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ChemConnect 2022

Chemical Logistics: Policy, Infrastructure
Gap, and Opportunity




Can you show any 3 man-made materials or products
without the use of chemicals ?
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Prize of 100 million pounds
waiting for anybody since 2008




* Indian Economy: 5 TS by 2024-25
* 30 TS in next 30 years

S CO p e Of (Ref. Shri Piyush Goyal)
D ISCUSSION * Opportunities for Chemical

Companies and Academia to
partner




 Storage and transportation of
chemicals

* Transport with extreme caution to
: avoid any safety risks such as
Chemical contamination and spoilage

Logistics e Transportation and distribution
services, storage and warehousing
services, customs and security
services, green logistics services, and
consulting and management services
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Chemical & Allied
Industry

* Petrochemicals

* Refinery or Crude chemicals that
undergo semi-continuous processing
and

* Specialty chemicals that undergo batch
processing like pharma, perfumes,
paints, coatings and dyes.




Global Logistics
Market

OPPORTUNITIES AND FORECAST,
2020-2027

Global Logistics Market size
is expected to reach
$12,975.64 Billion by 2027.

Growing at a CAGR of 6.5%
(2020-2027)

Source: Allied Market Research




Market
Size

To grow from $251.94 billion in 2021 to
$271.73 billion in 2022 at CAGR of 7.9%.

Chemical market in the US increased by 1.4%
in 2021 and 3.2% in 2022, while shipments
increased by 8.1% in 2021 and 8.2% in 2022.

India's chemical sector (including fertilizers
and pharmaceuticals) : USD 178 billion in
2019 and is predicted to expand to USD 304
billion by 2025, with a CAGR of 9.3%.

India will be a hub of Chemical Manufacturing

Rise in chemical production is driving the
growth of the chemical logistics market.



Market Segmentation

GLOBAL CHEMICAL
LOGISTICS MARKET [’l\ By serdce B Crediiphy)
2021-2025 v s
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17000+ Reports covering niche topics. Read them at Wtechnavio



 Asia-Pacific was the largest
C h : ‘ region in the chemical

e m I Ca logistics market in 2021.
The regions covered in the
I_O I St I CS global chemical logistics

g market report are Asia-
Pacific, Western Europe,
M a I ket Eastern Europe, North
America, South America,

Middle East and Africa.




Ministry of Power, Gol, notifies Green

Hydrogen Policy, Feb. 17, 2022

feedstoc

The implementation of this policy will reduce

dependence on fossil fuel and also reduce crude oil
imports.
To meet 50 per cent of the country’s energy

requirements using renewable energy sources by
2030.
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Hydrogen demand could increase 10-fold by 2050

Demand in million metric tonnes H2
600

Power generation,
500 - buffering
400 - Transportation
300 - Industrial energy
200 Building heat
and power
100 New feedstock
= (CCU, DRI)
L Existing feedstock uses

2030 2040 2050

Adapted from Scaling Up, Hydrogen Council, 2017. Orginal units in EJ converted to tonnes H2; 1 EJ = 7,000,000 tonnes H2.



« Major players in the chemical logistic
market are making partnerships and

‘ n n Ova t i V e collaborations for the development of

innovative and technologically
advanced products

P rO d u Ct S . L?gtgcfr\%?es and intelligent cloud

» highly specialized tractors and trailers




Logistics of Managing Feedstock and Warehouses

O amd C = nxidation
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Side-chain oxidation

Slde-chain oxldation

Rinp-opening oxidation
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Platform chemicals
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1ST
GENERATION

CROPS
SUGAR CANE
PALM OIL
RAPESEED

*

2ND
GENERATION

LIGNOCELLULOSIC
WooD
STRAW
WASTE

3RD
GENERATION

MARINE
MACROALGAE

(SEAWEED)
MICROALGAE

2
4TH

GENERATION

BREAKTHROUGH
SOLAR-TO-FUEL
ADVANCED ALGAE

Biofuels



() Acids

& ketones .
New Products and New Businesses
Matal-catalyzed
Oxidation
() cyclic () Alcohols () Large Esters Acids
ethers organics
Acid-catalyrod Acid-caralyzed Baso-catalyred Aeid-catalyzed Acid-catalyzed
Dehydration Hydrolysis Condensation Esterification Dehydration
Functionalized () Sugar () Building block O
specialty alcohols molecules Furfurals
materials .
PP — e e o A rich catalog of
Oxidation Hydrogenation Hydrogenolysis Isomerization .
L — catalytic processes
sugars . "
IS available for
{) cellulose .
& hemicellulose producing value-
@@) viomsss added chemicals
from biomass.
O Lignin
Metal-catalyred
Bifunetional Dehydrogenation
Metal-catalyzod Metal-catalyzod metal-catalyred Demethoxylation
Oxidation Oxidation Hydrogenolysis Doalkylation
8 Diacids Syringaldehyde Propylphenol (O BTX chemicals
Aromatic acids Vanillin Eugenol
Vanillic acid Syringols
Aryl ethers

Alkylated methyl aryl ethers



Future
Logistics

Green Energy

GH2 and GNH3

CO2 capture, storage and transport
Biomass Valorization
DME

Methanol

Formic acid

Waste to wealth
Solar panels

Waste plastic

MSW



Role for
Academia to
Partner with
Logistic
Companies

* Scope for Modeling and Simulation
* Hazard and Safety

* Training of personnel associated with

storage, transport and delivery

e Studies on hazardous properties and

prevention of incidents and accidents.

Al and ML



T hank you all

o HERER

* R.T. Mody Distinguished Professor Endowment

* Tata Chemicals Darbari Seth Distinguished
Professor of Leadership & Innovation

* J.C. Bose National Fellowship, Dept of Sc and
Tech, GOI

* National Science Chair (Mode |), SERB, DST, Gol
* ONGC Energy Centre
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