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SCOPE OF WORK: The vast quantity of pharmaceuticals, persona-panducts, and
endocrine-disrupting compounds (EDCs) stored inioipal landfills poses a significant
challenge to leachate-water quality. Advanced latetreatment, utilizing combinations of
biological, chemical, and physical water treatmeoés be designed to protect groundwaters
influenced by landfill-leachate, or provide recladwater for non-potable or agricultural
purposes. The versatility and multiple barrier&JM treatment make it an attractive option for
landfill leachate treatment. However, the rich camtcation of leachate constituents which
scatter or absorb light must be addressed withrpegment. A novel membrane bioreactor
(MBR) system at USF, involving anaerobic biologipabcess and ultrafiltration membranes, has
been tested for removal of trace organic compoandsxenobiotic contaminants (éstradiol,
a prevalent female hormone) from landfill leachdteis work seeks to apply state-of-the-art,
germicidal-UV-light technology to assist MBR in rewal of trace organic compounds.

CURRENT PROJECT PERIOD: An initial survey of local (Leon County, FL) lanti
leachates uncovered the major technical challetogapplications of UV-Advanced Oxidation.
High UVassabsorbance (>1 ch), and dissolved organic carbon (>500 ppm as Q)imjpede
light penetration and subsequent formation of axdj free radicals. At the suggestion of the
TAG committee, Ozone-Advanced-Oxidation was tesked pre-treatment for anaerobic MBR.
Ozone used for these experiments was generategl asiAZCOZON Industries Ozone
generator model RMU16-04.

As was discussed in the previous quarterly ref@uiafterly Report #5), a steady decrease in
spiked bisphenol-a (BPA) concentration in leacheds observed with increasing Gose.
However, BPA degradation was not enhanced by fgrttie ozone to decompose @H with
H,0O,. This was explained by the competitive free rddcavenging in landfill leachate by
background DOC.

While ozonation of raw leachate is not an efficierd@thod for direct oxidation oenobiotics
and endocrine-disrupting compounds, an advantageeetreating leachate with low mg/L-doses



of ozone would be in accelerating the subsequehbdical oxidation of these compounds. To
test this hypothesis, raw leachate was spiked Wiprestradiol (E2) and BPA, and dosed with
ozone solution up to 8 mg/L. The pre-treated sampiere then inoculated with anaerobic
sludge (50:50 sludge to leachate) and incubatéatch reactors with anaerobic conditions
maintained.
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Figure 1 — Degradation of E2 in Leon County leacha&tunder anaerobic conditions (batch) after pre-trement with ozone
or ‘peroxone’ (H,O, + O3). Incubation: 24 hrs.

In all 3 pre-treatment conditions, raw, ozonep@moxone, a significant sink of E2 and BPA was
sorption to sludge solids. The extraction analgéisorbed E2 and BPA concentrations is on-
going. However, the trend is clear that by pretinggleachate with an ozone-based advanced
oxidation process, the anaerobic decompositiorosEccelerated (~1-log removal of E2 after
24 hrs).

NEXT PROJECT PERIOD: Having established that a significant sink for B2 8PA in
anaerobic sludge systems is sorption to sludgepribject team will test another model
anthropogenic leachate contaminant, the flamedatdrtris-chloroethyl phosphate (TCEP).
TCEP is highly water soluble, and slow to sorbrgamic solids. In addition, previous collected
data by the researchers has shown that it is aesit direct ozonation. This will provide an
additional opportunity to confirm the hypothesiattbzonation pre-treatments do little for direct
oxidation of leachate contaminants but can accel¢h&ir removal by biological treatment.
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