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Aroclor Pollution Study

I. Ransaw & A. Nelson (J. L. Brown)

Removal of Aroclor from the waste water by filtration-adsorption.

Pollution Control

Aroclor was removed from the plant affluent by filtration of the neutrsliza-
tion pit solids on which Aroclor was sdsorbed and by adsorption on the
filtretion wedis. Aroclor concentrations (100-8,000) in the plent effluent
were conelatently reduced to 10 ppb upon passing through a four (4) inch
dismeter tube (packed to a bed depth of 5.5 inch with activated csrbon) at
flow rates up to 350 cc/min., In the sand filtratfon study conducted under
similar operating conditions, the Aroclor levels in the effluent were not
consistently reduced to the target level (< 10 ppb).

The presence of 200-1000 ppm of solid psrticles (size range 1.5-25(u) tended

to blind the filter, thus setting a meximum limit on the pressure and flow
at vhich the unit had to be operated.
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BACKCROUND :

Initisl Ressarch afforte for removing Aroclor from the waste stresm vere
cantarad primarily around thrae conventional approaches: wmultiple distillstion,
adsorption and extraction. After considering the economic and technical
factors involved in each approach, it was felt the approachas should be
evalusted in sequence listed above. The following peragrephs are presented

to up-date previously research efforts and to show the basis for the work

being reported.

Cost evaluations were made by Dr. Wise, CED, for both a distillation and
extraction system for removing Aroclor from tha waste water. Dr. Wise concluded
that the cost for either of these systems was likely to be considersble greater
than that for an adsorption system. A decision was wade at this point to
abandon these approaches and pursue the adsorption spproach in depth.

Initial screening of verious adsorbents (i.e, carbon types, porocel, attapulgus
clay, powdered polyethylene) by adsorption isotherm tests was very inconclusive.
The Aroclor levels were reduced to < 10 ppb in ell the isotherm tests regardless
of the adsorbent or the amount of adsorbent uged. The reason for the erroneocus
results was later found to lie in the fact that Aroclor was being adsorbed on
the reactor walls, particulates in the solution, as well as the sdsorbent being
tested. Prom the isctherm studies, the following conclusions were drawm:

4) Aroclor levels in plent effluent can be reduced to an acceptable level

(< 10 ppb) by adsorption. b) Further evaluation should be done on an adsorption
column utilizing a feed of constant Aroclor concentration.

The studies reported herein were conducted at the original neutralisation pit
(hereafter designated as pit #1) and newly constructed neutralization (hereafter
designated pit #2). Pit #1 was distinguished from pit #2, during the course of
study, by both its consistently higher suspended solids and Aroclor concentratioms.
Pit #1 has been operationsl since 1961 while pit #2 has been operational since
October, 1970.

In s 13 day pilot run at pit #1, initial concentratioms of L000-8,000 ppb Aroclor
in the waste vere reduced to a renge of 0-15 ppb upon passing through & series
of packed carbon beds at & average flow of 25 cc/min. Over 99% of Aroclor
removal occurred in the prefilter. This unusual reduction was found to be due,
in part, to the filtration of solids on which Aroclor was adsorbed. Since the
average flow per square foot was quite low for this particular study, it was
felt that the prefilter observation should be evaluated at higher flow rates.
This report contains the result of the studies carried out using both cerbon

and sand filtering media for treating waste water from pit #1 and #2.

1. The adsorber consisted of a prefilter (3.5 inch diameter packed to a 5.5 inch

bed depth and a series of one (1) inch diameter columms packed to s total bed
depth of 13.5 ft.
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IMENTAL
Flow Diggram

Pressure Gauge

Pit Jabsco
Model P-6-M-6 T
Pump Filter l 5.5 inch of carbon or sand
[ ‘j'm;
—
*A 3.5 inch diameter tube was used in the carbon study at the old neutralization
pit. -
2. Sawpling
A 24 hour composite sample (300 ml) was taken by catching a 100 ml. sawple every
8 hours. Occasionally, smaller samples were caught at shorter intervals

3.

and composited.
? ow_Rs
Flow to the filter was controlled by adjusting two needle valves (diagram

above). A calibrated rotameter was used to measure flow. A given flow
rata was difficult to mafntain due to the back pressure created by the

‘build up of fine solids in the filter. The unit was back vashed when

hecessary to maintain a relative constant flow. In the studies conducted
at pit #1, flows wars started at the lowest rate (100 cc/min.) and then
increased to maximum 350 cc/min. This approach was reversed in the sand
study at the pit #2. The maximuw flow {350 cc/min.) could not be maintained
over an eight (8) hour period due to the high back pressure.

Analycical Analysis

The Aroclor was extracted from the squeous sample into s hexane golvent.

The hexane solution wss then dried end analysed on a EC/GC. The concentration
of Aroclor 1221, 1242, 1254 wae determined by comparing the main pesk height
of che unknown with height of the same peak in the chromatograms of known
Aroclor solutions of 122}, 1242, and 1254,
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SCUSSION OF RESULTS

Yor clarity of the following discussion, it is necessary here to explain the
differencs in the quality of the effluent from pits #1 and #2,

During the course of thie study, the effluent from pit #1 generally contained
about 1,000 ppm of solids and Aroclor concentrations in the range (1000-80000 ppb)
Table 1 & 2. A prolonged study of the effluent quality (i.e. solide and Aroclor
levels) indicates that high Aroclor concentrations generally correspond to high
solids. Prasently, the solids level in pit #2 is kept at minimum., The efflusnt
from pit #2 normally contains about 200 ppb of solids and 50-100 ppdb Aroclor
except during periods in which large quanities of acid (HC1) are being sewered.
This accounts for the higher values seen in Tables 3 & 4.

Carbon consistently reduced the solid and Aroclor concentrations in the effluents
from pits #1 & 2 to an acceptable level (< 10 ppb) at flow ratae up to 350 cc/min.
(Tabla 1 & 3). Tha mechaniem by which Aroclor is being removed cannot totally

be explained, Existing evidence indicates adsorption on the pit solids. However,
attempts to determine the adsorptive capacity of the eolide were unsuccessful.

The lowar quantity of solids (200 ppw) in the effluent from the pit #2 had seemingly
little effect on the quality of effluent produced.

As it can be sden from Tables 2 & 4, the quality of effluent realized in the
send filtration was not as dramatic as in the carbon study. Aroclor levels in
pit #1 effluant (Table 2) were significantly end rather consistently reduced
without producing an acceptable effluent (< 10 ppb) quality. Cowparatively,

the effluent quality produced at the pit #2 wes very inconsistent (Table 4). The
effluent quality varied between high and low values without drastic changes in
influent Aroclor levels or operating conditions.

The following factors may explain the results obtained:

a. The solids level of influent varied considerably duﬂng the test period.
b. Silica type adsorbent requires a considerably longer contact time to
adsorb Aroclor than carbon.

The test data for both the sand and carbon studies suggest that the Aroclor
removal ia taking place by filtration of pit solids on which Aroclor has been
adsorbed and by adsorption on the filtering media itself. PFurther, it also
suggests that the adsorption zone with carbon is quite short and quite long
with sand,

The solids in the waste stream caused considerable operational difficulties.
These solide, of which 42% of its particles were in the 1.5 - 2.3 U size, tended
to blend the filter, esp:cially at flow rates > 200 cc/min. Beckwashing the
filter did not adequately remove the finer particles. Hence, thass Aroclor con-
taining particles were eventually washed through the filter. This point was
considered a breakthrough,
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conquuston

1. Aroclor is removed from the plant affluent by the filtration of the
solide on which Aroclor was adsorbed.

2. Aroclor is adsorbed on activated carbon within a very short adsorption
zone.,

r 3. The effactiveness of sand in removing Aroclor is not sufficient at
the experimental bed depth.

4. Solids removal is a primary concern in sny final clean up method.
FUTURE WORK
1. A pilot adsorption study has been conducted in a series of 5 inch

diameter columns. These result are being compiled for an avalustion
and reconmendation. A report will be issued by 1/28/71.

2. A pilot clarification (flocculation) unit is scheduled to be put in
operation by 1/29/71. This unit will also be used to carry out semi-
continuous adsorption studies with other finely divided solids.

Akl s
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CARBON PILTRATION STUDY AT OLD PIT

| TABLE 1
Aroclor Aroclor Concentration
Volume Concentration Averege of Effluent '
Treated of Daily (ppd)
(Gal.) Influent Flow 1221 1242 1254
(ppb) (cmy)
122] (1242 W2
38 84 | 106 | NDA 0.0263 NDA NDA NDA
99 1750 | 188 | NDA 0.042 21 14 NDA
160 NDA | 618 | NDA 0.042 NDA NDA NDA
*175 6051 {2638 | NDA 0.0263 ? 5 NDA
198 559 | 147 | MDA 0.0263 NDA NDA NDA
236 2106 | 441 | NDA 0.0263 4.0 1.2 NDA
Unit plugged.| Solids were forcad thrpugh
ae the pressufe on filter ijcreased.
A ZATION PIT
TABLE 2
Aroclor Aroclor Concentration
Volume Concentration Average of Bffluent
Treated Daily 1221 1242 1254
Flow
cm)
kL 0.0263 - - .
76 0.0263 138 S NDA
114 0.0263
152 0.0263 - - -
190 0.0263 157 12 NDA
228 178 12 NDA
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T NEW PIT

TABLE 3
i Aroclor Aroclor Concentration
Voluma Concentration Average of Effluent
Treated of Daily PPbd)
(©sl.) Influent Plow 1221 1242 1254
(ppb) (cPM)
1221} 12821254
38 31 | 109|NDA 0.0263 NDA 2 NDA
16 & &0]MDA 0.0263 WDA KDA NDA
116 210 32|NDA 0.0263 NDA MDA NDA
152 30 | &[mma 0.0263 DA s oA
SAND PILTRATION STUDY AT NEVW PIT
TABLE 4
Volume Aroeclor - Aroclor Concentretion
Treated Concentration’ Average of Bffluent
(Cal.) of Daily 1221 1242 1254
Influent Flow
b) cno
1221
k1 ] 110 0.0263 48 3 NDA
76 0.0263 - - -
163 1200 0.0603 NDA NDA DA
an 260 0.079 : NDA NDA NDA
364 840 0.0605 7 NDA NDA
13 610 0.057 60 NDA DA
s16 NDA 0.0482 55 NDA NDA
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