
 

Ref FB3-Q3A 

Form B3, Question 3A 

Please find attached our analysis of EPR 4.01 and EPR 4.02. We have looked 

at each BAT and have stated how we will comply with each stated BAT. The 

document reference for you to view this information is FB3-Q3A-EPR4.01 

and FB3-Q3A-EPR4.02. 

The Schedule 1 Activity being undertaken is: 

Section 4.1 Part A(1) a) viii – plastic materials e.g. polymers 

Duvelco Limited’s operation for the manufacture of polyimide polymers has 

an annual production volume of less than 100T.  

The activity will be operated on accordance with Best Available Techniques 

and has been assessed in accordance with: 

 How to Comply With Your Permit The Production of Large Volume 

Organic Chemicals (EPR 4.01) 

 How to Comply With Your Permit, Additional Guidance for Speciality 

Organic Chemicals Sector (EPR 4.02) 

 Best Available Techniques in the production of Polymers 2007 

 

1) Have an EMS (Environmental Management System) fully in line with 

ISO 14001:2015, with a view to obtaining formal ISO 14001 

certification within 12 months. 

 

2) Design the plant to minimise all fugitive emissions and air pollutants; 

by utilising sound engineering design principals. These will include: 

 

 Closed loop venting back to solvent storage tanks; 

 Closed loop product sampling systems; 

 Solvent recycling (to negate thermal destruction); 

 Bespoke fabricated pipework to minimise flanged connections 

with effective gaskets; 

 Magnetically driven or canned pumps, or pumps with double 

seals and a liquid barrier; 

 Magnetically driven or canned agitators, or agitators with 

double seals and a liquid barrier; 

 LEV vented through a wet scrubber (BAT) or a cryogenic 

vapour trap and a wet scrubber (BAT). 

 



 

3) Carry out a fugitive loss assessment and measurement to classify 

components in terms of type, service and process conditions to 

identify those elements with the highest potential for fugitive loss.  

 

This will be done by way of a PFMEA (product mode failure effect 

analysis) on the plant to identify and score each element. This will be 

incorporated into the business risk register and equipment monitoring 

and maintenance plan.   

 

4) Operationally, we will use minimise plant start-ups and stops to avoid 

peak emissions and reduce overall consumption which will be 

monitored and reported on annually in terms of kW/T of polymer 

produced.  

 

5) Design the process which will allow us to secure the contents of the 

reactor in the case of a power failure or an emergency stop being 

activated. In either eventuality, Duvelco would recycle any in-process 

material. 

 

6) Utilise closed loop, indirect process heating and chilling, thereby 

preventing the possibility of water pollution by design.  

 

The closed loop cooling circuit will utilise ethylene glycol and water as 

the fluid medium. The process heating will use a diathermic heating 

oil. There will be heat exchangers for heat transfer between the two 

mediums where required. 

 

7) No wastewater or contaminated process effluent water will be 

discharged by the production activities at Duvelco 

 

8) Comply with the BAT for polyimide production, which is to treat gases 

from polyimide production by wet scrubbing 

 

 

 



 

The chemical reaction occurring during the polymerization process is as per 

the below schematic: 

 

 

 

 

 

 

 

 

 

 

 

 



 

The directly associated activity in relation to the ‘Section 4.1 Part A(1) a) viii 

– plastic materials e.g. polymers’ activity is:  

Section 5.3 Part A(1) - (v) Solvent reclamation and regeneration 

The activity will be operated in accordance with legislated Best Available 

Techniques and has been assessed in accordance with: 

 Recovery and disposal of hazardous non-hazardous waste - Sector 

Guidance Note S5.06 

 Waste Treatment 2018 - BAT-AELs 

The solvent reclamation work will be operated under the same EMS 

(Environmental Management System) fully in line with ISO 14001:2015, with 

a view to obtaining formal ISO 14001 certification within 12 months. 

The maximum solvent regenerated within a 12 month period would be 2,800 

tonnes in total, based on the permitted capacity of the application to 

manufacture polymers. The maximum amount of solvent that may be re-

processed in one 24 hour period may be as much as 20 tonnes, depending 

upon production campaigns within the facility; 20 tonnes in a 24 hour period 

would be a maximum, with the annual average over a 12 month period being 

no more than 7.7 tonnes per day.  

There may be a maximum of up to 10 tonnes of solvent at any one time 

pending re-generation contained in two separate, bunded tanks. 

There shall not be more than 3000L of solvent waste (waste that cannot be 

reclaimed), stored within the installation in a bunded area pending 

collection, at any time. This will be in addition to any aqueous wash water 

stored in a bunded tank created from washing lab-ware and emergency 

shower drain which could be an additional 3000L of aqueous wash water. 

We will utilise commercially available, state of the art, industrial distillation 

machines to minimise energy usage and VOC emissions whilst ensuring 

compliance with the BAT requirements.  The vacuum system will create a 

vacuum without consuming process water. This will be achieved by a closed 

circuit liquid ring vacuum ring pump with a double mechanical seal OR a 

piston type pump with indirect water cooling so as to prevent contaminated 

water being produced creating a vacuum. There will be a cold trap on the 

vacuum pump to scavenge any VOCs prior to the exhaust venting to the 

abatement plant. 

Please find attached our analysis of Sector Guidance Note S5.06. Where 

relevant to our process, we have looked at each BAT and have stated how 



 

we will comply with each stated BAT. The document reference for you to 

view this information is FB3-Q3A-SGN_S5.06  

In line with the Waste treatment 2018 BAT – AEL’s, Duvelco Ltd will: 

 Ensure waste produced form our process is clearly labelled and 

packaged in a manner to reduce the packing materials that will be 

contaminated associated with the onward transfer of the waste.  

 We will have an odour management plan (see FB3-Q3B-Table 4-

Odour Management Plan)  

 As part of the HAZOP programme, we will ensure that we have a 

Leak Detection and Repair programme in place (LDAR) 

 In line with best practice, the solvent regeneration will ensure the 

activity is done in an enclosed facility, thus allowing containment 

and collection of any diffuse emissions.  

 In line with best practice for the solvent being utilised, abatement 

will be done in a two stage process utilising a cryogenic trap OR wet 

scrubbing and carbon adsorbtion. 

 Follow the guidance, in conjunction with all other BAT and AEL’s, to 

reduce the environmental impact and minimise VOC emissions from 

the installation.  

 In line with BAT 9, we will monitor diffuse emissions of organic 

compounds to air from the regeneration of spent solvents, at least 

once per year using one or a combination of the techniques given in 

the BAT. Most likely, this will be a physical measurement from the 

localised LEV extraction duct going into the abatement plant. 

 In line with the requirement of BAT 11, we will monitor the annual 

energy and raw materials as well as the annual generation of 

residues and waste water, with a frequency of at least once per year.  

(N.B. water is not a consumed in the processing, however waste 

water may be generated by washing laboratory ware and will be 

recorded). 

Consideration to plant design will be also taken to ensure compliance 

with the incoming BAT standards described in the draft BREF for 

Common Waste Gas Treatment in the Chemical for when it is officially 

issued from its current draft status.   


