
NOx it off now!
Air pollution mediation with 

photocatalytic pavements



Air Pollution and it’s 
causes

According to the EPA, over 90% 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



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



What is NOx? 
NOx is a term for mono-nitrogen oxides 

comprised of :
1. Nitric Oxide (NO)
2. Nitrogen Dioxide (NO2)

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



The main primary 
pollutants are…

Carbon Monoxide

Particulate Matter
PM 2.5, PM 10

Sulphur  Dioxide

Nitrogen Dioxide

Nitric Oxide

Volatile Organic 
Compounds



Primary pollutants
Primary pollutants are directly emitted 

from vehicles exhaust and contact the 
pavement on their way up



Primary pollutants then 
give birth to…

Primary pollutants mix with air and sun 
to form secondary pollutants, like 
dreaded ground level ozone



U.S. NO2 emission density



NOx per capita, worldwide

Beijing, China

Los Angeles, US

London, UK



NOx per capita



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 life expectancy 
in China by over 2 years



Health effects



Health effects



Health effects



Air pollution linked to 
breast cancer?



What is the cost of air 
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



Smog Tower



The Solutions:  Walking, 
biking, 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



Smog Tower



The Solutions:  
Photocatalytic reactions
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



The Solutions:  Roofs
Noxite® roofing membrane use 
results in NOx reduction of 89% in 
CNRS study



Case Study from Alachua 
County 911 Center



The Solution:  Buildings

Torre de Especialidades
Hospital, Mexico City 
Mexico



The Solution:  Buildings

Palazzo Italia, Milan Italy

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

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



The Solution:  New Roads

Borgo Palazzo Street, 
Bergamo, Italy

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



The Solution:  New Roads

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



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.-1 Ti® 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

The A.R.A. – 1Ti® fully
penetrates into the 
pavement and provides 
an in-depth seal as well
as extending the life
of the pavement



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

1. Skidabrader – surface texturing
2. Application of the Litho 1000 Ti®



Concrete Roads
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

AfterBefore



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.-1 Ti® 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



NOx it off now!
Air pollution mediation with 

photocatalytic pavements
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