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Hydrogen in Lithuania (Industry)

: ORLEN Lietuva, AB
- * Qil refinery.
H, annual demand: 50 000 metric tons.

Technology: Reformlng

: Klaipédos nafta, AB

: « LNG terminal -the energy

. security of the Baltic Sea Region.
Plansto be H, transportationhub

in Balticregion.

: Achema, AB

: Fertilizers producer.
H, annual demand: 150 000 metric tons.
Application: H, forammonia.
Technology:reforming (18 % of total LT

CO, emissions).
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5 SG Dujos, UAB

<
X Lietuva

Ellnta Motors UAB

* DevelopmentofH, FC
vehicles.

Hydrogen technologies for vehicles.

Green H, producer.
Use up to 10% of hydrogenated natural gas.

Amber Grid, AB

: * LithuanianNG TSO.

< * Hyinjectioninto NG grid system
project (up to 10 %). _
Started to operate GIPL pipeline. :

|EnItIS UAB

: » Biggest electricity supplierin LT.

700 MW offshore wind park till 2030.




Hydrogen in Lithuania (R&D, more than 40 years experience!!l)

: Center for Physical Sciences and Technology :

: Klaipeda University : » H, productionvia electrolysis and
hydrolysis

' Offshore H, application, ..............................
- shipping :

El Klaipédos .
O universitetas - Vilnius University

= ¢ Fuel cells, synthesis and
: analysis

kauno  TECHNOLOGIJOS MOKSLY

- Kaunas University of Technology : (ehmologios CENTRAS
- = universitetas
: ¢ Fuel cells, synthesis and : ;
analysis, electrolysis : E LITHUANIAN irioue oo st
e Y : :E:sErklcT;JTE Bt e - Vilnius TECH
S 3 VYTAUTAS MAGNUS| AUDE : HZ mixtu re With NG, its

2 UNIVERSIT VILNIAUS GEDIMINO . . . .

TECHNKOS UNVERSITETAS : applicationto transport sectorf:

) (S

: Lithuanian energy institute
: H, production, storage, application
Energy balance and management :
Batteries R&D ytautas Magnus University
Applicationinvariousfield - H, economy, policy, lawand
> ; : regulations, energy security




Aluminum in circle economy - from waste through hydrogen
energy to alumina__

Pure Waste ° ,
aluminum aluminum -~ =

Clean reduction B]m Hydrogen

process of Fuel col production
Al,O;

2.89 kg Al(OH)s

Reaction
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Iceland, Liechtenstein, Norway grants. Baltic Research Programme. I T
Project "Aluminumin circle economy - from waste through hydrogen energy to alumina" — AliCE-Why (2021-2024 m.) _- .I-
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Hydrogen production as it needed: direct reaction of Al with water @

2Al + 6H,0 - 3H, + 2Al(OH),
1gAl> 1,21H,

Formation of plasma
Native Al,O, altered layer
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Urbonavicius M., Varnagiris S., Milcius D. Generation of hydrogen by the reaction between plasma modified aluminium and water
(doi: 10.1002/ente.201700344) // Energy Technology. ISSN 2194-4288.Vol. 5. No. 12. 2017. p. 2300-2308 5

Plasma

Aluminium
powder

Patent application: PCT/IB2018/052123 (Lithuanian energy institute)



M-ERA.NET Project: INNOvative catalyst and its regeneration for clean Eﬂ
HYdrogen Production via methane Pyrolysis (INNOHYPPY; 2023-2025)

Patented
technology
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Synthesis of metal hydrides Eﬂ

MgH, and Mg,NiH, metal hydrides could be used as a hydrogen source for fuel cell application in
mobile devices. The objective of this invention is novel technology for hydrogenation of metals and

their alloys which allows avoiding the usage of expensive catalysts such as Pt and Pd.
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t ‘@) = W ATRTIRRAA R VL NETON
e (11) EP 2 338 834 A1
. (12) EUROPEAN PATENT APPLICATION
Metal hydride (69 omeotpucson: B0 IC: o cots anosmen

{21) Applcation number: 104T8001.0

(22) Date of filing: 21.12.2010

(B4) Designated Coniracting States: {72) Inventors:
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB = Milcius, Darius ,
GRHRHUIEISITLILT LU LV MC MK MT NL NO Lietuves energetikos institutas
PLPTRORS SESISKSM TR 44403 Kaunas (LT)
Designatad Extension States: = Lelis, Martynas ,
BA ME Lietuves energetikos institutas
44403 Kaunas (LT)
(30) Priorty: 22122000 LT 2000103 = Pranevicius, Lisdvikas
44404 Kaunas (LT)
(71) Applicant: Lietuves Energetikos Institutas
44403 Kaunas (LT) (74) Representative: Pranevicius, Gediminas
Law Firm Smaliukas ir Partneriai
M M Konstitucijos pr. 7
European patent: Method of hydrogenation of metals and their alloys, EP 2338834 B1. e




Hydrogen generation kinetics via hydrolysis of Mg2Ni and Mg2NiH4 E
powders
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https://doi.org/10.1016/j.ijjhydene.2021.08.139



https://doi.org/10.1016/j.ijhydene.2021.08.139

Digital gas controller

Metal hydrides in synthetic fuel production @

Heating
oven

‘To gas analyzer

Constant
pressure

5 &

Dehumidifier

Catalyst

Figure 8 Optical and SEM images: (a) as received Mg, Ni alloy grains, (b) Mg, Ni grains after grinding,
(¢) catalyst-AlL O3 mixture after methanation test, and (d) EDS elemental mapping of catalyst-Al, Oy
mixture afeer methanation test.

Lelis M. [LEI], VarnagirisS. [LEI], Urbonavicius M. [LEI], Zakarauskas K. [LEI]. Investigation of Catalyst Development from Mg2NiH4 Hydride and Its Application forthe CO2 Methanation
Reaction In: Coatings. Basel: MDPI, 2020, vol. 10 (12), 1178, p. 1-15. ISSN 2079-6412.
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Large Scale Hydrogen Valley: CROSS-BORDER HYDROGEN VALLEY AROUND THE
BALTIC SEA (BALTICSEAH2; 2023 - 2029 ongoing)- Hydrogen Association in
Lithuania

1. Pioneer and demonstrate 3. Design. develop. and
sustainable cross-border 2. Maximize the value of validate a replicable.
hydrogen valley between the extensive secior systemic approach for

South Finland- Estonia coupling in the market to creating a growing
with established hvdrogen reach net zero emission interregional hydrogen
use cases along the entire goals in the BSR economy to promote

hydrogen value chain energy security in the EU
SWEDEN
BalticSeaH?2

u u
5. Systemic,

imterconnected,
cross-sectoral and

_

1. Environmental
targets

3. Accelerated

4. Corridor D — ideal

2. Energy security ECONOMIC location
Lt

development

replicable approach

Core principles

M.O: Design, develop, and implement hydrogen Use Cases for the
. production, storage, distribution, and transmission of hydrogen:
Stuckhoi™y i | EsTONA starting from O and achieving 4,500 tonnes/year of new renewable
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o o ' | N hydrogen production in the Main Valley by 2024, another 3,000
L i -4 JR tonnes by 2025, additional 11,000 tonnes by 2029 and yet an
e W AN additional 30,000 tonnes by 2030. In total, 48,500 tonnes/year by
I 2030in 6 different production Use Cases with dedicated end-use

. ) lr;§:]>.r;3;1>\‘ ‘ " . . . . . H
Gussin) J 2 e W applications in the methanol, ammonia, chemicals, plastics, and

~ U

~

\ e refining industries (5) around 34,000 tonnes/year (~70% of the
#] amount of the produced hydrogen).
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