
EP012 Operating Techniques for Sofnocat 423 

 Process Description  

 The metal compounds (which could contain any from aluminium, copper, manganese, 

nickel, palladium, platinum, titanium or tin) are weighed out according to procedure.   These 

raw materials are combined with dilute nitric acid, mixed together  then extruded as pellets. 

During this mechanical process some fines and dust are generated.   This material recovered 

from extrusion is collected and stored wrapped up as balls, ready to be reused in the next 

batch.  The pellets are placed in an oven heated to 300® C, which firstly dries the material, 

then calcinates it, which results in NOx, ammonia and nitric acid emissions to atmosphere. 

After allowing to cool to room temperature, the material is crushed and sieved.  This gives 

material of the correct size which is treated with a stream of hydrogen diluted with nitrogen 

in a hydrogenation vessel.  This causes the metal oxides to be reduced in an exothermic 

reaction with the evolution of water vapour. 

Nitrogen gas is introduced at the end to purge any remaining hydrogen.  Finally a low level 

stream of air is introduced.  This results in the activated metals being oxidised back to the 

metal oxides. Once fully purged, the Sofnocat is discharged from the hydrogenator and 

packed ready for quality testing then dispatch. 

Input scale: 9kg 

Weight of finished product = 5.6 kg. 

A batch takes 3 days to process and restricting the maximum batches (at 9 kg input) which 

could be processed in a year to 111, which would generate 620 kg of Sofnocat.  At maximum 

output, the annual gaseous emissions would be regarded as insignificant. 

Work Instructions document reference numbers: 

WI-076 Sofnocat 423 Dough Manufacture 

WI-077 Sofnocat 423 Extrusion of Dough 

WI-078 Sofnocat 423 Dough Calcination 

Wi-079 Sofnocat 423 Crushing and sieving 

WI-080 Sofnocat 423 Hydrogenation and oxidation 

 

Receipt of raw materials 

Materials are delivered on site via lorry and unloaded in the yard. The materials are checked 

against delivery paperwork to confirm their identity, integrity of packaging and receipt 



confirmed on the company’s ERP system.  Goods are moved into the Warehouse, and stock 

put away according to procedures. The precious metals are stored in a secure locked 

location in the warehouse, which has an internal bund. When the materials are required for 

usage, they are transported to the processing area, according to the procedure for 

movement of goods from the Warehouse. 

 

Plant used for Process 

Equipment Purpose 

Balance Weighing of materials 

Peristaltic pumps For controlled addition of liquids 

Z-blade Mixer Mixing of dough 

Die Press Extruder with 3mm Die Plate For extrusion into pellets 

Carbolite Oven For Drying and Calcination 

Sieve 4.75 mm For crushing and sieving 

5L hydrogenator equipped with 
thermocouples 

Hydrogenation.  Reaction progress can be 
followed by the evolution of heat. 
When reaction is complete air is slowly 
introduced to oxidise the product 

  

The Hydrogen cylinder used for the hydrogenation is stored in the gas cage, which is 

external at the front of the building. The supply will be piped to the hydrogenator in the 

sofnocat room.  

Chemical Reactions and Process Control: 

Calcination- this reaction is controlled by temperature control of the oven, ramping up to 300°C. 

Mx (NO3)y  → M xO +y NOx 

M(NH3)x(OH)y→ Pt(OH)y + x NH3 

Hydrogenation: This reaction is controlled by the rate at which hydrogen and nitrogen gas are 

introduced into the reaction vessel.  The presence of thermocouples allows the reaction progress to 

be monitored as the reaction is exothermic 

MO + H2 → M + H2O 

M(OH)2 + 2H2 → M + H2O 

Oxidation: Oxidation is achieved by allowing the material post-hydrogenation to cool to room 

temperature. Hydrogen is purged from the reaction vessel and air is gradually introduced.  

M + O2  → MO 



 

Temperature and Pressure in main vessels 

Vessel Temperature (max) Pressure 

Mixer Ambient 1 atm 

Oven 300° C 1 atm 

Hydrogenator (5.5 L capacity) 150°C 4 bar 

 

Regeneration of spent catalyst 

Selected portions of the above process can also be used to regenerate spent catalyst, which has 

been returned by customers. Testing of the catalyst is necessary to determine the exact process to 

use.  Following removal of the contaminant CO2, the catalyst can be re-reduced and oxidised as 

above, but without the emissions of NOx and ammonia.  A maximum of 200 kg per annum is 

regenerated.  This process is in line with the concept of minimisation of waste by recovery of 

material. 

Work Instructions:  

WI 118 Sofnocat Reprocessing- Vacuum Drying 

WI134 Sampling and Testing Requirements of Customer Returned Sofnocat 423 

 

Packaging of product 

The product is initially placed into a plastic container for storage.  At the point of packing material is 

weighted into a resealable plastic bag.  This closed bag is placed inside a 1kg securitainer with a 

tamper evident lid. An identifying label is placed on the bottle and then the securitainer placed 

inside a cardboard box, size dependent on the customer order.  Once the box is closed the product is 

ready for dispatch.  

 

Control of fugitive emissions 

The main processing area is an internal room, with self-closing doors.  Any solid or liquid waste in 

this area can be kept within the confines of this room, until cleared up. Outside of the processing 

room, raw materials, wastes and products will be transported or stored within the approved 

transport containers. 

 

Warehouse storage 

This is part of the footprint for the installation and is used also to store materials for other processes 

which do not need to be permitted. 

A fireproof partition wall separates the processing area from the Warehouse. 



The details for storage are covered in WI 339 Appropriate Storage of Chemicals which available on 

site on request. 

Hazardous chemicals on site eg those that can cause harm to the environment have been identified 

and been listed. 

Flammable substances are stored in lockable metal cabinets. Smoking is prohibited and there are 

relatively few ignition sources. Any hot work on site must be carried out according to the Permit to 

Work system. Cardboard waste is clearly away regularly from the Warehouse area.  Fire 

extinguishers are available in the warehouse area. 

Oxidising substances are stored in a dedicated area which is sealed by an electronically operated 

metal door.  

Other materials are stored in racking system which can be accessed by forklift or pallet truck. These 

can only be operated by qualified drivers. The racks are impact protection and are regularly 

inspected.   

Spill kits are available to clean up liquid spills, a specific procedure exists for the process: HS-032 

Spillage Procedure for Sofnocat 423, detailing their use for this product.  

Drain covers will be available to prevent spills from entering the drainage systems. 

Waste produced by each process is summarised in the table below. 

 

Activity Waste produced 

Receipt, unpacking and storage Carboard and plastic packaging.  Cardboard can 
be readily recycled 

Sofnocat manufacture 1. Containers of separate raw materials. 
Stored in separate waste bins. Disposed 
of by approved waste contractor. 

2. PPE, waste rags, filter socks, cleaning 
materials, dust- sent for recovery of 
precious metals by a registered waste 
carrier 

3. Process material recovered from 
extruder- stored to be reused in next 
batch. 

Packing of Sofnocat Plastic containers for initial storage of Sofnocat, 
sent for recovery of precious metals to 
registered waste carrier 

Reprocessing of Sofnocat Container from customer sent for recovery to a 
registered waste carrier. 

Out -of specification Sofnocat unable to be 
regenerated 

Sent for recovery at a registered waste carrier. 

 

A site procedure WI- 326 Waste Management of Sofnocat 423 describes the various waste streams 

which result from the process, designation of EWC codes, storage and transfer onto approved waste 



carriers with Waste Transfer Notes or Waste Consignment Notes, dependant on the nature of the 

waste.   
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