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OUTCOMES FROM AES SPONSORED RESEARCH TO UPRM

Synopsis

Since 2005, faculty members of the Department of Civil Engineering and Surveying (INCI) at the
University ofPuerto Rico at Mayaguez (UPRM) have collaborated with the AES, PR. The main goal of this
collaboration is to find alternative ways to beneficially utilize coal combustion byproducts (G@@Rsareas of
civil and environmental engineering. The followimgprmation shows the outcomes from the AES sponsored
research to the UPRM.

Methodologies

The first collaboration was started wittompilation of alternative ways of beneficial utilization of CCPs
in the areas of civil, geotechnical and environmentajiegering. Then, variolab-scaleresearch projects have
beenconducted to assess if the alternatives are feasible to apply to the fields

Outcomes

The technicateview report entitled “Possible Applications for Circulating Fluidized Bed Coal Combustion
By-products from the Guayama AES Power Plant” has been serving the basis of ségpralg research
projects. Included aréab-scaleresearch projectsfor exampes,on: 1) Biochemical Responses of Landfills with
Agremax (main CCPs produced from the AESltasnative Daily CovergADCs)and 2) Water Quality and
Phytoviability Assessment of Disturbed Land Restoration with Agremax.

As shown in Figurda, for exanple, when Agremax was used as an ADC, lower concentrations of
phosphorus (P) were detected in the leachates, compared to the control system. In general, beitdeast
equivalent water qualities were found in the leachate from the Agremraended landlll simulator, with
respect to pH, turbidity, conductivity, hardness, COD, BOD, N, P, alkalinity, and color. In acditephysical
settlement of landfills was achieved in the Agreraaended landfill simulatorFigure 1h. These findings are
signifi@ant in a point that leachate management can be facilitated due to the bétwrhatewater quality and
the fill capacity of landfills can be enlarged due to earlier and more settlement of wastes doergctive
operations of landfills when the Agremaxasvused aan ADC.

Agremax has also been tested for its potential use as a backfilling amendment for disturbed land
restoration (e.g., open pit). Focus was given on the volumetric ratio of Agremax to top soil aset|seibt
groundwater quality. Briefly, column reactors warennected in series, comprised of top soil, Agremax, and site
soil. Various biochemical water quality parameters were monitored. Figure 2a shows a trend of d4zardne
concentrations over the period of the experiments. Overall, no major concerns with respegiter quality
were found from the tested backfilling scenarios. Phytoviability experiments (Figure 2b) showeplahts
tested (beans, pumpkins, papayas, and botellas) were germinated and grew well under influencenzdAdn
some cases, plants grebetter in contact with Agremax.
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Figure 1. Comparisons of total phosphorus in leachate (a) and physical settlement (b).
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Figure 2. Harness concentration profile in infiltrated water (a) and a view of plant growth (b)
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Notice

The UPRM, through the INGLpported and managed, in part, the research described here. It has not
been subjected to the UPRM review and therefore does not necessarily reflect the reviews of the areRd
official endorsement should be inferred.
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