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Jn recent years there has been increasing concern about the possible harmful effects
of organic compounds in the environment. An important class of pollutants are the
polycyclic aromatic hydrocarbons (PAH) which have been shown to occur in air,
water and food (see Table 1) via automobile and engine exhausts, the burning of
fossil fuels, oil spills, food processing, tobacco smoking, and from natural sources.
Moreover several PAH have been shown to possess carcinogenic (1-4) and mutagenic
(5, 6) properties. This review is designed as an introduction to the general literature
on PAI1l with particular emphasis on environmental analysis of these compounds.

Ay LAY« 1!

Although several systems of nomenclature for polycyclic aromatic hydrocarbons
have coexisted in the past (7, 8) the 1UPAC system (9) is becoming generally accepted
now.

Common names for the basic ring systems are retained (see Fig. 1 on page 2).
For the construction of more highly condensed aromatic hydrocarbons the basic system
is lettered (a, b, c, etc.,, (see Fig. 2 on page 3) and the “added” rings numbered in
the fashion shown in Pig. 2.
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The standard reference books on the
chemistry of polycyclic hydrocarbons are
Clar’s two volumes (10) and chemicol-
tcelmicnl aspects of diphenyl and the ter-
phecnyls arc discussed in an encyclopedia
article (11). The analysis of FAII Iras been
reviewed (12).

Most polycyclic hydrocarbons undergo
the typical substitution reactions which nro
known from the parent compound, benzene.

In addition, many of the polycyclic hydro-
carbons show a tendency for addition re-
actions (cf. Fig. 3 on page 3) (“fixed double
bonds”).
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(wplaiiicd and predicted qualitatively by Oar's* -sc.vtett theory (13. M). A rjuantmn
mechanical explanation of Oar's theory lias I>ccn given (15. 16).

The stability oi polycyclic aromatic hydrocarbons depends on the structure as
well as on the numlrcr of rings. llesalrcn/.woronenc (Fig. 4) for example is an extremely
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Bcnzo [a] pyrene in city air (meg/ 1000 m')

LOS  ANQGEIES e 5
LONAON i 63
BONN e 133

Benzo (a] pyrene in food (meg/kg)
VEegetables oo 10

Smoked foods 1-10
Carcinogenic Polycyclic Hydrocarbons In waiter (meg/m3)

GrOUNAWALET ...iieecicicee e nes 1*10
LYV ES) (=TT 7 L =Y 100,000

Benzo [a] pyrene In cigarette smoke
1 meg in the smoke of 40 cigarettes

«Adapted from M. Zander, "Analysis of Polycyclic Aromatics" presented at the
"Third Annual Symposium on Recent Advances in the Analytical Chemistry of
Pollutants,” Athens, Ga., May 1973.

nophtho [2,1-a] onthracsn*

Fig. 2. Nomenclature for more highly condensed ring systems.

Fig. 3. Examples for addition reactions occurring with PAH.

Fig. 5. Heptacene ring system.

Fig. 4. Hexabenzcoronene ring system.

stable hydrocarbon; even at 700CQC neither decomposition nor melting takes place.
Heptacene (Fig. 5) on the other hand, is extremely unstable with a reactivity that
surpasses many free radiculs.

The photochemical stability of a number of PAH has been investigated (17); the
literature on the photodecomposition of the carcinogen benzo [a] pyrene is discussed

in reference (18). 3
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In dc\c lop analyliral methods and drirnninr levels & )*»lyc\clic aromatic hydrocailioiis
in idxls (23, 33-13). le vels arc highest in smoked Inods (occasionally values > JI) ppm
total polycyclic hydrocarbon arc observed), whereas levels in unsmoked loud pioduels
are generally lower than 1 ppm.

A large number of polycyclic aromatic (including Irenzo fa| pyrene) and licleroaro-
m.itic hydrocarbons as well as related compounds have been identified in tobacco
smoke (41-16).

Polycyclic hydrocarlrons are also released into the environment from general oil
pollution and the ever-increasing oil spills (47, 48). Analytical methods for the
identification of hydrocarbon pollutants on seas and beaches are reviewed in reference
(49). The uptake and cfled ol oil (including the polycyclic aromatic hydrocarbons)
on marine life is of increasing concern (50-52).

WA \sv.,

The extraction, separation (clean up) and analysis of I’All have been extensively
investigated (53-56) and a review article on chromatographic procedures gives a
useful comparison of the various methods (57).

As is general for the analysis of any trace component, the need is felt (97) for nn
extended collection of reference standards of polynuclear hydrocarbons and their alkyl
and hydro derivatives. The later type of derivatives is of great importance since it
is not ordinarily discovered by the conventional UV or fluorescence methods and is
best identified and measured by MS. The alkyl derivatives arc in many instances
more carcinogenic than the parent compound.

The carcinogenic PAH benzo [a] pyrene has understandably been studied in some
detail and a thorough comparison of the analytical methods used in the determination
of this compound from air particulates lias been reported by Sawicki (58). Analysis
of benzo [a] pyrene in cigarette smoke (59), air (60), bitumen and plants (61)
mid water and other commodities (62) has recently been described.

Thin layer and paper chromatography —TLC and paper chromatography lias been
used successfully for the separation of polycyclic hvdrocarlxins (57, 63). Cellulose,
.actviated cellulose and aluminum oxide (64) and silica arc the preferred layers. A

I.MI with solvents similar to the ILC separation «n acctslatcd cellulose powder (67).

I.leetimi acceptor reagents can Ix- used to visualize I’AJl on paper and thin layer
i liloniatogiains. 1be llydroenlimns can be reinsert'd urnbanged from the characteristi-
cally coloml clinigc transfer complexes (see section on mass spectrometry). The
native fluoiesccnee or phosphorescence of PAM. however, oilers a much more sensitise
method of detection (see section on luminescence spectroscopy).
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Fig. 0. Two dimensional thin layer chromatogram. Layer: acetylated cellulose —
aluminum oxide, 1:2. Solvents: System |1, n-hcxane, n-pentane, toluene

(90:5:5). System Il, methanol, ether, water 4:4:1: Compounds 1, dibenzo
[a, e) pyrene; 2, dibenz [a, h] anthracene; 3, dibenz [a, c] anthracene; 4,
perylene; 7, benzo [e] pyrene; 8, pyrene; 9, anthracene.

Liquid chromatography - The behavior of 18 polycyclic hydrocarbons on two
column materials (Durnpak OPN and 40% cellulose acetate) were investigated using
an ultraviolet detector (68). Although neither system could resolve all components of
the mixture, the method was shown to be of potential utility. A number of polynuclear
nza-heterocyclic hydrocarbons were separated by high pressure liquid chromatography
using Zipax packing impregnated with silver ions (69) and a chemically bonded
phase (70). Polycyclic aromatic hydrocarbons were also separated by liquid chromato-
graphy using Corasil 1 impregnated with the complexing reagent 2, 4, 7-trinitrofluorenone
(71). A number of column packings have been compared in the separation of
polynuclear hydrocarbons in engine oils (72).

Gas chromatography —Ultraviolet absorption and luminescence analysis have dom-
inated the analysis of polycyclic hydrocarbons for some time, more recently gas
chromatography has played an important role in the separation, detection and identifi-
cation of these compounds (57, 73-77).

The use of capillary gas chromatography with its great resolution potential has
markedly increased the analytical potential of this technique. Application of capillary
G. C. have been reported in the analysis of polycyclic aromatic hydrocarbons and
related compounds in anthracene oil (78), cigarette smoke (45, 79), air and car
exhaust (80, 81), soot samples (75) as well as for quantitative determinations (82).
Gouw et al. (83) have shown that PAH can be separated effectively on short capillary
columns (10 m). A typical capillary column chromatogram is shown in Fig. 7 (see
Tuble 2).

Ultraviolet spectroscopy - U.V. spectra of PAH show in the spectral range accessible
by commercial instruments three electronic transitions which are differentiated by
oscillator-strength polarisation and temperature dependency. The most intense bands
in the U. V.-spectra of PAH nre the so-called p —or ’Bb-bands which show a molar
extinction coefficient of ca. (10r). The extinction coefficient for the para —or ’La-bands
and the y—or ‘Lb*bnnds are ca. 104- 10f and (10*- JO*) respectively. For analytical
purposes, the para-bands are the most suitable.

U. V. spectra are usually recorded in liquid solution at room temperature. It is some-
times advantageous, to measure the U. V. spectra in a solid matrix at low temperatures,
frequently the bands are more intense and very narrow (84).
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Quimtitative analysis of PAN by U. V. spectroscopy is possible after separalion
(r. g by TLC). For the aualysis in mixtures the qualitative composition must he known
aned & l.uw number of Loy bands Dbe measured, Mathenntical treatment of data s
usually done by computer (85). A collection of V. V. speetra including a Targe number
of polyeydlic compounds is available (86).
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Fig. 8. Electronie spectra of phen-
anthrene. A. absorption (UV) spec-
trum (cyclohexane); F, fluorescence
specttum (benzene); P, phosphore-
scence spectrum (ethanol, isopentane,
ether, 2:5:5; 77°K).

log | ~m=

Luminescence spectroscopy — The fluorescence quantum yield for most PAH is
relatively higlh to make fluorimetry a very sensitive and therefore widely used analytical
method for these compounds. (For spectra of polycyclic hydrocarbons see (87).
Fluorescence of individunl members of a mixture can be observed when their absorption
spectra differ and selective excitation wavelengths are used (88).

Fluorescence spectra are usually recorded in solution at room temperature, Spectra
obtained ut low tempernture in a sultable matrix {n -alkanes, n-pentane to n -decane;
cyclohexane) frequently give very characteristic spectra showing many bands (Shpol~
skiispectra).

An Interesting new technique is the so-called “quenchofluctimetry” (89) of
multicomponent mixtures, This method is based on the fact that the fluorescence of
some compounds [s quenched more than of others if a “quencher” js added to the mixture.
PAH with the fluoranthene ring system (89; quencher: nitromethane) and perylene
(90; queacher; methyl fodide) for instance can be determined in complex PAH mixtures
by ‘this method.

Phosphorescence spectra whick are measured in solid solution at low temparatures
usually show a higher selectivity than fluorescence spectra. Fig. 8 shows the U.V.—
[luorescence nnd phosphorescence speotrum of phenanthrene. A comparison of U, V.—
Fuorescence and phosphoresence spectroscopy is given in Table 3. For the analysis of
PAH in the environment separation prior to analysis by U. V. or luminescence
spactroscopy s necessary. The most commonly used combination is TLC fluorescence.
Sumples for quantitative analysis can either be eluted from the TLC plates or more
elegnntly determined by in situ measurements (81},

Mass spectrometry—~Mass spectrometsic analysis plays an important role in the
{dentificntion of polyeyclic aromatic hydrocarbons (92-98) and this technique is
particularly useful in combination with gas chromatography. The combined GC-MS

TABLE 3

Comparison® of U.V. {luorescence and phosphoreseence

speetroscopy
Method Selectivity Sensitivity Reproducibility
u.v, + + 4
Fluorescence 4+ + 4 +4-
Phosphorescence ++44- +4-+ +4
J.-b+  excellent
++ good
- average

*Adapted from M. Zander, “Analysis of Polyevolic Atomaties™ presented at the “third
Anaupl Symposium on Recent Advances in the Analytical Chemistry of Pollutamts,”
Athens, Ga., May 1873
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Fig. 9. 70 eV mass spectrum of
benzo [a] pyrene 8-cyanomethylene-2,
4, 7-trinitrofluorene complex eluted
from TLC at different sample tem-
peratures (as indicated); (a), benzo
[a] pyrene (b). CNTNF,
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technique (97) has been used in studies in whioh the identity of the observed gas
chromatographic peaks has been confirmed by the charaoteristic mass spectra of the
components,

PAH may be located on TLC plates by the charactéristic color they form with
electron acceptor reagents, The complexes may be transferred divectly to a mass
spectrometer sample tube and individual spectra of the compounds be obtained by
therma! dissociation and fractional sublimation in the jon source of a mass spectrometer
(98) . Mass spectra of benzo (a] pyrene and the complexing agent 9-dicyanomethylene-
9, 4, T-trinitrofluorene obtained at different sample temperatures from the complex are
shown in Fig. 9. '

The mass spectra of most polycyclic azomatic hydrocarbons exhibit several common
fragmentation pathways; l.e.t

1) The molecular ion Is usually the most abundant ionic species and this greatly

facilitates the determination of the molecular formula of the hydrocarbon,

2) In addition, the M -1, M ¥ -2 and M ¥ -8 species are also relatively intense.

8) Methyl substituted aromatic hydrocarbons exhibit M +.15 jons.

4) Doubly-charged ions are observed for most of the aforementioned {onic species.

These characteristics indicate that muss spectrometry does not readily distinguish
between isomeric polycycolic aromatic hydrocarbons since very few fragment ions are
produced and the molecular jon tends to dominate the spectra. This characteristic can,
however, be an advantage with the GC-MS technique since the separation of many
isomeric hydrocarbons can readily be effected by gas chromatography and the resulting
ass spectra gives confirmation of the GG assignments,

Infrared spectra ~ IR spectra are useful for identifying alkyl derivatives of naphtha-
lene. IR spectra, do not, however, have any advantages over U.V. spectra in the
identification of unsubstituted PAH, but are very useful in the structure determination
of new compounds {12).

Nuetowr Masnade beovn Sportnd

Froton magnetic resonance spectroscopy can be used for the identification of PAH
and their alkyl derivatives (12, 14). Experimental difficulties exist with the highly
condensed systems beeause of their low solubility,

220 MHz Proton magnetic resonance spectrum of benzo [a] pyrene has recently
been published {89) and C-13 NMR spectra of several simple condensed systems have
been recorded {100).

BIELOGIA ATL TL T
It {s now generally nccepted (101) that to be carcinogenic, polycyclic aromatic

hydrocarbons undergo metabolic activation. Epoxides (102, 103) may be Involved and
reaction with nucleic acid components (99, 103, 104) have been suggested. The
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Min,
Purity
Uy
e
Wy
M e
P

..

NG

U35

Y950

Y3%
093%
Yure
99%
W%

usc
9%

U39
Y%
Y%
90%%
u8%e
OY%

99%
V3%

8%
v3%
i
G495
U
ou%
Y%

gu:

Price
T.00/100mg
14.00710051g
EEXCUR U]
7007100
10,007 1 0nge
TANL Dy
St b

1007100

14.00/ 1tng
12.00/100mg

13.00/ 100

© 17.00/100mg

10.00/10mg
10.00/10mg
10.00/10mg

17.00/100mg
10.040/200ing

10.00/100my
7.00/500myg
7.00/100mg
14.00/100mg
18.00/10mg
10.00/10mg

7.00/10mg
12.00/3Umg

14.00/10myg
8.00/10myg

15.00/500m
7.00/51Hny -
17.00/1 000y
T.00, 1000y
14.00/10mg

17.007/1 00
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Purity
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Price
2.00/100wmg

7.00/10mg
T7.00/100my

T.00/100my
T7.00/100my
700710y
1400710
7.00/300g

8.00/100ing
14.00/100ing
10.00/100mg

. 19.00/10yny

7.00/100ng
7.00/100myg
7.00/100mg
7.00/100mg

7.00/500mg

14.00/100my
18.00/10mg

14.00/100mig
7.00/100my
14.00/10Umg

14,00/100my.

7.00/10mig
18.00/100mg¢

12.00/100mg
7.00/100mg
14.00/10mg
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7.00/100mg
7.00/100mg
7.00/100mg
14.00/10mg
18.00/100myg

18.00/100mg

7.00/100mg

16.00/10nn
18.00/10my

14.00/100my
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e O, Halzingey
Athatic Begiona! Labonatory, National Resered Comnedd of Cansadiaa,
1adilax, Nova Scotia, Gl

Coamneacial OB preparaiioms consist ol complicated mixtures ul'c!;lamJ)ipl.(-n_\'l.s
with dilferent chlaine content and their isomers. The composition of these techmical
products has only recently been established -,

A knowledge of the sulubilities of PCB components is necessary for experiments
involving individual isomers and may also be useful for the evaluation of PCB
distribution in nitural waters.
. Considerable differences in  the solubilities of chlorobiphenyls with  different
numbers of chlorination as well as positional isomers were indicated by change in the

¢ peak pattesn of Aroclor 1254 re-extracted from aqueous solutions with lzemne’
Salubilities of five mono-and dichlorobiphenyls also vary widely*.

We wish o plcscnt the resulls of our study on the solubilities of twenty-one
chlorobiphenyls in water. Most of the compounds investigated are major components
of commercinl PCB preparations. Since water suluble humic substances were recently
reported to act as carriers for lipophylic compounds including pollutants® ¥ the
solubslity of 4, 4*-dichlorobiphenyl in aqueous extracts of humic acid was also measured.
The solubility of this compound was also determined in the presence of different con-

‘tentrations of Tween 80. Aroclor preparations have an increased solubility in water in

the presence of solubilizers'’ and the presence of the biologically relatively inert Tween
80 (e.g. 2% Tween 80 in nutricnt solution showed no measurable growth inhibition
in 1 number of microorganisms: ) may allow the use of higher concentrations of

. chlorobiphenyl in many experiments, "

~ EXPERIMENTAL ,
Instrumentation. Gas chromatography (GC) was camied out on & Varian 1800

instrument using"a’glass column (5 ft. x 2 mm id.) packed with 1.5%  XE-60 on
Anakrom Q operated "at temperatures of 160-190°C depending on the compound.
Carrier gas was nitrogen at a flow rate of 30 ml/min. Injector and electron capture
detcctor were kept at 220°C. - "

Chemicals. Chlorobiphenyls (99% pure) were exlher Syntherlzed or obtained fromn
Analals Ine. {Narth Haven, Conn,, U.S.A.). Humic acid was puschased from Aldrich
Chem, Co. (Milwaukee, Wisc.,, U.S.A.).

Methods. An example for lhe determination of the solubllily of one’ chlmobiphenyl
in waler is given below,

A hexane solution of the chlorobiphenyl (1 mg) was pipetted into a 300 ml Erlen-
meyer flask and the solvent evaporated to give a thin film of the compound. Whater
(100 m}) was added, the flask sealed with paralilm and the mixture shaken ot 30°C
for 10 days. After his time the aqucous suspension was allowed to equilibrate at
22.24°C for 3 hr. Contuct of uqueous chlorobipheny] solution with glass wus kept to a
minimum afler this step because of the known adsorplion effects™. An aliquot (10 ml)
was drawn using a syringe carrying a small filter compartment and immedintely

14
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o wrth e (208 30 ks, The hexane extret wa s seiaed Lo 10 md and

o e wete injeeted inte the g cduvmatograph, Qreeontiative evalustion was

O teat by vasuring the peak beight wsing ealibration cirve of kmawvn amouvsts of
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St e Ve 8 enphile aerteaed B Liles LT G iiments,

pe ot me e zaveaae il haphenady e wider e sl g, table 1L

Tanriyo

Suolubility of chlorobiplwnyls‘ in waler

Solubility
. Compound (mg) (ppm)
Monochlorobiphenyls
2. . . .08
L 3.8
117
140
.1.44
11.85
"0.07
0.085
0.080
- 0.046
0.030
0.170 .
0.085
0.080
) 0.041
)9, , 0.175
Pentachlorobiphenyls : ' .
2,8, 4 2,5 . 0021 0.0293
2, 4,5, 2, 5 i 0.035 - 0.028
Hexnchlorohiphenyl
2,2, 44,5 5 ... 0.0058 0.0088
Octachlorobiphenyl
2,38,,4,5 2,9, 4,5- .. 00088 0.0072
Decachlurobiphenyl " 0,015 0.015
4, 4-Dichlorobiphenyl ........
+ Tween 10 01% ... 6.2 5.5
+ Tween 80 1% ... 100 10.0
+ Humic acid extracl ..... 0.075 ) 0.06
036857
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PROGRESS REPORTS ON I'CB ISOMERS
By: Michnel Bolgar

Given the toxicity and persistence of the widely dispersed polychlorinated biphenyls
{PCB’s) il scems logical that the U.S. Iuterdepartmentad Taskforce on PCB's in their
181-page May 1972 Report {Com-T7,-10419) would include as part of their recomnmenda-
Uon {page 18) the lollowing additional studies, (italics are ours):

1. Toxicalogical evaluation of a sclect number of represeniatice, purificd PCB Isomers
as well as purified trace contaminants such as the chlorinated dilienzofurans.

2. Definitive mummalian eluboration of the kinetics, ubsorption, distribution, meta-
holism, and excretion of the technical PCBs as well as @ number of key isomers and the
chlorinated dibenzofurans.

3. Elboration of the subcellular and fntracellular actions of the technical PCBs as well
us a numlwer of representative isomers and chlorinated dibenzofurens,

4. Maore definitive epidemiological studics of the PCBs with both more representative
popalation sampling and standardization on the basls of lipid content of the tissues.

In our list of bipheoyls and 50 isomers of the 209 pussible chlorobiphenyls we inchaded
a geesd nunber of the major compouents presest i the comanervial mistures. For

16 NEV 036858
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instance, Willls and Addison! report thet the mojor components of Aroclor 1221
nccounting for 82.3 weight per cent are biphenyl, 2-Cl, 4-Cl, 2, 2.Cl, 2, 4-Cl,
(all available from Analabs stock). From Sissons and Welti’s® list of the major com-
ponents of the more jmportant Aroclor 1254 (we list more than hulf). Methods have
been developed® to recover PCB’s present in waste and river water and to increuse
detectabllity by perchlorinating the samples sensitizing them to eleckon-capture
detection by gas chromatography*, .

We have made the tools available (polyurethane foam plugs and pexvehlorination kits).

Assembled below is data of melting points taken of our ptre isomers and taken from
the literature, This list reveals interesting features of configuration/physical property
vorelation.

MELTING POINTS OF POLYCUHLORINATED BIPHENYLS

Chlorine Position Melting Points
Mono ’
2.C1 32.0-32.3°C
3-Cl : Gil
4-Cl 75.5-77.0°C
Di
2, 8.Cl, oil (Lit. 27.7-28.2°C)
2, 4-Cly Oil (Lit. 24-25°C)
3, 5-Cl Oil (Lit. 22:28°C)
2, 6-Cly 34-85°C
3, 4-Clg 47-48°C
3, 5-Cl, Oil (Lit. 81-32°C)
2, 2-Cly 60-61°C
8, 9-Cl, 25-26°C
_ 4, 4-Cly 148-149°C
2, 8-Ci, Lit. Oil
2, 4-Cl, 42.5-43.5°C
3, 4-Cl, Lit. Oil
Tri
2, 3, 4-Cl, 101-102°C
2, 8, 5Cl, - Lit. 41¢C
2, 3, 6,-Cl, 58.60°C
2, 4, 5-Cl, 76-78°C
2, 4, 6.Cly 62.0-63.5°C
2, 8, 2-Cl, Lit, 28-28°C
2, 8, 4-Cl, Lit. 73°C
2, 4, 4£-Cl, 57.0-57.5°C
2, 5, 2'Cl, . 43-44°C
2, 5, 3-Cl, 40.0-40.5°C
2, 5, 4'-Cl, 83.5-84.5°C
3, 4, 2-Clg * . 60.0-60.5°C
3, 4, 4-Cl, Lit. 87-86°C
8, 5, 2-Cly Lit. 58°C
3, §, 4-Cly Lit. 88°C

17 NEV 036859
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2-Clg
8'-Cl;
4-Cly
4'-Cl,
5'.Cl,
5'-Cl,
4'-Cl,
5.Cl,
5-Cl,
'Cln.
5-Cl,
5’-Cl“
-Cl,
-Cl,
'Clﬂ

18

Mofiine Peinds

91.5-92.5°C
77.0.77.5°C
Lit. 141-142°C
Lit. 125°C
118.5-121.5°C
46.5-47.0°C
41-42°C
64-86°C
127-128°C
88-87°C
104-107°C
190-200°C (sublimes)
182-184°C
Lit, 184°C

123-125°C
Lit. 98-99¢C
111.5-113.0°C
Li. 101-105°C
97-98°C
81-82°C
76.5-77.5°C
Lit. 105-107°C

Lit. 134-137°C
Lit. 97-100°C
Lit. 160-185°C
Lit. 77-78°C
89-91°C
100-101°C
155-8°C
78.5-80.0°C
Lit. 128-129°C
113-117°C
Lit. Oil
102-104°C
Lit. Oil
113.5-114.5°C
Lit. 108

NEV 036860
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MELTING POINTS GF POLYL T 00750 DIRsENyY s

Chlorine Position ’ Melting Points
Hepta
2,8 4658, 2' 5'-CI, 147-150°C
2,3, 4,5 86 %Cly Lit. 118-118°C
2,845 2, 3 4'-Cl, Lit. 134.5-135.5°C
2, 34,5 2 8§ 6.0, Lit. 180.5-130.7°C
2 3,4,5 2 4 5-Cly Lit. 109-110°C
2 8,4, 5 2 4 6-Cl; Lit. 152-153°C
2, 8 4,5 3 4 5.C4 Lit. 162-183°C
Octa
2,3 45 23 4 5.Cl 158.139°C
2,8 4,6 2 3 4 6¢.Cl Lit. 132°C
2 85 6 23 5 6-C 161-162°C
Nona .
2,3, 4,85 6 2 8 4 5C) 204.5-208.5°C
Deca

2,345 6, 28 45 §Cly, 300-310°C (sublimes)

All melting Points taken on n Fischer-Johns melting point stage.
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1. D. E. Willis and R. F. Addison, ], Fish. Res, Board Canada, 20, No, 4, 592-505
(1872)
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4. V. Zitko, O. Hutzinger and S. Safe, Bull. Environ. Contam. Toxicol. 8, 160 (1871)
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~ ;
: 99% Pure PCB Isomers
For clarity we have kept the position numbering separate for euch ring. For Chemical
Abstracts nomenclature transpose numbers listing lowest number first.
RCS-001  BIDhenyl ...ttt b ressssasnasns $7.00/500my
RCS.002  2.Chlorobiphenyl .......... preseiseeessaT o esEaRaSabe Sae s e R en s taeteaeas et sbares 7.00/100my
RCS-003  3-Chlorobiphenyl ... cessssenensssassans 7.00/100mg
RCS-004  4-Chlorobiphenyl ..o ecrsnrs s naee 7.00/100mg
IRCS-005 2, 2"-Dichlorobiphenyl ......ccc.ccoouivvinniniininniinsscsinnecnnn.. - 18.00/100mg
[C5-008 3, 3'-Dichlorobiphenyl .........ccoeircvisniserscrmre s sonans 18.00/100mg
RCS-007 4, 4 -Dichloroblphenyl ... 18.00/100mg
RCS-008 2, 4'-Dichlorobiphenyl ...cccoocoovvinrieianns 82.00/50mg
RCS-008 2, 3-Dichlorobiphenyl ........... 14.00/100myg
RCS-010 2, 4-Dichlorobiphenyl ..o 14.00/100mg
RCS-011 2, 3-Dichlorobiphenyl ........occcocviiinnmiieminccnns rsececvnnes 14.00/100mg
RCS-012 2, 8-Dichlorabiphenyl ...t cecercreniesvervens 14.00/100mg
RCS-013 3, 4-Dichlorobiphenyl ...t 14.00/100mg
RCS-014 3, 3-Dichlorobiphenyl .......ccoiiminciiecisiscrsrenecnennns 14.00/100mg
RCS-015 2, 4, 4-Trichlorobiphenyl ..ot 26.00/20mg
RCS-052 2, 4, 3, 4'-Tetrachlorobiphenyl ...... ....cc.cccc. rvvevcrreveeerrecvcnne. 32.00/20mg
RCS-018 2, 5, 2-Trichlorobiphenyl ... 28.00/50mg
RCS-017 2,5, 3-Trichlorobiphenyl ..ot oot 28.00/50mg
RCS-018 2, 3, 4-Trichlorobiphenyl ..ccooveeiircrecrtcnreecnnieinecerennnee. 28.00/50mg
RCS-019 3, 4, 2-Trichlorobipheny! ....c.ccovreivivrrrrecrrcirensvrnc .. 28,00/50mg
RCS-020 2, 3, 4-Trichlotobiphenyl ..., 26.00/50my
RCS-021 2, 3, 8-Trichlorobiphenyl 86.00/50mg
RCS-022 2, 4, 3-Trichlorobipheny! 22,00/100mg
RCS-023 2, 4, 8-Trichlorobiphenyl 26.00/100mg
RCS-024 2,8, 2, 3-Tetrachlorobiphenyl ...t i 28.00/100mg
RCS-025 2,4, 2, 4 -Tetrachlorobiphenyl ........cc.ccrcvncomcrcrnicccnnrine. 28.00/100mg
RCS-028 2,5, 2, §-Tetrachlorobiphenyl ....c.coovvvcevrrccrrervcienes e 28,00/100mg
RCS-027 2,6, 2, 8-Tetrachlorobiphenyl .......ocvvrrceierncrmcnrernnnenn. 28.00/100mg
RCS-028 3,4, 3", 4-Tetrachlorobiphenyl ..........cccoicrsiniicnincvinninn, 28.00/100mg
RCS-029 2,8, 2, §-Tetrachlorabiphenyl ........ccooviiinninrcnineninns snees 85.00/50mg
RCS-030 2, 4, 2', 5'-Tetrachlorobiphemyt 22.00/20mg
RCS-031 2, 5, 3, 4-Tetrachlorobiphenyl 85.00/30mg
RCS-032 2,3, 4, 5,-Tetrachlorobiphenyl ..... 20.00/50mg
RCS-033 2, 3, 5, 6-Tetrachlorobiphenyl e e 20,00/50mg
RCS-034 2,8, 4, 2, 5 -Pentachlorobiphenyl. .......c.cooinrinvincnnns e, 28,00/20myg
RCS-038 2, 3,8, 2, 5-Pentachlorobiphenyl .........ccoeecvcricinincrccnrciinnn,. 22,.00/10mg
RCS-038 2,4, 3, 2 8-Pentachlorobiphenyl ..o 22.00/10mg
RCS-038° 2, 4, 5, 2, §'-Pentachlorobiphenyl ............ Y 85.00/50ing
RCS-039 2,3, 4, 5, 6-Pentachlorabiphenyl ... .....ccccces vveevvecrvicverene.. 28,00/100mg
RCS-040 2,8, 4,2, 3, 4 -Hexachlorobiphenyl .....c.cocovoreeciiiniccinnnne 32.00/20mg
RCS-041 2,8, 4, 2, 4, 5-Hexachlorobiphenyl .........ccooooniveccnninnccnins 28.00/10mg
RCS-042 2,8.8,2, 8, 6-Hexachlorgbiphenyl .......cccocenreiinins cniseene. 88.00/20mg
RCS-043 2, 4,5,2, 4, 5-Hexachlorobiphenyl .........ccoonivnrivececviaencernee. 36.00/100mg
RCS-044 2, 4,8, 2, 4, 6-Hexachlorobiphenyl .........coeceivieivie comn v 32.00/50myg
RCS-048 2.8, 4, 5. 2, 3-Hexachlovobiphenyl ......occovcrvns . 28.00/10mg
, ~ RCS.048 2,3, 5,0. 2, 5-Hexachlorobiphenyl .................... 28.00/10mg
‘ RCS-047 2.3.4.5,8, 2, 5-Heptachlorobiphenyl ............. . 86.00/10mg
RCS-048 2,8,4, 5, 2, 3, 4, 5-Octachlorobiphenyl ............ 26.00/20mg
RCS-049 2,8,5,6, 1,3, 5, 8-Octachlirobiphenyl ....oevrvevrrrrrevrene 26.00/20mg
RCS-030 2,3,4,5,6,2, 8,4, 5-Nonachlorobiphenyl .......cccocerreenee. 36.00/10mg
RCS-051  2,3,4,5,6,2,8, 4,5, 8-Decachlorobiphenyl ........cooveece. 7.00/100mg
Discount on sngle order of any 3 PCB's-10% 10 PCB2.15%
Bihllogrophy on PCB Litesatury aveilable vn sequesl,
20  NEV 036862



POLYURETHANE-FOAM PLUGS

For complete extraction of pesticides and PCB’s Irom environmental water samples
{ for instance ~ river water).
References:

1. The extraction and recovery of polychlorinated biphenyls (PCB) using porous
polyurethane foam. H. D. Gesser, A. Chow, F. C. Davis, J. F. Uthe, and J.
Reinke. Anal. Lett., 4, 883-8 {1971).

2. Extraction of organochlorine pesticides from water by porous polyursthane.
]. F. Uthe, ]. Reinke and H. Gesser, Environmenta! Letters, 3, 117-135 (1972).

Written procedure for extraction of pesticides und PCB's from water samples will be
supplied with each order or on request.

Polyurethane-foam plugs {(22mm x 38mm)

W RCS-083 ....corvrrrerreren UBLEEAted ..oceeeeee e et eee e st s e $10,00/30
RCS-084 ....ooovorirnnnrense WBSHEA e ves st s s evcamesestams 12.00/12
RCS-083 .....oceovenvinriiram Treated with 0.5% DC-200 ................ccoovvenenene 12.00/12
Chromatographic Tubes (20mm 1D, 400mm long)
RCS-088 .....covcemrnennens Tube without fritted dise .....ccovererenircrcrinrnns $13.00/2 tubes
RCS-087 ...cocvrvrriresseoras Tube with fritted dIse ....ccoorvvvereereiriicnnrecrecnns 11.00/each

Perchlorination Kits for
Analysis of Polychlorinated Aromatics

References:

1. Anelysis of chlorinated aromatic hydrocarbons by exhaustive chlorination:
Qualitative and structural aspects of the perchloro derivatives of biphenyl,
naphthalene, terphenyl, dibenzofuran, dibenzodioxin and DDE, O. Hutzinger,
8. Safe, and V. Zitko.

International Journal of Environmental Analytical Chemistry, 2, 85 (1972).

2, Column chromatographic separation of polychlorinated biphenyls from chlori-
nated hydrocarbon pesticides, and subsequent gas chromatographic quanti-
tation in terms of derivatives, O. W, Berg, P. L. Diosndy and G. A. V. Rees

Bulletin of Environmenta]l Contamination und Toxicology, 7, #6, 338-347,

(1072).
8. Screening method for the detection of chinrodibenzo-p-dioxins in the presence
- of chlorobiphenyls, chloronaphthalenes, end chlorodibenzofurans. D. T. Wil-
lams and B. J. Blanchfield, JAOAC. 55, 93-5 (1972).

RCS079 ............ .ovovw... Perchlorination reagents A, and Ay .ovvivcvvvcens e $10.00

For PCB's, PCDD's, PCF’s, and p,p-DDE (in equul volumes).

RCS080 ..................... Perchlorination reagent - T STOR - X 1

For PCB, PCT and p,p-DDE )

RCSO081 ........conviirierannes Perchlorination reagent C ..ot 6.00

For PCN's

RCS082 .........c.cnnee......Perchlorination kit (A, As, By C) e e v 18.00

Detailed perchlorinution procedures will be supplied on request and with each order.

21 NEV 036863
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PO i ..,ﬂ;‘..-_.:‘_.{_.._i. .._.f."f._.l b — e :_- i ...'_('_..
—-I\u'uh_m' a C hl'- S s . ] [y 8 4 g 6 7 8
e of Chlorine weveeee eveeeenene. 21.65 [86.40 [46.00 [53.35 |59.07 [63.6 [67.2 [70.3

Reference: Behavior of chloinated poaphtlialenes in analvtical methods for organo-
chlorinated pesticides soid polychlorinated biphenyls. J. A. Armowr and
]. A Burk(', ]AO.«\C, 54, 175-7 (1971).

l{(.5053 l (,hlurndlbt WO PHOXIN oottt rcestentenins oo cueeaeieneen 20/50 mg
RCS054... 2-Chlorodihenzo-ptioxinn ..o ieeeeererseeeeeeeseneen o e eecvar e sanseenes e 20/50 my
RCS067 . l)llx-nm-p-dm\m v e e e rniee e ceeeeenennne. $15.00/50 mye
RCS055.. 2 S-Dichloradihenzo-p- 0N e eeeerereemereeeeseee e 25/50 mg
RCSUGS .. 2, 7-Dic hltmvdllmvo-p AivXitecoenrsnee. corrreene s e 25.00/50 mg
RCS069 ..I _.3 4,6,7, 8,9 OLl.uhlmmhbcum-p dm\m e 20.00/50 mpg
RCS056 .. 1, 2, 4- Tm.l:lurmhbon/o P-CHONIN L .cvereeniie e et eere e s s saes 25/50 mg
RC8057 ), 2, 3, 4-Tetrachlorodibenzo-p-ioxin...........ccoviriveeereerresnerenns 25/50 wmg
References:

1. Thin-layer clromatographic .separation of two chlorodibenzo-p-dioxins from
some polychlorinated biphenyls and organechlorine pesticides, D. T, Williams
and B. J. Blanchfiel, JAOAC, 54, 1429-31 (1971).

2, Determination of polychlorodibenzo-p-dioxins in chlorophenols and lipids.
D. Firestone, Paper presented at the 162nd National ACS Meeting, Pesticide
Div., Sept. 12-17, 1971.

aue PQLYCHLORINATED THREN7OQFURANS

RCSO070 ...... .« Dibenzoluran ... verrtensaersnsemmmensnperrenscomsinsnnens 3 1.00/500 mg
RCSOSS........oeeeene 3, G-Dmhlum(hhcnzoiur.m .............................................. 36/20 wg
RCSO7Y . e 1,2,3,4,5,8,7,8-Octachlorodibenzofuran ...............  15.00/50 mg

Reference: ldealification and toxicological evaluation of chlorinated dibenzofuran and
chlorinated uaphthalene in two commercial polychloribated biphenyls.
. G, Vos, J. H. Koeman, H. L. van der Maas, M. C. Ten Nocver de Brauw

and R, 1. de Vos, Food Cosmet. Toxicol, §, 625-633 (1970).

RCSO77 ...ooeversensnsnnes Hexachlarophene [2,2-Methylenchis-

(3,4,8-trichlorophenol)} ] ... $ 5.00/1 wmg
RCSO7S§ ........... ........ Pexehlorinaled pp-DDE ... ..o 20.00/50 wy
22
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Cotalog # [Procuet
R5POIS o DEF

s Delphene
ASFCIS & Demeclon

RSPOR4
RSPOIT
RSPO0S
nspoLe
RASPO0R

-——r—

s

ASPOVT

RSPo93
RSPOOD
R5P100

RSPO14

ASPUIS

Detsmide
Dwzoa

DFA
Di-Allsts
Dinzixon

Diasinon, tech.
Dilwom

Dibutylphthalete
Dicumbe
Ditoptan
Dicupthon

Divhione

o Lhichlorohenzene
p-Dicidorobenzene
1, ¢-Divhlorophenol
Wichloroprop
Dichlorvos

Dicufol
Dieldrin

Difolatan

Limewros
Dinwthoats

Dimetliyl
Phthalets
[Moocep
Dincseds
Dipluacis
Diphscinone
Diphenand

Diphenyl
Antre
Ripterex
Dipteton
Disuifoton
BE-Syston

Ditharw-Munganese
Dithane-Zinc
DMPA

DNBP

PLITICIDE STaN0A00N

Spmompm

$ee DEET
Syutox

Sce DEET

See Diplenylaadn
Sce Avedax
Burudin

Nuled

Sew Benwel D
See Diceplhoo
Diteplan

See Phygon

See 2, 4-DP-Acid
bove

Herkol

Vapota

See Kelthare

Sev Trichlorfon
Seo Trichkurfon
Ser Di-Syston.
Dhwifuton

See Mamb
Sew Unob,
See Zyton
See Dinowb
Ste Parathion
See Cyprex
Sre Roelene
Dichloroprop

Sve Kelthane
Sre Tedon

-

Actice Ingredient
8, 8, 5-Tributyl phorphorotrithioste

Alix of O 10, O-Diethyl-0-2-(ethy] thio)
«cthyl phanphorothioate) sod 0 10, 0
Diethyh-$-2-(ethylthio} othyl
phusophuthiostz)

o) Y reobraend:

sdteso pulfona

0, UeDiesthy}-0-{ 2-sopropyl6-
methyl-4-pyrimidinyl) phosphorolhloute
0, 0-Dlethyl-0-{ 3-boprogyl-8-
naelhyl-4-pyricidingl) phovphorothioste
1, 2:Dlbromo-2, 2-dichloroethyl
diethyl phosphate

Ditmiylphibalaty

0-{ 2-Chloro-4-nitrophenyl }-0, 0-
dinovihyl phosphorethioste

wDichlorobensens
1-Ulchlorolenseoe
2, 4 ichlocopbeoul

0, U-Dimethyl-0-(8, £-dichh
phusphata

1,22, 4,10, 10-Hezachluro-8, T-epuxy
ol; 4, 40,5,8,7, 9, Ba-octahydro.1, ¢-
Foezon8 B-dimeth i hat
N-(1, 1.2, 3-Telrachkoroethyboulfenyl)
%plnln --.- 1 ternld,

0, O-Dimetliyl-S.{N-Meihy] tarbamoyh
methyl) phrphotudithiosse

Disethy! Phihalste

2, +-Dinitro-8-pee-lunty! phersd
2:Diphenylocetyd-1, S-Indundione

N, N-Dimethyl 2, 2-diphenylacetunide
Diphenylimioe

0, O-Dicthy)-S-2-{ elhylthico) vihyl
phosphorodithionts

2-(3, 4-Dichloroph }p
uctd

O, 0Dty b O (3, 3, 6-trichhm>
2.pyridyl) phmphorothoats

25

oy vu S a— oy

% A Price

HR 23 00/100mg

Tech, £0.00/100myg

% 12.00/100mg

we 12.00/ 100mig

H% 8.00/g

3% 13.00/100mg

W 1200/g

wa% 12.00/100mg

W 000/

we 0.007g

e a0/

% 13.007100my

5% 10.00/3

W% 12.00/100mg

o 2200/

we 18.00/g

0% 12.00/100mg

Fech. 1200/ 100wmg

Tech. 12.00/g

" 12.00/g

vig 16.007y

0% 12.00/10ng

% 12.00/ 100
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PESTICIDE TVAaNGARGS
Calokig #  Product Sgonym Actice Ingredient
RYPOIL Parsthion Fotidol 0, O-Dicthylo-pnilrophtnyl ghus.
Niran pluecthioats
Etilon
Rhodlatos
Thiophos
Nitlostigming
Alkroa
AAT; SNE;
DNTE:
RSPI38 Parathion, tech, 0. O-Digthyl-o-penitrupheay] phase
phoruthionte
RsP1a? farir Green Copper aretvanenite
RASP138 Varnun Bis (pchlorplwayl}-3-praidine
methanol
——— Pareale See Uneb
RSPI0 PoNB Pentachlorumitrobeenzene
rCcr Sev Pentachlor
phenal
RSPi40 Protechlorse rce Pentachioeophencl
phenad Yantobrite
RSPLL Verthane 1, 1-dtchloro-2, R-bis Lp-ethyl
phenyl) ethane
e Pestea Sue Schradan
RSP14Y Mualan Fulpet N-Trchloruumithylihiophthati-
Thivphol nide
NSFI43  Phatian, tech, N.Trichhnmethylibiophthali-
mmmae=  Flienacide See Torephens wide
—— Phermion See Tosephena
RSPQIS o IMunothluzino Plwnvihiazine
=== [horaly Seu Thimet
RSP0 o Fhosddn Meviophos 2-Casbunrelbuay-1-pripen-2yl
dimcthiyl phusphate
nSeies  Phosphamidy ] Lthiorodlethyt catbaownyl-1e
propeo-2-yh dimthyl phosphate
Sy rhaspbamidon 1-chlsrodlethy curbamoyl I+
. propene2.yl-diseihy] phosphats
RsrIes I'hygoa Dichlone 2, 3-Dighlar1, 4-nephthoquinone
NSPI4T Uperonyd Butoctde [8-{ 8-n-Buloxyethoxy Yeethoxy |
Ducatde 4, =methylene diory-2-propyitoloene
RSPI4S (lantvex 2, A Dihydro-S-curbounnllide-8-nuthyl
}, 4-oxathlio-4, 4-divnide
RST140 Pranws N, NoDinbutyl-p-chlorol
sulfunamide -
~—mm=  [eventoll Sue 2, 4, S-Trichlorophencl \
RSPIS0  Prokn 2+Nifru=1, L-bis {pchorophenyl)
propene
nsSe1ss Pl Methony. 2, 4-Bis-{ lsnprupylzming } 0
propatine neihosy-S-triszine
Copafram
RSPOIL @ Dienmeliyme Caparol 2 Methylwercapto-d, 0-bis [Lopropyl
Cesagerd aminn )-S-trlazine
RSIXGS @ Prpanine Creamil 2-Chlsrod, 6-Hly {opropyl smino)
+S-1rfazioe
nsp13] Propyiisome IN-o-propyl-B.utethyl-8, T-nethykne.
lioxy-1, 8, 3, 4-tetralydnmaphathakene.
1, 2-dicarbosylate
nsppsg Handox ChAA 2-ChbmaN, N-dlaliyl acctuniide
ammme Qlesfiaton Sve Pacathion
———  Ropor See Diowethoats
RSPOIS @ Runncl Dimethyl 2, 4, S-rivhhetophenyl
phosplwruthionata
RSPINY Reanr), tech. Dimethy) 2. 4, 3-trichbuniplnnyl
phspluvruthimnate
HSPOSd  Rickne Ieacu 138 Ltent-Butyh 2. Adormpheny]
methylmethy! plunpheramidite
RSPIS Huwcleor, tech, 4-test-Butyl 2chbmpleny]
incthylawihyl plimphorsmidite
————em Santobrite Sre Pentavhivrophenol]

28

*AL
0T%

Tech

oLT%
Tech:

u%

W%

237

1A%

Tech,
0%

1%
Tech,

s8.1%
Tech

Tech.

Tech,

NEV

Price
13.00/100une

1200/
an0/g
12.007100ug

8.00/g

20.00/¢

12.00/g
1200/100my

6.00/y
1200/g
18,00/
15.00/¢
8.00/g

1800/3
18.007¢

2200/y
0.00/x

16.00/100my

140048

13.00/100ig

1400/ 10y
18.00/g

8.00/g

140078
0.00/y
12,00/ 100wng

8.0/

036870
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"Cotalog @  Feoluct

RS1038 o Schiradan

RSPIT3 Sheadin, tech,
RSP170 @ Sevin

nseiT Silven
RSPI78  Silvex, tech.
RSPO3D & Sinmsino
——— S\P
NSPIT4  Sperpun
RIPITE  Stroberw
—— Sulfo-Clde
RSPITO  Sulfonide
———— Solfusyl
cwmae  Sundthion
——eaa  Syslox
——m——  Sytem
RSPITT 2,4.5T2eid
RSPI78 2, 4,9 Teaeid

TCDS

TDE mix
——— u,pTOE
~———  pn'TDE
RSDIBG Tedion
Rsp13T 2,0,4,0

Tetrachioropbenol
e=eaw  Tetrodifon
ASP138 Thimnet
ASPISS  Thimet, tech.

PESTICIDE STANDARD

Synongm
OMPA

Pestox
Sytem

Castanyd
Feropeop

Coatup

Kee Parntldon
Chhwanil

See Sulfoxide
Snlfoayl
Sullo-cide

See Sulfoide
Sce Fenitrothion
§ee Demeton
Ser Schradan

See Tedioo

Sve DDD-mix
Sreo, p-DUD”
See p, p-LDD
Dupher
Tetradtiun
Tcos

See Tedion

Florge

’ Endosutfsn '
Malix

-—— Thimlazia Sew Znophos
e Thiophsl See Phaltan
mmwwe  Thivphos See Parathion
HSPOM1 @ Tusaphene Fhenecide
Plenstox
NSPO4S o Trichlofon Tugon
Chiorphoa
Dipuerex
Dylox
Neguvon
Diptetes
RSP1OO 'lrldllnt?- Clibroplerin
RSPIBL 2,4.5Tud- Preventol 1
vikwophena)
nspios 24,0 Trich-
. kwiphenol
RIFOYS Trithion Cadmplirnathion
———are  Tugon Soe Trichlorfon
Unden Sce Baygon
Vapons See Dichlorves
NSPI03  Vorkx
RSIV43 o Warfurin Comufene

—rerpr P o

Aclive Ingrdient

Ot 1ead: b o] »
yipy Plurnannie

Octanethylpyrophinph 1
1-Nuphthyl Nemethyl carbamate
2.{2, 1, $-Trichkrophenuny ) prop-
tude Acd

2.{2, 4, 5-Trichhrophemny ) prop-
e Ackd

3-chiorn-4, 8-bis (ethylunsine )-5-
triazine

Tettachlro-pletugrineme
Terpeoe polythlorinates

[, $-Metlylmdiosy-4-(2-{ oty ]
sullluyl} propyl) bonzene

2,1, R Trichbwuplenosyurctic Acd
2.4, 5-Trichkstophenosyatetic Acid

p-Chloruphenyl 2, 4, Fteictihons
phoayl sullone

2,3, 4.0 Tetrachlorophenod

©Q, Q Dicthyl 8-¢ ctbylthiv) inethyl
horod! thinate

0, O Diethy) -{ cthylifi) excthyl

[ thimte

0.7.8,9, 10, -Huxachbmoel, 3, 32,

6, U, Sachexabydro-8, Yomethano 2, 4,3
" bengodiozathlcpin d«aide

Polyrhibemnated cimplunc

0, 0 Biwsetliyd { Lhiydrogy-2, 2, 2t
chlmocthyl) phosphonate

Trchloronitronn e
2,43 Tehinmphend
2, 4,8 Teichhrophennl
S-[{ p-Chlknnstienyl) liliul

nndhyl] O, O diethyl plwsphons.
dithtaats

Alethyl bathkavanate
Jop @ -Acvtniasry - lipdeony
wuwadin

%Al Prico
wWey 1.0/
"ne K.00/¢
L2 2L.007100mg
wR 18400/ 10t0g.
.07y
wa% 1140/ 10Unrg
Tech. 0.00/q
85% 10.0U/g
Chluring
LU 13.00/g
e, 16.00/10hng
Tech, o.uxrg
e 16.u0/g
e 13.007 10 g
w3 ;.0.0“!'  §
Ul% 6.00/%
»% 23.0/10kng
Tech. 170018
YB% 12007y
wa 1200k
0 10,007 100ng
178 1000/ 10 nrg ‘.'
5% 16,0075t 1
{
2k 1200/
Tech. LI O0; LKty
NEV 036871
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PESTICIDE STANDARDS

Cetslog ¢ Producs Symonym Aclics Ingrediens % AL Pitco
R5PIGE  Zecimn €-dimethyl amino=d, S-xylyl-N-Mcihyl (R 18.00/g
wirhamaty
RSPIOS  Zeciran, tech. 4-:imelhrl mnino-D, Xeaylyk-NoMethyl 9% 8.00/g
curamaile
RST08 Tmd ithe neting Zinc ethykene bisdithivcarbumate 5% £0.00/8
Panzate
ASPI€T Zinophoy Tltkonlazin 0, 0-Diathyl-O-2-pyraxinyl phos- o 18,0071 00y
Cynen phomthionty
Nemafou :
LIl Zyinm DMPA 0+ 8, 4-Dichioropheony])-O~metby] hur re 12.00/100ms
pmpy! phmpheramidothionts
RSP100  Zyhon, Lech, 2. & Dichlwrophenyl)- &mthyl s Tech. 8.00/g
vnwl vinwphoresidotio!

PRECOATED TLC PI -&T.ma
from Z—.LJ. ‘Ir.er}n.uD

Analabs TLC plates are of precision quality. They are precoated using procedures
developed by leading chromatographic investigators.

The prescored 20 x 20 cm plate can be snapped in sections for two 10 x 20 em,
ot four 5 x 20 em plates. Scoring on the uncoated side mnkes snapping the plates easy.
A clear edge on the plate allows the plate to be grasped without disturbing the coating,
Sdparation information can be marked in this area.

ORDERING INFORMATION
20 x 20 cm PRECOATED PLATES 2504 thick. 25 PLATES/BOX

NUMBER PRESCORED UNSCORED
CATALOG TLC PLATE TYPE PRICE PRICE
5x20cm 10x20em 20 x 20 cm
TLP-001 Auansil G $30 $26 $22
TLP-002 Anasil GF (254) $30 $26 $22
TLP-003 Anosil H $30 $26 $22
d TLP-004 Anosil HF (254) $30 $26 $22
TLP-005 Silica Gel G 330 326 $22
TLP-008 Silica Gel GF (254) $30 $29 $22
. TLP-007 Microerystalline
Cellulose {Avicel) $31 $27 $23
TLP-008 Microcrystalline
- . Cellulose, F (254)

a (Avicel) $31 $27 : $23

i
Analabs precoated plates are guaranteed to srmive at your laboratory in condition for

immediate use. Any plates that arrive damaged will be replaced at no cost to you and
nv troublesome paperwork.

NEV 036872




Pesticidegrade Solvents are certified to contain no interfering substunce greater

I'ESTI(IIDECR:\DE SOLVENT

CEP? 2/#7

S

than that equivalent to 10 parts per trillion of a chlorinated pesticide.

Catalog #
5SP001

SSP002
S$SPLUd
SSP04

" *SSPOUS

§SPO06
SSP07
SSPO08
SSPGO9
SSPO10
S8P011
Sspo12
SSP013
S5PO14
SSPO1Y

§SPO1B
SSPOL17
SSPO18
SSPO10 _
s

Solvent

Acetone, Presticidgrade

WHET . e cneneaee e e 000550 DX,
Acetonitrile, Pesticidegrade

WaLEr ... ..o et e s e e - W08% max,
Benzene, Pesticidegrade

WREET .oveeeercrenceriieeree seoresersssmennens o 0:03% THUX,
2-Butanone, Pesticldegrade

WRET -.oveervrmvencrsvcvesesnenesars seessasensones 0.05% mex.
Butyl Alcohol, Pesticidegrade

WHLOT ..o cceerveseesirecsarnsinannn e 0005% mAX,
iso-Butyl Alcohol, Pesticidegrade

Water ......cccoevevenrnnnne .. 0.05% max,
Carbon Tetrachloride, Pesticidegrade

WHLET .ovveeereiceresanrersecsnsmeenscbrres anneren 0.02% max.
Chloroform, Pesticidegrade

WREET ... coovei e eeneecerassessvarsssaeons 0.02% max,
Cyelohexane, Pesticidegrade

WaLET ...ovevieerr e sttene e e saen e 0.02% max.
Dichloromethane, Pesticldegrade

WVALEE 1vercrenrinreecererreresnansernsansrassrsanans 0.02% max.
N, N-Dimethylformamide, Pesticidegrade

Water .........c.oonc.n. - 0.05% max.
p-Dloxane, Pesticidegrade

WOET oooneieies et 2o cemvereneeeeeenne,. 0.05% max.
Ether, Pesticidegrade

WRLEE ..o ceerireere v v reveceveras emrvrensans 0.05% max.
Ethyl Acetate, Pesticidegrade

WALEE ...t reranessesbsbnsenssanerre 0.05% max.

Ethyl Aleohol, Pesticidegrade
Completely Denatured

WELEE ..cviveeecnrreearenssrnermsnersassrsaearenss 0.05% max.
Heptane, Pesticidegrade

WALEE ..o cinirereersrenraasssssmsnenesraneons 0.03% max.
Hexane, Pesticidegrade

WRRET ..o ereceeerrnnsvaenssaersenessenns 0.02% max.
Methanol, Pesticidegrade

WRLET ....ocoeevierririeecarene e coveerisbesrenses 0.05% max.
Moethylsulfoxide, Pesticidegrade

Wasnw .. 0.05% max.

Unit
1 Liter
1 Liter
1 Liter
1 Liter
1 Liter
1 Liter
1 Liter
1 Liter
1 Liter
1 Liter
1 Liter
1 Liter
1 Liter
1 Liter

1 Liter
1 Liter
1 Liter
1 Liter
1 Liter

Price

$14.00
15.00
12.00
13.00
12,00
15.00
16.00
17.00
16.00
16.00
10.00
17.00
12.00
13.00

12,00
13.00
12.00
11.00
21.00

NEV 036873
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Sy POLLWTION CRERAILAL

a b-s

2IATIINGL CATALOG
Contains:
PCT's
PCB's
PCN's
Dioxins
Pesticides

Dibenzo Furans
Polynuclear Hydrocarbons

Send In your name and address for a copy of our Pollution Coentrol
Catalog. This caiolog wilt only be sent on request. Available Febru-
GI’Y. 1974:"-‘_‘_‘ - ——— PR Ao O e “'\n".':, S

.‘A-.-... _.. .

. ——
TN
/ll That Time Again . . . Time to. update our mailing list. If there ave any changos to

7 heo made to your name and address please return the name tag to us, with any changos.

N, M you are not intercsted In this publication, please circle the return requested notlee in

llu jower left hand corner and wo will pay the postage. '

. \h /
it B Pty v -
T D A X ——— :

LN

- r_-—. —
\.qr-lv-'\ e A /

t
PR .C-H.-.JC! J‘JIJ' ‘WUN‘@N"WM I ul:l:ol‘?:zl
80 Republic Drive, North Haven, Connecticut 08473 i PAID
Telophone: (203) 285-0463  Telex: 983510 i North Hoven, Conn

Pormit No. 20
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