LABORATORY NOTE:

A STUDY IN LABORATORY AUTOMATION

Analysis of PCBs in trans-
former oils

By §.1. Lerman, H. Gordon, and J.P. Hendricks

OLYCHLORINATED bip
P (PCBs) have been comncrclll-
ly manufactured since 1929.
They were, until recently, widely
used throughout industry because of
their chemical and thermal stability,
Iow or nonﬂlmmub:lny. and good
jes. But

ling th ds of ples per year
had (o be developed.

The system that was finally devel-
oped has been in use for more than
three years. More than 3000
have been assayed with it. The three-
part method consists of gas chrom

hy, sample

flow, 30 mL/min; aven tempersture,
225°C; auxiliary temperature,
375°C; standing current of dectron
capture detector, 0.5.

No data reduction was performed
on the gas chromatographs: The owt-
put signals were fed diresly into &

the very properties that have made
PCBs so useful have resulted in a ban
on their manufacture and strict reg-
ulation of their disposal by the Eavi-
ronmental Protection Agency
(EPA). PCBs are so chemicaily inert
that they persist in nature long after
many other organic chemicais have
broken down. Most of the blosphere
is conteminated, although no natural
source of PCBy exisis. Not only are
PCBs environmental pollutants, but
they are suspected carcinogens as

well.

When the EPA announced the reg-
ulations on disposal of PCBs in
1978, the technical psrsonnel at Con-
solidsted Edison were faced with a
major problem. It was necessary to
determine which of the 23,000 trans-
formers in the Consolidated Edison

systems contained PCB-contami-
nated transformer ofl, and at what
levels. The oils were aimost certainly
contaminated because at ome time
Consolidated Bdlson had used PCBs
 transformer oil. When the mtch
was made, the new oil |

automation, both instrumentai and
data reduction. These were inte-
grated into one efficient system for
speedy handling of many samples
and rapid analysis of data.

Sampie tracking

Sample preparation consists of
four discrete tasks, allowing for as-
sembly-line work and minimum crit-
ical path planning. The first task was
to log in an identification number for
each sample. Next, each sample was
prepared and its weight entered into
the log. The sample vu lhen loaded

into the
into the wehrom-w;mph The last
task was to enter the sampie’s i.d.
and weight into the computer. Two
technician-days were required for 50
samples, at & rate of about three
samples per technician hour.

Gas chromatography
Two Perkin-Elmer Sigma series
h hs were used. Each

came contaminated by PCB mldlul.
This meant that & method for hand-

Mr. Lerman is Senior Siaff Chemist, Mr.

knowledge Meryl Mandie for drefting this
erticte. This paper is adepted from & pre-
sentation mede at the I2nd Hmbmh
Conference on Anelyiicel Chemistry and
Appilivd Speciroscopy, Atlentic City, New
Jersey, Merch 1981,

178 . FEBRUARY 1982

)
was equipped with a Perkin-Elmer
autosampier. The Sigma 3 gas chro-
matograph used is &

unit, equipped with an Ni*’ eectron
capeure detector and capabls of tem-
petature programming. The swn 4

ing, Chromosord
HP; column load, 4% OV-225; mesh
size, 60-80; column material, glass;
column size: 1.8 | X 4 mm; carrier
gas, argon: methane, 95:5; carrier
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Petrarch
for
orgenosilicon
specialtios

provides data
on over 1000
products

Edition S-5 of the
Petrarch Organositicon
Regiater & Review has

just been published.
This useful document
presants structural,
physicsl and
toxicological data on
over 1000 compounds.
An absolute necessity
for the ressarch chemist
— and equelly
indispensable for the
technologist and
engineer engaged in
materials development,
surface modification,
composite structures,
rheological studies and
other applications.
Seven authoritative
chapters discuss the use
of organosilsnes in
synthesis, tailoring
surfaces and other
topics of current
interest. For your free
copy of this useful
catalog, contact
Petrarch today.

PETRARCH SYSTEMS, INC.
Sartrem Road
Bristol, PA 19007
218: 701-9288

In the Far Esst:
Chisso Corp., Tokyo -

Cirole Roader Servies Cord Ne. 87
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INJECTED AT 23:20:04 ON WAY 21, 1908
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Figure 1 PCB sample before cleanup.
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The recovery was found to be ex-  Standerds
cellent (Tadée 1). A samplc known to
be clean gave the same chromato- Originally the traneformer oils -
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Sample in Figure 3 atter cleanup. Note the highly improved resoiu-
procedure,

tion, and much cieener chrometogram as & reauit of tha cleenup

consistency in reporting, the Aro-

This is equivalent to taking 0.1 g of
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Zpette

New, improved Mark Il Zippette
dispensers ere highly resistant to
breakage. Tha borosilicats glase
syringe is encased In protective
polypropylene. Delivery vaives ere
positioned within the reservoir for
added safety. The delivery tip is
secured by e rigid platfiorm to

by
Dispensing nm 'ully ldull:bh:

syringe
sizes avaiiable: 0-0.5 mi, 05 mi, 0-10
ml, 0-30 mi, 0-50 mi. Fully

wit

Available with low profile, anti-tip,
safely reservoir of amber glaes, or
one gallon amber plastic costed
bottte for the 0-30 mi and 0-50 mi
sizes. Screw threaded adapters for
use with common laboratory com
tainers are availabie.

For complete infarmation, send for
the Wheaton Zippette brochure. Tel:
608-825-1400, extension 2232.

clors 1242, 1234, snd 1260 were ol containing 300 ppm PCB, and di-
mmuyum-mtsm huiumlsml.vhhhm FM
1221 were added. Ni i dard,
Ammmwa ol 1000 ppm in Iuwmrc.,mlnjndhwm
isoctane ars used. | T
i i ey e et e i | e e
dlluting to 2 ppm n . ly ‘with very it 5 N .
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PCBs continved

Data reduction

An HP 3354 LAS computer was
used for data reduction. The com-
puter is & real-time on-line system
with instrument and autosampler
control and is compatible with any 1-
volt analog instrument output. [n
this case, it received data directly
from the gas chromatographs.

The computer was programmable
in BASIC, allowing for (ndividual
dats ansiysis. The system-level lan-

guage was & user-oriented conversa-
lloul language for peak-integration
analysis.

Calculation and Aroclor selection
were done as follows. The computer
warched for S key standard pesks
for each Aroclor of interest. It also
catculated & comceniration for each
Avoclor based on total peak ares.
Each standard peak was calibrated
at total concentration, ail S peaks

and & relative d de-
vistion (RSD) caiculsted. An error
factor was csiculated using both the
RSD and the total-area vaiue. The
Aroclor with the lowest error factor
was chomn. The computer then
looked at the % RSD. 1f it was below
40%, the mean vaiue was reported.
If it was above 40%, the total-area
value was reported (Figures 5 and 6,
Tabie 2).

There ars several reasons why this
software is 30 significant. The pro-
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Figure § Printout for a 1242 atenderd. Note that the error factor would be &

for 1242, ae expected.

gram is not complex. It is merely a
simpie statistical process wriu-in
BASIC. The

For example, files could be manip-
“lﬂ" for system operstion and er-

limited to identifying monhhh
Aroclor chromatograms, ¢.g., trans-

former oils. The data were still re-
viewed by 8 technician, who used the
ummmt:.vﬂumuduw

The results of all analysss were
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° 2
RET TINE PPR ME
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RET TIME PFM NAME
1 183.3 #1242-T
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Figure 8 Printout for & sample.
olls with over 50 ppm PCB, a third required severe restrictions.
class of concentration had 10 be o5
tahad  Samol th Conciusion
tions greater than 300 ppm were re- Anaiytical systems designed for
ferred to as PCB material. Samples  very large numbers of samples mus
that were between S0 and $00 ppm be carefully designed. ALl aspects of

ars now labeled PCB-contaminated.
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REAGENT-
GRADE
SOLVENTS

Users of Corco chromatographic. elec-
tronic and spectrophometric reagent-
Qrade solvents know they can count on
Corco tor highest quaiity. ReNability. And
delivery. In pints, gallons, five-gallons. or
drums.

At Corco, we've been specialists in
reagent-grade solvents snce 1983
and have built our repulation on Mmesting
the requirements and specifications of
our cusiomers, ACS and ASTM.

Corco can also provide resgent-
grade acids, bases, and speciaity chem-
icals.

Write or cal regarding your specific’
solvent req and our o
solvent fisting in Bulistin 10. Or circle the
number. ’

COROO

tion must be comsidersd, both sep- mmm
arately and a3 & system. Even where Musutonnm of
are neces- Aagent & Soatunis oot~
sary, the savings in labor alone make |  Tyoum fsas & Cotir Lane © Fobies M. 0. 10008
such a system: profisable. 10 200000
Circle Reader Servise Card Ne. 314
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