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Removal of Virus and Bacteria for Hydranautics RO Membranes
Surface water treatment, wastewater treatment, and potable reuse applications are
increasingly utilizing reverse osmosis (RO) technology to remove dissolved solids,
color, organic material, constituents of emerging concern, and pathogenic
microorganisms. RO treatment can exceed the regulatory requirements for the removal
of viruses, bacteria (e.g. Salmonella, E. coli), and protozoa (e.g. Cryptosporidium,
Giardia lamblia) in drinking water applications. Viruses, the smallest of the regulated
pathogenic microorganisms, typically are greater than 20 Angstroms in size and have a
molecular weight in the range of 100,000 Daltons.
Hydranautics’ polyamide RO membranes are manufactured with a pore size less than 5
Angstroms and a molecular weight cut off less than 100 Daltons. These membrane
characteristics help to explain the good virus log removals achieved in the field and in
laboratory studies. Furthermore, the RO membranes are also tested on a salt solution
(NaCl) and achieve between 99.0% to 99.8% rejection of the salt ions, depending on
the specific membrane model being tested. For reference, a dissolved sodium ion (Na+)
has an atomic radius of 1.9 Angstroms and the chloride ion (Cl-) has an atomic radius of
approximately 1.0 Angstroms.

Figure 1. Cross-section depicting an RO membrane leaf, showing the polyamide RO
membrane layer over the polysulfone UF layer and the polyester support layer.
Independent microbial challenge studies have been conducted by municipalities and
private researchers have shown that polyamide reverse osmosis and nano filtration
membranes can provide an effective barrier against pathogens 1,2,3. Included in these
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studies are different Hydranautics low pressure brackish membranes. Based on these
studies, RO membranes consistently achieve greater than 4-log removal (>99.99%)
when challenged with microorganisms such as the MS-2 bacteriophage.
The passage of pathogens has been shown to primarily occur from contaminated
feedwater bypass of the RO membrane. For example, pressure vessel adaptor
disengagement, damaged O-rings, glue-line leaks, or permeate backpressure damage,
all allow the contaminated feedwater to pass the membrane barrier. Membrane damage
from oxidation or minor particle damage may cause an increase in salt passage, but still
may not allow pathogens to pass the membrane. The polyamide RO membrane layer is
supported by a UF-polysulfone membrane support layer, which also provides a barrier
to pathogens. A large increase in salt passage should be investigated to ensure no
pathogen bypass has occurred4.
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