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' We Believe That
YOU DESERVE THE BEST

Annual Production Capacity Of 1,200,000 MT
Bulk Terminal With 24,000 MT Storage Capacity
Comprehensive Quality Assurance System
Supply in Different Packages Bulk, Drum, Jumbo Bags & Flexi Bags & -

Exclusive Transportation Fleet
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Shimi Tejarat Naghshe Jahan is
one of the leader and experienced

companies in the production of high
quality bitumen in Iran.

The bitumen produced in this factory
is available in various forms,

2 300kg and one ton jumbobags and
bulk bitumen.

The Africa continent, India, China,
Singapore, Vietnam and other East
Asian countries are among the
export destinations of the company’s
products.

OUR PRODUCTS

. Penetration Grade Bitumen

CONTACT US

« Viscosity Grade Bitumen (VG) g R s e e

. ,  RR s www.stnjco.com ¥ T
. Performance Grade Bitumen (PG) . ... ... U4

« Asphalt Cement Grade (AC) info@stnjco.com n
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Penetration Grade
60/70, 80/100, 40/50

e PETRO GOLD

VG40, VG30, VG10

AC Grade

AC70, AC50, AC20
PETRO GOLD BITUMEN REFINERY

Oxidized Grade
115/15, 85/25, 90/15

Cutback Grade WWW.GOLDBITUMEN.COM

MC30. MC70. RC70 info@goldbitumen.com
] ]

Emulsion Grade
§S-1, CSS-1, CRS-1, CRS-2

CONTACT Us:
TEL: 0098-21-26656401-5
CELL: 00989125125676

BRANCH OFFICES:
DUBAI-UAE

TEHRAN-IRAN
ANKARA-TURKEY

KUALA LUMPUR-MALAYSIA

REFINERY ADDRESS:
BANDAR ABBAS, PERSIAN GULF SPECIAL ECONOMIC ZONE
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RAHA Bitumen Co

Member of RAHA GROUP

Penetration Bitumen
Viscosity Grade Bitumen (VG Bitumen)
Performance Grade Bitumen (PG Bitumen)
Polymer Modified Bitumen (PMB)
CRUMB Rubber Modified Bitumen
Cutback bitumen
Bitumen Emulsion

Oxidized Bitumen

¥4 info@rahabitumen.com

{é;} www.rahabitumen.com E Dubai(UAE): +971 (4) 566 4998
whatsapp: +97156 281 7292
Tarkiye: +90 312 544 5481
Iran: +98 31 32355207
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[© l-_,l FRONTIER COMPANY

PHOENIX( PHOENIX REFINERY

INTERNATIONAL A/S  FRONTIER CO.

-1n 1907, Phoenix International A/S was found in Denmark/ Europe

-In 2012, Frontier Co (Phoenix Refinery) has been established a new refinery in Slemani/lraq
-In 2015, Frontier Co. started exporting Bitumen to Asia, Africa, India, China, Brazil,

Pero, Turkey, Georgia, Romania, Armenia, Malaysia, United Kingdom, and EuropeanCountries
-In 2020, a new technology VDU refinery has been installed in Slemani/lraq

Our Products:

-Vacuum Diesel Oil (VDQ)

- Light Vacuum Gas Oil (LVGO)

- Heavy Vacuum Gas Oil (HVGO)
-Vacuum Residue (VR)

- Paving Bitumen Grades

- Viscosity Bitumen Grades

- SG Bitumen Grade

- Oxidized Bitumen Grades

- Polymer Modified Bitumen (PMB)
- Mastic

- Flynt Coat

- Tack Coat

- Prime Coat

- Waterproof Membrane

‘.| More information call us 4k, VISIT OUR WEBSITE
+964(0)770 065 0000 5 pPHOENIXREFINERY.COM

) ADDRESS:
Q ARBAT - SULAYMANIVAH, IRAQ B:g%‘“t%?,}%ﬁ%ﬁg PHOENIX@PHOENIXREFINERY.COM
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(' 0098 2175264 (30 Lines)

Fx 0098 21 26409607

[ 0098 912 2234311
es@daryapeymayeaminpars.com

Comitted to offer
uality services

Dear Patron,

Our setup which is a legacy of serving
and conserving clients in the Iran
Shipping Industry is managed by
: o energetic professionals committed fo
We have a completely different vision Total Customer Safisfaction. Being
of supply chain effectiveness. cognizantof the fact that success
Why 7 comes with loyalty and efficiency, we

= look up to serving our customers with

Owning over 50,000 containers
Special equipment & REEFERS

Serving Iran Trade since 12 years

0 Offices in Ian. Dubsl. Pakist Because our goal is very clear :-
Whs Ultices I Zran, Dubal, Faxistan ;¢ )laborate with you as a

Malaysia & -Europe _ strategic trade partner
Very receptive to customer requirements ., ... your business with us a

Very flexible on freights & terms rewarding and enjoyable one !

good quality services on a sustained
basis making their working with us an
enjoyable experience for them every
time.

We aspire to offer efficient basic
fransportation services seeking the
comfort and fulfilling the expectation
of our customers and Principals.

Thank you,
Management

" Your patronage is our
indisputable treasure"
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0098 21 75992 (30 Lines)
0098 21 26705791

KHS 0098 912 2212190

ss@hamahangdaryayepars.com
KEY HOPE SHIPPING

Serving you globally with care & honor

We commit what
we deliver and deliver
what we commit

We value
your patronage

"Our success lies in ;

making your business

with us a success and
we will never settle for

anything less

|AHANG DARYAYE PARS

Shipping Agency Q
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SETAREHIDERAKHS HANIRAS HAY
Shipping/Agency,

Our Services

Sea, Land & Air Freight Service Cross Trade Handling

Special Project & Equipment Handling Forwarding

Reefer, Container Handling Internal & External Transit Services
Cross Stuffing Handling FCL/LCL Services

?’:1'98 212222 68 44 +98 912 221 46 40

;;-'-* - #982122225744  +98 912 221 68 21
" Zlinfo@rashallc.com,  +968 77 10 10 10
gt Www.rés’hallﬁ.lcpm @sdr.shipping
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—  +98'9125125121

® ——— www.sokanarya.com

B

nastaran@sokanarya.com
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GLOBAL BITUMEN EXPORTER

PetaOil

Best Quality Fair Price
Anytime Anywhere

Penetration Grades VG Grades
Bulk Barrels Jumbo Bags Flexi Tanks

www.PetaOil.com
info@petaoil.com
+971504229626
#2714, Churchill Tower, Business Bay, Dubai, UAE
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www.bitumenmag.com

Contact us:
Iranian The World of Petroleum and BitUMEN jOURNAL

Phone: +98 2633524014 - +98 2166988059 - +971 562634384

Managing Editor

Alireza farjam

Master's degree in structural engineering
Email: farjam@bitumenmag.com
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Hoda Khoeiniha
Email:hkhoeiniha@bitumenmag.com
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Accommodating operator preferences, the 525-60 and
530-60 have an ergonomic and comfortable design for
long hours working on the farm.

=
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ENHANCED OPERATOR
VISIBILITY

Split stable door, tinted

cab glass and new and
improved mirrors, boost
all-round visibility.
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GADKARI HIGHLIGHTS URGENT
FOCUS ON ROAD SAFETY AND
SUSTAINABLE BITUMEN

INNOVATIONS

Ugent need for enhancing road safety and advan-
cing bitumen production techniques at the Indian
Roads Congress. He underscored the alarming rise

nion Minister Nitin Gadkari highlighted the ur-  and CNG from agricultural residue like paddy straw.

in road accidents, calling on engineers to create more  Gadkari announced several new road projects in Chhattisgarh,
effective Detailed Project Reports (DPRs) and adopt ~ expressing confidence that its infrastructure will rival that of the

waste-to-wealth methods, in-
cluding using paddy straw for
bitumen and compressed natu-
ral gas (CNG) production.

During the 83rd annual session,
Gadkari  urged  prioritization
of safety in road construction
across India, as the government
aims to curb road accident rates.
He praised the use of waste-to-
energy solutions, especially in-
novations in generating bitumen

$
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United States in the coming
two years. Taking responsibility
for accidents linked to design
flaws, he called on engineers
to enhance their project docu-
mentation and maintain rigo-
rous safety protocols.

Gadkari also  encouraged

H Chhattisgarh to keep producing
d bio-based resources, which

would boost the country’s self-

1 reliance and lessen dependen-

ce on fossil fuels.
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“ROAD CONSTRUCTION STALLS AS
FOREX FLUCTUATIONS DRIVE 150%

INCREASE IN

Many road construction projects in Nigeria are fa-
cing delays or have come to a halt, largely due to

the sharp rise in bitumen prices spurred by foreign ex-
change (forex) instability. This situation has forced autho-
rities to reconsider and adjust funding plans for these pro-
jects, with some timelines pushed back. Bitumen, a key
ingredient in asphalt, has seen a 150% price increase over
several months.

findings reveal that the price for 20 tonnes of bitumen,
which was N854,375 in the recent past, has now surged
past N2 million. Contractors also face challenges from
fluctuating exchange rates and rising prices of other es-

nes. As a result, some contractors have abandoned sites,
while others are negotiating with clients to adjust con-
tracts in line with the new material costs.

A source within Lagos Public Works reported that the cost
of a tonne of asphalt rose from N70,000 to N155,000
over several months. The source outlined the steady price
increases for 20 tonnes of bitumen, which climbed from
N854,375 to over N2 million, reflecting ongoing inflation
and a volatile foreign exchange environment.

Several issues, including inflation, fuel subsidy removal,
government budget constraints, and dependence on im-

sentials, such as cement, diesel, granite, and crushed sto-

ports, have been cited as contributors to the rising costs
of bitumen and construction materials. In response, the
Minister of Works, David Umahi, cautioned contractors
working on federal road projects that they would not
be compensated for delays resulting from their own
setbacks. He reinforced the government's stance on using
either asphalt or concrete, depending on specific criteria,
for constructing federal roads.

Meanwhile, Saidu Hassan, the chairman of the Nigerian
Institution of Highway and Transportation Engineers (NI-
HTE), emphasized that the surge in bitumen prices would
inevitably drive up road construction costs. He urged the
government, as a major bitumen consumer, to step in and

help stabilize the supply of this material to ensure the
continuation of road projects nationwide.

Vincent Barrah, president of the Federation of Construc-
tion Industry (FOCI), echoed these concerns, noting that
relentless inflation in construction material costs—parti-
cularly bitumen, cement, steel, and diesel—has intensified
financial pressures on the industry, endangering the via-
bility of numerous projects and affecting countless jobs.
Barrah stressed that the skyrocketing price of diesel, es-
sential for operating construction equipment, has only
worsened the already heavy financial load on construc-
tion firms.
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CHINA SET TO REMAIN MAJOR
CONTRIBUTOR TO GLOBAL OIL
DEMAND GROWTH

Despite a peak
in  demand
from its transport

China is
expected to stay

sector,
central to global
oil demand trends,
according to Vitol.
The key
behind this con-
tinued importance

factor

is the petrochemi-
cal industry, said
Giovanni Serio,
Vitol's  head of
research.

Serio, speak-
ing at the FT
Asia  Commodity
Summit, highlighted
that growth in pet-
rochemicals alone
could soon meet
the global demand
for plastics, indicat-
ing it as a major force driving China’s oil demand. “This
segment is less impacted by decarbonization efforts,
making it a core driver of oil demand both in China and

worldwide,” he noted.

The International Energy Agency reported earlier this
year that up to 90% of China’'s oil demand growth

weEm DEC-2024

2021 and
2024 stemmed from

the petrochemical sec-

between

tor. In contrast, demand
for transport fuels has
been slowing as electric
vehicle adoption accel-
erates in the world’s
largest EV market.
However, Vitol's Serio
pointed out that China'’s
gasoline demand is still
seeing growth, adding
around 22,000 barrels
per day (bpd) this year—
a modest increase com-
pared to the 268,000
bpd growth seen in
20283.

For diesel, LNG trucks
are gradually reducing
demand, though price
remain
influential. As LNG pric-
es fluctuate with global

differentials

demand, particularly during peak winter months, sales of
LNG trucks in China have already dropped in September
due to a price increase against diesel.

Over the medium term, Serio concluded that petrochemi-
cals will continue to be the dominant driver behind global

oil demand growth.
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/I NIGERIA PROMOTED AS LEAD-
ING ENERGY INVESTMENT HUB
— PETROLEUM MINISTER

Senator Heineken Lokpobiri, Nigeria’s Minister of State
for Petroleum Resources (Oil), has underscored Nigeria’s
substantial potential as a top energy investment destina-
tion in Africa.

During remarks at the Africa Energy Week held in Cape
Town, Lokpobiri highlighted that Nigeria holds close to
30% of Africa’s oil and gas reserves. This strategic advan-
tage, he noted, is coupled with the government’s commit-
ment to creating a favorable investment climate through

reforms in the oil and gas sector.

“‘Our abundant resources position Nigeria as a prime
location for energy investments across Africa,” Lokpobiri
stated. He explained that the current reform initiatives
under President Bola Tinubu aim to position Nigeria as a
competitive player on the global energy stage. Lokpobiri
outlined recent executive actions to attract investors,
including the streamlining of licensing processes to elimi-

nate bureaucratic delays.

“These efforts not only establish fair conditions for all
participants but also reinforce Nigeria's image as a strate-

gic and efficient market,” he affirmed.

Lokpobiri also addressed the crucial contributions of inde-
pendent operators within the energy industry. Despite
persistent financing obstacles, these players are vital to
advancing local development and capacity building within

Nigeria's oil sector.

“The role of independent companies in our oil sector is
essential. Yet, funding has been a longstanding challenge,
and we're addressing this by creating stronger financial
support frameworks for domestic producers,” Lokpobiri
added.

The minister described the launch of the Africa Energy
Bank as a groundbreaking initiative. Formed through a
partnership between the African Petroleum Producers
Organisation and AfreximBank, this specialized financial
institution is intended to close funding gaps in Africa’s
energy sector.

“With Nigeria chosen as its headquarters, the bank aims
to open up new funding opportunities, boost investor
confidence, and accelerate industry growth. The Africa
Energy Bank will bring the financial security and sup-
port necessary for both local and international investors,’

Lokpobiri remarked.

He further stressed the benefits of Nigeria's deregu-
lated oil sector, which allows free participation across the
industry. He encouraged investors to seize opportunities
in this open environment, which removes barriers and

promotes healthy competition.

“Our industry is fully open for international collabora-
tions. We invite all investors to explore Nigeria's remark-
able potential in oil and gas. Together, we can advance

the sector toward a sustainable and prosperous future,’

Lokpobiri concluded.

19




Magazine

20

The World of Petroleum and Bitumen

CONTAINERSHI
ARRIVALS HIT
SINCE PANDEMIC

Containership delays have climbed in 2024, reaching lev-

els not seen since the height of the pandemic and peak
container volumes. Sea-Intelligence’s latest monthly review
of container carriers’ performance across 34 trade routes
highlights that disruptions have continued to impact the
industry this year.

Sea-Intelligence CEO Alan Murphy notes that while sched-
ule reliability has generally held steady between 50 and 55
percent this year, it has shown a slight decline since reach-
ing a high in May. Murphy added, “Although 2024 has
shown low volatility in schedule reliability, giving shippers

a decent forecast month-to-month.”

In September, the industry’s schedule reliability dropped
1.2 percentage points, settling at 51.4 percent, the lowest
point for 2024 and a two-year low. Although reliability had
improved from a low in 2021, when only about a third of
ships were on time, reaching over 50 percent by October
2022 and peaking at 64 percent in mid-2023, declines
returned in late 2023 due to disruptions from Houthi
activities in the Red Sea.

This current performance is a far cry from 2019 levels,
before the pandemic, when containerships achieved 80
percent schedule reliability. Maersk and Hapag-Lloyd have
set an ambitious goal of achieving 90 percent reliability on

major routes with their upcoming Gemini Cooperation in
2025.

Maersk remains the most reliable carrier in September
2024, standing at 55.5 percent reliability, down from 70

2> DELAYS FOR LATE
IGHEST LEVELS

percent the previous year. It was among just four major
carriers, along with Zim, PIL, and Wan Hai, that managed
to improve performance between August and September.
Yet, compared to September 2023, major carriers saw a
sharp drop, with an average reliability down from 60 per-
cent to 47 percent. According to Sea-Intelligence, MSC,
PIL, and Wan Hai each saw declines of over 20 percentage
points year-over-year, and the average year-over-year drop

was 13 percentage points.

Sea-Intelligence reports that the average delay for late
containerships reached 5.67 days in September 2024, up
0.21 days from the previous month. This marks the third-
worst September for delays, behind only the pandemic
years of 2021 and 2022. The yearly average for 2024 has
risen by half a day compared to 2023, though delays had
briefly fallen below five days before recent rerouting.

According to Linerlytica, Asia remains the region most
affected by port congestion, particularly in Chinese ports,
Singapore, Hong Kong, and Korea. Increased conges-
tion has also been seen at Savannah and major Northern
European ports as of late October. With vessels rerout-
ing around Africa and facing winter challenges off South
Africa, individual ports have seen spikes in congestion due

to vessel bunching, adding further delays.

Maersk warned that disruptions from the Red Sea rerout-

ing may persist into 2025.
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IPMAN WAaARNS oF PoteNTIAL FUEL SuppLy
SUSPENSION TO OGUN STATE OVER ALLEGED =
Task FORCE HARASSMENT

The Independent Petroleum Marketers Association of
Nigeria (IPMAN) has warned that it may halt the sup-

ply of petroleum products to Ogun State. This announce-

ment comes in response to what IPMAN claims is ongoing
harassment by an “unlawful Task Force” established by the
state government to address suspected manipulation of

fuel prices.

Chief Solomon Ajayi, IPMAN’s new chairman at Mosimi
Depot, revealed this development while speaking to jour-
jayi highlighted
that IPMAN members across Ogun State are frequently

nalists in Abeokuta, the state capital. A

harassed by this Task Force, which was set up by the
administration of Governor Dapo Abiodun.

The Task Force, chaired by Adeyemi Badejo, includes
members of the Nigeria Police, personnel from the state’s
Traffic Compliance and Enforcement agency, and the
state-owned television network. According to Ajayi, this
Task Force operates in contradiction to Sections 48 and
309 of the Petroleum Industry Act 2021, which do not

permit such bodies.

IPMAN has called on relevant government agencies to
intervene, stating that if the Task Force's actions persist,
members will stop supplying fuel to Ogun State, beginning
in the near future. Ajayi added that IPMAN members are
often unfairly targeted when government policies impact
the public negatively and stressed that this Task Force’s

existence lacks legal grounds.

Furthermore, IPMAN’s Mosimi Depot has filed a formal

complaint with the Nigerian Midstream and Downstream

Petroleum Regulatory Authority’s state office, expressing
disapproval of the Task Force’s formation. In the letter, a
copy of which was shared with journalists, IPMAN affirmed
that its members are law-abiding and dedicated to operat-
ing within legal boundaries, refusing to tolerate coercion

from state agents.

The letter stated that the Task Force has been visiting
fueling stations, compelling staff to provide measuring
cans for product checks, harassing workers, and demand-
ing payments. IPMAN urged authorities to address what it

described as illegal actions against its members, who are

committed to lawful business practices.

21
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UNION MINISTER NITIN GADKARI STATED
THAT INDIA'S ROAD INFRASTRUCTURE IS
POISED TO SURPASS THAT OF THE UNITED

e emphasized that the development of efficient

highways, waterways, and railways is essential
for reducing logistics costs and enhancing economic
growth.

Gadkarialso criticized consultants who prepare detailed
project reports (DPR) for road projects, claiming they
often do so without proper field engagement.
Speaking at the opening session of a two-day seminar
in Bhopal focused on 'Latest Emerging Trends and
Technologies in Road and Bridge Construction, Gadkari
reflected on his time as a minister in Maharashtra.

He recalled a quote from former U.S. President
John F. Kennedy that he had displayed in his office:
"American roads are not good because America is rich,
but America is rich because American roads are good."
The senior BJP leader mentioned that his late friend
Ratan Tata had frequently inquired about this quote

$
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STATES IN THE NEAR FUTURE.

-

during his visits to Gadkari's office.

"In the near future, Indian road infrastructure
will surpass that of America. We are committed to
achieving this," Gadkari asserted, encouraging seminar
participants to contribute to this transformative vision.

During a helicopter survey of the Bangalore-Chennai
highway, Gadkari recounted observing three to four
significant towers obstructing the highway's alignment.
He was informed that the removal of these structures
would incur a cost of Rs 300-400 crore.

Gadkariremarked to an official that these towers could
have been avoided during the highway's construction
phase, thereby eliminating the need for their removal
expenses. In a light-hearted manner, he noted that

the official concurred with his assessment, attributing



the oversight to those responsible for preparing the
Detailed Project Report (DPR).

Gadkari humorously suggested that the individuals
who draft the DPRs are highly esteemed and worthy
of a'Padma’ award, as they often compile their reports
from home using Google. He further commented that
such individuals tend to apologize when errors, such
as incorrect alignments, are highlighted.

He criticized engineers for not visiting the project sites
beforehand to identify potential conflicts with existing
structures, such as mosques and temples, and for only
approaching authorities when issues arise. Gadkari
emphasized the need for a sense of ownership in these
projects, encouraging state governments to involve
engineering students in correcting the errors found
in DPRs. He asserted that this approach could lead
to the rectification of numerous mistakes. The Union
minister also pointed out that India boasts the second-
largest road network in the world, encompassing 63
lakh kilometers of roads.

Gadkari remarked with irony that potholes frequently
appear on asphalt roads, requiring their reconstruction
annually. "This brings great pleasure to certain
individuals," he stated. "If this 'pleasure' is to be
eliminated, we should implement a white concrete

topping.

This would ensure that the road remains undamaged
for 25 years. | have transformed the roads in my city
(Nagpur) into concrete surfaces," he added. He also
noted that asphalt roads are adversely affected if
the drainage system is inadequate, as water poses a
significant threat to bitumen.

Gadkari further emphasized the necessity of improving
transport networks.  "Our logistics costs account
for 14 percent of GDP, compared to eight percent
in China. During a program hosted by the American
Chambers of Commerce, | spoke with prominent CEOs
who indicated that their countries experience logistics
costs of 12 percent," he explained.

Magazine g
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To reduce logistics expenses, it is essential for
the nation to enhance the efficiency of highways,
waterways, and railways, according to Gadkari. The Lok
Sabha MP from Nagpur asserted that if logistics costs
could be reduced to nine percent, it would facilitate
an increase in exports and stimulate economic growth.
Highlighting the importance of promoting biofuels,
Gadkari pointed out that India imports fossil fuels
(petrol and diesel) worth Rs 22 lakh crore annually, and
that pollution is a leading contributor to health issues
in the country.

In discussing the transformation of 'parali' (paddy straw)
into biofuel, Gadkari emphasized the role of farmers
in energy production. He stated, "The diversification
of agriculture into the energy and power sectors will
revolutionize farming.

" The Union minister also promoted the use of
segregated waste in road construction, proposing the
incorporation of plastic with bitumen. "To date, we
have utilized 80 lakh tonnes of waste in road projects,
Gadkari noted, referencing initiatives in Chandigarh,
Delhi, and Ahmedabad.
Gadkari

Additionally, expressed alarm over the

fatalities occurring on the nation’s roads. He reported
that approximately 1.78 lakh individuals, including
professionals such as doctors and engineers, lose their
lives in road accidents, a figure surpassing those lost
during the COVID pandemic or in any conflict.
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Europe
Overview

he Europe Bitumen Market is projected to grow
from an estimated 26.35 million tons to 31.62
million tons over the next five years, with a compound
annual growth rate (CAGR) exceeding 3.71% during

the forecast period. The COVID-19 pandemic had
a detrimental impact on various industries, with
lockdown measures across many European nations
leading to interruptions in production, industrial
operations, and freight transport, thereby disrupting
the supply chain.

However, recovery began in 2021, allowing the
market to regain its growth momentum. The primary
drivers of growth in this market include the increasing
number of road construction projects in Europe
and the rising demand for bitumen in waterproofing
applications.
related to bitumen and the preference for concrete

Conversely, environmental concerns

in road construction may hinder market expansion.
Nonetheless, ongoing research aimed at developing
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Market

high-performance bitumen products is expected
to present significant growth opportunities for the
European market. Germany is anticipated to be the
largest market throughout the forecast period, driven
by heightened consumption related to expressway
construction.

Europe Bitumen Market Trends

Road Construction Sector to Lead the Market

A significant portion of bitumen is utilized in the
production of asphalt for road construction.

Asphalt, a combination of rock aggregates and bitumen,
relies on bitumen as a binding agent, which is crucial
for the stability of the asphalt. The suitability of asphalt
roads varies based on the type of bitumen or the
composition of the mixture, making them adaptable to
different climatic conditions and operational demands.
Additionally, asphalt is employed in the construction
of airport runways, parking structures, and port areas.
The roadway sector plays a vital role in a nation's



economic development. Infrastructure such as roads,
airport runways, and parking facilities are essential for
facilitating trade and mobility, necessitating substantial
investments for modernization and maintenance.

1. The infrastructure sector is witnessing consistent
growth, driven by increased government investment
aimed at enhancing local infrastructure. Notably,
infrastructure activities are anticipated to rise
significantly in  Europe, particularly within the
transportation domain, due to the establishment of
a network reminiscent of China's Silk Road. As of
February 2023, the Italian Government has allocated
a budget for significant road development initiatives.
An investment of EUR 4.5 billion (approximately USD
4.93 billion) is earmarked for road projects in the
regions of Sicily, Calabria, Puglia, and Lazio.

This funding has been approved by Italy's

Interministerial Committee for Economic Planning
and Sustainable Development (CIPESS) and will be
utilized by the road and motorway concessionaire
ANAS. Additionally, the Ministry of Infrastructure
and Transport (MIT) has approved EUR 355.2 million
(around USD 389.04 million) for maintenance and
enhancement projects on the highway linking Umbro
with Laziale.
This initiative aims to improve the connection between
the highway and the port of Civitavecchia. In April
2022, Mostostal Warszawa and Acciona commenced
construction on the S19 Rzeszéw Potudnie-Babica
expressway in Southeast Poland.

The contract, valued at approximately EUR 480
million (about USD 525.72 million), is set to last for
54 months, concluding in 2026. Upon completion, the
S19 expressway will integrate into the international Via
Carpatia route, which will span over 700 km, linking
northern and southern Europe. In the United Kingdom,
two significant road projects were announced in April
2022.

One project involves upgrading the A417, while
the other focuses on establishing a new connection
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between the Mé6 and M54 motorways. The A417
upgrade is valued at GBP 460 million (approximately
USD 585.59 million) and will enhance the route
between Swindon and Gloucester. Given the array
of development projects across key European nations,
the demand for bitumen is projected to be highest for

road construction endeavors.
Germany's Ascendancy in the Regional Market

The European Construction Industry Federation
reports that Germany's new construction order value
reached EUR 99 billion (approximately USD 108.43
billion) in 2022, reflecting a 4.8% increase compared
to 2021. In 2022, the total number of building permits
issued for residential construction was 354,403.
However, from January to March 2023, only 68,700
residential building licenses were granted, marking a
25.7% decline from the same timeframe in the previous
year (January to March 2022: 92,500 permits).
This in construction activity s

reduction likely

attributed to the elevated costs of building materials
and the lingering impacts of the Russia-Ukraine
Conversely, the construction of hotels in
Germany is projected to experience significant growth
during the forecast period. As of 2021, there were
360 new hotels planned, comprising 56,565 rooms.
In 2022, 89 new hotels and 15,780 rooms were

conflict.
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launched. An additional 78 projects, featuring 13,073
keys, are anticipated for 2023.

The hotel development pipeline is expected to remain
robust into 2024 and beyond, with 153 projects
and 22,769 rooms already in progress. In 2022,
the government earmarked over EUR 12 billion
(approximately USD 13.14 billion) for investments
in federal highways. Numerous road construction
initiatives are currently underway, which will contribute
to the demand for bitumen. * In March 2022, VINCI
Highways commenced work on a contract to enhance
the B247 road connecting Miuhlhausen and Bad
Langensalza in Germany.

This initiative marks the first federal road project in
Germany developed under a public-private partnership
(PPP) framework, with an investment of around EUR
500 million.

The B247 represents the largest
infrastructure project in Northern Thuringia, involving

expansion

the construction of two to four new lanes over a
distance of 22.2 km. The project includes two new
bypasses, 31 structures, two road bridges, five railway
bridges, eight junctions, and approximately 6 km of
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additional state and federal roads. Completion of the
project is projected for mid-2025.

As of February 2023, significant road construction
initiatives are underway in Germany, particularly in
the Rhine-Main, Saarland, and Rhineland-Palatinate
regions.

These initiatives encompass lane widening and
maintenance activities. The project is allocated a
budget of EUR 315 million (approximately USD
345.01 million) aimed at upgrading and reconstructing
highways within the Rhine-Main area throughout
2023.

As a result, the demand for bitumen in Germany is
expected to be primarily driven by road construction
projects, with infrastructure development following
closely in the projected period.

Overview of the Bitumen Industry in Europe
The European bitumen market is characterized by
a high degree of fragmentation. Key players in this
sector include Shell Plc, BP PLC, Nynas AB, Exxon
Mobil Corporation, and Suncor Energy Inc., listed in
no particular order.
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"~ AECI Sells Much

Billion Transaction

Id Mutual Private Equity (OMPE) and black-
investment firm Sphere
have acquired Much Asphalt, South Africa’s leading
producer of asphalt and bitumen products, through a
deal valued at R1.1 billion. This acquisition, which in-
cludes management participation, is funded via a mix
of debt and equity financing.

owned Investments

Much Asphalt operates as the largest commercial sup-
plier of asphalt, bituminous binders, and emulsions in
South Africa, with a unique nationwide presence pri-
marily serving the road surfacing market.

In a statement, AECI Group CEO Holger Riemensper-
ger highlighted that OMPE and Sphere offer finan-
cial stability, market reach, and a sustainable future
for Much Asphalt. He noted, “This sale represents an
important milestone in AECI’s strategic path, marking
a critical part of the company’s broader divestment
strategy announced previously.”

AECI's ongoing strategy focuses on doubling the prof-
itability of its primary businesses—Mining and Chemi-
cals—by 2026, with ambitions to become a top-three
global player in Mining by 2030.

OMPE and Sphere emphasized that this acquisition
aligns well with government priorities, as road in-
frastructure investment remains essential to driving
economic growth and creating jobs in South Africa.
“Together with Much Asphalt’'s competitive market
positioning, this partnership equips the company to
play a significant role in South Africa’s road infrastruc-
ture projects in the coming years,” they commented.

This transaction serves as the inaugural and flagship
investment of OMPE’s new OMPE Fund VI. OMPE
and Sphere plan to collaborate closely with Much As-
phalt’s management team, aiming for transformative
business growth throughout the investment period.

"'ﬂ\‘d. C .
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ralt to Old
Private Equity and Sphere in a R1.1

OMPE co-head Jacci Myburgh expressed optimism
regarding infrastructure repairs led by the current
government, and affirmed OMPE’s commitment to
investing in sectors they expect to return to stabil-
ity over the medium to long term, following a vola-

tile economic decade for South Africa. She stated, “A
strong road network is crucial to South Africa’s prom-
ising rebuild, which should drive economic expansion
and job creation.”

Burchert Johannes, investment principal at OMPE,
praised Much Asphalt’'s management for effectively
steering the company through various industry chal-
lenges and expressed enthusiasm about partnering
with Sphere to support the company’s growth goals.

Mohammed Sabi, a director at Sphere, stated that this
acquisition builds on Sphere’s 21-year history of in-
vesting in high-quality businesses that provide essen-
tial products and services.

Bennie Greyling, Managing Director of Much Asphalt,
added that the company is well-positioned to capi-
talize on the backlog in road infrastructure spending
within the country.

Old Mutual Private Equity, part of Old Mutual Alter-
native Investments, stands as one of South Africa’s
largest private equity firms, with a 24-year track re-
cord of substantial investments in private businesses
across key sectors, including companies like Actom,
Tourvest, Ti-Auto, Primedia, In2Food, and 10X Invest-
ments.

Sphere, founded in 2023, has a successful history of
partnering with South African branches of major in-
ternational corporations, including Babcock Interna-
tional Group, Honeywell International, and Pearson,
and maintains a diversified asset portfolio across en-
gineering, infrastructure, custom software, and indus-
trial education sectors.
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Market predictions of a looming downturn hinge on Even if ship scrapping were to resume, which rema-
the assumption that no sudden and severe events ins a possibility, it would only have a minor impact
will disrupt the market again. Based on the funda- compared to the incoming capacity. The average
mentals, freight rates are anticipated to fall signifi- scrapping rate over the past decade is 247,000
cantly, as the balance between supply and demand TEU, suggesting the global container fleet could
has tilted toward the advantage of shippers, visible swell beyond 31.4 million TEU, an annual growth
even with a basic review of recent data. rate of 10%, substantially outpacing cargo growth.

According to Darron Wadey, an analyst at Dynamar Wadey told Seatrade Maritime News that, under

and author of the Dynaliners Trades Review 2024, typical market patterns, a downturn should have

fleet expansion is inevitable. Wadey notes that des- occurred already; previous capacity booms in 2008,

pite a historic rate of vessel deliveries through 2023 2010, and 2015 quickly led to market declines and

and into 2024, the scale of remaining orders points heavy losses for carriers. Yet, this pattern has not

to further growth in capacity. materialized after the post-COVID boom, largely
due to how shippers managed challenges like the

The Dynaliners Review reports that an additional Red Sea disruptions.

470 ships, representing approximately 3.2 million

TEU, are set to join the market in the coming months. Despite these concerns, many shipping lines are op-




timistic about the current market’s resilience. Wadey
observes that some carriers have even raised their
income forecasts for 2024, with both Hapag-Lloyd
and Maersk revising annual projections upward due
to strong third-quarter results. However, Linerlytica
is doubtful that a November 1 general rate increase
(GRI) will hold.

Wadey speculates that the current demand is dri-
ven more by shippers’ efforts to mitigate potential
disruptions, such as Red Sea diversions or U.S. doc-
kworker strikes, rather than by an actual increase in
demand. Additionally, he acknowledges that the up-
coming U.S. election could impact cargo volumes, as
shippers seek to avoid new tariffs promised by both
presidential candidates. Donald Trump administra-
tion is expected to implement more restrictive im-
port policies than those suggested by Kamala Harris.

Potential new U.S. tariffs on Chinese goods could
prompt a surge in freight rates, with shippers acce-
lerating imports. There may also be a continuation
of shipments from China to Mexico as a route to
bypass U.S. tariffs. Meanwhile, concerns of further
strikes on the U.S. East and Gulf coasts at the start
of the year add to the uncertain outlook, as noted by
Xeneta's 2025 forecast, co-authored by chief analyst
Peter Sand and senior shipping analyst Emily Staus-
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ball.

Xeneta points to other potential risk factors, such
as regional tensions in areas like the Taiwan Strait
and Bangladesh, as well as the possibility of Midd-
le Eastern conflicts spreading to the Persian Gulf.
However, the firm emphasizes that shippers have a
stronger position today compared to prior times of
instability, thanks to extensive data availability that
allows close monitoring of freight corridors and en-
hanced benchmarking of carrier reliability.

The question remains whether 2025 will turn contai-
ner shipping into a buyers’' market. Wadey suggests
this outcome isn't guaranteed. While rates might
decline in the absence of further supply chain dis-
ruptions, the oversupply problem could require a re-
duction in operational capacity. This could involve
shrinking fleets or adopting measures like skipped
sailings, staggered schedules, or even service can-
cellations.

“The result” Wadey cautions, “would be a decline in
service quality. Shippers already cite service issues
as a significant concern, so whether they—and po-
tentially regulators or policymakers—will tolerate this
after a period of substantial carrier profits is an open
question.”
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atigue cracking remains a primary issue im-
pacting the durability and longevity of asphalt
pavements, driven by constant vehicular loads
and environmental conditions. Self-healing capabi-
lities in asphalt binders offer potential to mitigate
fatigue, although knowledge gaps remain in fully
harnessing this property.

Research continues to advance, utilizing methods
such as the Linear Amplitude Sweep (LAS) test and
the Simplified Viscoelastic Continuum Damage (S-
VECD) model to evaluate the fatigue and self-hea-
ling characteristics of asphalt.

Recent studies further explore various modifications
to asphalt binders, such as the inclusion of polymer
additives, and develop new frameworks aimed at
achieving consistent fatigue performance measure-
ments. This paper reviews advancements in evalua-
ting fatigue performance and self-healing capacities
in asphalt, presenting findings that underscore the
need for a comprehensive framework to assess bi-
tumen fatigue performance consistently, ultimately
guiding engineers toward optimal material selection.

Introduction

Fatigue cracking is a common form of degradation
in asphalt pavements, triggered by repetitive vehi-
cle loading and climatic stressors. Over time, the-
se stresses generate cracks, compromise structural
integrity, and reduce pavement longevity. Fatigue
cracking originates in the bituminous phase of
asphalt mixtures and propagates through the pave-
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ment structure, thus placing significant emphasis on
the fatigue behavior of bitumen-based materials in
understanding pavement distress. A promising ave-
nue for mitigating fatigue cracking lies in the self-
healing properties of asphalt binders, which can
slow down crack development through molecular
interdiffusion and capillary flow mechanisms. High
temperature further promotes self-healing by incre-
asing the movement of bitumen molecules.

Despite potential benefits, the mechanisms behind
asphalt’s self-healing remain insufficiently unders-
tood, necessitating more precise assessment tools
and frameworks. Current methods include the LAS
test and the S-VECD model, which analyze parame-
ters like complex shear modulus, shear strain, shear
stress, and phase angle.

This data enables prediction of fatigue life and self-
healing capacity in asphalt. However, further refine-
ment is needed to ensure consistency in measuring
fatigue performance across different bitumen types
and modifications. This paper reviews experimental
approaches and recent research that assess the fa-
tigue behavior and self-healing performance of va-
rious asphalt mixtures, highlighting the need for a
new, comprehensive framework for enhanced ma-
terial selection.

Mechanisms of fatigue cracking and self-hea-
ling in asphalt binders

Fatigue cracking in asphalt pavements occurs mainly
at the later stages of pavement life, where the bin-




der becomes rigid due to long-term aging. Cyclic
loading, combined with temperature changes, leads
to horizontal tensile strains that exceed the tensi-
le strength at the base layer, inducing microcracks
that expand over time. This ultimately results in pa-
vement structural failure. The asphalt binder's long-
term exposure to cyclic loading and environmental
factors results in a brittle, less flexible material pro-
ne to cracking under stress.

Self-healing in asphalt binders is primarily governed
by two mechanisms: molecular interdiffusion and
capillary flow. The interdiffusion process, facilitated
by elevated temperatures, enables bitumen mole-
cules to move more freely, allowing cracks to close
over time. Molecular characteristics such as binder
density and glass transition temperature also play
crucial roles in determining self-healing rates. These
mechanisms underscore the importance of selecting
binders with favorable self-healing properties to ex-
tend the pavement service life.
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Assessment methods for fatigue performan-
ce and self-healing

The LAS test (AASHTO TP 101) and the S-VECD
method are two widely used methods for evaluating
the fatigue response and self-healing capability of
asphalt binders. LAS testing measures parameters
such as complex shear modulus, shear strain, shear
stress, and phase angle. These values are then used
in the S-VECD model to calculate parameters that
represent the internal state of the binder, notably
the integrity (C) and state condition (S) parameters.
Plotting these values on a C vs. S curve produces
the Damage Characteristic Curve (DCC), a key tool
for predicting fatigue performance.

The S parameter, crucial in understanding binder
fatigue behavior, aligns with Schapery's work po-
tential theory of damage evolution. Consequently,
these methods allow for a quantitative assessment
of both fatigue resistance and self-healing potential.
However, recent studies highlight inconsistencies
in these metrics, suggesting that further improve-
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ments to the evaluation frameworks are needed to
ensure reliable assessments.

Recent advances in fatigue and self-healing
studies of asphalt mixtures

A substantial body of research has emerged, explo-
ring various asphalt modifications to improve fati-
gue performance and self-healing capacity. These
studies often use the LAS and S-VECD frameworks
to establish correlations between fatigue life and
strain levels across different bitumen types and for-
mulations.

For example, Jiao et al. investigated the fatigue per-
formance of asphalt mixtures containing reclaimed
asphalt pavement (RAP). Their results demonstra-
ted a strong correlation between LAS test data and
fatigue life, validated by four-point beam fatigue
tests. Muhammad et al. similarly explored relation-
ships between LAS test results and other testing
methods, finding that the LAS test effectively pre-
dicted results from the four-point bending beam
test, offering a reliable measure of fatigue life.

In another study, Sabouri et al. established a link
between LAS and four-point bending beam fatigue
tests, concluding that the conventional fatigue in-
dex (G*sind) was inadequate in predicting fatigue
performance accurately. The Glover-Rowe para-
meter, as demonstrated by Ilyin and Yadykova, pro-
ved more effective in assessing polymer-modified
asphalt, enabling rapid fatigue and rutting resistance
evaluation under varied temperature conditions.

Modifications and additives in asphalt for en-
hanced self-healing

Several studies have investigated modifications to
asphalt to boost self-healing, with mixed results re-
garding the impact of various additives on healing
performance. Xie et al. and Wang et al. examined
the influence of short- and long-term aging on the
self-healing capabilities of neat asphalt (NA) and
styrene-butadiene-styrene (SBS)-modified asphalt.
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Their findings showed that aging and SBS generally
reduced healing efficiency, although certain mole-
cular compositions helped retain self-healing poten-
tial.

Aurilio and Baaj tested self-healing polymer-modi-
fied bitumen (SPB) and found that while elastome-
ric additives enhanced bitumen properties, they did
not significantly improve self-healing. In contrast, Lv
et al. tested self-healing polymers (STPB and IPAB),
finding that STPB promoted self-healing in asphalt
at room temperature. They proposed a new fra-
mework based on stored potential cohesion (SPC)
to address the inconsistencies observed in conven-

tional fatigue metrics.




Challenges in existing frameworks and the
need for a comprehensive model

The existing frameworks for fatigue performance
assessment exhibit several limitations, often failing
to provide consistent evaluations across various
asphalt types and modifications. The reliance on
the peak of stored pseudo-strain energy (PSE) as
the failure criterion for assessing fatigue life (Nf)
has proven inadequate, as discrepancies have been
observed between Nf and fatigue performance as
measured by the DCC. Lv et al. and Wang et al. have
highlighted these inconsistencies, advocating for a

new framework that incorporates SPC rather than
Nf to provide a more reliable failure definition.
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An ideal framework would address three main cri-
teria: it would (1) ensure higher fatigue performan-
ce consistency in DCC analysis for bitumen with
improved healing properties, (2) accurately define
fatigue failure across varied bituminous materials,
and (3) provide ranking consistency between failure
definitions and fatigue performance. This compre-
hensive model would allow engineers to select the
most suitable asphalt binder for specific applications
with greater confidence in the material's durability
and longevity.

Conclusion

The development of fatigue cracking in asphalt pa-
vements poses a significant challenge to road in-
frastructure, driven by cyclic vehicular loads and
environmental conditions. Self-healing properties in
asphalt binders offer a promising solution, though
their full potential remains underexplored. Existing
frameworks, including the LAS and S-VECD models,
provide essential insights into fatigue and self-hea-
ling performance but face limitations in delivering
consistent evaluations across diverse asphalt for-
mulations.

Recent research underscores the value of polymer
modifications and additives in enhancing self-hea-
ling, though results remain mixed, and further stu-
dies are needed to establish a definitive correlation.
The introduction of a new framework based on sto-
red potential cohesion promises to address current
inconsistencies, offering a more robust and consis-
tent evaluation of fatigue performance across diffe-
rent asphalt binders.

In conclusion, advancing the methodologies and
frameworks for evaluating fatigue and self-healing
performance in asphalt pavements is crucial. A com-
prehensive framework incorporating these advan-
cements would significantly enhance the selection
process, guiding engineers toward optimal materials
that balance durability, resilience, and self-healing
potential, ultimately extending the service life of
asphalt pavements.
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ABSTRACT

Predicting the performance of asphalt roads after several years of service is complex due to multiple
weather events that can contribute to road ageing. This study investigates the correlation between an
accelerated ultraviolet (UV) ageing test and the ageing of polymer-modified binders after 1 year spent in
outdoor conditions.

The impact of natural ageing on several bituminous binders was investigated by rheological and chemical
analyses. Plastomer-modified (ethylene vinyl acetate) bitumen seemed to be the most affected by envi-
ronmental ageing as evaluated through rheological and chemical testing.

Elastomer-modified (styrene butadiene styrene) bitumen appeared to be the most resistant to environ-
mental ageing as expressed by non-load related cracking resistance and relaxation properties as well
as low oxidation levels. The natural ageing test confirmed the results obtained via the accelerated UV
ageing test considering the Glover-Rowe parameter (average R2 = 0.89). The 30- day accelerated UV
test was estimated to fasten natural ageing of conventional and plastomer-modified bitumen by more
than 10 times and up to 5 times for elastomer-modified bitumen compared to long-term outdoor expo-
sure. If used with a suitable weather dataset, accelerated UV ageing is a promising method to predict the
environmental-related ageing of conventional unmodified bitumen; however, adjustments are required
for polymer-modified binders.
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1. Introduction

It is well known that the status of the road infrastruc-
ture deteriorates due to exposure to sunlight, rain, and
temperature cycles, in addition to traffic loading [1].
The formation of cracks is one of the first visual mar-
kers revealing road surface ageing. Cracking can occur
due to multiple causes, such as traffic load but also
ultraviolet (UV) radiations and seasonal changes such
as rain precipitation and temperature changes [2,3].
Heat and UV radiations are known to modify the
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bitumen’s chemistry via thermo- and photo- oxida-
tion processes which result in unbalanced colloidal
systems (i.e. stiffer binders) that are more sensitive to
external stresses and, therefore, less resistant to crac-
king [3-5].

Polymers of various nature are commonly used to
improve the durability of bituminous binders, such
as Ethylene Vinyl Acetate (EVA), Styrene Butadiene
Styrene (SBS), and crumb rubber (CR), which derives



from waste tyres [6,7]. These polymers can swell in
bitumen and form a 3D network that improves the
rheological properties of the binders to a level that de-
pends on the polymer being used and its content [8,9].

While the superior performance of polymer-modified
binders against conventional binders is known [8], their
resistance to cracking due to environmental effects —
such as UV radiation - is not well understood. In fact,
two main ageing tests are commonly conducted to as-
sess bitumen ageing, however, none of them include
natural weather events, such as UV radiations and rain
precipitation.

Specifically, the rolling thin film oven (RTFO) test has
been designed to reproduce the short-term thermal
ageing of bitumen occurring during production of
asphalt, while the pressure ageing vessel (PAV) is used
to simulate the ageing occurring in

roads after 5-10 years of service [10].

Both tests are conducted at elevated temperatures
and the PAV test is also conducted under pressure,
which is not representative of the weather conditions
asphalt pavements are exposed to during their service
life.

Recent studies focusing on the role of UV on bitumen

ageing revealed that binders can be severely damaged
by UV radiations [11-14], however, no standard UV
ageing test has been developed for bituminous ma-
terials yet, making the comparison of research studies
on this topic complex.

The main reason for conducting accelerated ageing
tests is to use a relatively short test for predicting the
performance of the road in 2, 5 or even 10 years for
a specific climate condition. However, the correla-
tion between accelerated ageing and natural outdoor
ageing is not straightforward, probably due to the va-
riety of weather events that can happen in the field,
such as varying sunlight, temperature changes, and
rainfall.

Although recent weathering chambers can be equip-
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ped with moisture sprays and modulated light sources
to reproduce precipitation and day/ night cycles [15],
using such conditions would significantly increase the
time needed to reproduce outdoor conditions. Acc
lerated UV ageing tests are commonly performed
without following day/night cycles.

This is done with the aim to shorten the time required
to expose the samples to the same level of UV radia-
tion that they would normally receive under natural
conditions in months or years [12,16-18]. Calcula-
tions based on the solar exposure at a certain geogra-
phical location can be used to determine the duration
of an accelerated ageing test in the laboratory [17];
however, the correlation between accelerated and
outdoor testing is rarely assessed due to the time ne-
eded to expose samples to solar radiation in the field.
A handful of studies conducted UV laboratory ageing
and outdoor ageing tests on bitumen [13,19], and
even fewer focused on polymer-modified bituminous
binders although the presence of polymers is known
to impact bitumen ageing [20].

The novelty of this study relies on the use of an acce-
lerated UV ageing test to predict and correlate, for the
first time, with the ageing of polymer-modified binders
exposed to natural outdoor conditions for an entire
year in Melbourne, Australia. Outdoor samples were
collected and analysed on a monthly basis, also consi-
dering the impact of the different seasons. The impact
of environmental ageing on the performance of five
conventional and polymer-modified bituminous bin-
ders was assessed by rheological and chemical analy-
ses and compared to the performance of the same
binders after a 30-day long accelerated UV ageing test
in the laboratory.

The binders used in this study were sourced from Aus-
tralian bitumen suppliers and used as received. The fo-
llowing bitumen was received: unmodified C170 (pe-
netration grade 60-80), A10E (= 6 wt% SBS), A15E
(= 5 wt% SBS), A35P (= 5 wt% EVA) and S45R (= 15
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wt% CR) grade bitumen. For more precise information
about these industrial bitumens, the reader is referred
to the Australian national standard,

Austroads ATS3110.

Each binder was heated for 2 h at 160 °C and pou-
red into two moulds of twelve silicone shallow cavities
each (1 x50 x 50 mm) (Fig. 1). Each sample was trim-
med off on the surface by using a spatula heated at
160°C to remove any excess of bitumen. One mould
was used for the outdoor ageing test and the other for
the accelerated ageing test.

Each mould was placed on a table inclined at 3 % slo-
pe located outside in a shadow-free daylight area in
Bundoora, VIC 3083, Australia. The inclination of the
table ensures no water ponding was formed during ra-
ining events.

One sample of each binder was collected monthly
for 1 year from September 2022 to September 2023
from the shallow cavities of the moulds. A Vantage Pro
weather Station (Davis Instrument) equipped with a
rain gauge as well as temperature, humidity, pressure,
wind speed/direction, and UV/solar radiation sensors
was used to monitor the weather throughout the year
at a sampling interval of 30 minutes.

The weather station was located within 10 m away
from the outdoor samples to accurately monitor the
weather conditions at this location. The outdoor
ageing test was used as a realistic baseline to confirm

the results obtained via the accelerated ageing test on
the same binders.

2.2.3. Accelerated ageing test in the laboratory
The properties of the naturally aged binders were com-
pared to those of artificially aged binders that were
exposed to Xenon light (765 W/m2 between 300 and
800 nm) for 30 days in a Suntest XLS+ Atlas weathe-
ring chamber equipped with a daylight filter. Due to
the InfraRed (IR) wavelengths present in the xenon
light irradiation, the temperature in the chamber rea-
ched 50-C. No moisture or day/night cycle were used
and the samples were continuously exposed to the
Xenon light. Two samples of each binder were collec-
ted from the chamber after 10 days, 20 days and 30
days of exposure to Xenon lamp and were analysed by
rheological and chemical tests.

The binders were prepared following the same proc
dure as detailed in Section 2.2.1. More details of the
accelerated ageing procedure and the impact of acce-
lerated ageing on the binder properties can be found

in a previous work conducted by the authors [14].

The impact of natural ageing on the embrittlement,
relaxation properties and non-load related environ-
mental cracking of the binders were measured before
and after ageing. A modular compact rheometer MCR
702e (Anton Paar, Austria) equipped with 8 mm and
25 mm parallel plates was used to perform all the tests
following American Association of State Highway and
Transportation Officials (AASHTO) T350 and T315.
The Glover-Rowe (GR) parameter of the binders befo-
re and after ageing was calculated after measuring the
complex modulus G* and phase angle & of the binder
at 15°C, 0.005 rad/s and 0.1 % strain (Eq. 1).

_ G*cos(5)?

sin(5) )

4 Frequency Sweep (FS) tests were conducted by mea-

suring the complex shear modulus G* and phase angle
5, at 0.1 % strain varying the temperature (10-60°C)

4 and the frequency (0.1-15 Hz) according to AASTHO

T315. Master curves were built for each bitumen sam-
ple by shifting the plots obtained at each temperatu-



cwl=q (5]

R

re using the Williams- Landel-Ferry model [21]. The
crossover frequency, wc, and rheological value, R, of
the sample were determined using the Christensen-
Anderson-Marasteanu model considering the reduced
frequency, w, and the complex glass modulus, G*g
(when & = 0) [22] (Egs. 2 and 3).

)

_ log(2)
Ty

3)

Where v and w are fitting parameters. The crossover
frequency value was obtained when the rheological
behaviour of the sample transitioned from the elastic
to the viscous domain (G'=G").

The oxidation of the binders due to natural ageing was
assessed by Fourier Transformed InfraRed spectrosco-
py. A Frontier FTIR instrument (Bruker) equipped with
an ATR accessory and a diamond crystal was used to
analyse each binder from 400 to 4000 cm™ using an
accumulation of 16 scans at a resolution of 4 cm™.

A total of 5 scans was conducted on 5 different loca-
tions diagonally across of the sample and the average
of the 5 scans was used to assess the level of oxida-
tion of the sample. Only the surface of the bitumen
samples was tested since, in real life, aggregates in
asphalt roads are only covered by a very thin layer of

bitumen (a few microns) and exposed to sunlight. This
thin layer can be analysed by FTIR since the penetra-
tion depth of the FTIR beam is also of a few microns.
Investigating the diffusion of the oxidation surface
layer of bitumen across its entire thickness through
more advanced techniques would provide additional
insights about bitumen oxidation, however, this was
out of the scope of this study.

The level of oxidation of the surface of the binders was
quantified by calculating the carbonyl index of each
binder, IC- -0, using the area below the characteristic
vibration bands of carbonyl group, around 1700 cm™?
(Eq. 4).
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Ac-o
Aref

[C=O =

Where AC=0 is the area below the carbonyl (1700
cmt) band and Aref refers to the area below the
aliphatic vibration bands around 2920 and 2840 cm™?
which was used to consider any variation in absorban-
ce between samples.

The correlation between natural and accelerated
ageing was assessed by comparing the properties of
the binders after receiving the same UV radiation ex-
posure (280 - 400 nm). The weathering chamber used
for accelerated ageing was equipped with an irradian-
ce sensor in the 300 - 800 nm range, whereas the so-
lar sensor used to monitor the radiations received by
the outdoor samples measured radiations in the 290 -
1100 nm range. Therefore, it was necessary to con-
vert the irradiance measured in those ranges into a
UV radiation range to compare the total UV radiation
exposure of the samples after accelerated and natural
ageing. The standard solar spectral distribution pro-
vided by ASTM G177 - 03 (2020) and ASTM G173
- 23 was used to calculate the radiations emitted by
each wavelength range in the solar spectrum (Fig. 2,
Table 1).

For instance, setting up the irradiance of the Xenon
lamp used for accelerated ageing to 765 W/m2 in the
300-800 nm range exposed the samples to an irra-
diance of 79.7 W/m2 in the 280 - 400 nm range.

The rheological and chemical properties of the sam-
ples after receiving the same UV radiant exposure du-
ring natural and accelerated ageing were then plotted
into a natural vs accelerated plane and a linear regres-
sion analysis was used to assess the accuracy of acce-
lerated ageing in predicting natural ageing. The data
obtained during the accelerated ageing test was ex-
trapolated between the 4 available data points (O, 10,
20 and 30 days) to read the value corresponding to
the same UV radiant exposure as received after each
month of outdoor ageing test.
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Fig. 2. Solar spectral irradiance based on ASTM G177 and G173.

Table 1
Irradiance of specific wavelength ranges in the solar spectrum.
280 - 300 - 290 - 280 -
400 nm 800 nm 1100 nm 4000 nm
Irradiance (W/ 63.8 612.5 825.5 1019.0
m?)

38

The ageing test was reproduced twice, and three re-
plicate runs were completed for each rheological test.
All the results are reported as mean +/- standard de-
viation.

The exposure of the binders to outdoor conditions
for 12 months significantly impacted the physical as-
pect of the samples (Fig. 3). Within 3 and 6 months of
exposure (spring and summer seasons in Melbourne,
Australia) all the binders turned from a shiny to a mat-
te surface. Wrinkles and corrugation appeared on all
binders but were more pronounced on A35P (i.e. EVA-
modified), which seemed to have shrunk, and pinho-
les were visible on A10E and A15E (i.e. SBS modified).
C170 unmodified binder became brittle and cracked
when removed from the mould contrary to the other
binders which did not break. Such physical changes
were due to the high level of UV radiations received
by the samples during spring and summer (Fig. 4). Af-
ter 9 and 12 months outdoor (autumn and winter sea-
sons in Melbourne, Australia), C170 became so brittle
that it shattered into multiple pieces, whereas blisters

weEm DEC-2024

appeared on A10E and more pinholes were visible in
A15E, A35P and S45R (i.e. rubber modified). The ra-
infall events that occurred in autumn could have also
contributed to these changes (Fig. 4). The formation of
pinholes and cracks in the binders due to accelerated
UV ageing has been reported in a previous work [14],
which confirms that UV radiations can lead to severe
physical changes in bituminous binders.

However,comparing natural to accelerated ageing
and understanding the differences observed between
the PMBs requires a more thorough analysis; therefo-
re, rheological and chemical tests were conducted to
further assess the impact of natural ageing on C170,
A10E, A15E, A35P, and S45R.

Ageing can significantly impact the formation and pro-
pagation of cracks on asphalt roads, such as those due
to cyclic thermal stresses which can cause block crac-
king [21]. This phenomenon which is not associated to
load is referred to as non-load related (environmental)
cracking and can be assessed by the Glover-Rowe
(GR) parameter.

An increasing GR value shows that a binder is beco-
ming more prone to cracking and that the formation
and propagation of cracks in the material can lead to
block cracking. Plotting the results of the GR test into
a black diagram provides a good visualization of the
impact of natural ageing on the cracking resistance of
the binders (Fig. 5a). A35P seems more prone to crac-
king than the other binders, however, the difference
between C170, S45R, A10E, and A15E is not obvious.
A thorough analysis of the data revealed that the GR
value of all binders increased throughout the year and
reached a maximum in summer or autumn depending
on the binder before decreasing during winter (Fig.
5b).

A35P appeared to be the most prone to cracking with
a maximum GR value of 1000 kPa; this value was
achieved after only 6 months of natural ageing, fo-
llowed by C170 (448 kPa, after 9 months), A15E (317
kPa, after 8 months), S45R (203 kPa, after 11 months),
and A10E (148 kPa, after 8 months). The reduction
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in UV radiation during

A15E winter could be respon-
sible for the apparent
Fresh recovery observed for
binder
C170, A15E, and A10E.
No clear recovery was
After 3 observed for A35P whi-
months SPRING |0 the GR value of S45R
outdoor .
plateaued (Fig. 5b).
After 6
months SUMMER Ihe presence of poly-
outdoor mer in bitumen provi-
des the binder with a
After 9 more elastic behaviour,
months FALL  thus the GR value of the
outdoor . .
PMBs is naturally hig-
her than conventional
After 12 C170. For this reason
months WINTER ~-7™ '
outdoor it is useful to also as-
sess the relative increa-
Fig. 3. Physical aspect of the binders before and after 3, 6, 9, and 12 months of exposure to outdoor conditions. se in GR value dur]ng

the 1-year period spent

200 22

[ JRainfall I outdoor. As a compari-
180 - O— Solar exposure |
Y, - /\ —o—Temperature | __ 20 son, C170 appeared to
il < la s be the most impacted
1 s [ g . .
- 120 \ g 3 by natural ageing with a
r 5 |62 :
£ 1004 b = 211-fold increase, whe-
= :‘," o ) 5 - .
E 80 N ;\ S 4o reas S45R with crumb
o e — .
o0 N\ - 3, rubber increased by 30
40 \O K .
¢ —- times. Overall, the pr
204 5 | | B .
. PRING ﬂ PTUMN [ 10 sence of elastomers in
ﬁé(}@@&& *\0 dod & @ & 9{} A10E, A15E, and S45R
"b
& O o@""e <« v seemed to slow down
Fig. 4. Weather data collected monthly from September 2022 to August 2023, bitumen ageing and its

susceptibility to envi-
ronmental cracking, which is consistent with a previous work conducted on the accelerated ageing of the same
binders [14].
The apparent superior performance of elastomer-based binders can be explained by investigating the impact
of ageing on the relaxation properties and stiffness of the binders and comparing their rheological value R and
crossover frequency wc [22]. Ageing impacted the relaxation properties of the binders following a seasonal
trend whereby the R value of the binders increased during spring and/or summer before being reduced in au-
tumn and/or winter (Fig. 6a). The maximum R value of A35P (R = 2.99) was reached after 5 months outdoor
(mid-summer), whereas the maximum R value of the other binders was reached in 6 months (end of summer)
for A15E (R = 2.02), 7 months (beginning of autumn) for C170 (R = 1.89), and 8 months (mid-autumn) for
both S45R (R = 1.74) and A10E (R=1.9). In terms of stiffness, the crossover frequency wc of all binders was
significantly reduced during ageing, showing an increase of stiffness of the binders that occurred as soon as
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the ageing test started. Specifically, after only 1 month
outdoor (spring season), wc dropped by 99 % for A35P,
92 % for C170, 87 % for A15E, 47 % for S45R and 40
% for A10E (Fig. 6b and ¢).

The presence of elastomers in A10E, A15E and S45R
provided the binders with better relaxation properties
than C170 and A35P, hence naturally providing a bet-
ter resistance to cracking to the binders during their
exposure to outdoor conditions.

Microcracks can be easily formed and propagate in a
stiffer binder with longer relaxation time, resulting in
the embrittlement of the binder over time, which can
explain why A35P was less resistant to environmental
cracking (Fig. 5b) than the other binders. On the con-
trary, A1OE and S45R appear to be the most resistant
to cracking due to their superior relaxation properties
and lower tendency to stiffen during ageing, followed
by A15E and C170. These results can explain the trend
observed when conducting the GR test (Fig. 5b) whe-
reby the elastomers present in A10E, A15E and S45R
provided superior ageing resistance to a conventional
binder while plastomers (A35P) worsened the ageing
resistance of bitumen.

The rheological changes occurring in bitumen due to
ageing are known to be related to the oxidation of bi-
tumen and subsequent formation of new functional
groups, such as carbonyls (C--0), which enhance the
intermolecular interactions in bitumen therefore resul-

ting in stiffer binders [4,23]. The level of oxidation of
a binder can be quantified by calculating the carbonyl
index based on the FTIR spectrum of this binder [24].

During the early stages of natural ageing (spring sea-
son), the carbonyl index of all binders increased, with
C170 and A35P showing the highest indices (Fig. 7).
Different trends are then observed during summer
since the carbonyl index of C170 and S45R increa-
sed from 0.46 to 1.69 (C170) and from 0.16 to 1.43
(S45R), whereas the indices of the other binders re-
ached a maximum value of 0.89 for A35P, 0.67 for
A15E and 0.52 for A10E, all below those of C170 and
S45R.

Although C170 and S45R appeared to be more prone
to oxidation than the other binders during summer,
such a difference was no longer observed during au-
tumn and winter since the carbonyl indices of all bin-
ders reduced during these periods.

The oxidised surface layer of bitumen can diffuse
through the thickness of the material over time [18],
hence reducing or slowing down the apparent oxida-
tion measured on the surface of the binders in autumn
and winter due to reduced UV solar radiations (Fig. 4).
Overall, the significant surface oxidation of the binders
during the spring and summer seasons can explain the
reduced cracking resistance of the binders during this
period, as observed in Figs. 5 and 6.

a ® C170 1400 _ﬂ—.— C‘l?C] —W— A10E —@— A15E ._‘_ A35P i S45R
) v AI0E i i i
41074 POOR CRACKING & A15E 1 i i
] RESISTANCE A A3SP 12004 SPRING SUMMER i AUTUMN  WINTER]
£ S45R E '
E | 1000 ) / -
S 107 ey 1 year w 1 A \ 7. M
B " ageing S 600 i AA/
£ \y » o« ] - ; AATT
3 v A\e O 600 -
£10° v \% 1
S <\ o 400 aA—4 l’.
© W ¢ ° / i ®
\ 200 & | 4 P
104 v GOOD CRACKING / i —— g;—ﬂ. vl @
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Fig. 5. a) Black diagram and b) GR values of C170, A10E, A15E, A35P, and S45R when exposed to outdoor conditions for 1 year. GR values were obtained at 15 °C,
0.005 rad/s frequency and 0.1 % strain.
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A similar trend was observed during the accelerated binders throughout 1 year in outdoor conditions re-
ageing of polymer-modified binders for 30 days [14]. vealed that the performance of the binder varies sea-
C170 was the most susceptible to oxidation followed sonally and is not linear, as highlighted by another stu-
by S45R and A35P, for which no significant difference dy on the field ageing of asphalt [25].

was observed, then A15E and A10E. The SBS elasto-

mers present in A15E and A10E seemed to provide

a superior resistance against oxidation to the binder.

This can be due to the 3D network formed by SBS po- The impact of UV radiations on bitumen ageing is
lymer chains in bitumen, which,despite being damaged known to be severe [12,13,18]; however, this study
by UV radiations, can still retain their network shape. shows thatthe physicaland chemical changes occurring

Hence, provi- 40 in  bituminous
. il —@—C170 —4&— A10E —9— A15E —&— A35P S545R .

ding A15E and 1 binders throug-

A1OE with a 354 sprinG SUMMER AUTUMN  WINTER hout their ser-

superior crac- 30 vice life may

king resistance not be linear

compared  to r“'s__ due to climate
C170, A35P, 20

and S45R [14].

seasonality, in-
cluding varying
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Fig. 6. a) Rheological value of all binders, b) crossover frequency of A10E, A15E, S45R and c) crossover frequency of AS5P and C170.
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Fig. 7. Carbonyl index of C170, A10E, A15E, A35P, and S45R when exposed to
outdoor conditions for 1 year.

Hence, astatistical analysis was conducted to compare
how a 30-day long accelerated UV ageing test can be
statistically correlated to a 1-year long outdoor ageing
using the same batches of C170, A10E, A15E, A35P,
and S45R binders. The GR parameter, rheological va-
lue, crossover frequency and carbonyl index of the
binders were compared after receiving the same UV
radiation exposure via a 30-day accelerated laboratory
ageing

test and 1 year of outdoor ageing test and plotted into
a predicted vs measured graph.

The R-squared value and slope of the linear fitting
curve were used to assess the accuracy of the acce-
lerated ageing test to predict the outdoor (natural)
ageing of the binders (Figs. 8 -12 and Tables 2 and 3).

The best correlation between accelerated and outdoor
ageing was obtained for GR values, with R2 values
ranging between 0.78 and 0.96 for all binders, which
is consistent with a previous study who also found the
best accelerated/outdoor ageing correlation with the
GR parameter [26]. R2 values of 1 were obtained for
the wc values of A15E, A35P, and S45R, however, this
is likely due to the high initial value of wc, which redu-
ced the variation of the other wc values in the fitting
curve.

wPE DEC-2024

A poor correlation was obtained for both the R-value
and carbonyl index with R2 values as low as 0.04 for
A10E. Due to the low penetration of UV radiations in
bitumen, oxidation occurs via a surface reaction bet-
ween the top layer of bitumen and the surrounding
oxygen to form oxidised molecules, which then diffuse
through the various sublayers of bitumen [18].

Since no day/night cycles were used during the ac-
celerated laboratory ageing test, the rate of formation
of oxidised molecules and their diffusion through the
binders was assumed to follow a different mechanism
compared to the outdoor ageing, which could explain
the lack of correlation between the predicted and
measured carbonyl index values.

The same rationale can be applied to the R-value. Day/
night cycles in the outdoor ageing allowed the binders
to partially recover thanks to the known self-healing
capability of bitumen [27,28], whereas the continuous
exposure to UV radiations for 30 consecutive days
with no interruption prevented the binders from reco-
vering during the accelerated laboratory ageing test.
Due to this recovery time, the relaxation properties
of the binders in the outdoor worsened and improved
in a cyclic manner with time, whereas the relaxation
properties of the binders exposed to continuous UV
radiations constantly reduced over time.
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. and rl 1 value of AISE binder.

The GR values predicted
via laboratory accelerated
ageing test appeared to be
correlated to the GR

values obtained via outdoor

well

ageing. The values obtained
for S45R (outdoor) were per-
fectly corre lated with the
laboratory accelerated test
(slope of 1.01); they were
underestimated for A1O0E
(slope of 0.56) and A15E
(slope of 0.29) and were
overestimated for C170 (slo-
pe of 2.79) and A35P (slope
of 2.11). These varying slope
values could be due to the
sensitivity of the binders to
day/night and temperatu-
re cycles in addition to UV
radiations, which slowed
down/fastened the suscep-
tibility of the binders to non-
load related cracking. A10E
and A15E both contain SBS
polymers and the accele-

rated ageing in the laboratory under-
estimated the cracking resistance of
A10E and A15E compared to outdoor
ageing, showing that cyclic temperatu-
res may have contributed more to the

cracking tance properties of these bin-

Table 2
R? values of the linear fitting between outdoor and laboratory accelerated
experiments.
C170 A10E A15E A35P S45R
GR 0.94 0.91 0.84 0.78 0.96
R 0.13 0.04 0.67 0.17 0.54
[0 0.95 0.75 1.00 1.00 1.00
Ic—o 0.89 0.45 0.62 0.68 0.69
Table 3
Slope of the linear fitting between outdoor and laboratory accelerated
experiments.
C170 A10E A15E A35P S45R tem pe rature
GR 2.79 0.56 0.29 211 1.01
R 1.15 1.34 117 0.10 2.77
[0 1.01 0.91 1.01 1.01 1.02
Ic=o 1.46 0.81 0.76 0.81 2.19
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ders than UV radiations. SBS polymers
are known to provide superior UV and

resistance to bitumen

thanks to the 3D network formed in bi-
tumen [29-31]. However, the outside

temperature varied from -0.2 to +39.5
°C during the outdoor ageing test (Fig.
4), whereas the temperature in the UV chamber was kept constant at 50 <C, which could have prevented the
non-load cracking resistance of the binders (due to fluctuating weather conditions) from decreasing as fast as
during the outdoor ageing for the same UV exposure.
On the contrary, C170 and A35P were much more tive to UV radiations than A10E and A15E. By running the
accelerated test at 50 °C, the effect of UV damage could have been enhanced by increasing the mobility of the
bitumen/polymer chains, thus resulting in a faster reduction of the cracking resistance of the binders compared



to outdoor ageing. For S45R binder, only the UV ra-
diation seemed to produce an impact on the cracking
resistance of the binder, hence a similar performance
was recorded through both ageing tests.

The 30 days of exposure in the weathering chamber
exposed the binders to 207 MJ/m2 of UV radiations,
which was naturally emitted by the sun during the first
5 months (spring and most of the summer) ac cording
to the weather station data for the outdoor condi-
tions. Hence, considering the value of the slope of
the predicted vs measured plot for the GR parameter,
the laboratory accelerated test reproduced the ageing
of C170 14 times faster than what happened in the
outdoor conditions, 11 times faster for A35P, 5 times
faster for S45R, 3 times faster for A1OE and 1.5 times
faster for A15E. It is clear that understanding the role
of polymers in bitumen ageing is crucial to successfully
predict the bility of a polymer modified binder in the
field since different polymers do not have the same
sensitivity to UV, temperature, radiation cycles and
temperature cycles. Using a relevant weather dataset
is also crucial since the solar exposure can vary even
within the same geographic area.

For instance, according to the Australian Radiation
Protection and clear Safety Agency (ARPANSA), the
total solar exposure in Melbourne reached 332 MJ/
m2in 2019 and 274 MJ/m2 in 2021, with an historical
mean of 348 MJ/m2. The weather station data used in
this study measured a total solar exposure of 394 MJ/
m2 at the exact location of the outdoor ageing test,
showing that an accurate correlation between accele-
rated and outdoor ageing tests relies on the use of a
relevant weather dataset that is specific to the geogra-
phic location where the test is being conducted.
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is sought to have fastened the ageing phenomena in
the bitumen due to UV, whereas elastomers (SBS and
rubber) like those present in A10E, A15E and S45R
slowed down ageing. The same trend was obtained
when the binders were continu ously exposed to UV
radiation in the laboratory for 30 consecutive days. A
statistical analysis revealed that not all the rheological
parameters commonly used to assess the performan-
ce of bitumen could be used to predict the outdoor
ageing of the binders.

The rheological value and carbonyl indexes obtained
after laboratory accelerated ageing did not follow the
same trend as those obtained via outdoor ageing, pro-
bably due to the impact of day/night cycles (i.e. pe-
riods of rest from UV diation) on the oxidation and
relaxation properties of the binders. The GR parame-
ter values predicted by accelerated ageing, however,
lowed a similar trend to that of the outdoor ageing.
Due to the varying sensitivity of the binders and poly-
mers to UV radiations, accelerated ageing was found
to successfully predict the GR values of C170 and
A35P more than 10 times faster than outdoor (natu-
ral) ageing, but only 5, 3, and 1.5 times faster for S45R,
A10E and A15E, respectively.

Therefore, predicting the service life of roads can be
achieved by using a laboratory accelerated ageing test
provided that a robust weather dataset is available
and that the sensitivity of the binder to UV radiations
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After more than two years, Algerian bitumen importers
are gearing up to restart shipments from Spain, following
a recent green light from the Algerian government to

resume trade relations.

The suspension of trade stemmed from a diplomatic
fallout in June 2022, when Algeria halted a friendship
and cooperation agreement with Spain. The dispute
arose after Spain publicly backed Morocco’s autonomy
proposal for Western Sahara, resulting in the immediate
termination of planned bitumen shipments between the
two nations.

On November 6, Algeria’s central bank issued a directive
permitting local companies to engage in transactions
with  Spanish counterparts under standard trade
guidelines. This has allowed both public and private
bitumen importers in Algeria to reopen discussions on
sourcing Spanish bitumen cargoes for distribution within

the domestic market.

Although no agreements have been finalized yet, private
Algerian importers operating at ports such as Ghazaouet,
Oran, and Arzew stand to benefit due to their proximity
to Spanish export hubs in Tarragona, Huelva, and Cadiz.
These locations offer logistical advantages over existing
suppliers in ltaly, Greece, and Turkey. For example,
shipping costs for a 5,000-tonne bitumen tanker from
Tarragona to Ghazaouet hover around $35 per tonne,
significantly lower than the $50 per tonne required for
transport from Augusta, Italy.

$
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Industry stakeholders, including Spanish and international

suppliers, remain cautious as they seek further assurance
from relevant authorities before proceeding with cargo
negotiations. Some anticipate that shipments between
Spain and Algeria might not fully resume until early 2025,
especially as winter conditions slow road construction and

other bitumen-intensive activities in Algeria.

State-owned energy company Sonatrach, which manages
imports for numerous Mediterranean terminals in Algeria,
is less likely to prioritize Spanish bitumen. Since 2020,
Sonatrach has relied heavily on shipments from its Augusta
refinery in Sicily, acquired from ExxonMobil in 2018.
Occasional cargoes from Greece’s Motor Qil Hellas refinery
at Corinth also supplement its supply.

Market dynamics further support the possibility of
renewed imports from Spain. Falling Mediterranean high-
sulphur fuel oil (HSFO) prices and weakening seasonal
bitumen price differentials have made Spanish cargoes
increasingly attractive. Premiums for Spanish bitumen over
Mediterranean HSFO have dropped significantly, from
$10 per tonne in mid-October to $2-3 per tonne in early
November. Meanwhile, Spanish bitumen export prices
have declined from $498-499 per tonne to $458 per

tonne during the same timeframe.

As economic and logistical conditions align, Algerian
importers appear well-positioned to reestablish trade ties
with Spanish suppliers, potentially revitalizing the flow of

bitumen between the two countries.
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Trump to Rex
Climate Po

The US oil and gas industry has called on President-elect Trump to repal may of Joe Biden'’s climate poli
that these measures threaten jobs, consumer choice, and energy security.
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cies, arguing

The American Petroleum Institute (API), the largest trade association for the US oil and gas industry, urged the

incoming Trump administration to roll back vehicle emissions standards designed to push the auto industry toward

producing more electric
requested the resumption
natural gas (LNG) export
with Congress to eliminate

associated with drilling

These requests were

document released to the

During his campaign, Trump
dozens of environmental
claimed hinder oil and gas
regulations under Biden
the US economy toward
the country’s energy sector

gas than at any point in

The API also seeks to
greenhouse gas emissions
than federal standards. It
increased oil and gas drilling
Mexico, and the repeal of

and gas development on

The group has called on
Clean Water Act and the
Policy Act to simplify the
drilling and implement

infrastructure and overseas

vehicles. The APl also
of permits for liquefied
facilities and cooperation

' methane emission fees

operations.

outlined in a policy
media.

pledged to reverse

laws and policies that he
drilling. Despite stricter
aimed at transitioning
clean energy sources,
produced more oil and
history.

overturn California’s
rules, which are stricter
supports LNG exports,
auctions in the Gulf of
regulations limiting oil
federal lands.

Trump to amend the
National Environmental
permitting process for
tax incentives for

investments.

The APl unveiled its policy priorities just hours after Darren Woods, CEO of ExxonMobil, stated at the COP29
UN Climate Summit that the US should remain in the Paris Agreement, contrary to Trump'’s promise to withdraw.

ExxonMobil had previously advocated for staying in the agreement before Trump withdrew the US from it in 201 7.
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onald Trump’s re-election as US president
has sparked a surge in petroleum and
gas stocks while renewable energy shares

experienced declines.

On the day following Trump’s election victory,
the energy sector saw significant gains,
with the SPDR Energy Select Sector Fund
(representing energy stocks in the S&P 500
index) rising by approximately 4%. This reflected
market optimism for fossil fuel investments
under Trump's administration, known for its
pro-petroleum and gas policies. In contrast,
renewable energy companies faced setbacks,
with shares of US solar giant First Solar plunging
more than 10%.

Market reactions and policy expectations

$
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These market reactions indicate that Trump's
second term is expected to prioritize traditional
energy sectors, support for
renewables while advancing petroleum and gas
development.

likely limiting

Trump’s vision for US petroleum and gas
In his victory speech, Trump emphasized plans
to further expand US petroleum and natural gas
production, which had already reached record
levels. He underscored that the US holds more
"liquid gold" than countries like Saudi Arabia and
Russia. His re-election places him in a position to
make significant energy policy changes aimed at
bolstering fossil fuel production.

Pressure on states and the private sector
Trump has criticized green technologies, such

What S|gnals did Trump S wctory
send to the energy industry?




as wind turbines and electric vehicles, pledging
to eliminate unused climate budgets. However,
private businesses are expected to continue
investing in clean energy technologies. Many
states are also likely to maintain their clean
energy initiatives regardless of federal policy
changes. Over the past decade, even during
Trump’s first term, the renewable energy sector
experienced significant growth due to private
investments, though federal spending might
now face cuts.

Proposed reductions in climate and
environmental programs

Key figuresin Trump’s circle advocate dismantling
federal climate initiatives, including repealing
tax incentives under Biden's Inflation Reduction
Act. Some have proposed eliminating the
Department of Energy’s Loan Programs Office
and sections of the Environmental Protection
Agency focused on climate-related activities.

Impact on clean energy credits and loans

The Trump administration may attempt to limit
clean energy tax credits and scale back support
for projects like green hydrogen production.
Additionally, Trump could target the Department
of Energy’s Green Technology Loan Program,
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which currently provides substantial funding for
new technologies. Some stakeholders support
redirecting this funding to fossil fuel investments.

Key energy sector implications

. Electric vehicles (EVs): Trump plans to
reduce federal support for EVs and may target
EPA greenhouse gas regulations that encourage
their adoption. Refinery advocates are lobbying
for changes to EV tax credit conditions.

. Petroleum and gas production: Trump
has pledged to expand drilling on federal lands
and reopen offshore petroleum and gas leasing.
This could help develop new oil fields and lower
energy costs.

. Liquefied natural gas (LNG) exports:
Trump has committed to resuming approvals for
new LNG export permits, benefiting natural gas
companies and midstream industries.

. Offshore wind energy: Trump, a critic
of offshore wind, may halt licensing processes,
impacting projects along the US East Coast.
Broader implications for US energy policy
According to Oil Price, Trump’s victory signals a
return to prioritizing fossil fuels while challenging
climate programs, potentially reshaping US
energy policy. While federal approaches may
shift, state-level and private-sector efforts to
invest in renewable energy are expected to
persist, reflecting the ongoing tension between
environmental goals and economic interests.
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WORLD COUNTRIES
MAP WITH FLAG

Russia in talks to merge its
largest petroleum companies

St. Petersburg

Moscow

Nizhny
Novgorod

Samara

RUSSIA

An American newspaper has claimed that Russian
government officials and business executives have
been negotiating the merger of the country’s largest
petroleum companies to create a single producer.

citing a report from The Wall Street Journal, under
a potential plan, the state-owned company Rosneft
would take control of Gazprom Neft and Lukoil.
These negotiations have reportedly been ongoing for
several months, but there is no guarantee of a final
agreement, and the plans could still undergo changes.

A spokesperson for Rosneft told The Wall Street
Journal that, to their knowledge, the report is
inaccurate and suggested that the article might be
aimed at fostering a competitive market to benefit
other market players.

Similarly, a Lukoil spokesperson stated that neither
the company nor its shareholders have participated in

any merger discussions. Gazprom Neft and Gazprom

$
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Novosibirsk

declined to comment on the matter.

The Kremlin's spokesperson also told The Wall Street
Journal that they had no knowledge of the reported
negotiations.

According to Bloomberg, if such a deal were to
materialize, Rosneft would become the world's second-
largest petroelum producer, after Saudi Aramco.




Turkey achieved record-breaking daily and
monthly petroleum and natural gas production
in October.

The Turkish Ministry of Energy and Natural Resources
announced that daily petroleum and natural gas
production in October reached 111,280 barrels and
7.9 million cubic meters, respectively—the highest
daily production levels in the country’s history.

Petroleum production from the Gabar region reached
1.6 million barrels, accounting for 46.6% of Turkey's
total petroleum output last month.

Natural gas production at the Sakarya field amounted
to 196.7 million cubic meters, contributing 84% of
Turkey's total natural gas production.

In discussing the latest figures, Turkey's Energy
Minister Alparslan Bayraktar stated that the
country is focusing on increasing petroleum and
gas production in 2024. "we will further increase
our production with new drilling and hopefully new
discoveries," Bayraktar said. He added that regarding
the exploration vessel Oruc Reis, we aim to discover
new reserves and conduct new explorations across
various continents, and our goal is Turkey's complete
energy self-sufficiency.

The exploration vessel Oruc Reis arrived in Somalia
last month to conduct seismic studies for petroleum
and natural gas. Earlier this year, Turkey and Somalia

signed a defense and economic cooperation
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agreement during the Somali Defense Minister’s
visit to Ankara. In recent years, Turkey has become a
close ally of Somalia, building schools, hospitals, and
infrastructure while also providing scholarships for
Somali citizens to study in Turkey.

According to the Hurriyet Daily, during a ceremony
welcoming the vessel to Mogadishu Port, Bayraktar
announced that the Turkish Petroleum Corporation
and Somalia’s National Petroleum Agency had signed
a new agreement for hydrocarbon exploration in
Somalia.
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Asidfl nation’s fotal| crude
that month. After Russia, Iraq : " -
i Arabia were the nextllargest
suppliers to India. |

India, the world'sthird-largest petroleum
importer and consumer, became the
largest buyer of discounted Russian
petroleum following Western sanctions
on Moscow in response to the Ukraine
conflict. Before the war, India imported
only a small volume of petroleum from

Russia.

Defending its decision to buy Russian
petroleum to manage prices in thegh®
nation of 1.42 billion people, Puri p =
on social media platform X late fiday: & - o p—

“What many around the world 't

seem to realise is thatglobal @ilspsi
would have hit th = felf

not bought oil from
to our citizens - Indig
wherever our compaHig
rates.” %
According to a Reuters
crude oil imports from 4
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Market observers warn at* .'
current voluntary supply €uts, petrc
plummet to $40 per bar '

Tom Kloza, Global Head ¢ nergy"-
(Qil Price Information Service), exp
about petroleum prices in 025, s
more fear about 2025’s petroleum f
has been since vears. You could get
$40 a barrel if OPEC unwound anc
kind of real agreement to rein in D
~ seen their market share really dwrndle rough t
years.

Currently, Brent crude is trading at $72 per barrel,
and US West Texas Intermediate (WTI) is around $68
per barrel.

Henning Gloystein, Director of Energy, Climate,
and Resources at Eurasia Group, told CNBC that
with petroleum demand growth next year unlikely
to exceed 1 million barrels per day, the complete
removal of OPEC+ supply restrictions by 2025 would
undoubtedly trigger a sharp price collapse, potentially
driving crude down to $40 per barrel.

Saul Kavonic, Senior Energy Analyst at MST Marquee,
echoed this sentiment: “If OPEC+ removes its supply
restrictions without regard to demand, it would
essentially spark a price war over market share, which
could drag petroleum prices to their lowest levels
since the COVID-19 pandemic.”

Despite these warnings, analysts believe OPEC+ is
more likely to adjust supply gradually rather than
completely lifting restrictions abruptly.

If the group proceeds with plans to remove supply

ierpeer Impa l by
D demand recovery in China. In its

> |ates omt‘hly report OPEC reduced its 2025 global

petroleum demand growth forecast from 1.6 million
barrels per day to 1.5 million barrels per day.
Gloystein  noted that another factor putting
downward pressure on prices is oversupply in the
market, especially as major non-OPEC+ producers
like the US, Canada, Guyana, and Brazil are planning
to ramp up production.

According to Martocchia Francesco, Energy Strategist
at Citibank, the consensus is that significant petroleum
inventories will accumulate next year. If production
increases persist, the market surplus could nearly
double, reaching 1.6 million barrels per day.

Even if OPEC+ maintains its supply restrictions,
analysts foresee a bearish price trend. Citibank
predicts Brent crude will average $60 per barrel next
year.

Analysts told CNBC that the possibility of Donald
Trump winning the US presidential election
strengthens this pessimistic scenario. Trump's
presidency could bring trade wars and energy policies
aimed at maximizing production, which would halve

petroleum prices.
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The World Bank has predicted that a significant
oversupply of petroleum in the coming years could
lead to prices falling below $60 per barrel.

We are approaching a historic gap between supply
and demand in petroleum markets, comparable only
to two instances since the mid-19th century when
the petroleum industry was born. A report released
this week by the World Bank highlights the risks
of a potential surplus in petroleum supply, which
could severely disrupt the global economy and trade
patterns.

The World Bank's latest Commodity Markets Outlook
projects that in the coming year, global petroleum
supply will exceed demand by an average of 1.2 million
barrels per day. The scale of this surplus is significant,
having been seen only twice before—in 1998 and
2020. As a result, the price of petroleum per barrel is
expected to remain under $60 for the next six years.

A blog post accompanying the report attributes this
oversupply to a combination of factors, including
China's stagnant economic growth, increased electric
vehicle sales (expected to surpass 23% of new car
sales this year and reach 40 million vehicles annually by
2030), greater use of gas-powered trucks, anticipated
production growth from non-OPEC+ countries, and
persistent overproduction by OPEC+ members,
currently producing seven million barrels per day in
EXCESS.

While this situation implies economic uncertainty and
disruption in the coming vear, it could also act as a
significant market-correcting force. Earlier this week,
Axios reported that this new reality might help keep
energy prices constrained for consumers, even amidst
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escalating geopolitical tensions, but could severely

undermine the economic factors underpinning

petroleum production.

This outlook might be welcomed by average citizens
in developed nations, but it is less optimistic for those
in poorer countries. Indermit Gill, the World Bank
Group's Chief Economist and Senior Vice President,
noted: “Falling commodity prices and better supply
conditions can provide a buffer against geopolitical
shocks. But they will do little to alleviate the pain
of high food prices in developing countries where
food-price inflation is double the norm in advanced
economies. High prices, conflict, extreme weather,
and other shocks have made more than 725 million
people food insecure in 2024

Petroleum and gas companies, meanwhile, face a
decade of uncertainty, volatility, and reduced revenues.
Fatih Birol, Executive Director of the International
Energy Agency, stated that the World Bank’s forecasts,
based on the latest data, suggest a major surplus this
decade. Petroleum companies may need to ensure
their strategies and business plans are prepared for
these coming changes.

According to a Reuters report, the outlook is bleak
even for major corporations that have made significant
efforts to diversify their assets and prepare for such a
downturn.




IEA Revises Oil Demand Growth
Forecast for 2024, Lowers Next

Year’s Estiate

The International Energy Agency (IEA) has adjusted
its predictions for global oil demand, increasing its
estimate for 2024 but lowering expectations for the
following year, attributing the change to a weakening
Chinese economy.

According to the Paris-based agency, “China’s
significant economic deceleration has been the
primary factor restraining demand. This year’s growth
is projected to be only one-tenth of the 1.4 million
barrels per day (mb/d) rise recorded in 2023

The IEA now anticipates global oil consumption to
increase by roughly 920,000 barrels per day (B/D) in
2024, a slight rise from its October projection, which
was “just under” 200,000 B/D.

For 2025, the agency predicts growth of “slightly
below” 1 million B/D, revising down its earlier estimate
of “approximately” 1 million B/D.

"China's marked slowdown
has been the main drag on
demand, with its growth this
year expected to average
just a tenth of the 1.4 mb/d
increase in 2023," the Paris-
based organization said.
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Types of Bitumen Packaging and a

Review on Iran FOB Bitumen vs. India
Ex. Mumbai Bitumen Prices in New

Steel Drum (Sep.-Nov. 2

Erjoy the Swest
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Ahmad Reza Yousefi, managing director of Infinity
Galaxy and a PhD candidate in international
entrepreneurship, has more than a decade of
experience in exporting bitumen and petrochemicals.
He leads a passionate team dedicated to boosting
his country’s economy through exports. His focus on
fostering trust with clients and providing outstanding
service is paramount. For the last four years, he has
ensured his clients remain informed about industry
changes, trends, and market insights to facilitate sound
business decisions.

Infinity Galaxy also boasts a specialized team focused
on Asian markets exclusively India, offering tailored
support to importers to help them make timely and
informed decisions.

Razieh Gilani, the export manager at Infinity Galaxy,
brings over eight years of experience in the bitumen
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market and shipping industries. Her expertise lies
in the export, trade, and shipping of bitumen and
petrochemicals, particularly in markets throughout
Africa, China, India, and East Asia. For over past 200
weeks, she has been providing valuable market analysis
to assist industry stakeholders in making informed
decisions based on the latest trends. Collaborating
with a skilled team of professionals with significant
commercial knowledge, she effectively tackles market
challenges by delivering in-depth insights and strategic
advice.

Review on the Different Types of Bitumen Packing
Given the high demand for Bitumen in India, the
superior quality of Iranian Bitumen, and its reasonable
and acceptable price in global markets, particularly
India, the Iranian Bitumen market has always been
attractive to Indian buyers.

Bitumen is a liquid product with high viscosity;
therefore, its packaging is very important considering
factors such as cost, environmental conditions,
storage, and transportation. Bitumen packaging is
mainly divided into four different types: bulk, jumbo
bags, flexitanks, and new steel drums. The best type of
packagingis chosen based on buyers' needs and factors
such as target market, transportation conditions, and
the volume and weight of the bitumen.

1. Bulk Bitumen:

Bulk bitumen refers to bitumen that is supplied in
large quantities without specific packaging like drums
or jumbo bags and is mainly used in large construction
and civil engineering projects. Purchasing bitumen in
bulk typically incurs lower costs compared to buying it
in drums because packaging and transportation costs
are reduced. Using bulk bitumen decreases the need
for additional packaging, which helps reduce waste
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New Steel Drums Specification

and  environmental $o= b Long New Steel Drum 180 Short New Steel  Short New Steel Drum-
. i Specification S

impact.  This  type ka Drum 150 kg big lid 156 kg

of .bltumen can be _ New Cold Rolled

easily transferred Material New Cold Rolled Steel Srasl New Cold Rolled Steel
to the consumption

site through pumps, Height (mm) 980 860 890
increasing work Diameter (mm) 500 500 500
efficiency.

The bulk bitumen is Body thickness (mm) 6 6 6

mamly eXported from Top/Base thickness (mm) 6 6 6

the Persian Gulf to

the different ports of Net weight (kg) = 2.5 182 150 156

India such as Karwar, | gross weight (kg) 2.5 192 158 164
Mumbai, Pipapavav,

and Mundra. The Empty drum weight(kg) *1 9.5 8.5 8.5
mlnlm.um reasonable Lid (a removable cover on the 1 . 17
quantity  of  bulk top of a drum)

bitumen should be
5,000 tons so that the finished costs are economical
enough.

2. New Steel Drums:

The other popular packaging option is new steel
drums, which are among the most common due to
their safety and consistent quality.

In India, the steel drum has emerged as a popular and
efficient packaging solution for bitumen, a vital material
in the construction and road-making industries. These
drums come in various sizes and types, including
both long and short configurations, catering to
diverse transportation and storage needs. The robust
design of steel drums ensures the safe containment
of bitumen, protecting it from environmental factors
while facilitating easy handling and transport. Their
durability and reusability make them an economical
choice for manufacturers and suppliers alike. As the
demand for quality infrastructure continues to rise in
India, the use of steel drums for bitumen packaging is
likely to grow, reflecting the industry's commitment to
efficiency and sustainability

The most common type is 180KG long and 156KG
short drum, which typically accommodates 110 new
steel drums per 20-foot container, with a total loading
capacity of about 20 tons and 16.5 tons for this
number of drums respectively.

The specifications of various types of new steel drums
are shown in the table below:

3. Jumbo Bags:

The 1IMT jumbo bag packaging, which encloses the
bitumen with a wooden pallet and metal cage, is not
a popular type of bitumen packaging in India. This
packaging is considered one of the effective and
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economical methods for transporting and storing
bitumen in some of the markets in Southeast Asia.
Unlike drums, using jumbo bags reduces bitumen
waste by about 3 to 4 percent.

In each 20-foot container, 20 1MT jumbo bags are
loaded in two tiers. The metal frame of the jumbo bags
on the lower tier is more robust than those on the
upper tier to withstand pressure without tearing or
leaking.

The specification of different sizes of jumbo bags can be seen in the below table:

Jumbo Bag Specification

Type of Jumbo < - : T
L Dimensions Height Description
Bag
Bag 300 kg 100#55%55 cm 55 cm -
Placed in a steel cage on a wooden pallet, with dimensions
11T MT 105%1
Bag 1M 100*105+105 cm 100 cm of 100x105+105 cm.
Placed on a wooden pallet and contains an interior metal
Bag 1.3 MT 140+#101#101cm 140 cm
frame.
4. Flexitank

A flexitank is a type of flexible container used for
transporting non-corrosive liquids, such as bitumen.
This type of packaging is not highly demanded among
Indian buyers.

Flexitanks are typically made from multi-layer plastic
materials that offer good resistance to the heat
of bitumen and can withstand high temperatures.
To unload this packaging at its destination, special
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facilities are required to ensure complete unloading
without any bitumen wastage.

As a result, choosing the appropriate type of
packaging for bitumen not only affects the quality of
transportation but also impacts costs and customer
satisfaction. Thus, accurately understanding market
needs and selecting suitable packaging is of particular
importance.
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A Review on Iran FOB Bitumen vs. India Ex. Mumbai
Bitumen Prices in New Steel Drum (Sep. - Nov. 2024)
In the past three months, the bitumen price trend in
India has been influenced by various factors including
fluctuating crude oil prices, changes in import duty,
and domestic demand from the construction sector.

India, being one of the largest consumers of bitumen,
has seen prices rise due to increased infrastructure
development projects and road construction initiatives.
Government investments aimed at enhancing
transportation networks have led to a surge in demand
for bitumen, which in turn has contributed to a steady
price increase. Additionally, the weakening of the Indian
Rupee against the US Dollar has further exacerbated
the situation, making imports more expensive and
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pushing domestic bitumen prices upward.

Despite the large volume of Iragi bitumen being
exported to India, Iran bitumen prices were quite
feasible for India as well. It is predicted that the
upward trend of Iran bitumen prices will continue till
the end of 2024. However, Iran is still a reliable source
of bitumen supply for the eastern ports of India with
feasible prices and premium quality of popular grades
like bitumen VG40 with a high viscosity.

Conversely, in Iran, bitumen prices have remained
relatively stable over the last three months despite
the volatile global oil market. As a major producer
and exporter of bitumen, Iran benefits from lower
production costs due to its abundant oil resources.
The Iranian government’s focus on boosting exports,
especially to neighboring countries, has also played
a role in maintaining competitive pricing. However,
challenges such as international sanctions and limited
access to global markets have affected Iran's overall
export capabilities.

The below table has a brief look at the trend of packed

bitumen price within the last 3 months:
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Iran and India Comparison of Packed Bitumen Price (Sep-Nov 2024)
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As a result, while India experiences upward pressure on prices driven by demand and currency fluctuations,
Iran's pricing remains more stable, reflecting its position as a key player in the bitumen market despite external

challenges.

For more information on various packaging types and pricing, you can visit the Infinity Galaxy website at

www.infinitygalaxy.org.
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»»» Daily production capacity of more than 2000 MT/Day with continuous system

»» Owner of the most diverse products of bitumen industry in the private sector of the country

»>» The standard premium unit in consecutive years and also

p>» the first holder of laboratory Accreditation Certificate 17025

»»» Introduced as the exporter of 2018

»>» The holder of European Standard CE, ISO 9001:2015, ISO/TS 29001:2020,-

»» 1SO 45001:2018, TUV International, Quality Commitment from UK's IGP Academy certificates

QAL

Lo
2 & 3 - &

@& WWW.HESARMEHRAN.COM

‘I.II" Ce D< EMAILINFO@HESARMRHRAN.COM

ASTM INTERNATIONAL

S I3

wom DEC-2024



Magazine g

The World of Petroleum and Bitumen

A

ALTAIERA

Gateway to High-Quality
Petroleum Products

AL TAIERA is specialized oil products sup- Base Oil o1
pliers in uae. Our range of products include Fuel Ol
lubricants, bas‘e oil, f.urnac? 0|I., fuel oil (Cst Ribber ProgessiOf
180, Cst 380), light diesel oil, diesel, grease, -
rubber process oil & other related products. Furnace Oil
Our products are approved by directorate Paraffin Wax
of design and successfully used in diverse Slack Wax
areas.
Grease
Lubricants

Granular Sulphur
Rock Phosphate
Sulpher

Rock Phosphate Urea
Soda Ash

n UNITED ARAB EMIRATES CLUSTER FILT, DUBAI

SRR www.altaieragroup.com

@ info@altaieragroup.com
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AN ORGANISATION WITH ALMOST 3 DEC
ADES OF BITUMEN SUPPLY EXPERIENCE
IN INDIA

GO

Bitumen Corporation India PVT. LTD. (BITCOL)
27/28 A, Nariman Bhavan, Nariman Point, Mumbai-400 021, Maharash-
tra, INDIA

T:+91 22 228 70691 | +91 22 228 70692
E: info@bitcol.in
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INCORPORATED IN
MALAYSIA IN APRIL 2003,
KEMAMAN BITUMEN COMPANY
SDN. BHD. (KBC), IS WHOLLY
OWNED BY THE TIPCO ASPHALT
GROUP OF COMPANIES.

KBC'S ONE-OF-A-KIND REFINERY IN
SOUTH-EAST ASIA IS DESIGNED TO
PROCESS HEAVY NAPHTHENIC CRUDE OILS.
LOCATED IN KEMAMAN IN PENINSULAR
MALAYSIA, THIS ASPHALT-FOCUSED REFINERY
IS LICENSED TO PROCESS 100,000 BBLS OF CRUDE

OIL PER DAY AND PRODUCES HIGH-QUALITY
NAPHTHENIC ASPHALT, ATMOSPHERIC GAS OIL (AGO),
VACUUM GAS OIL (VGO), AND NAPHTHA.

TO FURTHER ACCELERATE OUR GROWTH, KBC TRADING SDN

BHD WAS ESTABLISHED IN JULY 2015 TO MANAGE THE RETAIL
SALES OF PETROLEUM BITUMEN IN THE MALAYSIAN MARKET.

ﬂ (+60)9 860 1800

WWW.KBC.COM.MY

INFO@KBC.COM.MY

m Lot No. 5957 (Plot PT 7195), Telok Kalong Industrial Area,
Kemaman 24000, Terengganu Darul Iman,
WEIEVHE]
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INTERNATIONAL EXHIBITION OF
BITUMEN, ASPHALT, CEMENT
CONCRETE, INSULATIONS

RELATED EQUIPMENT & MACHINERY

TEHRAN INT'L PERMANENT FAIRGROUND 1-4 February 2025

] +98912 039 82 26 www.ampex.ir Tel: +9821 225 67 291
@ baiexir Info@ampex.ir Fax: +9821 225 67 142
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2024 2024

www.amea-bitumen.com www.amea-baseoil.com

MARK YOUR CALENDAR!

Qth AMEA Bitumen &
Base Oil Conference

Will be held on
November 25%" 2024 at JW Marriott Sahar,
Mumbai, India

Organized By

T BOOK NOW &
PETROSIL

N—— SAVE 23%

www.amed-conferences.com

Early Bird Fees!
Register by
Oct 16, 2024




\§) HORMOZAN OIL

BITUMEN VARIOUS PACKAGING INCLUDE
NEW STEEL DRUMS,
JUMBO BAGS,

FLEXITANKS,

wifacturer, Cutback, Vis

Instagramlharmezan.group
Linkedin/hormozan group
Tell{+98-21) 52 70T
Emaillinfo@hormozan.com
Fawi (+88-21) 88 30 53 88

Head Offlice/No.41, Soulh
Kheradmand Si., Tehran, lran.
Faclory/Hormozan S1., Morlh side
of Bandar Abbas Refinery,
Bandar Abbas, lran,

Exporl TerminaliShahid Rajaea
Port Complex, Bandar Abbas, lran

AND ALSO BULK

. Penetration and Performance

HIGH-POWERED AND PIONEER

IN BITUMEN INDUSTRY




