A GLOBAL REACH, A LOCAL TOUCH

THE BENEFITS

SHELL PERNIS REFINERY,
ZUID-HOLLAND, NETHERLANDS

Shell Bitumen FreshAir helps our customers and stakeholders:
Plant Owners
Prove themselves as
responsible and
cleaner operators

SHELL GODORF REFINERY, GODORF-COLOGNE
KARLSRUHE MIRO REFINERY, KARLSRUHE
SCHWEDT REFINERY, SCHWEDT, GERMANY

Road Contractors
Differentiate themselves
as a greener contractor
in project tenders

Policy Makers
Adopt a cleaner solution
that reduces impact on
local air quality

ERL REFINERY,
EASTHAM, UK

SHELL BITUMEN SOLUTIONS
CENTRE, SHANGHAI, CHINA

SHELL BITUMEN SOLUTIONS
CENTRE, STRASBOURG, FRANCE
SHELL BITUMEN SOLUTIONS
CENTRE, BANGKOK, THAILAND

SHELL BITUMEN INTERNATIONAL
TECHNOLOGY CENTRE,
BANGALORE, INDIA

Shell Bitumen FreshAir is designed for:
■
■

Easy implementation as a ready-to-use solution
Total bitumen solution (Penetration grade and Polymer
Modified Bitumen)

■

Improved working conditions

■

Reduced impact on local air quality

■

Key
■ Refineries
■ Solution Centres
■ Technology Centres

A PARTNER OF CHOICE
When you work with Shell, you don’t just get
solutions – you get a supplier that is reliable and
with you every step of the way.
■

■

On particulate matter (PM10), it would be
equivalent of planting an average of

16 Trees

per kilometre of asphalt laid per year4

SHELL PULAU BUKOM REFINERY,
SINGAPORE CITY, SINGAPORE

SAPREF REFINERY,
DURBAN, SOUTH AFRICA

Long-lasting bitumen odour neutralisation
(at least 2 weeks)

Switching to Shell Bitumen FreshAir is estimated to have a similar impact:

Eight bitumen manufacturing plants across
three continents
A global network of 25 locations that work to
Shell’s industry-leading standards

■

Multi-functional logistics capability

■

One of the largest R&D centres in the world

■

A team of technical professionals and field experts

On NO2 levels, it would be equivalent
of removing an average of

40 Cars

per kilometre of asphalt laid per year4

Using our statistically validated laboratory measurements to build an emission reduction scenario per km of road paved with Shell Bitumen FreshAir.
For full details, refer to Shell Bitumen FreshAir Technical Knowledge Guide.

SHELL TABANGAO REFINERY
BATANGAS CITY, PHILIPPINES

UNRIVALLED EXPERTISE
■
■

■

■

We’ve served the bitumen industry since 1920
Every four minutes,1km of road is paved with
Shell Bitumen solutions
We’re leading innovation: More than 200
bitumen and asphalt related inventions; 34 active
patents linked to bitumen and asphalt
Shell Bitumen solutions have been used in many
iconic roads, tracks and circuits, including:
■

■

ABOUT SHELL
Shell is one of the world’s largest energy companies.
Known for innovation, product quality and customer
service, our business is grounded in a set of core
values: honesty, integrity and respect for people.
We are proud to help our customers meet – and in
some cases exceed – applicable health, safety and
environmental standards.

■

■

■

Formula 1® circuits in UK, Bahrain, Germany,
Malaysia and Singapore
Some of the UK’s busiest motorways:
M1, M25, and M6 toll
The A20 and A2 motorways in Germany
Some of the world's busiest airports:
Heathrow (UK), Changi (Singapore),
HKIA (Hong Kong)
The world's longest sea crossing, Hong Kong
Zhuhai Macau Bridge (China)

Visit our website: www.shell.com/bitumen
1
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3
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https://www.who.int/airpollution
Impacting air quality
Nitrogen oxides (NOx), sulphur oxides (SOx), carbon monoxide (CO), particulate matter (PM) and volatile organic compounds (VOC)
As compared with conventional bitumen. For full details, refer to Shell Bitumen FreshAir Technical Knowledge Guide.
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PAVING THE WAY
TO CLEANER AIR
SHELL BITUMEN FRESHAIR

OVER 91% OF THE WORLD’S POPULATION LIVES IN PLACES WHERE AIR QUALITY
EXCEEDS WORLD HEALTH ORGANISATION (WHO) GUIDELINE LIMITS.1
Stricter governmental regulations are putting pressure
on asphalt manufacturers to improve working
conditions and local air quality.
Asphalt manufacturers and road constructors need to
consider changing the way they work.

Ignoring this could result in:

PUT TO THE TEST

FIELD TRIAL RESULTS

In Shell’s world-class laboratories, studies were conducted on twenty bitumens of varying grades and
geographical regions. The experiments simulated end-to-end bitumen application and investigated the impact of
Shell Bitumen FreshAir in relation to different air quality indicators. To validate laboratory findings and assess its
efficacy during real life asphalt production and paving, several externally monitored field trials were also carried
out in countries such as the United Kingdom, Thailand, Netherlands, France and China with positive results.

PENETRATION GRADE BITUMEN
NANTES, FRANCE

KEY FINDINGS
■

■

■

Loss of
operating license

Unfavourable
relocation
of asphalt plants

Public scrutiny
and pressure
■
■

Shell is the ﬁrst major supplier of bitumen to tackle the issue
of air quality during asphalt production and paving

Average 40% reduction in the emission of gases and
particulates affecting air quality

DATE AND TIME OF TRIAL

Does not affect bitumen and asphalt properties and
performance

Conventional bitumen
: 4 October 2018
Time of measurements at paving site : 1100–1500 hrs.

Bitumen and asphalt continue to meet all local specifications
for both penetration grade bitumen and polymer-modified
bitumen (PMB)

Shell Bitumen FreshAir
: 5 October 2018
Time of measurements at paving site : 1000–1300 hrs.

Long lasting stability (2-4 weeks in typical storage conditions)

At the paving site, the weather was similar on both days
during measurements. Temperature and wind speed
gradually increased throughout the monitoring on both
days. Temperatures recorded ranged from 16-27.8°C
with wind speeds of 0.9- 1.3 m/s with no movement of
traffic. The average and maximum day temperature was
slightly higher on 5 October 2018; the asphalt mixture
temperature was higher on the day Bitumen FreshAir was
used compared to conventional bitumen.

Effectively reduce bitumen odour during asphalt production
and paving
Gas and Particulate3
Emission Level
120%
100%

Average
reduction of
40%

80%
60%

INTRODUCING SHELL BITUMEN FRESHAIR

40%
20%

To answer the call for cleaner paving solutions, we developed a ready-to-use bitumen solution that can
reduce the impact of road paving on air quality as well as neutralise bitumen odour.

Conventional
Bitumen

Shell Bitumen
FreshAir

Assessor measuring gaseous emissions in Nantes, France

An innovative active
additive bitumen
technology is applied
to conventional
bitumen.

2
Inhibiting components in the
additive react directly with
selective compounds (the source
of specific gases, particulates2
and odour-releasing molecules)
in bitumen.

The asphalt was delivered to the site using the same truck
from the mixing plant, with the same set of pavers,
roller/compactor and crew being used at the paving site.

The first field trial for Shell Bitumen FreshAir with Polymer
Modified Bitumen was carried out in Foshan City,
Guangdong Province, China. The paving site was at
Guang-Fo-Zhao Expressway Foshan First Circle Road, a
critical section which runs through dense residential areas.
On 20 June 2019, asphalt was continuously laid with
Shell Cariphalte D3+ and Shell Bitumen FreshAir with
Cariphalte D3+ on one lane of the road. Weather
conditions were bright and sunny - temperatures ranged
from 34-36°C with wind speed of 5.8-6.7 m/s and in
the south-southwest (SSW) direction during time of
measurement at paving site.
DATE AND TIME OF TRIAL

Shell Cariphalte D3+
: 20 June 2019
Time of measurements at paving site : 1530–1730 hrs.
Shell Bitumen FreshAir
with Cariphalte D3+
: 20 June 2019
Time of measurements at paving site : 1820–1930 hrs.

During paving operations, the road adjacent to the trial
lane was open with medium traffic movements. Over the
course of the measurement, the same set of trucks
delivering asphalt, pavers, roller/compactor and crew
were used.

PAVING SITE
SO2

THE SCIENCE BEHIND SHELL BITUMEN FRESHAIR
1

The second trial in Europe was undertaken near the city
of Nantes, France, from 4-5 October 2018. The paving
site was the road around the newly-constructed industrial
unit in an industrial estate between the towns of La
Roche-sur-Yon and La Ferrière. The areas surrounding the
industrial estate were largely rural in nature.

POLYMER MODIFIED BITUMEN
(SHELL CARIPHALTE)
GUANGDONG, CHINA
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-88.67 -76.05
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%

VOC
%

PM
PM2.5

PM10

%

%

-82.29 -49.68 -42.00 -52.00

*BDL – Below detection level

A chemical reaction occurs
at a molecular level,
minimising formation of
specific gases and
particulates, and chances of
them becoming airborne.

SUMMARY AND CONCLUSIONS FROM THE FIELD TRIALS
COMPARED TO CONVENTIONAL BITUMEN

Conventional Bitumen

Shell Bitumen FreshAir

Release gases and
particulates3 when heated

Inhibits and slows the release of
gases and particulates3 when heated

Road construction works in Guangdong, China

Significant average reduction in the concentrations of emissions of SOx, NOx, CO, PM, total volatile
organic compounds measured

Measurements were taken in collaboration with stakeholders in our supply chain including an independent environmental consultancy specialising in dust and air quality monitoring.
BFA
molecule

BFA
molecule

