


Air Pollution and it’s
causes
~ According to the EPA, over 9o% of the fuel

used for transportation is petroleum based

When combustion of oil occurs around 50%
of the total emissions are NOx

NOx is the main culprit of visual air pollution
and acid rain




The causes:

Air pollution has many causes with
some being natural, like volcanos

Industry, Power Plants, Sewage Treatment




What is the leading cause
'of NOx emissions?

The EPA estimates National NOx emissions
annually, the cause of the majority of NOx
emissions are caused by vehicles

NO, 14.8 million metric tons

electric
utilities
18%

Source: EPA National Emissions Inventony (MEI)



% What is NOx?

——T

- NOx is a term for mono-nitrogen oxides

comprised of:
X (Nitrogen Oxides)
Nitric Oxide (NO) :

1. Nitric Oxide Nitrogen Dioxide

2. Nitrogen Dioxide (NO2) 6 .

Nitrogen Dioxide receives special attention due
to its adverse respiratory effects and because
it acts as a precursor of both tropospheric
ozone and particulate matter

(NO,)




The main primary
& N pollutants are...

Carbon Monoxide

Particulate Matter
PM 2.5, PM 10

Volatile Organic
Compounds

Sulphur Dioxide

Nitric Oxide

Nitrogen Dioxide



Primary pollutants are directly emitted
from vehicles exhaust and contact the
pavement on their way up

Ca o, CO5

SO, NO  NO,
Most hydrocarbons 3 503

Most suspended particles Ny HNO;  H3S0,
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: ‘ Most NO5™and SO, salts:

Stationary




Primary pollutants then

Primary pollutants mix with air and sun
to form secondary pollutants, like
dreaded ground level ozone
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Emission Density
tons/square mile

m>13 wmai

*5 M0
w3

Environmental Protection Agency




NOx per capita, worldwide
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 Effect of air pollution on
public health

The World Health Organization (WHO)
estimates there are 3.7 million premature
fatalities worldwide due to poor outdoor air
quality

Study shows 200,000 premature deaths in US
due to combustion emissions

Bad air has shortened average hfe expectancy
in China by over 2 years ' 430




Health effects

Health effects of pollution

-Headache
e

Air pollution

Water pollution

- Bacteria
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Health effects

SoCal hit with worst smog in years as hot,
stagnant weather brings surge in hospital visits

ByTony Barboza
AUGUST 11, 2016, 9:00 AM

Southern California is experiencing its worst smog in years this summer as heat and stagnant weather

increase the number of bad air days and drive up ozone pollution to levels not seen since 2009.

Where pollution is worst, in the Inland Empire, hospitals and asthma clinics are reporting increases in
patients seeking treatment for respiratory illness, their breathing difficulties exacerbated by the persistent

heat and pollution.

Ozone, the lung-searing gas in smog that triggers asthma and other health problems, has exceeded federal
standards on 91 days so far this year compared to 67 days over the same period last year, according to South
Coast Air Quality Management District data through Monday.

In June, only four days had healthy air across the South Coast basin, which spans Los Angeles, Orange,
Riverside and San Bernardino counties. In July, ozone levels violated federal health standards every day

except July 31.
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Air pollution linked to

llution
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"Across Montreal, levels of NO2 varied between 5 ppb to over 30 ppb. We found that
risk increased by about 25 per cent with every increase of NO2 of five parts per
billion. Another way of saying this is that women living in the areas with the highest
levels of pollution were almost twice as likely to develop breast cancer as those

living in the least polluted areas."

in 2199697 ~ s



- What is the cost of air
kY pollution?

The World Bank estimates air pollution costs
the global economy more than $5 trillion
annually in welfare costs

The International Energy Agency (IEA)
estimates the cost of major life-saving
advances are available at an additional:

1. $2.3 trillion in advance pollution
control mostly for vehicles

2. $2.5 trillion for energy sector advances
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Air pollution is blamed for
increases in road accidents

Oliver Moody, Science Correspondent

October 3 2016, 12:01am, The Times

A PhD student at the London School of Economics found that the number of accidents on British roads fluctuated
in line with levels of nitrogen dioxide
PETER MACDIARMID/GETTY IMAGES

Heavy pollution makes people drive more dangerously, according to the

first study to link dirty air with road accidents.

Scientists have already established that being exposed to airborne
pollutants such as ozone and microparticles of soot even for a few hours
can harm children’s test scores at school and make workers in factories

and call centres less productive.

Now Lutz Sager, a PhD student at the London School of Economics (LSE),
has shown that breathing in air pollution has a similar judgment-
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The Solutions: Walking,
. %‘ blkmg, EV etc?

In Paris, the Mayor restricted car traffic to
license plates ending in even or odd #’s

China routinely shuts down factories, power
plants and restricts vehicular traffic

California has the strictest emissions standards
in the Country, encourages EV/hybrid cars

India provides masks and
pollution free signs to it’s

citizens




mog Tower




The Solutions:

Many of the most promising pollution busting
technology uses photocatalytic reactions

created by the use of Titanium Dioxide
TiO2

Other technology’s utilize bacteria and
filtration however hazardous byproducts are
one of the drawbacks

The advantage of using TiO2 based strategies
is the only byproduct is NO3 or nitrates
which are essentially harmless




The Solutions: Roofs

Benefits:

® Air purifying effect
® NOx reduction

e Sustainable
e Multi - purpose solution
® (ertified performance

The Noxite® Process

Arrival of the pollutant (NOx) Transformation Nitrates diluted and washed
Excitation of the Ti0z of the pollutant away in rainwater

Eco-Activ® Noxite® membranes are self protected by granules based upon Ti02 (titanium dioxide in
its anatase form) which functions as a catalyst actuated by UV rays from sunlight.

The granular make up of the membrane maximises the photocatalytic surface area and the efficiency
of the NOx depolluting potential, neutralising more than 90% of the particles. On contact with the
granule NOx is changed to form harmless levels of nitrates* which are washed away as a dilute
solution in rainwater. The resulting depolluting effect is permanent throughout the life of the
waterproofing membrane.

*Levels of nitrates are less than those found in bottled mineral water.




Noxite® roofing membrane use

results in NOx reduction of 89% in
CNRS StUdy Arrival of the pollutant (NOX)
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Torre de Especialidades
Hospital, Mexico City
Mexico



The Palazzo Italia built for the 2015 World’s
Fair was constructed using a type of concrete
called Tiocem®

[t used 9,000 square
meters of
photocatalytic
concrete with
titanium dioxide
mixed in

Reaction process of NOx reduction by TioCem®

Palazzo Italia, Milan Italy




The Solution: New Roads

Tiocem® has also been used to construct new
concrete block roadways however the cost of
reconstruction is a deterrent to rapid adoption

Borgo Palazzo Street,
Bergamo, Italy




Tiocem® was tested over a two week period in
November 2006 with mean reductions ranging
from 41% to 49%

Example of NO, reduction - November 2006

A% | 26% 47% 31% 43% 56% 56% 46% 51% 49% | 44%

Test week 1 - mean reduction: 41% Test week 2 - mean reduction: 49%
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The Solution: Roads

Charlotte County, Florida another worldwide
first as PTI performed the first retrofit of an
existing roadway using A.R.A.-1 Ti® which
has photocatalytic properties




Asphalt Roads

A.R.A.-1Ti® is a polymerized rejuvenating
seal with TiO2 added for air pollutant
mediation

The air-purifying surface will perpetually
regenerate itself throughout the life of the
pavement g

F The A.R.A. -1Ti® fully

| penetrates into the
pavement and provides |
an in-depth seal as well FEE
as extending the life e
of the pavement




Tuesday in Austin, Texas PTI applied our
Litho 1000 Ti® concrete sealer and hardening
agent on [-35 as part of a two step process

1. Skidabrader - surface texturing

2. Application of the Litho 1000 Ti®




The Litho 1000 Ti® was specified to assist
TxDOT with polishing that is common due
to softer aggregates used in Texas PCC
pavements which is why texturing was
necessary as well

Before After




Road Solutions

A.R.A.-1 Ti® and Litho 1000 Ti® cost only
marginally more than regular “top of the
curve” preservation strategies

What is it worth to you? Does your agency
value air pollution mitigation?

The next step is to
perform more
A.R.A.-1Ti® and
Litho 1000 Ti®
projects in Florida!




Conclusion

The best approach is likely a combination of all of
these solutions

Whether it’s pollution eating roofs, buildings or
photocatalytic pavement solutions like A.R.A.-1Ti®
and Litho 1000 Ti® these technology
breakthroughs hold tremendous promise

We owe it to our children and grandchildren to
help solve air pollution
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