India must liberate itself by plugging intoits rare earth resources through policy and innovation

We Got Rare in Abundance

W 9 omid Bhabha,fatherof In-
dia’snuclear programme,
sought to extract power
from the sands along In-
dia’s vast coastline. Eigh-

t\. }-‘ea.ts later the physicist’s foresight
might help India — and the world —
break free of crippling dependence on
China for rare earth (RE) magnets.

During the height of Cold War, Bha-
bha switched to using thorium, which
is inabundant supply in India after US
restricted enrichment of uranium for
nuclear energy. The hunt for thorium
led to thefinding and extractionof neo-
dymium as well. Kerala, Odisha and
Tamil Naduare rich in monazite, a key
mineral source for both thorium and
neodymium. With estimated reserves
of 11.93 mn tonnes of monazite, which
contains about 1L.07 MT of thorium, a
fourth of world’s known thorium res-
ervesare in India.

Compared to RE magnets like sam-
ariumcobalt, neodymiummagnets are
far more powerful, with the highest
energy product. They are farmonre ver-
satile, and less brittle than samarium
cobalt, making them most cost-effecti-
ve. According to Vivek Vikram Singh,
group CEQ of Sona Comstar—among
the biggest importers of RE magnets
into India — even without any heavy
RE elements like dysprosium and ter-
bium, which we have no access to, a

Go forth and stumble onit

permanent magnetsfor modernmanu-
facturing usage. Beijing had the strate-
gic vision to figure out that heavy RE
magnets will one day run every motor
in the world. By curbing its exports,
Chinahas brought the whole worldtoa
skidding halt.

Even back in 2010, following a spat
with Japan over the East China Sea,
Beijing had weaponised RE expaorts.
But Japan Inc came piggybacking on
India’s critical minerals and sourced
neodymium firom Indian Rare Earths
Limited (IREL). That seeded Japan’s
own magnet manufacturing to insula-
te its domestic industries from future
supply shocks. Today, 4% of the wor-
1d’'s RE magnet capacity may well be in

neodymium-iron-bo- . China. But Japan
ron (NdFeB) magnet India can't shy away from  has managed to eke
will be only 10-15% developing indigenous out a 4% share. The
weaker, but fully magnets-making capacities. resiisscatteredwor-
functionaland beab- It has neodymium oxide, ldwide If necessity
letohandle95% of all and IREL's annual production made Japan wiser

applications. By add-
ing copper, further
improvements are also
possible,

But unlike China, In-
dia never really took
the next stepforward—
converting neodymi-
um oxides to metal,
Neither did it process
that metal to make

can easily be stepped up

and innovative, it's
time India — which
got 53,700 tonnes of RE
magnets shipped for
multiple industry usage
‘liberates’ itself too.
Think of anything
that needs a high-temp-
erature motor; very-
high torgue, and is
confined in small

space — heat-resistant magnets are a
must. Wind turbines, space, smartpho-
nes, robotics, fighter jets and missile
systems, and domestic appliances,
much of the world’s modern tech reli-
es on these magnets, EVs alone have
33% of total usage of these RE mag-
nets thatallow their motors tofunc-
tion at high speed., But they are al-
so used in less exotic, though
nolesscritical functionsper- | Zas
formed by windshield wi-
pers, headlights, starters,
speedometers, speakers
It may weigh
just 200 g and .
cost $2, but just |
one small compo-
nent can shut down entire production.

Being the 3~argest automobile mar-

ket in the world, India is among those
hardest-hit, as suppliers of OEMs are
staring at the last leg of their invento-
ry that may last till mid-July:

So, how did we land up on the brink
of such chronicshortage? Raw materi-
als, or RE mining, hasn't been the bot-
tleneck. Value addition has. Without
economies of scale, massive subsidies
were essential for sustaining commer-
cial developments. And China ham-
mered prices to such low levels that
‘Make in India" would have needed
massive cash support for both capex

and operating expenditures.

Still, quick-fix workarounds — like
temporarily relocating the entire com-
ponent supply chain and manufactu-
ring to China—will only make us fall
further into Beijing’s hands. Current-
1y, it's a 71,800 er problem for India. But
killing the homegrown components
industry will have a multibillion-dol-
lar impact, jeopardising both employ-
ment and enterprise,

So, what to do about magnets? A sol-
ution could involve three stages:
© In the short run, hammer out a dip-
lomaticsolution with Chinatosavethe
domesticauto-component industry But,
fundamentally, India cannot shy away
from developing indigenous magnets-
making capacities. It has neodyminm
oxide, and IREL’s annual production
can easily be stepped up.
© Work with domestic miners like Ve-
danta and Hindalco to help with inter-
mediary steps. If there was everastro-
ngeconomic casefor PLI, thisisit.
© Any component manufacturer with
knowledge of metallurgy, and familia-
rity with processes like pressing, sin-
tering, coating and forging, can step in
to work with the metal powder and fi-

nish making the final product. With

Beijing had the strategic
: vision to figure out that
heavy RE magnets will one

% day run every motor in the
world. By curbing its
exports, it's
brought the world

domestic capacity, heavy RE like dy-
sprosium and terbium —currently on
theban list—ecan be imported from co-
unirieslike Australia and otherfriend-
ly nations that have massive untapped
reservesof RE.

RE mining, however, is a highly pol-
luting activity Ruining our coastal
ecology forthesake of amagnetinEVs
will involve costly trade-offs, and needs
to be thought through, If their extrac-
tion comes at the planet’s expense, the
‘clean tech solution’ will become part
of theproblem.
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