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PEC’s Make in Paklstan
Policy Proposes 15-year

imed at con-

trolling trade

deficit
through self-reliance
and creating local
industrial initiatives, the
Pakistan Engineering
Council (PEC) has pro-
posed a policy titled
‘Make in Pakistan’ that
the authors believe
would improve the
country’s GDP growth,
build the capacity of
engineering profession-
als, and encourage
investments.

The draft of the policy
which is in circulation among
engineering circles does not
bear any names of the
authors or the PEC commit-

tee that has undertaken this
effort. Also, no major groups
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Sigma Elektrik located in Istanbul, one of the
leading company, focuses on designing, manu-

of the engineering fraternity
knew about making such a
policy. To the surprise of
many, either no member of
the management committee
or scantly few had a hint.
The draft talks about the

tradmonal woes of the coun-

try’s economy entangled in a
vicious circle that takes off
from the increased dependen-
¢y on import-based consump-
tion leading to an extensive
burden on Foreign Exchange
reserves to dependence on
global lenders and the conse-

quences for the country and
its people.

The policy proposes to
revisit the existing situation
in the manufacturing sector
of Pakistan by Promoting a
culture of Localization as a
workable instrument in the

form of Import substitution.
For that matter, we need to
create a healthy “Industrial
Culture for Localization of
Equipment / Products.” To
support this cause; Policy
Framework for “MIP” is pro-
posed as a viable, sustainable
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facturing and marketing of low voltage switch-
gear components such as MCCB, MCB, RCCB,
Contactors, Current Transformers, Motor Pro-
tection switches, since 1993 in Turkey.
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L.ocalization Plan

solution for economic
reforms and a first step
towards indigenization.

To get rid of the adverse
impact on economic growth,
the policy has proposed a
under that maximizes local-
ization of Production of

Engineering Goods (EGs)
through indigenous
resources, and import substi-
tution to cater to the domes-
tic consumer & industry
demands. taking solid steps
through various measures to
ensure “Technology Transfer

and build Technology Acqui-
sition Houses are ensured.

This plan also includes
collaboration with advanced/
developed countries in a
phased yet systematic marn-
ner. The policy also focuses
on enhancing exports of
Medium to Hi-tech products
resulting in earning precious
foreign exchange and job
creation for youth, especially
for Technicians, [T Profes-
sionals, Computer Scientists,
Technologists, and Engi-
neers.

The document identifies
areas such as Automobiles
and Components, Mining,
Gemstones & Exploration,
Agri-tech and Food Process-
ing, Construction and
Machinery, Energy Sector
with a focus on Renewable
Energy, Oil and Gas, IT and
Software, Defense Manufac-
turing, Roads and Highways,
Sports [ndustry, Leather

Cables & Pipes (Pvt.) Ltd.

WE KNOW

Products, Medical and
Healthcare Equipment,
Biotechnology and Pharma-
ceutical, Electrical Equip-
ment and Machinery, Media,
Entertainment, Ports and
Shipping Equipment, Textiles
and Finished Derivative,
Electronic Components, Sys-
tems and PCB Manufactur-

Contd on page 2
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“Ahero s an ordinary
individual who finds

strength to persevere and
endure, in spite of
overwhelming obstacles.”

- Christopher Reeve
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PEC’s Make in Pakistan Policy
Proposes 15-year Localization Plan

Contd from page 1
ing, Chemicals, Railway
Industry, Domestic Appli-
ances, Telecommunication
Equipment, Artificial Intelli-
gence, Product and Process
Designing, Cutlery & Sani-
tary, Waste Management &
Recycling,

The policy says the PEC
will act as a statutory body
for structuring the MIP poli-
cy framework, implementa-
tion, and periodic review,

In addition, the PEC pro-
poses legal reforms and
incentives to promote the
manufacturing sector, such
as offering tax
breaks/rebates, simplifying
regulatory processes, and
easing foreign investment
restrictions through the Act
of Parliament for continu-
ity and sustainability of
MIP Policy for the entire
15 years,

PEC has been proposed
to lead all regulatory bodies
dealing with product certifi-
cation standards, quality
assurance, and implementa-
tion of good engineering
practices (PNAC, EDB,
DRAP, PSQCA CBTL, etc.)
needs to be established to
certify National R&D, per-
form conformity assessment,
and issue product, process
and services certification
including software under
PEC in collaboration with all
stakeholders.

The Industrial Develop-
ment Bank of Pakistan

(IDBL) which was estab-
lished in 2018 should be
made effectively functional
with the allocation of funds
for financing the engineering
industry to process develop-
ment and automation, estab-
lishment of local test facili-
ties, supervisory control,
technology transfer and tran-
sition. Funding may be pro-
vided after thorough scrutiny
on an ROI basis.

The promotion/posting
and financial benefits of the
Trade attachés of Pakistan
embassies should be linked
with the export perform-
ance to the country of their
posting.

The policy paper has
also talked about Improving
the Business Environment
for which it has suggested
bolstering the manufacturing
sector.

It says the government
needs to address some criti-
cal concerns such as 1)
Improving the ease of doing
business, 2) Simplifying reg-
vlatory and bureaucratic pro-
cedures. 3) Removing
unnecessary barriers to facil-
itate manufacturing and
trade through Investor facili-
tation cells, provision of
supporting platform for new
start-ups and Coopting of
regulatory measures for
encouraging indigenization
of products and technology.
This initiative will create a
conducive environment for
local investors to establish

ineerin

their businesses in the coun-
try and attract Foreign Direct
Investments (FDIs) in the
manufacturing sector.

On Industry-Academia
Collaboration, it talks about
involving all the stakehold-
ers by collaboration of
industry and academia and
providing a platform as a
pool of experts, retired pro-
fessors, and professionals for
bridging the industry—acade-
mia gap by: 1) Development
of technology diffusion &
transfer cells, 2) Involving
experts from industry and
academia, 3) Demand-driven
projects/ research papers by
students and faculty, 4)
Establishment of a pool of
experts to support the indus-
try on the format of JICA,
CBI, etc, 5) Capacity build-
ing of lead auditors and con-
sultants for all relevant inter-
national certifications, 6)
The engineering companies/
entities, including design,
manufacturing, consultancy,
and execution to be regulat-
ed by PEC, 7) regulating of
engineers, professionals,
and faculty members to
carry out research projects
relevant to the need of the
industry to the extent of
commercialization., 8) pro-
moting and providing finan-
cial benefits of the faculty
engaged with successful
completion of industrial
project be considered 04
times the 01 research paper.
— Karachi: ER Report
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MoU signed for Karachi-Peshawar

White Oil Pipeline Project

standing.
The pipeline project is a
testament to the commuit-
ment of the Petroleum Divi-
sion and the Special Invest-

he stakehold-
I ers on the
Consortium

Formation for
Machike-Thallian-
Tarujabba White Oil
Pipeline Project signed
an MoU at the SIFC
Secretariat.

The ceremony was wit-
nessed by Minister for
Power and Petroleum
Muhammad Ali, Secretary
(Petroleum Division)
Momin Agha, and Secretary
SIFC Jameel Qureshi. The
heads of consortium entities
i.e. MD Pakistan State Oil
(PSO) Syed Muhammad

pipeline backbone from
Karachi to Peshawar apart
from achieving the energy
efficient movement of petro-
leum products as well as

two segments: Machike-
Thallian and Thallian -
Tarujabba along Motorway
with connectivity options
with Attock refinery,

by FWO and jointly sup-
ported by PSO and ISGS.
The 477-km long
pipeline aims at ensuring a
smooth supply chain of
petroleum products from
Karachi to Peshawar with
an initial carrying capacity

of 7 MTPA extendable to 10
MTPA.

The pipeline shall con-
tribute significantly towards
the reduction of traffic con-
gestion, environmental pol-
lution, and transportation
costs, -~

Taha, DG Frontier Works
Organisation (FWO) Major
General Abdul Sami, MD
Inter-State Gas Systems
(Pvt) Ltd (ISGS) Nadeem
Bajwa signed the historical
memorandum of under-

ment Facilitation Council preventing adulteration and

(SIEC). providing increased safety.
The Machike-Thallian- It will connect Punjab

Taru Jabba White Oil from Machike, near Lahore,

Pipeline (MTT-WOP) aims to Tarujabba, near Peshawar.

to complement the oil The pipeline consists of

Chakpirana and Fagirabad.
It completes the infrastruc-
ture supply chain from
Karachi to Peshawar.

This may be called a
flagship project spearheaded

The Pakistan Engineering Council (PEC)
has purchased 11.4 acres of land in DHA
city, Karachi for building a complex that
will comprise IT Tower, Engineering Acade-
my, Engineers Club, and PEC offices,
according to the PEC Facebook page.
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Why Are Most Engineers Opposed to

Technologists’ Registration With PEC?

reakthroughs and

innovations in sci-

ence, engineering, and
technology are frequently cele-
brated and publicized under the
caption “Science and Technolo-

”” while the crucial input of

“Engineering” is always over-
looked.

The work of engineers involves
transforming laws of nature and princi-
ples as interpreted by scientists, into
tangible and practical solutions. The
design and manufacture of most prod-
ucts whether they be high-rise build-
ings, dams, bridges, powerhouses, ships,
aircrafts, rockets, complex machines,
giant computers, etc., require engineer-
ing which is a distinct and indispensable
discipline. The prevailing disparity in
recognition naturally leads to a sense of
neglect among the engineers,

The role of technologists is also
vital as would be clear from the fol-
lowing brief outline of the main func-
tions of the three independent but
essential disciplines to attain contin-
ued modernization and the creation of
novel products:

SCIENTISTS

1. Interpretation and Formulation of
Laws of Nature

2. Conducting Research

3. Developing Theories and
Hypotheses

4. Developing Equations and Scien-
tific Formulas

5. Updating Scientific Knowledge

ENGINEERS

1. Applying Scientific Principles to

Develop Products for the Benefit of
Humanity

2 Designing and Developing Details
of Products including Specifications,
Drawings, and Technical Reports for
Construction and Manufacturing

3. Overseeing the Construction/
Manufacture and Testing of Products for
Performance

4, Trouble-Shooting in Existing
Systems

TECHNOLOGISTS

1. Mastering Methods and Proce-
dures in Manufacturing to Improve Effi-
ciency and Productivity

2. Generating New Improved Tech-
nologies to Ensure Optimal Perform-
ance of Products

3. Scrutinizing Materials used in a
Product and Suggesting any Changes in
their Proportions and the need for any
Additives for Improved Workability

4. Bridging any Gaps between Sci-
entific and engineering Concepts and
their Practical Implementation.

Engineers are rightfully concerned
that frequently they are being
squeezed between the scientists on the
upstream side and technologists from
the downstream such that the estab-
lished disciplinary lines are gradually
fading. Even though the scientific or
technological communities cannot per-
form the work of engineers because
they are not educated/ trained to do so,
there is a natural feeling of uneasiness
which is the main cause of so-called
conflict with the technologists. The
scientific council, the engineering
council, and the technologists council
must remain separate bodies to regu-
late their respective professions.

Leaving technologists registration
with the NTC (National Technologists
Coungil) rather than the PEC would
thus be the right thing to do. Any
attempt by the technologists to encroach
upon the jurisdiction of engineering
would not only be dangerous for the
society but also be looked upon with
suspicion and distrust by the engineers
giving rise to further deepening of the
discord between the two.

Educational institutions can play a
pivotal role of emphasizing the impor-
tance of each of the three disciplines
which are all vital for humanity. The
three professions ought to recognize
each others unique capabilities to be
able to work together seamlessly. —

The writer is former Managing
Director, Member Water (WAPDA) &
Federal Secretary, Water Resources
Div. GoP. Currently a Technical Advi-
sor with Associated Consulting Engi-
neers ACE Limited (ACE).
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Academia Reengineering:
Renovating, Innovating
and Elevating the Higher
Education Institutions

t Samreen

Hussain’s

new book—
Academia Reengineer-
ing: Renovating, Inno-
vating and Elevating
the Higher Education
Institutions—focusing
Pakistani higher educa-
tion system is finally
on Amazon. The book is
co-authored by Dilawar
Khan and Engr. Muhammad

Zakir Shaikh, The book
which is in electronic form

case studies, and practical
recommendations, Academia
Reengineering serves as a
guide for policymakers, edu-
cators, and stakeholders com-
mitted to enhancing the edu-

would be available in hard i X
coversiafierEids sgid Dr cational experience and out-
Hossain, ’ comes in Pakistan's higher
Amazon says: This a educatllon ssar.
groundbreaking book that This book stands out as

an indispensable resource for
those seeking a holistic
understanding of the com-
plexities within the Pakistani
higher education system and

delves into the transformative
journey of revamping the
higher education landscape in
Pakistan. Authored by

ACADEMIA
REENGINEERING

Renowvating, Innovating, and Elevating
Tha Higher Education Institutions

Prof. Br. Samneen Heszaln (1.1
DRawar Khan
Emgr. Muhammad Zabdr Shalid

experts in the field, this com-
prehensive work addiesses
the challenges and opportuni-
ties faced by academic insti-
tutions in the country, offer-
ing strategic insights and
nnovative solutions to propel
them into a new era of excel-
lence. The book not only crit-
ically examines the current
state of higher education in
Pakistan but also provides a
roadmap for reengineering,
fostering innovation, and ele-
vating the quality of educa-
tion to meet global standards.
Through a blend of research,

envisioning a future where
academic institutions play a
pivotal role in shaping the
nation's intellectual and
socio-economic landscape.
Academia Reengineering is
a call to action for all those
passionate about transform-
ing education, offering a
compelling narrative that
inspires change and
encourages a collective
effort to renovate, inno-
vate, and elevate higher
education institutions in
Pakistan to new heights of
excellence. -- ERMD
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or the energy sector, Pakistan
F passed a federal law establishing
the Pakistan Council of Renewable
Energy Technologies in 2010 and another law
promoting energy efficiency and conservation
in 2016.

In terms of an institutional framework, the
government established the Alternative and
Renewable Energy Board in 2010, empowered
to develop national strategies, policies, and
plans for the utilization of alternative and
renewable energy resources to achieve the tar-
gets set by the federal government.

In 2013, the Government of Pakistan
issued the National Power Policy that pro-
vides an overall direction for energy policy in

the country. It identified challenges including
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a huge supply-demand gap. increasing prices
due to dependence on thermal fuel sources,
and energy inefficiency; it set a target of
reducing the supply-demand gap to zero and
reducing transmission and distribution losses
from approximately 23-25 % to 16% by
2017. This aim has clearly not been achieved
to date, as Pakistan has not reached 100%
access to energy across the country.

In 2019, a new policy on alternative and
renewable energy was adopted, For the first
time, the government set a quantifiable target
of 20% contribution from green energy
sources including solar, wind, and bagasse (a
type of biofuel) by 2025 and 30% by 2030. In
December 2020, then—Prime Minister Imran
Khan announced at the Climate Ambition
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Summit that Pakistan would not build new
coal plants. However, the challenge was to
formalize this intention, and, in fact, several
coal plants that were already permitted or
under construction have continued to be
developed.

The Government of Pakistan also
approved a national-level policy on electric
vehicles in 2019 with ambitious targets of
30% and 90% share in the sale of passenger
vehicles and heavy-duty trucks by 2030 and
2040, respectively.

Recent developments

In February 2021, the Government of
Pakistan released the National Electricity Plan
that identified three main goals for the power
sector — access to affordable energy, energy

security, and sustainability. While it did not
quantify any goals, the policy stressed diversi-
fication of the fuel mix in the country and
optimizing energy resource utilization.

In the same year, Pakistan updated and
submitted an enhanced NDC that committed
to an overall 50% reduction of GHG emis-
sions compared to BAU by 2030. Within this
target. 15% of emissions reductions are
unconditional, and the remaining 35% are
conditional on international support and
finance. This target thus represents an
enhancement in ambition, in part because it
includes an unconditional target for the first
time. The NDC also emphasized mitigation

Contd on page 6
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targets including increasing
the share of renewable energy
in total electricity generation
to 60% by 2030, placing a
moratorium on new coal
power plants, and generating
no power from imported
coal. There was also a tar-
get of increasing the share
of electric vehicles (EVs) in
all new vehicles sold to
30%. Pakistan stressed the
need for international sup-
port to achieve its ambitious
energy transition plan,
which was estimated to cost
USD 101 billion by 2030,
and an additional USD 65
billion by 2040.

During COP26 in Glas-
gow, Scotland, in November
2021, Pakistan joined the
Global Methane Pledge,
agreeing to take voluntary
actions to confribute to a col-
lective effort to reduce global
methane emissions at least
30% from 2020 levels by
2030.

Subsequently in 2022,
the National Climate Change
Policy was updated, high-
lighting a framework for the
conservation of energy and
reduction of GHG emissions
from various heavy-emitting
sectots including energy
and the industrial sector
(cement, steel, textile, and
petrochemicals),
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In 2022, the energy crisis
worsened due to the country's
heavy dependence on import-
ed fossil fuels. In 2023, this
led to country-wide power
blackouts. As global fuel
prices skyrocketed owing to
the Russian invasion of
Ukraine, Pakistan fell further
into debt to meet its energy
needs. Currently, 40% of its
total energy supply is met
with fossil fuel imports,

With the aim of reducing
dependence on imported fos-
sil fuels, the Government of
Pakistan adopted framework
guidelines on fast-track solar
photovoltaic (PV) initiatives
in March 2022, The program
has been designed to replace
fossil fuel-based power
capageity with approximately
10 GW of solar power. How-
ever, no bids have yet been
received. This could be the
result of political uncertainty
and a high-risk environment
in the country's power sector.
According to the latest Eco-
nomic Survey for 2022-2023,
the share of alternative and
renewable energy in the
country's installed capacity
rose from zero in FY2014 to
6.8% in the current fiscal
year, A draft policy is current-
ly pending approval with the
National Electric Power Reg-
ulatory Authority (NEPRA),
which has projected the coun-

|
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path to eners

try's peak demand at 41,338
MW and an installed capacity
0f 69,372 MW by 2031 as the
base case. Through this poli-
¢y, Pakistan aims to generate
60% of its generation capaci-
ty from indigenous clean
energy technologies.

As the chair of the G77 in
2022, Pakistan leveraged its
unique position to advocate
for the establishment of a
dedicated "loss and damage"
fund at COP27 in Sharm el-
Sheikh, Egypt. The country
led the inclusion of loss and
damage finance on the
COP27 agenda for the first
time and emphasized the
urgent need for financial sup-
port to address the devastat-
ing impacts of climate catas-
trophes, such as floods and
heat waves. This was instru-
mental in making the loss and
damage fund one of the key
successes of COP27, building
the basis for govermnments to
set up new funding arrange-
ments and financially back
developing countries.

In early 2023, taking a
complete U-turn from the ear-
lier commitment of a morato-
rium on new coal, the nation
declared its plans to quadru-
ple domestic coal-fired
powetr, in a bid to reduce its
dependence on imported gas
to meet its energy needs. Pak-
istan's coal expansion has
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been primarily driven by
bilateral support from China
in the form of the ambitious
multi-billion-dollar China-
Pakistan Economic Corridor
(CPEC) begun in 2013; 90%
of the current coal capacity
has been backed by China.
Marking the 10-year anniver-
sary of CPEC in July 2023,
China and Pakistan signed
several agreements to expand
and expedite cooperation on
the various projects that ate
currently under development
with this partnership.
Through the CPEC, China
has invested around USD 25
billion and is projected to
invest around USD 62 billion
into the Pakistani economy
by 2030. However, it is not
clear how Pakistan intends to
fund its coal expansion plans,
as there might not be any
support under the CPEC due
to China's "no new coal over-
seas" pledge in 2021.

In August 2023, Pakistan
submitted its National Adap-
tation Plan (NAP) to the
United Nations Framework
Convention on Climate
Change (UNFCCC), in light
of ongoing domestic political
and economic turmoil. NAPs
form an important part of the
Paris Agreement regime,
especially for climate-vulner-
able countries such as Pak-
istan, Pakistan's NAP reflects
the country's priority to
address climate change-relat-
ed challenges, especially in
the aftermath of the 2022
floods and frequent heat
waves in the country. It also
comes amid reports that cli-
mate-related risks and envi-
ronmental degradation could
reduce Pakistan's GDP by at
least 18% to 20% by 2050.
The plan aims to center
development around adapta-
tion and mentions the urgent
need to attract climate financ-
ing, engage the private sector,
and ensure sustainable fund-
ing in the long term. Howev-
ef, it does not provide infor-
mation on the details of these
strategies or the necessary
implementation steps.

Reading between the lines

‘While Pakistan's updated
NDC is more ambitious than
the previous 2016 submission
— in part due to the addition

of an unconditional target —
the country could face con-
siderable challenges in
achieving these new targets.
Meeting them would also
require Pakistan to substan-
tially reevaluate its institu-
tional framework and deal
with the economic crisis, only
then could it focus on any
effective climate action. To
put things into perspective, in
2022, Pakistan's external debt
amounted to 34.7% of the
country's GDP. Such crip-
pling levels of sovereign debt
act as a huge obstacle for the
country to meet its NDC tar-
gets. Rising sovereign debts
have a direct impact on cli-
mate-vulnerable countries'
economic capabilities, in the
form of challenges to access-
ing finance due to low credit
ratings and increased risk per-
ception by investors.

Amid the sovereign debt
erisis, in July 2023, the Inter-
national Monetary Fund
(IMF) approved a much
sought-after USD 3 billion
bailout package for Pakistan.
The agreement went through
after Pakistan agreed to aus-
tere conditions including
budget revisions by increas-
ing both taxes and the interest
rate. While the deal has grant-
ed some immediate respite
for the country, more concert-
ed efforts may be needed to
solve the structural problems
that led to such defaults. The
energy sector has been a cor-
nerstone in the discussions
with IMF, with the sector
accumulating nearly USD
12.58 billion in debt. The
IMF has sought steadfast pol-
icy implementation to over-
come the various challenges
faced by the sector.

Pakistan's efforts to scale
up the share of renewable
energy have seen consider-
able challenges including pol-
icy paralysis, high cost of
capital, and lack of domestic
financing. Tn FY2022 (July to
April), renewable energy
(excluding hydropower)
accounted for only 3% of the
total generation mix. Pak-
istan's decision to develop
more domestic coal as an
immediate response to reduce
high dependency on imported
oil and gas could further pose

more cost-effg&ctive
'y security

challenges in this regard.
Pakistan's dependence on
China as a core funder for
some of the coal projects
under the Belt and Road Ini-
tiative and the CPEC has
become more cumbersome as
coal becomes increasingly
financially unviable in light
of the reducing costs of
renewable energy in the
country. This would mean
Pakistan further defaulting on
its commitments to China,
unless China agrees to
restructure these debts.
Against such a backdrop,
Pakistan must choose to
switch to cleaner and more
financially viable power
sources. Some measures have
been introduced such as the
State Bank of Pakistan's con-
cessionary financing scheme
for renewables with a 6%
interest rate. However, the
impact has been limited due to
administrative barriers and
limited coverage of the policy.
To achieve any progress
on coal phasedown, Pakistan
would have to take concerted
and synchronous efforts to
tackle inefficient subsidies,
policy inconsistencies, vested
interests of coal players, and
issues relating to circular debt
within the power sector.
Notably, regional initiatives
such as the Energy Transition
Mechanism (ETM) led by the
Asian Development Bank
(ADB) have been active in
Pakistan and could partner in
developing strategies to
reduce dependernicy on coal
and import of other fossil
fuels. The devastating 2022
floods that resulted in a loss
of more than USD 30 billion
prompted the country to work
toward better clean energy
policies and finance frame-
works, as can be seen with
the fast-track PV initiative
and the updated NCCP. Such
measures would further solid-
ify progress toward a just
transition in the country.
‘What to watch for next
Pakistan faces the twin
challenge of debt manage-
ment and economic recovery
from the devastating impacts
of floods and heat waves.
Deep policy reforms are
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Hubco sign MoU to offtake
Thar Coal-fired electricity

ommitted to

enabling

access to
affordable power and
bolstering the energy
security for its cus-
tomers, the CEO of K-
Electric (KE) Mr. Moo-
nis Abdullah Alvi, and
the CEO The Hub
Power Company Limit-
ed (HUBCO) Mr. Kam-
ran Kamal, signed a
Memorandum of
Understanding (MoU)
to explote the opportu-
nity for off-take of elec-
tricity following the
conversion of
HUBCO’s Hub Plant to
local Thar coal.

This is in line with KE’s
long-term strategy to induct
power generation from
indigenous sources into its
energy mix. In this regard,
the company is exploring the
viability of Thar coal-based
power generation projects.
HUBCO'’s Hub Power station
is a 1292 MW (4 X 323
MW), residual fuel oil-based
plant, which has maintained
high standards of operations
since 1997. Both companies
have shown their commit-
ment to working collabora-
tively towards conducting the
requisite efforts needed for
the timely conversion and
integration of the project
with KE’s network.

Sharing his thoughts on
the occasion, CEOQ KE stated,
“Today’s signing is another
reflection of our intent to
tackle the energy trilemma
head-on, enabling access to
affordable and reliable power
to our growing customer
base. I feel great honor to
mention that KE has proven
itself to be a preferred off-

Following more cost-effective
path to energy security

Contd from page 6
required to bring Pakistan out
of the vicious circle of ener-
gy poverty and currency
depreciation, starting with a
renewed focus on developing
domestic renewable energy
sources. By doing so, Pak-
istan can attract more interna-
tional financial support, fol-
low a more cost-effective
path to energy security,
address the high cost and low
investor interest in develop-
ing new coal plants, and at
the same tiime be in align-
ment with its NDC commit-
ments, The country will also
need substantial international
support so that it can invest
in people-centric climate
adaptation and resilience.

Pakistan has been work-
ing toward attracting more
sustainable investments. For
instance, in April 2023, in
partnership with the United
Nations (UN) Development
Programme, the country pre-
sented a USD 2.84 billion
investment portfolio at the
UN Sustainable Developinent

taker for independent power
producers in Pakistan.

This is only due to our
superior creditworthiness and
our history of fulfilling the
commitments made with our
stakeholders. We are looking
at a future where we substi-
tute our reliance on imported
fossil fuels with indigenous
sources, creating a more
resilient power value chain.
This is also the driving force
behind the Power Acquisition
Program that we have sub-
mitted with our Regulator,
which is balancing baseload
requirements with renewable
energy.”

CEO of HUBCO Mr.
Kamran Kamal stated “The
proposed conversion of Hub
power plant to Thar coal will
play a crucial role in decreas-
ing reliance on imported
fuels. While offering a sus-
tainable energy solution for
the people of Karachi, this
project will also serve the
continved use of the coun-
try’s legacy power generation
assets. This initiative is in
line with our commitment to
securing indigenous, reliable,
and affordable energy supply
and contributing towards
achieving energy security for
the country. The envisaged
project will be executed after
conducting required feasibili-
ty studies and obtaining all
necessary corporate and reg-
ulatory approvals.”

On the occasion, KE's
Chief Financial Officer Mr.
Aamir Ghaziani, Chief Strat-
egy Officer Mr. Shahab
Qader, and Head of Business
Development Mr. Mudassir
Zuberi were present, accom-
panied by Chief Financial
Officer Mr. Muhammad
Saqib and Vice President
Operations Mr. Amjad Raja
from HUBCO. Other senior
members from both organiza-
tions were also present, — PR
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Goals Investment Fair. The
portfolio includes initiatives
in renewable energy, water
conservation, and climate-
resilient agriculture, aiming
to attract international
investors and donors; it is
expected to help Pakistan
mitigate climate change
effects, enhance resilience,
and foster green develop-
ment. The recent IMF bailout
may drive some private
investment interest in the
economy, but that is yet to
materialize.

At the same time, there is
great potential for Pakistan to
develop market-based climate
policy tools, including a
domestic carbon market. The
Pakistani Ministry of Climate
Change (MoCC) has been
developing a Measurement,
Reporting, and Verification
(MRV) system, a national
carbon registry, and a domes-
tic Emissions Trading System
(ETS) framework. The estab-
lishment of the Pakistan Cli-
mate Change Fund and the

Contd from page 8
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Renewable Energy Integration: Engineering

Solutions for a Sustainable Future

ne crucial

technical dif-

ficulty that is
essential to a sustain-
able energy future is the
integration of renewable
energy methods into
current power systems.
The increasing need for sus-
tainable energy has put engi-
neers to work creating solu-
tions that integrate renewable
energy sources such as geot-
hermal, hydro, wind, and
solar power into the current
energy infrastructure. Con-
sideration must be given to
the technical, financial, and
regulatory aspects of this
shift in a comprehensive
manner. Optimizing the grid's
integration of sporadic
renewable energy sources,
such as wind and solar elec-
tricity, is a problem for engi-
neers. Because of their vari-
ability, creative energy stor-
age methods are required to
maintain a balance between
supply and demand. Leading-
edge engineering solutions to
deal with the fluctuating
nature of renewable energy
production include battery
technology, sophisticated sys-
tems for storing energy, and

smart grid technologies.
When integrating renew-
able energy. the stability and
dependability of the electrical
system are vital factors. The
variability brought about by
renewable sources requires
engineers to design and exe-
cute grid management struc-
tures and systems that can
handle it. This entails creat-
ing sophisticated control
algorithms, models for ener-
gy forecasting, and grid stor-
age options to keep the elec-
trical infrastructure steady
and robust. A significant
engineering solution for suc-
cessful integration of renew-
able energy is the develop-
ment of decentralized and
interconnected energy net-
works. In order to improve
the grid's flexibility and
dependability, engineers can
build a network of dispersed
energy resources. By lower-
ing transmission losses and
increasing the power system's
overall resilience, this strate-
gy makes it possible to use
renewable energy more effec-
tively. Upgrades to the cur-
rent transmission as well as
distribution infrastructure are
also required for the incorpo-
ration of renewable energy
sources. In order to distribute

electricity from remote
renewable energy installa-
tions to urban centers, engi-
neers must develop and exe-
cute reliable, efficient grid
systems. This calls for the
construction of smart grids,
high-capacity transmission
lines, and sophisticated moni-
toring and control systems.
In the engineering process,
one of the most important
factors to take into account is
the economic feasibility of
integrating renewable energy.
The goal for engineers is to
reduce the cost of renewable
energy technologies so that
they can compete more
favorably with conventional
fossil fuel sources. To attain
economies of scale and raise
overall cost-effectiveness,
this entails improvements in
the design, production, and
implementation of renewable
energy systems. The intermit-
tent nature of renewable
energy sources is addressed
in large part by energy stor-
age technology. In order to
store surplus energy during
times of high generation and
discharge it during times of
high demand, engineers are
diligently working on novel
storage methods, such as
improved batteries, pumped
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hydro preservation, and ther-
mal energy storage. The
inherent unpredictability of
renewable energy sources is
mitigated and grid stability is
enhanced by these storage
solutions. One important
technical approach to maxi-
mize the integration of
renewable energy is the use
of smart grid technologies.
With the use of smart grids,
the electricity system can be
monitored, controlled, and
communicated with in real
time, facilitating dynamic
changes to balance supply
and demand. By facilitating
more effective administra-
tion of dispersed energy
resources, this intelligent
grid architecture improves
the efficiency and depend-
ability of renewable energy
integration.

Multiple renewable ener-
gy sources combined into a
single hybrid system offers a
comprehensive engineering
solution. Engineers can
design more dependable and
consistent power generating
profiles by combining com-
plimentary sources, including
wind and solar. By using this
method, the total efficiency
of renewable energy systems
is increased and energy out-
put is maximized. In isolated

or off-grid locations in par-
ticular, micro grid systems
provide robust and targeted
energy solutions. Micro grids
are scalable and decentral-
ized methods of integrating
renewable energy that are
designed by engineers to
work either independently or
in tandem with the main
power grid. These smaller-
scale systems support larger
environmental initiatives and
improve energy security.
Efficient management and
observation mechanisms are
essential for maximizing the
efficiency of renewable ener-
gy resources. Engineers cre-
ate complex automation tech-
nologies and algorithms to
effectively monitor and regu-
late the functioning of renew-
able energy plants. Real-time
changes, predictive mainte-
nance, and the best possible
use of renewable resources
are made possible by these
technologies. Global attempts
to switch to renewable ener-
gy depend heavily on inter-
national cooperation and
standards. To enable smooth
mtegration across various
energy systems, engineers
work to create common tech-
nological criteria, interoper-
ability protocols, and cooper-
ative research projects. These

initiatives guarantee a unified
strategy for the integration of
renewable energy on a
worldwide basis. Engineer-
ing issues, economic factors,
and legal frameworks must
all be taken into account in a
holistic and multidiscipli-
nary strategy to integrate
renewable energy. The seam-
less integration of renewable
energy sources into the cur-
rent energy infrastructure is
made possible by the cre-
ative solutions developed
by engineers, which range
from technologies for stor-
ing energy to smart grid
systems. Future develop-
ments in engineering will
continue to influence the
field of renewable energy
integration as the world
moves toward a more sus-
tainable energy future.ll

Following more cost-etfective
path to energy security
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National Committee on
Establishment of Carbon
Markets further bolsters the
country's commitment to car-
bon pricing and emissions
trading, particularly in the
power and industrial sectors.
Such ongoing initiatives with
international support have the
potential to not only enable
Pakistan to develop a domes-
tic ETS but also to link it
with international carbon
markets for domestic tools in
line with Article 6 of the
Paris Agreement. Further
actions are expected around
capacity building for national
stakeholders and develop-

&
ment of Article 6 activities in
the next few months.
Pakistan has been facing
some challenges in opera-
tionalizing the CPEC, with
China showing reluctance to
include projects on water
and climate resilience within
the initiative's purview.
Despite these challenges.
Pakistan has succeeded in
forging bilateral ties with
other partners in 2023, to
supportt its efforts on climate
action and resilience build-
ing. In March 2023, the
United States and Pakistan
formed the "Green Alliance"
framework to jointly work
on boosting bilateral cooper-

ation on sustainable develop-
ment, clean energy, and cli-
mate action. This includes
assistance in installing 10
GW of solar power and
increasing the share of
renewable energy to 60% by
2030. Along similar lines,
Pakistan's Climate Change
Minister Sherry Rehman met
with the German Develop-
ment Minister Svenja
Schulze at the Petersburg
Climate Dialogue and agreed
to cooperate on climate
issues including increasing
its renewable energy contri-
bution to the national grid. —
Courtesy Asia Society Policy
Institute/ ERMD
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MY FATHER Using Tape Casting
S Method for Artificial

T must do well in every competition

- This was his sacred mission B Oone Ap p li C ati on

Though he had many children
- Comfort of each one, was always his main concern.

When we suffered from an ailment
- He would lose his sleep even

epartment of  Technological Research
Metallurgy Council of Turkiye
and Materi-  (Tubitak). The webinar

als Engj‘neerjng’ DUET  focused on the production of
He would not eat even hosted a webinar featut- ceramics using the tape cast-
- Until we returned from our tuition or official obligation '

Feeling our pain within,
- he would hide his tears often

ing method for artificial bone
application, offering insights

~4DAWOOD I @
UNIVERSTY

Online Zoom Session with

Dr. Yasemin Tabak

on
Si3N4 Based
Ceramic Biomaterials

ing Dr. Yasmeen Tabak,
When it was our turn a renowned expertt in

- His favours we could never return

He asked for nothing except one
- When he talked, we must listen

It was also God’s commandment
- to parents, We must lower our wings with submission

and not "a single word" of provocation
- ever be spoken

Alas! we paid little attention
- and treated him like an ordinary citizen

Forget and forgive was his sermon
- He would repel evil with a good action

6 Feb, 2024 11: OO am

Your son will do to you, what by you is done
- He would often caution

He was an extraordinary person,
- now we make this confession

After he left us grieving in bereavement,
- came to us this realization.

My Lord! Be merciful to him as he was to his children when young
- This is for him, now, our supplication

At the start of the presen-
tation, she briefed about The

into cutting-edge develop-
gt ments in the field of orthope-
from the Scientific and  dic biomaterials.

May we, our parents and believers be pardoned biomaterials research
- on the day when the deeds will be reckoned (Amen)
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Challenges for Businesses in Pakistan Production of Ceramic
Using Tape Casting
Method for Artificial
Bone Application

usinesses
operating in
Pakistan con-
front a myriad of obsta-
cles including inade-
quate infrastructure,
energy deficits, political
volatility, cotruption,
restricted financial
access, skill shortages,
market fragmentation,
intricate tax systems,
security risks, and envi-
ronmental concerns.
Resolving these chal-
lenges necessitates coopera-
tive endeavors from both the
public and private sectors,
involving policy enhance-
ments, infrastructure invest-
ments, governance fortifica-

Paklstan s Agnculture

tion, and the creation of a
more favorable business
environment, There are also
some notable challenges and
problem areas that need to
be considered.

INFRASTRUCTURE

Pakistan's infrastructure
deficit is significant, with the
World Bank estimating that
the country needs to invest
around $31 billion annvally in
infrastructure to bridge the
gap. Inadequate infrastructure
can result in productivity loss-
es of up to 3.5% of GDP
annually.

Energy Shortages: Pak-
istan faces a substantial ener-
gy shortfall, with peak elec-

By Mr Adnan Riaz (FIBERCAST)

tricity demand exceeding sup-
ply by around 5.000 to 7,000
megawatts. The energy crisis
results in economic losses
estimated at approximately
2% to 4% of GDP annually.
POLITICAL INSTA-
BILITY
Pakistan has experienced
periods of political instability,
which can deter foreign direct
investment (FDI) and disrupt
business opetations. The
country ranked 134th out of
190 countries in the World
Bank's Ease of Doing Busi-
ness Index in 2020,
CORRUPTION &
BUREAUCRACY
Corruption is widespread
in Pakistan, with the country
ranking 120th out of 180
countries in Transparency
International's Corruption

Perceptions Index. Bureau-
cratic red tape and ineffi-
ciencies contribute to delays
in obtaining permits and
licenses, impacting business
operations.

ACCESS TO FINANCE

According to the World
Bank, only around 7% of
adults in Pakistan have access
to formal financial services.
The credit gap for small and
medium-sized enterprises
(SMEs) in Pakistan is esti-
mated to be around $3.6 bil-
lion.

SKILL SHORTAGE

Pakistan faces a skills gap
across various sectors, with
the World Economic Forum's

Human Capital Index ranking
the country 134th out of 157
countries. Around 23 million

children in Pakistan are out of

school, contributing to the
skills shortage.
INFRASTRUCTURE
FOR INNOVATION
Pakistan lacks a robust
innovation ecosystem, with
only a few incubators and
accelerators in operation,
Research and development
spending in Pakistan is rela-
tively low, accounting for
around 0.29% of GDP,
TAXATION & REGU-
LATORY ENVIRONMENT
Pakistan has a complex
tax system, with a high corpo-
rate tax rate of 29%, which
can deter investment, Compli-
ance with tax regulations can
be challenging, with tax eva-

sion estimated to be around
70% of total tax liabilities.
MARKET FRAGMEN-
TATION
Pakistan's market is frag-
mented, with around 60% of
the population residing in
rural areas, Cultural and lin-
guistic diversity presents chal-
lenges for businesses in
reaching customers effective-
ly across different regions.
ENVIRONMENTAL
SUSTAINABILITY
Pakistan faces significant
environmental challenges,
including air pollution levels
that exceed World Health
Organization (WHO) guide-
lines by up to five times in

some utles The economic
cost of environmental degra-
dation in Pakistan is estimated
to be around 6% of the GDP
annually.

In the current environment
in Pakistan, addressing chal-
lenges such as infrastructure
deficits, energy shortages,
political instability, corruption,
and skill shortages requires a
multifaceted approach involv-
ing government policies, pri-
vate sector initiatives, and

civil society engagement.
Solutions include investment
in infrastructure, diversifica-
tion of energy sources, gover-
nance reforms, skills develop-
ment, streamlining regulatory
processes, improving access to
finance, promoting innovation
and entrepreneurship, imple-
menting environmental sus-
tainability measures, enhancing
regional cooperation, and fos-
tering community engagement
and social responsibility. Col-
laborative efforts from stake-
holders across sectors are cru-
cial for creating a conducive
business environment and fos-
tering sustainable economic
development in Pakistan.

Contd from page 9
Scientific and Technological
Research Council of Turkiye,
known as Tubitak. The com-
pany is the leading agency
responsible for coordinating
and promoting research and
development activities in
Turkey. Established in 1963,
Tubitak operates under the
auspices of the Ministry of
Industry and Technology,
with a mission to support
scientific and technological
advancement across various
disciplines.

Dr. Tabak provided an
overview of ceramic materi-
als commonly used in ortho-
pedic applications, empha-
sizing their biocompatibility
and structural properties
resembling natural bone.

The webinar explored
the significance of ceramic
scaffolds in bone tissue
engineering and the chal-
lenges associated with
their fabrication.

Tape Casting Method:

The tape casting method
was introduced as a versa-
tile manufacturing tech-
nigue for producing ceramic
scaffolds with precise con-
trol over thickness and
microstructure,

Dr. Tabak elaborated on
the process of ceramic
slurry preparation, casting
onto flexible substrates,
and subsequent drying and
sintering stages.

Material Selection and
Optimization:

The selection of ceramic
powders, such as hydroxyap-
atite (HA) and tricalcium
phosphate (TCP), was dis-

cussed in relation to their
bioactivity and mechanical
properties.

Dr. Tabak highlighted
the importance of material
optimization to enhance the
performance and biocompat-
ibility of ceramic scaffolds
for bone regeneration.

Challenges and Future
Directions:

Challenges in ceramic
scaffold fabrication,
including porosity control,
mechanical strength, and
integration with host tis-
sue, were addressed dur-
ing the talk,

Future research direc-
tions were outlined, focus-
ing on advanced manufac-
turing techniques, sutface
modifications, and bio-
mimetic scaffold designs
to overcome existing limi-
tations.

Conglusion:

The talk on the produc-
tion of ceramics using the
tape casting method for arti-
ficial bone application pro-
vided attendees with valu-
able insights into the evolv-
ing landscape of orthopedic
biomaterials research.

Dr., Yasmeen's expertise
and contributions in the
field underscore the poten-
tial of ceramic scaffolds to
revolutionize orthopedic
surgery and regenerative
medigine. The webinar
served as a platform for
knowledge exchange and
gollaboration among
researchers, students, paving
the way for innovative solu-
tions in bone tissue engi-
neering, B
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Road features that predict
crash sites identified in new
machine-learning model

ssues such as

abrupt changes

in speed limits
and incomplete lane
markings are among the
most influential factors
that can predict road
crashes, finds new
research by University
of Massachusetts
Ambherst engineers.

The study then used
machine learning to predict
which roads may be the most
dangerous based on these
features.

Published in the journal
Transportation Research
Record, the study was a col-
laboration between UMass
Ambherst civil and environ-
mental engineers Jimi Oke,

assistant professor; Eleni
Christofa, associate profes-
sor; and Simos Gerasimidis,
associate professor; and civil
engineers from Egnatia Odos,
a publicly owned engineering
firm in Greece.

The most influential fea-
tures included road design
issues (such as changes in
speed limits that are too
abrupt or guardrail issues),
pavement damage (cracks
that stretch across the road
and webbed cracking referred
to as "alligator" cracking)
and incomplete signage and
road markings.

To identify these features,
the researchers used a dataset
of 9,300 miles of roads
across 7,000 locations in
Greece,

"Egnatia Odos had the
real data from every highway

in the country, which is very
hard to find," says
Gerasimidis.

Oke. who, with Christo-
fa, is also a faculty member
in the UMass Transportation
Center, suspects the findings
may stretch well beyond
Greek borders.

"The problem itself is
globally applicable -- not just
to Greece, but to the United
States," he says.

Differences in road
designs may influence how
variables rank, but given the
intuitive nature of the features,
he suspects that the features
themselves would be impor-
tant regardless of location.

"The indicators them-
selves are universal types of
observations, so there's no
reason to believe that they
wouldn't be generalizable to

the US." He also notes that

this approach can be readily
deployed on new data from

other locations as well.

[mportantly, it puts
decades of road data to good
use: "We have all these meas-
ures that we can use to pre-
dict the crash risk on our
roads and that is a big step in
improving safety outcomes
for everyone," he says.

There are many future
applications for this work.
For starters, it will help
future research home in
on the important features
to study.

"We had 60-some-odd
indicators. But now, we can
just really focus our money
on capturing the ones that we
need," says Oke.

"One could dig deeper to
understand how a certain

feature actually could con-
tribute to crashes," and then
measure to see if fixing the
issue would actively reduce
the number of incidents that
oCCur.

He also envisions how
this could be used to train Al
for real-time road condition
monitoring,

"You could train models
that can identify these fea-
tures from images and then
predict the crash risk as a
first step towards an auto-
mated monitoring system,
and also provide recom-
mendations on what we
should fix.," he says.

Gerasimidis adds that this
is an exciting, real-world
application of AL "This is a
big initiative we are doing
here and it has specific engi-
neering outcomes," he says.

"The purpose was to do
this AT study and bring it up
to [Greek] officials to say
"look what we can do.' It is
very difficult to use Al and
come up with specific results
that could be implemented,
and [ think this study is one
of them. It is now up to the
Greek officials to utilize
these new tools to mitigate
the huge problem of car
crash fatalities. We are very
sager to see our findings lead
to improving this problem."

"This work could serve
as the roadmap for future
collaborations between aca-
demics and engineers on
other topics," he adds. "The
mathematical tools along
with real data consist of a
truly powerful combination
when looking at societal
problems." -- SD
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Ambitious
roadmap for
circular

carbon

plastics
economy

esearchers

from the

Oxford Mar-
tin Programme on the
Future of Plastics, Uni-
versity of Oxford, have
outlined ambitious tar-
gets to help deliver a
sustainable and net zero
plastic economy. In a
paper published in Nature,
the authors argue for a
rethinking of the technical,
economic, and policy para-
digms that have entrenched
the status-quo, one of rising
carbon emissions and uncon-
trolled pollution.

Currently the global plas-
tics system results in over 1
gigatonnes per annum
(Gt/annum) of carbon dioxide
equivalent emissions which is
the same as the total com-
bined emissions of Europe's
three largest economies (UK,
Germany and France). If left
unchecked, these emissions
could rise to 4-5 Gt/annum
with other sources of pollu-
tion also causing concern.

Another problem is the
lack of effective recycling --
in 2019, only 9% of the
world's plastic waste was
turned into new products
through mechanical recy-
cling.

The majority ended up in
landfills or was incinerated,
and a significant proportion
was mismanaged, ending up
polluting terrestrial and
marine ecosystems.

The authors analyse the
current and future global
plastics system, proposing
technical, legal, and econom-
ic interventions from now
until 2050 to allow it to tran-
sition to net zero emissions
and to reduce other negative
environmental impacts.

The study includes a
future scenario centred on
four targets:

 Reducing future plastics
demand by one half, substi-

tuting and eliminating over-
use of plastic materials and
products.

» Changing the way plas-
tics are manufactured to
replace fossil fuels as the
hydrocarbon source to use
only renewably raw materi-
als, including waste biomass
and carbon dioxide.

* For plastics which are
recoverable, maximising
recycling very significantly,
targeting 95% recycling of
those materials which are
retrievable from wastes.

« Integrating plastic manu-
facturing and recycling with
renewable power and min-
imising all other negative

environmental impacts,
including of additives.

« The authors emphasise
the need for concerted action
across all four target areas to
ensure the global plastics sys-
tems curbs its climate
impacts and meets UN Sus-
tainable Development Goals.

* Charlotte Williams, Pro-
fessor of Chemistry at the
University of Oxford's
Department of Chemistry and
lead author said:

* "We need plastics and
polymers, including for
future low emission technolo-
gies like electric vehicles,
wind turbines, and for many
essential everyday materials.

* Qur current global plas-
tics system is completely
unsustainable, and we need
to be implementing these
series of very bold measures
at scale, and fast.

» This is a solvable problem
but it needs coherent and
combined action, particularly
from chemical manufacturers.'

* To successfully transi-
tion the plastics system, the
authors set out principles to
ensure 'smart materials
design' and differentiate
between plastics which are
recoverable and irretriev-
able after use, noting that
there is not a one size fits
all solution. -- SD

chemical element so visu-

ally striking that it was

named for a goddess shows
a "Goldilocks" level of reactivity -
neither too much nor too little -- that
makes it a strong candidate as a carbon

scrubbing tool.

The element is vanadium, and research by
Oregon State University scientists has demon-
strated the ability of vanadium peroxide mole-
cules to react with and bind carbon dioxide --
an important step toward improved technolo-
gies for removing carbon dioxide from the
atmosphere.

The study is part of a $24 million federal
effort to develop new methods for direct air
capture, or DAC, of carbon dioxide, a green-
house gas that's produced by the burning of fos-
sil fuels and is associated with climate change.

Facilities that filter carbon from the air
have begun to spring up around the globe but
they're still in their infancy. Technologies for
mitigating carbon dioxide at the point of entry
into the atmosphere, such as at power plants,
are more well developed. Both types of carbon
capture will likely be needed if the Earth is to
avoid the worst outcomes of climate change,
scientists say.

In 2021 Oregon State's May Nyman. the
Terence Bradshaw Chemistry Professor in the
College of Science, was chosen as the leader of
one of nine direct air capture projects funded by
the Department of Energy. Her team is explor-
ing how some transition metal complexes can
react with air to remove carbon dioxide and
convert it to a metal carbonate, similar to what
is found in many naturally occurring minerals.

Transition metals are located near the
center of the periodic table and their name
arises from the transition of electrons from
low energy to high energy states and back
again, giving rise to distinctive colors. For
this study, the scientists landed on vanadium,
named for Vanadis, the old Norse name for
the Scandinavian goddess of love said to be
so beautiful her tears turned to gold.

Nyman explains that carbon dioxide exists

in the atmosphere at a density of 400 parts per
million, That means for every 1 million air mole-
cules, 400 of them are carbon dioxide, or 0.04%.

"A challenge with direct air capture is find-
ing molecules or materials that are selective
enough., or other reactions with more abundant
air molecules, such as reactions with water, will
outcompete the reaction with CO2," Nyman
said. "Our team synthesized a series of mole-
cules that contain three parts that are important
in removing carbon dioxide from the atmos-
phere, and they work together."

One part was vanadium, so named because
of the range of beautiful colors it can exhibit,
and another part was peroxide, which bonded to
the vanadium. Because a vanadium peroxide
molecule is negatively charged. it needed alkali
cations for charge balance, Nyman said, and the
researchers used potassium, rubidivm and
cesium alkali cations for this study.

She added that the collaborators also tried
substituting other metals from the same neigh-
borhood on the periodic table for vanadium.

"Tungsten, niobium and tantalum were not

- Key advance

for capturing

carbon from
the air

as effective in this chemical form,"” Nyman
said. "On the other hand, molybdenum was so
reactive it exploded sometimes."

In addition, the scientists substituted
ammonium and tetramethyl ammonium, the
former of which is mildly acidic, for the alkalis.
Those compounds didn't react at all, a puzzler
the researchers are still trying to understand.

"And when we removed the peroxide, again,
not so much reactivity," Nyman said. "In this
sense, vanadium peroxide is a beautiful, purple
Goldilocks that becomes golden when exposed
to air and binds a carbon dioxide molecule."

She notes that another valuable characteris-
tic of vanadium is that it allows for the compar-
atively low release temperature of about 200
degrees Celsius for the captured carbon dioxide.

"That's compared to almost 700 degrees
Celsius when it is bonded to potassium, lithium
or sodium, other metals used for carbon cap-
ture," she said. "Being able to rerelease the cap-
tured CO2 enables reuse of the carbon capture
materials, and the lower the temperature
required for doing that, the less energy that's

needed and the smaller the cost. There are some
very clever ideas about reuse of captured car-
bon already being implemented -- for example,
piping the captured CO?2 into a greenhouse to
grow plants."

Other Oregon State authors on the paper
included Tim Zuehlsdorff, assistant professor of
theoretical/physical chemistry, and postdoctoral
researcher Eduard Garrido.

"I'm also really proud of the hard work of
the graduate students in my lab, Zhiwei Mao
and Karlie Bach. and undergraduate Taylor
Linsday," Nyman said. "This is a brand new
area for my lab. as well as for Tim Zuehlsdorff,
who supervised Ph.D. student Jacob Hirschi on
the computational studies to explain the reac-
tion mechanisms. Starting a new area of study
involves many unknowns."

Eric Walter of the Pacific Northwest
National Laboratory and Casey Simons of the
University of Oregon also took part in the
study, which was published in Chemical Sci-
ence, the flagship journal of the Royal Society
of Chemistry. -- SD




