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Where Siridion® makes all the diff erence 
Evonik has decades of experience in the development, cost-efficient 
production as well as in the safe handling and transport of Siridion® 
monosilane and chlorosilanes, and is one of the largest suppliers 
of this product class worldwide. Although Siridion® products are 
also used as precursors for the production of other Evonik products 
such as fumed silica (AEROSIL®) and functional silanes (Protectosil®, 
Dynasylan®) as well as for an array of processes in various industries, 
such as chlorinating reactions, our main external customers come 
from four cutting-edge industries: optical fibers, flat panel displays, 
semiconductors and photovoltaics. 

Wafer based photovoltaics
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The higher the purity of the chlorosilanes used to 
manufacture solar-grade silicon, the more effi  cient 
the solar cells will ultimately be in converting sunlight 
into energy. That is why ultrapure Siridion® chloro-

silanes and mono silane are a key resource in particu-
lar to manufacturers of polycrystalline silicon used for 
wafer based c-Si photovoltaics and manufacturers of 
silicon based thin fi lm modules around the globe.

1 Wafer thickness: 180 – 200 µm
2 Photoactive layer thickness: < 2  µm

Thin film photovoltaics

Amorphous-/ 
Micro morphous Silicon (a-/µ-Si)Monocrystalline Silicon

Multicrystalline Silicon Cadmium 
Telluride

Copper Indium 
Gallium Selenide

Other

Thin film photovoltaics 2Wafer based c-Si photovoltaics 1

Photovoltaics Technologies

Siridion® for photovoltaics
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Evonik’s global Siridion® ‘Verbund’ ensures operational 
and supply reliability for our photo voltaics customers

Evonik is one of very few manufacturers able to 
supply monosilane and chlorosilanes at ultrahigh 
purity levels on an industrial scale to customers in 
the photovoltaics industry. 

Here, Evonik’s strength is in its integrated network 
– the ‘Verbund’ – with manufacturing and processing 
sites for chlorosilanes and monosilane in Rhein-
felden and Bitterfeld (Germany); Sinigo (Italy), 
Antwerp (Belgium) and Yokkaichi (Japan).

A strong CS ‘Verbund’ 
to support integrated supply
Together with partners in the photovoltaics industry, 
Evonik has in recent years developed a successful 
integrated concept. Here, we work very closely with 
the customer in designing a supply and production 
setup that integrates our respective strengths to min-
imize manufacturing costs and maximize productiv-
ity. Evonik’s decades of experience in the operation 
of chlorosilanes plants also means that the technol-
ogy is utilized effi  ciently from day one.

In addition, docking onto the Evonik ‘Verbund’ sys-
tem enables the customer to realize substantial syn-
ergies and signifi cantly improve cost structures. This 
way, the benefi ts of the ‘Verbund’ translate into real 

competitive advantages for our customers. Evonik 
can ensure a high degree of supply and operational 
reliability – and the customer can count on full 
access to the resources of the ‘Verbund.’ Combining 
a highly integrated supply solution with the Evonik 
‘Verbund’ creates additional fl exibility – and cost 
savings potential – for effi  ciently processing any 
sidestreams along the production line. Depending 
on the setup, the ‘Verbund’ can for instance handle 
large quantities of hydrogen chloride generated as a 
by-product of manufacturing processes or contami-
nated silane-containing sidestreams that can’t be 
utilized in polycrystalline silicon production. 
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Evonik’s global Siridion® ‘Verbund’ ensures operational 
and supply reliability for our photo voltaics customers

This unique approach to integrated supply gives the 
customer the double advantage of being able to rely 
on Evonik’s proven and cost-effi  cient chlorosilane 
technology, and achieving substantial cost savings 
through closed sidestream loops. In addition, no 
transportation costs have to be factored in because 
the resource is manufactured on site.

As part of the integrated concept – and in contrast to 
many other technology suppliers – Evonik not only 
provides customers with the necessary technology, 

but also manufactures monosilane and chlorosilanes 
at the customer’s site. This ensures not only seamless 
supply to the customer’s production line, e. g. with 
chlorosilanes for the polycrystalline silicon deposition 
process, but also smooth processes and consistent 
product purity. 

One of the key strengths of the integrated supply 
business model supporting the partnership with our 
customer is the fact that it can be precisely adapted 
to the customer’s needs – with maximum fl exibility.

A direct supply chain built 
on Responsible Care®
Evonik is also synonymous with effi  cient, reliable 
and secure logistics when it comes to direct supply 
of chlorosilanes to customers in the PV industry – a 
crucial advantage when compensating for chloro-
silane losses in polycrystalline silicon production, for 
instance. Here, too, maintaining the highest safety 

and quality standards is a top priority at every stage 
and in every aspect of the value chain. Evonik fol-
lows through on this commitment with hands-on 
assistance in correct and safe handling of the chlo-
rosilanes supplied.
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Best-in-class manufacturing tech nologies
The most common method for producing PCS is the 
discontinuous Siemens process based on high purity 
trichlorosilane (TCS). High-purity silicon seed rods 
are exposed to TCS at high temperatures in the 
Siemens reactor; the TCS decomposes and depos-
its additional silicon on the rods until they reach a 

certain diameter. These rods of ultrapure PCS are 
then broken down into chunks for onward process-
ing. One advantage is that the STC generated as a 
by-product can be converted back into TCS through 
hydrogenation. 

TCS & STC production by Evonik
Evonik has developed competitive fi xed bed and 
fl uidized bed reactor technologies for the production 
of chlorosilanes – trichlorosilane (TCS) and silicon 
tetrachloride (STC) – based on highest technologi-
cal and operational excellence, from initial facility 
planning to construction, commissioning and opera-
tion. Both types of reactors have been in operation 
and continuously optimized at Evonik’s chlorosilane 

production sites for several decades, giving our cus-
tomers the peace of mind that comes from tried and 
tested technology. 

At the same, Evonik is always working on new tech-
nologies to further drive down polycrystalline silicon 
manufacturing costs – best-in-class STC conversion is 
already well along in the development pipeline.

Cost-eff ective chlorosilane synthesis 
with fi xed bed reactor technology
Extensive practical experience has enabled Evonik to 
refi ne fi xed bed reactor technology into a very reli-
able and robust process. 

Although capital expenditure for a fi xed-bed reac-
tor is in the same range as for the fl uidized bed type, 
the fi xed-bed reactor can use cheaper metallurgical-
grade silicon chunks as a feedstock. Silicon chunks in 
fact no longer have to be milled, and metallurgical-
grade silicon quality can be as low as Si 96 – in con-
trast to the much higher qualities required for fl uid-
ized bed reactor technology (typically >Si 98). 

The chunks are reacted with hydrochloric acid at 
around 1000 °C to produce a mixture of STC and TCS.

The high reaction temperature allows a high refeed 
rate for the diff erent sidestreams containing impuri-
ties back into the reactor. Here, impurities from the 
silicon metal are concentrated into a rather small 
purge stream to be discharged from the plant for 
more effi  cient raw material utilization with low met-
allurgical to polycrystalline silicon ratios. 

Therefore depending on the degree of integration, 
fi xed bed reactor technology off ers attractive invest-
ment aspects when taking into account the capital 
expenditure for the whole production setup.
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Best-in-class manufacturing tech nologies
State-of-the-art fl uidized 
bed reactor technology
Evonik possesses a high level of expertise in fl uidized 
reactor technology for chlorosilane synthesis where 
metallurgical-grade silicon powder is reacted with 
hydrochloric acid to provide TSC and STC. If the 

customer’s existing production setup is already 
geared for mainly handling TCS streams, Evonik 
off ers the fl exibility of building an integrated supply 
based on fl uidized bed reactor technology.

Cutting edge monosilane technology
In recent years, Evonik has developed a competitive 
monosilane production process based on the dismu-
tation of trichlorosilane. Evonik operates two plants 
with this technology – in Rheinfelden, Germany, and 

Yokkaichi, Japan. Evonik’s monosilane process is key 
to silicon-based thin fi lm photovoltaics and PCS pro-
duction based on monosilane deposition. 
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Europe / Middle East / 
Africa / Latin America
Evonik Industries AG
Inorganic Materials / 
Business Line Advanced Silanes
Rodenbacher Chaussee 4
63457 Hanau-Wolfgang
Germany

Contact 
Dr. Thomas Knothe
Vice President 
Marketing & Global Account 
Management / Advanced Silanes
 +49 6181 59-13378
 +49 6181 59-713378
thomas.knothe@evonik.com

North America
Evonik Degussa Corporation
Inorganic Materials / 
Business Line Advanced Silanes
379 Interpace Parkway
Parsippanny, NJ 07054-0677
USA

Contact 
Ed McGettigan
Vice President & Business Director 
Advanced Silanes North America
 +1 973 541-8518 
 +1 973 541-8503
ed.mcgettigan@evonik.com

AsiaPacifi c
Evonik Degussa (China) Co. Ltd.
Inorganic Materials / Business Line 
Advanced Silanes
55 Chundong Road
Xinzhuang Industry Park
Shanghai 201108
P. R. China

Contact 
Dr. Harald Klein 
Vice President 
Advanced Silanes Asia-Pacifi c
 +86 21 61191-056
 +86 21 61191-075
harald.klein@evonik.com

This information and all technical and other advice 
are based on Evonik’s present knowledge and 
experience. However, Evonik assumes no liabil-
ity for such information or advice, including the 
extent to which such information or advice may 
relate to third party intellectual property rights. 
Evonik reserves the right to make any changes 
to information or advice at any time, without 
prior or subsequent notice. EVONIK DISCLAIMS 
ALL REPRESENTATIONS AND WARRANTIES, 
WHETHER EXPRESS OR IMPLIED, AND SHALL 
HAVE NO LIABILITY FOR, MERCHANTABIL-
ITY OF THE PRODUCT OR ITS FITNESS FOR A 
PARTICULAR PURPOSE (EVEN IF EVONIK IS 
AWARE OF SUCH PURPOSE), OR OTHERWISE. 
EVONIK SHALL NOT BE RESPONSIBLE FOR 
CONSEQUENTIAL, INDIRECT OR INCIDENTAL 
DAMAGES (INCLUDING LOSS OF PROFITS) OF 
ANY KIND. It is the customer’s sole responsibility 
to arrange for inspection and testing of all products 
by qualified experts. Reference to trade names 
used by other companies is neither a recommen-
dation nor an endorsement of the corresponding 
product, and does not imply that similar products 
could not be used. 

Siridion®, AEROSIL®, Dynasyilan® and Protectosil® 
are registered trademarks of Evonik Degussa GmbH

Evonik Industries AG
Inorganic Materials / 
Business Line Advanced Silanes
Rodenbacher Chaussee 4
63457 Hanau-Wolfgang
Germany
 +49 6181 59-13378
 +49 6181 59-713378
www.siridion.com
www.evonik.com


