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From splash to science: unravelling
the underwater chemistry

EMMA CAMILLERI

PROF. RENALD
BLUNDELL

On a scorching summer day,
there’s nothing more refreshing
than taking a dip in a cool, crys-
tal-clear swimming pool. How-
ever, it’s not just water that fills
those pristine pools; it's also the
people who use them. Unfortu-
nately, some swimmers con-
tribute more than just splashes
and laughter - they introduce
urine into the pool water. This
raises questions about the chem-
ical reactions that occur when
urine meets the chlorine used to
disinfect swimming pools, the
potential risks involved and the
byproducts that can result from
this peculiar combination.

The chemistry of chlorine in
pools

Chlorine is a powerful disinfec-
tant commonly used in swim-
ming pools to maintain water
quality. When added to water,
chlorine undergoes a series of
chemical reactions to produce
hypochlorous acid (HOCI) and
hypochlorite ions (OCI-). These
two chemicals are collectively
known as free available chlorine
(FAC) and are responsible for
killing bacteria, viruses and
other microorganisms that may
contaminate and proliferate in
the pool.

Urine and chlorine

When urine, a complex matrix
containing urea and an array of
waste products, infiltrates the
pool, it catalyses intricate chem-
ical transformations upon con-
tact with the chlorine already
present in the water. This inter-
action culminates in the creation
of  potentially  deleterious
byproducts. The following is a
simplified explanation of what
happens:

Urea, a nitrogenous compound,
is the chief protagonist in urine’s
chemical composition. Upon in-
troduction to the pool, urine ini-
tiates a reaction with chlorine,
primarily involving the protona-
tion of urea by hypochlorous acid
(HOQD).

The reaction between ureaand
HOCI results in the formation of
chloramines, such as monochlo-
ramine (NH2Cl) and dichlo-
ramine (NHCI2). These
compounds are not as effective
disinfectants as HOCl and OCI-.

Chloramines, while less effec-
tive as disinfectants, pose a dis-
tinct set of concerns. They are
notorious for precipitating eye
and skin irritation, respiratory
discomfort, and imparting an un-
pleasant chlorine-like odour in
the immediate pool vicinity. Par-
adoxically, this odour, often mis-
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construed as indicative of excess
chlorine, is, in reality, attributa-
ble to chloramines.

Furthermore, as chlorine be-
comes embroiled in reactions
with urine, the pool’s available
chlorine levels dwindle. This re-
duction in available chlorine
compromises the pool’s ability to
combat harmful microorgan-
isms, thus potentially imperilling
the health of swimmers.

The byproducts of urine and
chlorine reactions

Apart from the formation of
chloramines, the reaction be-
tween urine and chlorine can
produce other potentially harm-
ful byproducts, such as cyanogen
chloride (CNCl) and trichlo-
ramine (NCI3). Cyanogen chlo-
ride is a compound that can form
when cyanuric acid, often added
to pools as a stabiliser for chlo-
rine, reacts with chloramines.
Cyanogen chloride is a toxic and
volatile substance that poses a
risk to swimmers and pool staff

-

if inhaled. On the other hand,
trichloramine can irritate the
eyes, nose and throat when re-
leased as a gas. It is commonly
associated with “indoor pool
syndrome®, where poorly venti-
lated indoor pools accumulate
trichloramine, leading to respira-
tory issues among swimmers
and staff.

Risk mitigation and
prevention

To uphold a safe and gratifying
swimming environment, a proac-
tive approach to risk mitigation
is imperative. Rigorous and peri-
odic water testing should be con-
ducted by pool operators to
evaluate chlorine levels, pH bal-
ance and the presence of chlo-
ramines, thereby ensuring the
efficacy of disinfection protocols.
Furthermore, promoting meticu-
lous swimmer hygiene practices,
including the use of restroom fa-
cilities before swimming, pre-
swim showers to remove
contaminants and discourage-

ment of urination in the pool is
essential. Additionally, adequate
pool ventilation is paramount,
particularly in indoor facilities, to
disperse noxious gases such as
trichloramine, thus mitigating
respiratory risks. Finally, sched-
uled shock treatments, utilizing
chlorine or non-chlorine shock
agents, can effectively disinte-
grate chloramines, thereby sus-
taining water quality and
reducing health risks.

Conclusion

The intricate chemistry behind
the interaction between urine
and chlorine in swimming pools
unveils a web of potential risks
and harmful byproducts. Under-
standing these dynamics em-
powers pool operators and
swimmers alike to adopt proac-
tive measures. Promoting proper
swimmer hygiene, diligently
maintaining pool chemistry and
ensuring sufficient ventilation
are all vital steps in delivering a
safe and pleasant swimming ex-

perience for all. Ultimately, the
key to a refreshing and healthy
summer escape lies in a clean
and well-maintained pool.

Therefore, dear reader, I en-
courage you to remember;, that
the pool is for fun, not field ex-
periments. So, leave your “sam-
ples” at home and make waves of
laughter, not confusion! Remem-
ber, every splash, every laugh
and every moment spent in the
pool is a memory in the making.
So, let’'s make those memories as
sweet and pure as the crystal-
clear water itself. Here’s to safe,
happy swims!
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