
SPD Process Overview 
 

SPD Product 

The SPD product is a polycrystalline diamond product used for audio applications.  

The products are manufactured using Chemical Vapour Deposition (CVD) Diamond synthesis 
technology. 

Process description 

Pre;paration 
The products are grown on a silicon former which is prepared using a 
mechanical process to embed diamond particles into the surface. The 
products are cleaned in water and then dried. 

  

CVD Process 

The products are loaded into a CVD reactor prepared for the manufacture of 
this product. Up to 10% of the available Element six Technologies CVD 
capacity is used for this process. 
 
CVD Diamond synthesis uses a gaseous mixture which includes a carbon 
source and energy in the form of electrically generated microwaves to excite 
the gas mixture and create a stable plasma. Temperature differentials are 
used to deposit carbon in the diamond allotrope onto the silicon former 
which is in effect coated with diamond. The CVD cycle runs twice per day per 
reactor, this process is a high energy process and also uses high purity 
speciality gases.  
 
The emissions from this process are spent gases extracted from the reactors 
via a vacuum extraction system and ventilated to atmosphere. These gases 
are Hydrogen, Methane, Argon and a small amount of Oxygen. Quantities of 
extracted gases are low as the process is optimized to reduce gas wastage. 

  

Laser etching 
Following synthesis, a laser process is used to produce a stiffening structure 
in the product whilst the diamond product is still attached to the silicon.  This 
creates a net finished shape. 

  

Sulphuric acid 
cleaning 

The products are cleaned on-site in an oxidizing Sulphuric acid clean before 
being dried commonly used for PVD coating preparation and loaded ready for 
off-site coating. The sulphuric acid cleaning process is conducted in a fume 
cabinet extracted via LEV. 1.25L of Sulphuric acid is used for cleaning with 
around a 10% total loss through evaporation per cycle. 
 

  

Off-site coating The cleaned products are coated with Platinum by an external coating 
supplier and shipped back to the Ascot site. 

  

HF process 

With the coating applied, the silicon is dissolved using a Hydrofluoric acid and 
Nitric acid solution. This takes around 4.5 hours including rinsing upon 
completion. The HF process uses a total of 5L of HF and 2.5L of Nitric which is 
diluted with 2.5L of water per cycle, this creates an exothermic reaction 



lasting 3 hours per cycle, upon completion the products and pucks are 
automatically neutralized and then removed and dried. 

  

QA and shipping 
Following dissolution, the product is QA inspected and then packed and 
shipped to the end user. 
 

 

 

Ancillary processes:  

Hydrogen generation. While the majority of specialty gases are purchased in cylinders, and stored 
externally in a dedicated gas store, hydrogen is generated on site.  There are three hydrogen 
generators which produce hydrogen through electrolysis of deionized water. These generators have 
are typically producing 200 SLM of Hydrogen supplying the site. Typically, these are used at 80-90% 
typical capacity. 

 

Raw Materials and Wastes 
Storage of raw and waste materials: 

The raw material list is appended to this document. 

Waste acids are stored in the dedicated bunded acid store. 

 
Bunded chemical store with leak detection.  
This store is inside the building. 

 
Dilute HF waste IBC within the bunded store. 
Waste is pumped into the IBC from the process 
to avoid handling. 

 

 



 

Waste storage and disposal: 

No process wastes or wastewater are discharged to foul sewer. No waste treatment or disposal 
takes place at the installation. 

The current waste streams generated at the installation are: 

Site Waste Streams Contractor 
Chemical Waste 
HF (hydrofluoric acid) Grundon Waste Management Ltd 
H2SO4 (sulphuric acid) Grundon Waste Management Ltd 
HNO3 (nitric acid) Grundon Waste Management Ltd 
Organic solvent waste Grundon Waste Management Ltd 
Assorted small QTY chemicals Grundon Waste Management Ltd 
Scrubber Water Grundon Waste Management Ltd 
Used scrubber media Grundon Waste Management Ltd 
Process Waste 
Diborane waste Grundon Waste Management Ltd 
Abralap Grundon Waste Management Ltd 
Diamond Waste Grundon Waste Management Ltd 
Other 
Glass Grundon Waste Management Ltd 
WEEE Grundon Waste Management Ltd 
Fluorescent Llight Tubes Grundon Waste Management Ltd 
Domestic wastewater Thames Water 
Biological and sanitary waste Initial Rentokil 
General Municipal Shorts Group 
Recyclables Shorts Group 
Biodegradables Shorts Group 
Scrap Metals Gary Phillips 
Pallets Gary Phillips 
 

Acid wastes are removed in an IBC by specialist permitted waste contractors (currently Grundon). 
The acid waste is taken by waste contractor to a neutralization facility and is then filtered for 
particulates which are incinerated (mostly diamond particulates) and the remaining neutralized 
substances are sent to effluent treatment plants for further processing. 

Water consumption: 

Water usage for 2019 was approximately 10,000 m3. This includes uses for domestic purposes. There 
is currently no submetering at the site. 

A deionised water plant is present for hydrogen generator process.  

Electricity use: 

The site is not connected to mains gas. 

Annual electricity usage for 2019 was 22,895,618 KWh. 



This is a site wide figure which includes electricity use for processes not within the permitted 
installation. While there is currently no submetering at the site, it is acknowledged that the CVD 
process is the largest energy consumer on the site. 

Element Six Technologies Limited does participate in the Energy Saving Opportunities scheme (ESOS) 
as it is part of a large undertaking. 

Emissions to Air, Water and Land 
 

Emissions to air: 

 
First floor extraction system from the wet 
scrubber. 

 
First floor emissions testing points. 

 

The process which requires a permit is the HF acid dissolution stage of manufacturing. Emissions to 
air from this process are extracted from the wet booth through an integral wet scrubber before 
venting though a stack which exits through the building roof.   

The emissions from the HF dissolution process are monitored annually by MCERTS accredited 
contractors. The feasibility of installing real-time emissions monitoring is being investigated. 

The emissions to atmosphere are discussed in the section titled Environmental Risk Assessment. 

 

Emissions to Water: 

No process wastewater is discharged to foul sewer. All water used in the CVD cleaning processes is 
stored as waste in the acid IBC. This is collected approximately twice per month. The wet scrubber 



has a recirculating system to reduce water consumption. When required, water is bled to a plastic 
container within the bund for disposal by specialist waste contractor. 

 

Emissions to Land: 

There are no emissions to land from the installation.  

All deliveries and collections of raw materials and wastes, including chemicals, are undertaken by 
trained personnel and outside suppliers. An emergency response program is in place including the 
provision of spill kits. 

All chemical handling within the building is undertaken using a purpose built bunded chemical 
handling trolley. 

There has been no history of leaks or spills at the site.  


