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� In the last years the plating industry has spent big 
efforts to realise regulations for special hazardous 
elements/compounds and REACH

� Our branch is focussed to avoid substances with very 

State of art

� Our branch is focussed to avoid substances with very 
high concern. If this is not possible in the moment, we 
assure for save handling.

� There is a trend to save materials and energy as well.
� Both topics will be discussed  in my presentation.



Hard chromium plating from chromic acid based  elec trolytes

� For many years the supplier and equipment companies develop and 
construct reactor type closed plating machines especially for hard 
chromium.

� Those kind of machines allow to work with chromium(VI) electrolytes 
without health and environment infection.without health and environment infection.

� The ready to work electrolyte is delivered in 1000 l containers and can 
be returned when the default impurity level is reached.

� Only in case of maintenance and repair well trained and protected 
workers can come in contact with the electrolyte.

� But not all kind of parts can be plated with such a technology.



Principle of  hard deposition on small cylindrical parts  in reactor 
type machines

Reactor cell with shock 
absorber

Separator

• Chemistry are transported in patented 
vacuum GST-systems from tank to the part 

– no contact of workforce to chemistry
• Selective cleaning, activation, surface 

treatment and rinsing in one flow cell – no 
part handling during the hole process 
necessary 

• Chemistry in complete closed systems - no 

Advantages

Container System

• Chemistry in complete closed systems - no 
chemical fumes – zero emission

• No open tanks, small volume tanks – no 
visible chemistry

• Waste water free operation
• Special designed high-speed chemistry -

extremely reduced total processing time
• Fully automated in-line installation
• High machine availability and productivity, 

low maintenance and labor demand
• optimal quality and process capability
• chromium plating with high current density 

200 – 1000 A/dm²



Productions 
integrated hard 
chrome plant made 
by Gramm Technik, 
Ditzingen, Germany

Application samples:



High speed hard chrome-module from LPW



Electrolyte feeding to single reactors



Principle  of the continuous working chrome plating  for rods



5 mm

Photo: Robert Bosch GmbH. Autarchic hard chrome equipment integrated
in the mechanical production for fuel injection systems.



Save of material by long life electrolytes and main tenance 

� Electroless nickel with high  metal turnover and 
controlled replenishment.

� Centralized reclaim of nickel from spent  nickel 
electrolytes.electrolytes.

� Adsorber resin treatment of different nickel electrolytes 
for endless life time

� Diffusion dialysis for electroless copper electrolytes
� Ion exchange to remove metallic impurities



enthone EnPURE TM

enthone EnPURE TM Nickel electrolyte purification



3D MID Production Process: 2. Electroless Copper Pl ating
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The electroless copper deposition process leads to an 
increase of

• Formiate - formed as co-product during
copper reduction and by auto-decomposition reaction 
(Cannizzaro)

Dialysis & Electroless Copper

(Cannizzaro)

• Sulfate - Copper sulfate is added to the solution but only 
copper is used.

• Carbonate - Carbonate is originated by air agitation

• Sodium – as counter ion for hydroxide replenishment
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New type of plating technology

� Plasma printing for direct build up of wiring structures on 
flexible plastic foils – roll to roll – process, without any 
etching and material loss

� Plating from ionic liquids, DGO and Enthone were � Plating from ionic liquids, DGO and Enthone were 
partner in the IONMET project of the EU

� Enthone was part of the German funded project 
Innosurf, using other kind of ionic liquids



Microplasma to produce a RFID and interdigital stru cture

line width and space of 
200 and 250 µm, resp.

20µm copper plated

Plasma burns in the structure



Reel-to-reel set-up for continuous DBD treatment at  
Fraunhofer IST



Concept for the realization of the Plasma-Printing t echnology
in a reel-to-reel production



New sustainable innovation in plating 
electrolyte design:    Ionic Liquids

• By help of ionic liquid (low temperature molten salts) the electroplating 
industry may exceed their limitation.

• The new generation of plating electrolytes allow the deposition of 
metals, alloys and crystal structures that can not be plated til 
now

solid NaCl

now
• The basic chemistry has strong advantages in energy efficiency and 

stability
• The Ionic Liquid technology is identified as future key technology from 

EU (IONMET) and German government (BMBF, INNOSURF)
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