Application of Manganese Oxide-Coated Media for Reagent-Free
Oxidation of BPA

Ella Niemeyer?, Alexandra Russo?, Joseph E. Goodwill?
Department of Civil and Environmental Engineering, University of Rhode Island, Kingston, Rl
’Department of Civil and Environmental Engineering, University of Vermont, Burlington, VT

ATER::
ORLD

ENVIRONMENTAL ENGINEERING LAB
The University of Rhode Island

PLASTICS

LAND TO SEA

Introduction

* Bisphenol A (BPA) is a polymer used in the production of polycarbonate

Electrochemical Chlorine Production

plastics and epoxy resins and a potent endocrine disruptor. > -
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* BPA is removed by preexisting processes in water treatment plants.!!] E e = 5,
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* Manganese oxide (MnO,)-coated media is known to oxidize BPA, but this Time (minutes) Time (minutes)
Figure 5. A.) Electrochemical regeneration of fully expended media via production of chlorine

approach requires the feeding of chemicals for surface regeneration.3! B.)

at 5.5V for 40 minutes. B.) at 6.0 V for 2 hours.

* This is impractical for small-scale or isolated , . .
systems, which do not have capacity for " > ~ Oxidation of BPA by MnO, Coated Media
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" Figure 2. A.) Bench-scale setup for all detailed experiments (Figures 4-6). B.) Process diagram %0'4@% s 0.4 A
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§ = - = Figure 6. A.) Oxidation of BPA by MnO,-coated media regenerated chemically. B.) regenerated
3 <‘§ 1 ‘g 1 P electrochemically at 5.5 and 6.0 V (Figures 5A and B). Chemically regenerated media was run
; e e ot until the media was fully expended; electrochemically was not.
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N o - - - - et o 1 " ’e »| ¢ Electrochemically regenerated media at 6 V for 2 hours demonstrates
BPA Concentration (ma/L) Chlorine Concentration (mg/L) . . . . . .
) — ) — similar oxidation of BPA as chemically regenerated media.
Figure 3. Calibration curve generated for  Figure 4. Chlorine influent produced by the . . _
measurement of BPA by spectrophotometer  reactor at 5, 5.5, and 6 V. Measurements for ~ * lterative tests are necessary to determine the exact voltage and run time
Shake 30 min Shake 30 min ; at 276 nm. Triplicate absorbance readings 6V exceeded 2 mg/L after 15 minutes. for optimal electrochemical regeneration.
: : were averaged for each . , , ,
Settle 30 min Settle 30 min © * BPA detection by spectrophotometer is effective for proof of concept,
Decant Rinse with DI + decant , , , L , ,
Table 2. Procedural details for media regeneration and BPA oxidation tests. nowever, more rigorous methodology is necessary for measurement at

Figure 1. A.) Process diagram for media synthesis. Coating is applied to ~100 g of Ottawa sand.

B.) Media prior to repetitive coating (top), and after (bottom).

Table 1. Composition of synthetic raw water used as background matrix for all column tests.

Synthetic Raw Water

Chemical Regeneration

Electrochemical Regeneration

Longevity Tests

Media shaken in 100 mL of 20 Reactor on 5.5V and 2.1 Aor 0.5 mg/L BPA run at 4.0

mg/L Cl, for > 2 hours

6.0Vand 2.1 A

mL/min

Rinsed with tap water and Synthetic raw water run at All samples passed through

oW concentrations.

* |t is likely that greater coating density on the media will yield greater
oxidation of BPA- more densely coated media should be synthesized,

characterized, and used in the column.

drained 50.0 mL/min until influent CI, 0.45 um filter  before
Alkalinit 25 mg/L as CaCO = effluent Cl measurement
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