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Abstract : Water scarcity is characterized by a lack of access to clean and affordable drinking water, as well as water for
hygienic and economic needs. The amount of people effected by water scarcity is expected to increase in the coming years due
to climate change, population growth, and pollution, amongst other things. In response, scientists are pursuing cost effective
drinking water treatment methods, often with a focus on alternative water sources. Desalination of seawater via reverse
osmosis is one promising alternative method. Desalination of seawater via reverse osmosis, however, is limited significantly by
biofouling of  the filtration membrane.  Biofouling is  the buildup of  microorganisms in  a  biofilm at  the water-membrane
interface. It clogs the membrane, decreasing the efficiency of filtration, consequently increasing operational and maintenance
costs. Although effective, existing chemical treatment methods can damage the membrane, decreasing the lifespan of the
membrane; create antibiotic resistance; and cause harm to humans and the environment if they pass through the membrane
into the permeate. The current project focuses on applying safer preservatives used in home and personal care products to RO
membranes to investigate the biofouling treatment efficacy. Currently, many of these safer preservatives have only been tested
on cells in planktonic phase in suspension cultures, not on cells in biofilms. The results of suspension culture tests are not
applicable  to  biofouling  scenarios  because  organisms  in  planktonic  phase  in  suspension  cultures  exhibit  different
morphological,  chemical,  and  metabolic  characteristics  than  those  in  a  biofilm.  Testing  antifoulant  efficacy  of  safer
preservatives on biofilms will provide more applicable results to biofouling on RO membranes. To do this, biofilms will be
grown on 96-well-plates and minimum inhibitory concentrations (MIC90) and log-reductions will be calculated for various safer
preservatives. Results from these tests will be used to guide doses for tests of safer preservatives in a bench-scale RO system.
Keywords : reverse osmosis, biofouling, preservatives, antimicrobial, safer alternative, green chemistry
Conference Title : ICDRE 2020 : International Conference on Desalination and Renewable Energy
Conference Location : Copenhagen, Denmark
Conference Dates : June 11-12, 2020

World Academy of Science, Engineering and Technology
International Journal of Environmental and Ecological Engineering

Vol:14, No:06, 2020

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 E
nv

iro
nm

en
ta

l a
nd

 E
co

lo
gi

ca
l E

ng
in

ee
rin

g 
Vo

l:1
4,

 N
o:

06
, 2

02
0 

pu
bl

ic
at

io
ns

.w
as

et
.o

rg
/a

bs
tr

ac
ts

/1
22

88
7.

pd
f

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 14(06) 2020 1

https://publications.waset.org/abstracts/122887.pdf

