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INTRODUCTION

Semiconductor manufacturing is among the most materials-
sensitive industries globally. Ultra-high purity silica is a basic
and critical requirement for:

High purity quartz crucibles

& Fused silica components & Photomasks

n Advanced ceramics for wafer fabrication

Production is currently concentrated in
Spruce Pine (USA), China, Norway, and
Russia, creating strategic dependencies
for emerging economies like India
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THE S$100B
DISCONNECT

THE INSIGHT: We are building the roof
(Fabs) without the foundation (Materials)

4%

S100B+

Massive downstream
Investment

$10B, $S90B

Govt PLI scheme, Tata
Group Commitment

85000

Engineers Target in
next 10 years

UPSTREAM GAP

Without silica localization, all
downstream investments remain
vulnerable to supply disruptions &
geopolitical risks
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THE WORLD'S MOST CONCENTRATED STRATEGIC MATERIAL

£ Semiconductor-Grade f >
# Silica Consumption:
. ~40,000+ TPA

Total HPQ D d
(:eﬁ-.im,?duzgfs"+ PV): e Market Value:
~68,000+ TPA USD 800M+

- v,
Production by Country USA Market Dominance (Pie Chart)
Others ~>%
USA (Spruce Pine) Norway ‘
25,000-30,000 TPA | 40-50% Market Share | S5N-6N Leader : ~10%
e ‘ USA: 40-50%

China (Donghai)
ipAeloloRcRo[e[oN =N R=ETel dly Expanding | 4N-5N, targeting 6N china
~25%

Russia (Kyshtym) World Production Locations
8,000-10,000 TPA | 4N-5N Tafiord, ihiay

= _‘*

Kyshtym, Russia

Norway (Tysfjord)
5,000-8,000 TPA | 4N-5N

Others _
2,000-4,000 TPA combined | 3N-4N Only

>
TPA (Tonnes Per Annum)
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WHO CONTROLS THE SUPPLY? Four Countries. Four Companies. One Strategic Vulnerability.

Global High Purity Quartz (HPQ) Production Overview

m Key Companies Production (TPA) Purity Grade & Focus

The Quartz Corp (Norsk 5N-6N leader | 40-50% global
USA = Spruce Pine Mineral + Covia JV), Sibelco 25,000-30,000 TFA share
. : Aggressively scaling | Pursuing
China — Donghai County Pac'ﬂ,‘; Sﬁﬁ’&; g 12,000-18000 TPA  synthetic 6N route to replace
US sources
- Russia — Kyshtym JSC Russian Quartz 8,000-10,000 TPA Serves Russia, Europe, Asia
o | Norway —Tysflond Norsk Mineral 5,000-8,000 TPA Stronglimepeciatty,gass,

limited semiconductor share

| .

L India does not appear as an independent category in global HPQ production data | } D }

-
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URGENCY OF
LOCALIZATION

O1

2030 Demand Gap - Current supply: 50,000-65,000
TPA. 2030 forecast: 80,000-95,000 TPA. Gap: 15,000-
45,000 TPA shortfall = India's entry window.
Capturing 5-10% = USD 50-100M+ annually

02

e A Strategic Imperative: Essential for
national technological self-reliance and
value-chain integration.

e Mitigates supply bottlenecks from
highly concentrated global production.

4%

03

Unmet Challenge: Commercial-Scale
Extreme Purity
e Requires parts-per-million/billion purity;
precise control of trace elements (Fe, Al
Ti, B, Li, Na, K, P).
e Achieving consistent purity at scale
remains an unsolved materials
engineering problem.

The most strategic
square on Earth - BBC
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I
Semiconductor
Grade

99.999% Purity
(<10 ppm Impurities)

)
e
"

Solar Grade
99.99% Purity
[Lab Scale)

Glass Grade

99.5% Purity
(India is Here: 120 ppm)

‘Silica Sand
Quartz Silica
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THE FASCINATING JOURNEY: SAND TO SILICON CHIP

\ CHIP \ DICING & FINAL TEST &
" MANUFACTURING PACKAGING / QUALIFICATION

ULTRA-PURE SILICON ) CRYSTALGROWTH ) WAFERS

BILLIONS OF
TRANSISTORS

CHIP DICING & FINAL TEST &

ULTRA-PURE SILICON CRYSTAL GROWTH WAFERS MANUFACTURING PACKAGING QUALIFICATION

THE RESULT: FROM SAND TO THE HEART OF...

Sand to Silicon Chip

SMARTPHONES EVS MEDICAL DEVICES DATA CENTERS



https://www.youtube.com/shorts/aar7FkxbEiM

Crushing/Sizing  Magnetic Flotation Acid Thermal Ultra-Pure Clean

Separation Leaching Treatment Wash Handling
Liberating High-intensity Surface Chemical Calcination/Qu DI water Packaging in
impurities removal of chemistry to purification enching to rinsing to Clean-room
without re- iron (99% remove using HCI, HF, expose remove conditions.
contamination. efficiency req). feldspars, and H,S0O.,. embedded residual acids.
micas, and impurities.

clays.



OPPORTUNITY

SUPPLY SECURITY

Reducing import dependence and enhancing
resilience against global supply disruptions.

Glass Biz Solutions

VALUE ADDITION
Enabling higher margins and industrial
o sophistication in high-tech value chains.
g

o SKILL DEVELOPMENT

: 9 Creating high-quality technical jobs aligned
with India’s demographic dividend.

ECOSYSTEM INTEGRATION

Anchoring upstream supply chains to
N support national semiconductor missions.

— 2 EXPORT POTENTIAL

— Positioning India as a reliable alternative
global supplier once certified

4%
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CHALLENGES

Seven Structural Barriers e GEOLOGY RARITY

Few deposits meet specs (Rajasthan, Odisha, Jharkhand need characterization)

* PROPRIETARY TECHNOLOGY

<10 ppm processes = Trade secrets, not available for transfer

e CAPITAL INTENSITY
$200M+ for greenfield facilities

* LONG QUALIFICATION

12-24 months, lot-to-lot consistency demands

* ENVIRONMENTAL COMPLIANCE

HF/H,S0, effluent, silica dust management

o ECOSYTEM GAPS

Limited downstream fabrication, logistics

¢ & o e TECHNOLOGY BARRIERS } D }
e o o Cannot rely on tech transfer, must develop indigenous R&D

® o ©o

® 6 o o




SR X T The, Not Just Spec

'- Task: Renyle)/=Reisie DL
‘_ —...  Of the reluEllgllle -

o~ 0 @ . o
0.5% im JUGES

Glass Industry: Semiconductor Industry:
99.5% Purity 99.999% Purity

Tolerance in Parts Per Million (PPM). Tolerance in Parts Per Billion (PPB).
Incremental Improvement. Fundamental Discipline Shift.

4% ¢
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WAY FORWARD

TARGETED EXPLORATION POLICY ALIGNMENT

Systematic surveys of Indian pegmatites Semiconductor Mission, PLI schemes,
(GSI partnership) Atmanirbhar Bharat
PUBLIC-PRIVATE PARTNERSHIPS SUSTAINABILITY

Government de-risk exploration, industry Energy efficiency, water recycling, acid
scale commercial recovery

R&D & PILOT PLANTS GLOBAL STANDARDS

Bridge lab (100 ppm) = commercial (<10 SEMI certification, international

ppm) qualification

4%




WAY FORWARD: A HOLISTIC ECOSYSTEM APPROACH

——

PUBLIC-PRIVATE
PARTNERSHIPS

DE-RISKING
COMMERCIAL SCALE-UP

TARGETED /
EXPLORATION |

PEGMATITE FOCUS
NEAR CLUSTERS

ﬂégmﬂg%ﬂ;

R&D & PILOT /

*”@] i@_\* POLICY
FACILITIES | e G ceruL ALIGNMENT
PROCESS OPTIMIZATION LOCALIZATION: e NSM
TECH DEMO CENTERS p ATMANIRBHAR PLI SCHEMES

COORDINATION &
COLLABORATION

BHARAT
e of

' \ DIGITAL QC & GLOBAL
| CERTIFICATION

dléj;:éﬁ? EEHW{ﬂisernr

ADVANCED ANALYTICS INTERNATIONAL STANDARDS
REAL-TIME QA GLOBAL ACCEPTANCE

SUSTAINABILITY /
FOCUS / Val g \

ENERGY EFFICIENT | ‘0

WATER RECYCLING
ACID RECOVERY K{@i
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" ROLE OF ACADEMIC INSTITUTION

IIT BHU and similar institutions are
uniquely positioned to bridge the gap

through:
@ muls o
220 £) N
Ch @ =
CHARACTERIZATION PROCESS WORKFORCE
SCALE-UP STUDIES
Utilizing XRD, ICP-MS to OPTIMIZATION b DEVELOPMENT
understand purification Refining leaching kinetics Briaging the 100 ppm to <10 Training the next
potential. and thermal treatment. ppm commercial gap. generation of materials
scientists.
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INTERNATIONAL COLLABORATION

Co-development, not technology transfer

INDIA '«G‘ GLOBAL PARTNERS
',,'b
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INDIA’S RESEARCH GLOBAL
SILICA COLLABORATION
LOCALIZATION E"Ey BODIES

PILOT PLANT TALENT
MODEL EXCHANGE

A, .

MUTUALLY BENEFICIAL PARTNERSHIP
SCALE, TALENT, INNOVATION
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CONCLUSION

Transforming India
from a materials
importer to a
qualified global

~ supplierin the
semiconductor
value chain

Technology Fﬂlicy Patient
Development Support Capital




LET’S CONNECT

For Students: Research mentorship, HPQ
purification projects

For Faculty: Joint R&D, pilot plant
partnership

For International Partners: Collaborative
research, co-development

SHARAD CHANDRA
Promoter & Consultant
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THANK YOU

O 919879577954
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www.glassbizsolutions.com

@ sharad@glassbizsolutions.com

0 Vadodara, Gujrat



