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SHAKTI

Shakti Photon Solutions Private Limited
(MSME: UDYAM-AP-04-0039934)

Vision: Building net-zero technology with Green Hydrogen.

Mission: Green Hydrogen, Reducing Global warming, Cleantech, Net Zero goals.

Founder and CEO
Dr. Mallikarjuna Rao M

Office Locations:

e IIT Madras Research Park, Chennai
* Phase 7, Spray House, Mohali

. 11;1, Indhira Gandhi Nagar, Guntur info@shaktiphotonsolutions.com
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Team

SHAKTI

= From India

o Shakti Photon Solutions Pvt. Ltd. (MSME): Dr. Mallikarjuna Rao M
o Spray Engineering Devices Ltd. (Scale-up Industry Partner): Mr. Vivek

O

Verma (Managing Director)
CSIR-CIMFR (Academic Partner): Dr. Prakash Dhondiram Chavan

= From the EU

O

BEST - Bioenergy and Sustainable Technologies GmbH (Industry —
Partner): Dr. Thomas Hannl

TU Wein
Karlsruhe Institute of Technology




CO,_ThermaI reduction with Biomass: TGA-MS

Ammonia (NH,) SHAKTI

(]
[J 2: Hydrogen |

] 17: Ammonia |7
[] 28: Carbon monoxide ’—
[ 34: Hydrogen sulfide |~
[] 44: Carbon dioxide F
[J 12: Methane ’7

Arbitrary units (a.u.)
el

TGA of Bagasse

290 °C (Hemicellulose fragmentation)

0 Ry
80.0

345 °C (Cellulose fragmentation)

Weight (%)
z
B

0 500 6000 7000 &
Temperature (°C)

45 130 210 295 380 460 545 630 710 795 880 960 1045
Temperature ( °C )



COQ_ThermaI reduction with Biomass: TGA-MS
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COQ_ThermaI reduction with Biomass: TGA-MS
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Renewable Energy costs in India (1990-2030)
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Cost of Biomass in India (1990-2030)

EUR/ Ton
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Mr. Vivek Verma
Managing Director

Spray Engineering Devices Limited (SEDL)
India

vivek.verma@sprayengineering.com
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Manufacturing Insights- Production
Machineries

—
CNC Plasma Cutting
Machine

Grinding Machine Welding
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Dalmia Bharat Sugar and Industries

—> First Boiler-less plant in India

Ltd., U.P., India

Design, Engineering, Supply, Erection and Commissioning
of Boiler Free MVR based system for 170 m3/day Grain

BA%S bVEUIESteam reduction and 100% elimination of
cooling tower, dryer
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Hans Heritage Jaggery Plant, Shamli; U.P:;

India

— i
Wi

A yx’ ,.’1

[ Plant
capacity

~

| 250 TCD |

Sugarcane
processing

12

Regatec 2025, Weimar, Germany || 20- 21 May 2025

\ plant

( MVR based A

_J




SEDL’s Jaggery plant, Bidar, Boil
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Mornisa Bioorganics Pvt. Ltd.,, Maharashtra,
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Motivation

Hydrogen Electrolyzers for

SHAKTI
Biofuel industries ,




CSIR-CIMFR @

Dr. Prakash D Chavan
Chief Scientist & HORG
CSIR-CIMFR

20 kg/h
Air-Blown (PFBGQ)
Pilot Plant Facility:

Oxy-Blown Pressurized
Fluidized Bed Gasification
(PFBG) Pilot Plant Facility:

16 25+ years of R&D experience on Gasification
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SYNGAS
PLATFORM
VIENNA

A research hub featuring a Waste2Value
process chain: 1 MW DFB gasification +
250 kW Fischer-Tropsch synthesis
demo

A connected laboratory supplied with
real syngas for gas cleaning and
upgrading




Syngas Platform Vienna: experimental equipment @))

2~ Dual fluidized bed (DFB) gasification:

[N

1 MW demonstration-scale plant for
long-term campaigns of multiple
weeks continuous operation

y 4% . Advanced DFB gasification
ii“ \\| =70 " 4| (aDFB) reactor design
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DFB Operation Overview

Feedstock:
Biomass Waste
Plastics
Agricultural Residues
Industrial Waste

Product gas

1

9%

Bed material, heat
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14%

ﬁ Flue gas/COz

Gasification

(bubbling fluidized bed)
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MH,
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Combustlon/CaIcination

(fast fluidized bed)
850-950 °C

Chemical Synthesis
(catalytic processing)

SER Classic co,
T: 650-750°C | T:780-850°C | T:750-850°C
CaCo, Si0,, Olivine Si0,, Olivine
Steam Steam Co,

Bed material + char

Fischer-Tropsch Methanation
T: 200-300 °C T: 300-350°C

Fe-catalyst Ni-catalyst
Syncrude SNG




Syngas Platform Vienna: experimental equipment @))

Slurry-Bubble-Column-Reactor (SBCR):

250 kW pilot-scale Fischer-Tropsch ';
plant for long-term campaigns of °e

multiple weeks continuous operation R A

Gas cleaning includes hot filtration, a wb‘ b3

guench, solvent scrubbers, activated : -«R

carbon filters and ZnO filters g B2 == s
XIT
Typical syncrude Qi
::37 composition In cooperation
£ with KIT
Karlsruhe
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Syngas Platform Vienna: experimental equipment @»

e P S Test-rigs for gas cleaning
i %z I and upgrading

Lab-scale Fischer-Tropsch
Aqueous phase reforming
Temperature swing adsorption
Gas storage system

Syngas fermentation (planned)
...and more to come....

All lab-scale test-rigs can be supplied with
real product gas from the 1 MW DFB
gasification demo-plant!
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Research Partners 48
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Thomas Karl Hannl

® 1) Senior Researcher| Syngas Platform Technologies

thomas.hannl@best-research.eu
T +43502378-9357
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