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The thermal and chemical stability of the polychlori­
nated biphenyls (PC3s) are clearly responsible for 
their widespread us» in the electrical industry. Un­
fortunately, aany of the environmental concerns about 
PCBs are attribute:!“ t o the same properties. Where 
fire resistance axd  efficient transmission of electri­
cal energy are important, PCBs are the preferred di­
electrical fluid. It: fact, the U.S. Government's 
Interdepartmental “Task Force on PCBs, PCBs I K  THE 
HNVIRONMENT (1?"2; concluded that for closed systems 
such as transformers and capacitors there are no suit­
able replacement rrtcucts for PCBs. Consistent with 
these conclusive., '-ensanto introduced a new PCB 
product, A x o c l ! . . i ,  containing substantially less 
of the degxadat::. -i. -.¿“ant higher chlorinated iso­
mers, restricted i t  rales to use in closed systems, 
and set up a hi;- • srature incinerator for disposal 
of used fluids. incineration is an acceptable
solution to the c c-ral of used fluids, it is not 
feasible for m«;v/ -.cr.s at this point in time for 
disposal of PCB *g-iated material from transformers 
and capacitors.
The objective o : i tudy was to produce data which
would help eval-.'s ..\e suitability of landfill dis­
posal of Aroclcr _ .6 impregnated capacitors. Of 
prime concern v r  *■» rets at which percolating ground 
water might lea r 1016 from various types of
soils.

experimental
The experimental procedure employed consisted of per­
colating water through a column packed with soil 
coated with Ar:> or 1016 and then monitoring the ef­
fluent water fc. FCBs. The set up used is shown 
schematically L. Figure 1. The soil columns employed 
are approximately 3" in diametftr by 12" in height and 
were dry packed in layers. Each soil layer being 3"
* »agiatarad trademark: of Monsanto Company
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FIGURE 1. SOIL PERCOLATION SETUP
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TABLE II

PC8l FOUND IN PERCOLATING WATER

N orfo lk  (Uy Drummer
Sandy Loam Silty Loem Silty CI av Loam

To ta l Total Total
Effluant ppb Effluant ppb Eff1uen; DOb
Volume (t) PCBs Voluraa (t) PCBs Vo tune ( l ) PCBs
1.3-8.1 NO 2.7-16.4 NO 1.6-9.9 NO
10.1 ND 20.7 65 12.5 tu
13-5 23 27.6 92 16.6 NO
25.5 63 51.9 153 31.4 NO
48.1 63 98.1 134 59-2 NO

NO - Non« datactad, <1 ppb

(none observed). This is in agreement with recent
work, HAQUE (1974) , demonstrating that clay has a
high affinity for PCBs.
Experimentally, the water solubility of Aroclor lOlf 
has not been determined; however, it is estimated to 
be in. the range of 225*250 ppb. This estimate is 
based on the fact that Aroclor 1016 contains nor* ■ t 
the less chlorinated, more water soluble isoneri l -.c: 
does Aroclor 1242 which has a water solubility of 200 
ppb. In all cases, the concentration of PCBs in the 
effluent water was less than the estinated solubility 
of Aroclor 1016 in water.
The electron capture chromatograms shown in Figure 2 
detail the isomer distribution of the PCBs observed 
in the effluent water. Aroclor 1242, the product 
formerly sold for use in capacitors, is shown ar the 
top. The Aroclor 1016 which was coated on the sell 
is shown next, followed by the PCBs leached from ii--. 
soils, and finally a less chlorinated member of the 
Aroclor seriesr Aroclor 1221, which was used as a 
standard for quantitation. The number above eav. 
peak indicates the dominant chlorobiphenyl in tf\t

?eak. A comparison of the Aroclor 1242 and At o*
016 chromatograms illustrates the reduction of . a  

penta and higher chlorobiphenyls achieved in thi 
ufacture of Aroclor 1016.
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FIGURE 2. PCB ELECTRON CAPTURE GAS CHROMATOGRAMS
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The isomer distribution of the PCEs in the effluent 
water is the result of differences ir. the utsr 
solubility and adsorption characteristic: . : the 
isomers in Aroclor 1016. It is evident :V - onlv che 
less chlorinated, more biodegradable PC::. UftflD and 
FOCHT (1973a,b), TUCKER (1972), similar - . ' z z l c r  
1221, were leached from the soil. A deprecation rate 
for Aroclor 1221 of 73 t 211 has been observed in 
semi-continuous activated sludge tests at feed levels 
of 1 and 5 mgs/24 hours, TUCKER (1972).

Conclusions
The results of this study clearly demonstrate that 
PCBs are not readily leached from soil by percolating 
water. In the worst case, less than 0.054 of the 
total Aroclor 1016 available (25,000 ppm) was leached 
from the soil during the entire four-month duration 
of these experiments. During this period of time 
approximately 50-100 liters of water were passed 
through the three soil columns, an amount of water 
roughly equivalent to 50-100 ft. of rainfall, assuming 
no run off.
The ease of leaching Aroclor 1016 from the different 
types of soils was in the following order: Norfolk 
Sandy Loan>Ray Silty Loam>Drummer Silty Clay Loam.

Additionally, it was observed that only the less chlor­
inated, mòre degradable homologs were leached from 
the soils.
The results of this study support the conclusion drawn 
by the Michigan Water Resources Commission that land­
fills are only a minor source of PCB environmental 
contamination, HESSE (1971).
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