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Science News from research organizations

Fluorescence dyes from the pressure
cooker

January 30, 2017

Vienna University of Technology, TU Vienna

Researchers are working toward a dye synthesis in nothing
but water instead of using toxic solvents, by developing a
highly efficient and environmentally friendly synthesis for or‐
ganic pigments.
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Perylene bisimides are a heavily investigated and sought after
class of organic pigments, since they show interesting dye
properties. While these compounds are red pigments in the
solid state, when dissolved, they generate bright yellowish-
green solutions under UV irradiation. Aside their optical ap‐
peal; organic molecules that appear colored in daylight often
also show intriguing electronic properties. Therefore, organic
dyes are promising lightweight materials for application as
e.g. organic semiconductors, but also in for instance LCD
displays or solar cells.

Rethinking a complex chemical synthesis

The laboratory of Dr. Miriam M. Unterlass at the Institute of Materials Chem‐
istry at TU Wien has just reported the synthesis of more than 20 different
perylene bisimide dyes. This is not impressive per se. The way they prepare
these compounds is though: Conventionally, perylene bisimides are gener‐
ated in highly toxic solvents and employing toxic and expensive catalysts.
Moreover, classical reactions towards these dyes require an important ex‐
cess of the starting compounds. Finally, tedious purification is necessary for
obtaining dye products of sufficient purity. All in all, the conventional route
is a complex chemical synthesis. "In our approach, we are using the start‐
ing compounds in a 1:1 ratio, i.e. without an excess of reactants. The start‐
ing compounds are dispersed in water inside a closed reactor. Then the
mixture is heated to 200 ˚C and increased pressure is generated," explains
Dr. Unterlass. "In fact, the reactor basically works like a pressure cooker."
Such reactions in hot water under pressure are called hydrothermal synthe‐
ses. After the reaction has completed, the final perylene bisimide dyes are
obtained with high purity, thus removing the necessity for tedious purifica‐
tion. For actual electronic applications, perylene bisimdes are mostly imple‐
mented by device engineers and physicists, who often do not have access
to chemical laboratories. The novel hydrothermal synthesis bears the po‐
tential of enabling an easy access to these materials -- an important step
towards realistic application.

From big molecules to small molecules

Previously, Miriam Unterlass' team had developed a novel process for high-
performance polymers, which equally takes place in hot water. The hy‐
drothermal synthesis of perylene bisimide dyes now shows for the first time
that small molecules can also be generated "in the pressure cooker." The
order of developments is rather untypical. Normally, novel synthetic path‐
ways are first developed for small molecules -- which are often easier to
conceive -- and later transposed to polymers, i.e. "big molecules." Despite
their small size, the hydrothermal synthesis was however very challenging.
For perylene bisimides. They are very apolar, which means that they do not
like water -- at room temperature. By heating the water to increased tem‐
peratures, this challenge can however be met. The hydrothermal synthesis
of perylene bisimides is highly efficient and environmentally friendly, and
has just been published in the journal Chemical Communications.

A D V E R T I S E M E N T

A D V E R T I S E M E N T

MLA APA Chicago





















Breaking this hour

Most Popular this week

Strange & Offbeat  

How Does Swarm Intelligence
Work?
When Migrating Birds Go Astray
Cost in Carbon: Computers for
Self-Driving Cars
Mysteries Around Parasite
Immunity and ...
How Crocs Can Go Hours
Without Air
Chocolate Melting in Your Mouth:
Irresistible
Galaxies Less Than a Billion
Years After ...
How Do Rocky Planets Really
Form?
Prolonged Sitting? Walk 5
Minutes Twice an Hour
Toxic Toilet Paper in Endangered
Killer Whales

SPACE & TIME

Hubble Finds That Ghost Light
Among Galaxies Stretches Far
Back in Time

James Webb Telescope Reveals
Milky Way-Like Galaxies in Young
Universe

Planetary System's Second Earth-
Size World Discovered

MATTER & ENERGY

Riddle Solved: Why Was Roman
Concrete So Durable?

Solar-Powered System Converts
Plastic and Greenhouse Gases
Into Sustainable Fuels

Researchers Propose New
Structures to Harvest Untapped
Source of Freshwater

COMPUTERS & MATH

Can the AI Driving ChatGPT Help
to Detect Early Signs of
Alzheimer's Disease?

Next-Generation Wireless
Technology May Leverage the
Human Body for Energy

Scientists Develop a Cool New
Method of Refrigeration

SPACE & TIME

A Star's Unexpected Survival

The World in Grains of Interstellar
Dust

Researchers Measure Size-
Luminosity Relation of Galaxies
Less Than a Billion Years After Big
Bang

MATTER & ENERGY

Artificial Nerve Cells -- Almost Like
Biological

Discovery of a New Form of
Carbon Called Long-Range
Ordered Porous Carbon (LOPC)

'A Perfect Little System':
Physicists Isolate a Pair of Atoms
to Observe P-Wave Interaction
Strength for the First Time

COMPUTERS & MATH

A Soft, Stimulating Scaffold
Supports Brain Cell Development
Ex Vivo

Next-Generation Wireless
Technology May Leverage the
Human Body for Energy

Self-Powered, Printable Smart
Sensors Created from Emerging
Semiconductors Could Mean
Cheaper, Greener Internet of
Things

        

A D V E R T I S E M E N T

Explore More from ScienceDaily

RELATED STORIES

Fundamental Research Improves Understanding of New Optical Materials

Sep. 20, 2022 — Research into the synthesis of new materials could lead to more sustainable and environmentally
friendly items such as solar panels and light emitting diodes (LEDs). Scientists have developed a ...

A Greener Route to Blue -- A New Method Drastically Reduces the Amount of Solvent Needed to Produce
Widely Used Organic Dyes

Aug. 31, 2022 — Phthalocyanines are used in renewable energy production, sensing, nanomedicine and more.
Researchers have demonstrated how the dye can be produced in a greener way that minimizes high-boiling
organic ...

Catalyst from Hot Water

June 13, 2022 — The production of chemical substances normally requires environmentally harmful solvents. After
researchers had produced organic substances without harmful substances by heating them in hot water, ...

Novel Eco-Friendly Electrochemical Reaction Can Synthesize Useful Semiconductor Materials

June 8, 2020 — In the field of electronics, developing novel strategies for organic semiconductor synthesis are
crucial. Derivatives of compounds called 'thienoacenes' have been known for their role as organic ...

A D V E R T I S E M E N T

SD Health Tech Enviro Society Quirky 

Free Subscriptions

Get the latest science news in your RSS reader with ScienceDaily's hourly
updated newsfeeds, covering hundreds of topics:

  List of All RSS Feeds

Follow Us

Keep up to date with the latest news from ScienceDaily via social
networks:

  Facebook

  Twitter

  LinkedIn

Have Feedback?

Tell us what you think of ScienceDaily -- we welcome both positive and
negative comments. Have any problems using the site? Questions?

  Leave Feedback

  Contact Us

Search

Privacy

https://www.sciencedaily.com/about.htm
https://www.sciencedaily.com/staff.htm
https://www.sciencedaily.com/reviews.htm
https://www.sciencedaily.com/contribute.htm
https://www.sciencedaily.com/advertise.htm
https://www.sciencedaily.com/privacy.htm
https://www.sciencedaily.com/editorial.htm
https://www.sciencedaily.com/terms.htm
https://www.sciencedaily.com/copyright.htm
https://www.sciencedaily.com/releases/2017/01/170130083234.htm#
https://www.sciencedaily.com/releases/2017/01/170130083234.htm#
https://www.sciencedaily.com/
https://www.sciencedaily.com/releases/2017/01/170130083234.htm#
https://www.sciencedaily.com/releases/2017/01/170130083234.htm#
https://www.sciencedaily.com/releases/2017/01/170130083234.htm#
https://www.sciencedaily.com/releases/2017/01/170130083234.htm#
https://www.sciencedaily.com/releases/2017/01/170130083234.htm#
https://www.tuwien.ac.at/en/news/news_detail/article/124706/
https://www.tuwien.ac.at/en/
http://dx.doi.org/10.1039/C6CC06567H
https://www.sciencedaily.com/breaking/
https://www.sciencedaily.com/releases/2023/01/230113145348.htm
https://www.sciencedaily.com/releases/2023/01/230113145327.htm
https://www.sciencedaily.com/releases/2023/01/230112113141.htm
https://www.sciencedaily.com/releases/2023/01/230112155815.htm
https://www.sciencedaily.com/releases/2023/01/230112134747.htm
https://www.sciencedaily.com/releases/2023/01/230113112804.htm
https://www.sciencedaily.com/releases/2023/01/230113112756.htm
https://www.sciencedaily.com/releases/2023/01/230112155833.htm
https://www.sciencedaily.com/releases/2023/01/230112134726.htm
https://www.sciencedaily.com/releases/2023/01/230112134725.htm
https://www.sciencedaily.com/news/space_time/
https://www.sciencedaily.com/releases/2023/01/230104135620.htm
https://www.sciencedaily.com/releases/2023/01/230105150228.htm
https://www.sciencedaily.com/releases/2023/01/230110151046.htm
https://www.sciencedaily.com/news/matter_energy/
https://www.sciencedaily.com/releases/2023/01/230106144441.htm
https://www.sciencedaily.com/releases/2023/01/230109112706.htm
https://www.sciencedaily.com/releases/2022/12/221206083115.htm
https://www.sciencedaily.com/news/computers_math/
https://www.sciencedaily.com/releases/2022/12/221222162415.htm
https://www.sciencedaily.com/releases/2023/01/230104231812.htm
https://www.sciencedaily.com/releases/2023/01/230104085253.htm
https://www.sciencedaily.com/news/strange_offbeat/space_time/
https://www.sciencedaily.com/releases/2023/01/230113172455.htm
https://www.sciencedaily.com/releases/2023/01/230113145324.htm
https://www.sciencedaily.com/releases/2023/01/230113112756.htm
https://www.sciencedaily.com/news/strange_offbeat/matter_energy/
https://www.sciencedaily.com/releases/2023/01/230112113153.htm
https://www.sciencedaily.com/releases/2023/01/230111131506.htm
https://www.sciencedaily.com/releases/2023/01/230111131451.htm
https://www.sciencedaily.com/news/strange_offbeat/computers_math/
https://www.sciencedaily.com/releases/2023/01/230105151247.htm
https://www.sciencedaily.com/releases/2023/01/230104231812.htm
https://www.sciencedaily.com/releases/2023/01/230103160452.htm
https://www.sciencedaily.com/releases/2022/09/220920154752.htm
https://www.sciencedaily.com/releases/2022/08/220831095037.htm
https://www.sciencedaily.com/releases/2022/06/220613140745.htm
https://www.sciencedaily.com/releases/2020/06/200608104729.htm
https://www.sciencedaily.com/newsfeeds.htm
https://www.facebook.com/sciencedaily
https://twitter.com/sciencedaily
https://www.linkedin.com/company/sciencedaily
https://www.sciencedaily.com/releases/2017/01/170130083234.htm#
https://www.sciencedaily.com/contact.htm

