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" Make innovation happen: support tools / methodologies to pave the way
toward Technology Readiness Level TRL 7-8-9 (2022)

" Innovation Way: from wishful thinking to real-life applications (2023),
" Innovation: Mystery or a Systematic Approach? (2024)
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Susumu Kitagawa Richard Robson
“for the development of metal-organic “for the development of metal-organic
frameworks” frameworks”

Nobel Prizes & laureates About Stories

Their molecular architecture
contains rooms for chemistry

The Nobel Prize laureates in chemistry 2025 have created molecular
constructions with large spaces through which gases and other
chemicals can flow. These constructions, metal—organic frameworks,
can be used to harvest water from desert air, capture carbon dioxide,

store toxic gases or catalyse chemical reactions.

Through the development of metal—organic frameworks, the
laureates have provided chemists with new opportunities for solving

some of the challenges we face.
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Omar M. Yaghi

“for the development of metal-organic
frameworks”

Educational Events & museums




Sveriges Riksbank Prize in Economic Sciences in Memory of Alfred Nobel 2025

Joel Mokyr Philippe Aghion Peter Howitt
“for having identified the prerequisites for “for the theory of sustained growth through “for the theory of sustained growth through
sustained growth through technological creative destruction” creative destruction”
progress”
THE NOBEL PRIZE Nobel Prizes & laureates About Stories Educational Events & museums

They show how new technology
can drive sustained growth

Over the last two centuries, for the first time in history, the world has
seen sustained economic growth. This has lifted vast numbers of
peopl erity. This
year’s laureates in economic sciences, Joel Mokyr, Philippe Aghion
and Peter Howitt, explain how innovation provides the impetus for
urther progress.

—
The laureates have taught us that sustained growth cannot be taken
for granted. Economic stagnation, not growth, has been the norm for
most of human history. Their work shows that we must be aware of,

gand counteract, threats to continued growth.
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Innovation “way”

$Z

the first attempt
to carry it out
intq practicg

the first
occurrence of
an 1dea for a
new product

O "bringing ideas to life*:
innovation

new ideas:
invention®

*patentable or not;
further implemented, it could geficrate a new product or process

potentially innovative, able to became
an innovation when successfully introdu\ﬁe@r\ the benefit of the society
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Technology Transfer

RESCEQIR::‘!;*! Movement of
?@8%?-5 knowledge and
R discovery (that fulfill
the three criteria* of
TECHNOLOGY)
to ...

1. systematic
2. in a certain place

3. directed for achieving a useful purpose
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Introduce
something
new and
useful that
has effect
in....
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Let’s proceed:




Research & Innovation Solutions

across various Societal Areas

¢ . . 4 Software Imagination & Vision
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Monica FLOREA

Head of Unit European Projects
Monica.Florea@simavi.ro



g IMA 'V SIMAVI Business Card

Software Imagination & Vision

+ 70 R&D projects Horizon EUROPE DEP EDF ISF EUREKA
awarded Horizon 2020 ERASMUS+ ERA-Net Eurostars
3
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https://www.simavi.ro/en/rd-projects
https://www.simavi.ro/en/rd-projects
https://www.simavi.ro/en/rd-projects

EMH SIMAVI Overview

Software imagination & Vision
COMPETENCES
Al/ML

powered ) -
DSS ST v’ Platforms development, Integration and Interoperability
XR v" Al/ML powered Software Tools, DSS and Analytics
solutions v" AR/VR/XR development for awareness, immersive

simulations for field-support and training

SIMAVI v’ User-center design (UX, Ul, UJ)

solutions

v' Pilot deployment and implementation in Eastern Europe,

loT and )
Platforms o by engaging key partners:
&"Dat.ta capabilities INOVAGRIA e Cities & Public Authorities
cot:c‘;l;on Farm * NGOs & Clusters & Research Centers -
ma:aftz’r:e"t * Farmers & farm associations “_
’ Multi-Actor ' * Industry 4.0 ‘
Digital participatory . * Energy DSO/TSO
Twins platforms/ Mobile * Hospitals
AR & o + LEAs & FR
Deliberative S S
platforms * Ministry of Environment, Water and Forests

e Ministry of Agriculture and Rural Development
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Software Imagination & Vision

SOLUTIONS & EXPERIENCE

v ICT platforms —> WhiteGoods
Platform, Automotive Platform
and collaborative Private Cloud
Platform

v"  Data collection tool from
loT & sensors

v Al-based Decision Support
System for manufacturing

v Al-Analytics Designer targeted
at sustainable consumption
patterns

v’ Digital Twins

Circular Economy & Industry 4.0

v Analytics tool — for process
modelling, predictive downtime,
failure, critical events

v' Maa$ - Manufacturing as a
Service

v" Augmented Reality (AR)
based inspection and
maintenance tool

v Cybersecurity solutions (data
encryption, authentication,
authorization)

v" Cloud to edge solutions

REFERENCES:

&y
Click on
Projects

6540 ACCURATE

[Coordinator SIMAVI]
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https://meta-os.eu/
http://www.zdmp.eu/
https://www.recipss.eu/
http://www.factlog.eu/
https://circthread.com/
https://kyklos40project.eu/
https://predict-6g.eu/
https://he-matchmaker.eu/
https://ec.europa.eu/info/funding-tenders/opportunities/portal/screen/how-to-participate/org-details/897024185/project/101138269/program/43108390/details
https://www.eumine-cost.eu/
https://accurateproject.eu/

EMH Industry 4.0 projects

Software Imagination & Vision Q%@ACCUQATE

ACCURATE - ‘Achieving Resilience Through Manufacturing as a Service, Digital Twins and Ecosystems’

= SIMAVI Role: Coordinator, ACCURATE requirements, integrated ecosystem,
Decision Support and Federated MaaS Solution, and pilot implementation with Continental (RO)

OUR CORE OBJECTIVES ACCURATE project enhances European manufacturing

competitiveness by improving sustainability, stability, resilience,

and adaptability. It develops innovative approaches and a human-

\’;f@ % centric Decision Support System to manage unforeseen events.

e ACCURATE ensures timely services, flexible logistics, and

eI production adaptation, while creating a trusted data space for

seamless  stakeholder collaboration. It also promotes

Manufacturing as a Service (Maa$S) solutions through shared
insights.

UNDERSTAND AND ADAPT SWIFTLY ADJUST LOGISTICS
TO UNFORESEEN EVENTS TO DIVERSE CONDITIONS

# | ¥

cuVAS:ﬂmMC‘ MAKE MAAS TECHNICALLY DRIVE DEEP INNOVATION > Use Cases: AIRBUS AtlantiC (FR), TRONICO and Tame-
AN ACCELERATE ADOFTON Component (FR), Continental Automotive (RO).

This project has received funding from the European Union’s Horizon Europe 5
programme under Grant Agreement N°101138269


https://accurateproject.eu/
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Software IT'IJJ‘_',Il’.""l,"rIli_'.II"I & Vision

MATCHMAKER —

2 o

Industry 4.0 projects Q c, )

‘Open data and industry driven environment for multiphase and multiscale Materials

Characterization and Modelling combining physics and data-based approaches’

= SIMAVI Role: MatCHMaker Framework Architecture and requirements, Al-based mechanisms
for Materials Characterization, MatCHMaker Open Repository for knowledge and data sharing

USE CASES:

Construction
Low carbon cement
Decrease CO2 emission in the production
Maximum substitution of clinker with alternative
materials with equal/superior performance

Energy
Solid Oxide Fuel/Electrolysis Cells
(SOFC/SOEC)
Produce hydrogen without CO2 emissions and
achieve the highest efficiency

Mobility
Proton-Exchange Membrane Fuel Cells
(PEMFC)

Produce zero-emission power in multiple
applications in transportation

The MatCHMaker project will enable the integration and interoperability
of complex characterisation and modelling (C&M) workflows matching the
needs of the EU manufacturing industry.

Requirements on multiphase and multiscale materials stemming from the
construction, energy and mobility sectors will be translated into specific
innovation challenges. An integrated approach will be used for establishing the
microscopic and macroscopic properties of advanced materials that will reduce
development costs, time and risks while improving sustainability.

» Partnership with ASRO - Asociatia de standardizare din Romania.

This project has received funding from the European Union’s Horizon Europe

programme under Grant Agreement N°101091687


https://he-matchmaker.eu/
https://he-matchmaker.eu/

Emn Smart Communities & Water ecosystems

Software Imagination & Vision

SOLUTIONS & EXPERIENCE

v' Al-based Decision Support Systems dedicated to policymakers and
communities

Smart City Digital Twins

Data collection tool from loT & sensors

Citizen participatory platform / RRI platform

Social Media Data Acquisition Engine

Al-powered credit risk assessment and factoring indicators
Mobile Application for citizens engagement

Augmented & Virtual Reality

D N N N N N N NN

Interactive & educational games development, serious games &
gamification

v ICT Framework for water ecosystems

REFERENCES:

&
Click on
Projects

naaoes | |\V/ON

LIVING INNOVATION
Ei“ﬁ Q%D PANTHEON

Iilze:AoTe
ACAB SUPER MoRRI

I, NEVERZ
A AsMORE



http://www.naiades-project.eu/
https://www.nevermore-horizon.eu/
https://www.ithaca-project.eu/
http://www.living-innovation.net/
http://www.super-morri.eu/
https://simavi.ro/en/acab-accessible-credit-for-all-businesses/
https://pantheon-project.eu/

E IMA ﬂ Water ecosystems projects S

Software Imagination & Vision N Aw%}s

NAIADES - ‘A holistic water ecosystem for digitization of urban water sector’

= SIMAVI Role: NAIADES ICT framework integration & communication platform, pilot
implementation and evaluation with Dunarea Braila Public Utilities Company (RO)

0 , NAIADES aims to modernize and digitize the water sector by providing a holistic
ICT framework for efficient water ecosystem management, integrating innovative tools:
] = optimization of water consumption and smart water operation scheduling tool;
= personalized water behavioral change support mobile application, which will aim to
Water consumption & enhance public awareness on water consumption and usage savings;

efficiency = water demand prediction Toolkit which will predict the water demand, save water

Confidence of water resources, reduce operation and energy costs and greenhouse gases.
consumers
Safety & reliability Pilot demonstrations in 3 areas: Alicante (Spain), Braila (Romania) and Ville de

Personalized persuasive Carouge(Switzerland).
feedback and services

This project has received funding from the European Union's Horizon 2020 research and
innovation program under grant agreement No. 820985



http://www.naiades-project.eu/

PANTHEON - ‘Community-Based Smart City Digital Twin Platform for Optimised DRM operations and Enhanced
Community Disaster Resilience’

gevo‘“ THE EV“-Ny

e

(ITD PANTHEON

= SIMAVI Role: Smart City Digital Twin (SCDT) platform, Al-based modelling
& self-adaptive simulations, Integration & testing of PANTHEON platform

EMH Smart Communities projects [1/2]

Software Imagination & Vision

PANTHEON focuses on developing a Community-based Digital Ecosystem for Disaster

DISASTER Resilience utilising Smart City Digital Twin (SCDT) technology and other emerging
| - innovations to advance the existing risk assessment methods, mitigate potential
vulnerabilities and build a strong community disaster resilience foundation:

* PANTHEON Disaster - Resilient Communities Model

* Smart City Digital Twin (SCDT) for Community Disaster Risk Management (DRM)

* Decentralised and Participatory Governance & Tools

* Intelligence, CM-SCDT Processes and Optimal Disaster Risk Management
Operations

e Data Delivery Scheme and Remote Sensing for Community-based SCDT

* Interactive User Interface for a Holistic Simulation Environment & Synthetic
Environment

DISASTER | |
» MANAGEMENT 0

4N37g 341 wasdY

This project has received funding from the European Union’s Horizon Europe
programme under Grant Agreement N°101074008



https://pantheon-project.eu/

EMH Smart Communities projects [2/2]

Software Imagination & Vision

LIVSN

LIWING INNOVATION

LIVING INNOVATION - ‘implementing RRI through co-creation of smart futures with industry and citizens’

= SIMAVI Role: Development & Implementation of the Virtual Community Platform

im In the LIV:IN project, major industry leaders join forces

to co-create more responsible approaches to innovation

building on the premise that recognition of the value of RRI

among industry is necessary for achieving the aim of the

call “to progress further in integrating RRI in industrial

contexts”. it
Its Virtual Community Platform (VCP) tackles

challenges of virtual communities by incentivizing

collaboration, fostering content co-creation, showcasing

use cases, and accumulating credits based on content

creation and user interactions. -

This project has received funding from the European Union’s Horizon 2020 research and
innovation programme under grant agreement No 78799

10



http://www.living-innovation.net/

Emﬂ Green Deal & Environmental Monitoring

Software Imagination & Vision

REFERENCES:

&y
Clickon
Projects

SOLUTIONS & EXPERIENCE

Urban Safety and Management

Environmental monitoring

v GIS v Integrated toolkit for intelligent
v"ICT Toolkit for simulating and assessing management of processes, ethics and NEVERZ
the impacts and risks of climate change technology for Urban Safety &@MORE

FLOOD-serv
[Coordinator SIMAVI]

v ICT framework for flood
environmental emergency & awareness

v" Toolbox for Decision Support and
adaptive control of air quality monitoring,
Soil Pollution monitoring

o

N.
‘5 SILVANUS ...,

Forest and Ecosystem Management

v’ Support large-scale, cross-border
demonstrators of ecosystem

v" Al based DSS for optimizing forest
management decisions for a low-carbon,

climate resilient future in Europe

restoration, focusing on degraded
terrestrial, freshwater, coastal or

™

v Platform for efficient resource utilization
and prevention against global wildfire threats

v Authoring tool with AR/VR content

marine ecosystems
v' ECOSUNT - Efficient solutions for

TREEADS IMPETUS

curation

waste management

CE) ECUSUNT {a;—éliér?\

\’\-‘\. TE MARALENEM



https://itea3.org/project/establish.html
http://www.floodserv-project.eu/
https://silvanus-project.eu/
https://optforeu.eu/
https://treeads-project.eu/
https://www.nevermore-horizon.eu/

EMH Green Deal projects [1/2]

Software Imagination & Vision

h1
&’ SILVANUS

SILVANUS - ‘Integrated Technological and Information Platform for Wildfire Management’

= SIMAVI Role: Authoring tool with AR/VR content curation for training firefighters, Forest fire ignition
models, Pilot deployment and implementation in Romania (Rodna Mountains National Park)

s &92‘ #@'ﬁ on:m pecumens SILVANUS platform will cater to the demands of efficient resource utilization
' . ! p— . . . o 1ge
@ ’ il 5.5 ﬂﬁ' and provide protection against threats of wildfires encountered globally.
Cloud 2 st s SILVANUS will establish synergies between environmental, technology and social
SILVANUS % oo ...&a
_ Platform W. science experts for enhancing the ability of regional and national authorities to
gfg—ﬁ > monitor forest resources, evaluate biodiversity, generate more accurate fire risk
o . (&hom;j indicators and promote safety regulations.
Al b0 The novelty of SILVANUS lies in the development and integration of advanced
= ﬂwh semantic technologies to systematically formalise the knowledge of forest
P S administration and resource utilization. The project innovation are validated
4 F 6* through 11 pilot demonstrations across Europe and internationally.

This project has received funding from the European Union’s Horizon 2020 research and 12
innovation programme under Grant Agreement no. 101037247.



https://silvanus-project.eu/

Software Imagination & Vision

EMH Green Deal projects [2/2]

TREEADS

TREEADS - ‘A Holistic Fire Management Ecosystem for Prevention, Detection and Restoration of Environmental

Disasters’

Upgradable &
interoperable design

Market & societal v
oriented m

RE-USE of
resources

SIMAVI Role: Integrated Fire Management systems, practices and services, Virtual Reality simulators,

pilot deployment and implementation in Romania (Macinului Mountains National Park)

Four layered approach

Environmental
friendly

= Designed by
® End-users
’ @-@

Human & Animal
Evacuation

v
-
¢
Worldwide Pilot Holistic Fire
Campaign Management

This project has received funding from the European Union’s Horizon 2020 research and

innovation programme under Grant Agreement no. 101036926.

TREEADS proposes the use of a real-time risk evaluation tool that can receive
multiple classification inputs. To create a model of Fire adapted communities (FAC)
in parallel to insurance incentives, TREEADS will use alkali activated construction
materials (AAM) integrating post-wildfires wood ashes (PWA) for fire-resilient
buildings and infrastructure. Uses a variety of technological solutions such as: the
Copernicus infrastructure, drones customized for accurate forest supervision, VR for
training, wearables for the protective equipment, UAG and airships;

Will be demonstrated and validated under real operating conditions that will
involve 8 complex pilot implementations executed in 7 EU countries and in Taiwan.

13



Software Imagination & Vision

EMH Environmental Monitoring projects [1/2]

Opt4EU

Opt4EU - ‘OPTimising FORest management decisions for a low-carbon, climate resilient future in Europe’

= SIMAVI Role: OptFor-EU Decision Support System, architecture and technical specifications,
DSS backbone framework and ML based scenarios, pilot implementation & deployment in Romania.

Modelling the F-C Nexus
WP2 [M1-M48)

Engaging Stakeholders in the

Case Study Areas i
WP3 [M1-M42] E

i OptFor-EU Decision Support System |
: WP4 [M6-M46) !

T o -

; Up-take and User Adoption E
: WPS [M1-M48) i

The OptFor-EU project is developing a Decision Support System (DSS) to help forest
managers and stakeholders optimize decarbonisation strategies and enhance Forest
Ecosystem Services (FES) across Europe.

Leveraging digital technologies, the DSS integrates:

* BigData & existing datasets;

* Novel essential forest mitigation indicators;
 Climate & forest response modelling;

e Al-driven decision-making tools.

For the 8 case study areas, the DSS will provide a ready-to-use digital solution to
support climate-resilient forest management, ensuring sustainability, business
adoption, and societal impact.

This project has received funding from the European Union’s Horizon Europe
programme under Grant Agreement N° 101060554

14


https://optforeu.eu/

Software Imagination & Vision

NEVERMORE - ‘New Enabling Visions and tools for End-useRs and stakeholders thanks to a common MOdeling
fRamework towards a climatE neutral and resilient society’

= SIMAVI Role: ICT Toolkit design, development and deployment, pilot implementation in Romania
for wetland in Danube Delta Region.

The NEVERMORE project advances integrated models and interactive digital tools to
assess climate change risks and enhance mitigation and adaptation policies. It fosters

nterdisciplinary and risk

cimatechangeimeact= dynamic collaboration among public and private stakeholders through local and

co-praduction transnational councils, driving co-design, innovation, and impactful policy-making.

of knowledge

It focuses on 5 case studies, including climate change hot-spots such as an islands, the
policy-makers in Boreal, Mediterranean and Alpine regions:

decision-making to tackle
climate change

©)

stakeholders and
end-users on the societal
transition

O O O O

NEVERMORE research
outputs to promaote
international cooperation

This project has received funding from the European Union’s Horizon Europe
programme under Grant Agreement N° 101056858

Island — Sitia, Crete island (EL);

Mountain region — Trentino region (IT);
Boreal region — Norrbotten County (SE);
Mediterranean region — Murcia region (ES)
Wetland — Danube Delta (RO).

15


https://www.nevermore-horizon.eu/

EMH Food & eAgriculture

Software Imagination & Vision

SOLUTIONS & EXPERIENCE

v

INOVAGRIA farm management system created for managing the

activity of agricultural, vegetable or animal farm

v" Al-based Decision Support Systems (DSS) on crop management, pest
control, and irrigation

v' Community participatory platforms/ RRI platforms

v" Geographic Information Systems (GIS) for mapping and spatial analysis

v

Interactive Dashboards to provide real-time visualizations of key

indicators, helping stakeholders make informed decisions

v

AN NN

Digital Twin
loT platforms and real-time data collection from loT sensors
Mobile apps

Data driven AR/VR/XR immersive simulations

&
Click on
Projects

tap
é o2ia g
.\.) Qﬂ/%

INOVAGRIA (f

TRIBIOME®

16


https://www.tribiome.eu/
http://www.h2020-demeter.eu/
https://agridatavalue.eu/

o X

IS/ IMAV/I]

Software Imagination & Vision

Beneficiary: Payment and Intervention Agency for Agriculture 1\ D IA

Agentia de Plati si Interventie
pentru Agricultura

Integrated Administration and Control System (IACS)

Figures and Facts:

The system ensures consistency and compatibility between national schemes for farmers, covering:

* 944 076 unique applications submitted for * Over 13,4 billion EUR paid
a yearly campaign * Over 83 million operations
¢ 34,55 million agriCUIturaI thSicaI bIOCkS, performed in the APIA’s
for all schemes required information system

* 1,45 million farmers in the database

Organizational structure:
* 42 county centres
* 5,000 internal users
*  4+900,000 beneficiaries

17
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Emﬂ INOVAGRIA — Farm Management System N

Software Imagination & Vision | N O V AG R I A

k Simple, intuitive and user friendly
| _’ Integrated farm management software

novasma  COMPONENTS:

Vi

— Farmland Mobile Application
g

Agricultural Activities ﬁ Maps
.. Fertilizing Management % Subsidies Livestock registry
.‘ ‘
I Y .
"

U Crops Rotation
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Software Imagination & Vision

SOLUTIONS & EXPERIENCE

v' Cybersecurity domain solutions
(vulnerability assessment, threat
detection, risk mitigation):

Data integration from loT
sensors

v ElIS (Energy Integrated
Information System) application

v Predictive Analytics Tool to
anticipate downtime, failure,
critical events

v'  Software Architecture for
small and medium distribution
system operators (DSOs)

v Integrated Smart GRID
Cross-Functional Solutions

v loT Platform development &

Energy efficiency & Mobility

Heatmaps to represent vulnerable
components or malware/intrusion
activity

Dashboard and Attack Graphs
displaying how an intruder can
traverse a network of nodes
through vulnerabilities

Dark Web Monitoring tool (MT) for
potential threats

SIEM (System Information Event
Management) for collecting and
analyzing security event data

REFERENCES:

&y
Click on
Projects

%) ENERGY SHIELD
[Coordinator SIMAVI]

19



http://www.integridy.eu/
http://www.energy-shield.eu/
http://www.flexigrid.org/
https://cyberseas.eu/
https://idriving-project.eu/
https://interped.eu/
https://etaum.ostimtech.net/en/projects/dem4ped

E IMA ” Energy efficiency projects [1/2]

'l

Software Imagination & Vision

¥ FlexiGrid

FlexiGrid — ‘Interoperable solutions for implementing holistic FLEXIbility services in the distribution GRID’

=  SIMAVI Role: FlexiGrid system architecture, development of cross-functional platform
integration, security access control and communication services

gontroland The FLEXIGRID project develops solutions to ensure the security and reliability of
intarvention. electricity grids as renewable energy integration grows. It provides an enabling architecture for

small and medium DSOs to unlock flexibility resources, offering 1oT, peer-to-peer and peer-to-
Lcal snkiegy pool marketplaces, vehicle-to-grid, power-to-heat, and power-to-gas solutions, along with
of energy/grid innovative business models.

services

By enabling cross-sector integration, resource optimization, and demand response—
st including EV charging schemes and storage—DSOs can address capacity shortages while
smsaneimesead  Upgrading aging systems with smart technology.
and energy trading

» 8 use cases will be demonstrated in 4 countries (Sweden, Bulgaria, Turkey,
o e Switzerland) - the demonstration sites will be operated by 3 DSOs and 2 large

from storage,

P-2-G and EVs companies.

This project has received funding from the European Union's Horizon 2020 research and

innovation program under grant agreement No. 864048 20



http://www.flexigrid.org/

EMH Energy efficiency projects [2/2] R D“’q
Software Imagination & Vision aﬂb
INTERPED

InterPED - ‘INTERoperable cloud-based solution for cross-vector planning and management of Positive Energy

Districts = SIMAVI Role: InterPED architecture, cybersecurity measures, and platform system

integration; user visualization tools and piloting activities with Alba lulia College District (RO)

GOALS:

D improved integration of energy InterPED aims to enable the concept of PEDs via sector coupling, cross-vector
(e.g. rlisttrihutet!strer;lewtah{rgl_en?_rﬂ integration, demand flexibility and consumer engagement, while improving
generation, waste neat uisacon, i . .
storage) and non-energy sectors utilisation of local RES, storage and excess/waste heat (E/WH) sources. InterPED will
e ote peg T posttue Enerey deliver a scalable and adaptable cloud-based platform composed of analytical,

Delaroassl particputinLohoumaers modelling and optimization services for planning, supervision and control of
and energy communities in the value integrated PEDs (including power, heating and cooling, mobility).
chain of the energy system.

2 Increased availability of tools, guides . . . . , . ..
and interoperable solutions for planning, » Demonstrated at 4 pilot sites in: Lugaritz-Matia Community (San Sebastidn,
b i e g Spain); Ecovillage Findhorn (Scotland), Arena Innovation Community

O Improved integration of PEDs in energy (Switzerland) and Alba lulia College District (Romania).

systems, improved contribution of PEDs
to energy grid robustness with regard
to dependencies to energy supplies.

21

This project has received funding from the European Union’s Horizon Europe
programme under Grant Agreement N°101138047


https://interped.eu/

EMH Mobility projects @

Software Imagination & Vision

1IDRIVING

iDriving — ‘Intelligent & Digital Roadway Infrastructure for Vehicles Integrated with Next-Gen Technologies’

= SIMAVI Role: Mobile and in-vehicle applications for early warnings, Digital Twin-Based
Control Center with XR features, pilot implementation with Municipality of Alba lulia (RO)

iDriving project focuses on enhancing road safety through intelligent, data-driven solutions for
urban and secondary roads across Europe. Leveraging advanced technologies like Al, digital twins,
and real-time monitoring, iDriving aims to provide comprehensive safety and traffic management
by detecting road hazards, optimizing infrastructure maintenance, and enabling efficient vehicle-to-
infrastructure communication.

Key Goals:

» Safety Criteria Catalogue (SCC);
* Enhanced V2| Communication;
* Real-Time Monitoring and Hazard Detection;

* Digital Twin for Predictive Maintenance;
e User Training and System Validation;
* Open Science and Data Sharing.

»  Scenarios in 6 unique pilot sites in Austria, France, Spain, Croatia, Romania, and Greece.

This project has received funding from the European Union’s Horizon Europe
programme under Grant Agreement N°101147004

22


https://idriving-project.eu/

IS/ IMAV/I]

Software Imagination & Vision

eHealth

Integrated Health Information System in Romania — SIUI

Beneficiary: National Health Insurance House (CNAS)

15,5 millions
persons registered
with cards

s

= 150+ millions

medicine

prescriptions registered in
3 years;
= 16,000 prescriptions daily.

Completed in
Dec. 2015

= over 6,000 Family Doctors
= over 1,000 hospital users
= 8.6 millions personal files

El?iil
Covers all population of Romania % L

all Health Insurance County Houses
62,968 doctors

14,812 family doctors

111,783 nurses

5,799 clinical services providers
2,672 laboratory services providers
893 home care providers

1,126 providers of ambulatory
recovery services

802 hospital services providers

179 ambulance services providers
302 suppliers of medical devices
5,398 providers of pharmaceutical
services

6,799 dental care providers
23
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Software Imagination & Vision

REFERENCES:
SOLUTIONS & EXPERIENCE $y
Click on

ox

LINK

Projects / [Coordinator
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. . . . . . . & Sustainable solutions for healthcare i Bec n e
v" Monitoring solution for patients with neurodegenerative diseases d
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EMH Cybersecurity & Security

Software Imagination & Vision

SOLUTIONS & EXPERIENCE

Security Infrastructures and Frameworks

Real-time Early Detection and Alerting Framework for Operation Control Systems
Operational Cybersecurity Risk Management Platform

Big Data Integration Platform with real-time alerts

Physical threat response Optimization (PTRO) tool

Data Fusion Tool for multi-source comprehensive data view

Analytics for real-time border event alerts

Data Acquisition, Analysis, and Visualization

Social Media Data Acquisition Engine

AN NN VY RN

Multimedia Analysis for Crime prevention and Investigation
Mobile apps monitoring or for on Field Guidance
Al/ML-powered Prediction & Visual Intelligence

Stream data collector

SN N XX

v' Biometric data integration & analysis
Training and Skill Development
v" XR Training dedicated to LEAs, First Responders and Cybersecurity experts
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EMH DEFENCE (European Defence Fund)

Software Imagination & Vision
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v' Adapting technologies from civil applications or addressing hybrid warfare

v Measurement and monitoring of physiological and cognitive state of FEDERATES -

soldiers X Q FEDeratedEcosystem of

v euRopean simulation Assets
AR/VR/XR q ® for Training and decision

v Collection and sharing of sensor data Support

v .U.ser interfaces to help' users and in particular pilots to understand and FEDERATES project has the
anticipate the system behaviour objective of building the first prototype
v Common simulation framework for wargames/combat simulations with of a European MSaa$ (Modelling &
the potential to facilitate reinforcement learning for mission planning and Simulation as a Service) Ecosystem, to

support decision making and training

. . , of European Armed Forces. The project,
v' Computer-based decision support system that leverages Al, machine led by Rheinmetall Electronics, is a

learning, wargames/combat simulations and digital twins of the battlespace multinational activity funded by the EU

execution support

Commission, with the support of
15 European Nations.
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v" Augmented cultural heritage
inclusion and accessibility

v" One-stop-shop and open
marketplace for XR applications
as support for learning, training
and education

v' Context-Aware AR content for
combining digital information
with the physical world

v Authoring Tools to create,
design, and produce digital
content

eLearning & eTraining

v Interactive & Educational
games development

v" Complex Virtual Laboratories
with 3D immersive

v elearning platform dedicated
to Training & Awareness

v Single APl interface to interact
with different VR devices

v" Deployment across multiple
mobile and wearable AR/VR
devices
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Emﬂ eLearning & eTraining

Software Imagination & Vision

Complete portfolio of digital solutions for learning and development, providing our clients with a wide spectrum of

solutions, from traditional to cutting edge:

eLearning Courses

We create online courses, 30 to 90 minutes long, that can
deliver the required knowledge and skills on any topic

Microlearning

Designed for on-demand learning, microlearning videos are
designed to provide employees with support at the point of
need

Video Learning
Designed to engage any learner, video courses are the most
efficient way to deliver knowledge to the target audience

LMS

We provide installations and customizations of open-source
Learning Management Systems, such as Moodle or Totara

Consultancy

We provide extended consultancy on learning and
development, from L&D strategy, analysis, impact or
creating competency frameworks

ooooo
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Thank you!

Monica FLOREA
Head of Unit European Projects
Monica.Florea@simavi.ro
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PRIOCHEM 2025 - Round Table: Research and Innovation — Societal Impact

1. A general regard:
. Research and Innovation are the twin engines of human advancement.
. R&D is often viewed through the lens of technical progress or economic competitiveness.

« BUT : R&D value lies in Societal Impact : how discoveries improve lives, enhance security, and strengthen collective
resilience.

Historically:

Defence and Space domains have served as incubators for high-risk, high-reward technologies that
eventually find widespread civilian applications. The trajectory from fundamental research to practical
benefit, which is often termed the “innovation spillover” effect, continues to shape the industries and the

societies worldwide.

Florin-Adrian Popescu — INSTITUTE OF SPACE SCIENCE subsidiary INFLPR ~ www.spacescience.ro  fapopescu@spacescience.ro
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2. The Dual-Use Legacy of Defence Research

The Global Positioning System (GPS), originally developed by the U.S. Department of
Defense for military navigation, now underpins global logistics, precision agriculture,
telecommunications, and financial systems. Its societal impact is immeasurable —
enabling real-time navigation, emergency response coordination, and scientific

monitoring of tectonic motion and climate-related changes.

Similarly, radar technology, once used primarily for aircraft detection,
has evolved into a cornerstone of meteorology and transportation
safety. Advanced radar systems now monitor weather patterns, track
storms, and contribute to early warning systems that save lives during
natural disasters.

Defence R&D has accelerated progress in materials science, artificial intelligence (Al), and autonomous systems. Lightweight
composite materials, initially designed for military aircraft, have been adopted in civil aviation and the automotive industry to improve

energy efficiency and reduce emissions.

Al-based image recognition : first developed for target identification — is now integral to medical imaging, assisting radiologists in

detecting early-stage diseases with remarkable precision.

Cybersecurity: techniques created to secure military communication networks now protect civilian data, e-commerce platforms, and

critical infrastructure against cyber threats.

Florin-Adrian Popescu — INSTITUTE OF SPACE SCIENCE subsidiary INFLPR ~ www.spacescience.ro  fapopescu@spacescience.ro
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3. Space Research as a Catalyst for Global Advancement

Satellite Earth observation has become indispensable for weather forecasting, agriculture,
and disaster management. High-resolution imagery supports precision farming, allowing
farmers to optimize water and fertilizer use, while global monitoring systems track
deforestation, ice melt, and ocean health. During natural disasters such as floods or wildfires,

satellite data provide rapid situational awareness, enabling effective humanitarian response.

Space technology transfer. Many everyday products and systems trace their
origins to space programs.

Memory foam, developed by NASA for spacecraft safety, is now a standard in
consumer bedding and protective equipment.

Water purification systems, engineered for long-duration missions, are used
globally to provide clean drinking water in developing regions and during

emergencies.

Modern miniaturized sensors, originally designed for satellites and landers, now power medical imaging devices and environmental

monitors.
International collaborations such as the James Webb Space Telescope and the upcoming Laser Interferometer Space Antenna (LISA)

exemplify how shared scientific goals foster cooperation among nations.

Florin-Adrian Popescu — INSTITUTE OF SPACE SCIENCE subsidiary INFLPR ~ www.spacescience.ro  fapopescu@spacescience.ro
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4. The Convergence of Defence and Space Research

Dual-use technologies : serving both security and societal purposes — define the modern research landscape.

Satellite constellations developed for secure communication and navigation are also providing global broadband access, connecting
remote regions and enabling education and healthcare in underserved communities.

Quantum sensing and communication, initially researched for navigation and encryption, promise future breakthroughs in medical
diagnostics and underground resource mapping.

Miniaturization of spacecraft and sensor systems, combined with advances in Al and data analytics, is creating opportunities for global-
scale environmental monitoring and sustainable resource management.

These converging technologies form the backbone of resilient societies, capable of anticipating crises, protecting populations, and
driving sustainable economic growth.

5. An overview of Ethical Responsibility and Global Collaboration
Dual-use technologies carry inherent risks if applied without ethical oversight.

Responsible R&D requires transparency, governance, and inclusivity. Ethical frameworks must guide developments in artificial
intelligence, autonomous systems, and surveillance technologies to prevent misuse and to align progress with human rights and
sustainability principles.

Collaboration across governments, academia, industry, and civil society is essential for solving global challenges. Initiatives such as
Horizon Europe, DARPA’s open innovation programs, and ESA-NASA partnerships demonstrate how shared research infrastructure and
data can amplify societal impact.

Florin-Adrian Popescu — INSTITUTE OF SPACE SCIENCE subsidiary INFLPR ~ www.spacescience.ro  fapopescu@spacescience.ro
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6. A brief conclusion

Research gives us understanding, Innovation gives us capability, but it is our shared values that give them meaning.
Together, they define the pathway toward a safer, fairer, and more resilient future.

Thank you for you patience

Florin-Adrian Popescu — INSTITUTE OF SPACE SCIENCE subsidiary INFLPR ~ www.spacescience.ro  fapopescu@spacescience.ro
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A Theoretical Study of the Low-Tem,:;erafure Chemical Vapor
Deposition of SiO, Films

Sept 1983 €. Cobianu and C. Povelescy

. R-12996, Buch R

ABSTRACT

i

The silicon dioxide d

onsilicon sub sin the SiH,. 0, N, system was qu»ugawd inthe tempersmre range

from 80° to 400C on a nozzle-type reactor at

¢ (of Arrhenius

&
typel with a break at 250°C has bmn nbecncd for the O/SiH, ratic wxrcspondmz to the maximum deposition rate and also

rate in the region. Within the bimolecular surface

for the OySiH, ratio cor ton

reaction theory (L; -Hi d ), these results are explained, and lho break is interpreted as a change

The apparent energy of the surface reaction

in the adsorptmn mechanism of the reactant gases with

(5.2.6.5 kKcal/mol) in the temperature range from 80°to 400°C has been derived from the Arrheni plot of the
deposition rate, in agreement with the above theory. An empmcal reaction rate equation has been proposed which, in addi-

) the linear d d of the

ition rate on silane flow rate at constant OJ/SiH, ratio.

tion,

The study of the low-temperature silane oxidation
has been made in two directions: homogeneous and
heterogeneous reactions.

The homogeneous reaction between oxygen and
silane was studied by Emeleus and Stewart (1), who
found the lower and upper limits of the losion in

the L ion of the 1 hanism of the re-
action can be made.
Experimental
A i le-type reactor ployi pa-
rate, gen-diluted oxygen and silane hl.l'(.'ums thut

the temperature range from 15° to 200°C. They con-
cluded that the gas-phase axidation of the silane is a
branching chain reaction. Strater (2) studied the for-
mation of silicon dinxide in the gas-phase or on the
reactor walls for SiH.-Op-N: mixtures. He observed
that the wmperaturc of reaction initiation increased
with 04/SiH; incresse. For temperatures ranging from
240° t0 450°C the reaction is

SiH¢ 4+ 02 = Si0; + 2H; m
Shintani et nl. (3) determined the variation ol the
number and d ion of Si0s

dispersed in a CVD reactor as a function oI CVD con-
ditions.

bet: silane and oxy-
gen for Si0; and PSG film dcposmon at temperatures
ranging from 250° to 500°C was extensively studied
(4-11). Balige and Ghandhi (7) suggest that the dep-
osition reaction obeys the theory of heterogeneous re-
action at a solid surface.

This paper presents our experimental results of SiOy
deposition kinetics in the temperature range from 80°
to 400°C on a nozzle-type reactor, In addition, we in-
terpret our data as well as those of other workers using
the bimolecular surface reaction theory 712). In this
way the variation of the deposition rate with the pro-
cessing variables can be explained, and thus a step in

Koy words: sllane, oxygen, adsorption,

are directed toward the substrate by laminar fow
nozzles [Fig, 2D from Ref. (13)] was used for the SiO:
film deposition, The temperature profile on the sus-
¢eptor surface was measured with a Technoterm 9500
digital thermometer, and we found a +5% variation
around the set point value across the susceptor sur-
face. Five percent silene in argon and oxygen, both
diluted In nitrogen were used for film deposition. A
fotal flow rate of 8.2 liters/min was maintained constant
in all experiments except for the case when the effect
of the carrier gas flow was studied.

The layers were deposited on polished silicon wafers
cleaned before deposition by degreasing in boiling
trichlorocthylene, alcohol and then etched in 5% HF.
The wafers were heated on the susceptor for 5 min be-
fore deposition in order to attain equilibrium tem-
perature.

The oxide thickness was measured by profilometer
method with a stylus type profilometer, and was veri-
fied with an ellipsometer for thicknesses less than
500A.

Results

QOur experimental results of the low-temperature
chemical vapor deposition (LTCVD) of SiO. films ob-
tained on a nozzle-type reactor agree from a quali-
tatively point of view with the data published for hori-
zontal (11) and vertical (9) reactors.
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Contributions to microelectronic and MEMS gas sensor technology. International collaborations %IBmlo-hmu b
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Contributions to integrated MEMS/NEMS gas sensors.
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(57) ABSTRACT

A coupling device for impedance matching a probe of a
guided wave radar (GWR) system. A feed-through is for
connecting to a coaxial cable or other transmission line con-
nector that includes an inner conductor which connects to an
output of atransceiver and an outer conductor that connects to
an outer metal sleeve. A subwavelength coaxial transmission
line (CTL) having a length from 2/5 to A/2 is coupled to the
feed-through including an inner conductor connected 1o the
inner conductor of the feed-through and an outer conductor
connected to the outer metal sleeve. A mode converter (MC)
having a plurality of metal fingers (7) of length 2k ttwenty
percent is connected to the outer conductor of the subwave-
length CTL., where the MC includes a dielectric coating on its
inner conductor connected to the inner conductor of the sub-
wavelength CTL.
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<7 ABSTRACT

A conpling device for coupling a threaded feed-through of a
process connection 1o provide a launcher lor a non-metallic
storage tank. The storage tank includes a tank aperture in its
top surface. The coupling device includes a foil nozzle includ-
ing an inner upper metal [oil surlace that includes a threaded
aperture [br securing (he [eed-through thereio. and a first and
second lower metal foil surface on respective sides of the
upper metal foil surface. Lhe foil nozzle alse includes a first
and a seeond [0l level irmsition region dispased between the
Tespe idles of e inner upper metal foil surface and the
first und second lower metal 1] surluce. The Ll nwzale cun
be configured 1n a cylindrical, horn, or a corrugated horn
shape.

N0 40

113

112a 407
A2 ,ﬂUZG

oooooo&po

o
0 000

03
|t

o 0, 0_0_0
0O 00000000
© C 0O 0 0 C O

O 0 0O 0 (¢
c o
o
0O 0 00




Contributions to Intellectual Property of Honeywell International on SAW sensors
Cooperation with “Sensor and Control” company owned by Honeywell International

12)

United States Patent

Cobianu et al.,

US 7,243,547 B2
Jul. 17, 2007

(10) Patent No.:
(45) Date of Patent:

(54)

(73)

73

(G

51
(52)

(38)

200370005759
TO050056008
20050002301

DI

MEMS SAW SENSOR
Lnvemtors: Cornel P Cobisnu. Buclianest {RO):
[oan Pavelescu. Bucharest (RO):
James D. Cook, Freeport, 11, (U8)

Assighee: TToneywell Tmternational Tne.,
NMaorristown, NT (TT8)
Notce: Subjedt o any disclainer, (he e ol this

patent iy exiended or adjusied under 35
U.S.C. 154(b) by 134 days.

Appl. No.: 14/9264,519
Tilecd: COct. 13, 2004
Prior Publication Data

UsS 2006/0075820 Al Apr. 13, 2006

Int. CL
L102N 2,00
.8 O .

(2006.01)
TIST 30313 T3 3107313 T
F3702
Licld of Classitication Scarch ........oveee.. 72579,
F3702; 3104313 R, 313 13, 313 Ly
See application file for complete search history.

References Clited
TLS. PATTNT DOCTIMENTS

Cullen ei al.
Schmidt ot al
Scherr el al.
Breed ot al
Solic
Van Der

o
FOREIGN PATENT DOCUMENTS

LO215834 62003

nT. 1O2 15834 AL

WO WO 0220287

WO WO 0231461

WO WO 200307ID50 AL ¥

WO WO Q3081195 L2003

OTTIER TURTTCATTONS

Reindl, et al.. “lheory and Application of 1assive SAW Radio
Iransponders as Sensors,™ 11 Iransacalions on U lirvaosnics,
Ferroelectrics. and Fregquency Contral, vol 45. No 5. pp L281-
1297, Sep. 1994+

2 of1he Normal Acceleralion Sensilivily
Aave Resonutory Rigidly supporfal
cquency CConitol Sympositm, pp.

ol ST-Clul L
Along ihe lidge
282-288, 10872

asnive Remote
Resomalor Devieos.
roclectrics, aml Froguency Control vol. 45, Nu. 5, pp. 1388-1302
Sep. 1998,

4181 Annua,

nsing [or Teimperslure and Pressure
FHE Itansaciions on Ulirasonics,

(Continued)

Lrimeary Lxaminer—ILleaon Williams
Assistant IExaminer  Rose M. Miller
o dgent. or Firm—Kris L edriclk

ABSTRACT

Dievices and methods for accustically measuring, tempera-
ture sd pressure are disclosed, An illustrative SAW sensor
can incliude an elecrrade strichire that transmits and receives
surface acoustic waves along a SAW delay line, a tempera-
mire sensor for measnring temperatre along a first direction
of the SAW delay line, and a pressnre sensor for measnring
pressure along a second direction ol the SAW delay line. The
SAW sensar can inchide an antenna that wirelessly transmits
and receives RT signals to and trom an electrical interroga-
tor unit thal can be used Lo power the SAW sensor.

59 Claims. Y Drawing Sheets

X

o6
28
48
42
44
46

XgBio-hub



{i}Bio-hub

Research-Innovation-Impact
2017-2025



R . C . Bio_hub
Our contribution to Plasmonics Application in Nanophotonics 'é‘m

(19)

Europiisches
Patentamt

European
Patent Office

Ofjce européen
ces brevets

9

(12)
Inventors:
» COBIANU. Cornel
051434 Bucharest (RO)
* GHEORGHE, Marin
505400 Rasnov, Jud. Brasov (RO)
* GUTIERREZ, Yael Vela
39007 Santander (ES)
* LOSURDO, Maria
70126 Bari (IT)
* MODREANU, Mircea
Cork (IE)
* MORENO GRACIA, Fernando
39005 Santander (ES)
* SANTOS PERODIA, Gonzalo
39011 Santander (ES)

EP 4 246 597 A1
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(11) EP 4 246 597 A1

EUROPEAN PATENT APPLICATION

The present disclosure presents an innovative
design concept for metal interdigitated grating-based
metal-semiconductor-metal Schottky plasmonic photo-
detectors, able to detect multiband, multi-polarization
electromagnetic radiation in the ultraviolet, visible, near
and mid infrared spectrum by a using a single device with
two electrodes which are both positioned on the same
surface of semiconductor device, being thus a genuine
planar semiconducting technology. The innovative con-
cept shows that even if the surface plasmon enhanced
photosensitive devices are wavelength and polariza-
tion-selective, itis possible to detect two and more narrow
bands of the electromagnetic radiation with different po-
larizations by using a single-device two-electrode plas-
monic Schottky photodetector where both metal contacts
are placed on the device surface which is receiving the
radiation. The novel design concept and associated fab-
rication technology will be presented by means of a ge-
neric metal-semiconductor-metal device, and specific
examples will be then described.
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RECONFIGURABLE PLASMONIC PHOTODETECTOR AND FABRICATION METHOD

The present invention discloses a radically-new
design and fabrication concept of reconfigurable plas-
monic metal-semiconductor-metal photodetectors for
near-infrared (NIR) and visible spectrum, by exploiting
the optical contrast properties in  optical
phase-change-materials (OPCM) chalcogenides like
Sb,S3, SboSe; and Sb,S,Ses ,, when reversibly switch-
ing from amorphous to (poly)crystalline structural state.
Embodiments are related to reconfigurable chalcoge-
nides-based plasmonic interdigitated hot electron met-
al-semiconductor-metal Schottky photodetectors able to
perform hopping between different NIR telecom bands,
like from C band to O band, or from U band to O band,
when the OPCM material switches from polycrystalline
to amorphous state. In the same reconfigurability idea,
for example, the plasmonic photodetectors for visible
spectrum are able to switch from detecting orange color
to green (in case of Sb,S,) or blue color (in case of
Sb,S,Ses ) when the chalcogenide active OPCM mate-
rial is switched from polycrystalline state to amorphous
Moreover, other embodiments show that depending on
application requirement, for a specific interdigitated de-
sign of the plasmonic interdigitated Schottky photodetec-
tors one can obtain an ultrawideband multi-polarization
nhntodetectinn of NIR or VI7 electromannetic radiation
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(19) Eutopiliches (54) ON-CHIPINTEGRATED PLASMONIC ENERGY HARVESTER, MICROSUPERCAPACITORAND

:::m: SENSOR, AND FABRICATION METHOD FOR THE SAME
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QeI g (11) EP 4 300 579 A1 (57) The present disclosure presents an innovative solar cell and photodetector and the electroactive mate-
design and technology concept for an on-chip integrated rial of microsupercapacitor are based on the same chal-
self-powered nano and microsystem containing a plas- cogenide semiconductor, like SbyS3, and similar maten-

(12) EUROPEAN PATENT APPLICATION monic interdigitated metal-semiconductor-metal (SMS) als. The three modules of the self-powered on-chip inte-
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Schottky M solar cell as energy harvester, an
in-plane interdigitated supercapacitor as power source,
and a sensor with interdigitated electrodes. The sensor
can be an interdigitated plasmonic MSM hot electron
Schottky photodetector, or an ultralow power chemire-
sistive gas sensor. The photoactive matenal of plasmonic

grated nano and microsystem are all connected in series
and have a common electrode between the solarcall and
supercapacitor and another one between the superca-
pacitor and the sensor. Novel design concepts for multi-
band, chirped wideband and, multi-pol arization plasmon-
ic solar cells and photodetectors are also disclosed here.

Designated Extension States: 505400 Rasnov, Jud.Brasov (RO) ~
BA ME + MODREANU, Mircea <
Designated Validation States: Cork (IE) o
KH MA MD TN =
(74) Representative: Fierascu, Cosmina-Catrinel o
(71) Applicants: Rominvent SA o
+ SC Nanom Mems Srl 35 Ermiil Pangratti Street ©
505400 Rasnov, jud Brasov (RO) Sector 1 <

+ Tyndall National Institute 011882 Bucharest (RO) & g2

T12 RSCP Cork (IE)

“NANO-EH”- EU PROJECT

Processed by Luminess, 75001 PARIS (FR)



Al Funded by
M the European Union

Project financed from the Horizon Europe Work Program 2021-2027,
Grant agreement 101087007-eBio-hub — HORIZON-WIDERA-2022-TALENTS-01

eBio-hub on:

For more information: E‘TJE*E"E}I n m
£ TR
ebio-hub@upb.ro ]
https://ebio-hub.upb.ro/ @'

Funded by the European Union. Views and opinions expressed are however those of the author(s) only and do not necessarily reflect
those of the European Union or European Research Executive Agency. Neither the European Union nor the granting authority can be
held responsible for them.




Natura nu minte niciodata




%g swlm ul

telor

“Suntem tara
cu cel mai bun
pamant. Dar
nu stim sa-|

,’)

pretuim!




HOFIGAL

Natura nu minte niciodata

Hofigal a fost infiintata in Martie 1990.

Hofigal este una dintre marcile celebre cand vine vorba despre
produse galenice homeopate, gemoderivate si fitoterapeutice din
Romania, fabricate sub forma de:

¢ suplimente alimentare

¢ cosmetice

¢ ingrediente active de origine vegetala
¢ ceailuri.
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Din materiile prime astfel obtinute, aplicand cele mai avansate tehnologii
in conformitate cu regulile internationale de Buna Practica de Fabricatie,

a fost dezvoltat portofoliul Hofigal.
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Infrastructura HOFIGAL

» 2022-2023 - Linie de productie Capsule Tari

» 2024-2025 - Linie automata de productie de numarare si ambalare
capsule si comprimate

Laborator propriu de auto control
- Laborator de control microbiologic
- Laborator de control fizico-chimic

Tehnici performante de analiza HPLC, GC-MS, AAS




PRODUSUL HOFIGAL

Infrastructura

de cercetare
proprie

38 de Proiecte de Cercetare nationale si internationale
(8 Proiecte 2020-2023)

In portiofoliu HOFIGAL se afla 65 Marci, 30 Desene si
modele precum si un numar de 50 Brevete de inventie
inregistrate la OSIM.




1. PN-IV-P7-7.1-PTE-2024-0607 Advanced ecological solutions to increase the
food safety of vegetables and fruits, from producer to consumer

2. PN-IV-P7-7.1-PED-2024-2366 Integrating Sustainable Strategies for Post-
Harvest Control of Fruits through Bioactive Edible Coatings

3. PN-IV-P7-7.1-PED-2024-2526 Novel food supplement with enhanced
biological activity, based on fatty and essential oils, with hepatoprotective
potential

4. PN-IV-P7-7.1-PED-2024-0360 Hydrogels loaded with plant extract
antioxidant molecules for enhance of solar protection lotions action

5. PN-IV-P7-7.1-PED-2024-0318 Innovative approach for the protection of
medicinal and aromatic plant crops - between circular bioeconomy and
nanotechnology

6. PN-IV-P7-7.1-PED-2024-0703 Liposomal nanosystems with microbial
inulinase for the prevention of metabolic and nutritional diseases

7. PN-IV-P7-7.1-PED-2024-2055 Molecularly imprinted-solid phase extraction
technology for catechin tannins from shrub wooden parts

8. PN-IV-P7-7.1-PED-2024-2238 Integration of valuable autochthone herbals
for novel lipid nanostructured cream used in varicose vein therapy




PN-III-P3- 3.5-EUK-2019-0193 Program "European and International
Cooperation CEI - INT" - EUREKA type supported by the Financing Agreement g
no. 188/ 21.09.2020 L foods
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1 Arficle
» Antioxidant and chemical characterization of sea buckthorn

. . s (Hippophae thamnoides) byproducts for further valorization in
supliment alimentar . nutraceuticals

p e n t r u m e n t] n e re a 5 Cristina Mihaela Luntraru’ Livia Apmtoll', (Oana Bianca Oprea", Mihaela Neagu', Adriana Florina Popescu’,

. . . & Justinian Andrei Tomescu', Mihaela Multescu’, Iulia Elena Susman and Liviu Gaceu®**
Baton Proteic unui sistem venos
5 c 7 ! Hofigal Export mport 5.4, Research Development Patents Department, no. 2 Intrarea Serelo Stree,disrict
Baton Digestiv sanatos si care sa : e

1 National Research & Development Institute for Faod Bioresouross - IBA Bucharest, 6 Dimu Vintila St,
0 0211202, Bucharest, Romaria;

o
Baton Energ'lzant SUStina C.i rculatia 1 + Transilvaria Urversity cf Brasar, 29 Erciler Blvd, 500036, Brasov, Romanis; pacsul@unithv zo;
12 ¢ CSCBAS &CEMONT Centre/ INCE - Romanian Acadamy, gacsul@unithy.zo;
. . ﬁ ¢ Assoc. m Academy of Romanian Scientists, gacsul @umithv.ro;
pe r] fe r] C a 15 * Correspondence: oprea oana bianca@unithv.ro; Tel: +40-727-171-083 (0.B.O); apostol livia@yahoo com,
16 Tel: +40-740-001-473 (ALY
17 Abstract: The by-product resulting from obtaining sea-buckthorn (Hippophae thamnoides) juice
18 can be a functional food ingredient, being a great source of bicactive compounds, like polyphenols,
19 flavonoids, minerals and fatty acids. Two extracts were obtained by two different methods using
0 50% ethyl alcohol solvent, namely through maceration - recrculation (SB-ME) and through ultra-
bl sonication (5B-USE), followed by concentration. Next, there was performed a characterization of
- ; E n the total polyphenols, and flavanoid content, antioxidant capadity, mineral contents and fatty adids
YN Y WM . B profile of: sez-buckthom waste (SB sample), extracts (SB-ME and SB-USE samples) and the residues
bl obtained after extractions (SBM and SBUS samples). The results show that polyphenols and fla-

25 vonoids were extracted better by ultrasonication. Also, the antioxidant activity of SB-USE sample

. 3 was with 91% higher (expressed in Trolox equivalents), and with approximately 45% higher (ex-

Hips/doiorg 0300cce: & Pressed in FeSO4KH2O equivalents) than SB-ME sample. Regarding the extraction of minerals, it

28 was found that both concentrated extracts had almost 25% of the RDI value of K and Mg, and also
29 the content of Zn, Mn and Fe is significant.

;g' ! r I E 30 The general conclusion is that using the ultrasonic extraction method, followed by a process of
| s -.f | &' & 1 2l ! \ \ 1 Reczived: date 31 concentrating the extract, a superior recovery of seabuckthom byproducts resulted from the juice

” : ” an w Accepted: date 3 extraction can be achieved.
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In cazul celulelor tratate cu supliment alimentar S1 la dilutiile D30 si D100 semnalul de
fluorescenta este mult mai puternic, pentru D30 fiind cel mai ridicat.
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Fig.13. Viabilitatea celulelor endoteliale la tratamentul cu difen‘te concentrafii de supliment alimentar SI* pe
intervalele de timp de 24, 48 5i 72 de ore
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Fig.14. Citotoxicitatea indusd de suplimentul alimentar pe celulele endoteliale, pe mtewalele de timp de 24,48 5i 72
de ore




Programul Cooperare Europeana si Internationala, Subprogramul 3.5. Alte initiative si progra
europene si internationale - Proiecte EUREKA Traditional — Competitia 2019, sustmut prm Contr
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CALITATEA HOFIGAL

In ceea ce priveste calitatea produselor, indiferent de stadiul in care
se afla, acestea indeplinesc cerintele Farmacopeei Europene, completate
cu cele ale altor farmacopei de circulatie internationala si conditiile de
calitate aferente Fisolofiei Calitatii Hofigal.

CERTIFICAT JaL)

Pentru sistemele de management
ISO 9001:2015, ISO 14001:2015
si ISO 45001:2018

Aplicarea cerintelor corespunzatoare standardelor de referinta a fost

C E RT I F I C ATE I S O : gregn;ﬁ?zsat;iaaté si este atestats, conform procedurilor de certificare, pentru
150 9001:2015 e ERE—"
- ISO 14001:2015 N5 HOFIGAL Remana

Domeniul de aplicare

L]
= ISO 4500 1 ° 20 1 8 Cercetare-Dezvoltare, productie si distributie suplimente alimentare,
substante active naturale de origine vegetala, animala si produse ale
stupului, cosmetice, ceaiuri, culturi ecologice de plante aromatice,
- ISO 22000 * 20 1 9 medicinale si tehnice si produse pe baza de canepa (Cannabis sativa L.)
L]
TIC 15 100 74334

Numarul de Tnregistrare
i 73 TIC 15 104 7323
al certificatului; TIC 15 118 19032

Valabil pana la: 2025-01-02
Valabil incepand cu: 2022-01-31

Raport de audit Nr. 3330 29JS PO
I.a oert ificare a fost realiz: é in conformitate cu procedurile de auditare si certificare ale
TIC s p ne auditurilor de supraveghere de: fé§ urate in mod re g ulat.

Jena, 2022-01-31
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Strada Libertati 82, Breaza, Jud Prahova
Tel: +40.244.342.975, Mobil: +40.751.158.790

HOFIGAL

Natura nu minte niciodata

Centru de terapie naturald

lOCUlESTE ALATURI DENOI
LABREAZA




Va multumesc pentru atentie!
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KEMA TRONIC SERVPROIECT CONCEPT SRL

Tehnologii moderne de epurare Loc. Slobozia

Republicii 3/3, Baia Mare, Romania Sos. Bucuresti-Constanta Km. 2-4 Et. 1 Ap. BIR. 1 Cod
Tel.:+40744 636793 920100

E-mail: kematronic@yahoo.com tel. 0773.386.872

SO 9001:2015, 1SO 14001:2015

Tehnologii cuantice economie circulara si Green deal

BIOAQUA - nanofluid din apa epurata, fara pesticide, hormoni,
farmaceutice, fara PAFS, fara microplastice, coerenta cuantic, structurata,
activata, sterilizata fara clor, un nou fluid pentru irigare si crestere productie
agricola

Partea l

Kematonic prezinta nanotehnologia NANOSUPERCRITIC, aplicabila in statiile
de epurare menajere de orice marime , tehnologie care asigura transformarea
apei epurate in BIOAQUA pentru agricultura biologica ecologica AGROBIO, apa
care indeplineste conditiile din REGULAMENTUL 2020/741 AL PARLAMENTULUI
EUROPEAN SI AL CONSILIULUI din 25 mai 2020 pentru apa de irigatii, si care in
plus realizeaza :

A.

a) Sterilizarea BIOAQUA pentru irigatie

b) Tratarea apei epurate cu campuri electromagnetice, cAmpuri electrice si
plasma rece avand ca rezultat o apa curenta cuantic, structurata,
activata magnetizata si ionizata

c) Tmbogatirea apei epurate cu nanoparticule de oxigen 02 -NPs cu
nanoparticule de azot si apa oxigenata pentru obtinerea oxifertigarii si
cresterea productiei agricole cu 40%

d) Eliminarea completa a plasticului din BIOAQUA prin lichefiere
hidrotermala la temperatura maxima de 400° C si presiuni mai mari de
200 Bari. Eliminarea pesticidelor, hormonilor, farmaceuticelor, a PAFS si
dioxinelor. Aceste conditii sunt realizate in apa supercritica cu nanobule
de aer si unde ultrasonice din nanotehnologia NANOSUPERCRITIC

e) Eliminarea completa a substantelor organice toxice si alergenilor


mailto:kematronic@yahoo.com

f)

Productia de fertilizanti organici verzi activati NANOBIOFERTILIZER sub
forma de nanoparticule de carbon de azot, de potasiu, de fosfor, de
oligoelemente folosind un procedeu de productie nanoparticule de grafit
sau grafene

Tn aceste conditii statiile de epurare rurale mici si mijlocii devin surs3 de ap3

de irigatie si fertilizanti pentru Agrobio

B.

a)

b)

Nanotehnologia NANOSUPERCRITIC realizeaza de asemenea :

Productia de hidrogen verde prin electroliza ultrasonica a apei la
consumuri energetice mai mici de sase ori decat electroliza
conventionala. Acest consum energetic se realizeaza datorita apei
supercritice cu nanobule de aer si unde ultrasonice, nanotehnologie in
care rezulta temperaturi de 20000 de grade Celsius si presiuni de 1000
bar. Apa supercritica rezultata provoaca ruperea legaturilor de hidrogen
din H20

Tn acelasi timp se obtine productia de 02 molecular, care prin recirculare
este transformat in nanoparticule de O2 -NPs, care raman in BIOAQUA
ca nanobule intre 1 si 3 luni

Apa supercritica de asemenea produce plasma rece si raze ultraviolete.
Ultravioletele si apa oxigenata vor produce sterilizarea completa a
BIOAQUA si descompunerea prin lichefiere hidrotermala a pesticidelor,
hormonilor si farmaceuticelor la temperaturi mai mari de 400° c si
presiunl de 220 bari.

Apa supercritica activata , sterilizata fara clor, fara plastic, determina
precipitarea sarurilor si altor componente si generarea de nanoparticule
ale componentelor. Astfel se obtin nanoparticule de carbon, de potasiu,
de fosfor, de azot, de oligoelemente. Se genereaza Biocompoziti in jurul
carbonului foarte absorbant, cu nutrient, cu oligoliamente,
biocompoziti binari sau ternari ( de exemplu —NPK, azotat de amoniu
fosfat de amoniu, struvit, sulfat de amoniu )

Toti acestia formeaza un fertilizant organic verde activat sub forma
lichida in BIOAQUA sau solida dupa eliminarea apei. Se realizeaza astfel



economia circulara prin care deseurile din apa uzata se transforma in
NANOBIOFERTILIZER- un produs ecologic care inlocuieste / elimina
complet ingrasamintele chimice sintetice.
NANOBIOFERTILIZER este un produs 100% bio

c) Urmare actiunii cAmpului electromagnetic si a campului electric din faza
de apa supercritica, apa epurata sufera transformari, primind calitatea
de apa structurata, activata, coerenta cuantic; apa epurata devene
astfel BIOAQUA . Irigarea cu aceasta apa combinata cu continutul de
nanobule de 02 —NPs, N2 -NPs realizeaza cresterea productiei agricole
cu pana la 30% si fertilizarea solului prin actiunea O2 asupra radicalilor

C. BIOAQUA poate fi stocata si se poate folosi in mai multe domenii.
Stoocarea se poate face in mai multe compartimente

a) BIOAQUA ca fluid special de irigare si crestere productie agricola
b) BIOAQUA pentru productia de alge; algele produse asigura urmatoarele
resurse posibile :

1. Productie suplimentara de H2 verde din descompunerea glucozei
CsH1,04, in apa supercritica
Productia de nutreturi pentru animale
Productia de materii prime pentru industria de cosmetice
Tngrasdmant agricol ecologic

vk w N

Productia de nanoparticule de carbon sub forma de grafene

c) BIOAQUA cu NBG- 02 ca sursa de apa de baut pentru animale ( porci vite
pasari). Adaparea animalelor cu BIOAQUA are ca rezultat productia de
lapte, ouad, carne suplimentata cu circa 40% .

Astfel se realizeaza prin utilizarea BIOAQUA o zoologie bio

d) BIOAQUA de la punctele a, b, c ulterior poate fi folosita pentru
productia de peste. Se realizeaza o diversificare a rezultatelor din
AGROBIO si ZOOBIO si economia circulara cu BIOAQUA



e) Prin stocarea BIOAQUA si NANOBIOFERTILIZER se poate realiza o irigare
combinata cu cele doua medii, asigurand cresterea productiei agricole
Bio AGROBIO cu 40- 50%

f) NANOBIOFERTILIZER are un continut de nanoparticule de carbon C-NPs,
care este o forma de captare a CO2, realizand astfel prima etapa a CO2
CCS. Prin utilizarea agricola a NANOBIOFERTILIZER se realizeaza etapa 2-
utilizare CO2 CCSU
Astfel NANOBIOFERTILIZER capteaza , stocheaza CO2 si este utilizat
pentru actiunea Carbon Biofarming a CE, fiind valorificat prin certificate
de CO2 fiind complet biocompatibil, avand C-NPs grafit

D. H2 rezultat din nanotehnologia NANOSUPERCRITIC poate fi utilizat
pentru cogenerarea de energie electrica si termica. Energia electrica
asigura independenta energetica a statiei de epurare. Se asigura si
energia electrica si termica pentru alge si Sere bio

E. Nanotehnologia NANOSUPERCRITIC permite economia de apa intre 10
si 40% prin utilizarea la mai multe locatii folosind economia circulara

Exemple de utilizare multipla :

1. Apa uzata este transformata in BIOAQUA cu continut de 02 si N2,
stocata pentru prima utilizare in productia de alge; utilizarea urmatoare
este in apa de baut pentru animale (porci vite pasari ) a treia utilizare
este pentru irigare sau crestere peste. Se poate de asemenea utiliza ca
apa de proces pentru industria alimentara (productia de lapte carne
conserve)

2. Apa uzata este transformata in BIOAQUA; urmeaza productia de NH4
verde cu bacterii, apoi productia de alge, apoi utilizarea BIOAQUA ca
apd de irigatie, apoi ca apd de proces in industria alimentara. Tn acest
exemplu NH4 verde si algele sunt surse de hidrogen verde prin
recircularea in NANOSUPERCRITIC



F.

Productia cu o solutie originala de nanoparticule de carbon CO2 -NPs cu
continut de potasiu K-NPs, de fosfor P-NPs, de azot N2 -NPs, de oligolemente

Se poate obtine carbon din substantele organice sau din biogazul rezultat din
fermentarea in aeroba CH4. Se obtin prin tratarea CH4 in NANOSUPERCRITIC
nanobule de carbon -element esential in fertilizarea solului si H2 verde in cazul
in care se doreste producerea de H2 verde prin electroliza ultrasonica in apa
supercritica. Acest hidrogen verde consuma 1/6 din energia electrica
consumata pentru obtinerea H2 prin electroliza conventionala

G.
BIOAQUA poate avea urmatoarele componente :
Varianta 1: BIOAQUA plus nanoparticule O2 -NPs si N2 -NPs

Varianta 2: Varianta 1 completata cu nanobule de C NBG-CO2 , NBG- 02, NBG-
N2

Varianta 3 : Varianta 1 + substanta organica bogata in carbon cu
descompunerea partiala a substantelor organice

Varianta 4: Varianta 2 sau 3 plus amoniu NH4 produs de cianobacterii

NANOBIOFERTILIZER contine fosfor, azot, potasiu, nutrienti esentiali continuti
in namolurile din statiile de epurare menajere ,din deseuri umane fara metale
grele

Nanobiofertilliser este sursa de carbon sub forma de grafit sau grafen

Concluzie

Cel mai bun fertilizant natural agricol este gunoiul de grajd. Acesta dupa
fermentare contine substante organice, contine componentele din hrana
animalelor, inclusiv pesticide, hormoni, farmaceutice. NANOBIOFERTILIZER
contine nutrienti de baza, oligoelemente, este sterilizat fara clor. Nu contine
pesticide, hormoni, farmaceutice, PAFS, dioxine , PCB. Poate contine substanta



organica special retinuta , combinata cu BIOAQUA; contine O2 -NPs, N2 -NPs
sau NH4, forme care asigura cresterea productiei agricole prin oxifertigare.

Concluzia finala

Kematronic propune complexe care utilizeaza resursele rezultate din epurarea
apelor uzate rurale cu NANOSUPERCRITIC cu stocarea BIOAQUA fara varsare in
rauri sau lacuri

Complexele pot fi realizate in mai multe variante:

e Complex varianta 1: statie de epurare rurala + stocare BIOAQUA +
productie alge + sere bio

e Complex varianta 2: complex varianta 1 + apa pentru animale in
zootehnie



PARTEA Il

Urmare cercetarilor din ultimii ani KEMATRONIC prezinta noile aplicatii ale
nanotehnologiilor :

Nanotehnologiile dezvoltate de KEMATRONIC se bazeaza pe teoria campurilor
cuantice ca urmare a efectelor sinergice ale campului electric, campului
electromagnetic, campului de presiune si a campului de unde ultrasonice

Principalele nanotehnologii promovate de KEMATRONIC sunt :

a) Captarea si transformarea gazelor, in special CO2 in nanobule de gaze in
lichid din gazele arse si treapta biologica

b) Generarea de apa supercritica cu nanobule de aer si ultrasonarea
amplificata cuantic

c) Amplificarea productiei de biogaz cu injectie de nanobule de CO2 cu
cresterea productiei cu 25- 74% cu nanotehnologie NANOBIOGAZ

d) Eliminarea namolului activ prin gazeificarea cu Nanotehnologii NANO-
BIO

e) Post -tratarea namolului fermentat cu nanotehnologia NANO-TERMO
folosind energia termica produsa prin cogenerare

f) Productia de fertilizanti organici verzi din namolul mineral sub forma de
nanoparticule generate in apa supercritica si unde ultrasonice

g) Productia de hidrogen verde combinata cu cogenerarea de energie
electrica si termica

Aceste nanotehnologii permit ca urmare a obiectivelor CE cresterea productiei
de energie regenerabila din biomasa sub forma de energie continua
independenta diferita de energia solara si eoliana - energie regenerabila
discreta. Energia regenerabila din biomasa, inclusiv din namolul din statiile de
epurare este continua si nu necesita stocare externa.

Nanotehnologiile rezultate din cercetarile KEMATRONIC realizeaza :

A. Epurarea apelor uzate fara productie de namol activ si transformarea
apelor epurate in apa de irigatie, apa sterilizata fara pesticide, hormoni,



farmaceutice, fara PAFS, apa cu structura coerenta cuantic, folosind apa
supercritica cu nanobule de aer si ultrasonarea amplificata

B. Gazeificarea namolului in apa supercritica si hidroliza termica

C. Transformarea namolului mineral in fractiunea organica solida sub
forma de nanoparticule de nutrienti si oligoelemente

D. Cresterea si stocarea CO2 din gazele arse in nanobule de CO2 in lichid

E. Amplificarea productiei de biogaz in metantancurile existente in statiile
de epurare si in uzinele de biogaz

Aplicatii concrete

. Statii de epurare existente mari si mijlocii

Prin aplicarea nanotehnologiei NANO-BIOGAS combinata cu nanotehnologia
NANO-TERMO si NANOSUPERCRITIC in fermentatoarele existente se
realizeaza:

e Cresterea productiei de biogaz cu 25- 74% si cresterea productiei de
energie electrica si termica cu acelasi procent

e Eliminarea a 40% din substanta organica ramasa in namol cu
nanotehnologia NANO-TERMO; se utilizeaza caldura energia termica
continuta de gazele arse sau rezultata din cogenerare, tratamentul
biomasei 24- 36 de ore in reactor separat. Simultan se elimina 40% din
NH4 din namolul fermentat

e Din reactorul NANO-TERMO se extrage namolul mineral ramas dupa
tratare. Pentru transformarea acestui namol in fertilizant organic verde
se poate utiliza nanotehnologia NANOSUPERCRITIC, care realizeaza un
fertilizant organic verde (NANOBIOFERTILIZER) sub forma de
nanoparticule de nutrienti si oligoelemente. Cu energia termica produsa
de cogenerare fertilizantul se poate transforma in forma lichida, semi
lichida sau solida. Forma solida permite stocarea, transportarea pentru
utilizare agricol3. Tn acest caz statiile de epurare mari si mijlocii devin
furnizor de energie electrica, energie termica ,fertilizanti organici verzi si
chiar apa de irigatie. Se obtine reducerea importanta de costuri de
operare, cu tratarea namolului, se reduce poluarea generata de
transportul si depozitarea namolului din statele de epurare menajere. Se



obtine de asemenea decarbonatarea completa a namolului prin
recircularea CO2 si accelerarea productiei de biogaz

1. Statiile de epurare mijlocii si mici (rurale) noi si existente
Prin aplicarea nanotehnologie NANO- BIO se obtin urmatoarele rezultate:

e Transformarea apelor uzate in ape de irigatie sterilizate, fara pesticide,
hormoni, farmaceutice, fara PAFS, ca apa structurata, coerenta cuantic,
prin apa supercritica, nanobule de aer si ultrasonare amplificata

e Productia de hidrogen verde rezultata din gazeificarea namolului activ
rezultat din descompunerea substantelor organice

e Productia de fertilizant organic verde sub forma de nanoparticule
rezultat din precipitarea in conditii de apa supercritica cu nanobule de
aer si sonificarea amplificata cuantic

e Productia de energie electrica si termica in cogenerare din hidrogen
verde sau productia de energie

e Energia termica rezultata se foloseste pentru productia de fertilizanti
organic verzi activati sub forma lichida sau solida

e Se realizeaza decarbonatarea completa a statiilor de epurare prin
captarea si transformarea CO2 in NBG- CO2 si transformarea in
nanoparticule de carbon organic, astfel carbonul devine sursa principala
pentru productia de humus, rezultand referitilizarea solului. Este o
solutie ideala pentru utilizarea actiunii Carbon Farming a CE, care asigura
venituri din CCSU (captare, colectare, stocare si utilizare a carbonului) cu
certificate cu obtinerea de certificate de carbon atat pentru captare cat
si pentru utilizarea agricola



PARTEA Il

NANOTEHNOLOGIA-O SOLUTIE DE CRESTERE PRODUCTIE BIOGAZ SI
ELIMINARE NAMOL BIOLOGIC

Avand in vedere necesitatea cresterii productiei de biogaz, conform
directivelor CE, ca inlocuitor al gazului natural si conform experientei
acumulate in realizarea de statii de epurare moderne si a cercetarilor din
ultimii 5 ani in domeniul nanotehnologiei , Kematronic anunta realizarea noii
nanotehnologii, combinatie a 2 nanotehnologii : NANO-BIOGAS si NANO-
TERMO.

Tn ambele nanotehnologii se aplicd economia circulard , aceasta asigurand :

A. Cresterea productiei de biogaz cu 25- 74% in fermentatoarele existente
sau noi ca urmare a injectiei de CO2 recuperat din gazele arse de la
cogenerare in namolul ingrosat inainte de fermentare, si transformarea
acestuia in nanobule de CO2 in lichid

B. Cresterea productiei de biogaz rezulta ca urmare a majorarii raportului
C/N in timpul fermentarii. Scopul este realizarea raportului C/N de circa
30/1- raportul optim pentru cresterea randamentului de fermentare
respectiv cresterea randamentului de descompunere a substantei
organice si NH4

C. Eliminarea completa a namolului biologic prin post-tratarea namolului
fermentat cu nanotehnologia NANO-TERMO intr-un reactor separat,
nanotehnologie care realizeaza tratarea termica (hidroliza termica ) timp
de 24-36 ore la temperatura de 70°C. Caldura necesara se asigura prin
recircularea energiei termice a gazelor arse din instalatiile de cogenerare
sau din centrala termica

Cateva calcule si avantaje

Randamentul de descompunere a substantei organice conventional este de
45%. Prin cresterea randamentului cu 74%, randamentul final este de circa
76,5%. Diferenta de namol ramas nedescompus este 23,5%. Prin postratarea
namolului fermentat cu NANO-TERMO in 24 - 36 de ore se reduce substanta
organica pana la 40%. Rezulta descompunerea completa a substantei organice.
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In consecinta solutia prorpusa de Kematronic asigura :

a) Reducerea costurilor de epurare si a consumului de energie electrica
pentru namolul biologic cu 74%

b) Decarbonatarea completa a treptei de tratare namol

c) Cresterea productiei de energie electrica si termica cu 74% . Caldura
necesara pentru NANO-TERMO se obtine din energia termica produsa de
grupurile de cogenerare. Prin captarea si stocarea CO2 din gazele arse si
transformarea lor in la nanobule de CO2 (CCS), se obtin certificate de
CO2 conform regulamentului CE. Certificatele de CO2 se obtin de
asemenea suplimentar prin utilizarea nano bulelor de CO2 pentru
cresterea productiei de biogaz CCSU. Se aplica economia circulara cu
efecte economice pentru colectarea, captarea, stocarea CO2 din gazele
arse si recircularea energiei termice din gazele arse pentru
nanotehnologia NANO-TERMO. Namolul mineral din efluentul NANO-
TERMO, ramas dupa descompunerea substantelor organice poate fi
transformat in fertilizant organic verde in stare solida intr- o instalatie
suplimentara bazata pe nanotehnologia NANO- BIO. Fertilizatii organici
rezultati sunt sub forma de nanoparticule de nutrienti (azot carbon
fosfor potasiu) si oligoelemente si pot fi comercializati usor in cadrul
programelor Carbon Farming ale Comunitatii Europene, program care
promoveaza utilizarea carbonului in agricultura.

d) Se obtin economii de costuri de operare prin micsorarea substantiala a
treptei de nitrificare -denitrificare a apelor de namol cu NH4 rezultate
din fermentarea conventionala

e) Gazele arse pot fi racite de asemenea prin recircularea in bazinele cu
namol Tngrosat inaintea fermentarii , rezultand o preincalzire a acestuia
(tot economie circulara)

f) Aceste nanotehnologii se pot aplica si la statii de epurare mijlocii,
existente sau noi, cu sau fara fermentare
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PARTEA IV

Nanotehnologia -solutie pentru productia de nanoparticule de carbon sub
forma de grafene in nanofluid apa super critica

Nanotehnologiile NANOSUPERCRITIC si NANO BIOGAZ ale Kematronic se
bazeaza pe productia de nanobule de cavitatie si fara cavitatie in lichid.
provocate de undele ultrasonice.

Implozia nanobulelor de cavitatie si fara cavitatie genereaza apa supercritica cu
nanobule de aer si CO2, cu temperaturi de 2000 de grade Celsius si presiuni
1000 bar

Tn apa supercritica actioneazd cAmpurile electromagnetice (termice), cAmpurile
electrice si campurile ultrasonice.

Se creeaza plasma rece si raze ultraviolete UV.

Implozia nanobulelor determina transformarea in gaze a substantelor organice,
in vapori a metalelor si nemetalelor in nanofluid

Procesul de depunere sonochimica in faza de vapori genereaza nanoparticule
de nutrienti esentiali, oligoelemente, metale si nemetale

Tn cazul CO2: 1n prima fazd acesta se descompune in carbon si 02, apoi prin
CCS se transforma in nanobule de carbon si recircula

Prin depunere sonochimica in faza de de vapori se creeaza nanoparticule de
carbon sub forma de graphene.

Aceasta noua nanotehnologie permite astfel ca namolul din statiile de epurare,
deseurile agricole, dejectiile de animale, in general toate deseurile bogate in
carbon sa devina graphene - sursa de carbon pentru agricultura si pentru
industria electronica.

Apele uzate menajere din Romania contin, aproximativ 328.500 tone de
carbon pe an, transformabil in NANOBIOFERTILIZER si GRAPHENE.
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