Ensuring a Safe Restart

ENSURING A
SAFE RESTART
Potential issues in the workplace post Circuit Breaker
may be detrimental to reoccupying occupants.
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List of CDC approved disinfectants
§ Alcohol
§ Chlorine and chlorine compounds
§ Quaternary ammonium compounds
§ Hydrogen peroxide
§ Phenolics
§ Formaldehyde

As Circuit Breaker restrictions ease and businesses
reopen in Singapore, there is another series of
problems apart from the risk of COVID-19 cross
infection that need to be addressed.

with the effective and approved chemicals. With
urgency and fear lurking present in the initial days,
it was confusing for many to grasp which chemicals
were effective and which were not.

During preliminary checks carried out in workplaces
scheduled to reopen following the 2-month
period of closure, some problems of significant
concern have been discovered within the working
environment:

Obviously, the last thing on anyone’s mind at that
time was if these chemicals would have any longterm impact on their buildings. Now, when it is
time to re-occupy the spaces, the question has
become: what happens to the compound we spray
in our office for disinfection? Where does it go?
What impact does it have on assets? Furthermore,
in enclosed air-conditioned spaces, some of the
impacts now being noticed are due to the spraying
of chemicals causing the bleaching of fabrics, the
etching of leather and varnish as well as corrosion
on metal finishes. These are all drawbacks from
the inappropriate use of disinfectant which have
been overlooked during the initial period of this
pandemic. To understand the reasons for this
oversight, it is important to be aware of the list of
disinfectant chemicals approved by the Centre for
Disease Control (CDC). Based on this information
and years of experience, we have also listed the
chemicals that can be used appropriately in office,
schools, hospitals or common areas.

1 Disinfection Methods - Antimicrobial
Protection Chemicals – Leaching vs nonleaching, which is better?
2 Mould Issues - Growing prolifically on hard and
soft fabric surfaces
3 Odour/ Smell - Chemical/residual odour/musty
smell due to mould presence
4 Air Quality - Suspended particles in the air
which includes a high presence of mould spores
and residual chemicals used during disinfection.
5 Stains - Visible stains on carpets, furniture, walls
and fabric panels
Although facilities are planning a phased re-opening
and occupancy, the challenge is to maintain the
facility to an appropriate standard of hygiene and
occupational health & safety until the entire space is
fully re-occupied.
Here are some guidelines and suggestions to
address these issues.

DISINFECTION CHEMICALS AND METHODS
Back in February 2020, during the onset of COVID
19, it was imperative to carry out the disinfection
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§ Glutaraldehyde
§ Iodophors
§ Ortho-phthalaldehyde (OPA)
§ Peracetic acid
§ Peracetic acid and hydrogen peroxide
In some countries, the use of hydrogen peroxide or
chlorine-based chemicals is popular for both indoor
and outdoor applications. Both chemicals react
fast, are effective but if used inappropriately can
be highly corrosive. Others are using Quaternary
Ammonium chloride (QAC) compounds, again
these are fast, effective and non-corrosive which is
a very favourable for many applications. Alcohol
(although comes with the issue of fire safety) is still
being commonly used for hand sanitising and the
disinfection of materials because of its low cost,
ready availability and comparative safety in use
on hands and articles. Fewer are using phenolic
compounds which is a good disinfectant but leaves
a very high level of residual odour. The remaining
chemicals in the above list are less popular for
several reasons like availability, safety in handling
and their complexity of use. Some of them are very
effective when appropriately used in the healthcare
industry under strict guidance.
Returning our attention to the important aspect of
the post disinfection environment and what happens
to the compounds we spray in our offices for
disinfection. After the initial period of microbicidal
activity we need to be aware of the ‘residual
properties’ of the disinfectant compound. It may
evaporate, convert to other compounds or remain
in the treated space either suspended in the air or

stuck to the surface to which it was applied. For
example:
Alcohol based disinfectants - react (coagulation
of microbes) quickly with microbes and after
destroying them the residual compound evaporates
leaving only destroyed microbes and dust on the
surface. This is a clean method with virtually zero
residual activity within minutes of application.
Hence, best for hand sanitising or the quick
sanitation of personal articles like phones, wallets or
bags.
Chlorine based disinfectants - react quickly with
microbes and oxidises them. They leave oxides
behind which are not harmful but when they react
with other compounds in the workplace, they leave
unwanted oxides of corrosion. These oxides may
also become suspended particulates in the air and
compromise the overall air quality.
Quaternary Ammonium Compounds (QACs)
– react slightly slower to microbes as compared
to chlorine-based chemicals, but they react only
with the microbes and destroy them by physically
damaging the cell membrane, inhibiting the growth
of any microbes. The residual QAC molecules that
do not actually react with any organic material or
microbes may remain free in in the environment.
These free residual molecules can continue to kill
microbes for as long as they remain intact on the
surface.
QAC compounds are sold in two varieties. They
are either Leaching (meaning they do not bond
with any surface) or they are Non-leaching which
means they can bond chemically with the surface
being treated. Therefore, we have to ensure that the
correct variety is appropriately applied.
Leaching compounds: compounds that when
sprayed onto any surface will remain on the surface
or suspended in the air for some time. They do
not have any bonding properties. With simple
dusting or light agitation due to wiping they can be
dislodged from the surface and become airborne.
Although they are active even when they are
airborne or lying on a surface, leaching compounds
are less popular because there is a risk of them
being inhaled by building occupants whilst they are
suspended in the air.
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Non-leaching compounds: QAC compounds
blended with (Silane) molecules that provides the
QAC with a unique bonding property, so that it
sticks to the surface intended to be disinfected
and can remain active without being dislodged.
These compounds are becoming very popular,
in office spaces, childcare centres, schools, ATM
machines and especially for medical devices and
healthcare institutions as they remain bonded with
their antimicrobial properties intact on the intended
surface. Non-leaching compounds (nowadays
popularly known ‘Self-disinfecting coatings’)
are one of the recommended disinfectants for
offices, schools and highly populated spaces. It is
therefore recommended to look for non-leaching
antimicrobial compounds for your disinfection and
protection.

MOULD GROWTH
During the Circuit Breaker period, there were
several measures taken to save energy from air
conditioning and mechanical ventilation (ACMV)
equipment. Some companies reduced the number
of air changes per hour in their workplaces, some
increased the chilled water temperatures, some
reduced the air-conditioning operating hours. While
all these measures may have saved energy, some
also compromised the overall safety and wellbeing
of the indoor environment.
For example, stale air coupled with higher humidity
is a conducive environment for mould growth. In
such environments, the residual mould spores in
the air will settle on a moist surface and proliferate
extensively. Many premises visited following a few
weeks of lockdown were found with bad odour,
mould growth and stains.
It is important to understand that in any working
space, a human touch usually leaves behind an
organic residue that is extremely conducive for
the reproduction of settled mould spores. This can
be seen on walls, behind wallpaper, on leather
couches, upholstery, cabinets, coats, clothing and
inside of wardrobes. Even leather bags, purses or
shoes left in an office have been seen covered with
extensive mould growth.
Although some species of mould may not be very
harmful, there are many varieties that produce
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toxins which can pose serious threats to the
wellbeing of the occupants. Where extensive mould
growth has occurred, it is strongly recommended
not to simply wipe down the affected surfaces and
start using the offices again. It is better to have the
damage assessed by a professional and have the
necessary remediation carried out using the proper
tools and protocol. A post remediation test is
usually suggested to ascertain any residual levels of
contamination on the affected surfaces.

AIR QUALITY - SUSPENDED PARTICLES IN
THE AIR
One positive environmental outcome observed
during the pandemic lockdown was that the air
quality became pristine again from March to the
end of May 2020. The global air quality index (AQI)
was in the green! This is a remarkable testimony
of what can be achieved in a very short duration if
governments and corporations decide to implement
strict air pollution control measures. However, while
the outdoor air quality was becoming pristine, the
IAQ (indoor air quality) of building spaces that had
been closed for long periods had deteriorated
significantly. The primary reason for this poor air
quality was the inability of the installed ACMV
systems to cater to the reduced loading levels of
air conditioning required coupled with the inability
to run the systems with additional fresh air and
ventilation. This resulted in higher humidity levels
being retained in buildings and an excessive
amount of chemicals/ disinfectants being sprayed.
To ensure that indoor hygiene was maintained, most
buildings continued to run air conditioning either
partially or intermittently. While this strategy was
partially correct, ACMV operational parameters
were not set properly in a few places, which resulted
in high Rh (relative humidity) of the stagnant air.
With the high humidity levels remaining trapped
within buildings, the proliferation of mould growth
followed with increasing spore counts and its
associated risks.

In some instances where frequent and inappropriate
disinfection was carried out, the residual chemicals
and products of corrosion have remained
suspended in the air. These particles will continue
to circulate in the workplace because the normal
AHU and FCU filtration are not able to arrest this
size of suspended matter in the air. These additional
particles suspended in the air can be inhaled by
the building’s occupants, creating a further risk to
their safety. It is highly recommended for indoor air
quality to be checked and that suitable measures
for purging, filtering and cleaning of indoor air is
carried out before the buildings are re-occupied.

ODOUR MANAGEMENT
Most unwanted unhealthy odours in an enclosed
space or building may be taken as an indication of
organic decomposition within that space. Perhaps
from the decay of discarded food debris or from
dead vermin. The increase of microbial growth,
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including mould on the surface of decomposing
organic materials, causes unpleasant odours. High
humidity levels in rooms can also cause fabrics such
as carpets and upholstery to support microbial
growth and create foul smells.
Conditions that exacerbate the process include:
1. Stale air - stale air has fewer negative ions
and encourages microbial growth resulting in the
formation of toxins and odours.
2. Organic residues on surfaces - in the absence
of fresh air and ultraviolet light from the sun,
organic residues will begin to decompose resulting
in foul odours.
3. Mould growth - high humidity levels, a lack
of sunlight and the absence of air circulation
encourages mould proliferation. When mould is
active and multiplying, large quantities of toxins are
creating exposure risks to the occupants.
The solution to address such presence of odour
involves a 3-Step process: Audit > Remediate >
Test.
Audit is recommended to identify the source of
the odour. Remediation including the removal of
the source followed by air purification as well as
sanitising all ACMV ducts is suggested. Sometimes,
the odours can be absorbed by porous building
materials and a proper remediation protocol is
required to ensure the source of the odour is
completely eliminated. It is highly recommended
that professionally qualified IAQ Consultants are
employed to assess the situation and propose a
suitable remediation plan.
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STAINS ON FABRICS, CARPETS, FURNITURE,
SIDE PANELS
High touch areas like sofas, chairs, table-tops,
cabinets, curtains and side panels are usually full
of microbes that are transferred from our hands to
the surface. In normal conditions, these microbes
are removed during routine cleaning. In the
absence of this cleaning and due to the creation
of a conducive environment caused by the lack of
ACMV operations, these microbes start to multiply
exponentially. This growth causes decolourisation
and staining. While some of the stains may be
able to be removed by remediation companies, it
should be noted that often the material has been
compromised and will remain permanently stained.
However, professional restoration companies may
be in a position to restore some of these fabrics or
surfaces to their original condition based on the
intensity of the stain.
Therefore, it is highly recommended that during
periods of inactivity, all ‘at risk’ items of furniture are
to be cleaned, completely dried and packed within
airtight coverings. However, if there is the possibility
for the space to be lightly ventilated while allowing
for sunlight, the furnishings can be simply covered
with normal sheets after thorough cleaning and
drying. Running a dehumidifier periodically can
also reduce the risk of mould growth and any stain
formation on upholstery. Lastly, use of antimicrobial
coating on such surfaces also prevents growth of
mould.
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