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Farsun Motor Qil Co. -
manufacturer of all kinds of Engine oil, Gear oil, Industrial oil, Grease and hydrOcarbon
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Wlll Shale Rlse From The Dead"

Aflurry of coverage about the gloom and outright calamity in the
shaleoil business appeared last week. Low prices continuetodogthe
industry. Butsodoeslack ofinvestorinterestin financingloss-making
operations for yet another season. Plunging stock prices portend
more bankruptciesif circumstances don'tchange.

I received considerable pushbacklastJanuary when lasked whether
U.S.shale oil had entered a death spiral. The almost constant refrain
ofthe cheerleaders forthe shale oilindustry hasbeenthatincreasing
production demonstrates thereis something wrong with my analysis
andthat of others who have been skeptical of the industry's claims.
We skeptics have certainly been wrong about how long the boom
couldgoon. We could notfathom whyinvestors kept funneling capital
into businesses that were consistently consuming it with no hope of
ever providing along-term return.

I can remember when Alan
Greenspan, the former U.S.
Federal Reserve Bank chair,
opined in December 1996
about "irrationalexuberance"
inthe U.S. stock market. His
speech turned out to be only
aninflection point for the
technology sector boom. The
tech-heavy NASDAQ stock
exchange rose 288 percent
between the day Greenspan
spoke andtheindex's peakin
March 2000.

In the subsequent bust the
bankruptcy courts were littered
with companies that had never
madedime.

So far this summer season we
have heard two unthinkable
utterances come from shale
oil industry executives. The
first linked above was that
the industry has destroyed 80
percent of the capital entrusted
toitsince 2008. This came from
aCEOnolongerintheindustry.
The second, however, came
fromoneofthelargestplayersin
the Permian Basin, the hotbed
of shale oil activity. Pioneer
Natural Resources CEO Scott
Sheffield said that the industry
isrunning out of so-called Tier-
1 acreage. That's oil-speak for
"sweet spots." Those are the
circumscribed areasin shale
deposits withinwhich extraction
costs are low enough to justify
drilling.

Outside the sweet spotsthere
is oil, butitis much more costly
to extract. The industry at one
timelikened shale oil production
to a manufacturing operation,
claiming the one could drill
practicallyanywhereinashale
depositandgetoil out profitably.
No one is making such claims
crediblyany more.

Now, just two years ago the
same Scott Sheffield mentioned
above compared the Permian
Basin to Saudi Arabia. To be
fair to Mr. Sheffield, hisjobis to
attractinvestors so he candrill
more wells. So, | fault mostly
the investors for not looking
carefully at the economics of
shale oil which have been free
cash flow negative for the
industry asawhole foralmost
adecade.

Some have calledshale oila Ponzi
scheme. Ina Ponzischeme the
books of the Ponzi operator are
kept hidden from the investors
so as to make sure they don't
catch on that money from
new investors is being used to
pay exorbitant returns to old
ones. In the case of shale oil,
the financials were published
quarterly by the publicly
traded companies forall to see.
And, the wealth extracted by
company managements could
be calculated practically to the
penny.

So, why didn't investors
understand what they were
looking at? One possible
explanation comes from an
oil company executive who
explained to me way back in
2009 that oiland gas companies
often promote themselvesasso-
called "asset plays" to investors.
They drill a lot of very marginal
prospects to get reserves on
their books and then tout the
growth in their reserves. But
much of those reserves will
never be exploited at a profit.
They are essentially a mirage.
Resource investing is tricky
and most investors, even
sophisticated ones, can be
fooled by the hype. It's very
difficult to know whether
something a company calls a
reserveisactually areserve—
even more so since 2008 when
the Securities and Exchange
Commissionallowed companies
touse "proprietary methods" to
determine reserves thatare not
subjecttodisclosure.

It's true that the amount of oil
inany one formation can be
huge. But thatis of no practical
consequence if you can't get

\ Ve

the oiloutata profitand do that
consistently.

Toillustrate, thereis enough
gold dissolved in the world's
oceanstomakeallthosewhoare
reading this piece millionaires.
But the gold remains far too
costly to extract. It seems now
thatinvestorsarefinally realizing
that the promise of most of these
"asset plays" is never going to
berealized. Evenacheerleading
trade publication last week ran
apiece entitled "Isthe US Shale
Boom Winding Down?"

We skeptics said shale oil
would not work on the so-
called "manufacturing model"
asserted by industry. It turned
out we skeptics wereright. The
industry actually focused on
"sweet spots" that allowed
lower-cost extraction.

We skeptics said that a large
portion ofthe sweet spotswould
probably be exploited withina
decade orsodependingonthe
pace of drillingand the price oil.
Now one of the industry's most
prominent CEOsis lamentingin
publicaboutthe paucity of sweet
spotsremaining.

We skeptics said thatinvestors
would at some point realize that
shale oilwas along-term money
loser. Aformerindustry CEO did
the math and calculated the
damage as minus 80 percent
forinvestorsinthe industry
asawholesince 2008. Lately,
investors seemto be reacting to
factsratherthanthe hype.

Will shale oil rise again from the
dead asit did after the 2014-
2016 price decline? That will
happen onlyiftwo things occur:
1) The oil pricerises significantly
and 2) investors have a serious
bout of amnesia.



World’s largest tanker starts 12,400-mile
journey to meet IMO regulations

LONDON (Bloomberg) - The
world’s biggest oil tanker has
beguna 12,400-mile voyage to
afuel-storage zone in Asia, the
latest movementofavesselthat’s
intrigued the shipping market
andfueltraders for months.

More than 1,200 feet long,
16 years old, and able to hold
roughly a day of France’s
and Britain’s combined oil
consumption, Oceaniawill arrive
atSungailinggiin Malaysiaatthe
end of September, according to
recentsignalsfromthevessel. Its
depthinthe waterand previous
movements indicate the so-
called ultra-large crude carrier,
owned by Antwerp-based
Euronav NV, hascargoonboard.

M Euronav Oceania
Oceania, currently sailing
past West Africa, has been
accumulating cargoesin the
Mediterranean Seasince about
March. Euronav’s original plan
was to use a supertanker to
store fuel to help its fleet meet
rulesknownasIMO 2020, which
will force merchant ships to cut
sulfur emissions. The company
has declined to comment
further on the matter multiple
times. The vessel is Oceania,
according to tanker-tracking
data from Vortexa. When the
ship arrivesin East Asia, it will
joinanarmada of carriers also
storing products that will meet
theregulations.

“Thisisunusualand certainlyan
interesting way of dealing with
the IMO 2020 story,” said Eirik
Haavaldsen, a shipping analyst
at Pareto Securities ASin Oslo.
“Itis not without risk. Butit’s
interesting, and it’s also a bit
more sophisticated than the
rest of the shipping companies.”

W IMO 2020 Strategy

It’s hard to gauge Euronav’s
exposure to price fluctuations
since the company may have
locked in future prices for the
fuel, Haavaldsen said. The
tanker owner said during an
earnings call last week that it
has borrowed an additional
S100 million in relation to its

IMO 2020 fueling strategy,
adding that there would be a
further briefing on Sept. 5.
Starting in January, the vast
majority of ships will have to
consume fuel containing less
sulfurundertherulesmandated
by the International Maritime
Organizationin London.
compliant fuels will probably
cost significantly more than
the type that ships mostly use
today, prompting some owners
toinvest billions of dollars in
equipment allowing them
to keep burning the current
product. A majority though --
including Euronav -- have opted
to switch tolow-sulfurfuels.
The new rules will require
vesselstolimitsulfur contentto
0.5%, down from 3.5% in most
parts of the world today. The
pollutantis blamed for causing
acid rain and contributing to
human health conditions such

asasthmaandevenlungcancer.

B Fuel Storage

By storing compliant fuel on
its giant ship, Euronav could
be able to ensure its own
requirements are covered
when the new rules kick in.
Alongside its sister ship, the
Europe--currently off the coast
of Malaysia -- Oceania has a
bigger cargo capacity than any
other vesselin the world, IHS
Maritime data compiled by
Bloomberg show.

Some of the world’s top trading
houses earlier this year began
to gather a fleet of tankersin
southeast Asia to receive, store
and resell millions of barrels of
products such as low-sulfur fuel
oil, dieselandlight-cycle oilinwhat
would effectivelybeaminisupply-
and-distributionhuboutatsea.
More conventional sea-storage
trades normally happen

when oil markets are weak,
driving downimmediate prices
below future ones. When that
price gap grows so wide that
it exceeds the cost of hiring a
tanker, traders can park cargoes
atseaandsellthem laterat fixed
profit.

It’s harder to say how easily
Euronav would be able to lock
inany profiton Oceaniabecause
the exact specification of fuel
on board remains unclear. Not
everything on Oceaniais an
oil product, either. The most
recent cargo loaded onto the
ship was low-sulfur crude from
afield in the North Sea. It’s
unclear how that fits in with
the fuel the vessel previously
loaded.

“With this IMO stuff everyoneis
goinginto uncharted territory,
and I mean everyone,” said
Steve Sawyer, director of
refining at Facts Global Energy.
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Iran Looks To Reduce Dependence On Oil To Zero

Iran will restructureits budget
ina way that should reduce
the country’s dependence on
oil revenues to zero, a senior
government official told Mehr
newsagency.“Giventhedifficult
times of sanctions, we will be
losing a considerable amount
of budget resources; therefore,
itis necessary to make sure
that the reformsinthe budget
structure for the next year will
be able to cut down direct
dependency onoil revenues to
zero,” Mohammad-Bagher
Nobakht, thehead of Iran’sPlan
and Budget Organization, said.

The official also admitted the
government would need to
restructure its budget to
reduce oil’s weightin it even
without sanctions.The head
of the energy commission
at lran’s Chamber of
Commerce commented, as
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quoted by the Financial Tribune
that “ltis regrettable that the
country has continued to repeat
the same mistake for the last
seven decades. Instead of
squandering oil revenues on
current expenditure, it should
beinvestedininfrastructures.”In
the latest budget approved by
the Iranian government last
December, revenues from oil
exportswerecalculatedat USS21
billion. This would constitute
a third of the budget for the
2019/2020 financial year that
started this March. A third is
not an overwhelming portion
of the budget that reliesona
single commodity. However,
the USS21-billion figure was
possiblytoooptimisticThefigure
assumed an average price for
Iranian oil of between US$50-
54 a barrel. That’s cautious
enough butitalsoassumed
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average daily exports of 1-1.5
million barrels. After the
removal of sanction waivers
for Iran’s largest oil buyers,
most sources agree thatIranis
exporting a lot less than that.
Estimates of Iranian exportsvary,
with Reuters pegging the July
average at as little as 100,000
bpd, based oninformation from
anunnamedindustrysourceand
tanker data. According to one
energy analyst who Reutersalso
guotedattheendofluly, Iranhad
capacity toonly export 225,000-
350,000 bpd during last month.
TankerTrackers.com, however,
has calculated Iran’s exports of
crude oil and condensates for
July at 700,000 bpd, co-founder
Samir Madani told Oilprice,
notingthefigure wastheresultof
two audits. Madanialso said the
lowest exportlevelwas recorded
in May, at some 500,000 bpd.

TheTwoForces In Oil Markets That Keep Money Managers Awake At Night

Oil prices have struggled for
direction over the past week,
torn between the two key
fundamental forces—weakening
global oildemand growth and
uncertainties over supply.

So have hedge funds and other
money managers whose
speculative positioningin the
oil market has seen little overall
changeinthe net position since
June, despite weeklyfluctuations
inbuyingorsellinginthesixmonth
important petroleum futures
contracts.

Hedge funds continue to diverge
over where oil prices are going
next, as concerns about faltering
demandare counteringthe hopes
ofthebullsthatSaudiArabiawould
really ‘dowhateverittakes'toend
theglutand stop the recent price
slides, which were driven by fears
thatthe U.S.-Chinatrade war will
take atollonthe globaleconomy
and consequently, on global oil
demandgrowth.

In the week ended August 6,
portfolio managers cut their net
long position—the difference
betweenbullishandbearishbets—
inthe six petroleum contracts
by the equivalent of 25 million
barrels, according to exchange
datacompiled by Reuters market
analystJohnKemp.

This selling of 25 millionin the
week to August 6 didn’timpact
theoverallspeculative positioning
sincethemiddleofJune, becauseit
basically reversed the prior week’s
buyingof20millionbarrels.
Inthe last week of July, hedge
fundsand other money managers
boosted their netlong position
by the equivalent of 20 million
barrels, according to exchange
data compiled by Kemp. Bets on

rising prices rose slightly inthe
weektoJuly31,butbetsthatprices
willdrop alsoincreased, as fears
of weakening economies and
oil demand growth countered
concerns about supply
disruptionsinthe Middle East
and outages elsewhere. In
the following week to August
6, hedge funds cut their net
long position in Brent Crude
by 13 million barrels, but they
boostedthe netlong positionin
WTI Crude by 9 millionbarrelsin
the week which saw on August
1 oil prices tumbling in their
worst one-day drop in years
after U.S. President Donald
Trump threatened 10-percent
tariffs on all remaining Chinese
goodsimportedintothe United
States. The renewed trade war
lead to an oil market meltdown
inthe first days of August, with
WTI Crude plunging by nearly 8
percentin its biggest one-day
dropinfouranda halfyears.

Yet, in that week, hedge funds
increased their netlong position
in WTICrude by 5.4 percent, with
longs up 3.5 percent and shorts
down 0.5 percent, according to
data from the U.S. Commodity
Futures Trading Commission cited
byBloomberg.Theincreaseinlongs
followedtwoweeksof short-selling
inWTlrightbeforePresident Trump
abruptlyendedthetentativetrade
war truce withtheannouncement
of more tariffs coming. After
August 6, up to which the latest
exchangedataisavailable, oil prices
recoveredsomewhatamidreports
that Saudi Arabiahad approached
other members of OPECtodiscuss
possiblestepstheycantaketostop
the priceslide. The Saudis were
alsoquicktoassurethe marketlast

Thursday that despite what they
see healthydemandinallregions,
they would keep exports below
the 7-million-bpd markand willdo
so at least through September.
While the market speculates
what, if any, could be OPEC’s
next moves, outlooks for global
oildemand growth are getting
gloomier.

Lastweek, theEIAlowereditsglobal
oildemand growth outlook for
2019to 1 million bpd.

The International Energy Agency
(IEA) also revised its demand
growth estimates for 2019 down
by 100,000 bpdto 1.1 millionbpd,
afterseeingthatbetween January
and May demand growth was just
520,000 bpd, the lowest increase
forthe periodsince 2008. “Clearly,
thecurrentweaknessinthemarket
reflects concerns over demand
growth forthe remainder of this
year, as wellas 2020, particularly
given the current macro
environment, and aratchetingup
inthe trade war,” ING’s Head of
Commodities Strategy, Warren
Patterson, saidlastweek, expecting
2020to be even more bearishin
terms of global oversupply, while
“thelongerthetradewardragson,
the more downside risk there is”
arounddemandgrowth outlooks.
Goldman Sachs, for example, no
longer seesthe U.S. and China
reachingatrade deal before the
2020 presidential election in
the United States, and says that
concernsaboutarecessiondueto
thetradespathavegrown.
Goingforward, hedge funds will
look at trade war developments
for clues about oildemand, and at
SaudiArabia, OPEC,andthetension
inthe Middle East for possible
bullishfactorsonthesupplyside.
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WASHINGTON - Australiais on
track to surpass Qatar as the
world’s largest LNG exporter,
according to Australia’s
Department of Industry,
Innovation, and Science (DIIS).
Australia already surpasses
Qatarin LNG export capacityand
exported more LNG than Qatar
in November 2018 and April
2019. Within the next year, as
Australia’s newly commissioned

projects ramp up and operate
at full capacity, EIA expects
Australia to consistently export
more LNG than Qatar.

Australia’s LNG export capacity
increased from 2.6 Bcfd
in 2011 to more than 11.4
Bcfd in 2019. Australia’s DIIS
forecasts that Australian LNG
exports will grow to 10.8 Bcfd
by 2020-21 once the recently
commissioned Wheatstone,

Ltvan®ld Al Gl daide¥ from salecied oourtra [bs 200 Ay 2000

Ealli St et el Siie
T

iyt wha

YY | QA olo g9 s

Ichthys, and Prelude floating
LNG (FLNG) projects ramp up
to full production. Prelude
FLNG, a barge located offshore
in northwestern Australia, was
the last of the eight new LNG
export projectsthatcameonline
inAustraliain2012 through2018
as part of amajor LNG capacity
buildout.

Starting in 2012, five LNG
export projects were developed
in northwestern Australia:
onshore projects Pluto, Gorgon,
Wheatstone, and Ichthys, and
the offshore Prelude FLNG. The
total LNG export capacity in
northwestern Australia is now
8.1 Bcfd. In eastern Australia,
three LNG export projects were
completedin2015and 2016 on
CurtisIsland in Queensland—
Queensland Curtis, Gladstone,

and Australia Pacific—with a
combined nameplate capacity
of 3.4 Bcfd. All three projectsin
eastern Australia use natural
gas from coalbed methaneasa
feedstockto produce LNG.

Most of Australia’s LNG is
exported under long-term
contracts to three countries:
Japan, China, and South Korea.
Anincreasingshare of Australia’s
LNG exportsin recentyears has
been sentto Chinatoserveits
growing natural gas demand.
The remaining volumes were
almost entirely exported to
other countries in Asia, with
occasional small volumes

exportedtodestinationsoutside
of Asia.

For several years, Australia’s
natural gas markets in eastern
states have been experiencing
natural gas shortages and
increasing prices because
coal-bed methane production
at some LNG export facilities
in Queensland has not
been meeting LNG export
commitments. During these
shortfalls, project developers
have been supplementing
their own production with
natural gas purchased from the
domesticmarket. The Australian
government implemented

several initiatives to address
domesticnatural gas production
shortagesin eastern states.

Several private companies
proposedtodevelop LNGimport
terminals in southeastern
Australia. Of the five proposed
LNG import projects, Port
Kembla LNG (proposed import
capacity of 0.3 Bcfd) isin the
most advanced stage, having
secured the necessary siting
permits and an offtake contract
with Australian customers. If
built, the Port Kembla project
will use the floating storage and
regasification unit (FSRU) Hoegh
GalleonstartinginJanuary 2021.
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Aramco remains world’s most profitable
company even as oil falls

DUBAI (Bloomberg) - Saudi
Aramco showed Monday it’s
still the world’s most profitable
company --and paid out almost
allitsnetincome in dividends --
despitethedwindlingpriceofail.
Profit slid 12% to $46.9 billion
in the first six months of 2019,
the state-owned energy giant
saidin its first-ever half-year
earnings report. That easily
outstripped corporate titans
suchasApplelnc.,Amazon.com
Inc.andotherbigoil producers,
many of which suffered larger
declinesin profit as outputand
crude pricesfell.

“We have some of the largest
and most productive
reservoirs on Earth,” Khalid
Al-Dabbagh, senior vice

president for finance, strategy
and development, said in an
interview. The company’s
“unrivaled financial results”
amid lower oil prices are “a
testamentto ourresilience.”
Aramco paid out $46.4 billionin
dividends in the first half. That
included a $20 billion special
payout toits owner --the Saudi
government-- which compares
witha S6 billion payoutlastyear.
That’s of particular interest to
potential investors ahead of an
initial public offering planned
for20200r 2021, though it may
notbe maintained, accordingto
money manager T. Rowe Price
GroupInc.

“Westilldon’treally have clarity
on the dividend policy,” Willem

Visser, a credit strategistat T.
Rowe Price, said after Aramco
held its first-ever earnings
call. Looking ahead, “it will
probably beinline with other
oil companies at about 50% of
netincome.”

Aramco, officially known as
SaudiArabian Oil Co., published
annual financial statements
forthe firsttimein April, ahead
of a $12 billion bond sale. It’s
now preparing for what could
be arecord IPO, putting the
Damman-based company
under even greater scrutiny
from investors and inviting
comparisons with other oil
majors.

The average selling price for
Aramco’s crudefellto $66/bblin

thefirsthalffrom $69/bblayear
earlier, while crude production
held steady at 10 MMboed.
Unlike most other energy
companies, Aramco’s output
is controlled by the state --the
world’s biggest oil exporter
--and the hefty royalties and
taxesit pays underpinthe Saudi
economy.

Although the kingdom’s
dependence on Aramco placesa
heavy burden onthe company’s
cash, itsfree cash flow increased
almost 7%to $38billionasaresult
of working-capital movements
andlower capital spending.
“This all resultsin the best
financial performance that any
investors -- whether debt or
equity -- would look for when
evaluating a company,” Al-
Dabbagh said. “The company
isready foran IPO,” he said,
reiterating that the decision
onwhentogoahead, and on
which exchange, rests with the
government.

Saudi Arabia wants to raise a
record $100 billion from selling
a 5% stake in Aramco, which
would make it the biggest
IPOin history and a windfall
for any banks thatwinarole.
The kingdom has valued the
company at a whopping $2
trillion, though the firm’s 2018
financialsindicated a valuation
closerto$1.2 trillion.

B Acquisition Plans

Saudi Arabia announced plans
foran Aramco IPO three years
ago, but the sale was delayed
to allow the company to
acquire chemicals giant Saudi
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Saudi Aramco

Basic Industries Corp. Aramco
sold bonds to buy a 70% stake
in Sabic from the kingdom’s
sovereign wealth fund. And it
showed Monday that’sit’s not
doneyet with acquisitions.
Aramco plans to buy a stake
inthe refining and chemicals
business of India’s Reliance
Industries Ltd. asitseeks buyers
forits crude and diversification
downstream.

Aramco will acquire a 20%
stake in the company’s oil-to-
chemicals business, including
the 1.24 MMbpd Jamnagar
refining complex on India’s
west coast, Reliance Chairman
Mukesh Ambanisaidin Mumbai.
Reliance values its oil-to-
chemicals division at $75 billion
including debt, implyinga $15
billion valuation for the stake.

“Aramcohasalong-runningpolicy
of expandingin major consumer
markets in downstream to
secureits crude market share,”
said Okan Akin, a creditanalystat
AllianceBernsteinLtd.inLondon.
“This deal would also make a
lot of geopolitical sense for the
Saudis, asit will likely allow them
toovertakelranasthemaincrude
supplier” tolndia.

The deal comesamid ambitious
plans by Saudi Crown Prince
Mohammed bin Salman, who
runs the country day to day, to
diversify the economy. Saudi
Arabiais getting a makeover
underthe prince, whoassumed
his de facto leadershipin 2017
vowing to steer the kingdom
fromits near-total dependence
on crude by masterminding
reforms known as Vision 2030.




Silicon has been to the solar power industry—not to mention the IT industry—what oil has been
for the carindustry: an essential element without which there would not have been an industry.
Yet now there are challengers to the material that may turn out to be more efficient and one day
replaceit.

Perovskites are a group of materials that have the same mineral structure as the original perovskite,
amineral discovered in the 19th century. These materials are not new to solar power research.
They have some quite attractive properties that make for enhanced panel efficiency at a lower
cost than silicon. Now, an international team of scientists have made a step further down the
perovskite solar road.

In a paper publishedin Science, the team reported on the testing of a perovskite compound,
CsPbl3, that has demonstrated higher efficiency in solar power generation than comparable
materials.

The Institution of Mechanical Engineers quoted one of the authors of the study as saying "We are
pleased with results suggesting that CsPbl3 can compete with industry-leading materials. From
this preliminary result we will now work on boosting the material's stability —and commercial
prospects."

Indeed, stability happens to be a problem for perovskite materials when solar power generationisa
concern. As Imeche explains, CsPbl3 is often studied in its alpha phase, a well-known configuration
of the crystal structure appropriately known as the dark phase because of its black colour. This
phase is particularly good at absorbing sunlight. Unfortunately, itis also unstable —and the
structure rapidly degrades into a yellowish form, less able to absorb sunlight.”

It was this second phase—the yellow phase—that the team focused on in this study. Specifically,
theyfocused onthe cracks that appearin thin-film perovskite solar cells during this phasein a bid
to remove them as an obstacle to the electricity flow. They used a chemical to do that, choline
iodide solution, and found that in addition to removing the cracks, the compound also improved
generation efficiency, from 15 to 18 percent.

Thediscovery follows onthe heels of another one, made by researchers from KU Leuven university
in Belgium. That team found a way to make the perovskite stay inits black phase by sticking it to
a glass sheet and heating that to 330 degrees Celsius to make the perovskite atoms stick to the
surface. Once they are stuck to the glass, the perovskite atoms can’t move and form the yellow
phase of the mineral.

"There are three pillars that determine the quality of solar cells: price, stability, and performance.
Perovskites score high on performance and price, but their stability is still a major issue," said
study author Dr. Julian Steele, adding the researchers used the same type of perovskite as the
authors of the international study, which happens to be one of the highest-performing but most
unstable variations of the material. The results, therefore, should be applicable to other unstable
perovskites.

All this work is taking place in the lab at present, but perovskites are certainly promising
alternatives tothesilicon solarcell. Solar power is getting cheaper as materials become cheaper,
but as silicon-based solar technology is mature, it has little space to improve further. Emerging
technologies such as perovskite solar cells, on the other hand, have alot of space forimprovement.
Whether all these potentialimprovements will materialize, however, remains to be seen.




