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Partnering Opportunity

Profile status : Archived

Technology Offer

Silver salts for energy-efficient organic reactions like
Isomerization, dehydrogenation, cracking and coupling

Summary

A Slovenian research institute together with a Polish university offers technology for optimisation of
organic reactions. This is achieved by innovative preparation of silver salts and hydrates as reagents
for organic reactions (isomerization, dehydrogenation, cracking and coupling). The technology is
ecological and energy-efficient. Companies from petrochemical, chemical, pharmaceutical and
environmental sector are sought for licence or technical cooperation agreement.

Creation Date 19 July 2017

Last Update 25 July 2017

Expiration Date 25 July 2019

Reference TOSI20170707001

Public Link https://een.ec.europa.eu/tools/services/PRO/Profile/Detail/4eeafcle-5a70-477f-a42e-albd9ch39123
Details
Description

Modifications of organic compounds such as isomerization (including cyclization and ring opening) dehydrogenation
(including aromatization), cracking (breaking of C-C bonds) and coupling (formation of C-C bonds) are common
reactions in petrochemical, chemical and petrochemical industry. These are also important in treating wastes
consisting toxic hydrocarbons and their derivatives, or hazardous materials, such as persistent organic pollutants,
carcinogenic polyaromatic hydrocarbons, industrial wastes, wastes from nuclear industry, and other.
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Some of the reactions of major industrial importance are listed below:
- isomerization of light alkanes

- isomerization of light paraffin

- dehydrogenation of propane to propene

- dehydrogenation of aliphatic hydrocarbons

- dehydrogenation of propane

- thermal cracking

Researchers of the Slovenian institute in cooperation with researchers of the Polish university have developed an
effective method to modify the molecular structures of organic compounds, including isomerization, dehydrogenation,
cracking and coupling of organic compounds in a simple synthesis reaction, which result in breaking and/or the
formation of new carbon-carbon bonds. This is accomplished by using silver salts and hydrates e.qg. silver sulphate as
reagent, allowing processing of these reactions in the simple one-pot synthesis (i.e., direct one-step synthesis). The
research group has developed an effective process for the electrochemical synthesis of the silver salts of high purity.
The process of silver salts synthesis is schematically depicted in the attached photo.

The researchers are looking for companies from chemical, petrochemical, pharmaceutical and environmental sector,
who are interested in licence or technical cooperation agreement. In the case of licence agreement, the companies
are supposed to include the silver salts and hydrates technology in their industrial process. If the company is
interested in further development of the technology, researcher partners would enter into technical cooperation
agreement with such company.

Advantages and innovations
The main advantages of the presented method are:

- Organic reactions are energy-efficient: The cross-coupling technic enables reactions to be carried out at
room temperature (instead of at elevated temperatures) over a number of organic compounds.

- Organic reactions are simplified: The cross-coupling reactions proceed without first being modified or
activated — there is no need for modification or activation of starting materials.

- Silver salts are of very high purity

- Synthesis of silver salts of the invention allows the reuse of the reduced silver products: This enables
cyclic use of this material.

- Synthesis of silver sulphate does not produce any hazardous chemicals

- Hydrates of the silver salts are water resistant: at the same time they retain all desirable characteristics of
silver compounds (i.e., high redox potential, chemical inertness in contact with hydrocarbons, etc.). This is significant
advantage, because facilities are able to use the silver salt hydrates as chemicals under normal conditions in an air
atmosphere containing moisture.

Stage of development

Available for demonstration
IPR Status
Patent(s) applied for but not yet granted

Profile Origin
National or Regional R&D programme
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03004002 Inorganic Substances
03004006 Organic Substances
03004010 Special chemicals, intermediates
05001005 Petrochemistry, Petroleum Engineering
10004006 Sludge Treatment / Disposal
Market
05007002 Pharmaceuticals/fine chemicals
08001017 Industrial chemicals
08001019 Speciality/performance chemicals
08004004 Other pollution and recycling related
NACE
M.72.1.1 Research and experimental development on biotechnology
M.72.1.9 Other research and experimental development on natural sciences and engin

Network Contact

Issuing Partner
INSTITUT JOZEF STEFAN

Contact Person
Lutman Tomaz
Phone number
+38614773801

Email
tomaz.lutman@ijs.si

Open for EOI: No

Dissemination
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Relevant sector groups

Materials

Client

Type and Size of Organisation Behind the Profile
R&D Institution

Year Established
1949

Already Engaged in Trans-National Cooperation
Yes

Languages Spoken
English

Client Country

Slovenia

Partner Sought

Type and Role of Partner Sought

Type of partner:
Sought are companies from chemical, petrochemical, pharmaceutical and environmental
sector.

Role of partner:

In the case of license agreement implementation of silver salt technology to the reactions of
organic compounds.

Cooperation in the industrial sized scale-up of the process and joint development during the
pilot phase in the case of technical cooperation agreement.

Type and Size of Partner Sought
SME 11-50,SME <10,>500 MNE,251-500,SME 51-250,>500
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Type of Partnership Considered

License agreement
Technical cooperation agreement

Attachments
WE REF CE
£as inlet " £as outlet
B sitver(l) ssht
acld
schution
adid solution ! silver{l} salt
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