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Low-Cost Adsorbent for Disinfection Byproduct Removal
from Drinking Water

Savanna Vacek', Suraj Pochampally?, Dr. Jaeyun Moon?, Dr. Erica Marti'
'Department of Civil & Environmental Engineering & Construction, University of Nevada, Las Vegas
’‘Department of Mechanical Engineering, University of Nevada, Las Vegas

Disinfection byproducts (DBPs) are harmful * Biochar is a low-cost yet effective adsorbent to remove o . .
contaminants that are unintentionally created in contaminants from drinking water % R | of THMs after 72 h * Characterization of .the cc?rn cob biochar W,Iu be
disinfected water after chlorination. Activated carbon, el PSS s completed to determine which temperature of biochar
often expensive and difficult to acquire in low-income e Biochar is made from agricultural waste (i.e. feedstock) — 120 Is best for THM removal

and rural areas, has previously been used to remove sustainable & cost effective - 95.57 98.69 e Saad

DBPs from drinking water. Biochar is made from S  Batch adsorption tests will be conducted with corn
agricultural waste (i.e. feedstock) and has been identified Purpose: = 80 cob biochar

as a low-cost yet effective adsorbent to remove e To study the feasibility of removing THMs from potable E

contaminants from drinking water. This work focuses on water using biochar % w0 . Results of batch adsorption tests will be analyzed by
the efficacy of biochar and activated carbon to remove & 40 3 aas chromatoaraph mass spectrometer to quantif
DBPs from drinking water for the purpose of treating Project Objectives: v 2 R : i v
drinking water after emergency chlorination. This study * To compare the adsorption capacities of biochar and = the amount of THMs {eft in the water

has the potential to help water distributors and activated carbon for the adsorption of THMs from . . . . .
disadvantaged communities improve water quality and drinking water TCM BDCM DBCM TBM ) Ac;lsorptnon capacities of blo.char and a.ctlvated carbon
orevent unintentional harm caused by DBPs. P will be compared to determine the efficacy of the

* To create and characterize a corn cob biochar produced at biochar to remove THMs from drinking water
two different temperatures, 500° C and 700° C

For batch adsorption testing, the initial concentration of TCM was
136 ppb, BDCM was 30 ppb, DBCM was 8 ppb, and TBM was 1

» Globally, more than 884 million people lack access to ppb. Total THM (TTHM) values add up to 217 ppb, which is the

safe water to drink / \ average concentration of TTHMs found in drinking water due to  CDC. Disinfection By-Products. 2016.
_ | emergency chlorination®. 40 mg of activated carbon per 60 ml of https://www.cdc.gov/safewater/chlorination-byproducts.h
o o S " 4 by treats Pk A S:"e th’°‘;%h P % water was used in testing. Batch adsorption tests were performed tml
* Humanitarian organizations provide al y treating = leve no. . . . :
contaminated water through  disinfection. most feedstock "I et S NN for 72 hours EPA. Water Systems, Disinfection Byproducts, and the
v th - chlofinat ’ | for 8 hours use of Monochloramine. 2009.
commonty through chtorination i »[  at10°C/min ramping https://www.epa.gov/sites/default/files/2015-09/docume
. Chilorine is added to water and reacte to form Wk ssle el | under Argon environment } nts/whyd_fare_disinfection_byproducts_a_public_health_co
— . ncern.
hypochlorous acid. Hypochlorous acid and naturally useier DY water Vacuum oven . MichaglJ. Plewa, Elizabeth D, Wagner, Paulina
occurring organic matter dissolved in the water create | ,. dei i emuerele Susa’n D. Richardson Paul’H. Chen. and A.
unintentional disinfection byproducts (DBPs) \ g * This study will help promote the use of a Bruce MCK,ague. Halonitromethane Drinking Wiater
Hypochlorous acid Naturally occurring  Disinfection Byproduct PREPARATION low-cost, sustainable adsc.)rb.ent for disinfection Disinfection Byproducts: Chemical Characterization and
oroanic mamer , Fig. 1 - Biochar Preparation Steps byproduct removal from drinking water Mammalian Cell Cytotoxicity and Genotoxicity.
. o . Environmental Science & Technology, 2004 38 (1), 62-68.
* Can aid water distributors to improve water DOI: 10.1021/es030477L.
lom quality and prevent unintentional harm » Nabeel Ibrahim Hasan, Hasan F. Makki. Disinfection
rihelomethane ros o - . By-Product Removal by Activated Carbon-using Batch
* Can ?'d In humanitarian crises Wherg THM levels Mode. IOP Conf. Series: Earth and Environmental Science,
Tubular Furnace g — are high due to emergency chlorination 2021 790 (1), 1-16. DOI:
 Trihalomethanes (THMs) are carcinogenic and are - 10.1088/1755-1315/790/1/012035.
federally regulated by the Environmental Protection coce T3 &‘E’ ] * B. Senthil Rathi, P. Senthil Kumar. Application of
Agency (EPA). TH Ms havg public health concerns such Corn Stalk f * adsorption process for effective removal of emerging
as bladder cancer, liver, kidney, central nervous contaminants from water and wastewater. Environmental
problems, and reproductive effects Pollution, 2021 280 (1), 1-19. DOI:
10.1016/j.envpol.2021.116995.
« Common THMs consist of chloroform (TCM), bromoform Fig. 2 - Biochar Pyrolysis Process « L2Al, S. I, Arnold, M., Liesner, F., & Fesselet, J. F. (2019).

(TBM), bromodichloromethane (BDCM), and
dibromochloromethane (DBCM)

Characterization of disinfection by-products levels at an
emergency surface water treatment plant in a refugee

settlement in Northern Uganda. Water (Switzerland),
11(4). https://doi.org/10.3390/w11040647
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* Granular activated carbon can be used to remove THMs
from drinking water; however, it is often expensive and
difficult to acquire in rural or low-income areas
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Interaction between Absorbent with adsorbate N . .
Adsorb dsorbate and - : .. the University of Nevada, Las Vegas and NSF EPSCoR
SRS s is removed and leaves Fig. 4 - Emergency Chlorination Tanks? Y J

adsorbent R uncontaminated water Gra nt NO. ”A— 130 1726
Fig. 3 - Batch Adsorption Testing

Contaminated water
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