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I respectfully submit we have achlieved a siénificant reduction

Dr. C. Paton

In Lhis sectlon I would like to present the voluntary changes
that Monsanto has made in PCB sales with particular emphasls
on Lhe PCB product changes made in dielectrics. I also wich
to show the significance of the data presented by Drs. Tucker
and Munch, '

lMonsanto's sales actions can be divided into two caéegories
(S1ide 1: lMonsanto's PCB Actions),

The first category is further described in:
Slide 2: Monsanto's PCB sales in U. S. A. and
Slide 3: Effect of phase-out policy

in PCB output by our actions. Turning to the second phase of
our actions, viz, the product changes in PCBs for dielectrlic use
I will first take a moment to explain the variation in blode-
izradability of PCios.

Slide 4: Dezree of Bilodegradation of PCBs.

The product changes made dielectrics are shown on Slide S:
PCB Product Changes in Dielectrics.
Dealinz first with capacitors:

Slide 6: PCBs used in Capacitors

Note: - {(a) Penta-chlorobiphenyl percentages include hexa-
: and higher homologs. Do not add both percentages
together.

(b) This slide chows a substantial decrease in bro-
duction of homQlogs of penta-chloro and higher
over the years,:
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Slide 7: Why Convert to Arocior 1016?

Reasons were: )
(a) 9-fold reduction in penta-chloro and higher homologs,
(b) 10-fold reduction in hexa-chlore and higher homologs.
| (e¢) Aroclor 1016 was the PC3 product that could be intro-
duced into the capacitor industry while still meeting
Underwriter's Laboratory requirement on flammability.
(d) Aroclor 1016 was selected because its eiectrical

propartles and in-plant processing performance most
closely met the capacltor industry's requirements,

Note: Our choice of Aroclor 1015 has since been borne-out
by ilndustry experience which to date has shown no
problems,

Slide 8: Czpacitor Fluids: What is Effect of Aroclor 1016?

we have trizd to show amounts of penta-chloro and higher and
hexa-chlecro and higher hemologs which would have been produced
(Not enterinz the environment) for each of three possible
capacitor fluilds in 1972. Aroclor 1016 (used at 97% level in
U.S.A. in 1272) 1s obviously the PCB involvinzg least pents and
higher c¢hloro biphenyl production.

Of obvious interest 1ls the possible amount of PCBs entering the
environment [{rom capacltor fallures,

Slide Q:

Usinz the worst case (0.2% per year fallure) we see that no
rora than 40 pounds of hexa-chloro znd hisher homolozs of FC3
are lilkely to cnter the environment if Aroclor 1016 is used

at a rate of 2CH 1b./year.

Turning naw Lo Transformers.
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Slide 11:

Note: Higher chlorinated PCBs are needed in transformers than
in capacltors because the correct Hydrogen/Chlerine ratio
is vital in preventing formation of flammaocle, explosive
arc-form gases.

Slicde 12:

Slice 13:

In summary, Slide 1li4:

We will continue our voluntary policy of no more sales
world-wida except to dielectric users, This means a
45% reduction in total PCB sales in the U.S.A. We will
restrict over 978 capacitor fluid sales to Aroclor 1016
only. This means penta-chloro and hizher production
will be no more than 1.1 or 220 M 1lbs, in 1972. Hexa-
chloro bipnenyl and higher will be even lower 0.1% or
20,000 1bs. in 1972. We will eliminate Aroclor 1260
from traasformer flulds and continue incineration
facilities for scrap PCBs., We wlll encourage the
dielectric industry through ANSI C-107, which represents
both capacltor and transformer manufacturers and users,
to enforce strict environmental control over PCBs.

This 1s a committee on which several of the agencles
represented here today are members.
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MONSANTO PCB ACTIONS )

© PHASE-OUT OF PCB SALES WORLDWIDE IN ALL -
APPLICATIONS EXCEPT DIELECTRICS

© CONVERSION OF DIELECTRIE FLUIDS TO MORE
BIODEGRADABLE PCB‘S
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MONSANTO PCB SALES IN US.A.

(MILLION POUNDS)

DIELECTRICS ALL_OTHERS TOTAL

" 1969 - 37.0 30.0 67.0
"1970 40.5 33.5 74.0
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il EFFECT OF
e 'PHASE—OUT POLICY
PCB SALES REDUCED TN U.S.A. BY

30 70 33 MILLION POUNDS.
| OR 452
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- .PCB PRODUCT
CHANGES IN DIELECTRICS
 CAPACITORS -
971 CONVERSION TO AROCLOR 1016

TRANSFORMERS
ELIMINATION OF AROCLOR 1260
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DEGREE OF
BIODEGRADATION OF PCB'S

~ BASED ON DATA PRESENTEL

© TRANSITION IN BIODEGRADATION OCCURS
AROUND PENTA-/HEXA-CHLOROBIPHENYL

- ® DISAPPEARANCE OF ALL HOMOLOGS BELOW
HEXA-CHLOROBIPHENYL OBSERVED

© PENTA- AND HIGHER PCB DETERMINED BY
SPECIFIC GLC/MS TEST METHOD

Sor by iy WP
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PCB'S USED IN

MAJOR
PCB USE_PERIOD
ARDCLOR 1254 1930-1952

AROCLOR 1242  1952-SEPT, 1971
AROCLOR 1016 0CT. 1971




CAPACITORS

7 PCB (PENTA- % PCB (HEXA-
CHLORO- AND CHLORO- AND

HIGHER HIGHER
77.0 2.0
9.0 1.0
L1 o
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CAPACITOR FLUIDS

. WHY CONVERT
TO AROCLOR 1016 : /4

@ 9-FOLD REDUCTION IN PCB’ S OF PENTACHLORO- AND
HIGHER

© 10-FOLD REDUCTION IN PCB'S OF HEXACHLORO- AND
HIGHER '

© MINIMUM INDUSTRY TESTING REQUIRED
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" CAPACITOR FLUIDS
WHAT IS THE EFFECT OF AROCLOR 1016 ?

U.S. CAPACITOR FLUID SALES (1972):~20 M LBS.

IF % PENTACHLORG- % HEXA CHLORO-
AROCLOR  AND HIGHER PCBs AND HIGIER PCBs
. HAS MOULD BE® HOULD BE*
1254 15,400.000 pounns ~ 5.800,000 pounps
1242 1.800.000 200,000
1016 220,000 . 20,000

*THIS DOES NOT MEAN AMOUNTS OF PCB ENTERING THE
ENVIRONMENT :




WHAT IS CAPACITOR
FAILURE RATE 2

INDUSTRY SOURCES CITE : 0.02-0.2% PER YEAR
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OR FAILURE RATE
S 0.2% PER YEAR (WORST CASE]

IF CAPACIT

PCB ESCAPE TO THE ENVIRONMENT® IS --

. AROCLOR 1242

ALL PCB HOMOLOGS

40.000 pounps 40,000 pounps
PENTA CHLORO- AND HIGHER '

3,600 ~ hmo
HEXA CHLORO- AND HIGHER 400

40
*ASSUMES U.S. FLUID SALES OF 20 M LB./YEAR

AROCLOR 1016
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PCB ChAbis:
TRANSFORMER FLUID APPLICA
O AROCLOR 1260 BEING PHASED-OUT NOW
O INCINERATION OF SCRAP PCB'S - 1871

ASKAREL (PCB) TRANSFORI

-~ NOTE:
HERMET1CALLY SEALED URITS

ERS ARE .
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. WHAT IS FAILURE RATE
IN LIQUID TRANSFORMERS 4

INDUSTRY SOURCES CITE: UNDER 0.2% PER YEAR®

. “ALL LIQUID TYPES - MINERAL OIL AND PCB.
e |
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i \\,.(/\PFL (PCB) -
DAIFCRNE FAIL AT 0.29/ViEAR
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HUY TS ii CCH 1B AFTE (,.. e
ALL PCB HOHOLOGS 24,000 Los,

(ESTIFATED PCB TRANSFORKER FLUID SALES IN U.S, 12 M LBS./YEAR)..

CPUITR THCIRERATICH FACILITIES AVAILABLE, NOT AIL THESE AcOLIITS
WILL CIlTER EdYIROIHENT .,
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MONSANTO’'S PRESENT PROGRAM TO PREVENT
ENVIRONMENTAL POLLUT

O BY PCB!S
© NO MORE SALES WORLD-WIDE EXCEPT
DIELECTRIC USERS

© RESTRICT OVER 977 CAPACITOR FLUID SALES TO
AROCLOR 1016 ONLY
O 'ELIMIHATE AROCLOR 1266 FROM TRANSFORMER
’FLUIDS

© CONTINUE INCINERATION FACILITIES FOR SCRAP PCB’S

© ENCOURAGE DIELECTRIC INDUSTRY THROUGH ANSI

C-107 TO ENFORCE STRICT ENVIRONMENTAL CONTROL
OVER PCB’S
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