
UKBIC BAT Assessment

An assessment of alignment to the BAT 
conclusions that are applicable to the 
new FPL process.



Surface Treatment Using Organic Solvents (STS) BAT 
conclusions

Ref Topic Ref Topic

BAT 1 Environmental Management System (EMS) BAT 13 Emissions during abnormal operation

BAT 2 Reduce VOC and energy use BAT 14 VOC emissions from production and storage

BAT 3 Impact of raw materials BAT 15 VOC emission abatement

BAT 4 Techniques to reduce solvent consumption BAT 16 Energy efficiency in VOC abatement

BAT 5 Fugitive VOC emissions: storage and handling BAT 17 Reduce NOX and CO in VOC abatement

BAT 6 Distribution of materials BAT 18 Not applicable to UKBIC

BAT 7 Coating Techniques BAT 19 Energy efficiency

BAT 8 Drying & Curing Techniques BAT 20 Not applicable to UKBIC

BAT 9 Reduce VOCs in cleaning BAT 21 Not applicable to UKBIC

BAT 10 Fugitive VOC emissions: Solvent Mass Balance BAT 22 Reduce waste sent for disposal

BAT 11 Monitoring waste gasses BAT 23 Not applicable to UKBIC

BAT 12 Not applicable to UKBIC



BAT 1: Environmental Management System (EMS)

BAT is to elaborate and implement an Environmental Management System (EMS) that incorporates the generic BAT i – xx 
features and STS i – iii features.

UKBIC Alignment:

The new FPL process does not alter UKBICs existing alignment and obligations in relation to BAT 1.

The installation will continue to operate in accordance with a UKAS certified ISO14001:2015 Environmental Management System. The
ISO standard incorporates the key features of BAT 1. This includes; statements of the SLTs commitment, leadership, and accountability 
for the EMS; the determination of the organisation’s context and the scope of the EMS; stakeholder needs and expectations;  an 
environmental policy, targets and objectives (including commitment to continuous improvement); relevant environmental processes 
(spills, materials handling and delivery, waste management etc); determination of the EMS relevant organisational roles and 
responsibilities; an aspects and impacts register;  the appropriate provision of the financial and human resources that are relevant to the 
environmental aspects and objectives; a management manual; consideration of the environment when undertaking alterations to the site, 
in accordance with a change management process; monitoring and measurement programmes; internal and external EMS and 
environmental compliance auditing; systems for the raising and evaluating environmental nonconformities and the implementation of 
corrective actions; interactions with quality, health & safety systems; considerations of VOC use optimisation and energy efficiency; and 
the periodic review of environmental aspects, objectives, and incidents by senior management.



BAT 2: Overall environmental performance

BAT is to:

• identify the process areas/sections/steps that represent the greatest contribution to the VOC emissions and energy 
consumption and the greatest potential for improvement (see also BAT 1);

• identify and implement actions to minimise VOC emissions and energy consumption;

• regularly (at least once every year) update the situation and follow up the implementation of the identified actions

UKBIC Alignment:

The new FPL process does not alter UKBICs existing alignment and obligations in relation to BAT 2.

The installation will continue to operate in accordance with a UKAS certified ISO14001:2015 Environmental Management System. The 
system will continue to commit UKBIC to continuous improvement. This includes the ongoing consideration of actions to improve
efficiency in terms of VOC usage and energy demand. As a component of the EMS, senior leadership undertake annual management 
meeting reviews of the installation's environmental performance. This will include the usage of hazardous materials and energy efficiency. 
UKBIC has limited control over the total energy usage and solvent consumption due to the organisation’s operational model. As the FPL 
facility will operate sporadically in accordance with client requests, the total consumptions of the process will largely depend on demand 
from clients.



BAT 3: Selection of raw materials

BAT is to use both of the techniques given. 

UKBIC Alignment:

(a) The FPL cathode slurry liquid composition will be entirely made up of the solvent NMP (1-Methyl-2 pyrrolidinone). Currently, there is no 
substitute for NMP in the cathode cell manufacturing industry as a whole. This is an active area of research for the sector broadly. UKBIC have 
previously commissioned an academic study ‘Report on the state of art for N-Methyl-2-pyrrolidone in the production of Lithium-ion battery cells’, 
to address the elimination & substitution options. The report summary concludes that elimination or substitution of the substance NMP currently 
is not technically feasible. Furthermore, UKBIC has limited control over the solvent consumption due to the organisation’s operational model. 
The FPL facility will operate in accordance with client plans for cell manufacture. The use of less harmful solvents may be within the remit of 
FPLs future operation. Therefore, the RTO has been scoped to be able to abate ethanol, methanol. isopropyl alcohol, propyl acetate, acetone 
and other organic solvents with lower environmental impact than NMP. This variation seeks authorisation to allow other organic solvents to be 
coated and abated (in accordance with a TVOC stack limit) within the FPL process, this will grant the operational capacity to test with lower 
harm materials (directly improving compliance with BAT 3(a)).

(b) The installation will continue to operate in accordance with a UKAS certified ISO14001:2015 Environmental Management System. The 
system will continue to commit UKBIC to continuous improvement. This includes the ongoing appraisals to optimise the use of solvents. As a 
component of the EMS, senior leadership undertake annual management meeting reviews of the installation's environmental performance. This 
will include the usage of solvents.



BAT 4: Selection of raw materials

BAT is to use one or a combination of the techniques given.

UKBIC Alignment

The new FPL process does not alter the applicability of BAT 4 to 
UKBIC’s operations.

BAT 4 is mostly not applicable to the FPL process, techniques 
(a) – (g) are not applicable to the cell manufacturing process. 
The substitution with lower hazard materials (h) is generally 
applicable across the STS sector. UKBIC’s opportunities for 
substitution are limited, as discussed in BAT 3. 



BAT 5: Storage and Handling of Raw Materials

BAT is to apply the principles of good housekeeping by using 
all of the techniques given:

UKBIC alignment

(a) As stated in BAT 1, installation will continue to operate in 
accordance with a UKAS certified ISO14001:2015 
Environmental Management System. This system includes the 
following elements:

• Procedures, plans and training for handling pollution incidents 
including spills and emergency scenarios.

• Guidance for the storage and handling of waste.

• Containment standards.

• Schedules of inspections and containment maintenance 
activities. 



BAT 5: Storage and Handling of Raw Materials

(b) The existing sealed, locked, labelled and bunded areas for 
storing delivered and waste solvents will continue to be used. 
Within the new FPL area, the in use NMP will be stored in an IBC 
that is housed in a bunded (110% of the IBC capacity), sealed 
container that is then fixed piped out to the coating process.

(c) UKBIC will continue to manage stock within the limitations of the 
bunded storage capacity on site.

(d) Leaks and spillages are prevented by using pumps and seals 
suitable for the material handled and which ensure proper 
tightness.

(e) A mixture of automated and supervised pumping operations are 
utilised to prevent overflows.

(f) No change as a result of this variation. The existing NMP bulk 
tanker offloading will only occur where displaced vapour is back 
vented to the offloading vehicle.

(g) The solvent containers used in FPL will only be handled by 
appropriately trained operators. All primary containers will be 
bunded appropriately during handling, storage and solvent use. 



BAT 6: Distribution of Raw Materials

BAT is to use one or a combination of the techniques

UKBIC Alignment:

(a) Solvent will be piped from a centralised supply through direct 
piping with ring lines. These systems can be cleaned in 
accordance with air flushing or pig cleaning. 

(b) Any mixing will utilise computer controlled mixing techniques. 
No manual mixing will occur.

(c) Not directly applicable as solvent coating material will rarely 
change. All solvent coating will occur within a closed clean 
room environment.

(d) Not applicable.

(e) Not applicable.

(f) Not applicable. 



BAT 7: Coating application to reduce raw material consumption

BAT is to use one or a combination of the techniques given

UKBIC alignment

(a) Roller coating is used to transfer solvents to a moving flat 
substrate. The system is designed and operated to optimise 
the coating application to high degrees of precision and 
minimise wastage during coating. 



BAT 8: Drying and curing energy efficiency

BAT is to use one or a combination of the techniques

UKBIC Alignment:

(e) & (f) The FPL drying system will utilise a convection drying oven 
to circulate heat and therefore conserve energy. The FPL process 
also has the capacity to undertake a pre-Convection IR drying 
stage. This can be operated to further increase efficiency when 
client formulations and the technical constraints of the production 
run allow. The applicability of technique (f) is dependent on client 
demands but will be implemented to improve efficiency wherever 
possible. 



BAT 9: Minimise VOC emissions from cleaning

BAT is to use one or a combination of the techniques

UKBIC Alignment:

(c) Where operational safety constraints allow, low or no solvent 
pre-impregnated wipes can be used in cleaning. 

(e) Water based cleaning will be undertaken where technical 
constraints allow within FPL.

(f) An automated washing system will be utilised specifically in the 
Electrode Cleaning Area. This is a closed system to allow recovery 
and reuse of material.

(g) Wherever technical constraints and customer demands allow, 
collected solvent will be reused during purging. 



BAT 10: Fugitive emissions monitoring: Solvent Mass Balance

BAT is to monitor total and fugitive VOC emissions by compiling, at least once every year, a solvent mass balance of the solvent 
inputs and outputs of the plant.

UKBIC alignment:

In accordance with the existing conditions of the Installation Permit, the operator will ensure that the solvent inputs and outputs from the 
new FPL process are incorporated into the site’s solvent management plan (SMP). This SMP is developed in accordance with Part 7 of 
Annex Vll of the Industrial Emissions Directive and STS BAT 10. The template of this SMP is provided within the permit variation 
application pack. Initially the operator will provide the regulator with an updated SMP following each manufacturing campaign (in line with 
existing requirements). Following the consistent demonstration that fugitive emissions are below 20% of solvent input, the operator will 
seek to agree with the regulator to reduce the SMP reporting to annually (in line with STS BAT 10).

The FPL relevant input to the SMP will utilise a number of conservative assumptions, these will be proportionate to the complexity of the 
process, and to the very low quantities of solvents used (relative to the STS sector generally). The installation has appropriate monitoring 
technology, and is operated in accordance with sufficient processes, to track and control both the used and unused quantities of solvents. 



BAT 11: Waste Gas Monitoring
BAT is to monitor emissions in waste gases with at least the frequency, and in accordance with EN standards, given in STS BATc 11. If 
EN standards are not available, BAT is to use ISO, national or other international standards that ensure the provision of data of an 
equivalent scientific quality.

UKBIC alignment: 
Dust and DMF 
monitoring are not 
applicable at UKBIC 
as they are sector 
specific.

 

Parameter Monitoring 
Standard 

Process Description [1] 

TVOC BS EN 
12619:2013 

 

A flame ionization detector (FID) undertakes a continuous measurement for at least 60 minutes. 
The methodology measures the mass concentration of total gaseous organic carbon. Additional 
parameters including volumetric flow rate, flow velocity, temperature and moisture are also 
measured. Accredited analysis is used to present a TVOC result as Carbon, at reference 
conditions. All results will be certified MCERTS and UKAS. 

NMP BS EN 
12619:2013 

There is no available accredited methodology for the direct measurement of NMP. 

The BS EN 12619:2013 is used to determine TVOC. The stack emissions monitoring specialists 
undertake a calculation, based on the mass weight of NMP, to express TVOC as NMP. All results 
will be certified MCERTS and UKAS.   

NOX BS EN 
14792:2017 

NOX is measured in accordance with the chemiluminescence principle. A portable sampler is used 
to extract gas from the stack and measure NOX using chemiluminescence in real time. The 
sampling duration will be a minimum of 60 minutes. Additional parameters including volumetric 
flow rate, flow velocity, temperature and moisture are also measured. NOX is expressed at 
reference conditions as NO2. All results will be certified MCERTS and UKAS. 

CO BS EN 
15058:2017 

CO is measured in accordance with the infrared (IR) absorption principle. A portable sampler is 
used to extract gas from the stack and measure CO using IR absorption in real time. The sampling 
duration will be a minimum of 60 minutes. Additional parameters including volumetric flow rate, 
flow velocity, temperature and moisture are also measured. CO is expressed at reference 
conditions as CO. All results will be certified MCERTS and UKAS. 

[1] In all cases, the monitoring period will cover ‘normal’ operations. This is during the coating, drying and gas abatement 
window. Monitoring will not be conducted during start up or shut down of coating and drying operations, or during the start up 
and shut down of air emissions abatement technology.   



BAT 13: Emissions during abnormal operation (OTNOC)

In order to reduce the frequency of the occurrence of abnormal operation, and to reduce emissions during these periods, 
BAT is to use both of the techniques given.

Abnormal operation refers to situations in industrial operations where conditions deviate from the standard, or "normal," operating 
parameters. These situations can include malfunctions, maintenance, start-up, shut-down, and other events that don't fit the typical 
operational profile.

UKBIC Alignment:

(a) Equipment critical to the protection of the environment (‘critical equipment’) within the new FPL process will be identified on the 
basis of a risk assessment. In principle, this concerns the storage and handling equipment for solvents, the coating equipment, 
drying equipment and the emissions abatement technology (the RTO). 

(b) The existing prescriptive planned preventative maintenance (PPM) programme will be extended to include all new 
environmentally critical equipment applied for in this variation. Equipment will be maintained, monitored and operated in order to 
minimise both the occurrences of abnormal operations and the emissions generated during these periods. 



BAT 14: Reduce VOC emissions from production and storage

BAT is to use technique (a) and an appropriate combination of the 
other techniques given 

UKBIC alignment

(a) The new FPL process has been designed and installed with due 
consideration to; efficiency in the removal of point source and 
fugitive gas emissions; a safety-first principle and energy efficiency. 
The systems selected have separate extraction for the highly 
concentrated VOC laden exhaust from the dryer (with end of pipe 
abatement), the low VOC extraction of the separate local exhaust 
ventilation. The RTO that will be used to abate the emissions from 
the drying process by capturing and reusing the heat generated 
during the oxidation of VOCs within an RTO system. 



BAT 14: Reduce VOC emissions from production and storage

UKBIC alignment:

(b) The vast majority of extracted VOC from the FPL occurs within the oven 
during the drying process. This incorporates a fully enclosed extraction 
system, leading to the RTO for abatement. 

(c) Not applicable

(d) As (b)

(e) As (b)

(f) Not applicable.

(g) Very low to negligible concentrations of VOC will be extracted by the 
LEV systems within the FPL area (including extraction adjacent to the IBC 
solvent store). This extraction system will pass air through a carbon 
scrubber located within the FPL area to remove any trace VOC loading.

(h) Not applicable.



BAT 15, 16 & 17: VOC Abatement Technology Selection

In order to reduce VOC emissions in waste gases, increase resource efficiency and optimise energy efficiency, BAT is to use one or a 
combination of the techniques listed in BATc 15 and BATc 16.

 UKBIC alignment:

Following consultation with air emissions abatement technology specialists, Airprotech and A.S.K Piearcey, the most appropriate abatement 
technology was determined as a combination of BAT 15 II (f) and (g) Regenerative Thermal Oxidation (RTO) and Catalytic oxidation (CATOX). The 
RTO is a 3 canister unit and this is a design requirement to meet ensure there is primary heat recovery to reduce fuel consumption at lower VOC 
levels and a high destruction efficiency to assist to meet the tight NMP emission limit value. The Regenerative technology provides 95% thermal 
efficiency and has a Hot Side Bypass (HSB) to mitigate against thermal runaway at higher VOC loadings. The CATOX system is a secondary VOC 
treatment stage.

The CATOX has its own dedicated burner. This is because the RTO is so thermally efficient that the exhaust temperature from the RTO is too low for 
the operation of the catalyst to be successful. The CATOX is designed to handle the relatively low concentration gas that will remain following the 
RTO phase and treat down to a very low NMP emission of 1mg/Nm3. 

These oxidation steps will cause the formation of NOX and CO. The next step is the injection of Urea via a dispersion bank. This provides the 
ammonia required for the Selective Catalytic Reduction (SCR). The enriched gas then passes through the second catalyst bed where the NOX reacts 
with the ammonia to form water and nitrogen. This technique is aligned to BATc 16 (a) and ensures that the NOX emissions in waste gases meet 
relevant emission limit values while limiting CO emissions.



BAT 18: Dust emissions

Not applicable to UKBIC. The facility does not undertake any of the listed substrate surface preparation, cutting, coating application and finishing 
processes that generate dust emissions. 



BAT 19: Energy efficiency measures

BAT is to use technique (a) and (b) and an appropriate combination 
of the other techniques given 

UKBIC alignment

No change as a result of this variation. UKBIC will continue to operate in 
accordance with an energy management plan and record energy usage. 
Existing BAT obligations will continue to apply. 

None of the techniques from (c) to (h) are applicable to the FPL 
installation. 



BAT 20: Water use efficiency and wastewater generation

Not applicable to UKBIC. The facility does not undertake any of the listed aqueous processes described in BAT 20. 



BAT 21: Techniques to reduce emissions to water

Not applicable to UKBIC. The facility does not undertake any of the listed aqueous processes described in BAT 21. 



BAT 22: Waste Management

BAT is to use the techniques (a) and (b) and one or both of the 
techniques (c) and (d) given

UKBIC alignment

(a) & (b) No change as a result of this variation. UKBIC will continue to 
operate in accordance with a waste management plan and continue to 
monitor and analyse the tonnage data for waste uplift.. Existing BAT 
obligations will continue to apply. 

(c) Any waste solvents recovered from the FPL process will utilise the 
existing waste storage areas for ISL. In alignment with the existing ISL 
process, licence waste carriers will uplift recovered solvent and transport 
them to a permitted energy from waste installation.

(d) Not applicable. 



BAT 23: Odour Management Plan

The applicability is restricted to cases where an odour nuisance at sensitive receptors is expected and/or has been substantiated. Not 
applicable as UKBIC does not undertake odorous processes. There is no substantiated odour risk on site. and has generated odour 
nuisance issues.
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