.84 0.39 1598154 0.17
72521 033 861.87 0.06 1158.14 0.14 1434.23 1.00
74134 0.14 104459 0.68 117849 0.84 1469.46 0.05
Mass Spectrum _____ S ME—
o[ .
g " e -
£ ° J‘ ]
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*Jiilulllﬁ‘l‘. - el —— —
80 150 200 250 300 350 400 450 500
nvz Ratio
mz__sbun mz___shon mz__ghum miz___gbun mz ___abun
61.05 0.13 $8.00 0.17 12895 0.10 254.05 0.85 293.00 0.26
73.05 0.17 - 99.00 0.10 145.00 0.10 255.05 0.12 32395 0.62
7405 027 105.05 0.33 148.10 0.10 256.05 0.82 326.00 1.00
© 75.05 0.10 11005 0.23 184.10 040 257.05 0.1 327.00 0.13
85.00 0.12 122.05 0.11 186.10 0.12 258.05 0.26 328.00 0.64
88.00 0.10 127.05 034 21805 0.11 289.00 0.42 330.00 0.20
$2.00 0.15 12795 0.30 219.05 0.12 291.00 0.54
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TUPAC Congener No. 85 _ ci Cl <
2.2",34,4’-PENTACHLOROBIPHENYL
CAS No. 65510454

~ Matrix-tsolated Infrared Spectrum
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4000 3500 3000 2500 2000 1500 - 1000
Wavenumber, cm-1
em1__abs cml __abs cml __abs om-1 _abs em1__ gbs
 794.71 057 871.00 0.10 1108.78 0.26 1372.94 0.06 1579.67 0.16
81724 023 1031.18 0.07 1143.08 0.07 138547 0.05 1590.79 0.12
82748 0.13 107753 0.08 1179.02 022 144094 1.00 .
85393 0.10 1103.75 0.13 136248 030 148755 0.14
- Mass Spectrum v - —
§° [ Y 5 ]
(-]
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é °
N ST P N I ,
50 100 150 200 250 300 350 400 450 500
nvz Ratio
mz __shun mz _abun mz _ agbun mz __sbun
61.05 0.12 109.05 032 186.10 0.11 258.05 0.25 328.00 0.63
73.05 0.16 110.05 0.23 218.05 0.11 289.00 0.20 330.00 0.21
74.05 026 127.05 0.35 219.05 0.11 291.00 0.26
85.00 0.12 12795 033 254.05 083 283.00 0.13
§2.00 0.16 12895 0.11 255.05 0.11 32395 0.64
98.00 0.18 145.00 0.11 256.05 0.79 32600 1.00
$9.00 0.12 184.10 0.38 257.05 0.10 327.00 0.12



TUPAC Congener No. 86

22'34,5-FENTACHLOROBIPHENYL

CAS No. 55312-69-1

Rel. Absorbance

" Mateix-lsolated Infrared Spectrum

0.4 oe
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4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
an-i__gbs ot __abs cml __abs emi __gbs
65745 0.05 82952 027 1132.64 0.0 1263.71 0.14 1443.10 0.18
‘66708 0.07 88220 0.11 117854 028 135022 0.81 148457 0.14
§78.02 0.19 103689 008 - 1180.34 0.11 1359.70 0.13 153245 0.14
73111 0.24 1049.71 019 1250.65 0.09 1405.74 1.00
73693 049 108525 0.15 1255.15 0.09 143046 0.07
75831 0.68 112489 0.10 1269.92 0.05 143991 0.17
Mass Spectum ______ —r——— e ———————
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73.05
74.05
75.05
$2.00

$8.00 0.15

100 180 200 250 S00 350 400 450 500
nvz Ratio ,
mz___abun mz__abun
108.00 0.11 145.00 0.13 255.05 0.12 323.95 0.63
109.05 0.29 145.00 0.12 256.05 0.86 326.00 1.00
11005 024 184.00 042 25705 0.11 327.00 0.13
-122.05 0.1 186.00 0.14 25795 0.29 328.00 0.66
12695 040 218.05 0.14 289.00 0.29 330.00 0.20
12795 038 219.05 0.11 291.00 038
12885 0.12 25405 090 293.00 0.18



- TUPAC Congener No. §7 ci Cl
2,2°,3.4,5'-PENTACHLOROBIPHENYL o
CAS No. 38380-02-8 ' _
Matrix-isolated infrared Spectrum ¢
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4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
oni__gbs sm1 _gbs em1 __gbs em1 _gbs cm1__abs
75430 0.05 87353 0.18 1138.32 0.09 1387.19 0.10
75832 0.14 - 88586 0.06 1179.69 032 144481 1.00
788.19 0.29 103732 028 1354.03 0.12 147625 0.17
81928 0.41 1101.17 0.34 1363.65 032 156451 0.05
' Mass Spectum ___ v e ——————————— — —
q | 4 ]
[ -
g " - -
L1
.3 - 4
:i‘lu"lil[. "j &' UR—— .
50 100 150 200 250 300 350 400 450 500
m/z Ratio
] mz___abun mz__abun mz__abun
81.05 0.12 $9.00 0.11 145.00 0.10 256.05 0.84 326.00 1.00
73.05 0.18 103.05 0.38 18400 0.41 25705 0.09 327.00 0.12
7405 028 110.05 0.26 186.00 0.12 25785 0.26 328.00 0.64
75.05 0.11 12205 0.10 21795 0.12 289.00 0.26 330.00 0.18
85.00 0.10 12685 0.43 219.05 0.11 23100 032
82.00 0.17 12795 0.40 25405 085 293.00 0.14
88.00 0.18 12895 0.12 25505 0.11 32385 0.58

L



TUPAC Congener No. 88 a o a
2.2'34,6PENTACHLOROBIPHENYL o
CAS No. 55215-17-3
Matrix-Isolated infrared Spectrum cl
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4000 8500 3000 2500 2000 1500 1000
Wavenumber, cm-1
on-1__gbs -1 __gbs cem1 _abs a1 abs em1__abs
_656.50 0.05 825.10 0.39 1083.86 0.23 1267.43 0.05 153645 0.24
677.73 0.24 86491 0.22 . 1129.94 0.10 1273.44 0.05 1570.42 0.41
. 73398 0.17 87491 0.17 114056 0.21 1346.11 1.00 159485 0.07
74296 0.77 1031.13 0.14 117841 025 1424.38 096
76182 088 104028 030 124488 0.11 144351 035
Mass Spectum v — S———
o | o
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g F————J—L‘J-‘LLL L J i
1 i A—" x| 3 v

S50 100 150 200 230 300 350 400 450 500

mz Ratlo

mz__ abun mz _ sbun mz _ sbun mz ___abun
61.05 0.11 110.05 0.23 18600 0.14  -258.05 0.26 328.00 0.65
73.05 0.13 127.05 038 21805 0.12 289.00 0.32 330.00 0.19
74.05 0.18 12795 0.35 21905 0.10 291.00 0.40
7505 0.13 12895 0.10 254.05 088 293.00 0.19
$2.10 0.18 145.00 0.13 25505 0.12 32395 0.64
$8.00 0.15 149.10 0.12 256.05 085 326.00 1.00
109.05 0.28 184.10 0.45 257.05 0.10 827.00 0.12



TUPAC Congener No. 89
2,2°,3.4,6'-PENTACHLOROBIPHENYL
CAS No. 73575-57-2

Matrix-isolated infrared ctrum
= TT=TT See
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Rel. Absorbance
06
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§ §F V3 [ | B L l‘ ‘ s & 1 3 l
4000 2500 3000 2500 2000 1500 1000
waml', cm-1
cm1__ghs sm-1_ gbs sm1__gbs em1__sbs em1 _abs
703.54 0.07 82079 0.06 1189.85 0.10 143537 0.77
73775 0.13 841.78 031 119713 0.5 147344 0.10
778.75 048 1099.05 0.09 128259 0.05 1563.84 027
78456 0.47 115797 0.08 136361 0.48 157783 0.1
79167 087 117819 040 143024 1.00 158353 0.10
Mass Spectrum _ —p———————— mrrre—y———— gy
o L 3 R § L ] i}
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50 100 150 250 400 450 500
oz Rt
mx___adbun mz __sbun oz__sbun miz _ abun
. “61.85 0.1 9900 0.10 18600 0.10 25795 0.24 32500 0.61
73.05 0.15 109.05 0.28 21785 0.10 289.00 0.31 330.00 0.21
7405 022 11005 0.21 21895 0.10 29090 0.42
75.05 0.09 122.05 0.09 25405 0.79 29290 0.21
85.00 0.10 12705 027 25505 019 32395 0.64
9200 013 127.95 0.26 25595 0.74 32600 1.00
88.00 0.15 184.00 033 25695 0.09 327.00 0.12




TUPAC Congener No. 90 £ o a
-2,2'3.4' S-PENTACHLOROBIPHENYL Q Q .
CAS No. 68194-07-0
" Matrix-tsolated mmm ¢
LRI ‘ L3 B
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N B o o o B B BB B A AL I R AR R R
4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
cml__abs cml__abs om1__abs emi __abs
71944 0.05 86530 0.54 11715 027 1291.75 0.19 148339 0.93
73222 0.05 883.16 0.05 112470 0.72 137626 046 155498 0.40
76222 021 . 103269 034 1142594 0.12 1389.67 0.66 156029 046
819.70 092 1063.11 025 119318 0.10 1416.02 0.99 1577.02 0.15
83548 0.50 1103.44 027 124186 0.05 1428.19 029
85038 1.00 110857 0.77 1250.64 0.07 144337 0.05
L L . — — -
g i 1] s L ] ]
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<} . o
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_._uJ.uLL\L:LlJ . e

50 100 150 200 250 300 850 400 450 500
m/'z Ratio

mz__abun mz__abun mz___abun
61.05 0.10 99.00 0.10 184.10 034 256.05 0.74 32395 0.64
73.05 0.14 109.05 0.29 186.00 0.11 257.05 0.10 326.00 1.00
7405 023 110.05 0.20 218.05 0.10 258.05 0.24 327.00 0.13
85.00 0.09 127.05 0.29 219.05 0.10 289.00 0.25 328.00 0.63
9200 0.13 12795 0.28 254.05 0.78 291.00 0.33 330.00 0.21
98.00 0.16 145.00 0.09 255.05 0.11 293.00 0.15


https://IUPACCmpnerNo.90

TUPAC Congener No. 91

2,2’ 3,4’,6:PENTACHLOROBIPHENYL

CAS No. 58194-05-8

. Matrix-isolated Infrared Spectrum

ct
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Rel. Absorbance
08

ol‘

llll‘

ll‘511lll

l"l'll

P

L}

vy

pa
(-3
LI L) ‘ LR I B | l L L) ' §
4000 a500 3000 2500 2000 1500 1000
Wavenumber, cm-1
eml__abs em-1__gbs eml___abs eml__abs em-1___abs
75646 0.29 869.43 0.20 112425 0.12 13%2.18 0.27 156038 0.13
80933 0.66 102641 0.12 114439 0.19 1428.69 0.29 157297 0.08
824.77 0.10 1078.02 0.10 117883 0.45 143838 1.00
84663 0.79 110782 053 1375.63 0.16 148539 037
L —
< | -
©
g 8 ..
50 100 150 200 250 300 350 400 | 450 500
nvz Ratlo
€1.05 0.11 109.05 028 218.05 0.10 25805 023 327.00 0.13
7305 0.15 110.05 0.20 219.05 0.10 289.00 0.27 328.00 0.65
7405 023 127.05 030 254.05 0.75 291.00 034 330.00 0.21
85.00 0.10 12795 0.28 255.05 0.11 293.00 0.16
$2.00 0.13 184.10 0.34 256.05 0.72 323985 0.63
$8.00 0.16 186.10 0.11 25705 0.09 326.00 1.00




TUPAC Congeaer No. 92 a ¢ad

22'3,5,5'-PENTACHLOROBIPHENYL

CAS No. 52663-61-3

* Matrix-solated infrared S c a
‘W‘Ptmpxﬁillﬁﬁﬁi]llltll1ll|ll
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4000 3500 3000 2500 2000 1500 1000

Wavenumber, cm-1

gm-1__abs om-1__ abs s __abs cm1__abs
72008 0.14 876.45 0.15 1120.00 0.15 125691 0.07 1421.73 0.62
72868 0.11 881.83 0.14 1126.36 0.75 129030 0.05 1431.15 051
738.76 022 1036.13 082 113990 039 1371143 023 1475.10 1.00
81823 0.60 106026 020 119174 0.14 137681 051 1556.10 0.73
83261 0.74 107339 0.07 124345 0.07 139036 0.73 187785 053
868.40 0.52 110101 088 124849 0.08 1406.98 0.27

50

0.1
0.16
029
0.11
0.11
0.18
0.19

61.05
3.05
74.05
75.05

$2.00

100

150
m/z Ratlo

mz___abon
99.00 0.11

109.05 037
110.05 025
122.05 0.10
12705 039
127985 0.36
12895 0.1

145.00
145.10
184.10
188.10
218.05
219.05
254.05

0.11
0.10

0.13
0.13
0.12

200 250 300 850 400 450 500

mz __abun
32395 0.64

326.00 1.00
327.00 0.13
328.00 0.65
$30.00 0.21



TUPAC Congener No. 93 a oaq
2.2' 35,6 PENTACHLOROBIPHENYL
CAS No. 73575-56-1

ca o
Matrix-lsolated Infrared Spectrum
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Rel. Absorbance
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4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
emi___abs cem-l___abs el abs et __abs gm1___abs
€78.17 .053 83055 0.12 1166.23 0.40 '1381.768 0.31 147543 0.05
70509 0.11 869.91 0.11 1243.19 0.25 139495 1.00 148683 0.15
74145 0.72 104423 041 - 1271.03 0.07 141432 0.18 1552.73 0.08
76680 0.08 108437 035 134141 0.08 144085 0.16
Mass Spectum _____ ——— SE—
q b ' o
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mv/z Ratio
mz__abun mz_ _abun mz__abun mz__gbun mz__abun
6105 0.10 110.05 0.21 149.10 0.12 256.05 081 326.00 1.00
73.05 0.12 122.05 0.09 184.10 042 25705 0.10 . 327.00 0.13
74.05 0.16 127.05 035 =  186.10 013 2805 0.26 328.00 0.64
75.05 0.10 128.05 0.33 - 21805 041 28900 039 330.00 0.21
$2.00 0.16 12895 0.10 218.05 0.11 29100 051
$8.00 0.15 144.00 0.09 25405 088 29300 024

109.05 026 145.00 0.13 255.05 0.12 32395 0.65



.JUPAC Congener No. 94 a goaucd
22°3.5.6"-PENTACHLOROBIPHENYL
_ CAS No. 73575-55-0
Matrix-isolated Infrared Spectrum e c
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Rel. Absorbance
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4000 3500 3000 2500 2000 1500 1000
Wavenusnher, om-1
ani__abs cm-1 _abs cml _abs on-1__sbs em1__ gbs
67386 0.08 867.62 0.29 1133.12 0.08 1277.01 0.14 1560.15 0.46
73995 0.26 1032.83 0.40 115522 0.05 1385.79 0.62 1565.77 054
780.67 0.56 11038.68 0.05 1190.14 0.15 140892 1.00 1577.01 0.06
79427 083 1067.75 0.08 1199.27 0.17 1426.12 0.30 158529 0.13
82654 0.19 4094.50 0.29 124821 0.10 1438.18 0.80
83922 034 112286 053 1257.80 0.05 1463.62 0.14
Mass Spectum R EEEEEE————————— —
o | o
[ -1
- L ) -
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[ ) 100 150 200 250 300 350 400 450 500
mvz Ratio
.z __sun mz___abun mz _ sbun mz__sbun mz __abun
- 61.05 0.14 $9.00 0.12 145.00 0.12 256.05 0.88 326.00 1.00
7305 0.19 109.05 0.38 184.10 044 - 257.05 0.11 827.00 0.12
7405 029 110.05 028 186.10 0.13 258.05 0.28 328.00 0.63
7505 0.1% 122.05 0.12 218.05 0.11 289.00 0.38 330.00 0.20
85.00 0.11 127.05 042 219.05 0.12 29100 0.48
$2.00 0.18 128.05 0.37 25405 094 293.00 0.23
$8.00 020 12895 0.11 25505 0.13 32395 0.61



IUPAC Congener No. 95
22'35",6-PENTACHLOROBIPHENYL

CAS No. 38379-99-6

cl Cl

{4

Matrix-isolated Infrared Spectrum c
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4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
cm1 __abs ol _abs em1 _ abs em-1___abs cmi___gbs
653.0¢ 0.06 884.43 0.07 1124.64 0.11 1400.12 0.38 156537 0.10
73889 0.20 1033.60 0.82 113740 0.15 1436.62 0.77 159143 0.16
74934 0.11 107844 0.09 114096 0.13 1443.75 0.68
816.16 1.00 1088.73 020 1180.75 0.79 1478.29 0.46
865.76 0.06 109885 0.77 1865.24 0.22 155758 0.10
Mas's Spectmm g mpeg ey
Eal ]
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. 3 r—3 .
50 100 150 200 250 300 350 400 450 500
' nvz Ratio
mz___abun mz___abun avz __abun
. 8105 0.09 99.00 0.08 148.00 0.08 25495 0.10 32395 0.62
73.05 0.14 108.05 0.27 16295 0.09 25585 0.70 325.00 0.08
74.05 022 110.05 0.19 184.00 034 25685 0.09 326.00 1.00
75.05 0.08 122.05 0.08 186.00 0.10 25795 0.22 327.00 0.13
85.00 0.08 12685 028 21795 008 289.00 0.29 328.00 0.63
§2.00 0.12 12795 0.26 21885 0.10 291.00 0.37 330.00 0.20
98.00 0.15 12895 0.08 254.05 0.73 29290 0.18




TUPAC Congener No. 96

2,2’ 3,6,6'-PENTACHLOROBIPHENYL
CAS No. 73575-54-9
" Matrix-solated Intrared Spectrum ¢ a
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4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
cn1__abs cmi___gbs onl ___gbs om1 __abs cm1 __abs
67542 0.08 81222 0.50 108328 0.17 1188.39 0.09 1565.10 0.26
73436 0.06 838.65 0.18 1128.45 0.08 138028 0.41 158157 0.14
74215 0.07 1028.18 0.22 114240 0.10 1429.60 1.00
77838 0.33 1071.03 0.08 1179.63 0.62 1437268 0.75
79680 0.79 1077.68 0.07 1193.05 0.10 1470.33 0.06
Mass Spectrum — — S —
X o
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50 100 150 200 250 300 350 400 450 500
nvz Ratio
mz __sbun mx___sbun oz _abun mz__ abun
61.05 0.10 $6.00 0.15 12895 0.8 25405 0.66 327.00 0.13
73.05 0.14 109.05 0.28 16305 0.11 255.05 0.09 328.00 0.64
7405 020 110.05 020 184.10 033 256.05 0.63 330.00 0.20
75.05 0.08 12205 0.09 . 186.10 0.10 268.05 0.20
85.00 0.09 127.05 0.29 218.05 0.08 32395 0.62
$2.10 0.12 12785 026 219.05 0.09 326.00 1.00




TUPAC Congeaer No. 97 c c c
- 2,2’3'4,5-PENTACHLOROBIPHENYL
CAS No. 41464-51-1
Matrix-Isolated infrared Spectrum ¢
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4000 - 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
em-1__abs cm1__abs ol __abs eml __abs cm-1__gbs
650.63 0.07 . 789.15 029 109430 0.25 1343.79 0.20
683.07 0.07 88955 0.26 1121.72 0.13 141789 032
- 72666 0.25 895.02 0.19 114420 0.18 1445.7% 1.00
73644 0.18 - 1045.71 020 115585 0.10 1476.13 0.26
769.66 0.08 106037 029 118831 0.05 1566.52 . 0.09
Mass Spectrum
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Rel. Abundance
X ]

0.14

027
0.1
0.08
D.29
027

145.00 0.08

218.05
219.05
254.05

256.05

29290

miz___abun
326.00 1.00
327.00 0.12
328.00 0.63
330.00 0.20



IUPAC Congener No. 98
22’3’ A,6- PENTACHLOROBIPHENYL .
CAS No. 60233-25-2
. Matrix-fsolfated Infrared Spectrum ci
: lll_rllflll_lT‘lIlllllTl'lll
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4000 3500
Wavenumber, cm-1
cm1 __abs cmi__abs cml __abs cmi__abs
72266 0.15 819.66 0.24 1149.70 0.14 . 1389.79 0.16 154734 055
73147 0.17 848.72 1.00 1157.44 0.08 1403.32 0.05 156423 0.18
737.75 0.17 859.46 036 1184.77 0.12 141381 0.68 1579.75 034
77144 0.06 1028.14 0.08 1188.71 0.09 143120 083 1593.78 0.41
785.60 053 105466 0.08 1367.10° 0.20 144547 0.13
80531 0.10 1125.00 0.15 1375.04 0.25 147824 0.08
LR E— e —p————
-3 5 9
h: St . . E j
c -
b v — r—— —
50 100 150 200 250 300 350 400 450 500
vz Ratio
mz__abun oz__abun mz__sbun mz___abun
61.05 0.10 109.05 030 18410 035 25605 0.78 32395 0.65
73.05 0.13 11005 0.2t 1868.10 0.11 25705 0.11 326.00 1.00
7405 022 122.05 0.10 21805 0.11 25805 025 327.00 0.14
85.00 0.10 12705 031 21905 0.1 289.00 0.34 328.00 0.67
92.00 0.13 12795 028 25405 081 281.00 0.43 330.00 0.21
$8.00 0.15 145.00 0.10 255.05 0.12 293.00 0.20
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TUPAC Congener No. 99 cl
*4,4" S-PENTACHLOROBIPHENYL o .
CAS No. 38380-01-7
Matrix-isolated Infrared Spectrum “
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4000 3500 3000 2500 2000 1500 1000
Wavenumber, em-1
cm1__abs emei__abs em1__abs cm-1__abs eml___abs
87587 0.10 870.79 0.19° 1098.15 0.50 1379.61 0.10 1560.10 0.07
73259 0.05 892.01 0.14 110733 0.38 1450.63 0.77 1588.09 0.22
801.05 0.61 102043 0.28 114134 033 1456.81 1.00
82328 0.28 107454 034 1346.27 025 1488.37 0.11
MassSpectrum . . —r———
el i
§ -
2 i .
| N I——
200 ‘250 300 350 400 450 500
mIzRaﬁo
mz___sbun mz __shmn mz__sdun mz___abun
- 50.00 0.09 $2.00 0.12 12695 028 25505 0.10 325.00 0.08
- 8105 0.11 9700 0.08 12785 024 256.05 0.67 326.00 1.00
73.05 0.14 98.00 0.16 184.10 029 25705 0.09 327.00 0.13
7405 0.24 99.00 0.08 188.00 0.09 25805 0.22 328.00 0.66
75.05 0.09 109.05 0.26 21805 0.10 289.00 0.12 330.00 0.21
85.00 0.10 110.05 0.18 21805 0.10 261.00 0.15
86.00 0.08 122.05 0.08 25405 0687 32385 0.63

e



IUPAC Congener No. 100
22’44’ 6-PENTACHLOROBIPHENYL
CAS No. 39485-83-1

Ci Cl
Ci

ili'ﬁTll]l ]

- ~y_atm-!so!ated Intrared Spectrum
Illt]llllllllllll
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4000 3500 3000 2500 2000 1500 1000
Wavenumber, crm-1
on-1__abs em-1__ abs om1__abs anl _ abs cm1 _ gbs
79998 1.00 869.73 0.17 -1143.16 0.18 1446.68 0.33
81527 0.41 100398 023 - 1185.02 0.11 149198 0.09
82521 0.05 106788 0.1 137223 043 1547.47 052
843.81 0.09 1098.64 0.67 1390.74 0.15 1559.88 0.14
859.71 031 1107.16 022 1432.07 0.85 1580.12 0.68
© Mass Spectum___ E—— SS—— S——
2ol ]
[ -]
g'. s o
é o
; 'M — E . —

80 100 150 200 250 300 350 400 450 500
. nvz Ratio )
mz__abun mz__abun mz__abun mz__sbun mz__sbun
6105 009 - 110.05 0.17 21795 0.09 25795 0.21 326.00 1.00
73.05 0.12 12695 0.28 ‘21885 0.09 283.00 0.18 327.00 0.13
7405 0.19 12795 0.24 25395 0.68 29090 023 328.00 0.63
92.00 0.12 145.10 0.08 25495 0.10 28290 0.11 329.90 020
$8.00 0.13 184.00 030 25595 067 32395 0.81
109.05 0.23 186.00 0.09 25695 0.08 32500 0.08



IUPAC Congener No. 101

2,2°,45,5"-PENTACHLOROBIPHENYL

CAS No. 37680-73-2

Matrix-fsolated infrared Spectrum

Ci

c

(e ]

Rel. Absorbance
oe

04
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4000 3500 3000 2500

llll'lll

2000 1500 1000

Wavstnumber, cm-1
cem1__abs cm-1__gbs em1__gbs em1___gbs cm-1__8bs
67389 0.12 88525 0.20 110123 0.61 1383.09 0.13 1480.69 033
71420 0.05 - 891.72 0.31 114417 0.42 1389.39 0.2 1863.05 0.05
731.16 0.07 103454 033 124841 0.05 1429.00 0.07
81858 0.32 107541 0.42 134491 0.26 145781 1.00
st .
o -
ol 8 .
2 o
- 4—*‘—LALLL.J* A " &,_,
80 100 150 200 250 300 350 400 450 500
vz Ratio
mz___abun mz___abun miz.__sbun
61.05 0.08 110.05 0.17 219.05 0.09 . 289.00 0.16 327.00 0.13
73.05 0.1 127.05 028 25405 0.70 291.00 0.20 328.00 0.65
7405 0.19 127985 026 25505 0.10 293.00 0.0 329.00 0.08
$2.00 0.12 184.10 0.30 256.05 0.68 32395 0.63 330.00 0.20
$8.00 0.13 186.00 0.09 25705 0.08 325.00 0.08
103.05 025 21795 0.05 25805 0.21 326.00 1.00



TUPAC Congener No. 102 c a
2.2’ .4.5,6-PENTACHLOROBIPHENYL Q Q
CAS No. 68194-06-9 '

Matrix-Isolated infrared Spectrum a a
rtryryyryirrrrrrryjriyrrjgtrtrrrrprvrrrrra

Rel. Absorbance
0e
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§ § 3 | | D SO B | l . § 1 13 1 s & ¥ 3 l
4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
om1__abs . gm1 __gbs om1 __abs em1_ gbs em-1__gbs
€82.14 0.13 867.65 0.09 107405 0.12 1155.06 0.05 143829 1.00
728.72 0.07 873.78 013 - 1082.16 0.09 1190.18 0.05 147780 034
741.69 0.11 889.31_ 0.11 1098.78 0.35 1199.18 0.10 1564.83 0.24
781.01 0.44 102662 011 111677 023 1244.68 0.05 1580.09 0.10
733.10 0.54 103161 0.14 114451 0.16 1342.78 0.25
e | -
[ ]
- 4
3" L
150 200 250 300 350 400 450 500
mvz Ratio
mz__sbun mz__abun @ mz__sbun mz___abun
61.05 0.1% - 110.05 0.22 186.10 0.12 257.05 0.10 326.00 1.00
73.05 0.15 12205 0.10 21805 0.11 25805 0.25 327.00 0.13
74.05 023 127.05 035 21905 010 ~  289.00 0.23 328,00 0.66
$2.00 0.13 12795 032 25405 081 291.00 0.29 830.00 0.21
98.00 0.18 12895 0.10 25505 0.11 293.00 0.13

~ 109.05 0.30 184.10 036 256.05 080 32385 0.63
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TUPAC Congener No. 103
2,2°4,5",6-PENTACHLOROBIPHENYL
CAS No. 60145-21-3

Matrix-Isolated Infrared Spectrum
LN S B S N N N N N DN R

| BRI

l]llll

0.6 X

Rel. Absorbance

04

0.2

4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
om1__abs o1 _gbs gm1_gbs
649.61 0.06 101755 033 124791 0.06 1433.77 1.00 158040 0.40
786.09 0.07 1068.05 0.11 1371.16 0.54 1455.24 0.15 159752 026
80351 0.15 1097.58 0.61 138154 0.13 147735 0.13
81883 055 1139.01 0.08 1387.21 0.16 1484.30 0.10
85182 0.77 114956 0.18 1389.44 0.15 1547.22 050
85998 035 118557 0.10 141821 0.07 1565.13 0.10 -
R
b §
-]
- o
< -]
&

LA A I

200 250 300 350 400 450 500

——&JJ—'-LLUA-[ A
50 100 150

mvz Ratio
mz_sbun mvz__abun mz__abun mz___abun mz__sbun
61.05 0.12 109.05 034 184.10 037 256.05 0.78 326.00 1.00
73.05 0.17 11005 025 186.10 0.12 25805 0.24 327.00 0.12
7405 027 122.05 0.10 218.05 0.10 283.00 0.24 328.00 0.62
85.00 0.1% 127.05 036 219.05 0.11 291.00 0.32 330.00 020
$2.10 0.17 128.05 0.33 . 254,05 081 293.00 0.15
$8.00 0.19 128.95 0.10 25505 0.11 32395 0.63
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TUPAC Congener No. 104
2,2'4,6,6’-PFENTACHLOROBIPHENYL
CAS No. 56558-16-8

" Matrix-tsolated Infrared Spectrum .
'—rT_l-—llllll‘lll‘lllll.!'llf] T 1T 3 T 117713
q - -
©
©
© 3
§ |
g 'o - i } o
[ -] 1 I ,
| | i
i | ?
S J* z A 5
(- “ [
A Jh A ‘ll fom , ‘ .
T T 011
4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
cm1__gbs A : oml _abs cm1__abs
653.07 0.07 - 805.26 0.28 111790 0.23 1376.65 0.41 156550 037
72131 0.13 819.66 0.41 115125 0.09 1390.86 0.16 157942 0.76
72656 0.10 836.63 0.78 118496 0.16 1416.05 0.80 158738 0.41
74021 0.18 85885 0.39 118151 0.10 1436.19 1.00
T7855 0.49 1003.64 0.05 1201.44 0.13 148197 0.09
79534 0.63 107280 0.13 1361.78 0.10 . 1548.82 0.62
Mass Spectrum ____ — I——
L -
o
o e
x| : | -
s } Ll l I ! ]
1 14 4 . | 2and v v It
50 100 150 200 250 300 350 400 450 500
nvz Rato
mz___abtun mz___adun mz___abun mz __abun
61.05 0.11 109.05 0.28 163.05 0.09 255.05 0.09 328.00 0.64
73.05 0.14 110.05 020 184.10 031 25605 0.63 330.00 0.20
74.05 022 12205 0.09 186.10 0.10 258.05 0.20
85.00 0.08 127.05 0.28 218.05 0.08 32395 0.61
82.00 0.12 - 128.05 0.26 219.05 0.09 32600 1.00
98.00 0.15 145.00 0.08 254.05 0.64 327.00 0.13
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TUPAC Congener No. 105
2,33’ 4,4-PENTACHLOROBIPHENYL
CAS No. 32598-14-4

Rel. Absorbance
068 068

‘0.4

0.2

4000 3500 3000 2500 2000 1800 1000
Wavenumber, em-1
em-1__abs cem1__gbs cm1__gbs cem1 __abs eml__adbs
680.09 0.13 816.88 0.24 1036.24 0.24 135559 0.28 1483.87 0.08
755.75 0.16 830.80 0.08 1136.49 0.29 144331 1.00
78757 0.25 87258 0.11 118026 0.19 147752 0.06
Mass Spectrum

04

Rel. Abundance
0.8

Matrix-tsolated Infrared Speamm

By Wy

II'IT

1 ¥ 3

]llllllllelli'llll!l.llM

L 100 150
m/z Ratio
mz___abun

0.07 86.00 0.07 12795
0.08 8200 0.11 12895 -
0.11 $8.00 0.13 145.00
0.19 $9.00 0.08 184.10
o008 109.05 0.25 186.10
0.07 110.05 0.17 218.05
009 127.05 0.24 219.05

———y

RTTII

200 250 300 3/ 400

220.05
254.05
255.05
256.05
258.05
323.95
325.00

450 500

miz__abun
326.00 1.00

327.00 0.13
328.00 0.64
329.00 0.08
330.00 0.21



TUPAC Congener No. 106 a o c
2,3.3"4,5-PENTACHLOROBIPHENYL o Q Q
‘CAS No. 70424-69-0 ' ’
Matrix-isolated Infrared Spectrum ¢
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4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
cml __abs cm1__abs emt__abs . el abs cml__abs
€78.17 0.37 87882 0.18 1180.83 0.22 134887 054 1486.76 0.11
63835 0.42 896.38 0.18 118994 0.17 1360.12 0.10 152895 026
72544 0.05 106982 0.09 1259.87 0.08 1400.01 0.53 157192 024
754.26 037 1085.01 0.16 127153 0.10 141251 1.00 159131 0.19
78927 039 1099.72 0.14 1282.20 0.07 142850 0.25 160054 024
83528 03t 112432 024 134222 0.45 1476.15 0.05
Massjgegtrum . — ey p——— ————————————r——
st :
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....__;....n_..u,.l_.L..m I —
150 200 250 300 350 400 450 500
nvz Ratio
mz __sbhun mz___abun mz___abun
$0.00 0.07 109.05 0.16 186.00 0.07 257.05 0.06 329.00 0.08
61.05 0.06 110.05 0.13 218.05 0.08 25795 0.15 830.00 0.2%
73.05 0.07 127.05 0.19 21805 0.07 32395 0.64
7405 0.10 12795 0.18 21895 0.06 325.00 0.08
7505 0.08 145.00 0.08 .254.05 049 326.00 1.00
92,00 0.05 149.00 0.06 255.05 0.07 32700 0.13
$8.00 005 184.00 023 256.05 0.47 328.00 0.64



TUPAC Congener No. 107 c ¢ c
233’4’ 5S-PENTACHLOROBIPHENYL -
CAS No. 70424-68-9
Matrix-lsolated Infrared Spectrum ¢
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4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
an1___abs onl__abs cml__abs cm-1__abs cml _ gbs
67658 0.17 867.49 045 110168 0.15 129233 0.10 1480.01 1.00
70353 0.13 87429 0.30 1122.11 056 1368.98 0.68 1548989 058
721.71 0.07 881.43 0.21 112988 033 1332.76 0.31 1564.03 0.19
736.01 0.32 895.97 0.05 - 1138.69 0393 141590 0.83 157689 037
82144 083 1036.14 0.67 1181.16 0.09 1427.70 0.29
83564 0.28 1044.03 058 1253.79 0.05 145481 0.05
MassSpectom _____ : e —
@ I o
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-l A i
'-———i-‘-‘—“-‘g-l ‘lL e JL a1 .
50 100 150 200 250 300 350 400 450 500
m/z Ratio
w . M’ w
50.00 0.06 $8.00 0O.11 184.00 0.23 255985 046 328.00 0.64
61.05 0.07 $9.00 0.07 186.00 0.07 25695 0.06 329.00 0.08
73.05 0.08 108.05 0.21 21795 0.08 25785 0.15 330.00 0.20
7405 017 110.05 0.14 218985 0.07 32395 0.62
- 78.05 007 12695 020 21995 0.06 325.00 0.08
85.00 0.07 12785 0.18 25405 047 326.00 1.00
9200 009 145.00 0.07 25505 0.07 327.00 0.13




TUPAC Congener No. 108 a ¢« ci
2,3,3°4,5'-PENTACHLOROBIPHENYL -
CAS No. 70362-41-3
Matrix-tsolated infrared Spectrum
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4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
anl __abs a1 __abs cml __sabs an1__abs cm-1__abs
68944 0.20 864.44 033 1124.18 026 139345 0.10 156728 0.73
731.1% 0.27 880.25 0.24 .1162.53 0.08 141757 054 159451 0.65
78461 029 850.84 0.14 . 1180.32 0.42 1427.18 0.72 161280 0.07
806.09 1.00 107121 0.08 1263.24 0.07 146236 0.39
82286 0.17 '1100.04 0.17 1347.76 0.08 154144 0.12
83593 0.08 1105.79 023 '1357.88 0.67 154968 0.08
Mass Spectum_______ e e e —
el ) o
@
v’ o -
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g l,‘.u,—L‘Luﬁ. A Ny L y e
50 100 150 250 300 380 400 450 500
nvz Ratio
mz __sbun miz___sbun mz___abun mz___abun
81.05 0.07 $5.00 0.07 146.00 0,06 255.05 0.08 327.00 0.13
73.05 0.09 109.05 0.2% 184.10 0.23 256.05 0.51 328.00 065
7405 0.17 110.05 0.14 186.10 0.07 257.05 0.06 329.00 0.08
75.05 0.07 127.05 0.21 21805 009 258.05 0.16 330.00 020
85.00 0.06 12795 020 219.05 007 - 32395 0.63
9200 0.10 12885 0.06 220.05 0.06 325.00 0.08
$8.00 0.11 14500 0.08 254.05 052 326.00 1.00




TUPAC Congener No. 109 a o Ci
2,3,3"4,6 PENTACHLOROBIPHENYL o O Q
CAS No. 74472-35-8
. Matrix-Isolated Infrared Spectrum c
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4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
gmi__abs on-i__gbs cm ___sbs
€68.10 0.06 82435 057 1138.61 0.15 " 134337 0.9S 1568.70 0.41
67644 031 86625 0.20  1180.02 033 136329 0.09 1591.10 0.17
704.00 1.00 890.91 0.48 1236.36 0.05 141501 0.68
735.75 0.11 105259 0.20 1250.58 0.08 143050 0.98
77208 0.14 1086.04 0.14 = 126421 0.07 148223 0.07
785.72 0.50 110084 0.32 130084 0.06 1532.13 0.14
l{asvs_Spechum —— P ————————r— —p—y———
q . -
[ -]
§ ; -
2 .___L;J.A.H.LLL J. i

200 250 300 350 400 450 @ 500

mnauo

mz __sbun mz__abun mz__abun
50.00 0.08 98.00 0.11 149.10 0.07 255.05 0.08 326.00 1.00
61.05 0.08 -109.05 0.19 184.10 027 256.05 055 327.00 0.13
73.05 0.09 110.05 0.15 186.10 0.09 25705 0.07 328.00 0.66
74.05 0.13 127.05 0.21 218.05 0.09 258.05 0.18 320.00 0.08
75.05 0.09 12785 0.19 219.05 0.08 32395 0.65 330.00 0.21
82.00 0.11 254.05 057 325.00 0.09

145.00 0.09



TUPAC Congener No. 110 ci ci ci
2,33’ 4’ ,6-PENTACHLOROBIPHENYL c
CAS No. 38380-03-9
Matrix-isotated Infrared Spectum ¢l
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4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
em1__abs cm-i __sbs emi __abs em-1__abs cemi__abs
67643 0.13 825.42 0.07 411881 0.15 1387.18 0.22
72630 0.21 86531 0.18 ‘ 113588 0.35 143589 1.00
74892 0.06 888.92 0.05 - 1177.07 050 148123 0.37
-808.47 0.34 103738 0.45 . 137087 0.18 1553.91 0.06
81383 045 105132 0.30 1376.73 0.23 1560.87 0.09
Mass Spectrum ____ e ——————p Py ey ermpprs
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150

mz__abon
11005 0.16

12705 0.22
12795 0.21

145.00 0.06

149.00 0.14

200
m/z Ratio

250 300 350

w
184.00 025

21785 0.06
25385 052
25595 049
25795 0.13

mz___abun
32395 0.63

32600 1.00
327.00 0.10
328.00 0.62
330.00 0.17




TUPAC Congener No. 111

2,33'5,5"-PENTACHLOROBIPHENYL
" CAS No. 38635-32-0

Matrix-tsolated Infrared Spectrum c c
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4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
on-1 __abs cm1 __ghs el abs an-i _abs cml __abs
65288 0.06 864.70 0.43 1126.08 0.48 140456 0.78 157781 057
. 67887 027 105100 035 1135.67 0.38 1421.47 0.08
63253 0.4 109692 0.07 1190.44 0.05 1432.00 0.13
80551 0.62 110509 025 137780 0.67 155495 1.00
830.82 0.40 112096 0.21 139384 0.29 1568.10 0.65
Mass Spectrum —— — —— -
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50 100 150 200 250 300 350 400 450 500
nmvz Ratio
mz__sbun mz__sbun mz___gbun
61.05 0.07 $8.00 0.12 -445.00 0.08 25495 0.08 327.00 0.13
73.05 0.10 89.00 0.07 184.00 026 25595 054 328.00 0.65
7405 0.18 108.05 0.23 1868.00 0.08 25785 0.17 329.00 0.08
75.05 0.07 110.05 0.16 21795 0.10 32395 0.63 32990 0.21
85.00 0.07 12695 0.23 21885 0.08 325.00 0.08
8200 0.11 12795 0.21 25395 054 326.00 1.00




TUPAC Congener No. 112 a ¢ c
23356 PENTACHLOROBIPHENYL
CAS No. 74472-36-9
Matrix-fsolated infrared Spectrum a ¢
@ -
[ -]
§ o .
[ -]
s <
2e1 -
o 5
[ -]
A i § 31 1 l ¢ "
4000 3500 3000 2500 2000 1500 1000
- Wavenumber, cm-1
eml__abs cm1__abs ool _abs cn1__gbs cm1 _ abs
€77.25 0.07 865.59 0.08 1165.09 0.44 1390.35 0.74 185125 0.19
70825 037 ~ 870.18 0.13 124741 0.13 1408.72 0.23 1575.78 0.17
71887 1.00 1063.60 058 1263.76 0.05 1426.15 0.17
745.07 0.09 108385 0.13 134722 0.12 147543 0.11
78205 0.15 1097.02 0.31 1376.06 0.45 1487.08 0.11
Mass Spectum _ S — — -
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[ | .ld l L 4L* v - v
50 200 250 300 350 400 450 §00
anRaﬁo
50.00 0.07 108.00 0.06 146.00 0.07 25405 054 326.00 1.00
81.05 0.07 109.05 0.18 14500 0.07 - 25495 0.08 827.00 0.13
73.05 008 110.05 0.14 184.00 025 28595 0.54 328.00 0.64
7405 0.12 12695 0.20 186.00 0.08 256.95 0.07 329.00 0.08
75.05 0.08 12795 0.18 21785 0.09 25795 0.17 330.00 0.2
82.00 0.11 144.00 0.07 218.95 0.07 32395 0.63
88.00 0.10 145.00 0.10 21995 0.06 325.00 0.08



TUPAC Congener No. 113 a < cl
2335 ,6-PENTACHLOROBIPHENYL
CAS No. 68194-10-5
. Matrix-fsolated infrared Spectrum cl ci
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4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
en1__abs cml _abs om-l__gbs ani__abs om-1__abs
677.78 0.14 83146 0.09 110288 0.22 137754 0.70 1556.18 0.17
70186 0.66 83528 0.09 1117.29 0.31 139131 022 156841 1.00
74163 0.06 864.24 037 112799 0.06 . 141334 055
803.43 0.65 1066.14 0.65 117829 0.77 142851 0.60
81428 0.88 1072.15 035 1180.03 0.08 1456.62 032
Mass Spectum s v e —r—— —
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50 100 150 200 250 300 350 400 450 500
Miz__abun mz___abun mz__abun
73.05 0.11 110.05 0.16 21785 0.08 25785 0.18 328.90 0.08
7405 0.17 126.95 0.21 21895 0.08 32395 0.65 32990 021
85.00 0.08 12795 0.19 25395 0.60 325.00 o0.08
$2.00 0.10 145.00 0.08 25495 0.08 326.00 1.00
$8.00 0.13 184.00 0.25 23595 055 327.00 0.13
103.05 023 186.00 0.07 25695 0.07 328.00 0.65
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TUPAC Congener No, 114 a ci
2.3.4.4’.5-PENTACHLOROBIPHENYL o o
CAS No. 74472-37-0

L o]

Matrix-tsolated Infrared S .
B e e e B i o o o o o o B S e o

Rael. Absotbance
06

N
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llll"lll‘!iiiiiiiiliii!
4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
cm-l__zbs cm-1__abs em1__8bs cn-l___ads cm1__abs
€52.10 0.1% £85.01 0.08 112232 0.1t 134669 0.68 159137 0.12
73840 0.67 1018.41 043 118249 0.19 1400.62 036
81954 0.38 ‘1067.04 0.10 1195.66 0.08 141388 1.00
823.90 037 1085.60 0.11 1263.66 0.09 143232 0.08
83636 0.16 1093.84 0.41 127392 0.14 149635 0.72
87394 0.05 110745 0.17 1282.73 0.15 1525.78 0.11
MassSpectrmrnr — —— g ——py_———————————— -
§ q ] B L3 L ] kB . i
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ML—“ Lv R ey ———
150 200 250 300 350 400 450 500
nvz Ratio )
mz___abun mz__abun - miz___abun mz __abun mz __abun
50.00 0.09 $2.00 0.10 145.00 0.08 - 25405 0.48 326.00 1.00
£1.00 0.06 $8.00 0.10 149.00 0.07 25505 0.07 327.00 0.13
61.05 0.07 108.00 0.06 18400 025 25595 0.48 328.00 0.66
73.05 009 109.05 0.17 186.00 0.08 25695 0.06 329.00 0.08
74.05 0.12 110.05 0.13 21795 0.09 25795 0.15 330.00 0.21
75.05 0.10 12695 0.19 21895 0.07 32395 0.64
85.00 006 127.95 0.18 21995 0.06 32500 0.08



TUPAC Congener No. 115 c ci
2344 ,6-PENTACHLOROBIPHENYL a .
CAS No. 74472-38-1
Matrix-Isolated Infrared Spectrum ¢
Wll‘llIllﬁljl'jTTf]lUllrlll
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4000 3500 3000 2500 2000 1500 1000
Wavenumber, em-1
om-1__gbs eml__abs : cm1__abs
657.71 0.32 867.14 0.13 1136.18 025 1399.13 0.08 156464 022
72501 0.09 87182 0.10 1181.09 0.14 140487 0.06 157442 0.13
74702 0.78 101799 051 1256.91 0.08 141954 0.78 160243 020
814.64 0.21 104555 0.13 1260.33 0.08 142745 057
82156 0.60 109083 0.19 134259 1.00 148738 0.27
83333 0.14 1097.63 0.61 1356.81 0.06 1532.74 0.18
fol |
©
g'. L .
:° | | -
| ‘l & h L‘ 4 ' ] 14
50 100 150 200 250 300 350 400 450 500
vz Ratio
_ mz ___abun mz ___gbun
£0.10 0.07 1039.05 0.18 149.10 0.07 256.05 0.51 328.00 0.67
61.05 0.07 110.05 0.14 184.10 025 257.05 0.07 329.00 0.08
73.05 0.08 12705 0.20 188.10 0.08 25805 0.16 330.00 0.22
7405 0.12 12795 0.18 21805 0.08 32395 0.66
75.05 008 144.00 0.06 219.05 0.07 325.00 0.09
9200 0.10 145.00 0.09 25405 052 326.00 1.00
88.00 0.10 14600 0.06 25505 0.08 32700 0.13
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TUPAC Congener No. 116

2,3,4,5,6-PENTACHLOROBIPHENYL
CAS No. 18259-05-7

Matrix-isolated Infrared Spectrum

cl Cl
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a Cl
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4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
ant __abs cem-i__abs cm1__abs oni__abs em-1__abs
65087 0.19 77653 0.05 1265.23 0.21 1329.77 0.83 138644 054
70154 100 87556 0.11 1279.05 0.05 134325 0.08 144756 0.08
72451 020 1027.78 0.05 131083 0.12 135123 0.95 1498.78 0.05
74043 0.05 107448 0.06 132144 0.13 137283 0.44
o. i . L i
o
3t -
Et -
'v‘-"LA_Al_L].All‘l. Lv'% _ - ' y
50 100 150 200 250 300 350 400 450 500
nvz Ratio
. mz__abun mz___sbun mz__ abun mz__ sbun mz ___abun

§0.00 0.07 108.05 0.15 146.00 0.06 254.05 056 326.00 1.00

51.10 0.09 110.05 0.11 149.00 0.07 25505 0.08 327.00 0.13

61.05 0.05 12695 0.17 18400 025 25605 053 328.00 0.63

74.05 0.07 127985 0.18 186.00 0.08 25705 0.07 329.00 0.08

$2.00 0.10 13185 0.06 218.05 0.10 258.05 0.16 330.00 020

§7.00 0.06 144.00 0.10 21905 0.06 82395 0.63

$800 0.06 145.00 0.11 21995 0.07 325.00 0.09



TUPAC Congener No. 117 a o
23.4'5,6-PENTACHLOROBIPHENYL ¢
CAS No. 68194-11-6
Matrix-lsolated infrared Spectrum ¢
| B ] | S5 S D l «t ¥ § 3 ' 1 1 ¥V 1 l | SO I ¢ ¢ 3 1 l T ¥ 3
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4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
em-1__gbs cm-1__abs em1 _ gbs [11. M. - - em-1 __abs
€55.72 0.05 - 74187 0.08 109554 0.66 1249.44 0.45 1550.08 0.15
. 663.69 0.07 82734 038 110482 0.05 1345.14 0.11 159164 0.15
€68.66 0.05 - 83231 038 1137.08 0.10 1385.82 0.78 160292 0.15
677.78 0.71 868.77 0.12 115228 0.05 1407.14 0.32 .
70464 0.06 101887 028 116421 053 142591 0.06
73539 .0.63 1059.12 0.83 - 117888 0.07 1495.65 1.00
Mass Spectum _____ —— ey pym—————— - —
§ q e -
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Isiillil ‘l VI L.j,¥ v —— —

100

150

$8.00 0.1
109.05 0.18
110.05 0.14
127.05 0.19
12795 0.17
145.00 0.09

mz__abun
149.00 0.07 .

184.00 026
186.00 0.08
21805 0.08
21895 0.07
25405 055

mz__ abun
255.05 0.08

256.05 0.51
25795 0.47
32395 063
325.00 0.08
326.00 1.00

- 200 250 300 350 400 450 500
mz Ratio

mz__ebun
327.00 0.13
328.00 0.63
329.00 0.08
330.00 0.21



JUPAC Congener No. 118
2,3’.4.4’.5-PENTAC!H.DROBIPI-1EN'YL
CAS No. 31508-00-6

. Matrix-fsolated Infrared Spectrum
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4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1

an1__gbs emi__gbs = cmil _abs sm1l__abs emi __gbs

67831 .0.11 885.19 0.1% 1051.02 022 1337.91 0.08

78838 0.08 83242 0.08 1094.31 0.24 134583 0.13

824.73 0.12 103725 0.15 1142.45 0.23 1455.18 1.00

Mass Spectum S —— ——— — .
ol ) ]
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é °
- 'Jxll!lL.l..A 'L . i E . v —
50 100 150 200 250 300 350 400 450 500
m/z Ratio

73.05 0.08 110.05 0.13 21885 0.07 32385 0.62 330.00 0.21

7405 0.14 12695 0.19 219985 0.06 325.00 0.08

85.00 0.06 12795 0.18 25405 043 326.00 1.00

$2.00 0.08 184.00 020 255.05 0.07 327.00 0.13

88.00 0.10 186.00 0.07 25595 0.43 328.00 0.65

105.05 0.18 21795 0.09 25795 0.14 329.00 0.08



TUPAC Congener No. 119 cl Cl
2,3',4,4" 6-PENTACHLOROBIPHENYL
CAS No. 56558-17-9

. Matrix-isolated Infrared v .

08

Rel. Absorbance
06
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o !
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D o T e o e e .
4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
em:1__gbs em1__gbs emt__abs cm1__gbs om1__gbs
677.00 032 85341 070 113455 036 138204 012 153093 0.06
71108 0.07 85101 042 114401 029 139157 015 154498 059
73885 013 88575 005 118627 015 143098 1.00  1558.15 036
70022 042 102627 042 124666 013 144712 063 157934 0.63
80298 044 103696 049 128045 0.07 147695 0.11
81591 042 109730 035 136845 054 143501 0.9
Mass SpectuUm e ————————————

04

Rel. Abundance
08

mz___sbun
109.05 0.17

110.05 0.12

12695 017

12795 0.15

14500 0.06
- 146.00 0.05

147.00 0.05

mz___abun
184.00 0.19

21755 0.08
21885 0.06
219985 0.06

25495 0.07



TUPAC Congener No. 120
2,3',4,5,5'-PENTACHLOROBIPHENYL
CAS No. 68194-12-7

Matrix-Isolated Infrared Spectrum

os

Rel. Absorbance
08
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4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
a1 sbs em1 _gbs em1___sbs cn-1__abs em-1___sabs
670.10 0.05 864.03 036 1099.31 0.39 1339.40 0.44 156539 0.69
693.14 027 870.33 0.09 110823 0.07 1892.24 0.17
765.42 0.06 880.38 0.14 1125.64 0.08 1417.11 047
808.87 0.63 897.2¢ 0.17 - 1143.30 0.30 1430.38 0.51
833.75 0.05 907.76 034 114922 030 147031 1.00
83655 0.05 106523 0.42 1271.85 0.08 1540.35 0.13
Mass Spectum S e vy eny ey
® | i ]
[ -]
; ad -
SN DATY U APV -
50 100 150 200 250 300 350 400 450 500
m/z Ratio
mz___abun mz___atun mz___abun vz ___abun mz__abun
"61.05 0.06 $3.00 0.06 186.00 0.07 25695 0.06 329.00 0.08
73.05 0.09 109.05 020 21795 0.09 25795 0.15 82990 021
7405 0.16 11005 0.13 21885 0.07 32385 0.63
75.05 0.06 126.95 0.20 21995 0.06 325.00 0.08
85.00 0.06 12785 0.18 25395 048 826.00 1.00
g2.00 0.09 145.00 0.07 25495 0.07 327.00 0.13
£8.00 0.11 184.00 022 25595 047 328.00 0.65



TUPAC Congener No. 121 Cl o
2,3°4,5' 6-PENTACHLOROBIPHENYL
CAS No. 56558-18-0
 Matrix-tsolated Infrared Spactrum ¢
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4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1

cmi __abs emi___gbs el abs cm-1__8bs cmi __abs

692.06 D.20 854.71 1.00 1250.85 0.07 1415.65 0.70 1596.09 0.88

73380 0.16 862.76 0.49 1265.77 0.05 1463.05 0.34

80133 054 110034 0.21 127381 0.08 146861 0.13

81048 0.41 112387 0.05 1366985 0.09 1547.10 0.32

.81883 0.23 1148.74 0.22 1372.47 0.51 1564.86 0.73

83328 0.06 118545 0.14 1390.67 0.18 1580.44 0.41

Mass Spectum __ ¢ e e ——— R —
o‘ o -l
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E o
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50 100 150 200 250 300 350 400 450 500
m/z Ratio

mz__sbun mz__abun mz__sbun mz__sbun mz___gbun

305 009 110.05 0.14 218.05 0.08 258.05 0.16 329.00 0.08

7405 0.15 127.05 -0.18 219.05 0.07 RN395 0.64 330.00 0.20

85.00 0.06 12795 0.18 25405 054 325.00 0.08

82.00 0.09 145.00 0.07 25505 0.08 326.00 1.00

88.00 0.1 - 184.10 022 256.05 051 327.00 0.13

109.05 020 188.10 0.06 25705 0.06 328.00 0.63



TUPAC Congener No. 122 cl cl Cl
2°'3.3' 4.5-PENTACHLOROBIFHENYL a
CAS No. 76842-07-4
Matrix-Isotated infrared Spectrum
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4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
cm1__abs cn-1__gbs cml__agbs [ 103 N -] cm-1__gbs
71007 0.20 87568 020 112864 0.05 141828 0.45 159082 0.20
722580 0.10 88447 0.06 1164.72 051 143054 1.00
75111 021 - 1042:.10 0.13 1189.78 0.18 1544.65 0.54
78592 056 105032 0.24 129724 0.06 156699 0.05
81725 0.37 1080.11 0.10 137042 0.47 1582.15 0.1
Mass Spectrum__ e — ~ —
gq [ T 4 ’ T T ]
e
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50 100 150 200 250 300 350 400 450 500
nvz Ratio
mz___abun mz___atxn mz _ sbun mz__abun
61.05 0.09 86.00 0.08 12205 0.08 218.05 0.11 82395 0.64
73.05 0.12 9200 0.12 12705 028 218.05 0.09 326.00 1.00
7405 022 $8.00 0.14 128.05 025 25405 0.60 327.00 0.13
75.05 0.09 $5.00 0.10 14500 0.09 25505 0.08 328.00 0.65
83.95 0.09 103.05 0.28 184.10 031 256.05 059 330.00 0.21
85.00 0.08 110.05 0.19 186.00 0.10 258.05 0.18



TUPAC Congener No. 123

2'3,4,4’ 5S-PENTACHLOROBIPHENYL
CAS No. 65510-44-3

. Matrix-fsolated infrared Spectrum
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4000 3500 3000 2500 2000 1500 1000
Wavenumber, em-1
em1 __abs cm-1__abs cml__abs .En'.l_lbi cm-1_ abs.
77880 028 873.00 0.09 - 1110.74 0.25 1294.21 0.09 148287 028
81053 0.45 880.16 0.09 114340 0.07 1365.70 032 1542.12 022
"826.07 0.08 1043.31 0.10 116324 0.19 1391.17 0.06 156222 0.15
85889 0.18 1082.62 0.09 120292 0.09 1431268 1.00
Mass Spectum e ———— E—
fal ]
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. 3 ‘ ll" x Al B L1 + - l r .
50 100 150 200 250 300 350 400 450 500
vz Ratio v
_ mz__ sbun mz__sbun mz___abun
61.05 0.06 $2.00 0.08 12885 0.05 - 21995 0.06 32490 0.08
73.05 0.08 98.00 0.09 14500 0.06 25395 048 32590 1.00
7395 0.14 99.00 0.08 183.00 0.05 25495 0.07 32680 0.13
75.05 0.05 103.05 0.17 184.00 021 - 25595 0.46 32790 063
83.95 0.05 110.05 0.12 1868.00 0.07 25895 0.06 328.90 0.08
85.00 0.05 12695 0.18 21795 0.08 25795 0.15 32980 021
86.00 0.05 12795 0.17 21895 0.07 32385 0.62



TUPAC Congeaer No. 124 ad
2°3,4.5.5-PENTACHLOROBIPHENYL o
CAS No. 70424-70-3 )
Matrix-tsolated Infrared Spectrum « c
—‘ll.f“llillr1]llll]ll1|‘l]1"ﬁ]l‘
o
[ -4

Rel. Absorbance
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4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
cmi __gbs em-1__gbs cml  ads cm-1___gbs
65848 0.06 82753 0.09 110229 0.60 136785 055 1526.77 0.08
66598 0.12 830.33 0.09 113785 0.10 139268 0.24 154410 084
673.05 0.06 87388 0.41 1164.24 055 1400.07 0.24 1565.19 0.05
704.75 0.19 884.52 0.13 1202.77 0.17 1433.81 1.00 1584.62 026
81434 0.67 104452 057 1245.03 0.17 1472.75 0.36 15980.77 034
81758 0.70 1073.04 0.05 1259.98 0.05 1477.06 0.26
Mass e vy — SE—
o L -
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S0 100 150
m/z Ratio
mz__sbun - mZ._abun,
61.05 0.07 8200 0.09
73.05 0.09 88.00 0.11
74.05 047 99.00 0.08
75.05 0.07 109.05 0.20
8395 0.06 110.05 0.14
85.00 0.06 12685 0.20
86.00 0.06 12795 0.19

mz__abun
145.00 0.06

184.00
186.00
21785
21895
21985
25395

25495
255.95

25795
32395
325.00
326.00

mz__abun
327.00 0.13
32790 0.65
32880 0.08
32990 0.21



TUPAC Congener No. 125
2’,3,4,5,6'-PENTACHLOROBIPHENYL
CAS No. 74472-39-2

Matrix-isolated Infrared Spectrum

04

Rel, Absotbance
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4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
cm1__abs em1__abs cml__abs cn-1__abs
650.16 0.05 81788 0.68 1155.17 0.07 137725 0.55 156420 0.47
70465 0.08 877.27 0.11 1182.77 0.36 1401.75 0.08 1591.18 020
73490 0.41 104038 0.09 1187.75 0.32 1418.75 1.00 159596 0.19
78128 0.41 105133 0.11 125195 0.07 1434.62 0.79
75008 092 1088.76 0.14 1278.15 0.17 154722 0.55
MassSpectum __ — :
gq i v y ]
o
g'. L g
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"l'“,LLUH—L-F—' eyl gyt
50 100 150 200 250 300 350 400 450 500
vz Ratio
mz__sbun mz __abun mz _sgbun mz ___abun mz___abun
61.05 0.07 108.05 0.20 183.00 0.06 25495 0.08 327.00 0.13
73.05 0.09 110.05 0.15 184.00 0.23 28595 0.52 328.00 0.683
74.05 0.15 122.05 0.06 186.00 0.07 256595 0.07 325.00 0.08
7505 0.06 126.85 0.21 21795 0.09 25795 0.17 330.00 020
92.00 0.08 127.95 0.19 219.05 0.07 32395 0.62
88.00 0.10 12885 0.06 21985 0.06 32500 0.08
89.00 0.07 145.00 0.07 25405 054 326.00 1.00



TUPAC Congener No. 126
3,3°4,4’,5-PENTACHLOROBIPHENYL
CAS No. 57465-28-8

Matrix-fsolated Infrared Spectrum

ljjlllllr'llillrlljll

08

Rel. Absorbance
08

04

0.2

4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
cml _gbs em-1__gbs cmi __abs cml __abs cml1 _abs
668.37 0.05 871.08 0.14 114468 0.28 1296.69 0.05 154055 0.60 .
68085 0.14 103383 0.28 1152.76 0.10 1359.17 0.23 1589859 0.14
753.17 0.10 104354 0.05 116554 0.11 1404.60 0.06
81185 0.42 1080.35 0.05 1205.69 0.06 1432.63 1.00
82411 0.10 1135.19 0.22 125696 0.05 1485232 0.17
LR o I
§ © ’ ¥ L S M L B v
er .
g'. " .
e
2 | .
50 100 150 200 250 300 350 400 450 $00
m/z Ratio
mz___abun miz __abun
50.00 0.07 86.00 0.08 12795 0.22 21985 0.08 326.00 1.00
61.05 0.08 82.00 0.1t 12895 0.07 25395 050 327.00 0.12
73.05 0.11 $8.00 0.13 145.00 0.08 25495 0.07 328.00 0.64
7405 021 99.00 0.10 184.00 027 25595 047 329.00 0.08
7505 0.08 109.05 0.24 186.00 0.08 25785 0.15 330.00 0.21
8395 0.08 110.05 0.17 21785 0.10 32395 0.66
85.00 0.08 127.05 0.24 21895 0.09 32500 0.08
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TUPAC Congener No. 127 cl C
3,3'4.5.5"-PENTACHLOROBIPHENYL o
CAS No. 39635-33-1
Matrix-fsolated Infrared Spectrum ¢ ¢
§ & ¥ ‘ 4 § t& & l | Sk 3 3

lTlll'

Rel. Absotbance
08

]llﬁf;lxllrlfll

o
[ -]
o
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§ ¥ ! 1 [ R
4000 3500 3000 2500 2000 1500 1000
Wavenumber, em-1
emi__ghs cm-1__sbs cm1___gbs cml__abs em1 _gbs
66923 0.05 860.24 033 1165.64 0.27 1416.18 0.41
67499 0.05 104183 0.11 1201.01 0.07 142088 0.76
688.36 0.08 1090.81 0.05 1258.37 0.05 154583 1.00
71624 0.08 110123 0.12 1366.08 0.33 1569.07 0.19
808.11 0.85 113083 0.17 1399.23 0.08 1573.89 0.31
Masss;_aecmm_ . -

04

Rel. Abundance
08
{

75.05 0.06

98.00 0.10
99.00 0.07

M—
108.05 020

110.05 0.13
12695 0.20
12795 0.18
145.00 0.07
184.00 0.20

ma__abyn
186.00 0.07

21785 0.08
21895 0.07
21895 0.06
254.05 043
255.05 0.0

ma__sbyn
25605 0.42

25795 0.13

22500 0.09
326.00 1.00
327.00 0.13

8

200 250 300 350 400 450 500
vz Ratio

mz__ abun
328.00 0.65
329.00 0.08
330.00 0.21



TUPAC Congener No. 128
22'3,3'4.4"-HEXACHLOROBIPHENYL

‘CAS

Rel. Absoibance
0.8

04

No. 38380-07-3

Matrix-Isolated Infrared Spectrum
_I—K'T-F_[_I'"r-l'?eulalcs]l101711tl|ln

llllf
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TIT TV [T T T T[T T T T T T T e
4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
anl __gbs cm-1__abs anl _sbs cm1 __abs cm-1__gbs
758.04 0.10 825.97 0.10 1164.62 0.08 137224 0.11
73691 038 - 885.61 0.12 118488 0.42 143442 1.00
81742 0.19 111409 0.05 135595 0.21 1576.80 0.05
Mass Speemm_ . . . — —— —
2ol ]
=1
g '. - - -
E° |
. - le.d e W i - h 3 . ﬂ' L
80 100 150 200 250 300 350 400 450 500
m/z Ratio
mz _sun  mz gwn mz __sbun mz___abun
73.05 0.19 110.05 0.25 17895 0.1 290.00 0.91 35995 1.00
74.05 020 126.05 0.19 18100 0.12 29100 0.10 360.85 0.12
8385 0.15 127.05 0.18 182.00 0.13 29200 0.42 36195 0.76
85.00 0.12 144.00 043 183.00 0.11 32295 0.20 36385 0.30
98.00 0.17 145.00 0.54 217585 042 32500 032
108.00 0.16 146.00 0.33 219.95 0.27 32700 o
108.05 0.42 147.00 0.14 288.00 0.70 35785 048
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IUPAC Congener No. 129

2.2°,3,3",4 5-HEXACHLOROBIPHENYL
CAS No. 55215-18-4

Rel. Absorbance

04

08

04

Rel. Abundance

4000

Matrix-Isolated Infrared Spectrum

llllll

llljlllllTll!

I-lllllf

8500 3000 2500 2000 1500 1000
Wavenumber, cm-1
ol __abs emt__abs el __gbe o aml __abs eml _ abs
72257 0.08 880.89 0.12 114443 0.07 1293.30 0.10 1566.08 0.13
73555 035 - 90154 0.17 115728 0.05 134831 0.56 1597.86 0.07
76124 021 105126 0.18 1162.07 0.06 1410468 1.00
78857 034 107581 0.13 1181.69 020 1420.07 0.41
838.16 021 1109.05 0.07 1189.28 0.07 1533.87 0.10
Mass Spectrum oo ] ey
4l M,LL.,LJ l e i : 7
50 100 150 200 250 300 350 400 450 500
mvz Ratio
mz__ atxn mz ___sbyn mz__abun mz__sbun
61.05 0.14 110.05 0.26 14700 0.14 288.00 0.78 357.95 0.53
73.05 0.19 122.05 0.11 17995 0.12 290.00 1.00 85995 0.99
74.05 0.16 126.05 0.19 181.00 0.12 291.00 0.12 36095 0.12
85.00 0.12 127.05 0.19 182.00 0.13 28200 0.49 361.95 0.83
98.00 0.16 144.00 050 183.00 0.13 32295 0.29 86395 0.34
108.00 0.15 145.00 0.60 218.05 045 82500 0.48
109.05 038 145.00 034 22005 0.29 327.00 0.28




TUPAC Congener No. 130

2,2',3,3' 4,5"-HEXACHLOROBIPHENYL

CAS No. 52663-66-8

Rel. Absorbance
08

01‘

Matrix-Isolated Infrared Spectrum

Cl ct <

Cl
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s 3 3 3 l L R L] »
4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
el __abs cm1 __abs on-1 _ abs cm-1__abs
71823 0.10 . 881.43 0.15 1126.71 035 1291.83 0.08 144683 0.13
739.28 0.18 892.99 0.21 1162.40 0.10 136188 046 146027 0.46
787.04 0.30 104443 0.17 1181.94 039 136751 036 154536 0.09
- 818.07 0.61 104950 0.13 1193.12 0.18 135043 0.49 155785 037
838.20 0.21 110929 0.22 1245.58 0.05 141290 1.00 1573.34 0.13
868.80 0.35 112181 046 1251.39 0.05 1428.48 0.25
Mass Spectum e ———
o[ ' J
o
gg - -
<
P | 2 ‘ ]_ v .
50 100 150 200 250 300 350 400 450 500
m/z Ratio
miz_abun ma.__gbun
61.05 0.12 109.05 0.40 146.00 033 - 22005 0.27 327.00 0.31
73.05 021 110.05 0.25 147.00 0.15 288.00 0.75 35795 0.52
7405 023 122.05 0.11 17895 0.12 250.00 0.98 35895 1.00
83.95 0.14 128.05 0.19 181.00 0.13 291.00 0.12 36095 0.13
85.00 0.12 126.95 0.18 182.00 0.15 202.00 0.46 36185 0.81
88.00 0.18 144.00 0.42 183.10 0.12 32295 030 36395 0.34
108.00 0.16 145.00 0.52 218.05 043 325.00 047



Rel.

Rel. Absorbance

TUPAC Congener No. 131

2.2’ 3.3"4,6 HEXACHLOROBIPHENYL
CAS No. 61798-70-7

Matrix-lsotated Infrared Spectrum h -
¢ 3 3 l [ B |
©
° o
[ -3
-2 I
.
° o
e -
4000 3500 3000 2500 2000 1500 1000
Wanber. cm-1
em1__gbs cm1__sbs em1 _gbs en1 _gbs em-1__abs
650.76 0.09 82530 033  1116.74 0.09 119933 0.09 142536 0.84
72687 0.31 865.08 0.16 1146.65 0.13 1269.28 0.06 153517 022
740.06 0.47 894.11 038 1157.65 0.20 134594 0.88 156814 0.43
77537 0.08 104749 0.25 116581 0.05 136652 0.06 1591.26 031
76894 0.45 106399 0.14 118021 0.29 141226 1.00
LS s N —
o. I kN R ] J
(-3 : .
'- - . -
° | & h |
.._....L.Lu,Lh.l : L,Jﬁ_ﬁ . I——
50 150 200 250 800 35 400 450 500
mvz Ratio
n n mz___abun mz__abun
61.05 0.1 11005 0.21 147.00 0.12 288.00 0.6 35795 0.52
7305 017 12205 0.10 17995 0.1% 295000 0.87 359.95 1.00
7405 015 126.05 0.15 181.00 0.11 29100 0.11 360.95 0.13
85.00 0.1 12695 0.15 182.00 0.11 252.00 0.41 361.85 0.78
9800 0.13 14400 0.35 183.10 0.11 32295 0.28 36395 0.34
10800 0.14 145.00 0.43 21805 039 32500 0.46
109.05 0.31 146.00 025 22005 024 327.00 0.29

ci cl a

Cl

"~




TUPAC Congener No. 132 Ci cl o Cl
2.2'.3,3',4.6'~HB{AC;HI.DROBIPHENYL
'CAS No. 38380-05-1

Matrix-solated Infrared S
ot pectrum
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Rel. Absorbance
0.6

02

jlllllelljllT'llllTi'lJ'

4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
om1__gbs emt _abs oni __abs cm1 _abs cn1__abs
65323 0.05 811.68 046 1181.11 0.60 1445.78 0.05
719.16 0.07 87587 0.26 136552 0.31 146596 0.11
75030 0.09 105433 0.13 1386.08 0.28 1858.38 0.05
78651 0.22 110045 0.17 1431.76 1.00 1590.73 0.10
Mass Spectrum . ey ——————
§ q I L 4 j
[ -]
g\t s o
: | 1 |
—_&LhﬁLL‘LJ;—‘ e 4 gy eyl pug——

50 100 150 200 250 300 350 400 450 500
mvz Ratio

mz__sbun ovz___atun .mz___gbun mz___abon mz___abun
61.05 0.10 109.05 0.32 147.00 0.12 288.00 0.68 35795 053
73.05 0.18 110.05 0.21 17985 0.11 290.00 0.84 359.95 1.00
7405 0.18 126.05 0.15 181.00 0.12 291.00 0.11 36085 0.13
8395 0.10 12695 0.16 182.00 0.13 23200 0.41 361.95 0.79
85.00 0.10 144.00 0.36 183.00 0.11 32285 027 362.85 0.10
98.00 0.14 145.00 045 21805 037 32500 0.44 36395 0.34
108.00 0.13 146.00 027 22005 023 327.00 0.28



TUPAC Congener No. 133

22’3355 -HEXACHLOROBIPHENYL
CAS No. 35694-04-3

Matrix-Isolated infrared Spectrum

0s

o6

0.4

Rel. Absorbance

0.2

lllill]

jj‘lTTl

L

4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
68543 031 - 1041.11 059 1146.78 0.15 1400.18 0.42 1571.12 058
. 7312 0.13 1064.18 0.08 119461 0.12 1412.67 0.61 158142 0.09
73053 0.08 110883 029 125652 0.06 143159 024
835.18 0.85 112585 089 1378.16 0.79 1439.99 0.11
869.04 0.68 1138.78 024 1389.02 0.58 155720 1.00
Mass Spectum g g ey -
B[ ]
(-]
g ; u -l
g 3 ) l -
1 ' '11' R lel __ l . ] .
50 100 150 200 .250 300 350 400 450 500
m/z Ratio
73.05 0.16 122.05 0.10 17985 0.11 28980 0.87 35995 1.00
7405 0.8 126.05 0.17 181.00 0.11 290980 0.10 36095 0.12
83.95 0.10 12695 0.16 18200 0.14 29190 0.41 86195 0.79
$8.00 0.15 144.00 0.40 183.00 0.10 32285 031 36395 034
108.00 0.12 145.00 0.49 21795 041 325.00 0.50
109.05 0.36 148.00 0.30 21995 025 32680 0.3t
11005 0.22 14700 0.12 28790 067 35785 053




TUPAC Congener No. 134 ) a ¢oa @«
2,2'3,3",5,6- HEXACHLOROBIPHENYL Q ’
CAS No. 52704-70-8
Matrix-isolated infrared Spectrum ¢ ¢
"-l""l_'l—l_]'—lrlallllﬁljilullliil|lllitlll
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4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
el _abs el __abs eml _ abs cnl _ abs cm-1___pbs
65144 0.11 782.15 0.12 - 115780 0.13 1384.07 0.21 156493 0.06
680.19 0.24 87187 0.18 1187.04 0.48 1397.03 094
68433 0.32 104941 049 12585.73 0.17 1418.08 0.31
73592 1.00 1071.09 - 0.63 126758 0.11 1462.06 0.12
75199 0.26 111526 0.05 137594 043 1851.72 0.11
Mass Spectrum — — N — ———— ———
§°. I ¥ ] ]
o
g .l i
r ~ h
- ‘MA-LAJ N S S| y— .
50 100 150 - 200 250 300 350 400 450 500
nvz Ratio :
mz___sbun mz___sbun mz___sbun mz __abun
73.05 0.15 126.05 0.14 181.00 0.12 291.00 0.11 359.95 1.00
7405 0.14 12685 0.15 182.00 0.11 29190 0.40 86095 0.13
85.00 0.10 144.00 035 183.00 0.11 32295 0.34 36195 0.81
- 98.00 0.12 - 145.00 0.44 21805 038 325.00 055 382985 0.10
108.00 0.13 146.00 0.25 21895 025 32700 034 36395 0.34
103.05 0.31 - 147.00 0.11 288.00 0.64 329.00 0.11
11005 0.20 17895 0.12 230.00 082 35795 054



TUPAC Congeaer No. 135

2.2'3.3'5,6™-HEXACHLOROBIPHENYL
CAS No. 52744-13-5

- Matrix-Isolated infrared Spectrum

08

bt
p=4 5
33 | |
.
° o
§ §F V7 1 K B K
4000 3500 3000 2500 2000
Wavenumber, cm-1
686.01 022 104365 1.00 1192.14 0.13 1431.07 0.42 '
72068 0.31 103088 0.67 1244.16 0.05 145346 0.61
81230 0.84 111457 020 1369.83 0.80 156042 0.52
83587 059 1128.02 0.61 13588.14 0.69 1586.44 021
868.41 0.43 118105 0.81 141723 094 1589.81 0.21
LEE ke E—
§ © [ - | 4 ]
(-2
gv. L | T
g Jl
'——*JJAA&L‘ y A o v o -
] 100 150 200 250 300 350 400 450 $00
m/z Ratio
73.05 0.18 12205 0.11 179985 0.13 290.00 0.84 859.95 1.00
7405 020 12605 0.17 181.00 0.13 291.00 0.11 36085 0.13
- 8500 0.11 12685 0.17 18200 0.14 292.00 0.41 861985 0.78
$8.00 0.15 144.00 0.39 183.00 0.1t 32295 030 36395 034
108.00 0.13 145.00 0.48 21805 0 32500 0.48
109.05 0.34 146.00 0.30 22005 024 32700 0.30
110.05 0.2 147100 ©0.13 288.00 0.67 35795 054
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IUPAC Congener No. 136 c Cl Ci Cl
22°3.3",6,6-HEXACHLOROBIPHENYL
CAS No. 38411.22-2

Matrix-lsolated Infrared Spectrum c d
 § l 8 3 q ] 4§ & ¥ 0¥ l f &8 § 8 l § § & 3 l L 3K O
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4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
el _ghs cm-1__abs el __abs cm-1__gbs cm1__gbs
687.00 0.18 - 82328 0.41 1128.99 0.06 1407.24 0.47
75434 005 - 104928 0.85 1147.89 0.06 1430.41 0.95
80293 0.31 1060.87 0.08 1179.38 1.00 1462.36 0.23
81348 086 111575 0.05 1362.3¢ 0.41 1560.31 0.10
Mass Spectrum _ e ————p—p—————————— - ————————
§ g -3 -l
r -
-3 -
: | h ]
[ . h l T l —— T

50 100 150 200 250 300 850 400 450 500
nvz Ratio
mz _abun mz__ abun
61.05 0.11 11005 0.23 147.00 0.13 22005 0.23 360.95 0.12
73.05 021 122.05 0.12 17885 0.09 288.00 0.58 36195 0.80
7405 020 126.05 0.19 179985 0.18 290.00 0.77 86295 0.09
- 85.00 0.12 12685 0.19 181.00 0.17 291.00 0.09 363985 032
$8.00 0.15 144.00 039 182.00 0.16 29200 035
108.00 0.13 145.00 0.49 183.10 0.1 35795 0.51
103.05 036 146.00 030 218.05 037 35995 1.00



TUPAC Congener No. 137 .
2,2’,34,4’ S-S HEXACHLOROBIPHENYL
CAS No. 35694-06-5

¢t ¢ ¢
W Wal
Ci

Matrix-tsolated Infrared Spectrum
Frrrri—

ll‘]llllefllIllll]

Rel. Absorbance
0.6

0.4

0.2
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4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
emi__gbs @ gmi_ &bs em1__abe ol gbs ceml__abs
65459 0.18 .104194 0.08 119288 0.08 141348 1.00 157640 0.05
68790 0.18 1047.74 0.07 1274.14 0.07 144449 0.05 159221 0.15
789.79 0.60 . 1083.75 020 1289.54 0.19 148120 0.30
82139 0.51 1106.64 052 1350.84 0.71 1487.06 025
83840 0.36 112783 0.10 1362.09 0.06 1530.49 0.14
871.74 0.16 114567 0.14 1373.04 0.09 1558.44 D.1%
882.05 0.10 118057 023 1378.70 0.19 1566.54 0.05
_‘Massw ey —————p———————— "”” ———— —
§ © \ T . ] -y
sl 1
gv. X J
g o
—M‘l—-.—,‘h‘ . heppepalilgar dl. pelfillegupupuny gy
50 100 150 200 250 300 350 400 450 .500
nvz Ratio
miz__ abun mz___abun mz___gbun mz__sbun
61.05 0.09 110.05 021 17985 0.09 289.00 0.09 35785 053
73.05 0.15 128.05 0.14 181.00 0.10 290.00 0.83 35995 1.00
74.05 0.14 12895 0.13 182.00 0.10 291.00 0.11 360.95 0.13
85.00 0.10 144.00 0.36 183.00 0.10 29180 042 361.95 0.83
88.00 0.13 145.00 0.43 21795 035 32295 0.14 36295 0.10
108.00 0.12 146.00 025 218985 0.24 325.00 023 363.95 034
105.05 0.29 147.00 0.11 288.00 0.65 327.00 0.14
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IUPAC Congeaer No. 138 a o
2.2'3,4,4".5" HEXACHLOROBIPHENYL o o
CAS No. 35065-28-2
. Matrix-fsolated Infrared Spectrum i
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4000 3500 3000 2500 2000 1500 1000
‘Wavenumber, cm-1
emi__abs em1__abs em1__gbe eml__abs cm1__gbs
73851 0.05 82157 0.14 108952 0.20 1180.76 0.21 144050 1.00
77144 0.05 891.14 0.13 1107.35 0.07 134382 0.19 147385 0.13
805.70 037 105401 023 114245 0.18 1368.05 0.24
LR e — R ——
o L i o
[
§ ; p -
2 } Jl d
a L);Llal.l.._} ' - i r e
50 100 150 200 250 300 350 400 450
m/z Ratio |
“7305 0.11 12695 042 - 18200 0.10 - 32295 0.12 36285 0.10
74.05 0.12 14400 027 217.95 028 32500 0.19 36385 0.34
98.00 0.11 14500 034 21985 0.18 32690 0.12
108.00 0.09 146.00 0.21 28790 056 35795 052
109.05 0.24 147.00 0.09 28090 0.73 35995 1.00
11005 0.15 17995 0.08 20090 0.10 36085 0.13
12605 0.12 181.00 0.09 29190 036 36195 0.81




TUPAC Congener No. 139 a G a
2.2’ 3,4.4' 6-HEXACHLOROBIPHENYL
CAS No. 56030-56-9

&iatrb(-!solaied infrared Spectrum

lilll'lllll1T]llllIlllll.lllll

Rel. Absorbance
060

o"

4000 3500 3000 2500 . 2000 1500 1000
Wavenumber, cm-1

ceml__abs emi__gbs cgml__gbs co-1__gbs eml__abs
65631 039 "869.74 028 . 1178.67 0.19 141149 0.17 1567.10 0.41

68684 0.14 1031.14 0.22 126859 0.10 1424.42 1.00
73342 0.07 - 108021 0.12- 132185 0.07 1482.37 0.14
74267 0.05 1108.70 058 1346.62 0.98 148838 0.12
80165 0.99 1139.15 0.19 1378.14 020 151297 0.22
81955 050 114621 0.23 1386.03 0.06 1534.80 0.17

Rel. Abundance
04

80 100 150 200 250 300 350 400 450 500

m'z Ratio
mvz___sbun - mz__abun mz __abun @ mvz __abun mz___abun
61.05 0.12 " 110.05 024 - 17895 0.12 290.00 0.85 36095 0.12
73.05 0.19 126.05 0.18 181.00 011 29200 0.39 36195 0.73
7405 0.17 12695 0.16 182.00 0.11 32295 0.18 363.95 0.33
85.00 0.11 - 14400 039 218.05 0.41 325.00 0.27
98.00 0.15 145.00 0.51 21995 024 327.00 0.17
108.00 0.15 146.00 0.32 23510 0.13 35795 0.52

109.05 038 147.00 0.14 288.00 0.66 35895 1.00
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TUPAC Congener No. 140
22’ 34,4’ 6’-HEXACHLOROBIPHENYL
CAS No. 59291-64-4

. Matrix-Isotated Infrared Spectrum
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Rel. Absorbance
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4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
cm1__abs cml _ gbs cm1__ abs cm-1 __abs cml  sbs
80442 0.8t . 108734 0.09 1356.30 0.07 1380.96 0.08 1548.73 0.29
81464 026 114925 0.13 1366.29 032 142652 1.00 157628 030
853833 0.34 118084 027 137381 020 1444.49 0.07
Mass Spectrum

04

Rel. Abundance
08

mz__abun
73.05 0.14

7405 0.15
98.00 0.12
108.00 0.10
10905 0.26
11005 0.18

100 150
m/z Ratio
mz__abun mz__abun
126.05 0.13 © 182.00 0.10 -
12685 0.13 21785 030
. 144.00 0.26 - 21995 0.19
- 14500 033 288.00 058
146.00 022 28990 0.76
147.00 0.10 29090 0.10

- 29180

325.00
327.00
85785
35985



TUPAC Congener No. 141
2,2'3,4,5,5-HEXACHLOROBIPHENYL
CAS No. 52712-04-6

Ci
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4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
68951 O 688.35 0.09 - 1143.43 0.18 138246 029 153151 0.20
Y7 <%;) 006 90349 021 1181.79 0.25 138098 0.16 1564.03 0.07
77111 0.24 - 104626 037 1247.19 0.11 1421.01 1.00
81905 0.39 108634 0.11 1286.09 0.07 143398 0.07
83764 0.32 1059.66 0.52 134837 0.68 146253 0.10 -
879.74 0.18 112846 008 137735 037 147462 0.49
Mass Spectrum v S —
Eo [ ]
o
Ev. I ]
: ) _——‘—th‘LlJ— l i
z -
] " ‘ : 4 4
50 100 150 200 250 300 S50 400 450 500
nvz Ratio
61.05 0.09 110.05 0.20 17995 0.11 289.00 0.09 35785 0.52
7305 0.15 126.05 0.14 181.00 0.10 290.00 0.86 35995 1.00
74.05 0.14 127.05 0.13 182.00 0.11 291.00 0.11 36095 0.13
85.00 0.09 144.00 035 183.00 0.10 29200 0.41 86195 0.81
88.00 0.12 145.00 0.44 218.05 038 82295 0.19 86295 0.10
108.00 0.13 146.00 0.26 22005 023 325.00 0.30 36395 0.34
103.05 0.30 147.00 0.12 288.00 0.66 327.00 0.19




IUPAC Congener No. 142

22’,3,4,5,6- HEXACHLOROBIPHENYL

CAS No. 41411-61-4

. Matrix-lsolated Infrared Spectrum

oe

0.4

Rel. Absorbance

ljll‘

lj]1ll

IllU'T'lil

2000

4000 3500 3000 2500 1500 1000
Wavenumber, cm-1

eml___abs cm3l__abs o _gbs ani__abs eml __abs
68198 0.09 879.00 0.05 1246.89 0.10 $329.18 0.6 1442.17 0.20
63091 051 1038.03 0.05 1252.5% 0.17 134353 0.24 147855 0.07
74200 085 1048.69 0.19 1263.08 0.06 135337 1.00

74741 0.48 109240 0.05 1284.16 0.12 1368.63 033

76768 0.08 113063 0.05 1320.77 0.06 1387.63 0.51

Mass Spectrum

Rel. Abundance
04 08

200250300350400450500

mm
mz___abun mz__abun mz___abun mz ___sbun mz___abun
7305 042 - 127.05 0.10 183.10 0.11 - - 29200 042 960.95 0.14
7405 011 13195 0.11 218.05 042 32295 026 36195 0.82
108.00 0.11 144.00 037 22005 027 32500 0.42 362.95 0.10
109.05 032 145.00 0.40 288.00 0.66 327.00 0.27 36395 0.35
110.05 0.19 148.00 023 290.00 087 35795 053
12605 0.10 147.00 0.12 291.00 0.12 85995 1.00



TUPAC Congener No. 143
2,2’34,5,6'-HEXACHLOROBIPHENYL
CAS No. 68194-15-0

ct

Matrix-lsotated Infrared Spectrum
'—'l_l-l"'l_l_l"l LA B |

04

Rel. Absorbance
08

0.2

Uilllllllllll]l

LN B I B

4000 3500 3000 2500 2000 1500 1000
Wavenumber, em-1
72283 0.19 83283 0.17 1183.05 0.13 -1365.75 0.08 1565.02 024
74161 0.13 876.48 0.09 120024 0.08 140491 1.00 159482 0.11
- 78118 0.32 ~ 1108.04 0.09 1270.0¢ 0.10 143653 0.49
793.81 0.51 1178.02 020 134884 053 1531.94 0.09
Mass Spectum_____ S — S —
ol ]
o
g‘ﬁ 5 o
- O )
®
—&‘—MJ—A‘—L‘J v . W y— . w——y
50 100 150 200 250 300 350 400 450 500
vz Ratlo
mz __shun mz___abun mz ___sbun mz___sbun
‘61.05 0.1 110.05 0.23 147.00 0.13 288.00 0.72 35795 0.54
73.05 0.19 122.05 0.11 17985 0.11 250.00 092 360.05 1.00
74.05 0.16 128.05 0.15 18100 0.11 281.00 0.12 36105 0.13
85.00 0.11 126895 0.18 18200 0.12 29200 046 36185 082
$8.00 0.13 144.00 0.3 183.10 0.12 32295 0.24 36295 0.10
108.00 0.15 14500 049 218.05 0.41 325.00 0.40 36385 036
105.05 0.33 146.00 0.28 22005 026 327.00 0.24
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TUPAC Congener No. 144

2,2',34,5" 6 HEXACHLOROBIPHENYL
- CAS No. 68194-14-9

Matrix-isolated Infrared Spectrum ci c
lTll] llllll]llrfll]llllll llll]
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llllllllllllll]lill‘ll.ll‘llIlllll'll
4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
cem1 __abs cml__abs cm1 __abs cm1__abs ceml  gbs
689.50 0.21 865.31 0.24 113885 0.17 . 134455 1.00 146933 0.12
73330 0.13 883.73 0.14 114399 0.17 1375.80 0.20 147765 028
74264 0.0 896.77 0.40 1165.30 0.06 138357 0.30 153408 024
788.44 0.12 103627 0.38 118053 0.31 1390.03 0.23 1566.13 0.26
81798 0.89 1084.36 0.12 124028 0.06 1428.17 0.91 1504.64 028
82755 0.682 1099.03 0.75 1252.22 0.05 143345 098
L EEERS L U — SE——
® L -
[ -
§§ . o
£ | L ;
| VOIE GHN AN T . v S
50 100 150 200 250 300 aso 400 450 500
m/z Ratio
mz___abun mz.__abun mz___gbun mz ___abun mz ___sbun
6105 0.13 ‘11005 027 ° - 147.00 0.15 - 28800 0.73 35785 054
73.05 023 122.05 0.12 17985 0.15 290.00 0.93 35995 1.00
7405 0.19 126.05 0.16 181.00 0.14 291.00 0.12 36095 0.12
85.00 0.13 12695 0.16 182.00 0.14 - 292.00 0.46 361.95 0.82
$8.00 0.18 144.00 0.41% 163.00 0.13 32295 0.22 36395 0.36
108.00 0.17 145.00 0.50 218.05 0.44 32500 036
103.05 0.40 146.00 031 22005 0.28 327.00 0.23



Ci Ct C

TUPAC Congener No. 145
- 2,2°.3.4,6,6-HEXACHLOROBIPHENYL Q Q
CAS No. 74472-40-5 \
Matrix-isolated infrared Spectrum a a
llll‘llll]llllljlll]llllT III'ITI
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5 3 8 1 ' § &t 3 8 ' § ¢ ¢ 31 ‘ s ¢ 1 q ]
4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
, em-1__gbs , cm-1__abs
87222 007 821.72 0.31 114429 0.23 1365.10 0.06 1572.03 0.45
67564 0.05 82739 0.35 1155.07 0.08 1409.48 1.00 1590.76 0.14
72750 0.16 864.04 0.15 1179.03 0.25 141745 026
73471 012 875.23 0.17 1194.29 0.14 1436.12 0.64
74558 0.20 103296 0.06 1202.77 0.08 1470.17 0.05
78052 0.62 108143 0.12 1254.04 0.07 153740 0.22
796.05 0.62 111531 0.09 1346.56 0.99 1565.75 0.44
Mass Spectum ___ S — —
ol ]
i ©
§ " o -
L} }‘ L 2 - [ 3
50 100 150 200 250 300 350 400 450 500
nvz Ratlo ’
mz___abun o _sbun mz__sbun mz__sbun
81.05 0.18 $8.00 0.19 13185 0.12 182.00 0.18 292.00 044
7305 028 - 108.00 021 144.00 0.46 183.10 0.15 358.05 0.54
7405 021 105.05 043 14500 058 218.05 0.47 360.05 1.00
8385 0.13 110.05 0.31 146.00 034 220.05 031 361.05 0.12
85.00 0.16 12205 0.16 147.00 0.17 288.00 0.70 36205 0.79
86.00 0.12 126.05 0.19 17985 0.18 290.00 0.89 36395 0.35
97.00 0.13 12895 0.19 181.00 0.18 291.00 0.11



TUPAC Congener No. 146 ' Ct ¢ c
2.2°,3.4'.5,5'-HEXACHLOROBIPHENYL
CAS No. 51908-16-8

.~ Matrix-Isolated Infrared Spectrum ¢
|}

ljl'llll]lllI'lllllllll"li‘T,lll

. af e

04

Rel, Absotbance
00

N 5
o
E I L ] L L}
4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
em-1__abs cm1_abs ami__abs ol __abs cm-1__abs
665.09 0.05 - B869.23 0.44 108823 0.08 1255.19 0.07 154288 0.08
68398 0.09 883.07 0.08 1108.42 0.18 1340.80 0.44 1588.79 0.49
71524 0.07 .~ 89350 0.16 1124.08 0.28 1389.01 0.58 1577.78 0.13
73050 0.20 809.56 041 1128.61 043 141678 0.78
76839 0.06 1043.76 0.24 114596 0.60 142850 0.28

83553 045 1079.37 0.74 119325 0.06 1470.60 1.00

------ P p—— "y P

i A‘sll-L.LAJA i .llﬁ.tﬁ e .

50 100 150 200 250 300 350 400 450 500

04

Rel. Abundance
0.8
4
» | T

m/z Ratio
mz__abun mz__abun mz___sbun mz__sbun oz __abun
73.05 0.17 110.05 020 17985 041 . 291.00 0.11 36095 0.13
7405 0.19 126.05 0.14 181.00 0.11 29200 039 - 36195 081
8395 0.11 12685 0.15 18200 0.13 32285 0.17 36295 0.10
. 8500 010  144.00 033 21805 034 325.00 027 86395 0.35
$8.00 0.15 145.00 0.41 22005 022 32700 0.17
108.00 0.12 14600 026 ~ 28800 0.64 85795 054

109.05 031 147.00 0.11 290.00 0.81 35885 1.00



TUPAC Congener No. 147 ¢ o c

22'3.4' 5.6HEXACHLOROBIPHENYL o

CAS No. 68194-13-8 -

Matrix-isolated Infrared Spectrum cl
_fTll‘]lll'llllllllllTlll] T T 1173
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3 8 38 l §
4000 3500 3000 2500 2000 1500 1000
Waverumber, cm-1
o1 abs em-1__abs em1__abs cm1__ ads cm1 _ abs.
€58.85 0.06 824.39 0.11 110815 0.34 1342.18 0.08 1550.42 0.05
674.19 0.44 848.42 0.71 1147.15 0.11 137250 0.26 156196 0.07
73943 0.07 870.19 0.24 116699 0.37 1386.12 0.43 1593.33 0.24
74681 032 1040.04 0.23 1239.16 0.11 1400.12 1.00 ~
763.64 0.1 108135 0.19 126227 025 148252 0.48
MassSpectum —p————— ————

ol i 1

Q@

-« L o
.y _u.d.n.ﬁ.Lm.L Fa L i
[ <

- rs -— r—
50 100 150 200 250 300 as0 400 450 500
mvz Ratio _

mz__gbun mz___abun mz __sbun mz ___abun
61.05 0.11 109.05 0.29 14700 0.10 290.00 0.73 359.95 1.00
73.05 0.18 110.05 . 0.20 181.00 0.09 291.00 0.09 36095 0.13
74.05 0.16 126.05 0.11 182.00 0.09 29200 0.35 36195 0.80
8395 009 127.05 0.11 183.00 0.10 32295 0.22 96295 0.10
85.00 0.11 144.00 0.27 21805 034 325.00 0.35 36395 0.34
98.00 0.14 145.00 0.34 22005 0.21 327.00 022
108.00 0.13 146.00 0.21 288.00 056 35795 051
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Rel. Abundance

TUPAC Congener No. 148 ci ct Ci
o ek \ ) /)¢
CAS No. 74472-42-7 ' ‘

" Matrix-fsolated Infrared Spectrum
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Rel, Absorbance

04
4

0.2

an-l__abs - smi_gbs em1__abs sml_abs
74021 0.05 86825 048 - 1185.62 0.13 1409.80 1.00 157522 0.15

77012 0039 - 103333 0.31 1248.35 0.09 142792 0.20

80487 0.24 1107.60 0.08 1252.84 0.07 146229 0.26

81329 0.33 111941 005 127784 0.07 1464.99 0.26

83658 0.21 1126.65 0.64 1371981 058 154689 0.49

85765 089 1152.10 0.17 1388.26 0.43 155888 0.46

Mass Spectrum . — . - e
q - -
(-]

04

SEUNT TN N B I

50 100 150 200 250 300 350 400 450 500

mvz Ratio

mz _abun mz__sbun @ mz __stun Mz shun mz __abun
73.05 047 122.05 0.1 17995 0.10 .291.00 0.11 36095 0.13
7405 0.19 126.05 0.15 181.00 0.1 29200 0.39 36195 0.79
83.95 0.10 12695 0.16 - 182.00 0.12 32295 0.3 36395 0.34 .
98.00 0.14 144.00 031 218.05 036 82500 0.37

108.00 0.13 145.00 0.40 220.05 022 327.00 0.24

10905 032 ~  148.00 0.27 -288.00 065 385795 052

11005 020 147.00 0.12 2950.00 085 35995 1.00



TUPAC Congener No. 149

22' 34’5 6-HEXACHLOROBIPHENYL

CAS No. 38380-04-0

Matrix-isolated Infrared Spectrum

Ci ct C

Wan Wal

Ct

c

I.llll]

04

Rel. Absorbance
0.6

!lll—]ll

b gl
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llll]llll1l||||""l’l‘ll ]
4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
en-1__abs cmi __abs a1 __abs eml___agbs
67829 0.05 868.00 0.08 1123.67 0.28 139287 0.35
683.41 0.08 88934 0.17 1136.10 0.20 1436.02 1.00
_748.78 0.05 897.60 0.32 114747 0.15 1455.14 0.09
760.06 0.14 1049.40 0.39 1181.02 042 147545 0.49
814.75 0.34 109523 034 133699 0.17 155840 0.06
Mass Spectum____ ¢ ——— — - - v
c‘ - -
[ -]
- L -
" i
l 1ilfﬁl.Jl ﬂ‘

nvz Ratio

mz __abun mz___abun miz __ghun mz___abun

73.05 0.12 126.05 0.10 181.00 0.10 292.00 0.34 357.95 047

74.05 0.13 12695 0.17 182.00 0.09 32295 0.14 85995 1.00

$8.00 0.10 144.00 0.33 218.05 0.34 325.00 0.24 36095 0.09

108.00 0.09 145.00 0.41 220.05 0.20 326.00 0.16 361.95 0.81
T 103.05 0.32 146.00 0.25 288.00 0.58 327.00 0.15 363.95 0.30

11005 0.19 178.95 0.10 290.00 020 328.00 0.09
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TUPAC Congener No. 150 ci ¢l Cl
22’ 34',6,6'-HEXACHLOROBIPHENYL o
CAS No. 68194-08-1

". Matrix-Isolated Infrared Spectrum a a
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4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
cn1__gbs cm-1__abs cm1__gbs anl__gbs om1__abs
65234 0.05 819.13 0.64 114856 0.06 . 1389.66 0.19 1549.13 063
72631 0.09 85429 1.00 115391 0.07 1423.62 0.47 185880 020
766.65 0.15 102654 0.17 117989 059 143094 0.76 1571.75 0.24
80626 0.18 1126.10 0.24 137425 0.62 146696 0.06
81343 0.41 1138.66 0.19 137843 051 147437 0.1
Mass Spectrum S —— v E—
o L -
[ -1
‘ - -
. O
K 3 o
c -
--f‘l"‘,L‘L—l ‘,h-j . .
50 100 150 200 250 300 3% 400 450 500
m/z Ratlo
mz__asbun mz__gbun vz _sbun
61.05 0.08 110.05 0.16 14700 0.10 287.90 0.49 361.85 0.80
7305 0.14 122.05 0.09 17895 0.11 28990 0.62 36285 0.10
7395 0.4 126.05 0.13 181.00 0.1 290.90 0.08 36385 0.34
85.00 0.09 12685 0.13 18200 0.12 29180 0.29 38585 0.08
$8.00 0.11 14400 028 183.00 0.08 35785 052
108.00 0.10 14500 035 21795 029 855.85 1.00
109.05 0.24 146.00 0.22 21995 0.18 396085 0.13



TUPAC Congener No. 151 G Ci
2,2°35,5' .6 HEXACHLOROBIPHENYL
CAS No. 52663-63-5
Matrix-tsolated Infrared a o ci
lllllllli'llﬁillllllllll' Illl'll
©
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Rel. Absorbance
[ X}

04

02

4000

08

Rd.
04

enl__gbs
679.43 035

735.12 0.08 .

74317 025
74863 0.44
81798 0.44
87234 0.20

5

mz__son
61.05 0.10
73.05 0.18
7395 0.16
85.00 0.11
88.00 0.15
108.00 0.14
109.05 035

3000 2500 2000 1500 1000
Wavenumber, cm-1
cm1__abs em1 __abs em-1__ abs
883.86 0.07 1168368 0.45 140950 0.60 156555 0.08
1045.07 052 1238.33 0.19 142549 0.06
108742 0.48 1338.29 0.06 146651 0.30
1099.05 0.70 1348.78 0.10 1471.66 0.28
113851 0.08 1380.81 0.43 1481.07 0.21
1149.01 0.06 1393.93 1.00 1553.07 0.13
100 150 200 250 300 350 400 450 500
mvz Ratio .
mz ___shun mz __abun mz___abun
110.05 0.23 14700 0.13 288.00 0.65 35795 053
12205 0.10 17985 0.18 250.00 0.81 359.95 1.00
126.05 0.15 181.00 0.14 291.00 0.10 360.85 0.12
12695 0.15 182.00 0.13 29190 0.39 86195 0.78
144.00 0.40 183.00 0.12 32295 0.24 36295 0.09
145.00 0.50 217985 039 325.00 0.40 36395 034
146.00 029 21995 0.25 327.00 0.25




IUPAC Cangener No. 152
2,2'35,6,6'-HEXACHLOROBIPHENYL
CAS No. 68194-09-2

" Matrix-lsolated Infrared Spectrum

C a
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4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
onl__abs cem-1__abs cm1 __ _ahs el _abs oml__abs
87555 055 104224 029 1246.24 0.33 1436.01 054 189120 0.11
782.03 0.69 107020 0.1% 1336.69 0.06 1458.31 0.05
79737 0.51 108347 0.28 136890 0.30 158186 0.11
830.78 0.08 1168.14 032 139765 1.00 156791 0.13
§70.79 0.14 118268 0.10 142249 0.13 1584.39 0.07
Mass Spectvmy e — S
Bal ]
[~}
g ' - -
3" |
S L-.A,Lui Ay 1 A . . -
50 100 150 200 250 300 350 400 450 500
nvz Ratio
mz___sbun miz__abun
€1.05 0.08 110.05 0.16 147.00 0.09 288.00 0.49 861.95 0.82
73.05 0.14 - 122.05 0.08 178985 0.11 290.00 0.64 36285 0.10
7385 0.11 126.05 0.11 181.00 0.10 291.00 0.08 36395 0.35
85.00 0.08 126.95 0.11 182.00 0.10 29180 0.32 36595 0.08
$8.00 0.10 144.00 0.26 183.00 0.08 35785 055
108.00 0.10 -445.00 032 217985 029 85995 1.00
109.05 024 146.00 0.19 21995 0.19 360985 0.13



TUPAC Congeaer No. 153 “
2,2°,4,4"5,5"-HEXACHLOROBIPHENYL o .
CAS No. 35065-27-1 :
Matrix-isolated infrared Spectrum ¢ «
[ I I L) l [ I S | Ij L L 1 § &t & 3 ' f &+ 5 7 l F ¥ ¢ 3 l LI R

02

Rel. Absorbance
08 0s

04

Illl—lll

4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
cnl__abs cem-1__abs cmi__abs am-1___abe eml __abs
656.7¢ 0.17 869.68 0.09 110328 0.43 1336.14 0.13 147941 023
68280 0.15 888.67 0.32 1148.24 0.61 1353.41 0.37 158140 0.12
71393 0.07 895.72 0.16 1249.67 0.05 136659 0.06
726.15 0.05 104889 054 1258983 0.05 144895 1.00 .
82589 0.27 1087.12 0.65 131631 0.09 1455.11 091
MvESSSDeC!{UN'V ey —p————————— . — S
gq ] - ey j
o
E., Z ]
g °
— ll—“{ldii 4‘f"h' hyy -y
50 100 150 200 250 300 350 400 450 500
vz Ratio
mz.__sbun mz __abun miz___abun mz__sbun mz___asbun
73.05 0.12 126.05 0.10 182.00 0.09 25190 0.3t 36295 0.10
7395 0.13 126.95 0.10 21795 024 32450 0.10 363.85 035
$8.00 0.10 14400 0.23 21985 0.15 35785 0.54 365.85 0.08
108.00 0.09 145.00 0.30 28790 052 35885 1.00
103.05 0.21 146.00 0.18 28890 0.64 36095 0.13
11005 0.14 181.00 0.08 293090 0.08 36185 0.78
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IUPAC Congener No. 154
2,2’ 4,4’ 5,6-HEXACHLOROBIPHENYL
CAS No. 60145-22-4

ct C
-
Ci (o]

« Matrix-lsolated Infrared Spectrum
| B L] ll[lllljlllllllllllll
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04

0.2

4000 2500 3000 . 2500 2000 1500 1000
Wavsnumber, em-1

em-1__abs cm-1__ghs cm1 _gbs cm-1___ahs cm-1__abs
68864 0.06 883.59 0.10 115031 0.19 1390.89 0.09 154961 036
B0S41 024 1028.69 025 1185.10 0.09 1434.02 1.00 157864 041
81890 0.81 108380 038 1249.07 0.08 144837 020
85023 028 110549 0.42 1343.25 0.30 1477.63 0.13
85728 0.08 114181 0.10 137058 0.25 1543.38 0.11
MgssSpegw{n ] — . . .

« | d

@

" o ‘ -

g [ -2
_.LJ..I-LLIJ oy h M e ,
50 150 200 250 300 350 400 450 500
m/z Ratio :

mz___shun mz__stun n miz__abun
61.05 0.10 110.05 0.21 147.00 0.13 28790 0.61 357.95 0.54
7305 0.17 122.05 0.10 17995 0.11 28990 0.81 359.95 1.00
7395 0.18 126.05 0.16 181.00 0.12 29090 0.10 860.95 0.13
85.00 0.10 12695 0.1 18200 0.13 29190 0.39 861.95 0.82
98.00 0.15 144.00 0.35 18300 0.10 32295 0.11 362.95 0.10
108.00 0.12 145.00 046 21795 034 82490 0.19 963.95 0.35
109.05 0.32 146.00 0.29 21995 022 32650 0.12




JUPAC Congener No. 155

2,2',4.4°,6,6-HEXACHLOROBIPHENYL
CAS No. 33979-03-2
Matrix-isolated infrared Spectrum
""‘"l""l-l‘ltllla||lrl‘ll—cagllll|lﬁll|ll
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4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
el __gbs ol abs el __abs om-1 _abs o1 __abs
80557 045 1002.66 0.09 1114.83 0.07 1371.64 048 184994 056
817.08 0.91 108788 0.24 115053 0.08 138359 0.17 1562.33 0.14
85925 0.49 1106.01 0.13 118456 0.10 1419.05 0.79
Mass Spectum S— —
§ q b -
o
g'- . -
z° |
- ‘J‘*‘,LL-J-.‘ l-,'h r— R — —

S0 100 150 200 250 300 350 400 450 500

mz Ratio

mz___abun mz___abun mz__gbun mz__abun mz___sbun
61.05 0.07 110.05 0.14 14700 0.08 288.00 0.46 360.05 1.00
7305 0.12 12205 0.08 17995 0.09 289.00 0.06 361.05 0.14
7405 0.12 126.05 0.11 181.00 0.09 250.00 0.59 36195 0.81
5.00 0.07 12695 0.11 182.00 0.10 201.00 0.08 36295 0.11
98.00 0.10 144.00 023 183.10 0.07 292,00 0.28 363.95 0.34
108.10 0.08 145.00 0.29 21805 025 358,05 053 36595 0.08
109.05 0.21 146.00 0.19 220.05 0.16 359.05 0.07



TUPAC Congener No. 156

2,33'4,4' S-HEXACHLOROBIPHENYL
CAS No. 38380-08-4

~ Matrx solated infrared Spectnum ¢l
§ 73 l—l | |
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o

Rel. Absotbance
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4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
ani _abs oem-1__abs anl___sbs anl __gbs cm-1 __abs
. 65344 023 823.28 034 107420 0.10 1266.16 0.05 1413.02 1.00
68387 0.30 83855 0.22 . 1119.28 0.08 127784 0.06 1480.22 034
711.74 0.08 87951 0.13 1136.49 0.41 1288.62 0.11 152656 0.15
72862 0.06 90331 0.06 1145.09 0.11 1343.61 040 1559.05 0.08
77285 0.37 1036.48 038 118329 0.17 1380.78 0.10
Mas:s Spectmm

Rel. Aumdance
04 08

P p——

A A

EEESOVION U S B R

50 100 150 200 250 300 350 400 450 500
mvz Ratio
mz__sbun mz___sbun mz__abun mz___gbhun mz___abun
73.05 0.09 126.05 0.10 181.00 0.06 251.00 0.06 36295 0.10
74.05 009 12895 0.09 18200 0.07 29200 024 883.95 0.34
85.00 0.06 14400 022 183.00 0.08 35795 053 36595 0.08
$6.00 0.09 145.00 0.27 21805 022 35895 0.07
- 108.00 0.08 146.00 0.15 220.05 0.14 85995 1.00
109.05 0.19 147.00 0.07 268.00 0.3% 86095 0.13
11005 0.13 17995 0.07 290.00 0.49
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TUPAC Congener No. 157

2,33’'4,4’ 5’"HEXACHLOROBIPHENYL

CAS No. 69782-90-7

Matrix-isolated Infrared Spectrum
"‘l"ﬁ'l(llla,nulllti—llllllsl TT v T1TY
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4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
eml__abe eml__abs eml__gbs eol __gbs eml_abs
75090 0.08 878.52 0.09 116746 0.30 1387.28 0.07 163764 0.14
78937 022 898.02 0.08 1182.27 0.14 140889 0.06 185115 0.10
810.14 0.41 104130 0.05 1202.73 0.07 1426,73 1.00
82581 0.06 115968 0.12 135380 033 146358 0.05
Vassspetm_____ — —
Eol ' ‘ ]
e
g; : . i
£l lJ.J.._L | ]
e e A ' - -
50 100 150 200 250 300 350 400 450
nvz Ratio .
mz__sbun mZz___atun mz__abun
73.05 0.11 110.05 0.15 17985 0.08 288.00 0.46 36195 0.81
7405 013 12605 0.12 181.00 0.08 290.00 059 36295 0.10
8395 009 = 127.05 0.12 18200 0.09 29100 0.08 36395 035
85.10 0.09 14400 028 - 183.10 0.07 29200 0.29 36595 0.08
. 88.00 0.11 145.00 035 21805 026 358.05 054
108.10 0.09 148.00 0.21 220.05 '0.17 360.05 1.00
108.05 025 147.00 0.09 25405 0.07 36095 0.13



TUPAC Congener No. 158 ™| o cl
2,3,3"4,4’ 6-HEXACHLOROBIPHENYL -
CAS No. 74472-42-7

‘ (o)
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Rel. Absorbance
08

04

o
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lll'rllllllllllllll"llr.lll
4000 8500 3000 2500 2000 1500 1000
Wavenumber, cm-1

on-1__ghs em1__ghs emi _ghs emi__gbs em1__abs
651.73 0.13 79294 022 1056.18 0.10 134354 055 156153 0.13
66655 0.24 820.12 0.40 113223 039 1380.77 0.07 1568.00 0.21
68397 0.19 86681 0.12 1139.16 021 142454 1.00 .
71791 023 897.16 0.14 117923 025 1479.27 0.14
74095 0.06 1037.52 0.37 1271.67 0.06 1531.82 0.14

o | o

[ -]

- | d

g o
_——‘-‘J*MA_ vy L o y apanpny
' "50 100 150 200 250 300 350 400 450 500
- mzRatio «

mz___abyn mz__abn mz__ abun mz___sbun
61.05 0.07 108.00 0.10 146.00 0.17 22005 0.17 860.05 1.00
73.05 0.13 108.05 0.24 147.00 008 288.00 0.44 861.05 0.14
7405 0.12 11005 0.17 17995 0.07 290.00 0.58 36205 0.83
8395 0.08 1268.05 0.11 18100 008 _  291.00 0.08 36295 0.10
8500 0.09 127.05 0.19 182.00 0.08 28200 0.29 36385 0.35
97.00 0.07 144.00 0.24 183.10 0.08 85805 0.54 86595 0.08
98.00 0.12 145.00 0.29 21805 0.26 359.05 0.07



TUPAC Congener No. 159

2,3,3°4,5,5’-HEXACHLOROBIPHENYL
CAS No. 39635-35-3

ct Cl

-~

Cl

W,

Matrix-Isolated infrared Spectrum c “
l_lll]llfl'lill]lllllllll' l‘lll
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‘ | R B L ] | SR | l s & 3 1 l § 1 11 ] .
4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
cm1__abs em1__gbs em1l __gbs cml __abs cm-1__abs
69355 0.16 918.00 020 118286 0.19 139224 0.26
75236 0.26 1081.13 0.07 1193.57 0.09 1404.24 1.00
80989 0.47 110217 0.13 127273 0.07 142103 0.19
838.15 027 111756 0.05 - 1342.69 0.59 152735 0.23
865.14 024 113666 023 1364.06 0.08 1569.47 0.44
Mass Spectrum ——— v ey ————————————r——— .
- -
[ -]
- | L .
:° |
<——-o-i-h-*—l-4-l-4hii‘ - — L ' ' S—
50 150 200 250 300 350 400 450 500
mz Rato
mz___abun mz__abun mz__sbun mz__abun mz _abun
81.05 0.06 11005 0.13 - 17395 Q.06 285.00 0.06 360.95 0.14
73.05 0.10 128.05 0.09 182.00 0.07 - 29000 055 36185 0.82
74.05 0.11 1268985 0.10 183.00 0.06 291.00 0.07 36285 0.11
85.00 0.07 144.00 0.21 21795 0.24 29190 0.26 36395 0.34
$8.00 0.09 14500 0.26 21995 0.15 35795 053 365.95 0.08
108.00 0.09 146.00 0.16 25395 0.06 35885 0.07
109.05 0.20 147.00 0.08 288.00 042 35995 1.00



TUPAC Congener No. 160

2,33’ 4.5,6- HEXACHLOROBIPHENYL
CAS No. 41411-62-5

Matrix-Isolated Infrared Spectrum
LI LN N T T DL B B N AN B BN B NN NN BN N B BN B LN NN N N M
ud
e
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T 1ttt rrorrrri
4000 3500 3000 2500
Wavenumber, cm-1
eml_sbs cn-1__abs 1 ol gbs sml__gbs
68032 0.34 899.56 0.31 1262.79 0.08 1366.66 0.55 157275 0.12
7213 1.00 107238 0.07 1269.69 0.12 1381.86 0.84 158155 0.08
77759 0.08 108448 0.11 1299.88 0.08 140648 0.05 158250 0.13
792.14 0.14 1104.04 027 1328.17 0.99 142250 0.14
88622 0.05 125681 0.08 1349.65 0.95 1478.75 0.09
Mass ectm____, . e v .
@ | ' 1
=3
et <
$ ¢ & 4 2 l IR L‘-_. . h I . —
S0 100 150 200 250 300 350 400 450 500
vz Ratio
mz__sbun mz__sbun _ mz__sbun mz__abun
50.00 0.08 126.05 0.09 147.00 0.07 29080 0.08 361.95 081
73.05 0.08 12695 0.0 183.00 0.07 29190 0.29 36295 0.10
- 7395 0.08 13195 0.08 217895 026 35785 0.54 36385 035
"~ 108.00 0.08 144.00 0.23 21995 0.17 35885 0.07 365.95 0.08
109.05 0.20 145.00 024 288.00 0.46 35985 1.00
11005 0.12 148.00 0.15 28990 059 36095 0.13




IUPAC Congener No. 161 a o c
2.33'4,5",6-HEXACHLOROBIPHENYL
CAS No. 74472-43-8 '

Matrix-isolated infrared Spectrum

'lvllllll.l‘lfllliil! lll]lil
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Rel. Absorbance

0.2

T 11T v 1 i_l_l_l—l_l_]—'l"l"!_l—]_l—lﬂ—l_r'l_r—l—r‘lﬁ"'l—r
4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1

em1 __gbs cml _abs . oml __abs eml _abs -
65066 0.13 810.09 057 110030 0.14 " 1391.68 0.16 158581 0.49

66244 0.07 82568 035 1120.73 0.17 1409.50 1.00
€95.63 0.06 86523 0.41 114287 0.05 141632 035
702.15 0.47 805.08 0.32 1180.78 0.30 145387 0.15
736.00 0.07 106835 0.07 134114 0.71 153245 0.11
77296 0.05 107728 0.13 1366.97 0.08 1867.02 068 -
Mass Spectrum

Rel. Abundance
04 08
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4

] 1

mz Rati
mz__sbun mz__abun mz__ abun mz___sbun

.61.05 0.08 110.05 0.16 147.00 0.09 288.00 0.51 359.95 1.00
73.05 013 122.05 0.07 17985 0.07 288.00 0.08 38095 0.13
7405 0.2 126.05 0.12 181.00 0.07 . 25000 065 = 3619 0.77
85.00 0.08 12895 0.12 182.00 0.08 2901.00 0.0 36295 0.10
98.00 0.11 - 14400 024 183.10 0.08 29200 030 363.95 034
108.00 0.11 145.00 031 21805 028 85785 053 365.95 0.08

109.05 024 146.00 0.20 22005 016 35895 0.07



TUPAC Congener No. 162 ¢ c cl
233455 -HEXACHLOROBIPHENYL o
CAS No. 39635-34-2
Matrix-Isolated Infrared ggeawm “
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rvryrr|ryrrrrjrsrrrrp vt o1
4000 as00 3000 2500 2000 1500 1000
Wavenumber, cm-1
on-1__abs anl__abs cem-1___abs em1__abs cm-1__abs
65629 0.08 83253 041 112189 0.23 139193 0.78 1561.12 025
662.63 0.07 868.37 036 1127.19 0.39 1413.85 0.B2 157583 053
66650 0.08 87433 0.13 1166.46 0.74 142850 0.28
87384 0.08 907.41 0.05 1199.96 0.13 1437.72 0.18
70531 0.15 104130 020 1206.79 0.07 1447.74 0.20
71929 0.12 105035 0.40 1258.68 0.08 183328 0.34
816.14 1.00 1108.61 027 1367.73 0.75 1546.17 0.90
Mass Spectum - E— E— S ——
o’ - -
[ -]
- L -
g (-]
1 .I-h.' m P - h ' S ' y
50 100 150 200 250 M0 350 400 450 500
nvz Ratio :
mz__sbun mz___abun mz __abun mz__sbun
‘8105 0.09 - - 108.00 0.12 145.00 041 - . 218.05 031 86095 0.12
73.05 0.15 109.05 0.31 148.00 025 22005 0.19 361985 0.80
7405 0.18 110.05 0.20 147.00 0.11 288.00 0.50 36295 0.10
8395 0.12 122.05 0.08 17995 0.10 290.00 0.63 363.95 0.35
85.00 0.09 126.05 0.14 181.00 0.10 29200 0.31
86.00 0.08 12695 0.14 18200 0.11 35795 055
88.00 0.15 144.00 032 183.00 0.09 35985 1.00




TUPAC Congener No. 163
2,33’ 4’,5,6-HEXACHLOROBIPHENYL
CAS No. 74472-44-9

Matrix-Isolated infrared Spectrum

Rogos
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0.4 0e 08

Rel. Absorbance

0.2

4000

| BRI

i

Cl Cl
|
L BN N

L3

3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
eml __gbs el _abs cml __abs cml__abs cm1 __gbs
66223 0.05 824.74 0.15 1143.62 0.34 1351.14 0.13 1488.10 0.15
665.03 005 . . 873.77 026 115034 0.05 - 1371.03 0.53 154896 020
67520 0.27 1037.74 058 1166.25 0.59 1383.85 0.73 1561.65 0.08
685.62 0.47 105431 0.06 1243.28 0.09 1400.47 1.00 159126 0.14
72982 0.72 1066.63 0.67 125833 0.23 147428 054
743.0% 0.10 113353 0.51 1269.07 0.07 1479395 0.39
Mass . A ————————————————— —— —ryyy————————
Ea | ]
[ -]
g*. s h N
3" |
c——-d-‘Ml—‘hl-ﬁ.-‘ y L i oy ey
50 100 150 200 250 300 350 400 450 500
m/z Ratio
miz __sbon mz ___sbun
81.05 0.07 - 110.05 0.16 17995 0.08 290.00 0.58 36195 0.79
73.05 0.12 126.05 0.11 181.00 0.08 291.00 0.08 36295 0.10
7405 0.12 126985 0.11 182.00 0.09 252.00 0.28 363.95 0.34
85.00 0.08 14400 0.24 183.10 0.08 35785 054 365.95 0.08
98.00 0.11 145.00 0.29 218.05 026 358.85 0.07
108.00 0.10 146.00 0.18 220.05 0.17 35985 1.00
103.05 0.23 147.00 0.08 288.00 0.46 36095 0.13



TUPAC Congener No. 164 _ c Cl Ci
-23,3".4",5" .6 HEXACHLOROBIPHENYL
CAS No. 74472-45-0

Matrix-Isolated infrared Spectrum

I"lli‘Ill1|lfllTllll|llll'
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Rel. Absotbance
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4000 3500 3000 2500 2000 1500 1000
Wavenurnber, cm-1 ’

- 653.05 025 81893 0.58 1075.47 0.05 1385.18 0.35 1558.44 0.12
66833 0.12 876.72 0.08 1165.2¢ 0.25 142589 1.00 159138 0.15
€78.41 0.05 104054 0.08 1180.16 0.50 145524 0.10
72141 023 105120 0.11 1200.16 0.10 1538685 0.13
808.63 0.43 107121 0.25 137140 0.41 1548.60 028
Mass Spectum _____ ¢ I N —

g Q -3 -
[ -]
g'. . -
3" |
-~ . ﬂ
| 'L&.LLJL ey k A . y v
50 100 150 200 250 300 350 400 450 500
vz Ratio
- - mz__shm mx __abun mz_ __abup mz__abun mz___abun
73.05 0.14 109.05 0.25 148.00 0.19 21995 0.17 35595 1.00
74.05 0.16 110.05 0.16 147.00 0.09 28790 0.48 360.95 0.12
8385 0.10 126.05 0.12 181.00 0.08 28980 0.63 36185 0.82
85.00 0.08 . 12895 0.11 182.00 0.10 290.90 0.08 362.95 0.10
$8.00 0.12 144.00 0.24 183.00 0.08 29190 031 883.95 0.35
108.00 0.10 14500 0.30 21785 027 35795 054



TUPAC Congener No. 165 c ¢ c
233’35,5',6HEXACHLOROBIPHENYL
CAS No. 74472-46-1

Matrix-isolated Infrared Spectrum a o« ¢l
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06

Rel. Absorbance
08

04

mz _abun
73.05 0.11

7405 0.11
$8.00 0.10
108.00 0.09
109.05 0.21
110.05 0.14
126.05 0.10

12695 0.
0.21
0.27
0.17

145.00
146.00
147.00
17985
182.00

0.07.
0.08

N
o
[ ] B .
4000 3500 3000 -2500 2000 1500 1000
Wavenumber, cm-1
em-1___abs o1 sbs eml _gbs .  cmi  abs cm1_ gbs
68354 0.20 87128 0.17 1166.7¢ 0.43 1385.05 0.63 156899 0.62
724539 090 107847 1.00 1253.16 0.05 1393.17 0.44 1580.75 0.18
81198 051 110024 0.13 ‘1340.25 0.10 1409.10 0.14 1588.75 0.34
83528 0.05 111958 0.24 "~ 1367.87 0.49 - 1420.75 0.19
86525 0.30 1151.14 0.13 137401 038 1551.76 0.29
g Mass Specum - —
o[ ]
Q@
g; . i
S ' ‘ d
= - h
———d—‘vb-‘-l-‘h-L‘—-‘ v e — y v

219.95
287.90
288.90
289.90
250.90

mz__abuo
363.85 0.34

365.85 0.08
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TUPAC Congener No. 166 a cl

2,3,4,4' 5,6- HEXAGILOROBIPHENYL
CAS No. 41411-63-6

Matrix-isolated Infrared Spectrum

o0s

Rel. Absorbance
06

0.4

02

§ 8 8 3 l L L B l § 8§ ¢ 3 l § ¥ ¢ 3 '
4000 3500 3000 2500 2000 1800 1000
Wavenumber, cm-1
em-1 _abs em-1__abs emi___abs el __abs eml __agbs
89036 055 107250 .0.20 1271.06 0.28 137939 0.91 159189 0.18
73739 0.83 109352 049 130023 0.07 1391.66 0.18
75137 o.M 111076 0.15 1329.26 1.00 1400.71 0.17
833.12 0.31 1157.14 0.05 133591 0.12 143529 0.60
1019.17 048 1258.10 0.18 1353.24 0.89 154190 0.09
Mass Spectrum e ppppenpeep—p—p———— ——p—————————
o I -
[ -1
'. =3 -
° .
- 4

SR IV WP R i

S0

omz___sbun
50.00 0.07

73.05 0.08
109.05 020
110.05 0.13
126.05 0.08

150
m/z Ratio
mz___abun mz___shun mz__abun
12685 0.08 21795 026 29180 027
144.00 0.21 21985 0.17 35795 052
145.00 0.23 28790 043 358.95 0.07
146.00 0.14 289.90 056 35895 1.00
147.00 0.07 29080 0.08 36095 0.13

200 250 300 350 400 450 500

mz___abun
361.95 080
362.95 0.10
86395 033
365.85 0.08



-- JUPAC Congener No. 167
2,3'4,4' 5,5’ -HEXACHLOROBIPHENYL
CAS No. 52663-72-6

Matrix-Isolated infrared Spectrum

cl CI
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Rel. Absorbance
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4000 3500 3000 2500 2000 1500 1000
«  Wavenumber, cm-1
anl__gbs cem-1__gbs M an-i___abs el _abs
653.68 0.11 877.70 0.29 106593 O 1208.54 0.07 140980 0.06
68587 0.10 896.98 0.08 1101.29 0.19 1244.26 0.05 143097 1.00
70531 0.11 $15.14 0.10 1145.7% 0.33 1260.75 0.06 147122 047
785.40 0.09 102385 0.05 116152 0.17 1338.32 0.40 153343 0.28
81334 0.44 104034 0.06 1169.14 0.38 1383.57 0.26 1553.02 031
87103 0.05 1048.17 0.05 1200.04 0.10 1400.64 0.08
Mass Spectrum_ I e ———————— ——————
8ol ]
=
g“. X L o
E o
<——-4--‘-L‘¢41-¢IJ. S h ey T ¥ —"
S0 100 150 200 250 300 350 400 450 500
vz Ratio
mz ___sbun mz___abun
73.05 0.10 126.05 0.10 181.00 0.08 29190 0.25 36395 0.34
7405 0.13 126.95 0.10 18200 0.09 35785 0.54 36595 0.08
8395 0.08 144.00 0.22 21785 023 358.85 0.07
$8.00 0.10 145.00 0.28 21995 0.15 358985 1.00
108.00 0.09 446.00 0.18 288.00 0.40 36095 0.13
109.05 022 147.00 0.08 28990 0852 36195 0.82
11005 0.14 17895 0.07 29090 0.07 36295 0.10



IUPAC Congener No. 168
2.3'4.4°.5",6-HEXACHLOROBIPHENYL
CAS No. 59291-65-5

Ci Ci
o
Cl Cl

- Matrix-lsolated Infrared crum
tnclll‘TTlllllajﬂ—lrlllsﬁ

08
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4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
eml __abs cmi__abs el abs oem1_ abs cm-1 _ abs
705.75 0.08 801.76 0.23 862.32 031 1101.78 0.07 1163.70 0.26
735.13 0.08 816.27 0.24 876.64 0.06 1108.09 0.05 1185.69 0.07
"790.85 0.24 82226 0.29 1041.8¢ 0.05 1149.43 0.06
Mass Spectrum v gy g ———
et -
<€ [ T
7 7
N Ll%LALJL - h " -—
50 100 150 200 250 300 350 400 450 500
m/z Ratio
oz abun miz___abun mz__gbun mz___sbun mz___abun
61.05 0.07 - 109.05 0.2t 147.00 0.08 290.00 058 86185 0.81
73.05 0.13 110.05 0.14 182.00 0.09 291.00 0.08 86295 0.11
74.05 0.15 1268.05 0.11 183.00 0.07 29180 0.28 363.95 035
8395 0.09 12695 0.11 21795 024 35795 055 36595 0.08
85.00 0.08 144.00 023 21895 0.15 35895 0.07
88.00 0.1t 145.00 029 25395 0.07 35995 1.00
108.00 0.09 146.00 0.18 288.00 047 36095 0.13



TUPAC Congener No. 169 cl o
3,3°4,4'5,5"-HEXACHLOROBIPHENYL
CAS No. 32774-16-6

ci

Matrix-Isolated infrared
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08

o.‘
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4000 3500 3000 2500 2000 1500 . 1000
. Wavenumber, cm-1
em-1__abs emi __abs cml __abs om-1__abs cml__abs
70281 0.06 86383 0.19 1208.03 0.07 1409.47 0.27 1538.10 0.85
808.03 049 104047 0.13 125387 0.11 1423.12 1.00
818.11 0.36 1167.13 0.91 1357.30 0.42 152981 0.34
Mass Spectrum — - — — S——
® b -
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3t | - 1
K
=T - o
g l & 1‘ 14] 2 l * v L — m‘ - ﬁ —— v

50 100 150 200 30 300 350 400 450 500
mz Ratio '

mz___abun mz__abun mz__abun mz__abun mz__abun
73.05 0.08 126.05 0.10 181.00 0.07 29090 0.06 36295 0.10
7405 012 . 128.95 0.10 18200 0.07 29190 0.21 36395 033
83.95 0.09 144.00 020 21795 022 35795 051 36595 0.08
$8.00 0.10 145.00 026 21995 0.13 35895 0.07
108.00 0.08 146.00 0.18 25395 0.06 35995 1.00
109.05 0.20 147.00 0.07 288.00 035 36095 0.13
110.05 0.12 - 17885 0.07 28980 045 36195 0.77



JUPAC Congener No. 170

22'33'4.4' S-HEPTACHLOROBIPHENYL

CAS No. 35065-30-6

' Matrix-isolated infrared Spectrum
[ ] 1 LI L

06 08

Rel. Absorbance

04

a oo o

ci ¢

a
llll‘l‘llll—] ||l'lll

4000
Wavenumber, cm-1

el _abs ool __ads enl__abs anl_pbs em-1__abs
65566 0.11 84383 0.23 . 116494 0.05 134841 032 1458.76 0.13
66625 0.30 881.2% 0.08 118099 039 136351 0.17 152993 0.07
76827 0.08 $11.83 0.08 - 1275.43 0.05 137080 0.19

79440 0.34 108724 0.05 128755 0.07 1409.45 1.00

81885 0.26 113066 0.10 1291.18 0.08 1449.48 0.08

Mass Spectrum, . S S

®L o

[

" - -
| | '
z -

—‘—A—M—L‘lklﬁl—i J, L “ y pny p—yp p—

50 100 150 200 250 300 350 400 450 500
mz Ratio
mz__abun mz__abun mz__abun
73.05 0.19 143.00 0.15 18200 0.12 328.00 0.19 395.00 0.13
83985 0.13 144.00 0.20 252.00 037 35695 0.17 396.05 0.97
88.00 0.12 14500 0.14 254.05 035 35895 0.33 397.05 0.12
-~ 108.00 0.22 146.00 0.12 - 32195 056 36095 0.26 39795 051
108.05 0.18 161.05 028 32395 093 36295 0.1% 39995 0.16
12605 021 18195 0.45 325.00 0.12 392.00 046
12695 020 16285 0.29 326.00 059 394.00 1.00


https://1-iSB.76
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TUPAC Congener No. 171 cl Ci Cl
22'3,3" 4,4’ 6 HEPTACHLOROBIPHENYL c o
CAS No. 52663-71-5 '
Matrix-isolated infrared Spectrum h
LI M B
o I
=
is. |
g °
: -
. X | i
o
c
‘_l_l—‘l_l-r-l'-lﬁllllllllllliiltllll
4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1 .
om-1_gdbs eml __abs ceml_abs 7
67186 038 81828 039 1058.22 0.06 117780 054 141982 1.00
743.00 0.12 82924 0.10 110235 0.13 126641 0.05 153443 0.18
77880 0.07 865.33 0.13 1133.44 0.08 134686 0.67 1565.17 028
806.18 0.58 903.10 0.10 116236 0.09 1369.18 0.38
L N —— s
@ L o
=3
. 5 ; = ‘ -
i Y L I | Jﬁ
50 100 150 200 250 300 350 400 450 $00
m/z Ratio
mz__sbun mz__abun
7305 027 126.05 035 16095 048 25395 045 36085 0.27
8385 0.19° 12695 033 16185 0.7 32185 0.63 391.80 0.43
85.00 0.15 13195 0.16 16295 048 32395 0.99 39390 1.00
98.00 0.17 143.00 023 18200 0.17 326.00 0.63 385.90 0.90
. 10800 0.34 144.00 033 19690 0.14 328.00 0.20 39795 0.47
109.05 0.28 145.00 0.20 19780 0.15 35685 0.16
11005 0.16 146.00 0.19 25190 049 35895 0.34


https://1-t19.82

TUPAC Congener No. 172
2.2'33"4,5.5-HEPTACHLOROBIPHENYL
CAS No. 52663-74-8

Matrix-isolated infrared Spectrum

Rel. Absorbance

s 8§ 38 ' § & 1 3 l LR St L ' ¢« 5 &t l LU l LN L AR BN R B
© X
g - -
g - -
I

[}

°- - ' .

A "
rtssv|Jjvytvrryjtrsrrgpstrrrrrsrrrrrrrvrryr oo

4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
cm-1__abs om1 __abs em-1 __abs cm1 _abs.
65361 0.05 879.16 0.07 114742 0.18 1387.68 0.55 156986 0.17
723.79 0.06 92205 0.28 1182.98 034 1409.55 0.84
75489 035 105085 0.18 1191.95 0.09 142948 022
82958 027 108323 0.12 134597 1.00 143798 0.14
841.03 0.46 111251 0.14 1358.84 0.05 1529.58 0.23
869.64 0.30 112610 055 1382.62 0.66 1558.35 0.46
MassSpedwm — . . —— .
§ q - -
[ -]
g ~ J o
2 | l | ' i L
200 250 300 350 400 450 500
mm
mz___sbun mz___abun mz___sbun vz _abun mz __abun
73.05 0.18 144.00 0.22 19880 0.11 328.00 0.18 895.00 0.13
83985 0.12 145.00 0.14 25200 038 35695 0.21 896.05 0.91
108.00 0.22 148.00 0.13 - 25405 0.36 35895 0.39 957.05 0.11
108.05 0.19 161.05 0.32 82185 055 36095 0.33 398.05 049
126.05 0.22 168195 0.51 32385 0S80 36295 0.13 39595 0.16
12695 021 16295 0.32 32500 0.11 892.00 0.44
143.00 0.17 182.10 0.12 326.00 056 " 394.00 1.00



https://1.C:,.00
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Ct Cl Cl

ll'lll

TUPAC Congener No. 173 - c
2.2°33"4,5,6- HEPTACHLOROBIPHENYL o Q

CAS No. 68194-16-1
Matrix-Isolated infrared Spectrum c cl

lllﬁ‘jlll]llllllllllilllllll

0.8

Rel. Absorbance
0.8

04

“‘ - o
o
¢« 1 &3 l [ IR K R §
4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
eml__abs onl__abs em-1___abs (102 . - em1__abs -
68352 031 905.79 022 1158.70 0.13 1328.04 083 141847 035
737.18 097 404636 0.07 126626 0.10 135283 1.00 146185 0.05
780.02 0.06 405334 0.13 1273.06 0.23 1372.72 052 1567.09 0.10
793.03 0.10 1080.53 0.14 1320.27 0.06 1384.66 0.56
S e S ——
® -
[ -]

Rel,
04

L

[ -LJ. ﬂ

50 100 150 200 250 300 350 400 450 $00

nvz Ratio
mz __abun mz__abun mz___sbun mz__abun mz__abun
73.05 021 143.00 0.21 182.00 0.19 32385 1.00 392.00 0.40
85.00 0.16 144.00 032 19890 0.14 326.00 0.€3 39390 0.94
108.00 0.21 14490 0.18 189790 0.13 328.00 0.19 39590 0.86
108.05 022 148.00 0.14 252.00 049 35695 0.25 39785 0.45
126.05 029 16085 039 25405 046 35895 0.46 399.95 0.15
. 12685 027 16185 0.63 256.05 0.14 36095 038
13195 0.15 16295 0.41 32195 0.62 36285 0.15



TUPAC Congener No. 174
2,2°’3,3' 4,5,6-HEPTACHLOROBIPHENYL

CAS No. 38411-25-5

Cl Ci

Ct

Ci

<5<

Matrix-Isolated Irnmredm a c
L L] [ [ B
A
e -
g q .
° o
33 -
e
o g
° -
T 183 J 1171 t_r"l"l'_l"l_]—'r"l—l'"l_["'l—l'rx
4000 3500 3000 2500 2000 1500 1000
Waverumber, cm-1
anl__abs cm1__gbs el _abs anl__abs ol abs
658.40 0.17 833.33 0.06 1110.70 023 1380.72 053 155647 0.05
72494 0.08 842.34 026 1182.36 0.78 1387.04 0.48 159121 025
74431 0.1% 879.71 0.05 1261.79 0.05 1418.14 1.00
753.83. 0.25 90641 0.16 1270.61 0.05 145155 0.24
814.63 0.63 " 1069.28 030 153333 0.12

134553 0.63

Rel. Abundance
04 08

mz__sbun
73.05 0.19 -

108.00 0.21
109.05 0.17

- 12585 0.22

12695 0.20
13195 0.11
143.00 0.15

mz __sbun
19690 0.12
15790 0.1%
25190 035
25395 036
32185 054

325.00 0.12

39190 0.46

mz__abun
393.90 1.00

89490 0.13
89580 099
396985 0.12
39795 051
399.95 0.18


https://13-15.53

IUPAC Congener No. 175
22°3,3',4,5', 6 HEPTACHLOROBIPHENYL

CAS No. 40186-70-7

Rel. Absorbance
08

04

Matrix-isolated Infrared Spectrum

LN L I

N
[~
8 ¥ 3 3 ’ § 3 bV 3 -
4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
oml__gbs cml _gbs anl__abs ol ___abs cm1___sbs
65423 0.19 868.62 0.37 1124.79 0.44 1389.20 0.52 1559.78 037
73207 0.16 $08.55 0.30 118057 0.31 140781 1.00
77605 0.13 104553 032 119383 0.05 142852 0.23
823.67 0.45 109620 025 1343.00 0.95 144893 0.28
839.16 0.19 111149 0.06 1380.76 0.39 15834.49 0.17
Mass Spectrum __ — : —
Eol ]
(-]

g < y
| D -
!——J—JJMW “ ‘ ‘l — n

150 200 250 300 350 400 450 500

m/z Ratio .

mz__abun mz__ abun mz___abun mz___abun
73.05 022 13195 0.13 16295 031 1323985 0.91 391.90 0.46
8395 0.14 143.00 0.17 18200 0.13 326.00 0.59 39390 1.00
108.00 0.25 144.00 0.24 196980 0.14 328.00 0.19 39490 0.12
109.05 0.21 145.00 0.16 18790 0.13 35695 0.21 39590 093
110.05 0.12 146.00 0.16 25200 039 35885 0.41 39795 052
126.05 0.23 160.95 0.30 254.05 038 36095 033 399.95 0.16
12685 022 16185 048 32195 058 36295 0.13




TUPAC Congener No. 176 a oo o
2,23,3'4,6,6"-HEPTACHLOROBIPHENYL
CAS No. 52663-65-7

Cc C

ljlr‘lll

Matrix-Isolated infrared Spectrum

llll‘lllllll

lilil11111lll

Rel. Absorbance
04 08 0e

0.2
]
w

llll]lll

4000 3500 3000 2500 2000 1500 1000
Wavetumber, cm-1
cem-1__abs om1 _gbs cnl __ghs cm-1__gsbs el __gbs
65485 0.14 830.57 0.29 1182.67 0.07 142381 1.00 1579.09 0.07
€59.12 0.12 864.53 0.12 1180.59 0.49 146056 0.11
73291 0.05 89848 0.34 1343.01 0.56 1535.62 0.15
77064 0.15 105423 032 137429 0.19 1559.03 0.12
81383 034 112117 012 1383.69 0.31 1568.16 0.17
st -
< L o
°F
r i -
1—-—A-L‘HA-JLLL-J ', by ‘j "
50 100 150 200 250 300 350 400 450 500
m/zRatio -
mz__abon mz___abun
73.05 0.16 12695 0.16 16195 032 . 256.05 0.08 354.00 1.00
8395 0.09 13185 0.09 162985 021 32195 0.42 384.90 0.13
85.00 0.09 143,00 0.1% 182.10 0.09 32395 0.68 386.05 0.83
108.00 0.17 144.00 0.16 186890 0.12 325.00 0.09 396.85 0.12
108.05 0.15 145,00 0.11 18780 0.11 326.00 043 39785 0.51
110.05 0.09 146.00 0.11 - 252.00 028 32800 0.14 398.95 0.17
126.05 0.16 16095 0.21 25405 026 39190 0.46


https://137-4.29

IUPAC Congener No. 177
2,2',3,3’,4" 5,6 HEPTACHLOROBIPHENYL
CAS No. 52663-70-4

Matrix-tsolated Infrared Spectrum a <
[ reT T

ll'llll‘llll‘ljll] Tllllll

0o

Rel. Absorbance
os

o L
[ 3
lllllTlllllll1lllilllel
4000 3500 3000 2500 ' 2000 1500 1000
Wavenumber, cm-1
cm1__ghs cm-1__abs cm _ gbs cm1 _ _gbs cm-1 __abs
66285 0.06 78555 0.18 1101.68 0.26 134855 0.07 146121 0.20
67083 0.05 821.23 0.10 1166.45 036 1367.00 0.43 155097 0.06
686.65 0.42 871.22 0.10 118158 0.19 137890 055 158054 0.14
726.75 0.09 889.67 033 1246.39 0.10 1401.70 1.00
750.06 0.35 106484 0.19 1259.43 0.17 1452.73 0.27
o. I | § L § j
[ -]
g'. L 4
3 o
0@ - -
b hint, l—ll‘d—i—"-—‘-.ﬁ ‘Ev_.ﬁ Ry é
200 250 300 850 400 450 500
anRatio
mz__abun mz___abun mz___abun m{z_.mm. m___m
73.05 0.14 145.00 0.12 19780 0.11 39390 1
108.00 0.17 146.00 0.11 25190 033 3zsoo 0.16 394.90 013
109.05 0.15 16095 0.28 25395 033 35895 0.23 39590 098
126.05 0.19 16195 0.45 25595 0.10 35895 0.43 89695 0.12
12695 0.18 16285 0.28 32195 052 86095 0.34 897.95 0.51
143.00 0.13 182.00 0.11 32395 084 36295 0.14 399.95 0.15
144.00 0.19 19690 0.11 32500 0.14 39190 046


https://1-101.70

TUPAC Congener No. 178 a «aa d
2,2'33',5,5' .6 HEPTACHLOROBIPHENYL
CAS No. 52663-67-9
Matrix-Isolated infrared Spectrum a o ci
y 8§ 3 1 l f. & 8 3 | S S l s 8 3 ‘ | S |

0s

Rel. Absorbance
o‘a

o“

ll"ITII

l‘ll'[llll!

4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
cnl__abs - eml__abs cem1 __abs cem1 _agbs cm-1___gbs
680.12 0.32 . 870.02 0.45 116759 0.61 138385 1.00 1576983 0.08
689540 021 1048.08 083 1172.77 0.06 1401.03 0.72
74139 0.17 '1085.18 087 1262.77 0.12 1412.10 0.53
74734 0.71 111059 0.05 1344.00 0.14 143587 0.19
82740 0.09 112556 0.8 1358.77 0.88 1552.07 0.41
83686 0.42 115550 0.4 1374.80 0.10 1561.02 0.44
““Ssm“"“ v S - ——
© ' «
[ ]
L A -
-
3 J g )
150 200 250 300 350 400 450 500
nvz Ratio :
73.05 0.1 143.00 0.17 182.00 0.14 326.00 0.56 39390 1.00
8395 0.13 144.00 0.24 16880 0.16 328.00 0.18 35490 0.12
108.00 0.24 145.00 0.16 19790 0.18 358985 0.24 895.90 0.91
109.05 0.21 148.00 0.16 25200 042 35895 0.47 39795 050
- 12605 025 160.95 0.36 25405 039 38085 0.40 39395 0.18
12895 024 16195 058 321985 057 36295 0.15
13195 0.12 16285 0.36 ‘32395 089 39190 045




TUPAC Congener No. 179 ¢ cl o Ci

2,2',3.3',5.6,6-HEPTACHLOROBIPHENYL Q @
CAS No. 52663-64-6 '
¢ ¢ ¢

‘Matrix-tsolated infrared Spectrum
TT T T T T 1] TT TN !

llrrlllllllll]]

Rel. Absorbance
0e

.04

o "
[ -]
$§ & 3 3 l § 8 3 1 [
4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
cm1__abs cmi__abs cem1_ gbs cml __abs em]___abs
656.48 0.05 76356 0.21 1180.17 0.28 1399.17 0.80 159088 0.1
877.45 0.08 813.18 052 118584 0.15 1410.68 0.44
68248 0.26 871.64 0.13 123845 0.11 145223 026
689.38 0.07 106258 1.00 1348.40 0.41 1554.08 0.06
74325 0.09 117070 027 1355.70 0.07 156098 0.06
MasfsfSpectmm‘ """"""" ————————————————— .
§q 5 ) d
[ -]
S i ]
" - -l
- O
[ ]
c - -
5 J whiad, u‘-‘-—l—-‘—t—-‘ E gy pdpmgpnglily
200 250 300 350 400 450 500
m!zRaﬂo
mz __sbun mz___abun mz___abun
73.05 0.16 144.00 0.18 19690 0.14 325.00 0.09 39695 0.12
108.00 0.17 145.00 0.13 187980 0.14 326.00 0.46 39795 050
103.05 0.15 146.00 0.11 252.00 0.30 32800 0.14 38995 0.16
126.05 0.19 16095 0.24 25405 0.30 35180 045
12685 0.17 16195 040 256.05 0.09 39390 1.00
13195 0.10 16295 027 82195 044 39490 0.13
143.00 0.12 _ 182.00 0.10 32395 0.72 39590 098

e e o

B L T T




TUPAC Congener No. 180

2,2'3,4,4°,5,5-HEPTACHLOROBIPHENYL
CAS No. 35065-29-3

-4

Matrix-Isolated Infrared Spectrum

08

04

Rel. Absorbance
08

ll‘lllrll'l

llllT]]lj

g - I -
rtstiJ]itttltivrtrr]rrrrrsssysrrrvrevsrgreerr
4000 3500 3000 - 2500 2000 1500 1000
Wavenumber, cm-1
sml__gbs emi__abs cml __abs emi__sbs eml__gbs
67451 0.17 869.65 0.07 112321 0.15 1337.64 0.30 1528.94 0.11
693.26 0.19 880.69 0.12 1150.82 037 1352.17 055
73143 0.10 8s2.78 0.11 1180.05 0.22 1386.97 0.0
80185 0.32 1066.71 0.41 126830 0.09 141296 1.00 -
847.18 048 109563 031 132425 0.17 1463.73 058
sk —— v—
q -l -
e
g'. s ’ -
i A, A, —ti
S0 150 200 250 300 350 400 450 500
- m/z Ratio
mz__abun mz__sbun mz__sbun mz_sbun mz__abun
7305 0.17 144.00 0.18 25200 034 35895 0.17 398.05 0.49
83985 0.11 145.00 0.13 254.05 032 36085 0.14 399.95 0.16
108.00 0.21 14600 0.12 32195 052 39200 0.44
103.05 0.18 161.05 026 32395 086 394.00 1.00
126.05 0.20 161.95 0.42 825.00 0.11 39500 0.12
12695 0.18 16295 027 326.00 054 396.05 0.94
143.00 0.14 182.00 0.11 328.00 0.17 397.05 0.12



' TUPAC Congener No. 181
2,2',34,4' 5,6 HEPTACHLOROBIPHENYL
CAS No. 74472-47-2

o

Matrix-isolated Infrared Spectrum
_r-"—r-'_'_rll!ll"”lllllllilllllll L B T N B
s- :
. |
g o
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rT 1 v 111 uj-rﬂ—l—l-‘—!—l—l—l—[—l—l"l—!—r—l_l—l—l_r‘l—l_l‘
4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
oni__ gbs o1 abs cm-1__ gbs cm-1_ abs
65422 0.07 825.22 0.13 127240 0.27 1368.58 0.50 154987 0.10
68786 0.46 870.14 0.15 1279.43 0.09 - 137406 0.21 1558.32 0.09
6954.04 0.14 104641 0.09 1321.668 0.05 1382.10 0.10 1594.65 0.24
74039 0.08 1103.65 023 133029 1.00 1390.85 0.65 160355 0.07
74840 0.36 1110.13 031 134624 0.13 1478.72 0.40
80388 0.57 114551 0.05 135222 053 1543.93 0.09
Mass Spectrum

08

vz Ratio
mz__abun mz__sbun
73.05 026 13185 0.18
7405 0.14 143.00 0.20
90.60 0.15 144.00 035
108.00 025 145.00 0.18
109.05 027 148.00 0.19
126.05 0.3% 161.05 0.46

127.05 036 16185 0.75

. Rel. Abundance
04
S
ez
j

mz___abun
- 360.85 022
39180 0.41
383.90 083
395.90 0.87
397.95 0.48



TUPAC Congener No. 182 Ci ci a
22'34.4°.5.6-HEPTACHLOROBIPHENYL
CAS No. 60145-23-5

- Matrix-Isolated Infrared Spectrum
o BELIL NN WL NN R N BN B S N N NN N BN S B N MR BN N RN

lllllll

08

Rel. Absorbance
08

< |
[
N
(-]
F § § 3 ] L L
4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
ol __abs - oml__abs cm1 __abs am-1 _gbs cmi __abs
- 65339 0.05 841.48 0.34 115439 0.07 . 137345 0.34 154883 0.42
€7251 0.20 860.31 0.2¢ 118187 0.17 1333.69 0.30 157066 021
74132 0.05 883.23 0.07 1185.14 0.18 1406.47 1.00
800.70 0.55 109254 0.13 127184 0.18 1456.28 0.06
818.75 0.19 112882 0.08 1349.69 058 1532.66 0.09
Mass Spectrum_ ——————————————— . .
q ho -y
[ -]

Rel.

04
F—
”~

vz Ratio
. mRz__sbun mz__abun mz _sun mz___abun
7305 023 13195 0.13 16295 031 32800 0.19 398.05 0.50
7405 013 143.00 0.16 18210 0.4 35695 0.15 400.05 0.16
85.00 0.13 144.00 0.23 25200 0.41 35895 0.29
108.00 0.25 14500 0.15 254.05 0.39 36095 0.23
109.05 0.22 148.00 0.15 32195 058 392.00 0.45
126.05 023 161.05 0.30 32395 097 394.00 1.00
12695 0.21 16195 0.48 326.00 0.62 396.05 0.97



TUPAC Congener No. 183
2,2’ 34,45 6-HEPTACHLOROBIPHENYL _
CAS No. 52663-69-1 '

Rel. Absorbance
0.6

04

4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
onl __gbs cmi__sbs em1 __gbs cmi _ _gbs cn-1 __abs
67325 0.10 835.77 0.20 1133.84 0.49 135753 0.31 154357 0.05
€92.63 0.08 866.93 0.17 1150.40 0.09 - 1398.49 0.06 1569.16 0.24
72908 0.10 889.63 0.14 1180.73 0.18 1424.20 1.00 159136 0.05
743.64 0.07 105249 029 1328.29 0.2 1474.05 033
81800 027 109564 0.46 134396 0.33 153381 0.15
-3 MR
[ -]
g - -
é °
450 500
mz __abun mz __abun mz __adbun
73.05 025 13185 0.17 16295 045 323985 1.00 39590 0.97
8395 0.14 143.00 0.18 18200 0.18 326.00 0.66 89795 053
108.00 0.31 144.00 028 196880 0.17 328.00 0.20 39995 0.15
109.05 0.26 145.00 0.20 19790 0.17 358985 0.23
11005 0.15 148.00 0.20 25200 047 368085 0.17
126.05 0.34 161.05 043 ‘25405 043 39180 047
12685 0.33 16195 0.68 32195 063 39350 1.00

. Matrix-tsolated intrared Spectrum
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TUPAC Congener No. 184
2,2’ 3,4,4°,6,6’-HEPTACHLOROBIPHENYL
CAS No. 74472-48-3

. Matrix-isolated rmmdm ¢ a
. | S T | ‘ [
8- :
is.
g (-]
Zs-
[ )]
N
[ -3
8 8 3 lﬁl [ ]
4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
cm1 _ ghs cml__abs em1 _ gbs em1  abs eml  abs
65337 0.09 820.43 0.50 1152.63 0.07 1395.81 0.28
659.43 0.08 859.40 0.39 1179.67 0.20 1413.49 1.00
66835 0.22 103245 0.13 125895 0.07 1536.37 0.28
750.16 0.06 109455 0.14 134693 0.82 154989 0.58
813.02 087 114151 033 137393 055 1565.56 0.76
L2 SRS R —
q - -
[ -]
; . ) -
-s .
-3 - -
T WY DU
50 100 150 200 250 300 350 400 450 500
mz Ratio
mz __shun mz___abun mz___sbun mz__gbun mz  sbun
7305 015 126985 0.12 161985 026 325.00 0.08 396.95 0.12
8395 009 13195 0.08 162985 0.17- 326.00 0.39 397.95 0.51
85.00 0.09 . 143.00 0.08 182.00 0.08 328.00 0.12 399.95 0.17
108.00 0.16 144.00 0.13 252.00 024 39180 0.45
109.05 0.14 145.00 0.09 258405 0.23 33390 1.00
110.05 0.09 148.00 0.10 32195 038 33490 0.13
126.05 0.13 16095 0.17 32395 0.60 39590 0.96



TUPAC Congener No. 185 a ada

22’3455 6-HEPTACHLOROBIPHENYL c 0 Q

CAS No. 5271205-7

Matrix-teolated infrared Spectrum a ¢
T T

lll'llllllllflllll'lll

Rel. Absorbance
0.6

04

p it
o
| SR R R J l T 1 ¥ 38 l T ¥V 113 l § 3 F 3 r
4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
em1l__abs em-1__sbs cml__abs gn-l__abs em1__abs
€30.21 0.31 -791.05 0.05 1098.76 0.44 1330.62 0.82 1408.62 0.49
69599 0.16 81827 032 1136.71 0.08 1347.19 0.20 147159 0.27
74094 0.11 906.18 0.19 124528 0.16 '1353.64 1.00 156546 0.05
74982 038 1045.65 026 1275.48 0.07 1361.08 0.78
Lk S —
§ q p -
Qo
g". X 4
l i
z o -
| N EE - - v
50 100 150 200 250 300 350 400 450 500
m'z Ratio
mz___abun mz___abun mz___sbun mz___abun n
73.05 021 12695 0.29 16185 0.60 25595 0.15 360.95 0.27
7405 0.12 13185 0.16 16295 038 32195 0.62 39190 0.45
85.00 0.13 143.00 0.17 182.00 0.18 32395 0.98 393.980 1.00
90.60 0.12 144.00 0.28 19690 0.18 326.00 0.61 89590 0.94
108.00 022 145.00 0.15 18780 0.17 32790 0.19 397.95 0.49
103.05 0.24 146.00 0.16 25190 049 85695 0.18 399.95 0.16

12605 0.31 160.95 038 25395 0.46 35895 0.34
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TUPAC Congener No. 186 ] ct C
2,2',34,5.6,6'"-HEPTACHLOROBIPHENYL

CAS No. 74472-49-4

cl Cc C

Ill‘]ll'll]l'llf

- Matrix-isolated infrared Spectrum

-llllllll]lljﬁ]i

S 1 g

Rel. Absorbance
00

o.‘

~
[
§ & 3 3 l T 8 1T 3 l T 3 1 r‘ s 3 & B l
4000 3500 3000 2500 2000 " 1500 1000
Wavaumw.em-i
em-1__gbs on-1 _gbs cm1__abs anl__abs cm-1 _gbs
68395 045 103048 0.12 1318.79 0.06 1437.60 0.47 1584.62 0.18
742.19 0.22 1085.08 0.13 1328.54 055 155493 0.08
78236 057 119500 0.11 1353.84 1.00 1565.74 025
797.10 0.42 125834 0.2 136326 0.63 1585.39 0.07
87954 0.14 126787 0.05 1380.54 035 159124 0.19
MassSpegm _____ ——— ]
® b .
o
" - -
° | J
c -
VRN Y U ﬁ
50 100 150 200 250 300 350 400 450 500
m/z Ratio
mz___sbun mz __abun
73.05 0.13 144.00 0.17 19690 0.11 325.00 0.09 396.95 0.12
- 408.00 0.13 14490 0.09 19790 0.10 $26.00 043 80795 0.51
10505 0.14 146.00 0.09 25200 030 328.00 0.14 398.95 0.17
12595 0.16 181.05 0.20 25405 028 35180. 0.45
12695 0.15 18185 0.32 258.05 0.09 39380 1.00
131985 0.09 16295 0.21 32195 0.42 89480 0.13
143.00 0.10 182.00 0.11 32395 0.67 29550 053



TUPAC Congener No. 187
2,2'3,4',55 6 HEPTACHLOROBIPHENYL
CAS No. 52663-68-0

Matrix-isotated infrared Spectrum
lllllli‘lllllIllllll‘llrll ljllilﬁ
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l“l“ll"'lTlllll-ll'Tl
4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
eni__gbs cml __gbs em1__abs cm-1__abs
663.73 0.05 889.42 0.13 1135.16 0.33 134736 0.06 149089 0.07
€79.20 0.29 - 908.69 0.36 ‘115281 0.08 1389.13 0.44 154186 0.05
741.78 0.31 103153 0.12 1167.74 037 1398.16 1.00 155448 0.10
81758 0.06 1082.07 025 1255.21 0.09 141351 0.16 156097 023
87168 0.13 109434 035 133182 025 1468.39 059
Mass Spectrum__ e ————————————— ey ————
ol )
©
g ndt o
g o
——t‘&JJﬂM-L—J’—A L ' é puy
200 250 300 350 400 450 500
mRatb
miz__abun _ mz__shon mz__abun
7305 0.15 14490 0.12 25190 030 35885 0.28 39795 0.51
108.00 0.17 145.00 0.11 25395 029 36085 022 39995 0.16
109.05 0.15 16085 023 32195 047 39190 046
12595 0.18 16195 037 32395 0.74 33390 1.00
12695 0.17 16295 023 32600 048 39480 0.13
143.00 0.11 19690 0.11 32790 0.15 39590 0954
144.00 0.16 19790 0.10 35695 0.14 38685 0.12



TUPAC Congener No. 188

2.2°.3.4°.5,6.6-HEPTACHLOROBIPHENYL

"CAS No. 74487-85-7
< Matrix-isolated Infrared Spectrum
llil'lr‘llllllllTll'llll] lll‘lll
« -
e
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7lfflllll1jllllllll‘|ll
4000 3500 3000 2500 2000 1500 1000
Wavenumber, em-1
emi__abs el __gbs cm1__ abs sl __abs cemi _abs
66589 0.05 - 82021 0.22 1044.18 0.15 134138 0.08 147352 0.05
67221 046 85289 0.17 114397 025 136895 0.56 154932 034
76063 0.13 859.78 0.55 116829 029 1390.13 0.13
77223 0.06 870.80 0.14 1184.63 0.05 140089 1.00
80582 0.09 1039.73 0.06 124763 0.23 _ 1462.66 0.23
Mass Spectrum S R — S —
£l ]
S
5.t _
. ©
2 } Lj ‘ .
1 JJu' l d oy PP
50 100 150 200 250 300 350 400 450 $00
. nvz Ratio
- 73.05 0.14 143.00 0.12 182.00 0.10 323985 0.67 S96.05 0.94
108.00 0.18 144.00 0.16 18880 0.12 325.00 0.09 387.05 0.12
"409.05 0.15 145.00 0.11 19780 0.12 32600 0.43 398.05 0.49
11005 0.09 146.00 0.11 - 252.00 029 328.00 0.14 89985 0.16
126.05 0.17 - 16095 023 - 254.05 027 3582.00 0.46
12695 0.16 16195 036 256.05 0.09 394.00 1.00
13195 0.10 16295 0.23 32195 043 395.00 0.13
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TUPAC Congener No. 189

2,33°4,4' 5,5 -HEPTACHLOROBIPHENYL
CAS No. 39635-31-9

S0

mz __abun
73.05 0.14

7405 0.09
8385 0.11
$8.00 0.10
108.00 0.18
109.05 0.14
11005 0.08

Matrix-isolated infrared Spectrum
-I~~llllllljjlllj"l‘Il[lllll lllll
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lll?'llll‘ll]l'lfl‘lill
4000 3500 3000 2500 2000 1500 1000
Wavenumber, ecm-1
on1__gbs el __abs cml __abe em1__abs eml__abs
65848 0.09 - 840.30 0.34 1129.73 0.08 1339.77 0.42 154987 023
66858 0.08 - 87359 0.16 1165.44 0.30 1382.77 0.30
70634 0.11 92767 0.05 118380 0.19 139756 0.20
77157 0.41 -1042.22 0.07 120083 0.09 1406.65 1.00
81756 052 1051.17 0.0 125750 0.05 . 144658 0.05
83525 0.05 108393 0.09 127729 0.07 152459 0.36
LR o, I — — S ———
© L -
©
'- - . . -
(-] : :
] Ll J '
*M‘r&‘u v—“ . A S— T "y

mz _sbun
396.05 0.83
897.05 0.12
338.05 0.50
400.05 0.16
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TUPAC Congeaer No. 190 a «a c
- 233%4,4°.5.6HEPTACHLOROBIPHENYL . -
CAS No. 41411-64-7
* Matrix-lsolated Infrared Spectrum a d
5 & B l $ § 5 1 l [ B . R l | S B B l | B . L 'j 5§ & 8 'j § &
©
° o
o
Es i
[ -3
o I
[ -7
5 4 3 3 ] s 8 8 3 »
4000 2500 3000 2500 2000 1500 1000
Wavenumber, cm-1
a1 __gbs cm-1__abs cm-1__8bs 1 abs om-i  abs
65750 0.05 796.11 0.23 113473 043 1350.60 0.63 147780 0.47
68345 0.35 82486 011 - 116328 0.05 1368.42 0.68 155942 0.08
€93.04 0.28 $05.87 0.11 126091 0.16 1380.01 0.32 ‘
731.15 0.69 103838 0.37 127356 022 138799 059
742.78 0.05 108024 0.05 132980 1.00 1407.04 0.05
Mass Spectrum —————————————————r —— — p—p—y—p————
o | §
[ -]
g = . -
T | L} i j | o
% S 1 £ 2 - y & r

mz__sbun
73.05 0.12

7405 0.08
85.00 0.08
108.00 0.13
109.05 0.13
12605 0.19
12695 0.18

mz__sbun
13195 0.10

143.00 0.12

- 14400 0.18

145.00 0.14
146.00 0.10
16105 0.23
16195 035




TUPAC Congener No. 191 | ci cl
233'4,4' 5" 6 HEPTACHLOROBIPHENYL
CAS No. 74472-50-7

Matrix-isolated Wmmm . ¢ c
| B | [ ] l T & 1

Cl ct

08

Rel. Absorbance
06

04

N 5
(-3
§ § 8 1 l i & 3
4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
em1__gbs cm-1__abs . cm1  abs om1__abs cm1 _ gbs
679.77 0.18 826.83 0.24 1050.89 0.1t 1261.21 0.09 153159 0.12
710.19 022 - 86696 0.14 1081.68 0.10 . 134112 0.64 1547.77 0.48
73708 0.06 878.56 0.10 114048 0.14 1373.05 0.16 1568.03 0.12
- 79361 0.25 813.41 0.12 1165.39 0.20 1378.73 029 1591.16 020
B805.26 0.09 103025 0.14 1180.00 0.27 1405.70 0.62
817.61 053 1039.82 0.11 1196.03 0.1% 141495 1.00
Mass Spectum — R ————y————
fo [ ]
<«
g'. b R
. O
K3
T - o
- ‘-‘LHLL—ﬁ—F J e
50 100 150 200 250 300 350 400 450 500
nvz Ratio
mz__abun mz___abun mz___ sdun mz __abun mz _abun
73.05 0.12 126895 0.14 16185 031 325.00 0.08 396.95 0.12
8385 0.09 13195 0.07 16285 0.19 326.00 0.38 357.85 0.51
€8.00 008 143.00 0.11 182.00 0.08 32790 0.12 399.85 0.16
108.00 0.14 144.00 0.15 25190 024 891980 045
108.05 0.12 145.00 0.10 25395 0.23 39390 1.00
110.05 0.07 148.00 0.09 T 32185 037 39490 0.13°

12605 0.15 16095 0.19 32395 0.62 39580 0.96



IUPAC Congener No. 192

cl ci cl
2.33'4.5.5" .6 HEPTACHLOROBIPHENYL o
CAS No. 74472-51-8
Matrix-isolated Infrared %amm @ e
‘ fF 38 1 3 l s 1 1t [ § & & 1 ‘ ] [ ] [ ' £ ¢ 3
©
° >
gq
© 8
E S (
N J , L
° Il
) T
I W 'L VT
4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1 .
gm1__abs el __abs em1__gbs em1 _gbs em1_ sbs
65168 0.06 '812.31 0.34 110252 0.13 1327.07 0.79 1391.79 0.17
87244 0.05- 865.41 025 1122.10 0.19 1349.97 0.71 141872 0.11
680.70 0.06 919.73 0.21 116489 0.06 1365.70 1.00 1569.34 0.49
72807 0.65 109085 0.16 126259 0.06 1380.19 0.43
e RS e L U
- | ]
o
N .
. &
3 -
: -
50 100 150 200 250 300 350 400 450 500
m'z Ratio
mz___abun mz__atun mz__ abun ‘Mz___abun n
73.05 0.12 12695 014 - 16195 029 32385 0.70 39590 097
7405 0.08 13195 0.10 16285 0.18 82500 0.09 396.95 0.12
£5.00 0.08 143.00 0.11 182.00 0.09 32590 0.45 397.95 051
97.00 0.07 14400 0.16 25190 027 82790 0.14 39995 0.17
108.00 0.12 145.00 0.09 25385 0.26 89190 0.45
109.05 0.13 14800 0.09 25595 0.08 85390 1.00
12585 0.15 16085 0.18 32195 043 39490 0.13



TUPAC Congener No. 193
2,33'4',5,5",6-HEPTACHLOROBIPHENYL
CAS No. 69782-91-8

Cl a

\ 4

c

o

Matrix-lsofated Infrared Spectrum : ¢l
'ﬁll'llll'llllllllllillllllilllil
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llllll‘lIl[lllT]Il‘l ]
4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
an1 _abs cm1__gbs cmi __ pbs on-1 __gbs em-1___abs
663.40 0.05 872.82 0.10 1050.07 0.08 134082 0.07 144253 0.21
69482 0.08 876.54 0.10 1080.44 0.28 1373.19 1.00 154721 030
72421 0.51 $03.86 0.05 1187.50 0.68 1388.92 0.08
81897 039 104083 0.05 1188.82 0.08 440150 0.41
MassSgectmm vvvvvvv — e
$ol " ]
[ -7
g'. 5 o
i ) ——*—J“-‘“‘-L—l—‘—#—‘ i
T - l
| Ay : ——
50 100 150 200 250 300 350 400 450 500
m/z Ratio
mz___abun mz __abun mz___abun mz abun mz __abun
73.05 0.14 126.05 0.17 161.05 020 32395 0.67 39590 0.96
74.05 0.09 126985 0.15 16195 032 325.00 0.09 39695 0.12
8395 0.11 13185 0.09 16295 0.21 32800 043 39785 0.52
$8.00 0.10 143.00 0.12 182.00 0.09 328.00 0.14 399.85 0.17
108.00 0.17 144.00 0.16 25200 027 39190 0.47
109.05 0.15 145.00 0.11 254.05 026 39390 1.00
110.05 0.08 146.00 0.11 32195 042 39490 0.13



TUPAC Congener No. 194
22'3.3°4,4' 5,5 -OCTACHLOROBIPHENYL
CAS No. 35694-08-7

0s

04

Rel. Absotbance
oe

o
[ -
s 8 ¥ 38 | § 8 1 3 ] s 5 3 1 .
4000 8500 3000 2500 2000 1500 1000
Wavenumber, cm-1 . .
on-1_ abs cm1 __abs omi __abs cm1 _ ghs emi _ ghs
69259 0.20 878.62 0.07 118182 047 134990 058 143420 0.05
78533 0.31 108259 0.08 1278.84 0.10 1365.37 0.07 :
835.79 0.20 110252 0.14 132851 0.19 1381.70 0.05
85229 034 115083 0.10 134197 0.46 1403.09 1.00
§ .v = -
| -3
21: L -
:° }
2l dl _ L _ i
50 150 200 250 300 350 400 450 500
vz Ratio
mz__gbun mz _ sbun mz___abun
73.05 027 143.00 0.60 17955 054 28090 023 42590 0.28
8395 0.16 144.00 0.78 181.00 0.40 85595 0.44 42750 0.82
85.00 0.14 145.00 0.42 21395 021 35795 088 42990 0.89
10700 0.15 148.00 0.20 21495 027 35395 0.65 43190 0.55
10800 047 16105 0.19 21595 038 96195 0.26 433.80 0.18
109.05 027 17795 051 286.00 0.4% 39290 0.20
13195 0.19 17895 1.00 28790 054 39490 0.20

- Matrix-isolated Infrared Spectrum

Cl cga o
Ci Cl

llilll111‘l;||
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TUPAC Congener No. 195
22'33"4,4'5,6-OCTACHLOROBIFHENYL

CAS No. 52663-78-2

0s

Rel. Absotbance
0s

eml__abs cm1___abs cmy __abs cm1__abs
66760 020 82189 0.18 1246.70 0.08 136797 0.65
695.13 049 91599 0.08 1264.56 0.13 137291 1.00
75114 0.42 110654 0.17 127186 0.31 1384.41 0.74
780.72 0.08 1170984 0.17 1328.29 0.88 145522 025
80643 0.71 118562 0.18 1350.80 0.81 1546.71 0.09
Mass Spectrum )

04

Rel. Abundance
08

Matrix-lsolated Infrared Spectrum

] Ci

lj]lll‘T"ITrilllel'.lIl

NP | lel 11

50

mz__abun
108.00 0.21

109.05 0.17
13195 0.13
143.00 035
144.00 0.47
14500 025
146.00 0.13

100 150

mz__abun
161.05 0.12

16145 0.11
17785 033
178.85 0.64
17985 059
181.00 027
21385 0.14

Ny

Py N

b

_—

Mﬂ-
21485 0.19

21585 028
286.00 037
288.00 0.48
29000 023
355985 045
‘35795 087

200 250 300 350 400
vz Ratlo

35395 0.68
36185 0.29
39090 0.12
39290 031
39490 0.31
39695 0.15
426.00 034

mz___atyn
428.00 0.89

430.00 1.00
43190 0.64
43390 0.24



TUPAC Congener No. 196 ,
22’33’44’ 5" .6-OCTACHLOROBIPHENYL
CAS No. 42740-50-1

g caca a
<o
Ct c

Tjj‘lll

Matrix {
-isolated intrared Spectrum

lllll,lrllllllﬁlllllj

04

Rel, Absorbance
08

o, S

) il
ﬁlll11ifl|!ill[llllll‘l-l j

4000 3500 - 3000 2500 2000 1500 1000

Wavenumber, cm-1

el __gbs cml__abs eml __abs 1 __gbs cmi _abs -
65532 0.12 826.68 0.30 1113.79 0.12 1341.64 0.49 144501 0.13
66148 0.18 85037 030 1158.58 0.07 - 1350.01 042 153580 0.19
-69452 0.10 865.60 0.12 1169.08 0.05 1360.36 0.28 156526 0.16
73455 0.10 102049 0.05 1181.75 0.30 1378.08 0.05 158093 0.09
80284 0.40 103357 0.05 1261.17 0.06 1385.72 0.21 1580.60 0.11
81693 0.11 1075.17 0.10 1335.66 0.34 1402.43 1.00

© L o

(]

i -

g -4

S— 'J“J-hll—hl-q-‘., -ﬁj,ﬁgﬁ-x & A

50 100 150 200 250 300 350 400 450 500

mvz Ratio

mz__shun mz__abun mz___abun mz__abun mz___abun

73.05 0.14 146.00 0.12 21595 023 36195 028 429.00 0.12

108.00 0.25 17795 026 286.00 0.31 39090 0.12 430.00 1.00

109.05 0.16 17895 0.49 288.00 040 33290 0.28 431.00 0.13
T 13195 012 17985 0.47 29000 0.19 39490 0.27 43200 0.65

143.00 0.28 181.00 0.21 35595 043 39695 0.14 43390 026

144.00 0.36 21395 0.13 85795 081 426.00 036

14500 0.21 21495 0.7 35995 0.65 42800 092
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TUPAC Congener No. 197
2,2'33',4,4°,6,6'-OCTACHLOROBIPHENYL

CAS No. 33091-17-7

04

Rel. Absorbance
06

0.2

Rel. Abundance
04 08

g‘atdx-!sotated infrared Spectrum

lllllll"l'll

!TCOIIIfT'

cm1 __gbs cemi __abs cm1__gbs
660.03 0.12 841.75 0.22 " 115635 0.19 135682 054
6952.13 0.10 864.64 0.33 1170.68 0.09 1380.17 0.17
74385 0.05 105523 0.07 1180.28 0.25 140335 1.00
81395 0.63 1062.61 0.06 1336.15 0.49 1835.62 0.33
826.00 0.27 112898 0.15 1340.07 0.48 1564.41 0.57
Mass Spectrum

mz ___abun
73.05 0.13

8385 0.10
107.00 0.08
108.00 0.21
109.05 0.14
120.05 0.08
13195 0.10

146.00 0.10

17885 035

AN [N Sun Jun ame e ens Jan Znn aan eun g

mz___atun
428.00 0.89

429.00 0.12
430.00 1.00
431.00 0.13
432.00 0.63
434.00 0.25



TUPAC Congener No. 198
22'3,3'4,5,5',6-OCTACHLOROBIPHENYL
CAS No. 68194-17-2

Matrxlsolated infrared Spectrum a o
l'llllllll'lllllll.llll
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— T — : —— -
4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
om1__gbs cm-1__abs cm1__abs el ghs em-1__ghs
690.71 0.20 86957 0.18 1174.41 0.05 136082 1.00
74895 0.40 92529 0.15 1269.77 0.09 139285 0.10
78156 0.09 105295 0.16 1331.10 0.80 1401.34 0.46
83230 0.12 1104.65 026 1347.18 0.10 143382 0.07
84059 0.07 112815 028 1353.83 093 155932 0.29
Mass Spectrum ey ———— I
q =3 -
[ -]
s r - -
7t | -
Al sl M B e
50 100 150 200 250 300 350 400 450 500
nvz Ratio
mz__abun mz___sbun mz___abun mz__abun
7305 0.19 14500 035 181.00 037 35595 0.51 39695 0.18
90.10 0.16 " 146.00 020 21395 025 85795 0.97 42600 035
108.00 032 161.05 0.18 21495 030 35095 0.76 42800 092
109.05 0.25 16155 0.16 21595 0.40 38195 0.23 430.00 1.00
13185 0.18 17785 0.44 286.00 047 39090 0.16 432.00 0.62
14300 0.49 17895 0.85 28300 059 39290 038 43390 0.25
144.00 0.66 178.95 0.80 290.00 029 39490 0.37

a ct ¢

Cl

"~ 4




IUPAC Congener No. 199
22'3,3',45,5°.6'-OCTACHLOROBIPHENYL
CAS No. 52663-75-9

Matrix-isolated Infrared Spectrum
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4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
cm-1__abs cm1 __abs cm-1 __abs cm-1___abs

660.03 0.09 843.15 0.21 1081.02 0.12 1338.33 0.97 153128 0.10

666.78 0.07 87248 0.17 1109.17 0.17 1349.15 0.07 1554.08 0.09

69488 0.29 ~ 878.09 0.11 116898 0.41 1355.63 0.07

74031 0.13 892200 020 1176.09 0.15 1377.34 0.91

745.63 0.40 103054 005 - 118539 024 1403.29 1.00

75731 0.3 107655 0.28 1260.46 0.06 1430.04 0.31

Mass Spectrum S — . ————r————————
q i LJ L] J
o
< L -

E [~}
Al e '.4-1 j l l L_.‘ ' - -
50 100 200 250 300 350 400 450 500
mlzRaﬁo
mz__abun mz___gbun

73.05 0.10 148.00 0.10 21585 025 359895 0.51 43150 0.63

408.00 0.16 17795 023 - 21785 0.10 36195 0.21 433.90 0.25

108.05 0.14 17895 0.43 28590 0.27 42550 0.36 »

13185 0.10 17885 041 28790 034 42790 0.91

14300 0.26 181.00 0.20 28990 017 428590 0.11

14400 0.34 213985 0.17 95595 034 42990 1.00

14500 0.18 21495 0.21 35795 0.64 43080 0.12



TUPAC Congener No. 200 c ci
2.2°3,3,4,5,6,6-OCTACHLOROBIPHENYL ' o
CAS No. 52663-73-7

g o

_ Matrix-fsolated Infrared Spectrum

Rel. Absorbance
0.8
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4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
cm-1___abs emn-1_ abs eml__abs el __sbe cemi__ abs
68757 0.07 77257 0.12 90854 0.11 1258.91 0.05 141156 033
69343 024 813.46 022 107394 025 1328.20 035
765.06 0.11 82254 0.12 1181.70 028 135356 1.00
8 R
gg | J
o ! ]
. ©
t :
. | n" v
50 100 150 200 250 300 850 400 450 500
avz Ratio
mz ___sbun mz__ _abun mz.___aun mz___abm miz__abun
73.05 0.10 145.00 0.15 21395 0.13 35585 0.31 42890 0.12
108.00 0.17 1468.00 0.09 21495 0.17 35785 0.60 42390 1.00
109.05 0.12 17795 0.18 21585 020 35985 047 43090 0.13
13185 0.08 17895 036 28590 023 36185 0.20 43180 0.63
143.00 0.21 17995 0.34 28780 029 42590 035 43390 025
14400 0.27 181.00 0.16 28980 0.14

42780 0.89




TUPAC Congener No. 201
22°33°4,5'6,6'-OCTACHLOROBIPHENYL
CAS No. 40186-71-8

Matrix-fsotated infrared Spectrum
"'T'T"I_I"T'Tcil|rl|1|¢¢|¢|¢lr|'11.1111
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4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
cm1 __gbs cm-1__abs cml _ abs cm1___gbs
- §52.18 0.07 827.76 0.27 . 112659 0.03 136828 0.44 155566 0.08
. 68532 034 - 88523 0.12 1168.87 033 138035 020 1574.74 0.15
74720 0.08 87185 0.18 1180.69 0.20 1388.79 0.13
759.65 0.17 809.66 0.2% 124700 0.11 1403.79 1.0
77791 0.08 1058.47 0.10 133795 0.52 144428 030
82057 0.09 1068.17 033 1349.77 0.08 1835.71 0.10
Mass Spectrum _ SR — ES— —
o | .
P=
3 .» -
3 k -
L . N
50 100 150 200 250 300 350 400 450 500
m/z Ratio
mz__sbun . mz__atun
73.05 0.13 17795 0.28 28590 0.3t 39080 0.15 428.90 1.00
108.00 0.24 17895 0.52 28790 040 39290 0.34 43080 0.12
108.05 0.15 179.85 0.49 28990 0.19 39480 0.32 43180 0.62
143.00 0.29 - 481.00 0.22 35595 041 39695 0.17 43390 025
14400 037 21395 0.15 35795 0.76 42590 035
145.00 0.1 21495 0.19 35385 061 42790 092
146.00 0.12 21595 0.26 36195 026 42890 0.12




JUPAC Congener No. 202
2,2'3,3°,5,5°,6,6-OCTACHLOROBIPHENYL
CAS No. 2136-99-4

. Matrix-Isolated infrared Spectrum
B L
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Rel. Absorbance
06
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o~
° -
4 8 3 ' | | | 3R [ 4 | § ‘ | 1 |
4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
cm-1___abs em1__abs cm1 _ _abs an-1__abs cm1 __abs
68028 021 - 8§72.17 025 1169.05 0.64 135180 0.08 140636 1.00
692.66 0.06 106691 0.44 124192 0.05 138291 023 154641 0.08
76055 053 1073.61 0.78 1331.33 0.8% 1380.06 0.27
MassSpevm —
q I L} L] j
o
o -
b LAA.LA—LJ _— ﬁ —— r—
80 100 150 200 250 300 350 400 450 500
m'z Ratic
mz___sbun mz __abun mez _shun mz___shun mz___abyn
73.05 0.10 145.00 0.16 - 21385 0.18 35595 0.31 42890 0.12
108.00 0.18 148.00 0.09 21495 0.19 85795 0.62 42990 1.00
108.05 0.12 17785 0.22 21595 0.23 35995 050 43090 0.13
13185 0.08 17885 040 288.00 024 368195 020 43190 0.63
143.00 0.22 $79.95 037 28790 032 42580 035 43390 0.25
14400 029 181.00 0.17 28950 0.14 42790 088



TUPAC Congener No. 203
22'3,4,4’5,5"6-OCTACHLOROBIPHENYL
CAS No. 52663-76-0

Rel. Absorbance
08

04

Matrix-isolated irfrared Spectrum
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4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
em:1__abs em-1__abs el _abs sml__abs
654988 0.12 816.78 0.07 110133 0.19 133391 0.75 144855 0.11
66296 0.09 B26.88 0.42 - 113349 020 134733 0.11 147003 0.40
€76.16 0.06 868.32 0.08 113961 024 1356.07 1.00 154231 0.07
688.71 0.33 889.87 0.15 1168.36 0.08 1383.34 0.73 154992 0.05
700.19 0.15 -1028.71 0.06 1260.60 0.22 1383.47 056
74481 0.36 106930 0.26 1329.63 0.76 140281 0.12
Mass Spectium . — E— v
Ea [ ]
[ -]
g". L -
.
E ! ML‘L} L ]
50 100 150 250 300 350 400 45D 500
m/z Ratio
mz__sbun mz___abun oz _aghun mz __abun
- 73.05 0.13 145.00 0.21 21495 0.17 35985 0.64 430.00 1.00
108.00 0.2% 146.00 0.13 21595 0.24 36185 0.27 431.00 0.12
109.05 0.19 17785 025 286.00 0.3t 38290 0.19 432.00 0.62
120.05 0.11 178.85 0.48 288.00 0.43 39490 0.18 434.00 0.25
13185 0.13 17985 043 250.00 020 426.00 0.34
14300 027 181.00 020 855985 039 428.00 0.87
144.00 0.39 21395 0.13 85785 0.77 429.00 0.11



IUPAC Congener No. 204 cl [~ I ~ |
2,2',3,4,4°5,6,6'-OCTACHLOROBIPHENYL o ol
CAS No. 74472-52-9
: Matrix-lsotated Infrared Spectrum a @ d
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4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
anl__sbe em-1__gbs sl __sbs cml __abs em1__abs
-68038 0.13 859.71 0.28 12683.74 0.18 1373.683 043 159739 0.06
68783 046 - 114925 021 1322.16 0.06 138781 028
76264 0.13 118685 0.07 1331.10 0.72 1460.06 0.14
80529 0.12 125130 0.05 1353.20 0.83° 1550.06 0.64
817283 097 1258.07 020 1365.73 1.00 1587.18 0.44
Mass Spectum . SO— . —
< b -
=
b l ]
i -l
£ A i
|_IJ.AL-LNJ e v

mz___ abon
73.05 0.14

90.10 0.12
108.00 0.20
109.05 0.19
120.05 0.11
13185 0.11
14300 0.28

oz ahun
144.00 0.41.

145.00 0.23
148.00 0.14
161.05 0.10
16155 0.10
17795 028
17895 052

mz__abyn
17995 047

21385 0.18
21485 021
21585 028
21785 0.11
28800 033

' 86185 024

mz___abun
428.00 0.80

429.00 0.11
430.00 1.00
431.00 0.12
432.00 0.65
434.00 025



TUPAC Congener No. 205 cl (o] C
2,33'4,4'5,5",6-:OCTACHLOROBIPHENYL
CAS No. 74472-53-0

Matrix-lsolated Infrared Spectrum G c
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0.6
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4000 3500 3000 2500 2000 1500 1000
Wavenurmber, cm-1
em-1__abs cm1__abs cm1 _ abs em-i__abs cm1__abs
€53.35 0.06 87649 0.06 1171.64 0.18 1370.02 1.00 158238 0.08
69741 0.07 $30.17 0.05 1199.42 0.10 1383.86 0.52
72729 048 105027 0.06 1262.70 0.10 1444.72 0.08
79736 0.16 108480 0.05 1327.52 0.66 1545.19 0.18
82034 034 " 1155.10 0.14 1349.37 0.46 154883 0.19
Mass Spectum
©
o

! A Jh Jhlﬁ 5

50 100 150 200 250 300 350 T 400 450 500

Rel.
04

vz Ratio
nvz__sbun mz___shun mz__sbun mz___gbun mz._abun
73.05 0.11 14500 0.18 21395 0.10 35785 0.67 43100 0.13
8395 0.11 146.00 0.10 21495 013 - 35995 052 43200 0.63
108.00 0.17 181.05 0.10 21585 0.19 36195 0.22 43400 026
109.05 0.14 17795 020 | 286.00 027 42600 0.36
13185 0.12 17895 039 28800 033 42800 092
143.00 0.25 17995 0.37 29000 0.16 429.00 0.12

T 14400 033 181.00 0.17 35595 035 430.00 1.00



TUPAC Congener No. 206
2,2'33'4.4° 5,5’ ,6-NONACHOLROBIPHENYL.

'CAS Na. 40186-72-9

Rel. Absorbance
06

04

0.2

4000

ol __sbs
660.73 0.08

63956 0.18
74731 021
80562 027

T

* Matrix-isolated Infrared
-ﬁﬂ_l_'—l_'mnllllll‘[lllllll‘n

3000 2500
Wavenumber, cm-1
el __abs cml _gbs
84825 0.23 1187.5% 0.07
108553 0.06 - 126781 0.08
111927 0.08 133128 0.53
1180.07 0.11 134152 052

‘Wi} LB B B Lj l,j

3500

em-l__abs
135458 058

137838 1.00
139547 0.08
1428.83 0.06

l"'lll

1000

em1_sbs

04

Ml

mz __sbon
$0.00 0.24

107.00 030
108.00 0.41
11995 0.21
13185 023

142.10 021 -

143.10 031




TUPAC Congener No. 207 ] Ci Ci
22°33",4,4'5,6,6NONACHLOROBIPHENYL . o
CAS No. 52663-79-3
Matrix-solated infrared Spectrum a @
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4000 3500 3000 2500 2000 1500 1000
Wavenumber, em-1
cm1__abs em-1__abs cm1 _abs cm1__gbs :
65755 0.11 818.50 0.34 1170.22 0.0% 1357.87 0.84 154839 0.14
88355 032 837.09 0.21 1180.42 0.12 137435 1.00
703.76 0.05 86521 0.10 1258.92 0.15 143839 0.11
749.38 0.06 - 1078.04 0.05 125291 0.07 145094 0.05
76155 0.16 1134.79 0.07 1337.97 0.96 1535.70 0.18
Mgss Spectmm e ] .
B[ ,
[ -3
g; L o
2 | [ .
I!A' l 414 ‘ ' VN 1 n P . v by
50 150 200 250 300 350 400 450 500
vz Ratio
mz___sbun mz___abun mz___abun
407.40 0.10 - 179.85 0.11 23290 0.1% 39190 053 464.85 0.12
10790 0.13 19490 0.15 24880 0.13 39350 050 46585 0.73
142.70 0.09 19590 0.34 25190 0.12 39580 0.26 467980 0.34
14400 0.13 196.90 0.33 31885 020 45985 0.28 46990 0.11
155585 0.15 16790 0.17 32185 034 48185 0.79
16085 0.24 23080 0.12 32385 021 48285 0.10
16195 0.15 23190 0.16 38990 024 468385 1.00




IUPAC Congener No. 208
2,2°3,3"4,5,5'.6,6'-"NONACHLOROBIPHENYL

CAS No. 52663-77-1

Matrix-Isolated Intrared _?mdmm
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4000 3500 3000 2500 2000 1500 1000
Wavenumber, cm-1
emi__abs em1__abs - omel___abs cm:1 _abs cm-] __abs
9129 0.24 87259 0.09 117035 0.20 1363.30 0.3¢4
75845 020 92755 0.19 117854 0.05 1384.77 0.18
76202 0.22 107480 0.10 1338.87 0.94 140933 0.38
78321 0.08 108237 028 1343.03 1.00 1421.18 0.07
Mass Spectrum SN B
2o ' ]
(-]
g 'o - -
g [ -]
Fy ll',i 4 r— é ‘h’_‘ - R .1
50 150 200 250 S00 350 400 450 500
vz Ratio
mx___sbun mz abun : mz__ sbun mz___abun
90.00 0.15 15995 028 18780 029 321985 0.48 46195 0.80
'107.00 0.18 16095 043 23090 0.2t 32395 0.31 46385 1.00
108.00 0.23 16185 0.27 23190 028 88990 0.31 46595 0.73
T 13195 0.14 17895 0.19 232980 021 39180 068 467980 036
142.10 0.15 184.90 026 24880 0.18 39390 0.64
143.10 0.19 19590 058 25190 0.19 39590 035
144.00 023 19690 056 319985 030 45395 0.28

04

Rel. Absorbance
0s

a C
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TUPAC Congener No. 209 C Ci Ci Cl
2,2'3.3",4,4',5,5",6,6-DECACHLOROBIPHENYL o
CAS No. 2051-24-3 *
" Matrix-tsolated Infrared Spectrum , a daa a
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4000 3500 3000 2500 2000 1500 1000
Wavsnumber, cm-1
cm1__gbs cm1 _ gbs o1 gbs om1__ghs cm1  gbs
658.61 0.06 760.80 0.16 1093.60 0.05 134549 1.00 136482 026
69658 0.17 829.39 0.29 1328.30 0.30 1359.13 0.09
Mass SpeCUm e rrrvmr———. g —————y—y————p————————r
o |
(-3
53 5
®
£ I L AT N B
50 100 150 200 250 300 350 400 450 500
n/z Ratio
mz__ abun _ mz__abun
107.00 025 177.85 0.49 21595 0.24 35385 0.18 49385 0.18
108.00 0.20 17895 038 24790 0.17 85595 0.39 43585 0.71
14200 023 17995 0.15 24890 0.3t 35785 0.30 49785 1.00
14300 027 21195 0.18 24990 022 42380 0.17 49985 0.84
14400 0.26 21285 053 25090 0.15 42580 050 501.85 0.46
16045 0.19 21395 0.75 28390 0.14 42780 055 503.85 0.14
17695 0.23 21485 0.40 28590 0.19 42990 035
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