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1. INTRODUCTION

1.1. Overview

1.1.1. Environmental Compliance Limited (“ECL”) have been commissioned by DEScycle to

1.1.2.

1.1.3.

1.1.4.

1.1.5.

1.1.6.

1.1.7.

1.1.8.

prepare an air emissions risk assessment (hereafter to referred to as a “H1”) to form part
of the Environmental Permit (“EP”) application for DEScycle’s solvent-based metal recovery
installation located at the Wilton Centre, Redcar, TS10 4RF (“the Installation”).

The H1 considered emissions of volatile organic compounds (“VOCs”) and various acids
from proposed emission points Al (sources: Slurry Vessel, DES 1 Vessel, DES 2 Vessel) and
A2 (source: Dryer). The assessment has been carried out using the approach detailed in the
EA’s online guidance.

The assessment has been undertaken for two scenarios, which make use of the periodic
monitoring results (“PMRs”) obtained from the August 2025 ECL Emissions Monitoring
Survey report (a copy of which may be found in Appendix I) to use the actual flow rates and
calculate flow rates and a further scenario using the likely flow rates. Both scenarios
consider proposed emission limit values (“ELVs”).

It should be noted that, as the ECL stack emissions report (see Appendix |) was undertaken
for a bench scale DEScycle plant, the measured volumetric flow rate values are unlikely to
be reflective of the final plant. However as the plant is still in the detailed design stage
confirmed volumetric flow rates can not be confirmed.

The four distinct scenarios are as follows:

o A: emissions at proposed ELVs with measured volumetric flow rates; and
o B: emissions at proposed ELVs with anticipated volumetric flow rates.

It is assumed the data for the reaction vessel surveyed in July 2025 for the August 2025 ECL
Emissions Monitoring Survey report are applicable to the proposed Al and A2 emission
point at the Installation. However, it should be noted that the A2 emission point will be
extracting a far greater volume of air.

To identify and quantify the VOC and acid constituents within the gas stream, top 20
speciated VOC testing was undertaken alongside an aldehyde suite and an acids suite. It
should also be noted that the emissions testing was undertaken on unabated emissions. It
is envisaged that an improvement condition will be contained within the Installation’s
permit which will require the operator to propose a monitoring programme to characterise
and assess the Installation’s point source emissions to air once fully operational. Emissions
points Al and A2 will then be fitted with appropriate abatement if and as required.

Of the substances identified by the laboratory testing, those with declared air quality
standards (“AQSs”) were assessed. Please note that the term AQS in the context of this
assessment has been used to refer to the various standards set for the applicable pollutants
for the protection of human or environmental health.

1 Air emissions risk assessment for your environmental permit: https://www.gov.uk/guidance/air-emissions-risk-assessment-for-your-
environmental-permit
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1.1.9.

1.2,

1.2.1.

1.2.2.

1.3.

1.3.1.

The calculation sheets for the H1 screening assessment are presented within Appendices
Il and Il for scenarios A and B, respectively.

Summary of Results

It can be seen from the results presented in the H1 calculation sheets (see Appendix Il —
and Ill) that, with the exception of hydrogen chloride, the process contributions (“PCs”)
screen out at the first stage of screening (i.e., the long-term PCs are less than 1% of the
long-term AQS and / or the short-term PCs are less than 10% of the short-term AQS).

Where further screening was required for long-term HCI (for the standards set for human
health), following stage two screening, the impacts could all be considered not significant.
Consequently, no further assessment is required.

Recommendations

An operational improvement condition is proposed for the Installation to carry out stack
emissions testing, following the commissioning works. This will allow an updated H1
assessment to be produced to help ensure the findings of the risk assessment remain valid.
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Variation No

Environmental Compliance Limited

DEScycle at Leicester University Installation Name : Reaction Vessel
H Visit Details : Investigative Emissions - July 2025
Survey Dates :1st July 2025
: P6125 : Root1 Report Issue Date : 20th August 2025

This report has been prepared by Environmental Compliance Limited (ECL) in their professional capacity as
Environmental Consultants. The contents of the report reflect the conditions that prevailed and the
information available or supplied at the time of its preparation. The report, and the information contained
therein, is provided by ECL solely for use and reliance by the Client in performance of ECLs duties and liabilities
under its contract with the Client. Until ECL has received payment in full as detailed in the quotation or
contract the contents of this report remain the legal property of ECL. The contents of the report do not, in
any way, purport to include any manner of legal advice or opinion.

Any operating information and CEMS data used in this report has been supplied by the client.
This report should not be reproduced, (except in full) without the written approval of the laboratory.

Should the Client wish to release this report to a Third Party for the party’s reliance, Environmental
Compliance Ltd may, at its discretion, agree to such release provided that:

. Environmental Compliance Ltd gives written agreement prior to such release and ECL has received
payment in full for all works/services undertaken;

. By release of the report to the Third Party, that Third Party does not acquire any rights, contractual
or otherwise, whatsoever against Environmental Compliance Ltd and, accordingly, Environmental
Compliance Ltd assume no duties, liabilities or obligations to that Third Party;

. Environmental Compliance Ltd accepts no responsibility for any loss or damage incurred by the
Client or for any conflict of Environmental Compliance Ltd interests arising out of the Clients’ release
of this report to the Third Party.

In the event that a report is revised and re-issued, the client shall ensure that any earlier versions of the

report, and any copies thereof, are void and such copies should be marked with the words ”superseded and
revised”.

Opinions and Interpretation expressed within this report are outside the scope of the
UKAS accreditation.

MCERTS requirements mean that comparison of results with emissions limit values is not
permitted within this report.
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Environmental Compliance Limited

DEScycle at Leicester University Installation Name : Reaction Vessel

Permit No e Visit Details : Investigative Emissions - July 2025
Variation No Seee Survey Dates : 1st July 2025

Report Ref : P6125 : Root Report Issue Date : 20th August 2025

PART 1- EXECUTIVE SUMMARY

1 Monitoring Objectives

Environmental Compliance Ltd (ECL) was commissioned by DEScycle Limited to
undertake an emission monitoring survey at Leicester University. This report
presents the findings of the study.

The monitoring at this installation was carried out in accordance with our
quotation reference PC/P6125/Q002, for investigate monitoring of emissions to
air. The substances requested for monitoring at each emissions point are listed
below:

Emission Point Identification

Substances to

be monitored Reaction Vessel
(Materials Laboratory)
Velocity [ Flowrate o VU

Total VOCs (Tube Sampling)
Top 20 Speciated VOCs (Tube Sampling)
Aldehydes Suite (Tube Sampling)

Acids Suite (Tube Sampling)
° Denotes the substances to be monitored.

®
o VU
o U
®

Denotes UKAS accreditation is held for monitoring that substance, but does not mean
that it has been claimed which will depend on whether the testing could be completed in
accordance with the Standard Reference Method.

Special Requirements:
“Testing to be carried out during three phases of the reaction cycle”
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Environmental Compliance Limited

DEScycle at Leicester University

Permit No HN
Variation No HN
Report Ref : P6125 :Root

1.1 Monitoring Results

Installation Name

Visit Details
Survey Dates

Report Issue Date

: Reaction Vessel

: Investigative Emissions - July 2025
:1st July 2025

: 20th August 2025

Tick if non-
. A" : o itoril Accreditation nformin,
En;i;ieorz::eint Substance to be Monitored Enlj:rsnsllto " Mi)i?t%?li;g Units Erg/i‘sassiin Expanded Uncertainty (as % of) ?j:zzfigi S[a)swt;l;fg Star_tﬁzra::SEnd MISIr:ttP?:)‘(ri]g Claicr;ee((ij :s: 'I(')est C(’zes’? (seeg Oz:fj:g
Value Result NOTE UNITS 273 K,101.3 kPa Reference Result Section
ELV Span Value Measured Value 2)

Volumetric Flowrate 0.00302 m3/sec 5 Stack Conditions | 01/07/25 10:15 — 10:32 BS EN 16911-1:2013 & MID NU v Reaction

Volumetric Flowrate 0.00274 m3/sec 6 & Wet Gas 01/07/25 10:15 — 10:32 BS EN 16911-1:2013 & MID NU v Phase 1

Reaction Vgssel - | Volumetric Flowrate 0.00438 m3/sec 4 Stack Conditions | 01/07/25 11:45 — 11:56 BS EN 16911-1:2013 & MID NU v Reaction

L(a‘\ﬁ:;:r[;) Volumetric Flowrate 0.00394 | m3fsec 5 & Wet Gas 01/07/25 | 11:45-11:56 | BSEN 16911-1:2013 & MID NU v Phase 2
Volumetric Flowrate 0.00478 m3/sec 8 Stack Conditions | 01/07/25 14:22 - 14:37 BS EN 16911-1:2013 & MID | UKAS [ MCERTS Reaction

Volumetric Flowrate 0.00428 m3/sec 9 & Wet Gas 01/07/25 14:22 - 14:37 BS EN 16911-1:2013 & MID | UKAS [ MCERTS Phase 3

The mass emission values presented in the tables below are calculated using these flowrates above, measured in the ductwork at the start of each reaction phase.
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Environmental Compliance Limited

DEScycle at Leicester University

Permit No
Variation No
Report Ref

: P6125 : Root

Installation Name

Visit Details
Survey Dates

Report Issue Date

: Reaction Vessel
: Investigative Emissions - July 2025
:1st July 2025

: 20th August 2025

Tick if non-
o - Mass . N - - :
En:iz_z::emt Substance to be Monitored Enljllrsnsllto " Mlz)enriltc;drlircwg Units Emission Expanded Uncertainty (as % of) ?j:zriteigii SZ:;l;fg Star_tni?::nd M&z‘:ﬁ;‘gg Cll?aicr;reej l:s: I'I(')enst c?:f Ers]:z ¢ O;;:f:isng
Value Result mg/hr 273 K,101.3 kPa Reference Result Section

ELV Span Value Measured Value 2)
Formaldehyde $ 0.098 mg/m3 0.97 50 & Wet Gas 01/07/25 10:20 - 10:50 CEN/TS 13649:2014 UKAS | MCERTS v
Butyraldehyde $ <0.049 mg/m3 <0.48 >100 & Wet Gas 01/07/25 10:20 — 10:50 CEN/TS 13649:2014 UKAS | MCERTS
Acetaldehyde $ 0.049 mg/m3 0.48 60 & Wet Gas 01/07/25 10:20 - 10:50 CEN/TS 13649:2014 UKAS | MCERTS v
Propionaldehyde $ <0.049 mg/m3 <0.48 >100 & Wet Gas 01/07/25 10:20 — 10:50 CEN/TS 13649:2014 UKAS | MCERTS v
Benzaldehyde $ <0.049 mg/m3 <0.48 >100 & Wet Gas 01/07/25 10:20 — 10:50 CEN/TS 13649:2014 UKAS | MCERTS v
Valeraldehyde $ <0.049 mg/m3 <0.48 >100 & Wet Gas 01/07/25 10:20 — 10:50 CEN/TS 13649:2014 UKAS | MCERTS v
Hexanal $ <0.049 mg/m3 <0.48 >100 & Wet Gas 01/07/25 10:20 — 10:50 CEN/TS 13649:2014 UKAS | MCERTS v
Heptanal $ <0.024 mg/m3 <0.24 >100 & Wet Gas 01/07/25 10:20 — 10:50 CEN/TS 13649:2014 NU v

Reaction V.esse[ = |Total Aldehydes $ <0.42 mg/m3 <414 30 & Wet Gas 01/07/25 10:20 — 10:50 CEN/TS 13649:2014 NU v Reaction
Lg%g:;::;) Total VOC $ <2.46 mg/m3 <24.27 >100 & Wet Gas 01/07/25 | 10:20 —10:50 CEN/TS 13649:2014 NU v Phase 1

Speciated VOC $ <1.23% mg/m3 <1213 >100 & Wet Gas 01/07/25 | 10:20 - 10:50 CEN/TS 13649:2014 NU \
Hydrofluoric Acid $ <1.23 mg/m3 <1243 >100 & Wet Gas 01/07/25 | 10:20-10:50 [Based on CEN/TS 13649:2014 NA v
Hydrochloric Acid $ <0.25 mg/m3 <2.47 >100 & Wet Gas 01/07/25 10:20 - 10:50 [Based on CEN/TS 13649:2014 NA \
Nitric Acid $ <0.49 mg/m3 <4.83 >100 & Wet Gas 01/07/25 10:20 - 10:50 [Based on CEN/TS 13649:2014 NA v
Phosphoric Acid $ <1.47 mg/m3 <14.50 >100 & Wet Gas 01/07/25 10:20 - 10:50 [Based on CEN/TS 13649:2014 NA \
Sulphuric Acid $ <0.49 mg/ms3 <4.83 >100 & Wet Gas 01/07/25 | 10:20-10:50 [Based on CEN/TS 13649:2014 NA \
Hydrogen Bromide $ <0.49 mg/ms3 <4.83 >100 & Wet Gas 01/07/25 10:20 - 10:50 [Based on CEN/TS 13649:2014 NA \
Total Acids $ <4.41 mg/m3 < 43.50 48 & Wet Gas 01/07/25 10:20 - 10:50 [Based on CEN/TS 13649:2014 NA \4

* There were zero peaks found on the GC-MS Scan above the 1.23 mg/m?3

limit of detection
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DEScycle at Leicester University

Permit No
Variation No
Report Ref

: P6125

Environmental Compliance Limited

: Root

Installation Name

Visit Details
Survey Dates

Report Issue Date

: Reaction Vessel

: Investigative Emissions - July 2025

:1st July 2025
: 20th August 2025

Tick if non-
Emission Point Substance to be Monitored Enlj:riwslltcm Mlz)enriitcz)(:iircwg Units Efm?:iin Expanded Uncertainty (as % of) ?gjmzrifigii Date ?f Start.and End M,af:ttﬁgﬁg Cgicf;r:j?s:?:ﬂ C(z:?g:zg Operating
Reference Value Result mg/hr 273 K,101.3 kPa Sampling Times Reference Result Section Status
ELV Span Value Measured Value 2)
Formaldehyde 0.098 mg/m3 0.97 50 & Wet Gas 01/07/25 11:00 — 11:30 CEN/TS 13649:2014 UKAS | MCERTS v
Butyraldehyde <0.049 mg/m3 <0.48 >100 & Wet Gas 01/07/25 11:00 — 11:30 CEN/TS 13649:2014 UKAS | MCERTS
Acetaldehyde <0.025 mg/m3 <0.25 >100 & Wet Gas 01/07/25 11:00 — 11:30 CEN/TS 13649:2014 UKAS | MCERTS v
Propionaldehyde <0.049 mg/m3 <0.48 >100 & Wet Gas 01/07/25 11:00 — 11:30 CEN/TS 13649:2014 UKAS | MCERTS v
Benzaldehyde <0.049 mg/m3 <0.48 >100 & Wet Gas 01/07/25 11:00 — 11:30 CEN/TS 13649:2014 UKAS | MCERTS v
Valeraldehyde <0.049 mg/m3 <0.48 >100 & Wet Gas 01/07/25 11:00 — 11:30 CEN/TS 13649:2014 UKAS | MCERTS v
Hexanal <0.049 mg/m3 <0.48 >100 & Wet Gas 01/07/25 11:00 — 11:30 CEN/TS 13649:2014 UKAS | MCERTS v
Heptanal <0.049 mg/m3 <0.48 >100 & Wet Gas 01/07/25 11:00 — 11:30 CEN/TS 13649:2014 NU v
Reaction V.essel - |Total Aldehydes <0.42 mg/m3 <414 32 & Wet Gas 01/07/25 11:00 — 11:30 CEN/TS 13649:2014 NU v Reaction
Lg%g:;::;) Total VOC <2.47 mg/m3 <24.36 >100 & Wet Gas 01/07/25 | 11:00 - 11:30 CEN/TS 13649:2014 NU v Phase 1
Speciated VOC <1.23% mg/m3 <1243 >100 & Wet Gas 01/07/25 | 11:00 - 11:30 CEN/TS 13649:2014 NU v
Hydrofluoric Acid <1.25 mg/m3 <12.33 >100 & Wet Gas 01/07/25 | 11:05-11:35 [Based on CEN/TS 13649:2014 NA v
Hydrochloric Acid <0.25 mg/m3 <2.47 >100 & Wet Gas 01/07/25 11:05 - 11:35 |Based on CEN/TS 13649:2014 NA v
Nitric Acid < 0.50 mg/m3 <4.93 >100 & Wet Gas 01/07/25 11:05 - 11:35 |Based on CEN/TS 13649:2014 NA \
Phosphoric Acid <1.50 mg/m3 <14.80 >100 & Wet Gas 01/07/25 11:05 - 11:35 |Based on CEN/TS 13649:2014 NA v
Sulphuric Acid <0.50 mg/ms3 <4.93 >100 & Wet Gas 01/07/25 11:05 - 11:35  [Based on CEN/TS 13649:2014 NA \
Hydrogen Bromide < 0.50 mg/ms3 < 4.93 >100 & Wet Gas 01/07/25 11:05 - 11:35 |Based on CEN/TS 13649:2014 NA \
Total Acids $ < 4.51 mg/m3 < 44.49 48 & Wet Gas 01/07/25 11:05 - 11:35  [Based on CEN/TS 13649:2014 NA \

* There were zero peaks found o

n the GC-MS Scan above the

1.23 mg/m?3 limit of detection
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DEScycle at Leicester University

Permit No

Variation No

Report Ref

: P6125

Environmental Compliance Limited

: Root

Installation Name

Visit Details
Survey Dates

Report Issue Date

: Reaction Vessel
: Investigative Emissions - July 2025
:1st July 2025

: 20th August 2025

Tick if non-
o - Mass . N - - .
En:iz_z::emt Substance to be Monitored ETI'rSnSI'tO " Mi)i?t%?ircwg Units Emission Expanded Uncertainty (as % of) ?gjmzrifigii SZ:;l;fg Star_tni?::nd M’af::ﬁ:)gg Cll?aicr;reeg ::s: l'I(')enst C(’Z:S Ers]:z ¢ Oz:f:i:g
Value Result mg/hr 273 K,101.3 kPa Reference Result Section

ELV Span Value Measured Value 2)
Formaldehyde $ 0.074 mg/m3 1.05 50 & Wet Gas 01/07/25 11:40 — 12:10 CEN/TS 13649:2014 UKAS | MCERTS v
Butyraldehyde $ < 0.050 mg/m3 <0.71 >100 & Wet Gas 01/07/25 11:40 — 12:10 CEN/TS 13649:2014 UKAS | MCERTS
Acetaldehyde $ 0.69 mg/m3 979 1 & Wet Gas 01/07/25 11:40 — 12:10 CEN/TS 13649:2014 UKAS | MCERTS v
Propionaldehyde $ <0.050 mg/m3 <0.71 >100 & Wet Gas 01/07/25 11:40 — 12:10 CEN/TS 13649:2014 UKAS | MCERTS v
Benzaldehyde $ < 0.050 mg/m3 <0.71 >100 & Wet Gas 01/07/25 11:40 — 12:10 CEN/TS 13649:2014 UKAS | MCERTS v
Valeraldehyde $ < 0.050 mg/m3 <0.71 >100 & Wet Gas 01/07/25 11:40 — 12:10 CEN/TS 13649:2014 UKAS | MCERTS v
Hexanal $ < 0.050 mg/m3 <0.71 >100 & Wet Gas 01/07/25 11:40 — 12:10 CEN/TS 13649:2014 UKAS | MCERTS v
Heptanal $ < 0.050 mg/m3 <0.71 >100 & Wet Gas 01/07/25 11:40 — 12:10 CEN/TS 13649:2014 NU v

Reaction V.essel - |Total Aldehydes $ <1.07 mg/m3 <1518 14 & Wet Gas 01/07/25 11:40 — 12:10 CEN/TS 13649:2014 NU v Reaction
Lg%g:;::;) Total VOC $ <2.49 mg/m3 <35.32 >100 & Wet Gas 01/07/25 | 11:40 —12:10 CEN/TS 13649:2014 NU v Phase 2

Speciated VOC $ <1.25% mg/m3 <17.73 >100 & Wet Gas 01/07/25 | 11:40 —12:10 CEN/TS 13649:2014 NU \
Hydrofluoric Acid $ <1.23 mg/m3 <17.45 >100 & Wet Gas 01/07/25 | 11:40-12:10 [Based on CEN/TS 13649:2014 NA v
Hydrochloric Acid $ <0.25 mg/m3 <3.55 >100 & Wet Gas 01/07/25 11:40 —12:10  [Based on CEN/TS 13649:2014 NA v
Nitric Acid $ <0.49 mg/m3 <6.95 >100 & Wet Gas 01/07/25 11:40 —12:10  [Based on CEN/TS 13649:2014 NA v
Phosphoric Acid $ <1.48 mg/m3 <20.99 >100 & Wet Gas 01/07/25 11:40 - 12:10  [Based on CEN/TS 13649:2014 NA v
Sulphuric Acid $ <0.49 mg/m3 <6.95 >100 & Wet Gas 01/07/25 | 11:40-12:10 [Based on CEN/TS 13649:2014 NA \
Hydrogen Bromide $ <0.49 mg/ms3 <6.95 >100 & Wet Gas 01/07/25 11:40 - 12:10  [Based on CEN/TS 13649:2014 NA v
Total Acids $ <4.44 mg/m3 <62.98 48 & Wet Gas 01/07/25 11:40 - 12:10  |Based on CEN/TS 13649:2014 NA \

* There were zero peaks found o

n the GC-MS Scan above the

1.25 mg/m?3 limit of detection
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Environmental Compliance Limited

DEScycle at Leicester University

Permit No
Variation No
Report Ref

: P6125 : Root

Installation Name

Visit Details
Survey Dates

Report Issue Date

: Reaction Vessel

: Investigative Emissions - July 2025

:1st July 2025
: 20th August 2025

Tick if non-
o - Mass . N - - .
En:iz_z::emt Substance to be Monitored ETI'rSnSI'tO " Mi)i?t%?ircwg Units Emission Expanded Uncertainty (as % of) ?gjmzrifigii SZ:;l;fg Star_tni?::nd M’af::ﬁ:)gg Cll?aicr;reeg ::s: l'I(')enst C(’Z:S Ers]:z ¢ Oz:f:i:g
Value Result mg/hr 273 K,101.3 kPa Reference Result Section

ELV Span Value Measured Value 2)
Formaldehyde $ 0.075 mg/m3 1.06 50 & Wet Gas 01/07/25 13:02 — 13:32 CEN/TS 13649:2014 UKAS | MCERTS v
Butyraldehyde $ < 0.050 mg/m3 <0.71 >100 & Wet Gas 01/07/25 13:02 — 13:32 CEN/TS 13649:2014 UKAS | MCERTS
Acetaldehyde $ 0.17 mg/m3 2.41 30 & Wet Gas 01/07/25 13:02 — 13:32 CEN/TS 13649:2014 UKAS | MCERTS v
Propionaldehyde $ <0.050 mg/m3 <0.71 >100 & Wet Gas 01/07/25 13:02 — 13:32 CEN/TS 13649:2014 UKAS | MCERTS v
Benzaldehyde $ < 0.050 mg/m3 <0.71 >100 & Wet Gas 01/07/25 13:02 — 13:32 CEN/TS 13649:2014 UKAS | MCERTS v
Valeraldehyde $ < 0.050 mg/m3 <0.71 >100 & Wet Gas 01/07/25 13:02 — 13:32 CEN/TS 13649:2014 UKAS | MCERTS v
Hexanal $ < 0.050 mg/m3 <0.71 >100 & Wet Gas 01/07/25 13:02 —13:32 CEN/TS 13649:2014 UKAS | MCERTS v
Heptanal $ < 0.050 mg/m3 <0.71 >100 & Wet Gas 01/07/25 13:02 — 13:32 CEN/TS 13649:2014 NU v

Reaction V.essel - |Total Aldehydes $ <0.55 mg/m3 <7.80 25 & Wet Gas 01/07/25 13:02 — 13:32 CEN/TS 13649:2014 NU v Reaction
Lg%g:;::;) Total VOC $ <2.50 mg/m3 <35.46 >100 & Wet Gas 01/07/25 | 13:02-13:32 CEN/TS 13649:2014 NU v Phase 2

Speciated VOC $ <1.25% mg/m3 <17.73 >100 & Wet Gas 01/07/25 | 13:02-13:32 CEN/TS 13649:2014 NU v
Hydrofluoric Acid $ <1.24 mg/m3 <17.59 >100 & Wet Gas 01/07/25 | 13:02-13:32 [Based on CEN/TS 13649:2014 NA v
Hydrochloric Acid $ <0.25 mg/m3 <3.55 >100 & Wet Gas 01/07/25 13:02 —13:32  |Based on CEN/TS 13649:2014 NA \
Nitric Acid $ < 0.50 mg/m3 <7.09 >100 & Wet Gas 01/07/25 13:02 -13:32  |Based on CEN/TS 13649:2014 NA v
Phosphoric Acid $ <149 mg/m3 <2113 >100 & Wet Gas 01/07/25 13:02 —13:32  |Based on CEN/TS 13649:2014 NA v
Sulphuric Acid $ <0.50 mg/ms3 <7.09 >100 & Wet Gas 01/07/25 | 13:02-13:32 [Based on CEN/TS 13649:2014 NA \
Hydrogen Bromide $ < 0.50 mg/ms3 <7.09 >100 & Wet Gas 01/07/25 13:02 -13:32 |Based on CEN/TS 13649:2014 NA v
Total Acids $ < 4.47 mg/m3 < 63.40 48 & Wet Gas 01/07/25 13:02 -13:32 [Based on CEN/TS 13649:2014 NA \

* There were zero peaks found o

n the GC-MS Scan above the

1.25 mg/m?3 limit of detection
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DEScycle at Leicester University

Permit No
Variation No
Report Ref

: P6125

Environmental Compliance Limited

: Root

Installation Name

Visit Details
Survey Dates

Report Issue Date

: Reaction Vessel

: Investigative Emissions - July 2025

:1st July 2025
: 20th August 2025

Tick if non-
o - Mass . N - - .
En:iz_z::emt Substance to be Monitored ETI'rSnSI'tO " Mi)i?t%?ircwg Units Emission Expanded Uncertainty (as % of) ?gjmzrifigii SZ:;l;fg Star_tni?::nd M’af::ﬁ:)gg Cll?aicr;reeg ::s: l'I(')enst C(’Z:S Ers]:z ¢ Oz:f:i:g
Value Result mg/hr 273 K,101.3 kPa Reference Result Section

ELV Span Value Measured Value 2)
Formaldehyde 0.15 mg/m3 2.31 30 & Wet Gas 01/07/25 14:15 — 14:45 CEN/TS 13649:2014 UKAS | MCERTS v
Butyraldehyde <0.050 mg/m3 <0.77 >100 & Wet Gas 01/07/25 14:15 — 14:45 CEN/TS 13649:2014 UKAS | MCERTS
Acetaldehyde 1.07 mg/m3 16.49 1 & Wet Gas 01/07/25 14:15 — 14:45 CEN/TS 13649:2014 UKAS | MCERTS v
Propionaldehyde <0.050 mg/m3 <0.77 >100 & Wet Gas 01/07/25 14:15 — 14:45 CEN/TS 13649:2014 UKAS | MCERTS v
Benzaldehyde < 0.050 mg/m3 <0.77 >100 & Wet Gas 01/07/25 14:15 — 14:45 CEN/TS 13649:2014 UKAS | MCERTS v
Valeraldehyde < 0.050 mg/m3 <0.77 >100 & Wet Gas 01/07/25 14:15 — 14:45 CEN/TS 13649:2014 UKAS | MCERTS v
Hexanal < 0.050 mg/m3 <0.77 >100 & Wet Gas 01/07/25 14:15 — 14:45 CEN/TS 13649:2014 UKAS | MCERTS v
Heptanal < 0.050 mg/m3 <0.77 >100 & Wet Gas 01/07/25 14:15 — 14:45 CEN/TS 13649:2014 NU v

Reaction V.essel - |Total Aldehydes <1.52 mg/m3 <23.42 12 & Wet Gas 01/07/25 14:15 — 14:45 CEN/TS 13649:2014 NU v Reaction
Lg%g:;::;) Total VOC 14.02 mg/m3 216.02 1 & Wet Gas 01/07/25 | 14:15-14:45 CEN/TS 13649:2014 NU v Phase 3

Speciated VOC (Acetone) 12.74* mg/m3 196.30 1 & Wet Gas 01/07/25 | 14:15-14:45 CEN/TS 13649:2014 NU v
Hydrofluoric Acid <1.24 mg/m3 <19.11 >100 & Wet Gas 01/07/25 | 14:15-14:45 [Based on CEN/TS 13649:2014 NA v
Hydrochloric Acid <0.25 mg/m3 <3.85 >100 & Wet Gas 01/07/25 14:15 - 14:45 |Based on CEN/TS 13649:2014 NA v
Nitric Acid < 0.50 mg/m3 <7.70 >100 & Wet Gas 01/07/25 14:15 - 14:45 |Based on CEN/TS 13649:2014 NA v
Phosphoric Acid <149 mg/m3 <22.96 >100 & Wet Gas 01/07/25 14:15 - 14:45 |Based on CEN/TS 13649:2014 NA v
Sulphuric Acid <0.50 mg/ms3 <7.70 >100 & Wet Gas 01/07/25 | 14:15-14:45 [Based on CEN/TS 13649:2014 NA \
Hydrogen Bromide < 0.50 mg/ms3 <7.70 >100 & Wet Gas 01/07/25 14:15 - 14:45 |Based on CEN/TS 13649:2014 NA v
Total Acids $ < 4.47 mg/m3 < 68.87 48 & Wet Gas 01/07/25 14115 -14:45 [Based on CEN/TS 13649:2014 NA \

* Acetone was the only peak fou

nd on the GC-MS Scan above

the 1.25 mg/m? limit of detection
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DEScycle at Leicester University

Environmental Compliance Limited

Installation Name

: Reaction Vessel

Permit No : Visit Details : Investigative Emissions - July 2025

Variation No HN Survey Dates :1st July 2025

Report Ref : P6125 : Root1 Report Issue Date : 20th August 2025

Tick if non-
Emission Point Substance to be Monitored Enlj:riwslltcm Mlz)enriitcz)(:iircwg Units Efm;siin Expanded Uncertainty (as % of) ?gjmzrifigii Date ?f Start.and End M,af:ttﬁgﬁg Cgicf;r:j?s:?:ﬂ C(z:?g:zg Operating
Reference Value Result mg/hr 273 K,101.3 kPa Sampling Times Reference Result Section Status
ELV Span Value Measured Value 2)
Formaldehyde 0.15 mg/m3 2.31 30 & Wet Gas 01/07/25 14:53 —15:23 CEN/TS 13649:2014 UKAS | MCERTS v
Butyraldehyde < 0.050 mg/m3 <0.77 >100 & Wet Gas 01/07/25 14:53 —15:23 CEN/TS 13649:2014 UKAS | MCERTS v
Acetaldehyde 0.87 mg/m3 13.40 1 & Wet Gas 01/07/25 14:53 -15:23 CEN/TS 13649:2014 UKAS | MCERTS v
Propionaldehyde <0.050 mg/m3 <0.77 >100 & Wet Gas 01/07/25 14:53 -15:23 CEN/TS 13649:2014 UKAS | MCERTS v
Benzaldehyde <0.050 mg/m3 <0.77 >100 & Wet Gas 01/07/25 14:53 -15:23 CEN/TS 13649:2014 UKAS | MCERTS v
Valeraldehyde < 0.050 mg/m3 <0.77 >100 & Wet Gas 01/07/25 14:53 —15:23 CEN/TS 13649:2014 UKAS | MCERTS v
Hexanal < 0.050 mg/m3 <0.77 >100 & Wet Gas 01/07/25 14:53 -15:23 CEN/TS 13649:2014 UKAS | MCERTS v
Heptanal < 0.050 mg/m3 <0.77 >100 & Wet Gas 01/07/25 14:53 -15:23 CEN/TS 13649:2014 NU v
Reaction Vﬁssel - |Total Aldehydes <1.31 mg/m3 <20.18 12 & Wet Gas 01/07/25 14:53 —15:23 CEN/TS 13649:2014 NU v Reaction
L(a‘\é‘g:;)ar[;) Total VOC 7.97 mg/m3 122.80 1 & Wet Gas o01/07/25 | 14:53-15:23 CEN/TS 13649:2014 NU v Phase 3

Speciated VOC (Acetone) 6.65% mg/m3 102.46 1 & Wet Gas 01/07/25 | 14:53-15:23 CEN/TS 13649:2014 NU \
Hydrofluoric Acid <1.24 mg/m3 <19.11 >100 & Wet Gas 01/07/25 | 14:53-15:23 [Based on CEN/TS 13649:2014 NA v
Hydrochloric Acid <0.25 mg/m3 <3.85 >100 & Wet Gas 01/07/25 14:53 -15:23  [Based on CEN/TS 13649:2014 NA \
Nitric Acid <0.49 mg/m3 <7.55 >100 & Wet Gas 01/07/25 14:53 -15:23  [Based on CEN/TS 13649:2014 NA \
Phosphoric Acid <1.48 mg/m3 <22.80 >100 & Wet Gas 01/07/25 14:53 -15:23  [Based on CEN/TS 13649:2014 NA \
Sulphuric Acid <0.49 mg/ms3 <7.55 >100 & Wet Gas o01/07/25 | 14:53-15:23 [Based on CEN/TS 13649:2014 NA \
Hydrogen Bromide <0.49 mg/m3 <7.55 >100 & Wet Gas 01/07/25 14:53 -15:23  [Based on CEN/TS 13649:2014 NA \
Total Acids $ < 4.45 mg/m3 < 68.57 48 & Wet Gas 01/07/25 14:53 -15:23  [Based on CEN/TS 13649:2014 NA \4

* Acetone was the only peak fou

nd on the GC-MS scan above

the 1.25 mg/m? limit of detection
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Environmental Compliance Limited

DEScycle at Leicester University Installation Name : Reaction Vessel

Permit No e Visit Details : Investigative Emissions - July 2025

Variation No HN Survey Dates :1st July 2025

Report Ref : P6125 : Root1 Report Issue Date : 20th August 2025

Notes

Emission Limit Value The emission limit value is that stated in the permit and will be expressed as a concentration or a mass emission.
Periodic Monitoring Result The result given is expressed in the same terms and units as the emission limit value.
Uncertainty The uncertainty associated with the quoted result is at the 95% confidence interval. The Uncertainty results DO NOT take into account the effect of the sample location limitations.
Reference Conditions All results are expressed at 273 K and 101.3kPa. The oxygen and moisture corrections are stated.
Monitoring Method Reference The method stated is in accordance with the Environment Agency Technical Guidance Note M2, or other method approved by the Environment Agency.
Accreditation for use of Method The details indicate the accreditation for the use of the complete monitoring method, e.g. MCERTs, UKAS. If use of the method is not accredited " NA" is stated.
Operating Status The details indicate the feedstock and the loading rate of the plant during monitoring.
$ Chemical Analysis on sample reagents was performed by an External Laboratory as detailed in Section 4
NU UKAS Accreditation Held but UKAS Accreditation cannot be claimed for the test as sampling did not comply with the Standard Reference Method (SRM), see section 2 & 5
NA Method is NOT UKAS Accredited.
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DEScycle at Leicester University

Permit No
Variation No
Report Ref

: P6125

Environmental Compliance Limited

Installation Name : Reaction Vessel

Visit Details : Investigative Emissions - July 2025
Survey Dates :1st July 2025
:Roo1 Report Issue Date : 20th August 2025

1.2 Operating Information

Any operating information and CEMS data below has been supplied by the client.

Emission Point Comparison of Operator CEMS and Periodic Monitoring Results
Reference . Periodi
Process Type Process Duration Fuel Feedstock Abatement Load Parameter Date Time CEMS Results eriodic Units
Monitoring
Results
Reaction Vessel Batch See Below n/a n/a None Normal NP

Batch Information during testing:

Reaction Phase 1 (Solvents on only - 80°C Operating Temperature)

Tube Tests 1 & 2

Reaction Phase 2 (DES 1 E Waste 80°C Operating Temperature)

Tube Tests 3 & 4

150g of E waste into 1.5 litres of solvent

Reaction Phase 3 (DES 1 precipitation 50°C Operating Temperature)

Tube Tests 5 & 6

6g per minute.

Notes:

Process Type
Process Duration

Fuel

Feedstock
Abatement

Load

CEMS Data

State whether the process is a continuous or batch process.

If a batch process, state the duration, frequency and details of the portion of the batch sampled. If continuous state "NA"

If applicable, state the fuel type If not applicable state "NA"
State the feedstock type

State the type and whether operational during monitoring. If not applicable state "NA"

State the normal load, throughput or rating of the plant

Enter this data for each CEM installed if it is has been provided by operator otherwise state “NP” (NOT PROVIDED)
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Environmental Compliance Limited

DEScycle at Leicester University Installation Name : Reaction Vessel
Visit Details : Investigative Emissions - July 2025
Survey Dates :1st July 2025
< Root Report Issue Date : 20th August 2025

Monitoring Deviations

The objective of the survey was to measure the concentrations of pollutants
from the processes [ locations as detailed in Section 1.

There were modifications to the sampling procedures (TPDs) listed in section
4. these are as follows. For the acid screen samples, sampling was made based
on ECL/TPD/84 but using treated silica gel tubes (226-10-03).

There were no substance deviations from the original and agreed emissions
monitoring schedule.

Non-conforming tests are as follows.

The Uncertainty of the reported concentrations for these pollutant results
DOES NOT take into account the effect of non-conformities or sample location
limitations.

Due to the very small diameter of the sample ductwork, it was not possible to
use an in-stack sinter filter for the tube sampling trains, instead a small section
of rigid stainless tube attached to the inlet of the sinter was inserted into the
duct and the sinter remained outside the duct.

For the first speciated VOC test during reaction phase 2, greater than 5% of the
total amount of organic compounds captured were found on the back up
portion of the sorbent tube, so the efficiency check requirements were not met
on this test and the reported results might be an underestimate of the total
values.

Volumetric Flowrate tests during reaction phases 1&2 are non-conforming, (and
cannot hold accreditation) This is because the flowrate in this duct during these
tests was below the method limit of detection (5Pa).

ECL holds UKAS/MCERTS accreditation for the sampling of Speciated VOC
however commercial laboratories in the UK cannot hold analytical accreditation
for Total VOC/ Hydrocarbons nor for GC-MS scans, so accreditation for the
results CANNOT be claimed.
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Environmental Compliance Limited

DEScycle at Leicester University Installation Name : Reaction Vessel
Visit Details : Investigative Emissions - July 2025
Survey Dates :1st July 2025
< Root Report Issue Date : 20th August 2025

ECL holds UKAS/MCERTS accreditation for the sampling of Aldehydes, and the
subcontract laboratory hold UKAS/MCERTS accreditation for the analysis of
MOST of the suite (apart from Heptanal for which they hold no accreditation).
This means that for all individual aldehydes (apart from Heptanal)
UKAS/MCERTS accreditation can be claimed for the final results. The final results
for Heptanal and for the total group cannot hold any accreditation.

ECL does not hold any accreditation for the sampling of Acids using sorbent
tubes and so the final results cannot hold any accreditation. The subcontract
laboratory hold UKAS but not MCERTS accreditation for the analysis of MOST of
the suite (apart from Hydrofluoric Acid for which they hold no accreditation).

Homogeneity tests have not been completed for pollutants at this sampling
location. Such tests are not applicable to this location (as the process is not a
combustion process and the duct area is <1m?) and were not requested by the
client.
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Environmental Compliance Limited

DEScycle at Leicester University Installation Name
Permit No HI. Visit Details
Variation No Survey Dates

Report Ref : P6125 : Root1 Report Issue Date

: Reaction Vessel

: Investigative Emissions - July 2025
:1st July 2025

: 20th August 2025

PART 2 - SUPPORTING INFORMATION

3 SAMPLING STAFF DETAILS

Site Sampling Team

. . Technical
Names of Site Team Dates on Site MCERTS No. LEVEL
Endorsements
Jon Litterick 01/07/2025 MM 03 236 2 TE1, TE2, TE3, TE4
Scott Hackett 01/07/2025 MM 07 889 2 TE1, TE2, TE3, TE4
Report Reviewer
Name MCERTS No. LEVEL Technical Endorsements
Andy Barnes MM 03 235 2 TE1, TE2, TE3, TE4

Technical Endorsement Key:-

TE1 - Isokinetic Particulates, Temperature & Velocity Profiles, Oxygen.

TE2 - Isokinetic Extractive Pollutants:- Metals, Dioxin & Furans, PAHs, PCBs, HCl, HF.
TE3 — Non-Isokinetic Extractive Pollutants:- Speciated VOCs, HF, HCl, Cyanide.

TE4 - Continuous Analysers (Combustion Gases):- TVOC, CO, NOx, SO2.
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Environmental Compliance Limited

DEScycle at Leicester University Installation Name : Reaction Vessel
Permit No e Visit Details : Investigative Emissions - July 2025
Variation No H Survey Dates :1st July 2025
Report Ref : P6125 : Root Report Issue Date : 20th August 2025
4 SAMPLING PROTOCOLS | METHODOLOGIES

Details of the substances monitored, the standard methods used and
the Environmental Compliance Limited Technical Procedures used
during this survey are shown in the table below. Detailed sampling
protocols are included in a separate document which will be sent with
the report.

In all cases, where analysis of collected samples was required, the analysis
was by a subcontract laboratory. Details of the sub-contract laboratory
are shown on the analysis certificates in this report. The UKAS/MCERTs
accreditation status of the analysis is also indicated on the certificates.

Any required modifications to the Technical Procedure Documents (TPDs)
specified below will be detailed in section 2 of this report.

Determinand External Reference ECL Technical
Method Procedure Number
Velocity and Flowrate BS EN 16911-1:2013 & MID ECL/TPD/ 022A
Aldehydes CEN/TS 13649:2014 ECL/TPD /084
Total & Speciated VOC CEN/TS 13649:2014 ECL/TPD /084
Acids (Sorbent Tubes) Based on CEN/TS 13649:2014 Based on ECL/TPD [ 084
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Environmental Compliance Limited

DEScycle at Leicester University Installation Name : Reaction Vessel
Visit Details : Investigative Emissions - July 2025
Survey Dates :1st July 2025
< Root Report Issue Date : 20th August 2025

SAMPLE POINT DESCRIPTIONS

The homogeneity test is applicable to combustion processes, but may also be
requested by the regulator for non-combustion processes.

Homogeneity testing has not been completed at this location.

The test is not usually required for stacks with sampling plane areas of <1m?
(below 1.13m in diameter for circular ducts).

The Uncertainty of the reported concentrations for these pollutant results
DOES NOT take into account the effect of non-conformities or sample location
limitations.

The sample location that was monitored is detailed below: -

Materials Laboratory — Reaction Vessel

The sample tube diameter is 0.045m and the width back from the sampling
holes to the end of the work bench is 1.om.

The reaction vessel is situated on a laboratory work bench at approximately
waist height, with the sampling holes positioned 0.8m above this bench.

Four sample holes are located on a slightly raised horizontal section of tubing,
the holes are positioned in series, one after the other.

Access to the sample location was via internal concrete steps within a main

office [ laboratory building. All sampling was undertaken in a laboratory office
environment, where the reaction vessel was situated on a bench.
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Environmental Compliance Limited

DEScycle at Leicester University Installation Name : Reaction Vessel

Permit No e Visit Details : Investigative Emissions - July 2025
Variation No HN Survey Dates : 1st July 2025

Report Ref : P6125 : Root Report Issue Date : 20th August 2025

EQUIPMENT IDs
(Pre site checklist from SSP)
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Environmental Compliance Limited

DEScycle at Leicester University Installation Name : Reaction Vessel

Permit No e Visit Details : Investigative Emissions - July 2025
Variation No Survey Dates :1st July 2025

Report Ref : P6125 : Root Report Issue Date : 20th August 2025

PRE SITE EQUIPMENT CHECKLIST/ EQUIPMENT USED

(Completed before departure to site and when on site in full)
Equipment Equip. | ID No: ID No: ID No: ID No: ID No: ID No: ID No: ID No:
Type

MST console/pump
MST Nozzle set
MST “S” Type Pitot
MST Probe
MST Probe Thermocouple
MST Hot Box Eoo1
MST Impinger Arm

Barometer 1320
Site Balance

Site Check weights

Horiba
Heated Probe |/ Filter
Chiller Eo02
MFC
Heated Line

FID
Heated Line

Heated Probe / Filter

FTIR
Heated Probe / Filter | E005
Heated Line

Stackmite
“L” Type Pitot 1319
Digital Manometer 1318
Stack Thermocouple | E006 | 1244
Thermocouple Reader 1317
Nozzle Set
- | N
Workhorse |/ Vapex Pumps 1276 1277 1278
Stack Thermocouple
Eoo7
Tube Thermocouple 1031 1033 1038
Meter Thermocouple 1030 | 1028 | 1032

High Vac Gauge
Dioxin Thermocouple

| Quantity of Ice Required / Used for Survey | | Bags (2kg bags) |
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Environmental Compliance Limited

DEScycle at Leicester University Installation Name : Reaction Vessel

Permit No e Visit Details : Investigative Emissions - July 2025
Variation No H Survey Dates :1st July 2025

Report Ref : P6125 : Root Report Issue Date : 20th August 2025

TABLES
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DEScycle at Leicester University

Permit No

Variation No

Report Ref

: P6125

Environmental Compliance Limited

Installation Name
Visit Details
Survey Dates

: Root1 Report Issue Date

: Reaction Vessel

: Investigative Emissions - July 2025
:1st July 2025

: 20th August 2025

Table 1 - Aldehydes (Phase 1- Test 1)

Descycle Ltd

Leicester University Materials Laboratory Reaction Vessel

Emission Parameter Units Value

Stack Diameter mm 45

Area of Sample Plane m? 0.002

Measured Oxygen (Dry) %Vol 20.90

Meter Temperature °c 25.67

StackTemperature °c 26.00

Sample Date 01/07/20255

Sample Period 10:20 - 10:50

Sample Volume (as Measured) m® 0.0045

Sample Volume (reference Conditions) m3* 0.0041

Sample Tube Results Aldehydes Test 1 Blank
Sample Reference ECL/25/2906 Units |Concentration*| Uncertainty | Concentration
Concentration of Formaldehyde mg/m?® 0.098 50.26% 0.024
Concentration of Butyraldehyde mg/m?® 0.049 100.13% 0.049
Concentration of Acetaldehyde mg/m?® 0.049 60.22% 0.024
Concentration of Propionaldehyde mg/m?® 0.049 100.13% 0.049
Concentration of Benzaldehyde mg/m? 0.049 100.13% 0.049
Concentration of Valeraldehyde mg/m?® 0.049 100.13% 0.049
Concentration of Hexanal mg/m?® 0.049 100.13% 0.049
Concentration of Heptanal mg/m?* 0.024 100.13% 0.049
Total Aldehydes mg/m?® 0.42 30.31%

*Reference Conditions: 273 K, 101.3 kPa, Wet Gas
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DEScycle at Leicester University

Permit No

Variation No

Report Ref

: P6125

Environmental Compliance Limited

Installation Name
Visit Details
Survey Dates

: Root1 Report Issue Date

: Reaction Vessel

: Investigative Emissions - July 2025
:1st July 2025

: 20th August 2025

Table 2 - Aldehydes (Phase 1 - Test 2)

Descycle Ltd

Leicester University Materials Laboratory Reaction Vessel

Emission Parameter Units Value

Stack Diameter mm 45

Area of Sample Plane m? 0.002

Measured Oxygen (Dry) %Vol 20.90

Meter Temperature °c 26.33

StackTemperature °c 27.00

Sample Date 01/07/20255

Sample Period 11:00 - 11:30

Sample Volume (as Measured) m® 0.0045

Sample Volume (reference Conditions) m3* 0.0041

Sample Tube Results Aldehydes Test 2 Blank
Sample Reference ECL/25/2907 Units |Concentration*| Uncertainty | Concentration
Concentration of Formaldehyde mg/m?® 0.098 50.26% 0.025
Concentration of Butyraldehyde mg/m?® 0.049 100.13% 0.049
Concentration of Acetaldehyde mg/m?® 0.025 100.13% 0.025
Concentration of Propionaldehyde mg/m?® 0.049 100.13% 0.049
Concentration of Benzaldehyde mg/m? 0.049 100.13% 0.049
Concentration of Valeraldehyde mg/m?® 0.049 100.13% 0.049
Concentration of Hexanal mg/m?® 0.049 100.13% 0.049
Concentration of Heptanal mg/m?* 0.049 100.13% 0.049
Total Aldehydes mg/m?® 0.42 31.74%

*Reference Conditions: 273 K, 101.3 kPa, Wet Gas
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DEScycle at Leicester University

Permit No

Variation No

Report Ref

: P6125

Environmental Compliance Limited

Installation Name
Visit Details
Survey Dates

: Root1 Report Issue Date

: Reaction Vessel

: Investigative Emissions - July 2025
:1st July 2025

: 20th August 2025

Table 3 - Aldehydes (Phase 2 - Test 1)

Descycle Ltd

Leicester University Materials Laboratory Reaction Vessel

Emission Parameter Units Value

Stack Diameter mm 45

Area of Sample Plane m? 0.002

Measured Oxygen (Dry) %Vol 20.90

Meter Temperature °c 27.00

StackTemperature °c 28.00

Sample Date 01/07/20255

Sample Period 11:40 - 12:10

Sample Volume (as Measured) m® 0.0045

Sample Volume (reference Conditions) m3* 0.0040

Sample Tube Results Aldehydes Test 3 Blank
Sample Reference ECL/25/2908 Units |Concentration*| Uncertainty | Concentration
Concentration of Formaldehyde mg/m?® 0.074 50.26% 0.025
Concentration of Butyraldehyde mg/m?® 0.050 100.13% 0.050
Concentration of Acetaldehyde mg/m?® 0.69 11.24% 0.025
Concentration of Propionaldehyde mg/m?® 0.050 100.13% 0.050
Concentration of Benzaldehyde mg/m? 0.050 100.13% 0.050
Concentration of Valeraldehyde mg/m?® 0.050 100.13% 0.050
Concentration of Hexanal mg/m?® 0.050 100.13% 0.050
Concentration of Heptanal mg/m?* 0.050 100.13% 0.050
Total Aldehydes mg/m?® 1.07 14.00%

*Reference Conditions: 273 K, 101.3 kPa, Wet Gas
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DEScycle at Leicester University

Permit No

Variation No

Report Ref

: P6125

Environmental Compliance Limited

Installation Name
Visit Details
Survey Dates

: Root1 Report Issue Date

: Reaction Vessel

: Investigative Emissions - July 2025
:1st July 2025

: 20th August 2025

Table 4 — Aldehydes (Phase 2 - Test 2)

Descycle Ltd

Leicester University Materials Laboratory Reaction Vessel

Emission Parameter Units Value

Stack Diameter mm 45

Area of Sample Plane m? 0.002

Measured Oxygen (Dry) %Vol 20.90

Meter Temperature °c 29.00

StackTemperature °c 30.00

Sample Date 01/07/20255

Sample Period 13:02 - 13:32

Sample Volume (as Measured) m® 0.0045

Sample Volume (reference Conditions) m3* 0.0040

Sample Tube Results Aldehydes Test 4 Blank
Sample Reference ECL/25/2909 Units |Concentration*| Uncertainty | Concentration
Concentration of Formaldehyde mg/m?® 0.075 50.26% 0.025
Concentration of Butyraldehyde mg/m?® 0.050 100.13% 0.050
Concentration of Acetaldehyde mg/m?® 0.17 30.43% 0.025
Concentration of Propionaldehyde mg/m?® 0.050 100.13% 0.050
Concentration of Benzaldehyde mg/m? 0.050 100.13% 0.050
Concentration of Valeraldehyde mg/m?® 0.050 100.13% 0.050
Concentration of Hexanal mg/m?® 0.050 100.13% 0.050
Concentration of Heptanal mg/m?* 0.050 100.13% 0.050
Total Aldehydes mg/m?® 0.55 25.26%

*Reference Conditions: 273 K, 101.3 kPa, Wet Gas

Page 25 of 91




DEScycle at Leicester University

Permit No

Variation No

Report Ref

: P6125

Environmental Compliance Limited

Installation Name
Visit Details
Survey Dates

: Root1 Report Issue Date

: Reaction Vessel

: Investigative Emissions - July 2025
:1st July 2025

: 20th August 2025

Table 5 - Aldehydes (Phase 3 - Test 1)

Descycle Ltd

Leicester University Materials Laboratory Reaction Vessel

Emission Parameter Units Value

Stack Diameter mm 45

Area of Sample Plane m? 0.002

Measured Oxygen (Dry) %Vol 20.90

Meter Temperature °c 29.00

StackTemperature °c 29.33

Sample Date 01/07/20255

Sample Period 14:15 - 14:45

Sample Volume (as Measured) m® 0.0045

Sample Volume (reference Conditions) m3* 0.0040

Sample Tube Results Aldehydes Test 5 Blank
Sample Reference ECL/25/2910 Units |Concentration*| Uncertainty | Concentration
Concentration of Formaldehyde mg/m?® 0.15 30.43% 0.025
Concentration of Butyraldehyde mg/m?® 0.050 100.13% 0.050
Concentration of Acetaldehyde mg/m?® 1.07 11.23% 0.025
Concentration of Propionaldehyde mg/m?® 0.050 100.13% 0.050
Concentration of Benzaldehyde mg/m? 0.050 100.13% 0.050
Concentration of Valeraldehyde mg/m?® 0.050 100.13% 0.050
Concentration of Hexanal mg/m?® 0.050 100.13% 0.050
Concentration of Heptanal mg/m?* 0.050 100.13% 0.050
Total Aldehydes mg/m?® 1.52 11.67%

*Reference Conditions: 273 K, 101.3 kPa, Wet Gas
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DEScycle at Leicester University

Permit No

Variation No

Report Ref

: P6125

Environmental Compliance Limited

Installation Name
Visit Details
Survey Dates

: Root1 Report Issue Date

: Reaction Vessel

: Investigative Emissions - July 2025
:1st July 2025

: 20th August 2025

Table 6 — Aldehydes (Phase 3 - Test 2)

Descycle Ltd

Leicester University Materials Laboratory Reaction Vessel

Emission Parameter Units Value

Stack Diameter mm 45

Area of Sample Plane m? 0.002

Measured Oxygen (Dry) %Vol 20.90

Meter Temperature °c 29.00

StackTemperature °c 29.67

Sample Date 01/07/20255

Sample Period 14:53 - 15:23

Sample Volume (as Measured) m® 0.0045

Sample Volume (reference Conditions) m3* 0.0040

Sample Tube Results Aldehydes Test 6 Blank
Sample Reference ECL/25/2911 Units |Concentration*| Uncertainty | Concentration
Concentration of Formaldehyde mg/m?® 0.15 30.43% 0.025
Concentration of Butyraldehyde mg/m?® 0.050 100.13% 0.050
Concentration of Acetaldehyde mg/m?® 0.87 11.23% 0.025
Concentration of Propionaldehyde mg/m?® 0.050 100.13% 0.050
Concentration of Benzaldehyde mg/m? 0.050 100.13% 0.050
Concentration of Valeraldehyde mg/m?® 0.050 100.13% 0.050
Concentration of Hexanal mg/m?® 0.050 100.13% 0.050
Concentration of Heptanal mg/m?* 0.050 100.13% 0.050
Total Aldehydes mg/m?® 1.31 12.35%

*Reference Conditions: 273 K, 101.3 kPa, Wet Gas
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Variation No

Environmental Compliance Lim

DEScycle at Leicester University

: P6125 : Root

ited

Installation Name : Reaction Vessel
Visit Details : Investigative Emissions - July 2025
Survey Dates :1st July 2025
Report Issue Date : 20th August 2025

Table 7 - Total Hydrocarbons (Phase 1 - Test 1)

Descycle Ltd

Leicester University Materials Laboratory Reaction Vessel

Emission Parameter Units Value

Stack Diameter mm 45

Area of Sample Plane m? 0.002

Measured Oxygen (Dry) %Vol 20.90

Meter Temperature °c 25.67

StackTemperature °c 26.00

Sample Date 01/07/2025

Sample Period .. 10:20 - 10:50

Sample Volume (as Measured) m® 0.0045

Sample Volume (reference Conditions) m3* 0.0041

Sample Tube Results Total Hydrocarbons Test 1 Blank
Sample Reference ECL/25/2899 Units _|Concentration*| Uncertainty | Concentration
Concentration of Total Hydrocarbons mg/m3 2.46 100.13% 246

*Reference Conditions: 273 K, 101.3 kPa, Wet Gas
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Variation No

Environmental Compliance Lim

DEScycle at Leicester University

: P6125 : Root

ited

Installation Name : Reaction Vessel
Visit Details : Investigative Emissions - July 2025
Survey Dates :1st July 2025
Report Issue Date : 20th August 2025

Table 8 — Total Hydrocarbons (Phase 1 - Test 2)

Descycle Ltd

Leicester University Materials Laboratory Reaction Vessel

Emission Parameter Units Value

Stack Diameter mm 45

Area of Sample Plane m? 0.002

Measured Oxygen (Dry) %Vol 20.90

Meter Temperature °c 26.33

StackTemperature °c 27.00

Sample Date 01/07/2025

Sample Period .. 11:00 - 11:30

Sample Volume (as Measured) m® 0.0045

Sample Volume (reference Conditions) m3* 0.0040

Sample Tube Results Total Hydrocarbons Test 2 Blank
Sample Reference ECL/25/2900 Units _|Concentration*| Uncertainty | Concentration
Concentration of Total Hydrocarbons mg/m3 2.47 100.13% 247

*Reference Conditions: 273 K, 101.3 kPa, Wet Gas

Page 29 of 91




Variation No

Environmental Compliance Lim

DEScycle at Leicester University

: P6125 : Root

ited

Installation Name : Reaction Vessel
Visit Details : Investigative Emissions - July 2025
Survey Dates :1st July 2025
Report Issue Date : 20th August 2025

Table 9 — Total Hydrocarbons (Phase 2 - Test 1)

Descycle Ltd

Leicester University Materials Laboratory Reaction Vessel

Emission Parameter Units Value

Stack Diameter mm 45

Area of Sample Plane m? 0.002

Measured Oxygen (Dry) %Vol 20.90

Meter Temperature °c 27.00

StackTemperature °c 28.00

Sample Date 01/07/2025

Sample Period .. 11:40 - 12:10

Sample Volume (as Measured) m® 0.0044

Sample Volume (reference Conditions) m3* 0.0040

Sample Tube Results Total Hydrocarbons Test 3 Blank
Sample Reference ECL/25/2901 Units |Concentration*| Uncertainty | Concentration
Concentration of Total Hydrocarbons mg/m3 2.49 100.13% 249

*Reference Conditions: 273 K, 101.3 kPa, Wet Gas
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Variation No

Environmental Compliance Lim

DEScycle at Leicester University

: P6125 : Root

ited

Installation Name : Reaction Vessel
Visit Details : Investigative Emissions - July 2025
Survey Dates :1st July 2025
Report Issue Date : 20th August 2025

Table 10 - Total Hydrocarbons (Phase 2 - Test 2)

Descycle Ltd

Leicester University Materials Laboratory Reaction Vessel

Emission Parameter Units Value

Stack Diameter mm 45

Area of Sample Plane m? 0.002

Measured Oxygen (Dry) %Vol 20.90

Meter Temperature °c 29.00

StackTemperature °c 30.00

Sample Date 01/07/2025

Sample Period .. 13:02 - 13:32

Sample Volume (as Measured) m® 0.0045

Sample Volume (reference Conditions) m3* 0.0040

Sample Tube Results Total Hydrocarbons Test 4 Blank
Sample Reference ECL/25/2902 Units |Concentration*| Uncertainty | Concentration
Concentration of Total Hydrocarbons mg/m3 2.50 100.13% 250

*Reference Conditions: 273 K, 101.3 kPa, Wet Gas
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Variation No

Environmental Compliance Lim

DEScycle at Leicester University

: P6125 : Root

ited

Installation Name : Reaction Vessel
Visit Details : Investigative Emissions - July 2025
Survey Dates :1st July 2025
Report Issue Date : 20th August 2025

Table 11 - Total Hydrocarbons (Phase 3 - Test 1)

Descycle Ltd

Leicester University Materials Laboratory Reaction Vessel

Emission Parameter Units Value

Stack Diameter mm 45

Area of Sample Plane m? 0.002

Measured Oxygen (Dry) %Vol 20.90

Meter Temperature °c 29.00

StackTemperature °c 29.33

Sample Date 01/07/2025

Sample Period .. 14:15 - 14:45

Sample Volume (as Measured) m® 0.0045

Sample Volume (reference Conditions) m3* 0.0040

Sample Tube Results Total Hydrocarbons Test 5 Blank
Sample Reference ECL/25/2903 Units |Concentration*| Uncertainty | Concentration
Concentration of Total Hydrocarbons mg/m3 14.02 11.22% 250

*Reference Conditions: 273 K, 101.3 kPa, Wet Gas
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Variation No

Environmental Compliance Lim

DEScycle at Leicester University

: P6125 : Root

ited

Installation Name : Reaction Vessel
Visit Details : Investigative Emissions - July 2025
Survey Dates :1st July 2025
Report Issue Date : 20th August 2025

Table 12 - Total Hydrocarbons (Phase 3 - Test 2)

Descycle Ltd

Leicester University Materials Laboratory Reaction Vessel

Emission Parameter Units Value

Stack Diameter mm 45

Area of Sample Plane m? 0.002

Measured Oxygen (Dry) %Vol 20.90

Meter Temperature °c 29.00

StackTemperature °c 29.67

Sample Date 01/07/2025

Sample Period .. 14:53 - 15:23

Sample Volume (as Measured) m® 0.0045

Sample Volume (reference Conditions) m3* 0.0040

Sample Tube Results Total Hydrocarbons Test 6 Blank
Sample Reference ECL/25/2904 Units _|Concentration*| Uncertainty | Concentration
Concentration of Total Hydrocarbons mg/m3 7.97 11.22% 249

*Reference Conditions: 273 K, 101.3 kPa, Wet Gas
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Variation No

Environmental Compliance Lim

DEScycle at Leicester University

: P6125 : Root

ited

Installation Name : Reaction Vessel
Visit Details : Investigative Emissions - July 2025
Survey Dates :1st July 2025
Report Issue Date : 20th August 2025

Table 13 — Speciated VOC (Phase 1 - Test 1)

Descycle Ltd

Leicester University Materials Laboratory Reaction Vessel

Emission Parameter Units Value

Stack Diameter mm 45

Area of Sample Plane m? 0.002

Measured Oxygen (Dry) %Vol 20.90

Meter Temperature °c 25.67

StackTemperature °c 26.00

Sample Date 01/07/2025

Sample Period .. 10:20 - 10:50

Sample Volume (as Measured) m® 0.0045

Sample Volume (reference Conditions) m3* 0.0041

Sample Tube Results Top 20 VOC Test 1 Blank
Sample Reference ECL/25/2899 Units _|Concentration*| Uncertainty | Concentration
Concentration of Speciated VOC mg/m3 1.23 100.13% 1.23

*Reference Conditions: 273 K, 101.3 kPa, Wet Gas
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Variation No

Environmental Compliance Lim

DEScycle at Leicester University

: P6125 : Root

ited

Installation Name : Reaction Vessel
Visit Details : Investigative Emissions - July 2025
Survey Dates :1st July 2025
Report Issue Date : 20th August 2025

Table 14 - Speciated VOC (Phase 1 - Test 2)

Descycle Ltd

Leicester University Materials Laboratory Reaction Vessel

Emission Parameter Units Value

Stack Diameter mm 45

Area of Sample Plane m? 0.002

Measured Oxygen (Dry) %Vol 20.90

Meter Temperature °c 26.33

StackTemperature °c 27.00

Sample Date 01/07/2025

Sample Period .. 11:00 - 11:30

Sample Volume (as Measured) m® 0.0045

Sample Volume (reference Conditions) m3* 0.0040

Sample Tube Results Top 20 VOC Test 2 Blank
Sample Reference ECL/25/2900 Units _|Concentration*| Uncertainty | Concentration
Concentration of Speciated VOC mg/m3 1.23 100.13% 1.23

*Reference Conditions: 273 K, 101.3 kPa, Wet Gas
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Variation No

Environmental Compliance Lim

DEScycle at Leicester University

: P6125 : Root

ited

Installation Name : Reaction Vessel
Visit Details : Investigative Emissions - July 2025
Survey Dates :1st July 2025
Report Issue Date : 20th August 2025

Table 15 — Speciated VOC (Phase 2 - Test 1)

Descycle Ltd

Leicester University Materials Laboratory Reaction Vessel

Emission Parameter Units Value

Stack Diameter mm 45

Area of Sample Plane m? 0.002

Measured Oxygen (Dry) %Vol 20.90

Meter Temperature °c 27.00

StackTemperature °c 28.00

Sample Date 01/07/2025

Sample Period .. 11:40 - 12:10

Sample Volume (as Measured) m® 0.0044

Sample Volume (reference Conditions) m3* 0.0040

Sample Tube Results Top 20 VOC Test 3 Blank
Sample Reference ECL/25/2901 Units |Concentration*| Uncertainty | Concentration
Concentration of Speciated VOC mg/m3 1.25 100.13% 1.25

*Reference Conditions: 273 K, 101.3 kPa, Wet Gas
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Variation No

Environmental Compliance Lim

DEScycle at Leicester University

: P6125 : Root

ited

Installation Name : Reaction Vessel
Visit Details : Investigative Emissions - July 2025
Survey Dates :1st July 2025
Report Issue Date : 20th August 2025

Table 16 - Speciated VOC (Phase 2 - Test 2)

Descycle Ltd

Leicester University Materials Laboratory Reaction Vessel

Emission Parameter Units Value

Stack Diameter mm 45

Area of Sample Plane m? 0.002

Measured Oxygen (Dry) %Vol 20.90

Meter Temperature °c 29.00

StackTemperature °c 30.00

Sample Date 01/07/2025

Sample Period .. 13:02 - 13:32

Sample Volume (as Measured) m® 0.0045

Sample Volume (reference Conditions) m3* 0.0040

Sample Tube Results Top 20 VOC Test 4 Blank
Sample Reference ECL/25/2902 Units |Concentration*| Uncertainty | Concentration
Concentration of Speciated VOC mg/m3 1.25 100.13% 1.25

*Reference Conditions: 273 K, 101.3 kPa, Wet Gas
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Variation No

Environmental Compliance Lim

DEScycle at Leicester University

: P6125 : Root

ited

Installation Name : Reaction Vessel
Visit Details : Investigative Emissions - July 2025
Survey Dates :1st July 2025
Report Issue Date : 20th August 2025

Table 17 — Speciated VOC (Phase 3 - Test 1)

Descycle Ltd

Leicester University Materials Laboratory Reaction Vessel

Emission Parameter Units Value

Stack Diameter mm 45

Area of Sample Plane m? 0.002

Measured Oxygen (Dry) %Vol 20.90

Meter Temperature °c 29.00

StackTemperature °c 29.33

Sample Date 01/07/2025

Sample Period .. 14:15 - 14:45

Sample Volume (as Measured) m® 0.0045

Sample Volume (reference Conditions) m3* 0.0040

Sample Tube Results Top 20 VOC Test 5 Blank
Sample Reference ECL/25/2903 Units |Concentration*| Uncertainty | Concentration
Concentration of Acetone mg/m3 12.74 11.22% 1.25

*Reference Conditions: 273 K, 101.3 kPa, Wet Gas
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Variation No

Environmental Compliance Lim

DEScycle at Leicester University

: P6125 : Root

ited

Installation Name : Reaction Vessel
Visit Details : Investigative Emissions - July 2025
Survey Dates :1st July 2025
Report Issue Date : 20th August 2025

Table 18 - Speciated VOC (Phase 3 - Test 2)

Descycle Ltd

Leicester University Materials Laboratory Reaction Vessel

Emission Parameter Units Value

Stack Diameter mm 45

Area of Sample Plane m? 0.002

Measured Oxygen (Dry) %Vol 20.90

Meter Temperature °c 29.00

StackTemperature °c 29.67

Sample Date 01/07/2025

Sample Period .. 14:53 - 15:23

Sample Volume (as Measured) m® 0.0045

Sample Volume (reference Conditions) m3* 0.0040

Sample Tube Results Top 20 VOC Test 6 Blank
Sample Reference ECL/25/2904 Units _|Concentration*| Uncertainty | Concentration
Concentration of Acetone mg/m3 6.65 11.22% 1.25

*Reference Conditions: 273 K, 101.3 kPa, Wet Gas
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DEScycle at Leicester University

Permit No

Variation No

Report Ref

: P6125

Environmental Compliance Limited

Installation Name

Visit Details

Survey Dates

: Root1 Report Issue Date

: Reaction Vessel

: Investigative Emissions - July 2025
:1st July 2025

: 20th August 2025

Table 19 - Acids Screen (Phase 1- Test 1)

Descycle Ltd

Leicester University Materials Laboratory Reaction Vessel

Emission Parameter Units Value

Stack Diameter mm 45

Area of Sample Plane m? 0.002

Measured Oxygen (Dry) %Vol 20.90

Meter Temperature °c 25.67

StackTemperature °c 26.00

Sample Date 01/07/2025

Sample Period .. 10:20 - 10:50

Sample Volume (as Measured) m?® 0.0045

Sample Volume (reference Conditions) m3* 0.0041

Sample Tube Results Acids Screen Test 1 Blank
Sample Reference ECL/25/2913 Units |Concentration*| Uncertainty | Concentration
Concentration of Hydrofluoric Acid mg/m?® 1.23 100.13% 1.23
Concentration of Hydrochloric Acid mg/m? 0.25 100.13% 0.25
Concentration of Nitric Acid mg/m?® 0.49 100.13% 0.49
Concentration of Phosphoric Acid mg/m?® 1.47 100.13% 1.47
Concentration of Sulphuric Acid mg/m? 0.49 100.13% 0.49
Concentration of Hydrogen Bromide mg/m?® 0.49 100.13% 0.49
Total Acids mg/m? 4.41 47.85%

*Reference Conditions: 273 K, 101.3 kPa, Wet Gas
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DEScycle at Leicester University

Environmental Compliance Limited

Installation Name

Permit No : Visit Details
Variation No HN Survey Dates
Report Ref : P6125 : Root Report Issue Date

: Reaction Vessel

: Investigative Emissions - July 2025
:1st July 2025

: 20th August 2025

Table 20 - Acids Screen (Phase 1 - Test 2)

Descycle Ltd

Leicester University Materials Laboratory Reaction Vessel

Emission Parameter Units Value

Stack Diameter mm 45

Area of Sample Plane m? 0.002

Measured Oxygen (Dry) %Vol 20.90

Meter Temperature °c 26.33

StackTemperature °c 27.00

Sample Date 01/07/2025

Sample Period .. 11:05 - 11:35

Sample Volume (as Measured) m?® 0.0044

Sample Volume (reference Conditions) m3* 0.0040

Sample Tube Results Acids Screen Test 2 Blank
Sample Reference ECL/25/2914 Units |Concentration*| Uncertainty | Concentration
Concentration of Hydrofluoric Acid mg/m?® 1.25 100.13% 1.25
Concentration of Hydrochloric Acid mg/m? 0.25 100.13% 0.25
Concentration of Nitric Acid mg/m?® 0.50 100.13% 0.50
Concentration of Phosphoric Acid mg/m?® 1.50 100.13% 1.50
Concentration of Sulphuric Acid mg/m? 0.50 100.13% 0.50
Concentration of Hydrogen Bromide mg/m?® 0.50 100.13% 0.50
Total Acids mg/m? 4.51 47.85%

*Reference Conditions: 273 K, 101.3 kPa, Wet Gas
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DEScycle at Leicester University

Environmental Compliance Limited

Installation Name

Permit No : Visit Details
Variation No HN Survey Dates
Report Ref : P6125 : Root Report Issue Date

: Reaction Vessel

: Investigative Emissions - July 2025
:1st July 2025

: 20th August 2025

Table 21 - Acids Screen (Phase 2 - Test 1)

Descycle Ltd

Leicester University Materials Laboratory Reaction Vessel

Emission Parameter Units Value

Stack Diameter mm 45

Area of Sample Plane m? 0.002

Measured Oxygen (Dry) %Vol 20.90

Meter Temperature °c 27.00

StackTemperature °c 28.00

Sample Date 01/07/2025

Sample Period .. 11:40 - 12:10

Sample Volume (as Measured) m?® 0.0045

Sample Volume (reference Conditions) m3* 0.0041

Sample Tube Results Acids Screen Test 3 Blank
Sample Reference ECL/25/2915 Units |Concentration*| Uncertainty | Concentration
Concentration of Hydrofluoric Acid mg/m?® 1.23 100.13% 1.23
Concentration of Hydrochloric Acid mg/m? 0.25 100.13% 0.25
Concentration of Nitric Acid mg/m?® 0.49 100.13% 0.49
Concentration of Phosphoric Acid mg/m?® 1.48 100.13% 1.48
Concentration of Sulphuric Acid mg/m? 0.49 100.13% 0.49
Concentration of Hydrogen Bromide mg/m?® 0.49 100.13% 0.49
Total Acids mg/m? 4.44 47.85%

*Reference Conditions: 273 K, 101.3 kPa, Wet Gas
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DEScycle at Leicester University

Permit No

Variation No

Report Ref

: P6125

Environmental Compliance Limited

Installation Name

Visit Details

Survey Dates

: Root1 Report Issue Date

: Reaction Vessel

: Investigative Emissions - July 2025
:1st July 2025

: 20th August 2025

Table 22 - Acids Screen (Phase 2 - Test 2)

Descycle Ltd

Leicester University Materials Laboratory Reaction Vessel

Emission Parameter Units Value

Stack Diameter mm 45

Area of Sample Plane m? 0.002

Measured Oxygen (Dry) %Vol 20.90

Meter Temperature °c 29.00

StackTemperature °c 30.00

Sample Date 01/07/2025

Sample Period .. 13:02 - 13:32

Sample Volume (as Measured) m?® 0.0045

Sample Volume (reference Conditions) m3* 0.0040

Sample Tube Results Acids Screen Test 4 Blank
Sample Reference ECL/25/2916 Units |Concentration*| Uncertainty | Concentration
Concentration of Hydrofluoric Acid mg/m?® 1.24 100.13% 1.24
Concentration of Hydrochloric Acid mg/m? 0.25 100.13% 0.25
Concentration of Nitric Acid mg/m?® 0.50 100.13% 0.50
Concentration of Phosphoric Acid mg/m?® 1.49 100.13% 1.49
Concentration of Sulphuric Acid mg/m? 0.50 100.13% 0.50
Concentration of Hydrogen Bromide mg/m?® 0.50 100.13% 0.50
Total Acids mg/m? 4.47 47.85%

*Reference Conditions: 273 K, 101.3 kPa, Wet Gas
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DEScycle at Leicester University

Permit No

Variation No

Report Ref

: P6125

Environmental Compliance Limited

Installation Name

Visit Details

Survey Dates

: Root1 Report Issue Date

: Reaction Vessel

: Investigative Emissions - July 2025
:1st July 2025

: 20th August 2025

Table 23 - Acids Screen (Phase 3 - Test 1)

Descycle Ltd

Leicester University Materials Laboratory Reaction Vessel

Emission Parameter Units Value

Stack Diameter mm 45

Area of Sample Plane m? 0.002

Measured Oxygen (Dry) %Vol 20.90

Meter Temperature °c 29.00

StackTemperature °c 29.33

Sample Date 01/07/2025

Sample Period .. 14:15 - 14:45

Sample Volume (as Measured) m?® 0.0045

Sample Volume (reference Conditions) m3* 0.0040

Sample Tube Results Acids Screen Test 5 Blank
Sample Reference ECL/25/2917 Units |Concentration*| Uncertainty | Concentration
Concentration of Hydrofluoric Acid mg/m?® 1.24 100.13% 1.24
Concentration of Hydrochloric Acid mg/m? 0.25 100.13% 0.25
Concentration of Nitric Acid mg/m?® 0.50 100.13% 0.50
Concentration of Phosphoric Acid mg/m?® 1.49 100.13% 1.49
Concentration of Sulphuric Acid mg/m? 0.50 100.13% 0.50
Concentration of Hydrogen Bromide mg/m?® 0.50 100.13% 0.50
Total Acids mg/m? 4.47 47.85%

*Reference Conditions: 273 K, 101.3 kPa, Wet Gas
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DEScycle at Leicester University

Permit No

Variation No

Report Ref

: P6125

Environmental Compliance Limited

Installation Name

Visit Details

Survey Dates

: Root1 Report Issue Date

: Reaction Vessel

: Investigative Emissions - July 2025
:1st July 2025

: 20th August 2025

Table 24 - Acids Screen (Phase 3 - Test 2)

Descycle Ltd

Leicester University Materials Laboratory Reaction Vessel

Emission Parameter Units Value

Stack Diameter mm 45

Area of Sample Plane m? 0.002

Measured Oxygen (Dry) %Vol 20.90

Meter Temperature °c 29.00

StackTemperature °c 29.67

Sample Date 01/07/2025

Sample Period .. 14:53 - 15:23

Sample Volume (as Measured) m?® 0.0045

Sample Volume (reference Conditions) m3* 0.0040

Sample Tube Results Acids Screen Test 6 Blank
Sample Reference ECL/25/2918 Units |Concentration*| Uncertainty | Concentration
Concentration of Hydrofluoric Acid mg/m?® 1.24 100.13% 1.24
Concentration of Hydrochloric Acid mg/m? 0.25 100.13% 0.25
Concentration of Nitric Acid mg/m?® 0.49 100.13% 0.49
Concentration of Phosphoric Acid mg/m?® 1.48 100.13% 1.48
Concentration of Sulphuric Acid mg/m? 0.49 100.13% 0.49
Concentration of Hydrogen Bromide mg/m?® 0.49 100.13% 0.49
Total Acids mg/m? 4.45 47.85%

*Reference Conditions: 273 K, 101.3 kPa, Wet Gas
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Environmental Compliance Limited

DEScycle at Leicester University Installation Name : Reaction Vessel

Permit No e Visit Details : Investigative Emissions - July 2025
Variation No Seee Survey Dates : 1st July 2025

Report Ref : P6125 : Root Report Issue Date : 20th August 2025

VELOCITY TRAVERSE PROFILES
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Environmental Compliance Limited

DEScycle at Leicester University

Installation Name

: Reaction Vessel

Permit No Visit Details : Investigative Emissions - July 2025
Variation No Survey Dates :1st July 2025
Report Ref : P6125 : Root1 Report Issue Date : 20th August 2025
[ Environmental Compliance Limited | Traverse Data Profoma | Date of Measurement [ 01/07/2025 |
Company Descycle Ltd Stack Diameter Port A (mm) 45 Average Stack Diameter (mm) 45 Pitot tube coefficient 0.99
Site Leicester University Stack Diameter Port B (mm) Port Length (mm) 3 Pitot Id 1319 Diagram/ Description of Cross Section of Stack/Duct
Location Materials Laboratory Duct Length Port A (mm) Average Duct Length (mm) L Stack Thermocouple ID 1244
Stack Reaction Vessel Duct Length Port B (mm) Duct width (mm) B Stack Temp Reader ID 1317
Job No P6125 Duct Length Port C (mm) Barometric Pressure. (mb) 1006 Manometer ID 1318
Operators SH & JL Duct Length Port D (mm) Ave Static Press. (mm H,0) 0.05 Barometer ID 1320
Static Pressure Readings (Pascals)
Pre - Traverse Checks Carried Out Time Pass/ Fail ‘ Smooth Walls j PortA | PortB | Port C [ Port D
Pre - Traverse PITOT Visual Inspection 10:15:00 Pass 0.50 l {
Pre - Traverse PITOT Leak Check 10:17:00 Pass
Port/ Distance to Time Temperature Readings (°C) ( AP) Pitot Readings (Pa) Average Temp.| Average (AP) Swirl Test
Point Point (mm ) 1 2 3 2 (°c) (Pa) © From Reference
Al 23 10:25:00 26.3 26.3 26.3 26.3 2.2 0
Blockage Check @ AL o 26.3 26.4 26.4 2.2 2.2 2l 26.3 2.2 Total Notes
(L-Type Pitot Only) 10:28:00 i Mean _ 26.4 i Mean _ 2.2 26.3 2.2 ME}X Including expected or actual deviations from procedures / non-conformities
Difference <5% from Initial ? 0.02 Difference <5% from Initial ? 0.00 26.3 2.2 Min
26.3 2.2 Average Flow recorded below 5Pa method LOD
Stagnation Check (S-type Pitot Only) Time Reading
Static Pressure Via Positive Leg (Pa) [average temp (K) 299.300 ]
Static Pressure Via Negative Leg (Pa) Reaction Phase 1
Difference (Pa) < 10Pa ? _ Suitability of Sampling Position Actual Stack Conditions
Highest:lowest flow pressure ratio < 9:1? 1.02:1
Post - Traverse Checks Carried Out Time Pass/ Fail Maximum deviation of flow from axis <15°? 0 Compliance With Positional Requirements?
Post - Traverse Visual Inspection 10:30:00 Pass X-sectional area for stacks= nr2 0.00 m?
Post - Traverse PITOT Leak Check 10:32:00 Pass X-sectional area for ducts =L x B m? Height of sample ports from Platform 0.8m
Suitability of Position for Sampling OK Number of sample ports 4
\Width of platform (port back to handrail) 1.0m
Stack Moisture 0.1 % Gas Velocity (as Measured) Adjusted for Smooth Walls 1.89892 m/sec
Measured Oxygen 20.90 % Gas Velocity (Reference Conditions) Adjusted for Smooth Walls 1.72010 m/sec* Nearest disturbance ‘D\amelerchange Nozzle | 0.13m|
Measured Carbon Dioxide 0.04 % Volumetric Flowrate (as Measured) Adjusted for Smooth Walls 0.00302 m®/sec Nearest upstream disturbance ID\ameler Change Nozzle 0.10m|
Dry Gas Molecular Weight 28.84240 g/g mole Volumetric Flowrate (Ref Cond) Adjusted for Smooth Walls 0.00274 m®/sec* Disturbances are classed as bends, fans or diameter variations

*Reference Conditions: 273K, 101.3kPa, Wet Gas

NOTE: Velocity / volume flowrate calculations exclude contributions from the measurement point(s) where swirl >15°
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Environmental Compliance Limited

DEScycle at Leicester University

Installation Name

: Reaction Vessel

*Reference Conditions: 273K, 101.3kPa, Wet Gas

Permit No Visit Details : Investigative Emissions - July 2025
Variation No Survey Dates :1st July 2025
Report Ref : P6125 : Root1 Report Issue Date : 20th August 2025
[ Environmental Compliance Limited | Traverse Data Profoma | Date of Measurement [ 01/07/2025 |
Company Descycle Ltd Stack Diameter Port A (mm) 45 Average Stack Diameter (mm) 45 Pitot tube coefficient 0.99
Site Leicester University Stack Diameter Port B (mm) Port Length (mm) 3 Pitot Id 1319 Diagram/ Description of Cross Section of Stack/Duct
Location Materials Laboratory Duct Length Port A (mm) Average Duct Length (mm) L Stack Thermocouple ID 1244
Stack Reaction Vessel Duct Length Port B (mm) Duct width (mm) B Stack Temp Reader ID 1317
Job No P6125 Duct Length Port C (mm) Barometric Pressure. (mb) 1006 Manometer ID 1318
Operators SH & JL Duct Length Port D (mm) Ave Static Press. (mm H,0) 0.05 Barometer ID 1320
Static Pressure Readings (Pascals)
Pre - Traverse Checks Carried Out Time Pass/ Fail ‘ Smooth Walls j PortA | PortB | Port C [ Port D
Pre - Traverse PITOT Visual Inspection 11:45:00 Pass 0.50 {
Pre - Traverse PITOT Leak Check 11:47:00 Pass
Port/ Distance to Time Temperature Readings (°C) ( AP) Pitot Readings (Pa) Average Temp.| Average (AP) Swirl Test
Point Point (mm ) 1 2 3 2 (°c) (Pa) © From Reference
Al 23 11:50:00 28.4 28.4 28.3 28.4 4.5 0
Blockage Check @ AL L 28.3 28.4 28.5 4.5 4.6 4.6 28.4 4.5 Total Notes
(L-Type Pitot Only) 11:52:00 i Mean _ 28.4 i Mean _ 4.6 28.4 4.5 M?.X Including expected or actual deviations from procedures / non-conformities
Difference <5% from Initial ? 0.01 Difference <5% from Initial ? 0.74 28.4 4.5 Min
28.4 4.5 Average Flow recorded below 5Pa method LOD
Stagnation Check (S-type Pitot Only) Time Reading
Static Pressure Via Positive Leg (Pa) [average temp (K) 301.367 ]
Static Pressure Via Negative Leg (Pa) Reaction Phase 2
Difference (Pa) < 10Pa ? _ Suitability of Sampling Position Actual Stack Conditions
Highest:lowest flow pressure ratio < 9:1? 1.01:1
Post - Traverse Checks Carried Out Time Pass/ Fail Maximum deviation of flow from axis <15°? 0 Compliance With Positional Requirements?
Post - Traverse Visual Inspection 11:54:00 Pass X-sectional area for stacks= nr2 0.00 m?
Post - Traverse PITOT Leak Check 11:56:00 Pass X-sectional area for ducts =L x B m? Height of sample ports from Platform 0.8m
Suitability of Position for Sampling OK Number of sample ports 4
\Width of platform (port back to handrail) 1.0m
Stack Moisture 0.1 % Gas Velocity (as Measured) Adjusted for Smooth Walls 2.75622 m/sec
Measured Oxygen 20.90 % Gas Velocity (Reference Conditions) Adjusted for Smooth Walls 2.47954 m/sec* Nearest disturbance ‘D\amelerchange Nozzle | 0.13m|
Measured Carbon Dioxide 0.04 % Volumetric Flowrate (as Measured) Adjusted for Smooth Walls 0.00438 m®/sec Nearest upstream disturbance ID\ameler Change Nozzle 0.10m|
Dry Gas Molecular Weight 28.84240 g/g mole Volumetric Flowrate (Ref Cond) Adjusted for Smooth Walls 0.00394 m®/sec* Disturbances are classed as bends, fans or diameter variations

NOTE: Velocity / volume flowrate calculations exclude contributions from the measurement point(s) where swirl >15°

Page 48 of 91




Environmental Compliance Limited

DEScycle at Leicester University

Installation Name

: Reaction Vessel

Permit No Visit Details : Investigative Emissions - July 2025
Variation No Survey Dates :1st July 2025
Report Ref : P6125 : Root1 Report Issue Date : 20th August 2025
[ Environmental Compliance Limited | Traverse Data Profoma | Date of Measurement [ 01/07/2025 |
Company Descycle Ltd Stack Diameter Port A (mm) 45 Average Stack Diameter (mm) 45 Pitot tube coefficient 0.99
Site Leicester University Stack Diameter Port B (mm) Port Length (mm) 3 Pitot Id 1319 Diagram/ Description of Cross Section of Stack/Duct
Location Materials Laboratory Duct Length Port A (mm) Average Duct Length (mm) L Stack Thermocouple ID 1244
Stack Reaction Vessel Duct Length Port B (mm) Duct width (mm) B Stack Temp Reader ID 1317
Job No P6125 Duct Length Port C (mm) Barometric Pressure. (mb) 1006 Manometer ID 1318
Operators SH & JL Duct Length Port D (mm) Ave Static Press. (mm H,0) 0.05 Barometer ID 1320
Static Pressure Readings (Pascals)
Pre - Traverse Checks Carried Out Time Pass/ Fail Smooth Walls j PortA | PortB | Port C [ Port D
Pre - Traverse PITOT Visual Inspection 14:22:00 Pass 0.50 l {
Pre - Traverse PITOT Leak Check 14:24:00 Pass
Port/ Distance to Time Temperature Readings (°C) ( AP) Pitot Readings (Pa) Average Temp.| Average (AP) Swirl Test
Point Point (mm ) 1 2 3 1 2 3 (°c) (Pa) © From Reference
Al 23 14:30:00 29.8 29.6 29.5 5.4 5.6 G} 29.6 5.4 0
Blockage Check @ AL L 29.5 29.4 29.4 5.2 5.4 53 29.6 5.4 Total Notes
(L-Type Pitot Only) 14:33:00 i Mean _ 29.4 i Mean _ 5.3 29.6 5.4 ME}X Including expected or actual deviations from procedures / non-conformities
Difference <5% from Initial ? -0.07 Difference <5% from Initial ? -1.24 29.6 54 Min
29.6 5.4 Average
Stagnation Check (S-type Pitot Only) Time Reading
Static Pressure Via Positive Leg (Pa) [average temp (K) 302.633 ]
Static Pressure Via Negative Leg (Pa) Reaction Phase 3
Difference (Pa) < 10Pa ? _ Suitability of Sampling Position Actual Stack Conditions
Highest:lowest flow pressure ratio < 9:1? 1.01:1
Post - Traverse Checks Carried Out Time Pass/ Fail Maximum deviation of flow from axis <15°? 0 Compliance With Positional Requirements?
Post - Traverse Visual Inspection 14:35:00 Pass X-sectional area for stacks= nr2 0.00 m?
Post - Traverse PITOT Leak Check 14:37:00 Pass X-sectional area for ducts =L x B m? Height of sample ports from Platform 0.8m
Suitability of Position for Sampling OK Number of sample ports 4
\Width of platform (port back to handrail) 1.0m
Stack Moisture 0.1 % Gas Velocity (as Measured) Adjusted for Smooth Walls 3.00516 m/sec
Measured Oxygen 20.90 % Gas Velocity (Reference Conditions) Adjusted for Smooth Walls 2.69218 m/sec* Nearest disturbance ‘D\amelerchange Nozzle | 0.13m|
Measured Carbon Dioxide 0.04 % Volumetric Flowrate (as Measured) Adjusted for Smooth Walls 0.00478 m®/sec Nearest upstream disturbance ID\ameler Change Nozzle 0.10m|
Dry Gas Molecular Weight 28.84240 g/g mole Volumetric Flowrate (Ref Cond) Adjusted for Smooth Walls 0.00428 m®/sec* Disturbances are classed as bends, fans or diameter variations

*Reference Conditions: 273K, 101.3kPa, Wet Gas

NOTE: Velocity / volume flowrate calculations exclude contributions from the measurement point(s) where swirl >15°
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Environmental Compliance Limited

DEScycle at Leicester University Installation Name : Reaction Vessel

Permit No e Visit Details : Investigative Emissions - July 2025
Variation No Seee Survey Dates : 1st July 2025

Report Ref : P6125 : Root Report Issue Date : 20th August 2025

FIELD SAMPLING DATA
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DEScycle at Leicester University

Permit No

Variation No

Report Ref

Environmental Compliance Limited

Installation Name

Visit Details
Survey Dates

: Reaction Vessel
: Investigative Emissions - July 2025

:1st July 2025

< Root Report Issue Date : 20th August 2025
[ Environmental C Limited | SAMPLE TUBE DATA SAMPLING PROFORMA (VAPEX ONLY) ]
Client Descycle Ltd @® Circular o © Elipse Vapex Pump ID | 1276 Date of Test 01/07/20255
Site Leicester University Stack Diameter (mm) 45 Sample Start Time 10:20
Location Materials Laboratory Sample End Time 10:50
Stack ID Reaction Vessel Stack Area (m?) 0.002 Duration 0
Test No Aldehydes Test 1 Barometric Pressure (mb) 1006 Meter Yd | 0.994 Measured 02 20.90
Job No P6125 Stack Thermocouple ID 1244, 02 Uncertainty %vol 1.25
ECL Site Staff SH&JL Tube Ther D 1031 Meter Start Time 0:00:00
Barometer ID 1320 Meter Thermocouple ID 1030 Vapex Sampling Rate (ml/min) | 150 Meter End Time 0:30:00
In-Stack Sinter Used (Y/N) Y Meter Elapsed Time 0:30:00
[ Meter Units Impinger 1 None Used
W lives Sample Pre-test Leak Check Post-test Leak Check Total
Start Volume 0.00 Time 10:08:00 Time [ 10:53:00 Start Weight (g)
Final Volume 4.54 Reading (ml/min) 19 Reading (ml/min) | 20 [End Weight (g)
Total Volume 4.53 % Leak 4.2 %leak | 4.4 4.53 Total weight (g) 0
Sample Train Internal Volume 0.010 Litres Pre and post test leak checks are mandatory. The pump must be set to 450 ml/min
during leak checks. Pass rate in CEN TS 13649 is 5%
Sample Point AL AL AL Impinger 2
Time/ point (mins) 0-10 10-20 20-30
Tube Temp °C 25 26 26 Start Weight (g)
Stack Temp °C 26 26 26
Meter Temp °C 25 26 26 End Weight (g)
Pump Flowrate (ml/min) 150 150 150 [Total weight (g) 0
Sample Point Impinger3
Time/ point (mins)
Tube Temp °C Start Weight (g)
Stack Temp °C
Meter Temp °C End Weight (g)
Pump Flowrate (ml/min) [ Total weight (g) 0
Sample Point Silica (IF USED)
Time/ point (mins) |<50% Spent at end Y/N?. Yes
Tube Temp °C Sampte wain upstream of
Stack Temp °C orbent tbe condensation Yes
|free for entire sample (Y/N)
Meter Temp °C
Pump Flowrate (ml/min)
[ C Limited | SAMPLE TUBE DATA SAMPLING PROFORMA (VAPEX ONLY) ]
Client Descycle Ltd & Circular_© © Elipse Vapex Pump ID | 1276 Date of Test 01/07/20255
Site Leicester University Stack Diameter (mm) 45 Sample Start Time
Location Materials Laboratory Sample End Time 11:30
Stack ID Reaction Vessel Stack Area (m?) 0.002 Duration 30
Test No Aldehydes Test 2 Barometric Pressure (mb) 1006 Meter Yd | 0.994 Measured 02 20.90
Job No P6125 Stack Ther D 1244 02 Uncertainty %Vol 1.25
ECL Site Staff SH&JL Tube Ther D 1031 Meter Start Time 0:00:00
Barometer ID 1320 Meter Ther D 1030 Vapex Sampling Rate (ml/min) | 150 Meter End Time 0:30:00
In-Stack Sinter Used (Y/N) Y Meter Elapsed Time 0:30:00
e s impinger 1 None Used
W lires Sample Pre-test Leak Check Post-test Leak Check Total
Start Volume 0.00 Time 10:57:00 Time | 11:34:00 Start Weight (g)
Final Volume 4.53 Reading (ml/min) 20 Reading (m\/mm)l 21 End Weight (g)
Total Volume 4.52 % Leak 4.4 Leak | 47 4.52 [Total weight (g) 0
Sample Train Internal Volume 0.010 Litres Pre and post test leak checks are mandatory. The pump must be set to 450 mi/min
during leak checks Pass rate in CEN TS 13649 is 5%
Sample Point Al Al Al Impinger 2
Time/ point (mins) 0-10 10-20 20-30
Tube Temp °C 26 26 27 Start Weight (g)
Stack Temp °C 27 27 27
Meter Temp °C 26 26 27 [End Weight (g)
Pump Flowrate (ml/min) 150 150 150 [Total weight (g) 0
Sample Point Impinger3
Time/ point (mins)
Tube Temp °C Start Weight (g)
Stack Temp °C
Meter Temp °C End Weight (g)
Pump Flowrate (ml/min) [Total weight (g) 0
Sample Point Silica (IF USED)
Time/ point (mins) <50% Spent at end YIN? Yes
Tube Temp °C Sampte vain upstream of
Stack Temp °C corbent e condensation Yes

Meter Temp °C

ree for entire sample (vin)

Pump Flowrate (mi/min)
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DEScycle at Leicester University

Permit No

Variation No

Report Ref

Environmental Compliance Limited

Installation Name

Visit Details
Survey Dates

: Reaction Vessel
: Investigative Emissions - July 2025

:1st July 2025

< Root Report Issue Date : 20th August 2025
[ Environmental C Limited | SAMPLE TUBE DATA SAMPLING PROFORMA (VAPEX ONLY) ]
Client Descycle Ltd @® Circular o © Elipse Vapex Pump ID | 1276 Date of Test 01/07/20255
Site Leicester University Stack Diameter (mm) 45 Sample Start Time 11:40
Location Materials Laboratory Sample End Time 12:10
Stack ID Reaction Vessel Stack Area (m?) 0.002 Duration 0
Test No Aldehydes Test 3 Barometric Pressure (mb) 1006 Meter Yd [ 0.994 Measured 02 20.90
Job No P6125 Stack Thermocouple ID 1244, 02 Uncertainty %vol 1.25
ECL Site Staff SH&JL Tube Ther D 1031 Meter Start Time 0:00:00
Barometer ID 1320 Meter Thermocouple ID 1030 Vapex Sampling Rate (ml/min) | 150 Meter End Time 0:30:00
In-Stack Sinter Used (Y/N) Y Meter Elapsed Time 0:30:00
S Impinger 1 None Used
 litres Sample Pre-test Leak Check Post-test Leak Check Total
Start Volume 0.00 Time 11:38:00 Time [ 12:12:00 Start Weight (g)
Final Volume 4.50 Reading (ml/min) 20 Reading (ml/min) | 20 [End Weight (g)
Total Volume 4.49 % Leak 4.4 %leak | 4.4 4.49 Total weight (g) 0
Sample Train Internal Volume 0.010 Litres Pre and post test leak checks are mandatory. The pump must be set to 450 ml/min
during leak checks. Pass rate in CEN TS 13649 is 5%
Sample Point AL AL AL Impinger 2
Time/ point (mins) 0-10 10-20 20-30
Tube Temp °C 27 27 27 Start Weight (g)
Stack Temp °C 28 28 28
Meter Temp °C 27 27 27 End Weight (g)
Pump Flowrate (ml/min) 150 150 150 [Total weight (g) 0
Sample Point Impinger3
Time/ point (mins)
Tube Temp °C Start Weight (g)
Stack Temp °C
Meter Temp °C End Weight (g)
Pump Flowrate (ml/min) [ Total weight (g) 0
Sample Point Silica (IF USED)
Time/ point (mins) <50% Spent at end Y/N? Yes
Tube Temp °C Sampie train upstream of
Stack Temp °C orbent tbe condensation Yes
D, |free for entire sample (Y/N)
Meter Temp °C
Pump Flowrate (ml/min)
[ C Limited | SAMPLE TUBE DATA SAMPLING PROFORMA (VAPEX ONLY) ]
Client Descycle Ltd & Circular_© © Elipse Vapex Pump ID | 1276 Date of Test 01/07/20255
Site Leicester University Stack Diameter (mm) 45 Sample Start Time
Location Materials Laboratory Sample End Time 13:32
Stack ID Reaction Vessel Stack Area (m?) 0.002 Duration 30
Test No Aldehydes Test 4 Barometric Pressure (mb) 1006 Meter Yd I 0.994 Measured 02 20.90
Job No P6125 Stack Ther D 1244 02 Uncertainty %Vol 1.25
ECL Site Staff SH&JL Tube Ther D 1031 Meter Start Time 0:00:00
Barometer ID 1320 Meter Ther D 1030 Vapex Sampling Rate (ml/min) | 150 Meter End Time 0:30:00
In-Stack Sinter Used (Y/N) Y Meter Elapsed Time 0:30:00
e s impinger 1 None Used
W lires Sample Pre-test Leak Check Post-test Leak Check Total
Start Volume 0.00 Time 12:16:00 Time | 13:33:00 Start Weight (g)
Final Volume 4.51 Reading (ml/min) 20 Reading (m\/mm)l 21 End Weight (g)
Total Volume 4.50 % Leak 4.4 Leak | 47 4.50 [Total weight (g) 0
Sample Train Internal Volume 0.010 Litres Pre and post test leak checks are mandatory. The pump must be set to 450 mi/min
during leak checks Pass rate in CEN TS 13649 is 5%
Sample Point Al Al Al Impinger 2
Time/ point (mins) 0-10 10-20 20-30
Tube Temp °C 29 29 29 Start Weight (g)
Stack Temp °C 30 30 30
Meter Temp °C 29 29 29 [End Weight (g)
Pump Flowrate (ml/min) 150 150 150 [Total weight (g) 0
Sample Point Impinger3
Time/ point (mins)
Tube Temp °C Start Weight (g)
Stack Temp °C
Meter Temp °C End Weight (g)
Pump Flowrate (ml/min) [Total weight (g) 0
Sample Point Silica (IF USED)
Time/ point (mins) <50% Spent at end YIN? Yes
Tube Temp °C Sampte vain upstream of
Stack Temp °C corbent e condensation Yes

Meter Temp °C

ree for entire sample (vin)

Pump Flowrate (mi/min)
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DEScycle at Leicester University

Permit No

Variation No

Report Ref

Environmental Compliance Limited

Installation Name

Visit Details
Survey Dates

: Reaction Vessel
: Investigative Emissions - July 2025

:1st July 2025

< Root Report Issue Date : 20th August 2025
[ Environmental C Limited | SAMPLE TUBE DATA SAMPLING PROFORMA (VAPEX ONLY) ]
Client Descycle Ltd @® Circular o © Elipse Vapex Pump ID | 1276 Date of Test 01/07/20255
Site Leicester University Stack Diameter (mm) 45 Sample Start Time 14:15
Location Materials Laboratory Sample End Time 14:45
Stack ID Reaction Vessel Stack Area (m?) 0.002 Duration 0
Test No Aldehydes Test 5 Barometric Pressure (mb) 1006 Meter Yd | 0.994 Measured 02 20.90
Job No P6125 Stack Thermocouple ID 1244, 02 Uncertainty %vol 1.25
ECL Site Staff SH&JL Tube Ther D 1031 Meter Start Time 0:00:00
Barometer ID 1320 Meter Thermocouple ID 1030 Vapex Sampling Rate (ml/min) | 150 Meter End Time 0:30:00
In-Stack Sinter Used (Y/N) Y Meter Elapsed Time 0:30:00
[ Meter Units Impinger 1 None Used
W lives Sample Pre-test Leak Check Post-test Leak Check Total
Start Volume 0.00 Time 13:39:00 Time [ 144700 Start Weight (g)
Final Volume 4.51 Reading (ml/min) 21 Reading (ml/min) | 20 [End Weight (g)
Total Volume 4.50 % Leak 4.7 %leak | 4.4 4.50 Total weight (g) 0
Sample Train Internal Volume 0.010 Litres Pre and post test leak checks are mandatory. The pump must be set to 450 ml/min
during leak checks. Pass rate in CEN TS 13649 is 5%
Sample Point AL AL AL Impinger 2
Time/ point (mins) 0-10 10-20 20-30
Tube Temp °C 29 29 29 Start Weight (g)
Stack Temp °C 30 29 29
Meter Temp °C 29 29 29 End Weight (g)
Pump Flowrate (ml/min) 150 150 150 [Total weight (g) 0
Sample Point Impinger3
Time/ point (mins)
Tube Temp °C Start Weight (g)
Stack Temp °C
Meter Temp °C End Weight (g)
Pump Flowrate (ml/min) [ Total weight (g) 0
Sample Point Silica (IF USED)
Time/ point (mins) |<50% Spent at end Y/N?. Yes
Tube Temp °C Sampte wain upstream of
Stack Temp °C orbent tbe condensation Yes
|free for entire sample (Y/N)
Meter Temp °C
Pump Flowrate (ml/min)
[ C Limited | SAMPLE TUBE DATA SAMPLING PROFORMA (VAPEX ONLY) ]
Client Descycle Ltd & Circular_© © Elipse Vapex Pump ID | 1276 Date of Test 01/07/20255
Site Leicester University Stack Diameter (mm) 45 Sample Start Time
Location Materials Laboratory Sample End Time 15:23
Stack ID Reaction Vessel Stack Area (m?) 0.002 Duration 30
Test No Aldehydes Test 6 Barometric Pressure (mb) 1006 Meter Yd | 0.994 Measured 02 20.90
Job No P6125 Stack Ther D 1244 02 Uncertainty %Vol 1.25
ECL Site Staff SH&JL Tube Ther D 1031 Meter Start Time 0:00:00
Barometer ID 1320 Meter Ther D 1030 Vapex Sampling Rate (ml/min) | 150 Meter End Time 0:30:00
In-Stack Sinter Used (Y/N) Y Meter Elapsed Time 0:30:00
e s impinger 1 None Used
W lires Sample Pre-test Leak Check Post-test Leak Check Total
Start Volume 0.00 Time 14:48:00 Time | 15:24:00 Start Weight (g)
Final Volume 4.53 Reading (ml/min) 20 Reading (m\/mm)l 20 End Weight (g)
Total Volume 4.52 % Leak 4.4 Leak | 44 4.52 [Total weight (g) 0
Sample Train Internal Volume 0.010 Litres Pre and post test leak checks are mandatory. The pump must be set to 450 mi/min
during leak checks Pass rate in CEN TS 13649 is 5%
Sample Point Al Al Al Impinger 2
Time/ point (mins) 0-10 10-20 20-30
Tube Temp °C 29 29 29 Start Weight (g)
Stack Temp °C 30 29 30
Meter Temp °C 29 29 29 [End Weight (g)
Pump Flowrate (ml/min) 150 150 150 [Total weight (g) 0
Sample Point Impinger3
Time/ point (mins)
Tube Temp °C Start Weight (g)
Stack Temp °C
Meter Temp °C End Weight (g)
Pump Flowrate (ml/min) [Total weight (g) 0
Sample Point Silica (IF USED)
Time/ point (mins) <50% Spent at end YIN? Yes
Tube Temp °C Sampte vain upstream of
Stack Temp °C corbent e condensation Yes

Meter Temp °C

ree for entire sample (vin)

Pump Flowrate (mi/min)
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DEScycle at Leicester University

Permit No

Variation No

Report Ref

Environmental Compliance Limited

Installation Name

Visit Details
Survey Dates

: Reaction Vessel
: Investigative Emissions - July 2025

:1st July 2025

< Root Report Issue Date : 20th August 2025
[ Environmental C Limited | SAMPLE TUBE DATA SAMPLING PROFORMA (VAPEX ONLY) ]
Client Descycle Ltd @® Circular o © Elipse Vapex Pump ID | 1278 Date of Test 01/07/2025
Site Leicester University Stack Diameter (mm) 45 Sample Start Time 10:20
Location Materials Laboratory Sample End Time 10:50
Stack ID Reaction Vessel Stack Area (m?) 0.002 Duration 0
Test No Top 20 & Total VOC Test 1 Barometric Pressure (mb) 1006 Meter Yd [ 0.989 Measured 02 20.90
Job No P6125 Stack Thermocouple ID 1244, 02 Uncertainty %vol 1.25
ECL Site Staff SH&JL Tube Ther D 1035 Meter Start Time 0:00:00
Barometer ID 1320 Meter Thermocouple ID 1032 Vapex Sampling Rate (ml/min) | 150 Meter End Time 0:30:00
In-Stack Sinter Used (Y/N) Y Meter Elapsed Time 0:30:00
[ Meter Units Impinger 1 None Used
W lives Sample Pre-test Leak Check Post-test Leak Check Total
Start Volume 0.00 Time 10:10:00 Time [ 10:55:00 Start Weight (g)
Final Volume 4.53 Reading (ml/min) 22 Reading (ml/min) | 21 [End Weight (g)
Total Volume 4.52 % Leak 4.9 %leak | 4.7 4.52 Total weight (g) 0
Sample Train Internal Volume 0.010 Litres Pre and post test leak checks are mandatory. The pump must be set to 450 ml/min
during leak checks. Pass rate in CEN TS 13649 is 5%
Sample Point AL AL AL Impinger 2
Time/ point (mins) 0-10 10-20 20-30
Tube Temp °C 25 26 26 Start Weight (g)
Stack Temp °C 26 26 26
Meter Temp °C 25 26 26 End Weight (g)
Pump Flowrate (ml/min) 150 150 150 [Total weight (g) 0
Sample Point Impinger3
Time/ point (mins)
Tube Temp °C Start Weight (g)
Stack Temp °C
Meter Temp °C End Weight (g)
Pump Flowrate (ml/min) [ Total weight (g) 0
Sample Point Silica (IF USED)
Time/ point (mins) <50% Spent at end Y/N? Yes
Tube Temp °C Sampte wain upstream of
Stack Temp °C orbent tbe condensation Yes
|free for entire sample (Y/N)
Meter Temp °C
Pump Flowrate (ml/min)
[ C Limited | SAMPLE TUBE DATA SAMPLING PROFORMA (VAPEX ONLY) ]
Client Descycle Ltd & Circular_© © Elipse Vapex Pump ID | 1278 Date of Test 01/07/2025
Site Leicester University Stack Diameter (mm) 45 Sample Start Time 11:00
Location Materials Laboratory Sample End Time 11:30
Stack ID Reaction Vessel Stack Area (m?) 0.002 Duration 30
Test No Top 20 & Total VOC Test 2 Barometric Pressure (mb) 1006 Meter Yd I 0.989 Measured 02 20.90
Job No P6125 Stack Ther D 1244 02 Uncertainty %Vol 1.25
ECL Site Staff SH&JL Tube Ther D 1035 Meter Start Time 0:00:00
Barometer ID 1320 Meter Ther D 1032 Vapex Sampling Rate (ml/min) | 150 Meter End Time 0:30:00
In-Stack Sinter Used (Y/N) Y Meter Elapsed Time 0:30:00
e s impinger 1 None Used
W lires Sample Pre-test Leak Check Post-test Leak Check Total
Start Volume 0.00 Time 10:57:00 Time | 11:35:00 Start Weight (g)
Final Volume 4.53 Reading (ml/min) 20 Reading (m\/mm)l 20 End Weight (g)
Total Volume 4.52 % Leak 4.4 Leak | 44 4.52 [Total weight (g) 0
Sample Train Internal Volume 0.010 Litres Pre and post test leak checks are mandatory. The pump must be set to 450 mi/min
during leak checks Pass rate in CEN TS 13649 is 5%
Sample Point Al Al Al Impinger 2
Time/ point (mins) 0-10 10-20 20-30
Tube Temp °C 26 26 27 Start Weight (g)
Stack Temp °C 27 27 27
Meter Temp °C 26 26 27 [End Weight (g)
Pump Flowrate (ml/min) 150 150 150 [Total weight (g) 0
Sample Point Impinger3
Time/ point (mins)
Tube Temp °C Start Weight (g)
Stack Temp °C
Meter Temp °C End Weight (g)
Pump Flowrate (ml/min) [Total weight (g) 0
Sample Point Silica (IF USED)
Time/ point (mins) <50% Spent at end YIN? Yes
Tube Temp °C Sampte vain upstream of
Stack Temp °C corbent e condensation Yes

Meter Temp °C

ree for entire sample (vin)

Pump Flowrate (mi/min)

Page

54 of 91



DEScycle at Leicester University

Permit No

Variation No

Report Ref

Environmental Compliance Limited

Installation Name

Visit Details
Survey Dates

: Reaction Vessel
: Investigative Emissions - July 2025

:1st July 2025

Meter Temp °C

ree for entire sample (vin)

< Root Report Issue Date : 20th August 2025
[ Environmental C Limited | SAMPLE TUBE DATA SAMPLING PROFORMA (VAPEX ONLY) ]
Client Descycle Ltd @® Circular o © Elipse Vapex Pump ID | 1278 Date of Test 01/07/2025
Site Leicester University Stack Diameter (mm) 45 Sample Start Time 11:40
Location Materials Laboratory Sample End Time 12:10
Stack ID Reaction Vessel Stack Area (m?) 0.002 Duration 0
Test No Top 20 & Total VOC Test 3 Barometric Pressure (mb) 1006 Meter Yd [ 0.989 Measured 02 20.90
Job No P6125 Stack Thermocouple ID 1244, 02 Uncertainty %vol 1.25
ECL Site Staff SH&JL Tube Ther D 1035 Meter Start Time 0:00:00
Barometer ID 1320 Meter Thermocouple ID 1032 Vapex Sampling Rate (ml/min) | 150 Meter End Time 0:30:00
In-Stack Sinter Used (Y/N) Y Meter Elapsed Time 0:30:00
[ Meter Units Impinger 1 None Used
W lives Sample Pre-test Leak Check Post-test Leak Check Total
Start Volume 0.00 Time 11:36:00 Time [ 12:13:00 Start Weight (g)
Final Volume 4.50 Reading (ml/min) 21 Reading (ml/min) | 21 [End Weight (g)
Total Volume 4.49 % Leak 4.7 %leak | 4.7 4.49 Total weight (g) 0
Sample Train Internal Volume 0.010 Litres Pre and post test leak checks are mandatory. The pump must be set to 450 ml/min
during leak checks. Pass rate in CEN TS 13649 is 5%
Sample Point AL AL AL Impinger 2
Time/ point (mins) 0-10 10-20 20-30
Tube Temp °C 27 27 27 Start Weight (g)
Stack Temp °C 28 28 28
Meter Temp °C 27 27 27 End Weight (g)
Pump Flowrate (ml/min) 150 150 150 [Total weight (g) 0
Sample Point Impinger3
Time/ point (mins)
Tube Temp °C Start Weight (g)
Stack Temp °C
Meter Temp °C End Weight (g)
Pump Flowrate (ml/min) [ Total weight (g) 0
Sample Point Silica (IF USED)
Time/ point (mins) |<50% Spent at end Y/N?. Yes
Tube Temp °C Sampte wain upstream of
Stack Temp °C orbent tbe condensation Yes
|free for entire sample (Y/N)
Meter Temp °C
Pump Flowrate (ml/min)
[ C Limited | SAMPLE TUBE DATA SAMPLING PROFORMA (VAPEX ONLY) ]
Client Descycle Ltd & Circular_© © Elipse Vapex Pump ID | 1278 Date of Test 01/07/2025
Site Leicester University Stack Diameter (mm) 45 Sample Start Time 13:02
Location Materials Laboratory Sample End Time 13:32
Stack ID Reaction Vessel Stack Area (m?) 0.002 Duration 30
Test No Top 20 & Total VOC Test 4 Barometric Pressure (mb) 1006 Meter Yd I 0.989 Measured 02 20.90
Job No P6125 Stack Ther D 1244 02 Uncertainty %Vol 1.25
ECL Site Staff SH&JL Tube Ther D 1035 Meter Start Time 0:00:00
Barometer ID 1320 Meter Ther D 1032 Vapex Sampling Rate (ml/min) | 150 Meter End Time 0:30:00
In-Stack Sinter Used (Y/N) Y Meter Elapsed Time 0:30:00
e s impinger 1 None Used
W lires Sample Pre-test Leak Check Post-test Leak Check Total
Start Volume 0.00 Time 12:15:00 Time | 13:34:00 Start Weight (g)
Final Volume 4.51 Reading (ml/min) 19 Reading (m\/mm)l 20 End Weight (g)
Total Volume 4.50 % Leak 42 Leak | 44 4.50 [Total weight (g) 0
Sample Train Internal Volume 0.010 Litres Pre and post test leak checks are mandatory. The pump must be set to 450 mi/min
during leak checks Pass rate in CEN TS 13649 is 5%
Sample Point Al Al Al Impinger 2
Time/ point (mins) 0-10 10-20 20-30
Tube Temp °C 29 29 29 Start Weight (g)
Stack Temp °C 30 30 30
Meter Temp °C 29 29 29 [End Weight (g)
Pump Flowrate (ml/min) 150 150 150 [Total weight (g) 0
Sample Point Impinger3
Time/ point (mins)
Tube Temp °C Start Weight (g)
Stack Temp °C
Meter Temp °C End Weight (g)
Pump Flowrate (ml/min) [Total weight (g) 0
Sample Point Silica (IF USED)
Time/ point (mins) <50% Spent at end YIN? Yes
Tube Temp °C Sampte vain upstream of
Stack Temp °C corbent e condensation Yes

Pump Flowrate (mi/min)
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DEScycle at Leicester University

Permit No

Variation No

Report Ref

Environmental Compliance Limited

Installation Name

Visit Details
Survey Dates

: Reaction Vessel
: Investigative Emissions - July 2025

:1st July 2025

Meter Temp °C

ree for entire sample (vin)

< Root Report Issue Date : 20th August 2025
[ Environmental C Limited | SAMPLE TUBE DATA SAMPLING PROFORMA (VAPEX ONLY) ]
Client Descycle Ltd @® Circular o © Elipse Vapex Pump ID | 1278 Date of Test 01/07/2025
Site Leicester University Stack Diameter (mm) 45 Sample Start Time 14:15
Location Materials Laboratory Sample End Time 14:45
Stack ID Reaction Vessel Stack Area (m?) 0.002 Duration 0
Test No Top 20 & Total VOC Test 5 Barometric Pressure (mb) 1006 Meter Yd [ 0.989 Measured 02 20.90
Job No P6125 Stack Thermocouple ID 1244, 02 Uncertainty %vol 1.25
ECL Site Staff SH&JL Tube Ther D 1035 Meter Start Time 0:00:00
Barometer ID 1320 Meter Thermocouple ID 1032 Vapex Sampling Rate (ml/min) | 150 Meter End Time 0:30:00
In-Stack Sinter Used (Y/N) Y Meter Elapsed Time 0:30:00
S Impinger 1 None Used
 litres Sample Pre-test Leak Check Post-test Leak Check Total
Start Volume 0.00 Time 13:38:00 Time [ 14:46:00 Start Weight (g)
Final Volume 4.51 Reading (ml/min) 20 Reading (ml/min) | 21 [End Weight (g)
Total Volume 4.50 % Leak 4.4 %leak | 4.7 4.50 Total weight (g) 0
Sample Train Internal Volume 0.010 Litres Pre and post test leak checks are mandatory. The pump must be set to 450 ml/min
during leak checks. Pass rate in CEN TS 13649 is 5%
Sample Point AL AL AL Impinger 2
Time/ point (mins) 0-10 10-20 20-30
Tube Temp °C 29 29 29 Start Weight (g)
Stack Temp °C 30 29 29
Meter Temp °C 29 29 29 End Weight (g)
Pump Flowrate (ml/min) 150 150 150 [Total weight (g) 0
Sample Point Impinger3
Time/ point (mins)
Tube Temp °C Start Weight (g)
Stack Temp °C
Meter Temp °C End Weight (g)
Pump Flowrate (ml/min) [ Total weight (g) 0
Sample Point Silica (IF USED)
Time/ point (mins) <50% Spent at end Y/N? Yes
Tube Temp °C Sampte wain upstream of
Stack Temp °C orbent tbe condensation Yes
|free for entire sample (Y/N)
Meter Temp °C
Pump Flowrate (ml/min)
[ C Limited | SAMPLE TUBE DATA SAMPLING PROFORMA (VAPEX ONLY) ]
Client Descycle Ltd & Circular_© © Elipse Vapex Pump ID | 1278 Date of Test 01/07/2025
Site Leicester University Stack Diameter (mm) 45 Sample Start Time 14:53
Location Materials Laboratory Sample End Time 15:23
Stack ID Reaction Vessel Stack Area (m?) 0.002 Duration 30
Test No Top 20 & Total VOC Test 6 Barometric Pressure (mb) 1006 Meter Yd I 0.989 Measured 02 20.90
Job No P6125 Stack Ther D 1244 02 Uncertainty %Vol 1.25
ECL Site Staff SH&JL Tube Ther D 1035 Meter Start Time 0:00:00
Barometer ID 1320 Meter Ther D 1032 Vapex Sampling Rate (ml/min) | 150 Meter End Time 0:30:00
In-Stack Sinter Used (Y/N) Y Meter Elapsed Time 0:30:00
e s impinger 1 None Used
W lires Sample Pre-test Leak Check Post-test Leak Check Total
Start Volume 0.00 Time 14:49:00 Time | 15:25:00 Start Weight (g)
Final Volume 4.53 Reading (ml/min) 19 Reading (m\/mm)l 21 End Weight (g)
Total Volume 4.52 % Leak 42 Leak | 47 4.52 [Total weight (g) 0
Sample Train Internal Volume 0.010 Litres Pre and post test leak checks are mandatory. The pump must be set to 450 mi/min
during leak checks Pass rate in CEN TS 13649 is 5%
Sample Point Al Al Al Impinger 2
Time/ point (mins) 0-10 10-20 20-30
Tube Temp °C 29 29 29 Start Weight (g)
Stack Temp °C 30 29 30
Meter Temp °C 29 29 29 [End Weight (g)
Pump Flowrate (ml/min) 150 150 150 [Total weight (g) 0
Sample Point Impinger3
Time/ point (mins)
Tube Temp °C Start Weight (g)
Stack Temp °C
Meter Temp °C End Weight (g)
Pump Flowrate (ml/min) [Total weight (g) 0
Sample Point Silica (IF USED)
Time/ point (mins) <50% Spent at end YIN? Yes
Tube Temp °C Sampte vain upstream of
Stack Temp °C corbent e condensation Yes

Pump Flowrate (mi/min)
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DEScycle at Leicester University

Permit No

Variation No

Report Ref

Environmental Compliance Limited

Installation Name

Visit Details
Survey Dates

: Reaction Vessel
: Investigative Emissions - July 2025

:1st July 2025

< Root Report Issue Date : 20th August 2025
[ Environmental C Limited | SAMPLE TUBE DATA SAMPLING PROFORMA (VAPEX ONLY) ]
Client Descycle Ltd @® Circular o © Elipse Vapex Pump ID | 1277 Date of Test 01/07/2025
Site Leicester University Stack Diameter (mm) 45 Sample Start Time 10:20
Location Materials Laboratory Sample End Time 10:50
Stack ID Reaction Vessel Stack Area (m?) 0.002 Duration 0
Test No Acids Screen Test 1 Barometric Pressure (mb) 1006 Meter Yd [ 0.996 Measured 02 20.90
Job No P6125 Stack Thermocouple ID 1244, 02 Uncertainty %vol 1.25
ECL Site Staff SH&JL Tube Ther D 1033 Meter Start Time 0:00:00
Barometer ID 1320 Meter Thermocouple ID 1028 Vapex Sampling Rate (ml/min) | 150 Meter End Time 0:30:00
In-Stack Sinter Used (Y/N) Y Meter Elapsed Time 0:30:00
S Impinger 1 None Used
 litres Sample Pre-test Leak Check Post-test Leak Check Total
Start Volume 0.00 Time 10:05:00 Time [ 10:52:00 Start Weight (g)
Final Volume 4.52 Reading (ml/min) 21 Reading (ml/min) | 22 [End Weight (g)
Total Volume 4.51 % Leak 4.7 %leak | 4.9 4.51 Total weight (g) 0
Sample Train Internal Volume 0.010 Litres Pre and post test leak checks are mandatory. The pump must be set to 450 ml/min
during leak checks. Pass rate in CEN TS 13649 is 5%
Sample Point AL AL AL Impinger 2
Time/ point (mins) 0-10 10-20 20-30
Tube Temp °C 25 26 26 Start Weight (g)
Stack Temp °C 26 26 26
Meter Temp °C 25 26 26 End Weight (g)
Pump Flowrate (ml/min) 150 150 150 [Total weight (g) 0
Sample Point Impinger3
Time/ point (mins)
Tube Temp °C Start Weight (g)
Stack Temp °C
Meter Temp °C End Weight (g)
Pump Flowrate (ml/min) [ Total weight (g) 0
Sample Point Silica (IF USED)
Time/ point (mins) <50% Spent at end Y/N? Yes
Tube Temp °C Sampte wain upstream of
Stack Temp °C orbent tbe condensation Yes
|free for entire sample (Y/N)
Meter Temp °C
Pump Flowrate (ml/min)
[ C Limited | SAMPLE TUBE DATA SAMPLING PROFORMA (VAPEX ONLY) ]
Client Descycle Ltd & Circular_© © Elipse Vapex Pump ID | 1277 Date of Test 01/07/2025
Site Leicester University Stack Diameter (mm) 45 Sample Start Time 11:05
Location Materials Laboratory Sample End Time 11:35
Stack ID Reaction Vessel Stack Area (m?) 0.002 Duration 30
Test No Acids Screen Test 2 Barometric Pressure (mb) 1006 Meter Yd I 0.996 Measured 02 20.90
Job No P6125 Stack Ther D 1244 02 Uncertainty %Vol 1.25
ECL Site Staff SH&JL Tube Ther D 1033 Meter Start Time 0:00:00
Barometer ID 1320 Meter Ther D 1028 Vapex Sampling Rate (ml/min) | 150 Meter End Time 0:30:00
In-Stack Sinter Used (Y/N) Y Meter Elapsed Time 0:30:00
e s impinger 1 None Used
W lires Sample Pre-test Leak Check Post-test Leak Check Total
Start Volume 0.00 Time 10:58:00 Time | 11:37:00 Start Weight (g)
Final Volume 4.43 Reading (ml/min) 20 Reading (m\/mm)l 19 End Weight (g)
Total Volume 4.42 % Leak 4.4 Leak | 42 4.42 [Total weight (g) 0
Sample Train Internal Volume 0.010 Litres Pre and post test leak checks are mandatory. The pump must be set to 450 mi/min
during leak checks Pass rate in CEN TS 13649 is 5%
Sample Point Al Al Al Impinger 2
Time/ point (mins) 0-10 10-20 20-30
Tube Temp °C 26 26 27 Start Weight (g)
Stack Temp °C 27 27 27
Meter Temp °C 26 26 27 [End Weight (g)
Pump Flowrate (ml/min) 150 150 150 [Total weight (g) 0
Sample Point Impinger3
Time/ point (mins)
Tube Temp °C Start Weight (g)
Stack Temp °C
Meter Temp °C End Weight (g)
Pump Flowrate (ml/min) [Total weight (g) 0
Sample Point Silica (IF USED)
Time/ point (mins) <50% Spent at end YIN? Yes
Tube Temp °C Sampte vain upstream of
Stack Temp °C corbent e condensation Yes

Meter Temp °C

ree for entire sample (vin)

Pump Flowrate (mi/min)
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DEScycle at Leicester University

Permit No

Variation No

Report Ref

Environmental Compliance Limited

Installation Name

Visit Details
Survey Dates

: Reaction Vessel
: Investigative Emissions - July 2025

:1st July 2025

< Root Report Issue Date : 20th August 2025
[ Environmental C Limited | SAMPLE TUBE DATA SAMPLING PROFORMA (VAPEX ONLY) ]
Client Descycle Ltd @® Circular o © Elipse Vapex Pump ID | 1277 Date of Test 01/07/2025
Site Leicester University Stack Diameter (mm) 45 Sample Start Time 11:40
Location Materials Laboratory Sample End Time 12:10
Stack ID Reaction Vessel Stack Area (m?) 0.002 Duration 0
Test No Acids Screen Test 3 Barometric Pressure (mb) 1006 Meter Yd [ 0.996 Measured 02 20.90
Job No P6125 Stack Thermocouple ID 1244, 02 Uncertainty %vol 1.25
ECL Site Staff SH&JL Tube Ther D 1033 Meter Start Time 0:00:00
Barometer ID 1320 Meter Thermocouple ID 1028 Vapex Sampling Rate (ml/min) | 150 Meter End Time 0:30:00
In-Stack Sinter Used (Y/N) Y Meter Elapsed Time 0:30:00
[ Meter Units Impinger 1 None Used
W lives Sample Pre-test Leak Check Post-test Leak Check Total
Start Volume 0.00 Time 11:38:00 Time [ 12:14:00 Start Weight (g)
Final Volume 4.51 Reading (ml/min) 21 Reading (ml/min) | 20 [End Weight (g)
Total Volume 4.50 % Leak 4.7 %leak | 4.4 4.50 Total weight (g) 0
Sample Train Internal Volume 0.010 Litres Pre and post test leak checks are mandatory. The pump must be set to 450 ml/min
during leak checks. Pass rate in CEN TS 13649 is 5%
Sample Point AL AL AL Impinger 2
Time/ point (mins) 0-10 10-20 20-30
Tube Temp °C 27 27 27 Start Weight (g)
Stack Temp °C 28 28 28
Meter Temp °C 27 27 27 End Weight (g)
Pump Flowrate (ml/min) 150 150 150 [Total weight (g) 0
Sample Point Impinger3
Time/ point (mins)
Tube Temp °C Start Weight (g)
Stack Temp °C
Meter Temp °C End Weight (g)
Pump Flowrate (ml/min) [ Total weight (g) 0
Sample Point Silica (IF USED)
Time/ point (mins) |<50% Spent at end Y/N?. Yes
Tube Temp °C Sampte wain upstream of
Stack Temp °C orbent tbe condensation Yes
|free for entire sample (Y/N)
Meter Temp °C
Pump Flowrate (ml/min)
[ C Limited | SAMPLE TUBE DATA SAMPLING PROFORMA (VAPEX ONLY) ]
Client Descycle Ltd & Circular_© © Elipse Vapex Pump ID | 1277 Date of Test 01/07/2025
Site Leicester University Stack Diameter (mm) 45 Sample Start Time 13:02
Location Materials Laboratory Sample End Time 13:32
Stack ID Reaction Vessel Stack Area (m?) 0.002 Duration 30
Test No Acids Screen Test 4 Barometric Pressure (mb) 1006 Meter Yd I 0.996 Measured 02 20.90
Job No P6125 Stack Ther D 1244 02 Uncertainty %Vol 1.25
ECL Site Staff SH&JL Tube Ther D 1033 Meter Start Time 0:00:00
Barometer ID 1320 Meter Ther D 1028 Vapex Sampling Rate (ml/min) | 150 Meter End Time 0:30:00
In-Stack Sinter Used (Y/N) Y Meter Elapsed Time 0:30:00
e s impinger 1 None Used
W lires Sample Pre-test Leak Check Post-test Leak Check Total
Start Volume 0.00 Time 12:16:00 Time | 13:34:00 Start Weight (g)
Final Volume 4.51 Reading (ml/min) 20 Reading (m\/mm)l 20 End Weight (g)
Total Volume 4.50 % Leak 4.4 Leak | 44 4.50 [Total weight (g) 0
Sample Train Internal Volume 0.010 Litres Pre and post test leak checks are mandatory. The pump must be set to 450 mi/min
during leak checks Pass rate in CEN TS 13649 is 5%
Sample Point Al Al Al Impinger 2
Time/ point (mins) 0-10 10-20 20-30
Tube Temp °C 29 29 29 Start Weight (g)
Stack Temp °C 30 30 30
Meter Temp °C 29 29 29 [End Weight (g)
Pump Flowrate (ml/min) 150 150 150 [Total weight (g) 0
Sample Point Impinger3
Time/ point (mins)
Tube Temp °C Start Weight (g)
Stack Temp °C
Meter Temp °C End Weight (g)
Pump Flowrate (ml/min) [Total weight (g) 0
Sample Point Silica (IF USED)
Time/ point (mins) <50% Spent at end YIN? Yes
Tube Temp °C Sampte vain upstream of
Stack Temp °C corbent e condensation Yes

Meter Temp °C

ree for entire sample (vin)

Pump Flowrate (mi/min)
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DEScycle at Leicester University

Permit No

Variation No

Report Ref

Environmental Compliance Limited

Installation Name

Visit Details
Survey Dates

: Reaction Vessel
: Investigative Emissions - July 2025

:1st July 2025

< Root Report Issue Date : 20th August 2025
[ Environmental C Limited | SAMPLE TUBE DATA SAMPLING PROFORMA (VAPEX ONLY) ]
Client Descycle Ltd @® Circular o © Elipse Vapex Pump ID | 1277 Date of Test 01/07/2025
Site Leicester University Stack Diameter (mm) 45 Sample Start Time 14:15
Location Materials Laboratory Sample End Time 14:45
Stack ID Reaction Vessel Stack Area (m?) 0.002 Duration 0
Test No Acids Screen Test 5 Barometric Pressure (mb) 1006 Meter Yd [ 0.996 Measured 02 20.90
Job No P6125 Stack Thermocouple ID 1244, 02 Uncertainty %vol 1.25
ECL Site Staff SH&JL Tube Ther D 1033 Meter Start Time 0:00:00
Barometer ID 1320 Meter Thermocouple ID 1028 Vapex Sampling Rate (ml/min) | 150 Meter End Time 0:30:00
In-Stack Sinter Used (Y/N) Y Meter Elapsed Time 0:30:00
S Impinger 1 None Used
 litres Sample Pre-test Leak Check Post-test Leak Check Total
Start Volume 0.00 Time 13:40:00 Time [ 144700 Start Weight (g)
Final Volume 4.51 Reading (ml/min) 21 Reading (ml/min) | 20 [End Weight (g)
Total Volume 4.50 % Leak 4.7 %leak | 4.4 4.50 Total weight (g) 0
Sample Train Internal Volume 0.010 Litres Pre and post test leak checks are mandatory. The pump must be set to 450 ml/min
during leak checks. Pass rate in CEN TS 13649 is 5%
Sample Point AL AL AL Impinger 2
Time/ point (mins) 0-10 10-20 20-30
Tube Temp °C 29 29 29 Start Weight (g)
Stack Temp °C 30 29 29
Meter Temp °C 29 29 29 End Weight (g)
Pump Flowrate (ml/min) 150 150 150 [Total weight (g) 0
Sample Point Impinger3
Time/ point (mins)
Tube Temp °C Start Weight (g)
Stack Temp °C
Meter Temp °C End Weight (g)
Pump Flowrate (ml/min) [ Total weight (g) 0
Sample Point Silica (IF USED)
Time/ point (mins) <50% Spent at end Y/N? Yes
Tube Temp °C Sampte wain upstream of
Stack Temp °C orbent tbe condensation Yes
|free for entire sample (Y/N)
Meter Temp °C
Pump Flowrate (ml/min)
[ C Limited | SAMPLE TUBE DATA SAMPLING PROFORMA (VAPEX ONLY) ]
Client Descycle Ltd & Circular_© © Elipse Vapex Pump ID | 1277 Date of Test 01/07/2025
Site Leicester University Stack Diameter (mm) 45 Sample Start Time 14:53
Location Materials Laboratory Sample End Time 15:23
Stack ID Reaction Vessel Stack Area (m?) 0.002 Duration 30
Test No Acids Screen Test 6 Barometric Pressure (mb) 1006 Meter Yd I 0.996 Measured 02 20.90
Job No P6125 Stack Ther D 1244 02 Uncertainty %Vol 1.25
ECL Site Staff SH&JL Tube Ther D 1033 Meter Start Time 0:00:00
Barometer ID 1320 Meter Ther D 1028 Vapex Sampling Rate (ml/min) | 150 Meter End Time 0:30:00
In-Stack Sinter Used (Y/N) Y Meter Elapsed Time 0:30:00
e s impinger 1 None Used
W lires Sample Pre-test Leak Check Post-test Leak Check Total
Start Volume 0.00 Time 14:49:00 Time | 15:26:00 Start Weight (g)
Final Volume 4.53 Reading (ml/min) 21 Reading (m\/mm)l 20 End Weight (g)
Total Volume 4.52 % Leak 47 Leak | 44 4.52 [Total weight (g) 0
Sample Train Internal Volume 0.010 Litres Pre and post test leak checks are mandatory. The pump must be set to 450 mi/min
during leak checks Pass rate in CEN TS 13649 is 5%
Sample Point Al Al Al Impinger 2
Time/ point (mins) 0-10 10-20 20-30
Tube Temp °C 29 29 29 Start Weight (g)
Stack Temp °C 30 29 30
Meter Temp °C 29 29 29 [End Weight (g)
Pump Flowrate (ml/min) 150 150 150 [Total weight (g) 0
Sample Point Impinger3
Time/ point (mins)
Tube Temp °C Start Weight (g)
Stack Temp °C
Meter Temp °C End Weight (g)
Pump Flowrate (ml/min) [Total weight (g) 0
Sample Point Silica (IF USED)
Time/ point (mins) <50% Spent at end YIN? Yes
Tube Temp °C Sampte vain upstream of
Stack Temp °C corbent e condensation Yes

Meter Temp °C

ree for entire sample (vin)

Pump Flowrate (mi/min)
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Environmental Compliance Limited

DEScycle at Leicester University Installation Name : Reaction Vessel

Permit No e Visit Details : Investigative Emissions - July 2025
Variation No Seee Survey Dates : 1st July 2025

Report Ref : P6125 : Root Report Issue Date : 20th August 2025

LABORATORY ANALYSIS RESULTS

Laboratory analysis was subcontracted to RPS laboratories, a UKAS Accredited Testing
Laboratory, Number 0605.

RPS holds UKAS & MCERTS accreditation for some of this analysis but not others.

As required by the MCERTS Performance Standard for Organisations, the analysis results are
shown below.

The accreditation status of each analysis result is also shown below, with the following key code
UM = UKAS & MCERTS accredited.

U = UKAS but NOT MCERTS accredited.
N = No accreditation held.
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Environmental Compliance Limited

DEScycle at Leicester University

Permit No

Variation No

Report Ref

: P6125 : Root

Installation Name
Visit Details
Survey Dates
Report Issue Date

: Reaction Vessel
: Investigative Emissions - July 2025
:1st July 2025

: 20th August 2025

Customer Sample No| ECL/25/2906 | ECL/25/2907 | ECL/25/2908 | ECL/25/2909 | ECL/25/2910 | ECL/25/2911 | ECL/25/2912
RPS Sample No| 310536 310537 310538 310539 310540 310541 310542
Sample Matrix TUBE TUBE TUBE TUBE TUBE TUBE TUBE
Sampling Date| 01/07/2025 | 01/07/2025 | 01/07/2025 | 01/07/2025 | 01/07/2025 | 01/07/2025 | 01/07/2025
Determinand CAS No Codes SOP RL Units
formaldehyde FRONT 50-00-0 UM A40 | 0.1 ug 0.3 0.3 0.3 0.3 0.5 0.5 0.1
butyraldehyde FRONT 123-72-8 UM A40 | 0.2 ug <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
acetaldehyde FRONT 75-07-0 UM A40 | 0.1 ug 0.2 <0.1 2.8 0.7 3.7 3.3 <0.1
propionaldehyde FRONT 123-38-6 UM A40 | 0.2 ug <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
benzaldehyde FRONT 100-52-7 UM A40 | 0.2 ug <0.2 <0.2 0.2 <0.2 0.2 <0.2 <0.2
valeraldehyde FRONT 110-62-3 UM A40 | 0.2 ug <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
hexanal FRONT 66-25-1 UM A40 | 0.2 ug <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
heptanal FRONT 111-71-7 N A40 | 0.2 ug <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
formaldehyde BACK 50-00-0 UM A40 | 0.1 ug 0.1 0.1 <0.1 <0.1 0.1 0.1 <0.1
butyraldehyde BACK 123-72-8 UM A40 | 0.2 ug <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
acetaldehyde BACK 75-07-0 UM A40 | 0.1 ug <0.1 <0.1 <0.1 <0.1 0.6 0.2 <0.1
propionaldehyde BACK 123-38-6 UM A40 | 0.2 ug <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
benzaldehyde BACK 100-52-7 UM A40 | 0.2 ug <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
valeraldehyde BACK 110-62-3 UM A40 | 0.2 ug <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
hexanal BACK 66-25-1 UM A40 | 0.2 ug <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
heptanal BACK 111-71-7 N A40 | 0.2 ug <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
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DEScycle at Leicester University
Permit No HN
Variation No

Report Ref : P6125

Environmental Compliance Limited

: Root

Installation Name
Visit Details
Survey Dates
Report Issue Date

: Reaction Vessel
: Investigative Emissions - July 2025
:1st July 2025

: 20th August 2025

Customer Sample No| ECL/25/2913 | ECL/25/2914 | ECL/25/2915 | ECL/25/2916 | ECL/25/2917 | ECL/25/2918 | ECL/25/2919
RPS Sample No 310556 310557 310558 310559 310560 310561 310562
Sample Matrix TUBE TUBE TUBE TUBE TUBE TUBE TUBE
Sampling Date| 01/07/2025 01/07/2025 01/07/2025 01/07/2025 01/07/2025 01/07/2025 01/07/2025
Determinand CAS No Codes SOP RL Units
hydrofluoric acid 7664-39-3 N C27 | 5 ug <5 <5 <5 <5 <5 <5 <5
hydrochloric acid 7647-01-0 U C27 | 1 ug <1 <1 <1 <1 <1 <1 <1
nitric acid 7697-37-2 U Cc27 2 ug <2 <2 <2 <2 <2 <2 <2
phosphoric acid 7664-38-2 U C27 | 6 ug <6 <6 <6 <6 <6 <6 <6
sulphuric acid 7664-93-9 U c27 | 2 ug <2 <2 <2 <2 <2 <2 <2
hydrogen bromide 10035-10-6 U C27 | 2 ug <2 <2 <2 <2 <2 <2 <2
Customer Sample No ECL/25/2899 | ECL/25/2900 | ECL/25/2901 | ECL/25/2902 | ECL/25/2903 | ECL/25/2904 | ECL/25/2905
RPS Sample No 310529 310530 310531 310532 310533 310534 310535
Sample Matrix TUBE TUBE TUBE TUBE TUBE TUBE TUBE
Sampling Date 01/07/2025 01/07/2025 01/07/2025 01/07/2025 01/07/2025 01/07/2025 01/07/2025

Determinand CAS No Codes SOP RL Units
total hydrocarbons FRONT N M104 | 10 ug <10 <10 <10 <10 30 32 <10
total hydrocarbons BACK N M104 | 10 ug <10 <10 <10 <10 26 <10 <10
GC-MS screen (20) FRONT N M109 | 5 ug SIC S/C S/C SIC S/C S/C S/C
GC-MS screen (20) BACK N M109 | 5 ug SI/C S/C S/C S/C S/C S/C S/C

S/C - See comments on next page
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DEScycle at Leicester University

Permit No :

Variation No Seee

Report Ref : P6125
Comments

Environmental Compliance Limited

: Root

Installation Name
Visit Details
Survey Dates
Report Issue Date

: Reaction Vessel

: Investigative Emissions - July 2025
:1st July 2025

: 20th August 2025

Report No.: 25-05624-1

Customer Reference: 2025 Stack Preferential Rates

Customer Order No: E2570 P6125

RPS Sample Number

Customer Number

Sample Comments

L4

310529

VOC Screen

Front:
ECL/25/2899 VOCs <5ug
Back:
VOCs <5ug

310530

VOC Screen

Front:
ECL/25/2900 VOCs <5ug
Back:
VOCs <5ug

310531

VOC Screen

Front:
ECL/25/2901 VOCs <5ug
Back:
VOCs <5ug

310532

VOC Screen

Front:
ECL/25/2902 VOCs <5ug
Back:
VOCs <5ug

310533

VOC Screen

Front:
ECL/25/2903 Acetone 27.5ug
Back:
Acetone 23.4g

310534

VOC Screen

Front:
ECL/25/2904 Acetone 26.7ug
Back:
VOCs <5ug

310535

VOC Screen

Front:
ECL/25/2905 VOCs <5pg
Back:
VOCs <5ug

Page 63 of 91



Environmental Compliance Limited

DEScycle at Leicester University Installation Name : Reaction Vessel

Permit No e Visit Details : Investigative Emissions - July 2025
Variation No Seee Survey Dates : 1st July 2025

Report Ref : P6125 : Root Report Issue Date : 20th August 2025

UNCERTAINTY CALCULATIONS
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Environmental Compliance Limited

DEScycle at Leicester University Installation Name

Permit No aes Visit Details
Variation No H Survey Dates
Report Ref : P6125 : Root1 Report Issue Date

Flowrate Uncertainty — Reaction Phase 1

Stack Reference

: Reaction Vessel

: Investigative Emissions - July 2025
:1st July 2025

: 20th August 2025

Reaction Vessel

Measurement Uncertainty Calculations - Velocity at Stack Conditions

Contribution From

Standard u/c (Pa)

Pitot Calibration Uncertainty Contribution 0.01 A
Manometer Calibration Uncertainty Contribution 0.010833333 B
Variation in Actual Pitot reading at sample points 005 C
Combined u/c (Pa) = Combined u/c (Pa)
SQRT (AN3)+ (B/N3)* + (CIN3)?) 0.03
Expanded Uncertainty of Flow Measurements Pa 0.06
Standard u/c (K)
Temperature Calibration (K) 150 D
Variation in Actual Temp reading at sample points 0.00 E
Combined u/c of Temp (K) Combined u/c (K)
SQRT ((D/N3%) + (EN3)?) 0.86
Expanded Uncertainty of Temp Measurements (K) 1.73
Measured Average Velocity (m/s) at Stack Conds 1.91
Maximum Average Velocity (m/s) at Stack Conds 1.94
Standard Uncertainty Velocity at Stack Conditions (%) 1.68
Expanded Uncertainty Velocity (at Stack Conditions) 3.35 (%)
Measurement Uncertainty Calculations - Flowrate at Stack Conditions
Contribution From Standard u/c (m?)
Area (m2) 0.00002
Measured Average Flowrate (m®/s) at Stack Conds 0.00
Maximum Average Flowrate (m®/s) at Stack Conds 0.00
Standard Uncertainty Flowrate (m®/s) at Stack Conditions (%) 2.69
Expanded Uncertainty Flowrate (m®/s) at Stack Conditions 5.39 (%)
Measurement Uncertainty Calculations - Flowrate at STP & Wet Gas
Contribution From Standard u/c (%)
Temperature Calibration (K) 0.5
Barometer Calibration 0.5
Measured Average Flowrate (m®/s) at STP Wet 0.00
Maximum Average Flowrate (m%/s) at STP Wet 0.00
Standard Uncertainty Flowrate (m®/s) at STP Wet 3.16
Expanded Uncertainty Flowrate (m®/s) at STP Wet 6.32 (%)
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Environmental Compliance Limited

DEScycle at Leicester University Installation Name

Permit No aes Visit Details
Variation No H Survey Dates
Report Ref : P6125 : Root1 Report Issue Date

Flowrate Uncertainty — Reaction Phase 2

Stack Reference

: Reaction Vessel

: Investigative Emissions - July 2025
:1st July 2025

: 20th August 2025

Reaction Vessel

Measurement Uncertainty Calculations - Velocity at Stack Conditions

Contribution From

Standard u/c (Pa)

Pitot Calibration Uncertainty Contribution 0.02 A
Manometer Calibration Uncertainty Contribution 0.022666667 B
Variation in Actual Pitot reading at sample points 005 C
Combined u/c (Pa) = Combined u/c (Pa)
SQRT (AN3)+ (B/N3)* + (CIN3)?) 0.03
Expanded Uncertainty of Flow Measurements Pa 0.07
Standard u/c (K)
Temperature Calibration (K) 151 D
Variation in Actual Temp reading at sample points 005 E
Combined u/c of Temp (K) Combined u/c (K)
SQRT ((D/N3%) + (EN3)?) 0.87
Expanded Uncertainty of Temp Measurements (K) 1.74
Measured Average Velocity (m/s) at Stack Conds 2.77
Maximum Average Velocity (m/s) at Stack Conds 2.80
Standard Uncertainty Velocity at Stack Conditions (%) 1.04
Expanded Uncertainty Velocity (at Stack Conditions) 2.09 (%)
Measurement Uncertainty Calculations - Flowrate at Stack Conditions
Contribution From Standard u/c (m?)
Area (m2) 0.00002
Measured Average Flowrate (m®/s) at Stack Conds 0.00
Maximum Average Flowrate (m®/s) at Stack Conds 0.00
Standard Uncertainty Flowrate (m®/s) at Stack Conditions (%) 2.05
Expanded Uncertainty Flowrate (m®/s) at Stack Conditions 4.11 (%)
Measurement Uncertainty Calculations - Flowrate at STP & Wet Gas
Contribution From Standard u/c (%)
Temperature Calibration (K) 0.5
Barometer Calibration 0.5
Measured Average Flowrate (m®/s) at STP Wet 0.00
Maximum Average Flowrate (m%/s) at STP Wet 0.00
Standard Uncertainty Flowrate (m®/s) at STP Wet 2.52
Expanded Uncertainty Flowrate (m®/s) at STP Wet 5.03 (%)
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Environmental Compliance Limited

DEScycle at Leicester University Installation Name

Permit No aes Visit Details
Variation No H Survey Dates
Report Ref : P6125 : Root1 Report Issue Date

Flowrate Uncertainty — Reaction Phase 3

Stack Reference

: Reaction Vessel

: Investigative Emissions - July 2025
:1st July 2025

: 20th August 2025

Reaction Vessel

Measurement Uncertainty Calculations - Velocity at Stack Conditions

Contribution From

Standard u/c (Pa)

Pitot Calibration Uncertainty Contribution 0.03 A
Manometer Calibration Uncertainty Contribution 0.026833333 B
Variation in Actual Pitot reading at sample points 025 C
Combined u/c (Pa) = Combined u/c (Pa)
SQRT (AN3)+ (B/N3)* + (CIN3)?) 0.15
Expanded Uncertainty of Flow Measurements Pa 0.29
Standard u/c (K)
Temperature Calibration (K) 151 D
Variation in Actual Temp reading at sample points 015 E
Combined u/c of Temp (K) Combined u/c (K)
SQRT ((D/N3%) + (EN3)?) 0.88
Expanded Uncertainty of Temp Measurements (K) 1.76
Measured Average Velocity (m/s) at Stack Conds 3.02
Maximum Average Velocity (m/s) at Stack Conds 3.11
Standard Uncertainty Velocity at Stack Conditions (%) 2.98
Expanded Uncertainty Velocity (at Stack Conditions) 5.96 (%)
Measurement Uncertainty Calculations - Flowrate at Stack Conditions
Contribution From Standard u/c (m?)
Area (m2) 0.00002
Measured Average Flowrate (m®/s) at Stack Conds 0.00
Maximum Average Flowrate (m®/s) at Stack Conds 0.00
Standard Uncertainty Flowrate (m®/s) at Stack Conditions (%) 4.01
Expanded Uncertainty Flowrate (m®/s) at Stack Conditions 8.02 (%)
Measurement Uncertainty Calculations - Flowrate at STP & Wet Gas
Contribution From Standard u/c (%)
Temperature Calibration (K) 0.5
Barometer Calibration 0.5
Measured Average Flowrate (m®/s) at STP Wet 0.00
Maximum Average Flowrate (m%/s) at STP Wet 0.00
Standard Uncertainty Flowrate (m®/s) at STP Wet 4.48
Expanded Uncertainty Flowrate (m®/s) at STP Wet 8.96 (%)
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DEScycle at Leicester University
Permit No
Variation No
Report Ref

: P6125

Environmental Compliance Limited

Installation Name
Visit Details
Survey Dates

: Root Report Issue Date

Aldehydes Uncertainty — Reaction Phase 1 — Test 1

Site: Descycle Ltd, Leicester University
Location: Materials Laboratory , Stack ID:Reaction Vessel

Standard Uncertainty @ 95%
Sampled Volume V, 000453 m° uv, oooor m
Meter Correction Factor or milcount Yd 0994
Meter Temperature To 29867 k uT, 15k
Barometric Pressure Py 100600 mBar 100 mBar
Oxygen content Oy 2090 %Vol U0, 125 %vol
Moisture HO 000 %vol uH,0 96oVol
Tu
Determinand Recovered Standard Uncertainty
Formaldenyde 040 g w010 g
Butyraldenyde 020 g w010 g
|Acetaldenyde 020 g UM 00600 g
Propionaldehyde 020 g w010 g
Benzaldehyde 020 g w010 g
Valeraldehyde 020 w010 g
Hexanal 020 g uM 010 g
Heptanal 010 g UM 00500 g

Note: In the following calculations, the sensitivity coefficient (C) is estimated usingg, = =
'

For each factor, uncertainty is then caloulatedQ;

of

x
where C is the sensitivity coefficient, u is the standard

uncertainty and i is the index identifvina the contributing factor €.a. i=uV... uT.. etc.

Where results are required at wet conditions, the following correction factor is used to convert the data from the dry

gas meter:

100

f, ==
s = 1100~ H,0) o0

Uncertainty n correction factor 1o STP due to measured barometric pressure uncertainty component|
(upb), measured temperature of dry gas uncertainty component (uT,,) & measured moisture (uH,0)

213 _p
x = 091
T, 1013
Maximum  Minimum
up,
uTpy 091 0.90
uH,0

f, |l (R/1013) (T,/273.15) Lmu/(moszo) B

Sensitivity ufstp
0000471 000471
0.00304 0.00456
0.00574

uncertainty component (uvm)

Uncertainty in volume @ STP due to volume correction factor uncertainty component (uVstd) & volume|

Vaid =Vimeasurea * fs = 0.00409
Maximum  Minimum
m* m
Effect of uf, 000411 0.00406
Effect of uV,, 000419 0.00399

C (W)
= 00000840
Vo

Standard
sensitvy AN
m
0.00450 0.0000258
090 0000102

Uncertainty of correction factor to ref

ditions (excluding oxygen
in final measurement @ reference conditions due to uncertainty component arrising from leak and/or
loss (assumed 2% max) in the sample system (uL)

& Uncertainty.

Conex—2- Tubes  Condensate
e 500 o o
B mgiNm®  mgiNm?
Formaldehyde 0.00113
Butyraldehyde 0000565
|Acetaldehyde 0.000565
Propionaldehyde 0000565
Benzaldehyde 0.000565
|Valeraldehyde 0.000565
Hexanal 0.000565
Heptanal 0.000282
Cone - Meeasas
Vo foxfy,

Uncertainty in final measurement @ Reference Conditions due to UMgscoversa

Charcoal Tube Results

Maximum  Minimum Standard
Uncertainty
N L Sensitivity N
mg/Nm’ mg/Nm’ Nm
Formaldehyde 0.12 0.0734 244.65 0.0245
Butyraldehyde 0.0734 0.0245 244.65 0.0245
|Acetaldehyde 0.0636 0.0343 244.65 0.0147
Propionaldehyde 0.0734 0.0245 244.65 0.0245
Benzaldehyde 0.0734 0.0245 244.65 0.0245
|Valeraldehyde 0.0734 0.0245 244.65 0.0245
Hexanal 0.0734 0.0245 24465 0.0245
Heptanal 00367 ooz 20465 00122
Condensate Results
Maximum Minimum Standard
Uncertainty
., ., Senstivity
mg/Nm’ mg/Nm’ mgl!
Formaldehyde
Butyraldehyde
|Acetaldehyde
Propionaldehyde
Benzaldehyde
Hexanal
Heptanal
Uncertainty in final measurement @ Reference Conditions due to uVsro
Charcoal Tube Results
Standard
Maximum  Minimum
Uncertainty
N . Sensitivity
mg/Nm’ mg/Nm’ mg/Nm’
Formaldenyde 0.10 0.0057 2395 0.00225
Butyraldehyde 0.0501 0.0478 11.98 0.00113
00501 0.0478 1198 000113
Propionaldehyde 0.0501 0.0478 11.98 0.00113
Benzaldehyde 0.0501 0.0478 1198 0.00113
|Valeraldehyde 0.0501 0.0478 11.98 0.00113
Hexanal 0.0501 0.0478 11.98 0.00113
Heptanal 0.0250 0.0239 5.99 0.000563
Combined Uncertainty (excluding Oxygen contribution)
Uompined =\ D Up )7 +(u )7 + vy,
Charcoal Tubes Combined  Expanded  Measured  Percent of
Uncertainty Uncertainty Concentration ~Measured
Determinand " )
mg/Nm mg/Nm' mg/Nm®__Concentration|
Formaldehyde 0.0246 0.0492 0.0979 50.26
Butyraldehyde 0.0245 0.0490 0.0489 100.13
|Acetaldehyde 0.0147 0.0295 0.0489 60.22
Propionaldehyde 00245 0,049 0.0489 100.13
Benzaldehyde 0.0245 0.04%0 0.0489 100.13
|Valeraldehyde 0.0245 0.0490 0.0489 10013
Hexanal 0.0245 0.04%0 0.0489 100.13
eptanal 00122 ___o02ss 0.0245 10013
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Environmental Compliance Limited

DEScycle at Leicester University Installation Name : Reaction Vessel

Permit No Visit Details : Investigative Emissions - July 2025
Variation No : Survey Dates :1st July 2025

Report Ref : P6125 : Root Report Issue Date : 20th August 2025

Aldehydes Uncertainty — Reaction Phase 1 — Test 2

Site: Descycle Ltd, Leicester University
Location: Materials Laboratory , Stack ID:Reaction Vessel

Standard Uncertainty @ 95%
Sampled Volume V, 000452 m uV, oooor m
Meter Correction Factor or mifcount Yd o099
Meter Temperature T, 2093 K uT, 15k
Baromeiric Pressure Py 100600 mBar 100 mBar
Oxygen content O, 2090 %ol W0, 125 %vol
Moisture H0 000 %vol uH,0 96vol
Tubes
Determinand Recovered Standard Uncertainty
Mass
Formaldehyde CETa— W™ 010
Butyraidehyde 020 g W 010 g
IAcetaldenyde 010 g UM 0050 g
Propionaldehyde 020wy W™ 010 ug
Benzaldehyde 020 g W™ 010 g
Valeraidehyde 020 g W™ 010 g
Hexanal 020 4y W™ 010 ug
Heptanal 020 g W 010 g
aof

Note: In the following calculations, the sensitivity coefficient (C) is estimated usings, = 2=
&

For each factor, uncertainty is then calculatedQy,  where C is the sensitivity coefficient, u is the standard
uncertainty and i is the index identifvina the contributing factor €.a. i=uV.n. uT.. etc

Where results are required at wet conditions, the following correction factor is used to convert the data from the dry
gas meter.

100

PR
" 100-H,0) o0

Uncertainty in correction factor to STP due to measured barometric pressure uncertainty component]

(upb), measured of dry gas uncertainty component (uT.,) & measured moisture (uH,0)
@, L om
T, 1013
Maximum  Minimum  Sensitivity ufstp
up, 0.48 047 0000471 000471
Ty 0.91 090 0.00303 0.00454

B ( P, ’+ uT, ’+ uH,0 ;o
(R /2013 ) "([T,/27315)) " 100/100-H,0) 000570

Uncertainty in volume @ STP due to volume correction factor uncertainty component (uVstd) & volume]
uncertainty component (uVm)

Vg =Vimeasurea < fs 0.00407
Standard
Maximum  Minimum Uncertainty
N " Sensitivity ;
m m m
Effect of uf, 000410 0.00404 000449 00000256
Effect of uVy, 000417 0.00397 090 0000102
Woa 0.0000934
V.

Uncertainty of correction factor to reference conditions (excluding oxygen contribution) & Uncertainty
in final measurement @ reference conditions due to uncertainty component arrising from leak and/or
loss (assumed 2% max) in the sample system (uL)

Conex—2- Tubes  Condensate
uL= 100 uL uL
mg/Nm* mg/Nm®*
Formaldehyde 000113
Butyraldehyde 0.000567
|Acetaldehyde 0.000284
Propionaldehyde 0.000567
0.000567
Valeraldehyde 0.000567
Hexanal 0.000567
Heptanal 0.000567

M
Cone - Mo
OO tx g,

Uncertainty in final measurement @ Reference Conditions due t0 UMasceueres
Charcoal Tube Results

Maximum  Minimum Standard
Uncertainty
N . Sensitvity "
mgiNm® mg/Nm mg/Nm
Formaldehyde 012 00737 2573 00246
Butyraidehyde 00737 o026 2573 00216
IAcetaldenyde 0039 ooz 2573 00123
Propionaldehyde 00737 o002 2573 00246
Benzaldehyde 0077 o026 2573 00216
Valeraidehyde 007 ooz 2573 00246
Hexanal 0077 oo 2573 00246
Heptanal 00737 ooz 2573 00246
Condensate Results
Maximum  Minimum tandar
Uncertainty
| | Sensiivity "
mgiNm® mg/Nm mgiNm
Formaldehyde
Butyradehyde
IAcetaldenyde
Propionaldehyde
Benzaldehyde
Valeraldehyde
jexanal
Heptanal
Uncertainty in final measurement @ Reference Conditions due to uVsro
Charcoal Tube Results
Maximum  Minimum Standard
Uncertainty
| . Sensitivity ;)
mgiNm® mg/Nm giNm
Formaldehyde 010 0.0961 2017 000226
Butyraidehyde 0053 00480 1208 000113
IAcetaldehyde 002 0020 604 0.000564
Propionaldehyde 00503 00480 1208 000113
Benzaldehyde 0053 00480 1208 000113
Valeraldehyde 0053 00480 12.08 000113
Hexanal 00503 00480 1208 000113
Heptanal 0053 oo 1208 000113
Combined Uncertainty (excluding Oxygen contribution)
Ueomnes = 4| 2 W )7 17 + WV,
Charcoal Tubes Combined _Expanded _ Measured _ Percent of
Uncertainty Uncertainty Conceniration  Measured
Determinand
mg/Nm®___ma/Nm mg/Nm
Formaldehyde 00247 00494 00983 50.26
Butyraidehyde 0026 00402 00491 10013
IAcetaldenyde 00123 ooz 00246 10013
Propionaldehyde 00246 o042 00491 10013
Benzaldehyde 006 oo0u2 00491 10013
Valeraldehyde 00206 00402 00491 10013
Hexanal [ T 00491 10013
Heptanal 00216 oo 0.0491 10013
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Environmental Compliance Limited

DEScycle at Leicester University

Permit No s
Variation No
Report Ref : P6125

: Root

Installation Name
Visit Details
Survey Dates
Report Issue Date

Aldehydes Uncertainty — Reaction Phase 2 — Test 1

site: Descycle Lid, Leicester University
Location: Materials Laboratory , Stack ID:Reaction Vessel

Standard Uncertainty @ 95%

sampled Volume Vi 0009 m uwv, oor m
Meter Correction Factor o milcount Yd 0994 .

Meter Temperature T 30000 k ut, 15k
Barometric Pressure P, 100600 mBar 100 mBar
Oxygen content Opm 2090 %Vol U0y, 125 %Vol
Moisture HO 000  %vol UH,0 %Vol

Tubes
Recovered
Determinand ot Standard Uncertainty

Formaldehyde. 030 g UM 00750 g
Butyraldehyde 020 g uM 010 g
|Acetaldenyde 280 wg uM o 014 g
Propionaldehyde 020 g uM 010 g
Benzaldehyde 020 g uM 010 g
Valeraldehyde. 020 g uM 010 g
Hexanal 020 g uM 010 g
Heptanal 020 ug UM 010 g

Note: In the following calculations, the sensitivity coefficient (C) s estimated usingg,

For each factor, uncertainty is then calculatedQ,
uncertainty and i is the index identifvina the contributin factor e.a. i=UV. UT.. efc.

o

where C is the sensitivity coefficient, u is the standard

Where results are required at wet conditions, the following correction factor is used to convert the data from the dry

gas meter

100

[
™ 7 (100~ H,0)

= 100

Uncertainty n correction factor o STP due to measured barometric pressure uncertainty component
(upb), measured temperature of dry gas uncertainty component (uT.,) & measured moisture (uH;O)

TN VT PN V(T Y -
®R/013) ) "\, /27318)) "(100/@00-H,0)) ~ 0%

090
Maximum  Minimum  Sensitivity ufstp

up, 048 047 0.000470 0.00470

uT, 091 090 0.00301 000452

uncertainty component (uVm)

Uncertainty in volume @ STP due (o volume correction factor uncertainty component (uvstd) & volume]

Vs = Vinsasurea = fs = 000403
Standard
. " ;
Maximur Mmm;u Sensitivity Uncer \gamly
m m
et ofuf, oo ooows  oooonzss
Efectof v, oo o oo
Wy
W 00000024
V.,

Uncertainty of correction factor 1o

(excluding oxygen

loss (assumed 2% max) in the sample system (uL)

in final measurement @ reference conditions due to uncertainty component arrising from leak and/or
L)

& Uncertainty

Conex—2- Tubes  Condensate
w00 oL i
3 mg/Nm®  mg/Nm®

Formadehyde 0000859
Butyraldehyde 0000573
Incetaldenydie 080
Propionaidenyde 0000573
Benzaldenyde 0000573
Valeradenyde 0000573

Hexanal 0000573

reptana 0000573

o= ok o,

Uncertainty in final @ Reference Conditions due o UMpcouerea

Charcoal Tube Results

Maximum  Minimum Standard
Uncertainty
5 L sensitivity 2
mgiNm® mg/Nm mgiNm
Formaldenyde 00930 00558 247.93 00186
Butyradenyde 0.0744 0.0248 247.93 00248
|Acetaldehyde 073 0.66 247.93 0.0347
Propionaldehyde 0.0744 00248 247.93 00248
Benzaldehyde 0.0744 00248 247.93 00248
Valeraldenyde 0.0744 00248 247.93 00248
Hexanal 0.0744 00248 247.93 0.0248
Heptanal 0.0744 00248 247.93 00248
Condensate Results
Maximum  Minimum e
5 L sensitvity "N
mg/Nm®  mg/Nm ma/Nm
Formaldenyde
Butyraldenyde
|Acetaldehyde
Propionaldehyde
Benzaldehyde
Valeraldenyde
Hexanal
Heptanal
Uncertainty in final @ Reference Conditions due to uVsrp
Charcoal Tube Results
Maximum  Minimum Standard
Uncertainty
N . Sensitivity
mgiNm®  mg/Nm mg/Nm
Formaldehyde 0.0761 00727 18.45 000170
Butyraldenyde 0.0507 0.0485 2 0.00114
|Acetaldehyde 071 068 172.20 155
Propionaldehyde 0.0507 0.0485 1230 000114
Benzaldehyde 0.0507 00485 1230 000114
Valeraldenyde 0.0507 0.0485 1230 000114
Hexanal 0.0507 0.0485 1230 000114
Heptanal 00507 00485 1230 000114
Combined Uncertainty (excluding Oxygen contribution)
Uomoins = 3 (U )7+ )7 + UV,
Charcoal Tubes: Combined Expanded _ Measured _Percent of
Uncertainty Uncertainty Concentration  Measured
Determinand ) )
mg/Nm®___mg/Nm mg/Nm
Formaldehyde 00187 0.0374 0.0744 50.26
Butyradenyde 0.0248 0.0497 0,046 10013
|Acetaldehyde 00390 00780 069 1124
Propionaldehyde 0.0248 0.0497 00496 10013
00248 0.0497 00496 10013
Valeraldenyde 0.0248 0.0497 00496 10013
Hexanal 0.0248 0.0497 00496 10013
Heptanal 00248 00497 00496 10013
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DEScycle at Leicester University
Permit No
Variation No
Report Ref

: P6125

Aldehydes Uncertainty - R

Site: Descycle Ltd, Leicester University
Location: Materials Laboratory , Stack ID:Reaction Vessel

Environmental Compliance Limited

Installation Name
Visit Details
Survey Dates

: Root Report Issue Date

eaction Phase 2 — Test 2

Standard Uncertainty @ 95%

Sampled Volume V, 000450 M uV, oooo1 m
Meter Correction Factor or milcount Yd 099
Meter Temperature T, 0200 k uT, 15k
Barometric Pressure P, 100600 mBar 100 mBar
Oxygen content O,n 2080  %Vol W0, 125 %Vol
Moisture HO 000 %vol uH,0 s6vol
Tubes
Determinand RE““a"SES'Ed Standard Uncertainty
Formaldehyde 030 1g WM 00750 rg
Butyraldehyde 020 4g W 010 g
|Acetaldehyde 070 g w0l g
Propionaldeyde 020 g W 010 g
Benzaldehyde 020 g W 010 g
Valeraldehyde 020 g W 010 g
Hexanal 020 g W 010 g
Heptanal 020 g WM 010 g

Note: In the following calculations, the sensitivity coefficient (C) is estimated usingg, =

For each factor, uncertainty is then calculatedCi;
uncertainty and i s the index identifvina the contributina factor .a. i=uV...

af

where C s the sensitivity coefficient, u is the standard

uT,, ete

Where results are required at wet conditions, the following correction factor is used to convert the data from the dry

gas meter

100

wmo-to)

Uncertainty In Correction factor [ STP Gue (0 measured baromelric pressure uncertainty component

(upb), measured

of dry gas uncertainty component (uT,,) & measured moisture (uH,0)

=28, p 0.90
T, ‘1013
Maximum  Minimum
up, 0.48 047
uT, 090 089
uHO
w Y (T : uH,0 5
R MR Y UL LT Y QU
(R,/1013)) '\[7,/27315)) " (100/(100-H,0)

Sensitivity ufstp
0.000469 0.00469
000297 0.00446
0.00557

Uncertainty in volume @ STP due to volume correction factor uncertainty component (uvstd) & volume

uncertainty component (uVm)

Vs =Vimeasurea > s = 0.00402
Maximum  Minimum
m* m*
Effect of uf, 000404 0.00399
Effect of uV,, 000412 0.00392

Wy

7
) = 0.0000914

Standard
Sensitvy  UneeTtanty
m
000447 0.0000249
089 0.000100

Uncertainty of correction factor to reference conditions (excluding oxygen contribution) & Uncertainty
in final measurement @ reference conditions due to uncertainty component arrising from leak and/or
oss (assumed 2% max) in the sample system (uL)

Tubes  Condensate
L uL

mg/Nm®  mg/Nm®
Formaldehyde 0000863
Butyraldehyde 0000575
|Acetaldehyde 0.00201
Propionaldehyde 0000575
Benzaldehyde 0000575
|Valeraldehyde 0000575
Hexanal 0000575
Heptanal 0.000575
Cone = Mo
Vo b,

Uncertainty in final measurement @ Reference Conditions due to uMgscoueres

Charcoal Tube Results

Standard
Maximum  Minimum
Uncertainty
, . Sensitivity "
mg/Nm® mg/Nm g/Nm
Formaldehyde 0.0034 0.0560 249.02 0.0187
Butyraldehyde 0.0747 0.0249 249.02 0.0249
|Acetaldenyde 0.20 0.15 249.02 0.0261
Propionaldenyde 0.0747 0.0249 249.02 0.0249
Benzaldehyde 0.0747 0.0249 249.02 0.0249
Valeraldehyde 0.0747 0.0249 249.02 00249
Hexanal 0.0747 0.0249 249.02 00249
Heptanal 0.0747 0.0249 249.02 0.0249
Condensate Resulls
Maximum  Minimum Standard
Uncertainty
, . Sensitivity
mgiNm® mg/Nm mg
Formaldenyde
Butyraldehyde
Acetaldenyde
Propionaldenyde
Benzaldehyde
Valeraldehyde
Hexanal
Heptanal
Uncertainty in final measurement @ Reference Conditions due to uVsro
Charcoal Tube Resulls
Maximum  Minimum Standard
Uncertainty
, . Sensitivity i
mgiNm? mg/Nm mg/Nm
Formaldenyde 0.0764 0.0730 1861 000170
Butyraldehyde 0.0510 0.0487 1241 000113
|Acetaldenyde 018 017 43.43 000397
Propionaldehyde 00510 0.0487 1241 000113
Benzaldenyde 00510 0.0487 1241 000113
Valeraldehyde 0.0510 0.0487 1241 000113
Hexanal 0,010 0.0487 1241 000113
Heptanal 0,010 0.0487 1241 000113
Combined Uncertainty (excluding Oxygen contribution)
Ucompined = 2 (Up )™+ )7 + (uvy,
Charcoal Tubes. Combined  Expanded _ Measured _ Percent of
Uncertainty Uncertainty Concentration  Measured
Determinand
mg/Nm®___ mg/Nm mg/Nm
Formaidenyde 00188 0375 0.0747 50.26
Butyraldehyde 0.0249 0,0499 0498 10013
Acetaldenyde 0.0265 00530 017 30.43
Propionaldehyde 00249 0.0499 00498 10013
Benzaldenyde 00249 00499 00498 10013
Valeraldehyde 0.0249 0.0499 0.04%8 10013
Hexanal 0.0249 0.0499 0.04%8 100.13
Heptanal 0.0249 0.0499 00498 10013
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Environmental Compliance Limited
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Aldehydes Uncertainty — Reaction Phase 3 — Test 1

Site: Descycle Ltd, Leicester University
Location: Materials Laboratory , Stack ID:Reaction Vessel

Standard Uncertainty @ 95%

Sampled Volume V, 000450 m uv, o0ooor m
Meter Correction Factor or milcount Yd 0994
Meter Temperature T 30200 k uT,, 15 &
Barometric Pressure P, 100600 mBar 100 mBar
Oxygen content Opm 2090  %Vol U0, 125 9%Vl
Moisture HO0 000  wvol uH,0 %vol
Tubes
Determinand RE:;”““ Standard Uncertainty
Formaldehyde 060 19 WM 00900 g
Butyraldehyde 020 g w010 g
|Acetaldenyde 430 g w02 g
Propionaldenyde 020 g W 010 g
Benzaldehyde 020 g w010 g
Valeraldehyde 020 g WM 010 g
Hexanal 020 g W 010 g
Heptanal 020 g uM__ 010 g

Note: In the following calculations, the sensitivity coefficient (C) is estimated usings, — 2
"

For each factor, uncertainty is then calculatedQyy ~ where C is the sensitivity coefficient, u is the standard
uncertainty and i s the index identifvina the contributing factor €.. i=uV... uT.. etc.

Where results are required at wet conditions, the following correction factor is used to convert the data from the dry
gas meter

100

fow ===
(100-H,0)

100

Uncertainty in correction factor to STP due to measured barometric pressure uncertainty component
(upb), measured temperature of dry gas uncertainty component (uT.,) & measured moisture (uH0)

P
L= 090
1013
Maximum  Minimum  Sensitivity ufstp
up, 048 047 0.000469 0.00469
uT, 090 089 000207 0.00446

o, | "( AR wHo )
T, (019 |, /273.19) L1001(1007HZO) T oooss?

Uncertainty in volume @ STP due to volume correction factor uncertainty component (uVstd) & volume|
luncertainty component (uVm)

Vs =Vimeasurea < fs = 000402
Standard
Maximum  Minimum Uncertainty
i} " Sensitivity ;
m w
Effect of uf 0.00404 0.00399 0.00447 0.0000249
Effect of uV,, 0.00412 0.00392 0.89 0.000100
g g
w,, uml A 000001
Sl [ Wa )~ 0000014
Voo ) Vs
Uncertainty of correction factor to (excluding oxygen & Uncertainty

in final measurement @ reference conditions due to uncertainty component arrising from leak and/or
loss (assumed 2% max) in the sample system (uL)

Conex—2- Tubes  Condensate
uL L
mg/Nm® mg/Nm*
Formaldehyde 0.00173
Butyraldenyde 0.000575
|Acetaldehyde 00124
Propionaldenyde 0.000575
Benzaldenyde 0000575
Valeraldehyde 0000575
Hexanal 0.00075
Heptanal 0000575

Cone = Masoee
Voxfoxfo,

Uncertainty in final measurement @ Reference Conditions due to uMgucoverea
Charcoal Tube Results

Maximum  Minimum Standard
Uncertainty
) . Sensitivity
mgiNm® mgiNm m
Formaldehyde 017 013 2902 00224
Butyraldehyde o041 00289 2902 00249
|Acetaldehyde 112 102 2902 00535
Propionaldehyde 00747 00289 2902 00249
Benzaldenyde o047 00249 2902 00249
Valeraldehyde 00747 00249 21902 00249
Hexanal 00747 00249 2902 00249
Heptanal o041 oox9 2902 00249
Condensate Results
Maximum  Minimum Standard
Uncertainty
., . Sensitivity 3
mgiNm® mg/m! mgiNm
Formaldehyde
Butyraldehyde
IAcetaldehyde
Propionaldehyde
Benzaldenyde
Valeraidehyde
Hexanal
Heptanal
Uncertainty in final measurement @ Reference Conditions due to uVsro
Charcoal Tube Results
Maximum  Minimum Standard
Uncertainty
) . sensitivity :
mgim® mg/m: mg/Nm
Formaldehyde 015 015 3723 000340
Butyraldehyde 00510 00487 1241 000113
IAcetaldehyde 110 105 266,80 0.0244
Propionaldehyde 00510 00487 1201 000113
Benzaldenyde 00510 00487 1241 000113
Valeraidehyde 00510 00487 1241 000113
Hexanal 00510 00487 1241 000113
eptanal 00510 00487 24 000113

Combined Uncertainty (excluding Oxygen contribution)

Ucombined P REN (T RSN (7

Charcoal Tubes: Combined  Expanded  Measured  Percent of
Uncertainty Uncertainty Concentration  Measure
Determinand
mg/Nm* ¢ mg/Nm® _Concentration|
Formaldehyde 0.0227 0,0455 015
Butyraldenyde 0.0249 0.0499 0.0498 100.13
|Acetaldehyde 0.0601 012 107 11.23
Propionaldenyde 0.0249 0.0499 0.0498 10013
Benzaldehyde 0.0249 0.0499 0.0498 100.13
|Valeraldehyde 0.0249 00499 0.0498 100.13
Hexanal 0.0249 0.0499 0.0498 10013
Heptanal 0.0249 00499 0.0498 10013
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Aldehydes Uncertainty — Reaction Phase 3 — Test 2

Site: Descycle Ltd, Leicester University
Location: Materials Laboratory , Stack ID:Reaction Vessel

Standard Uncertainty @ 95%
sampled Volume Vi 000452 m° uV, oooor m
Meter Correction Factor or milcount Yd  0%u .
Meter Temperature T, 30200 Kk uT, 15k
Barometric Pressure , 100600 mBar 00 mear
Oxygen content O, 2090 %Vol uo,, 125 %vol
Moisture H,0 000  %vol uH,0 9%Vol
Tubes
Determinand Recovered Standard Uncertainty
Mass
Formaldenyde 060 g UM 00800 1g
Butyraldehyde 020 g uM 010 g
|Acetaldenyde 350 g w018 g
Propionaldehyde 020 g uM 010 g
Benzaldenyde 020 g M 010 g
Valeraldehyde 020 g uM 010 g
Hexanal 020 g w010 g
Heptanal 020 g UM 010 g

Note: In the following calculations, the sensitivity coefficient (C) is estimated usingg, = <
ox,

For each factor, uncertainty is then calculatedQ;  where C is the sensitivity coefficient, u is the standard

uncertainty and i is the index identifvina the contributing factor e.d. i=UV. uT. etc.

Where results are required at wet conditions, the following correction factor is used to convert the data from the dry
gas meter:

100

wo-ro M

T =

Uncertainty i correction factor 0 STP due (o measured barometric pressure uncertainty component
(upb), measured temperature of dry gas uncertainty component (T ;) & measured moisture (uH;0)

213 _p
f, =2k = X
T, 1013 0%
Maximum  Minimum  Sensitivity ufstp

ups 0.48 0.47 0.000469 0.00469
uTy, 0.90 0.89 0.00297 0.00446
uH0

uf, w, ) A 5 +[ uH,0 :

f, (P,/101.3) J (T,/273.15)) " (100/(100- H,0) 0.00857

Uncertainty in volume @ STP due to volume correction factor uncertainty component (uvstd) & volume]
uncertainty component (uVm)

Vsta =Vmeasurea * s 0.00403
Standard
Maximum  Minimum Uncertainty
" ! Sensitivity N
m m m
Effect of uf, 000406 0.00401 000449 0.0000250
Effect of uV, 000413 000393 089 0.000101
Wey 00000918
Vv,

s

Uncertainty of correction factor to reference conditions (excluding oxygen contribution) & Uncertainty
in final measurement @ reference conditions due to uncertainty component arrising from leak and/or
loss (assumed 2% max) in the sample system (uL)

Concx 2 Tubes  Condensate
o uL L
mg/Nm® mg/Nm®
Formaldehyde 000172
Butyraldehyde 0.000573
|Acetaldenyde 00100
Propionaldehyde 0.000573
Benzaldenyde 0000573
Valeraldehyde 0.000573
Hexanal 0000573
Heptanal 0000573

M
Cone = —Massous
Vox fx b,

Uncertainty in final measurement @ Reference Conditions due to uMascoverea
Charcoal Tube Results

Maximum  Minimum Standard
Uncertainty
) . Sensitvity "
mgiNm® mgiNim mgiNm
Formaldehyde 017 013 24792 00223
Butyraldehyde 0044 00248 2792 00248
IAcetaldehyde 091 082 24792 00434
Propionaidehyde o044 o028 2792 00248
Benzaldenyde o044 o028 24792 00248
Valeraldehyde o044 o028 2792 00248
Hexanal o074 00248 2792 00248
Heptanal 00744 o028 2792 00248
Gondensate Resulls
Maximum  Minimum tandas
Uncertainty
) . Sensitvity
mgiNm® mginm m
Formaldehyde
Butyraldehyde
IAcetaldehyde
Propionaldehyde
Benzaldenyde
Valeraldehyde
Hexanal
Heptanal
Uncertainty in final measurement @ Reference Conditions due to uVsro
Charcoal Tube Results
Maximum  Minimum Standard
Uncertainty
) . Sensitvity "
mgim® mginm g/
Formaldehyde 5 015 3690 000339
Butyraldehyde 00507 00485 1230 000113
IAcetaldenyde 0.89 085 21524 00198
Propionaidehyde 00507 00485 1220 000113
Benzaldenyde 00507 00485 1230 000113
Valeraldehyde 00507 00485 230 000113
Hexanal 00507 0.0485 1230 000113
Heptanal 00507 oodes 1230 000113
Combined Uncertainty (excluding Oxygen contribution)
Ucompines =3 U WO+ WV
Charcoal Tubes Combined Expanded  Measured Percent of
Uncertainty Uncertainty Concentration  Measured
Determinand " !
mgiNm?___mg/Nmi mg/m
Formaldehyds 00226 0.0453 015 3043
Butyraldehyde 0028 0.04% 00496 10013
IAcetaldehyde 00s87 00074 087 11.23
Propionaldehyde 0028 0.04% 0049 10013
Benzaldenyde 0028 0049 00496 10013
Valeraldehyde 0028 0.04% 0049 10013
Hexanal 0028 0049 00496 10013
Heptanal 00248 0.04% 0.04% 10013
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Total Hydrocarbons Uncertainty — Reaction Phase 1 — Test 1

Site: Descycle Ltd, Leicester University
Location: Materials Laboratory , Stack ID:Reaction Vessel

Standard Uncertainty @ 95%

3

Sampled Volume Vp, 000452 M uVy, 0.0001 m
Meter Correction Factor or ml/count Yd 0.989 B
Meter Temperature Tm 29867 Kk uTy 15 k
Barometric Pressure Pp, 1006.00 mBar 10.0 mBar
Oxygen content Oom 20.90 %Vol uO, 1.25 %Vol
Moisture H,O 0.00 %Vol uH,0O %Vol
Tubes
Determinand Rei/:ged Standard Uncertainty
Total Hydrocarbons 10.00 ug um 5.00 ng
Note: In the following calculations, the sensitivity coefficient (C) is estimated usingg,; = ﬁ
2
For each factor, uncertainty is then calculatedQgy; where C is the sensitivity coefficient, u is the standard

uncertainty and i is the index identifvina the contributina factor e.a. i=uV... uT.. etc.

Where results are required at wet conditions, the following correction factor is used to convert the data from the dry

as meter:

f. *ﬁ’ 1.00
" (100~ H,0) :

Uncertainty in correction factor to STP due to measured barometric pressure uncertainty component

(upb), measured temperature of dry gas uncertainty component (uT,,) & measured moisture (uUH,0

=B, P 091
T, 1013
Maximum Minimum Sensitivity ufstp
upy 0.48 0.47 0.000471 0.00471
uTy, 0.91 0.90 0.00304 0.00456

w, Y ur, Y wHo )
(P, /101.3) (T,,/273.15) 100/(100— H,0) 0.00574

Uncertainty in volume @ STP due to volume correction factor uncertainty component (uVstd) & volume

uncertainty component (uVm)

Vstd =Vmeasured % fs = 0.00406
Standard
Maximum Minimum " Uncertaint
5 5 Sensitivity N Y
m m m
Effect of uf 0.00408 0.00403 0.00447 0.0000256
Effect of uV, 0.00416 0.00396 0.90 0.000101
Wy
Ve 0.0000929
V,

Uncertainty of correction factor to reference conditions (excluding oxygen contribution) & Uncertainty
in final measurement @ reference conditions due to uncertainty component arrising from leak and/or
loss (assumed 2% max) in the sample system (uL)

Conc x 2 Tubes Condensate
uL=— 100 uL uL
3 mg/Nm®  mg/Nm®
Total Hydrocarbons 0.0285

Conc = M Recovered
V% f,x fo
.

Uncertainty in final measurement @ Reference Conditions due to UMgecovered
Charcoal Tube Results

Maximum Minimum Standard
. Uncertainty
5 5 Sensitivity 5
mg/Nm’ mg/Nm mg/Nm'
Total Hydrocarbons 3.70 1.23 246.43 1.23
Condensate Results
Maximum Minimum S(anda.rd
Uncertainty
H 5 Sensitivity 5
mg/Nm mg/Nm mg/Nm
Total Hydrocarbons
Uncertainty in final measurement @ Reference Conditions due to uVsyp
Charcoal Tube Results
Maximum Minimum Standafd
Uncertainty
5 5 Sensitivity 5
mg/Nm’ mg/Nm mg/Nm'
Total Hydrocarbons 2.52 2.41 607.58 0.0564
Combined Uncertainty (excluding Oxygen contribution)
Usomines = /32 ()% )2 + (V)7
Charcoal Tubes: Combined  Expanded Measured Percent of

Uncertainty Uncertainty Concentration Measured

mg/Nm® mg/Nm* mg/Nm*> __ Concentration;
Total Hydrocarbons 123 2.47 2.46 100.13

Determinand
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Total Hydrocarbons Uncertainty — Reaction Phase 1 — Test 2

Site: Descycle Ltd, Leicester University
Location: Materials Laboratory , Stack ID:Reaction Vessel

Standard Uncertainty @ 95%
Sampled Volume V,, 000452 m* uv, 00001 m*
Meter Correction Factor or ml/count Yd 0.989 B
Meter Temperature Tm 29933 Kk uTy, 15 k
Barometric Pressure P, 1006.00 mBar 10.0 mBar
Oxygen content Oom 20.90 %Vol uo, 1.25 %Vol
Moisture H,0 000  %Vol uH,0 %Vol
Tubes
Determinand Recovered Standard Uncertainty
Mass
Total Hydrocarbons 10.00 ng uM 5.00 ug
Note: In the following calculations, the sensitivity coefficient (C) is estimated usin@‘ - of
2
For each factor, uncertainty is then calculatedCgy; where C is the sensitivity coefficient, u is the standard

uncertainty and i is the index identifvina the contributina factor e.a. i=uV... uT.. etc.

Where results are required at wet conditions, the following correction factor is used to convert the data from the dry

as meter:

100

f -
S* (100~ H,0)

= 1.00

Uncertainty in correction factor to STP due to measured barometric pressure uncertainty component

(upb), measured temperature of dry gas uncertainty (uT,,) & measured moisture (UH,0)
.= @x L__ 0.91
T, 1013
Maximum Minimum Sensitivity ufstp
up, 0.48 0.47 0.000471 0.00471
uT, 0.91 0.90 0.00303 0.00454
uH,0
uf, _ w, ) o, : . uH,0 o 200870
f, (P,/101.3) (T,/273.15) 100/(100 - H,0) :

Uncertainty in volume @ STP due to volume correction factor uncertainty component (uVstd) & volume
uncertaint» (uVm)

Vstd =Vmeasured % fs = 0.00405
Standard
Maximum Minimum . Uncertainty
e e Sensitivity e
Effect of uf 0.00407 0.00402 0.00447 0.0000255
Effect of uv, 0.00415 0.00395 0.90 0.000101
Wy
- 0.0000925
V,

Uncertainty of correction factor to reference conditions (excluding oxygen contribution) & Uncertainty
in final measurement @ reference conditions due to uncertainty component arrising from leak and/or

loss 2% max) in the sample system (uL)
2
concx— Tubes Condensate
L= 100 uL uL
V3 mg/Nm® mg/Nm®
Total Hydrocarbons 0.0285
cone = Masosss
Vi x fox fo,

Uncertainty in final measurement @ Reference Conditions due to UMgecovered

Charcoal Tube Results

. .. Standard
Maximum Minimum .
N Uncertainty
5 o Sensitivity N
mg/Nm mg/Nm mg/Nm’

Total Hydrocarbons 3.70 123 246.98 123

Condensate Results

Maximum Minimum Standard
Uncertainty
5 5 Sensitivity N
mg/Nm mg/Nm mg/Nm’
Total Hydrocarbons
Uncertainty in final measurement @ Reference Conditions due to uVsrp
Charcoal Tube Results
Maximum ~ Minimum Standard
Uncertainty
5 5 Sensitivity N
mg/Nm mg/Nm mg/Nm’
Total Hydrocarbons 2.53 241 610.29 0.0564
Combined Uncertainty (excluding Oxygen contribution)
2 2 2
Unombines = 3|3 W )2 +U7 + WV
Charcoal Tubes: Combined Expanded Measured Percent of
. Uncertainty Uncertainty Concentration — Measured
Determinand 3 3 N :
mg/Nm mg/Nm mg/Nm’ Concentration
Total Hydrocarbons 124 2.47 2.47 100.13
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Total Hydrocarbons Uncertainty — Reaction Phase 2 — Test 1

Site: Descycle Ltd, Leicester University
Location: Materials Laboratory , Stack ID:Reaction Vessel

Standard Uncertainty @ 95%
Sampled Volume V,, 000449 m uv, o001 m
Meter Correction Factor or ml/count Yd 0.989
Meter Temperature Tm 300.00 k uT, 15 k
Barometric Pressure P, 1006.00 mBar 10.0 mBar
Oxygen content Oom 20.90 %Vol u0, 1.25 %\Vol
Moisture H,O 0.00 %Vol uH,0 %\Vol
Tubes
Determinand Recovered Standard Uncertainty
Mass
Total Hydrocarbons 10.00 ug um 5.00 ng
Note: In the following calculations, the sensitivity coefficient (C) is estimated using;' = i
29
For each factor, uncertainty is then calculatedCgy; where C is the sensitivity coefficient, u is the standard

uncertainty and i is the index identifvina the contributina factor e.a. i=uV.. uT.. etc.

Where results are required at wet conditions, the following correction factor is used to convert the data from the dry

gas meter:

100

flg=—— -
et = 00— H,0) 1.00

Uncertainty in correction factor to STP due to measured barometric pressure uncertainty component

(upb), measured temperature of dry gas uncertainty component (uT,,) & measured moisture (uH,0)

=28, _ 0.90
T, 1013
Maximum Minimum Sensitivity ufstp
up, 0.48 0.47 0.000470 0.00470
uTy, 0.91 0.90 0.00301 0.00452
uH,0
uk, : . uT,, : . uH,0 :
= = 0.00567
f, (P,/101.3) (T,,/273.15) 100/(100- H,0)

Uncertainty in volume @ STP due to volume correction factor uncertainty component (uVstd) & volume

uncertainty component (uVm

Vsta =Vimeasurea % fs = 000401
Standard
Maximum Minimum - Uncertainty
5 3 Sensitivity 5
m m m
Effect of uf 0.00404 0.00399 0.00444 0.0000252
Effect of uVy, 0.00411 0.00391 0.89 0.000100
uVy
= 0.0000914
V,

Uncertainty of correction factor to reference conditions (excluding oxygen contribution) & Uncertainty
in final measurement @ reference conditions due to uncertainty component arrising from leak and/or
loss (assumed 2% max) in the sample system (uL)

Conc x 2 Tubes Condensate
uL=— 100 uL uL
V3 mg/Nm® mg/Nm®
Total Hydrocarbons 0.0288
conc = M gecoverea
Vi x fox £,

Uncertainty in final measurement @ Reference Conditions due t0 UMgecovered
Charcoal Tube Results

. " Standard
Maximum Minimum
. Uncertainty
5 5 Sensitivity 5
mg/Nm mg/Nm’ mg/Nm
Total Hydrocarbons 3.74 1.25 249.18 1.25
Condensate Results
Maximum Minimum Standard
. Uncertainty
5 5 Sensitivity 5
mg/Nm mg/Nm' mg/Nm
Total Hydrocarbons
Uncertainty in final measurement @ Reference Conditions due to uVsrp
Charcoal Tube Results
Maximum Minimum Standard
Uncertainty
5 5 Sensitivity 5
mg/Nm mg/Nm’ mg/Nm
Total Hydrocarbons 2.55 2.44 621.23 0.0568
Combined Uncertainty (excluding Oxygen contribution)
2 2 2
Uggmines = |3 (W % U7 + (WUVg)
Charcoal Tubes: Combined Expanded Measured Percent of
" Uncertainty Uncertainty Concentration Measured
Determinand N 5 N
mg/Nm mg/Nm mg/Nm Concentration
Total Hydrocarbons 125 2.50 2.49 100.13
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Total Hydrocarbons Uncertainty — Reaction Phase 2 — Test 2

Site: Descycle Ltd, Leicester University
Location: Materials Laboratory , Stack ID:Reaction Vessel

Standard Uncertainty @ 95%

Sampled Volume V,, 000450 m uVv, 00001 m
Meter Correction Factor or ml/count Yd 0.989
Meter Temperature Tm 30200 Kk uTy, 15 k
Barometric Pressure P, 1006.00 mBar 10.0 mBar
Oxygen content Oom 2090  %Vol uo, 125 %Vol
Moisture H,0 0.00 %Vol uH,0 %Vol
Tubes
Determinand Recovered Standard Uncertainty
Mass
Total Hydrocarbons 10.00 ug um 5.00 ng
Note: In the following calculations, the sensitivity coefficient (C) is estimated usingg, = of
X,

For each factor, uncertainty is then calculatedQgy;
uncertainty and i is the index identifvina the contributina factor e.a. i=uV... uT. etc.

i
where C is the sensitivity coefficient, u is the standard

Where results are required at wet conditions, the following correction factor is used to convert the data from the dry

as meter:

100

flg ==
et = 400- 1,0) 1.00

Uncertainty in correction factor to STP due to measured barometric pressure uncertainty component

(upb), ured temperature of dry gas uncertainty (uT,,) & measured moisture (uH,0)
£ =28, P 0.90
T, 1013
Maximum Minimum Sensitivity ufstp
upy, 0.48 0.47 0.000469 0.00469
uTy, 0.90 0.89 0.00297 0.00446
uH,0
uk, : . uT, . uH,0 : _
(R,/1013)) " \(T,/27315)) " |100/@00— H,0) 000557

Uncertainty in volume @ STP due to volume correction factor uncertainty component (uVstd) & volume)
uncertainty component (uVm)

Vsta = Vimeasurea < fs = 0.00400
Standard
Maximum Minimum ) Uncertainty
m m® Sensitivity e

Effect of uf 0.00402 0.00397 0.00445 0.0000248
Effect of uv, 0.00410 0.00390 0.89 0.0000999

W

v 0.0000904

V,

Uncertainty of correction factor to reference conditions (excluding oxygen contribution) & Uncertainty
in final measurement @ reference conditions due to uncertainty component arrising from leak and/or
loss (assumed 2% max) in the sample system (uL)

Concx 2 Tubes Condensate
uL=— 100 uL uL
V3 mg/Nm? mg/Nm?
Total Hydrocarbons 0.0289
cone = Mo
Vi x fox fo,

Uncertainty in final measurement @ Reference Conditions due to UMgecovered

Charcoal Tube Results

. . Standard
Maximum Minimum
- Uncertainty
5 5 Sensitivity 5
mg/Nm mg/Nm mg/Nm
Total Hydrocarbons 3.75 125 250.28 1.25
Condensate Results
Maximum Minimum Standard
. Uncertainty
5 5 Sensitivity 5
mg/Nm mg/Nm mg/Nm
Total Hydrocarbons
Uncertainty in final measurement @ Reference Conditions due to uVsrp
Charcoal Tube Results
Maximum Minimum Standard
L Uncertainty
5 5 Sensitivity 5
mg/Nm mg/Nm mg/Nm
Total Hydrocarbons 2.56 2.45 626.74 0.0567
Combined Uncertainty (excluding Oxygen contribution)
2 2 2
Uggmnes = 3 Waa )2+ )7 + Wy,
Charcoal Tubes: Combined Expanded Measured Percent of
. Uncertainty Uncertainty Concentration Measured
Determinand :
mg/Nm® mg/Nm® mg/Nm® __ Concentration
Total Hydrocarbons 125 2.51 2.50 100.13
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Total Hydrocarbons Uncertainty — Reaction Phase 3 — Test 1

Site: Descycle Ltd, Leicester University
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Standard Uncertainty @ 95%

sampled Volume V, 000450 m’ uV, 00001 m*
Meter Correction Factor or ml/count Yd 0.989
Meter Temperature T, 30200 k uT,, 15 k
Barometric Pressure P, 1006.00 mBar 10.0 mBar
Oxygen content Oum 20.90 %Vol uO, 1.25 %Vol
Moisture H,0 0.00 %Vol uH,0 % Vol
Tubes
Determinand Recovered Standard Uncertainty
Mass
Total Hydrocarbons 56.00 ng um 2.80 ng
Note: In the following calculations, the sensitivity coefficient (C) is estimated using,; = of
For each factor, uncertainty is then calculatedCyy; where C is the sensitivity coefficient, u is the standard

uncertaintv and i is the index identifvina the contributina factor e.a. i=uV... uT.. etc.

Where results are required at wet conditions, the following correction factor is used to convert the data from the dry

as meter:

100

f =
" (100~ H,0)

= 1.00

Uncertainty in correction factor to STP due to measured barometric pressure uncertainty component
upb), measured temperature of dry gas uncertainty component (uT,) & measured moisture (uH,0)

27
28, L 0.90
T, 1013
Maximum Minimum Sensitivity ufstp
upy, 0.48 0.47 0.000469 0.00469
uTy, 0.90 0.89 0.00297 0.00446

uH,0

u, wp, Y o UTw ’ . uH,0 :
f, (P,/101.3) (T, /273.15) 100/(100- H,0) 0.00557

Uncertainty in volume @ STP due to volume correction factor uncertainty component (uVstd) & volume
uncertainty (uvm)

Vstd =Vmeasured % fs = 0.00400
Standard
Maximum Minimum Uncertainty
e e Sensitivity e
Effect of uf 0.00402 0.00397 0.00445 0.0000248
Effect of uvy, 0.00410 0.00390 0.89 0.0000999

Wy _
V,

CANIA
fs Vm = 0.0000904

st

Uncertainty of correction factor to reference conditions (excluding oxygen contribution) & Uncertainty
in final measurement @ reference conditions due to uncertainty component arrising from leak and/or

loss 2% max) in the sample system (uL)
2
Concx— Tubes Condensate
L= 100 uL uL
V3 mg/Nm® mg/Nm®
Total Hydrocarbons 0.16
conc = M zererea
Vi x fox fo,

Uncertainty in final measurement @ Reference Conditions due t0 UMgecovered

Charcoal Tube Results

Standard
Maximum Minimum
s Uncertainty
N 3 Sensitivity N
mg/Nm’ mg/Nm’ mg/Nm’

Total Hydrocarbons 14.72 13.32 250.28 0.70

Condensate Results

Maximum Minimum Standard
Uncertainty
5 5 Sensitivity 5
mg/Nm' mg/Nm' mg/Nm
Total Hydrocarbons
Uncertainty in final measurement @ Reference Conditions due to uVsrp
Charcoal Tube Results
Maximum Minimum Standard
Uncertainty
5 5 Sensitivity 5
mg/Nm' mg/Nm' mg/Nm
Total Hydrocarbons 14.34 1371 3509.75 0.32
Combined Uncertainty (excluding Oxygen contribution)
2 2 2
Ucombinea = \/z Up)" + U™ +WVgy)
Charcoal Tubes: Combined Expanded Measured Percent of
Uncertainty Uncertainty Concentration Measured
Determinand 3 5 5
mg/Nm’ mg/Nm’ mg/Nm Concentration
Total Hydrocarbons 0.79 157 14.02 11.22
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Total Hydrocarbons Uncertainty — Reaction Phase 3 — Test 2

Site: Descycle Ltd, Leicester University
Location: Materials Laboratory , Stack ID:Reaction Vessel

Standard Uncertainty @ 95%
sampled Volume V, 000452 m uv, o0ooo1 m
Meter Correction Factor or mi/count Yd 0.989
Meter Temperature Th 302.00 k uT, 15 k
Barometric Pressure P, 1006.00 mBar 10.0 mBar
Oxygen content Oom 20.90 %\Vol uO, 1.25 %Vol
Moisture H,O 0.00 %\Vol uH,0 %\Vol
Tubes
Determinand Recovered Standard Uncertainty
Mass
Total Hydrocarbons 32.00 ng um 1.60 ug
Note: In the following calculations, the sensitivity coefficient (C) is estimated usingg; = l
2]
For each factor, uncertainty is then calculatedCay; where C is the sensitivity coefficient, u is the standard

uncertainty and i is the index identifvina the contributina factor e.a. i=uV... uT., etc.

Where results are required at wet conditions, the following correction factor is used to convert the data from the dry

gas meter

100

foo- 0
= = (100~ H,0) 100

Uncertainty in correction factor to STP due to measured barometric pressure uncertainty component

(upb), measured temperature of dry gas uncertainty component (uT,,) & measured moisture (uH,O;

L= 28, P _ 0.90
T, 1013
Maximum Minimum Sensitivity ufstp

upy, 0.48 0.47 0.000469 0.00469
uTy, 0.90 0.89 0.00297 0.00446
uH,0

uf ub, : . uT,, : N uH,0 :

- = = 0.00557

f, (P,/101.3) (T,,/273.15) 100/(100 - H,0)

Uncertainty in volume @ STP due to volume correction factor uncertainty component (uVstd) & volume!
uncertainty component (uVm)

Ved =Vimeasurea < fs = 000401
Standard
Maximum Minimum . Uncertainty
m? m® Sensitivity m®
Effect of uf 0.00404 0.00399 0.00447 0.0000249
Effect of uVp, 0.00411 0.00391 0.89 0.000100
uv,
= 0.0000909

Uncertainty of correction factor to reference conditions (excluding oxygen contribution) & Uncertainty
in final measurement @ reference conditions due to uncertainty component arrising from leak and/or

loss (: 2% max) in the sample system (uL)
2
Concx — Tubes Condensate
uL = 100 uL uL
V3 mg/Nm® mg/Nm®
Total Hydrocarbons 0.0921

cono - Masars
Vi x fox fo,

Uncertainty in final measurement @ Reference Conditions due to UMgecoverea

Charcoal Tube Results

. Standard
Maximum Minimum
L Uncertainty
5 5 Sensitivity N
mg/Nm’ mg/Nm’ mg/Nm’
Total Hydrocarbons 8.37 7.57 249.18 0.40
Condensate Results
Maximum Minimum S(anda.rd
Uncertainty
5 5 Sensitivity N
mg/Nm’ mg/Nm’ mg/Nm’
Total Hydrocarbons
Uncertainty in final measurement @ Reference Conditions due to uVgsrp
Charcoal Tube Results
Maximum Minimum standa.rd
Uncertainty
5 5 Sensitivity N
mg/Nm’ mg/Nm’ mg/Nm’
Total Hydrocarbons 8.16 7.80 1987.86 0.18
Combined Uncertainty (excluding Oxygen contribution)
2 2 2
Ycombined = \/Z WUy)" +U)™ +UVg)
Charcoal Tubes: Combined  Expanded Measured Percent of
. Uncertainty Uncertainty Concentration ~Measured
Determinand 5 5 5
mg/Nm®  mg/Nm’ mg/Nm Concentration
Total Hydrocarbons 0.45 0.89 7.97 11.22
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Speciated VOC Uncertainty — Reaction Phase 1 — Test 1

Site: Descycle Ltd, Leicester University
Location: Materials Laboratory , Stack ID:Reaction Vessel

Standard Uncertainty @ 95%
sampled Volume V, 000452 m uv, 00001 m
Meter Correction Factor or ml/count Yd 0.989 w .
Meter Temperature Tm 29867 Kk uT, 15 k
Barometric Pressure P, 1006.00 mBar 10.0 mBar
Oxygen content Oom 20.90 %Vol uO, 1.25 %Vol
Moisture H,O 0.00 %Vol uH,0O % Vol
Tubes
Recovered
Determinand Standard Uncertainty
Mass
Speciated VOC 5.00 ng uMm 2.50 ug

Note: In the following calculations, the sensitivity coefficient (C) is estimated using;. of

For each factor, uncertainty is then calculatedQhy; where C is the sensitivity coefficient, u is the standard
uncertaintv and i is the index identifvina the contributina factor e.a. i=uV... uT.. etc.

Where results are required at wet conditions, the following correction factor is used to convert the data from the dry
as meter:

100

foo= =
= 00— 1,0) 1.00

Uncertainty in correction factor to STP due to measured barometric pressure uncertainty component

(upb), temperature of dry gas uncertainty component (uT,,) & measured moisture (uH,0)
0.91
Maximum Minimum Sensitivity ufstp
up, 0.48 0.47 0.000471 0.00471
uTy, 0.91 0.90 0.00304 0.00456

uH,0

- w, Y . uT, : . uH,0 2 -
. Wty T\, /27318)) l00mo0-n,0)) © 0%

Uncertainty in volume @ STP due to volume correction factor uncertainty component (uVstd) & volume

f

uncertainty (uvm)
Vstd = Vimeasured < fs = 0.00406
Standard
Maximum Minimum Uncertainty
5 5 Sensitivity 5
m m m
Effect of uf 0.00408 0.00403 0.00447 0.0000256
Effect of uvy, 0.00416 0.00396 0.90 0.000101
Wey
v 0.0000929
V,

Uncertainty of correction factor to reference conditions (excluding oxygen contribution) & Uncertainty
in final measurement @ reference conditions due to uncertainty component arrising from leak and/or
loss (assumed 2% max) in the sample system (uL)

Concx 2 Tubes Condensate
uL = 100 uL uL
V3 mg/Nm?* mg/Nm*
Speciated VOC 0.0142
cone = Mo
Vi x fox fo,
Uncertainty in final measurement @ Reference C due to UMg.,
Charcoal Tube Results
" Standard
Maximum Minimum .
o Uncertainty
5 N Sensitivity N
mg/Nm mg/Nm’ mg/Nm
Speciated VOC 185 0.62 246.43 0.62
Condensate Results
Maximum Minimum Sla"da,rd
Uncertainty
5 5 Sensitivity o
mg/Nm mg/Nm’ mg/Nm
Speciated VOC
Uncertainty in final measurement @ Reference Conditit due to uVerp
Charcoal Tube Results
Maximum Minimum Sla"da,rd
Uncertainty
5 5 Sensitivity 5
mg/Nm mg/Nm’ mg/Nm
Speciated VOC 1.26 1.20 303.79 0.0282
Combined Uncertainty (excluding Oxygen contribution)
2 2 2
Ycombined = \/z Uy)" +U)" +(UVey)
Charcoal Tubes: Combined Expanded Measured Percent of
Uncertainty Uncertainty Concentration Measured
Determinand 5 5 5
mg/Nm' mg/Nm’ mg/Nm Concentration
Speciated VOC 0.62 1.23 123 100.13
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Speciated VOC Uncertainty — Reaction Phase 1 — Test 2

Site: Descycle Ltd, Leicester University
Location: Materials Laboratory , Stack ID:Reaction Vessel

Standard Uncertainty @ 95%
Sampled Volume V, 000452 m° uv, o0ooor m
Meter Correction Factor or ml/count Yd 0.989 o
Meter Temperature Tm 29933 Kk uT, 15 k
Barometric Pressure P, 1006.00 mBar 10.0 mBar
Oxygen content Oom 20.90 %Vol u0o, 1.25 %Vol
Moisture H,0 0.00 %Vol uH,0 %Vol
Tubes
Determinand Recovered Standard Uncertainty
Mass
Speciated VOC 5.00 ng um 2.50 ng
Note: In the following calculations, the sensitivity coefficient (C) is estimated usingg; = %
2
For each factor, uncertainty is then calculatedCaly; where C is the sensitivity c(‘)eificiem, u is the standard

uncertainty and i is the index identifvina the contributina factor e.a. i=uV.. uT. etc.

Where results are required at wet conditions, the following correction factor is used to convert the data from the dry

as meter:

100

foo =
" 7 (100- H,0)

= 1.00

Uncertainty in correction factor to STP due to measured barometric pressure uncertainty component

(upb), measured e of dry gas uncertainty (uT,,) & measured moisture (uH,0)
213 p
Sl e 0.91
T, 1013
Maximum Minimum Sensitivity ufstp
upy 0.48 0.47 0.000471 0.00471
uTy, 0.91 0.90 0.00303 0.00454
uH,0
_ w Y (Y uH,0 Y
(R,/1013)) (1, /27315)) "100/(100-H,0) 0.00570

Uncertainty in volume @ STP due to volume correction factor uncertainty component (uVstd) & volume
uncertainty component (uVm)

Vsta =Vimeasurea * fs = 0.00405
Standard
Maximum Minimum - Uncertainty
5 5 Sensitivity N
m m m
Effect of uf; 0.00407 0.00402 0.00447 0.0000255
Effect of uVy, 0.00415 0.00395 0.90 0.000101
W 0.0000925
v .

Uncertainty of correction factor to reference conditions (excluding oxygen contribution) & Uncertainty
in final measurement @ reference conditions due to uncertainty component arrising from leak and/or

loss. 2% max) in the sample system (uL)
2
Concx—— Tubes Condensate
uL = 100 uL uL
V3 mg/Nm® mg/Nm*
Speciated VOC 0.0143
Conc = M gecovered
Vi x fox fo,

Uncertainty in final measurement @ Reference Conditions due to UMgecovered
Charcoal Tube Results

Maximum Minimum standa_rd
. Uncertainty
5 5 Sensitivity 3
mg/Nm’ mg/Nm mg/Nm’
Speciated VOC 1.85 0.62 246.98 0.62
C Results
Maximum Minimum Standard
- Uncertainty
5 5 Sensitivity N
mg/Nm’ mg/Nm mg/Nm’
Speciated VOC
Uncertainty in final measurement @ Reference Conditions due to uVsrp
Charcoal Tube Results
Maximum  Minimum Standard
. Uncertainty
5 5 Sensitivity 3
mg/Nm’ mg/Nm mg/Nm’
Speciated VOC 1.26 121 305.15 0.0282
Combined Uncertainty (excluding Oxygen contribution)
2 2 2
Uggmines = |3 ()% )2 + WV )
Charcoal Tubes: Combined Expanded Measured Percent of
. Uncertainty Uncertainty Concentration Measured
Determinand 5 N 5
mg/Nm mg/Nm mg/Nm Concentration
Speciated VOC 0.6: 124 1.23 100.13
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Standard Uncertainty @ 95%
sampled Volume V,, 00049 m° uv, 00001 m®
Meter Correction Factor or ml/count Yd 0.989 .
Meter Temperature T, 30000 k uT, 15 k
Barometric Pressure Pp, 1006.00 mBar 10.0 mBar
Oxygen content Oom 20.90 %Vol uO, 125 %Vol
Moisture H,O 0.00 % Vol uH,0 %Vol
Tubes
Determinand Recovered Standard Uncertainty
Mass
Speciated VOC 5.00 Jit] uMm 2.50 i)

Note: In the following calculations, the sensitivity coefficient (C) is estimated usin@‘ = of
29

For each factor, uncertainty is then calculatedChy;
uncertaintv and i is the index identifvina the contributina factor e.a. i=uV... uT.. etc.

Where results are required at wet conditions, the following correction factor is used to convert the data from the dry

gas meter

100

[
= 00— 1,0) 1.00

Uncertainty in correction factor to STP due to measured barometric pressure uncertainty component

(upb), ured temperature of dry gas uncertainty (uT,) & measured moisture (uH,0)
=28, 2 0.90
T, 1013
Maximum Minimum Sensitivity ufstp
upy 0.48 0.47 0.000470 0.00470
uT, 0.91 0.90 0.00301 0.00452
uH,0
uf,

ul, _ w, Y N uT, : . uH,0 z B
., \|L(r/10L3) {./27315)) "|100/@00-H,0)) = 0007

Uncertainty in volume @ STP due to volume correction factor uncertainty component (uVstd) & volume
uncertainty 1t (uVm)

Vota =Vmeasurea * fs = 000401
Standard
Maximum Minimum Uncertainty
5 5 Sensitivity 5
m m m
Effect of uf 0.00404 0.00399 0.00444 0.0000252
Effect of uVy, 0.00411 0.00391 0.89 0.000100

Wy

0.0000914
V.,

std

Uncertainty of correction factor to reference conditions (excluding oxygen contribution) & Uncertainty
in final measurement @ reference conditions due to uncertainty component arrising from leak and/or
loss (assumed 2% max) in the sample system (uL)

Concx 2 Tubes  Condensate
uL=— 100 uL uL
V3 mg/Nm® mg/Nm®
Speciated VOC 0.0144 e

conc = M Recover
V, x f

nx fox o,

Uncertainty in final measurement @ Reference Conditions due t0 UMgecovered
Charcoal Tube Results

Maximum ~ Minimum Standard
Uncertainty
5 5 Sensitivity N
mg/Nm’ mg/Nm' mg/Nm’

Speciated VOC 1.87 0.62 249.18 0.62
Condensate Results

Standard
Maximum Minimum .
. Uncertainty
5 3 Sensitivity 5
mg/Nm’ mg/Nm’ mg/Nm’
Speciated VOC
Uncertainty in final measurement @ Reference Conditions due to uVsrp
Charcoal Tube Results
Maximum Minimum Standard
Uncertainty
5 5 Sensitivity N
mg/Nm’ mg/Nm' mg/Nm’
Speciated VOC 1.27 122 310.61 0.0284
Combined Uncertainty (excluding Oxygen contribution)
Ucombined = \/Z ) + U + UV )?
Charcoal Tubes: Combined Expanded Measured Percent of
Uncertainty Uncertainty Concentration Measured
Determinand
mg/Nm* mg/Nm?* mg/Nm® __Concentration
Speciated VOC 0.62 .25 1.25 100.13

where C is the sensitivity coefficient, u is the standard
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Speciated VOC Uncertainty — Reaction Phase 2 — Test 2

Site: Descycle Ltd, Leicester University
Location: Materials Laboratory , Stack ID:Reaction Vessel

Standard Uncertainty @ 95%
sampled Volume V,, 000450 m uv, oooo1 m
Meter Correction Factor or ml/count Yd 0.989
Meter Temperature Tm 302.00 k uTy, 15 k
Barometric Pressure P, 1006.00 mBar 10.0 mBar
Oxygen content Om 20.90 %Vol uO, 1.25 %Vol
Moisture H,0 0.00 %Vol uH,0 %Vol
Tubes
Determinand Recovered Standard Uncertainty
Mass
Speciated VOC 5.00 ug um 2.50 ug

Note: In the following calculations, the sensitivity coefficient (C) is estimated usingz, = o

i
For each factor, uncertainty is then calculatedQgy;

uncertaintv and i is the index identifvina the contributina factor e.a. i=uV... uT.. etc.

where C is the sensitivity coefficient, u is the standard

Where results are required at wet conditions, the following correction factor is used to convert the data from the dry

as meter:

(o0
S (100~ H,0) ’

Uncertainty in correction factor to STP due to measured barometric pressure uncertainty component

(upb), ured temperature of dry gas uncertainty (uT,,) & measured moisture (uH,0)
2713 p
===x—t_= 0.90
T, 1013
Maximum Minimum Sensitivity ufstp
upy 0.48 0.47 0.000469 0.00469
uTy, 0.90 0.89 0.00297 0.00446
uH,0
upk, : . uT, : N uH,0 :
= 0.00557
(P, /101.3) (T,,/273.15) 100/(100 - H,0)

Uncertainty in volume @ STP due to volume correction factor uncertainty component (uVstd) & volume

uncertaint: it (uVm)
Vsta =Vimeasurea < Ts = 0.00400
Standard
Maximum Minimum e Uncertainty
3 m Sensitivity e
m
Effect of uf; 0.00402 0.00397 0.00445 0.0000248
Effect of uv, 0.00410 0.00390 0.89 0.0000999
2 2
Uy uf, uv,
v -+ = 0.0000904
Vaa fg Vi

Uncertainty of correction factor to reference conditions (excluding oxygen contribution) & Uncertainty
in final measurement @ reference conditions due to uncertainty component arrising from leak and/or
loss (assumed 2% max) in the sample system (uL)

Conc x 2

Tubes Condensate
- 100 uL uL
V3 mg/Nm® mg/Nm*
Speciated VOC 0.0145
cont = M
Vi x £ x fo,

Uncertainty in final measurement @ Reference Conditions due to UMgecovered

Charcoal Tube Results
Maximum Minimum Standard
Uncertainty
5 5 Sensitivity N
mg/Nm mg/Nm mg/Nm
Speciated VOC 1.88 0.63 250.28 0.63
Condensate Results
Maximum Minimum Slanda.rd
s Uncertainty
5 5 Sensitivity 5
mg/Nm mg/Nm mg/Nm
Speciated VOC
Uncertainty in final measurement @ Reference Conditions due to uVsrp
Charcoal Tube Results
Maximum Minimum Standa.rd
- Uncertainty
3 5 Sensitivity 5
mg/Nm’ mg/Nm’ mg/Nm'
Speciated VOC 1.28 122 313.37 0.0283
Combined Uncertainty (excluding Oxygen contribution)
2 2 2
Usomies = /3 (U )% U + WV
Charcoal Tubes: Combined Expanded Measured Percent of
. Uncertainty Uncertainty Concentration Measured
Determinand 3 5 N :
mg/Nm mg/Nm' mg/Nm Concentration
Speciated VOC 0.63 1.25 125 100.13
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Speciated VOC Uncertainty — Reaction Phase 3 — Test 1

Site: Descycle Ltd, Leicester University
Location: Materials Laboratory , Stack ID:Reaction Vessel

Standard Uncertainty @ 95%

Sampled Volume V, 000450 m uv, o001 m
Meter Correction Factor or ml/count Yd 0.989
Meter Temperature Tm 302.00 k uT, 15 k
Barometric Pressure P, 1006.00 mBar 10.0 mBar
Oxygen content Oom 20.90 %Vol u0, 1.25 %\Vol
Moisture H,O 0.00 %Vol uH,0 %\Vol
Tubes
Determinand Recovered Standard Uncertainty
Mass
Acetone 50.90 ug um 2.55 1g

Note: In the following calculations, the sensitivity coefficient (C) is estimated using;' = i

29

For each factor, uncertainty is then calculatedQpy; where C is the sensitivity coefficient, u is the standard

uncertainty and i is the index identifvina the contributina factor e.a. i=uV.. uT.. etc.

Where results are required at wet conditions, the following correction factor is used to convert the data from the dry

gas meter:

100

flg=—— -
et = 00— H,0) 1.00

Uncertainty in correction factor to STP due to measured barometric pressure uncertainty component

(upb), measured temperature of dry gas uncertainty component (uT,,) & measured moisture (uH,0)

f,=2B L 0.90
T, 1013
Maximum Minimum Sensitivity
up, 0.48 0.47 0.000469
uTy, 0.90 0.89 0.00297
uH,0

_ upk, : . uT, : . uH,0 : B
. (/013 "\, /27315)) "\100/@00-H,0)) OO

ufstp
0.00469
0.00446

uncertainty component (uVm

Uncertainty in volume @ STP due to volume correction factor uncertainty component (uVstd) & volume

Vsta =Vimeasurea % fs = 000400

Maximum Minimum .

5 3 Sensitivity
m m

Effect of uf 0.00402 0.00397 0.00445

Effect of uVy, 0.00410 0.00390 0.89

uv,
= = 0.0000904

Standard
Uncertainty
m
0.0000248
0.0000999

loss (assumed 2% max) in the sample system (uL)

Uncertainty of correction factor to reference conditions (excluding oxygen contribution) & Uncertainty
in final measurement @ reference conditions due to uncertainty component arrising from leak and/or

Conc x 2 Tubes Condensate
uL=— 100 uL uL
V3 mg/Nm?* mg/Nm®
Acetone 0.15
Conc = M eecoverea
V,x fox o,

Uncertainty in final measurement @ Reference Conditions due to UMgecovered

Charcoal Tube Results

. " Standard
Maximum Minimum
. Uncertainty
5 5 Sensitivity 5
mg/Nm mg/Nm’ mg/Nm
Acetone 13.38 12.10 250.28 0.64
Condensate Results
Maximum Minimum Standard
. Uncertainty
5 5 Sensitivity 5
mg/Nm mg/Nm' mg/Nm
Acetone
Uncertainty in final measurement @ Reference Conditions due to uVsrp
Charcoal Tube Results
Maximum Minimum Standard
Uncertainty
5 5 Sensitivity 5
mg/Nm mg/Nm’ mg/Nm
Acetone 13.03 12.46 3190.11 0.29
Combined Uncertainty (excluding Oxygen contribution)
2 2 2
Uggmines = |3 (W % U7 + (WUVg)
Charcoal Tubes: Combined Expanded Measured Percent of
" Uncertainty Uncertainty Concentration Measured
Determinand N 5 N
mg/Nm mg/Nm mg/Nm Concentration
Acetone 0.71 1.43 12.74 11.22
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Speciated VOC Uncertainty — Reaction Phase 3 — Test 2

Site: Descycle Ltd, Leicester University
Location: Materials Laboratory , Stack ID:Reaction Vessel

Standard Uncertainty @ 95%
Sampled Volume V, 000452 m uv, o001 m
Meter Correction Factor or ml/count Yd 0.989
Meter Temperature Tm 302.00 k uT, 15 k
Barometric Pressure P, 1006.00 mBar 10.0 mBar
Oxygen content Oom 20.90 %Vol u0, 1.25 %\Vol
Moisture H,O 0.00 %Vol uH,0 %\Vol
Tubes
Determinand Recovered Standard Uncertainty
Mass
Acetone 26.70 ug um 1.34 1g

Note: In the following calculations, the sensitivity coefficient (C) is estimated using;' = i

29
For each factor, uncertainty is then calculatedCgy; where C is the sensitivity coefficient, u is the standard
uncertaintv and i is the index identifvina the contributina factor e.a. i=uV... uT.. etc.

Where results are required at wet conditions, the following correction factor is used to convert the data from the dry
gas meter:

100

flg=—— -
et = 00— H,0) 1.00

Uncertainty in correction factor to STP due to measured barometric pressure uncertainty component

(upb), measured temperature of dry gas uncertainty component (uT,,) & measured moisture (uH,0)

=28, _ 0.90
T, 1013
Maximum Minimum Sensitivity ufstp
up, 0.48 0.47 0.000469 0.00469
uTy, 0.90 0.89 0.00297 0.00446
uH,0
uk, : . uT,, : . uH,0 :
= = 0.00557
f, (P,/101.3) (T,,/273.15) 100/(100— H,0)

Uncertainty in volume @ STP due to volume correction factor uncertainty component (uVstd) & volume

uncertainty component (uVm

Vsta =Vimeasurea % fs = 000401
Standard
Maximum Minimum - Uncertainty
5 3 Sensitivity 5
m m m
Effect of uf 0.00404 0.00399 0.00447 0.0000249
Effect of uVy, 0.00411 0.00391 0.89 0.000100
uv,
= = 0.0000909

Uncertainty of correction factor to reference conditions (excluding oxygen contribution) & Uncertainty
in final measurement @ reference conditions due to uncertainty component arrising from leak and/or
loss (assumed 2% max) in the sample system (uL)

Conc x 2 Tubes Condensate
uL=— 100 uL uL
V3 mg/Nm® mg/Nm®
Acetone 0.0768
Conc = M eecoverea
V,x fox o,

Uncertainty in final measurement @ Reference Conditions due t0 UMgecovered
Charcoal Tube Results

. " Standard
Maximum Minimum
. Uncertainty
5 5 Sensitivity 5
mg/Nm mg/Nm’ mg/Nm
Acetone 6.99 6.32 249.18 0.33
Condensate Results
Maximum Minimum Standard
. Uncertainty
5 5 Sensitivity 5
mg/Nm mg/Nm' mg/Nm
Acetone
Uncertainty in final measurement @ Reference Conditions due to uVsrp
Charcoal Tube Results
Maximum Minimum Standard
Uncertainty
5 5 Sensitivity 5
mg/Nm mg/Nm’ mg/Nm
Acetone 6.81 6.51 1658.62 0.15
Combined Uncertainty (excluding Oxygen contribution)
2 2 2
Uggmines = |3 (W % U7 + (WUVg)
Charcoal Tubes: Combined Expanded Measured Percent of
" Uncertainty Uncertainty Concentration Measured
Determinand N 5 N
mg/Nm mg/Nm mg/Nm Concentration
Acetone 0.37 0.75 6.65 11.22
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Acids Screen Uncertainty — Reaction Phase 1 — Test 1

Site: Descycle Ltd, Leicester University

Location: Materials Laboratory , Stack ID:Reaction Vessel

Standard Uncertainty @ 95%
Sampled Volume. V, 000451 m° uv, o0ooor m
Meter Correction Factor or mi/count Yd  099% .
Meter Temperature Tm 20867 Kk uT, 15k
Barometric Pressure P, 1006.00 mBar 10.0 mBar
Oxygen content O,m 2090 %Vol uO, 125 %Vol
Moisture H,O 000  9%Vol uH,0 9%Vol
Tubes
Determinand Recovered Standard Uncertaint
Mass Y
Hydrofluoric Acid 500 g UM 250 g
Hydrochloric Acid 100 g um 050 ug
Nitric Acid 200 ug um 100 ug
Phosphoric Acid 600 g uM 300 g
Sulphuric Acid 200 pg um 100 g
Hydrogen Bromide 200 g um 100 ug
Note: In the following calculations, the sensitivity coefficient (C) is estimated usingz, = O
&
For each factor, uncertainty is then calculatedGpy; where C is the sensitivity coefficient, u is the standard

uncertainty and i is the index identifvina the contributing factor e.q. i=uV... uT., etc

Where results are required at wet conditions, the following correction factor is used to convert the data from the dry
gas meter:

[ LU
(100~ H,0) §

Uncertainty n correction factor fo STP due to measured barometric pressure uncertainty component

(upb), measured of dry gas (uT,,) & measured moisture (uH;0)
23 p
=x = 091
T, 1013
Maximum  Minimum  Sensitivity ufstp
upy 0.48 0.47 0.000471 0.00471
uTy 091 090 0.00304 0.00456

uH0

_ w, Y uT, : uH,0 ’ -
T, " \r/mory ) T\, z7315)) 1o0/oo-H,0)) T 00

Uncertainty in volume @ STP due to volume correction factor uncertainty component (uVstd) & volume|
uncertainty component (uVm)

Vstd Vmeasured > fs 0.00408
Standard
Maximum  Minimum Uncertainty
' m Sensitivity o
Effect of uf, 000410 0.00405 000449 0.0000258
Effect of uV,, 0.00418 0.00398 0.90 0.000102
Weo 0.0000940
V,

Uncertainty of correction factor to reference conditions (excluding oxygen contribution) & Uncertainty
in final measurement @ reference conditions due to uncertainty component arrising from leak and/or
loss (assumed 2% max) in the sample system (uL)

Tubes  Condensate
uL uL

mg/Nm* mg/Nm*

Hydrofluoric Acid 0.0142

Hydrochloric Acid 000283

Nitric Acid 0.00566

Phosphoric Acid 00170

Sulphuric Acid 0.00566

Hydrogen Bromide 0.00566

Cone = M o

Vo fox o,

@ Reference Conditions due t0 UMascoveres
Charcoal Tube Results

Uncertainty in final

Maximum  Minimum Standard
Uncertainty
, | Sensitivity "
mg/Nm®  mg/Nm mg/Nm
Hydrofluoric Acid 184 061 245.24 0.61
Hydrochloric Acid 037 012 245.24 012
Nitric Acid 07 025 245.24 025
Phosphoric Acid 221 074 245.24 074
Sulphuric Acid 074 025 245.24 025
Hydrogen Bromide 074 0.25 245.24 025
Condensate Results
Maximum  Minimum Standard
Uncertainty
| _ Sensitivity "
mg/Nm? mg/Nm mg/Nm
Hydrofluoric Acid
Hydrochloric Acid
Nitric Acid
Phosphoric Acid
Sulphuric Acid
Hydrogen Bromide
Uncertainty in final @ Reference Conditions due to UWsrp
Charcoal Tube Results
Maximum  Minimum Standard
Uncertainty
| _ Sensitivity "
mg/Nm? mg/Nm mg/Nm
Hydrofluoric Acid 126 120 300.67 0.0283
Hydrochloric Acid 025 024 60.17 0.00565
Nitric Acid 050 0.48 12035 00113
Phosphoric Acid 151 144 361.04 00330
Sulphuric Acid 050 0.48 12035 00113
Hydrogen Bromide 050 0.48 12035 00113
Combined Uncertainty (excluding Oxygen contribution)
Ucombined = >, (U )™+ )° + UV,
Charcoal Tubes: Combined _ Expanded _ Measured _ Percent of
Uncertainty Uncertainty Concentration Measured
Determinand " " .
mg/Nm®___mg/Nm mg/Nm® __Concentration
Hydrofiuoric Acid 0.61 123 123 100.13
Hydrochloric Acid 012 025 0.25 100.13
Nitric Acid 025 0.49 0.49 100.13
Phosphoric Acid 07 147 147 10013
Sulphuric Acid 025 0.49 0.49 100.13
Hydrogen Bromide 025 0.49 0.49 100.13
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Acids Screen Uncertainty — Reaction Phase 1 — Test 2

Site: Descycle Ltd, Leicester Universit

Location: Materials Laboratory , Stack ID:Reaction Vessel

Standard Uncertainty @ 95%

Sampled Volume V, 0004s2 m uv, o0ooo1 m
Meter Correction Factor or mifcount Yd  099%
Meter Temperature T 29933 k uT, 15k
Barometric Pressure P, 100600 mBar 100 mBar
Oxygen content Oy 2090 %vol uO,, 125 %Vl
Moisture HO 000  %vol uH,0 96vol
Tubes
Recovered
Determinand W Standard Uncertainty
Hydrofluoric Acid 500 g UM 250 g
Hydrochloric Acid 100 g uM 050 g
Nitric Acid 200 g uM 100 g
Phosphoric Acid 600 g uM 300 g
Sulphuric Acid 200 g uM 100 g
Hydrogen Bromide 200 g UM 100 g

Note: In the following calculations, the sensitivity coefficient (C) is estimated usingg,

For each factor, uncertainty is then calculates

dCy,;

where C is the sensitivity coefficient, u is the standard

uncertainty and i is the index identifvina the contributing factor .a. i=uV.., uT, etc.

Where results are required at wet conditions, the following correction factor is used to convert the data from the dry

gas meter

(. 100
47100 - H,0)

1.00

(upb), measured

Uncertainty in correction factor to STP due to measured barometric pressure uncertainty component
of dry gas uncertainty

(uT,) & measured moisture (uH;0)

2B, o
T, 1013
up,
Ty
uH,0

0.91

Maximum  Minimum  Sensitivity ufstp
0.48 0.47 0.000471 0.00471
0.91 0.90 0.00303 0.00454

uf,

f

uf, _ w (T Y wHo Y
R aory)) T\, 27315)) Tlloo/oo-H,0)) T 0057

uncertainty component (uVm)

Uneertainty in volume @ STP due to volume correction factor uncertainty component (uVstd) & volume]

V.

sta = Vimeasurea < fs =

Effect of uf,
Effect of UV,

0.00399
Standard
Medmum - Miumo Uncertainty
m m
0.00401 0.00396 0.00440 0.0000251
0.00409 0.00389 090 0.0000997
0.0000916

Uncertainty of correction factor to reference conditions (excluding oxygen contribution) & Uncertainty
in final measurement @ reference conditions due to uncertainty component arrising from leak and/or
loss (assumed 2% max) in the sample system (uL)

Conox 2
w- 100

Hydrofluoric Acid
Hydrochloric Acid
Nitric Acid
Phosphoric Acid
Sulphuric Acid
Hydrogen Bromide

Tubes
uL
mg/Nm*
0.0145
0.00290
0.00579
0.0174
0.00579
0.00579

Condensate
ul

mg/Nm*

Cone = M e
Vo x fix fo,

Uncertainty in final measurement @ Reference Conditions due t0 UMpscoerea

Charcoal Tube Results

Maximum  Minimum Standard
Uncertainty
R . Sensitivity "
mg/Nm mg/Nm mg/Nm
Hydrofluoric Acid 188 063 250.79 063
Hydrochloric Acid 0.38 013 250.79 013
Nitric Acid 075 025 250.79 025
Phospharic Acid 226 075 250.79 075
Sulphuric Acid 075 025 250.79 025
Hydrogen Bromide 075 025 250.79 025
Condensate Results
Maximum  Minimum Standard
Uncertainty
. . Sensitivity .
mg/Nm mg/Nm mg/Nm
Hydrofluoric Acid
Hydrochloric Acid
Nitric Acid
Phospharic Acid
Sulphuric Acid
Hydrogen Bromide
Uncertainty in final measurement @ Reference Conditions due to uVsrp
Charcoal Tube Results
Maximum  Minimum Standard
Uncertainty
., . Sensitivity "
mg/Nm mg/Nm mg/Nm
Hydrofluoric Acid 128 31464 0.0288
Hydrochloric Acid 0.26 025 62.93 0.00577
Nitric Acid 051 0.49 12586 00115
Phosphoric Acid 154 147 37757 0.0346
Sulphuric Acid 051 0.49 125.86 0.0115
Hydrogen Bromide 051 049 125.86 0.0115
Combined Uncertainty (excluding Oxygen contribution)
Ucompinea = 2 Um )% +(U ) + WUV,
Charcoal Tubes Combined  Expanded  Measured  Percent of
Uncertainty Uncertainty Concentration  Measured
Determinand
mg/Nm* mg/Nm* mg/Nm®
Hydrofluoric Acid 063 § 125 100.13
Hydrochloric Acid 013 025 025 100.13
Nitric Acid 025 050 050 100.13
Phospharic Acid 075 151 150 100.13
Sulphuric Acid 025 050 050 100.13
Hydrogen Bromide 0.25 050 050 100.13
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Acids Screen Uncertainty — Reaction Phase 2 — Test 1

Site: Descycle Ltd, Leicester University
Location: Materials Laboratory , Stack ID:Reaction Vessel

Standard Uncertainty @ 95%
Sampled Volume Vp, 000450 m* uv, 00001 m
Meter Correction Factor or mi/count Yd  09% .. .. .. y
Meter Temperature Tm 30000 k uT, 15 k
Barometric Pressure P, 100600 mBar 100 mBar
Oxygen content O,n 2090  %Vol uO,, 125 %Vol
Moisture H,0 0.00 %Vol uH,0 %Vol
Tubes
Determinand Recovered Standard Uncertainty
Mass
Hydrofluoric Acid 500 g UM 250 g
Hydrochloric Acid 1.00 ug um 050 ug
Nitric Acid 2.00 ug um 1.00 ug
Phosphoric Acid 6.00 ug um 3.00 ug
Sulphuric Acid 2.00 ug um 1.00 ug
Hydrogen Bromide 2.00 ug um 1.00 ug
of

Note: In the following calculations, the sensitivity coefficient (C) is estimated usingg, =~
%

For each factor, uncertainty is then calculatedChy;
uncertaintv and i is the index identifvina the contributing factor €.a. i=uV... uT.. etc.

Where results are required at wet conditions, the following correction factor is used to convert the data from the dry

gas meter:

f, ,L, 1.00
¥ 7 (100~ H,0)

Uncertainty in correction factor to STP due to measured barometric pressure uncertainty component
(upb), measured of dry gas uncertainty component (uT,,) & measured moisture (uH;0)

090

Maximum  Minimum  Sensitivity ufstp
up, 0.48 047 0.000470 0.00470
uT, 091 090 000301 000452

uf, up, ’+ uT, Z+ uH,0 :
T, \m/mory) "\, 27315) "\100/oo-rn,0)) 0%

Uncertainty in volume @ STP due to volume correction factor uncertainty component (uVstd) & volume]
uncertainty component (uVm)

Vsta =Vimeasurea % fs = 000405
Standard
Maximum  Minimum Uncertainty
i N Sensitivity N
m m m
Effect of uf s 0.00408 0.00403 0.00448 0.0000254
Effect of uVvy, 0.00415 0.00395 0.90 0.000101
Woa _ 00000929
V,

s

Uncertainty of correction factor to reference conditions (excluding oxygen contribution) & Uncertainty
in final measurement @ reference conditions due to uncertainty component arrising from leak and/or
loss (assumed 2% max) in the sample system (uL)

Conc x 2 Tubes Condensate
W= 100 uL L
3 mg/Nm®  mg/Nm®

Hydrofluoric Acid 00143 X
Hydrochloric Acid 000285
Nitric Acid 000570
Phosphoric Acid 00171
Sulphuric Acid 000570
Hydrogen Bromide 000570

cone = Masoms
Voxtxf,

Uncertainty in final measurement @ Reference Conditions due to UMpscoverse

Charcoal Tube Results

Maximum  Minimum Standard
Uncertainty
| . Sensitivity "
mg/Nm® mg/Nm mg/Nm
Hydrofluoric Acid 185 062 24688 062
Hydrochloric Acid 037 012 24688 012
Nitric Acid 074 025 24688 025
Phosphoric Acid 222 074 24688 074
Sulphuric Acid 074 0.25 24688 025
Hydrogen Bromide 074 0.25 24688 025
Condensate Results
Maximum  Minimum Standard
Uncertainty
) . sensitivity "
mg/Nm® mg/Nm mg/Nm
Hydrofluoric Acid
Hydrochloric Acid
Nitric Acid
Phosphoric Acid
Sulphuric Acid
Hydrogen Bromide
Uncertainty in final measurement @ Reference Conditions due to uVsro
Charcoal Tube Results
Maximum  Minimum Standard
Uncertainty
| . sensitivity "
mg/Nm®  mg/Nm mg/Nm
Hydrofluoric Acid 126 121 30401 0.0283
Hydrochioric Acid 025 024 60.98 0.00567
Nitric Acid 051 0.48 1219 00113
Phosphoric Acid 152 145 365.89 0.0340
Sulphuric Acid 051 0.48 12196 00113
Hydrogen Bromide o051 0.8 121,96 o013
Combined Uncertainty (excluding Oxygen contribution)
Ucompine = 30 )% +@ + WV
Charcoal Tubes Combined _Expanded _ Measured _ Percent of
Uncertainty Uncertainty Concentration  Measured
Determinand " " )
mg/Nm®___mg/Nm mg/Nm® __ Concentration
Hydrofiuoric Acid .62 124 123 10013
Hydrochioric Acid 012 0.25 0.25 10013
Nitric Acid 025 0.49 0.49 10013
Phosphoric Acid 074 148 148 10013
Sulphuric Acid 025 0.49 0.49 10013
Hydrogen Bromide 0.25 0.49 0.49 10013

where C is the sensitivity coefficient, u is the standard
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Acids Screen Uncertainty — Reaction Phase 2 — Test 2

Site: Descycle Ltd, Leicester University
Location: Materials Laboratory , Stack ID:Reaction Vessel

Standard Uncertainty @ 95%
Sampled Volume V, 000450 m* uv, o0ooo1 m
Meter Correction Factor or mi/count Yd 09% .. - . .
Meter Temperature Tm 30200 K uT, 15k
Barometric Pressure P, 100600 mBar 100 mBar
Oxygen content O,n 2090  %Vol uO; 125 %Vol
Moisture H,0 0.00 %Vol uH,0 %\Vol
Tubes
Determinand Recovered Standard Uncertainty
Mass
Hydrofluoric Acid 500 g uM 250 g
Hydrochloric Acid 100 g uM 050 g
Nitric Acid 200 ug uM 100 g
Phosphoric Acid 600 ug um 300 ug
Sulphuric Acid 200 g uM 100 g
Hydrogen Bromide 200 g uM_ 100 g

Note: In the following calculations, the sensitivity coefficient (C) s estimated using, o
E

For each factor, uncertainty is then calculatedOpy; where C is the sensitivity coefficient, u is the standard
uncertainty and i is the index identifvina the contributina factor e.a. i=uV... uT.. etc.

Where results are required at wet conditions, the following correction factor is used to convert the data from the dry
gas meter:

100

f, =— =
s = 100~ H,0) .00

Uncertainty in correction factor (o STP due [0 measured barometric pressure uncertainty component

(upb), measured of dry gas i (uT,;) & measured moisture (uH;0)
0.90
Maximum  Minimum Sensitivity ufstp
upy 0.48 0.47 0.000469 0.00469
Ty, 090 089 000297 000446

uf, WY (e ) wHo Y
013y ) "\, /27315)) T(100/00-H,0)) 0%

Uncertainty in volume @ STP due to volume correction factor uncertainty component (UVstd) & volume]
uncertainty component (uVim)

Vsld = Vmeasured = fs = 0.00402
Standard
Maximum  Minimum Uncertainty
i 0 Sensitivity N
m m m
Effect of uf, 000405 0.00400 000448 0.0000250
Effect of uv,, 0.00412 0.00392 0.89 0.000101
Weg 0.00009
X 17
V.

Uncertainty of correction factor to reference conditions (excluding oxygen contribution) & Uncertainty
in final measurement @ reference conditions due to uncertainty component arrising from leak and/or
loss (assumed 2% max) in the sample system (uL)

Tubes  Condensate
uL uL

3 mg/Nm®  mg/Nm®

Hydrofluoric Acid 0.0143 B
Hydrochloric Acid 0.00287

Nitric Acid 0.00574

Phosphoric Acid 0.0172

Sulphuric Acid 0.00574

Hydrogen Bromide 0.00574

Cone = M secoreea

Vox fox b,

Uncertainty in final measurement @ Reference Conditions due to UMpscoveres
Charcoal Tube Results

Maximum  Minimum Standard
Uncertainty
) . Sensitivity "
mg/Nm® mg/Nm mg/Nm
Hydrofluoric Acid 186 0.62 24852 0.62
Hydrochloric Acid 0.37 0.12 24852 0.12
Nitric Acid 075 025 24852 025
Phosphoric Acid 2.24 075 24852 075
Sulphuric Acid 075 0.25 24852 0.25
Hydrogen Bromide 015 0.25 24852 0.25
Condensate Resuits
Maximum  Minimum Standard
Uncertainty
. . Sensitivity "
mg/Nm® mg/Nm mg/Nm
Hydrofluoric Acid
Hydrochloric Acid
Nitric Acid
Phosphoric Acid
Sulphuric Acid
Hydrogen Bromide
Uncertainty in final measurement @ Reference Conditions due to uVsro
Charcoal Tube Results
Maximum  Minimum Standard
Uncertainty
) . Sensitivity "
mg/Nm® mg/Nm mg/Nm
Hydrofluoric Acid 127 121 308.98 0.0283
Hydrochloric Acid 025 024 6180 0.00567
Nitric Acid 051 0.49 12359 0.0113
Phosphoric Acid 153 1.46 37078 0.0340
Sulphuric Acid 051 0.49 12350 0.0113
Hydrogen Bromide 051 0.49 12350 0.0113
Combined Uncertainty (excluding Oxygen contribution)
Ucombined = >, U )™ +U)* +(UVy,
Charcoal Tubes: Combined  Expanded  Measured _ Percent of
Uncertainty Uncertainty Concentration  Measured
Determinand " " .
mg/Nm®___mg/Nm mg/Nm? __Concentration
Hydrofiuoric Acid 0.62 124 124
Hydrochloric Acid 012 0.25 025 100.13
Nitric Acid 025 050 050 10013
Phosphoric Acid 075 149 149 10013
Sulphuric Acid 025 050 050 100.13
Hydrogen Bromide 025 050 050 10013
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Acids Screen Uncertainty — Reaction Phase 3 — Test 1

Site: Descycle Ltd, Leicester Universit
Location: Materials Laboratory , Stack ID:Reaction Vessel

Standard Uncertainty @ 95%

a

Sampled Volume V, 000450 m° uVv, 00001 m
Meter Correction Factor or ml/count Yd  099% . . .
Meter Temperature Tn 30200 k uT,, 15k
Barometric Pressure Po 100600 mBar 100 mBar
Oxygen content Opm 2090 %Vol uO,, 125  %Vol
Moisture H,0 000  w%vol uH,0 9%Vol
Tubes
Recovered
Determinand Standard Uncertainty
Hydrofluoric Acid 500 g uM 250 g
Hydrochloric Acid 100 ug uM 050 g
Nitric Acid 200 g uM 100 g
Phosphoric Acid 600 ug uM 300 g
Sulphuric Acid 200 g uM 100 g
Hydrogen Bromide 200 ug uM 100 g

Note: In the following calculations, the sensitivity coefficient (C) is estimated usingg;

&
where C is the sensitivity coefficient, u is the standard

For each factor, uncertainty is then calculatedQgy,
uncertainty and i is the index identifvina the contributina factor .a. i=uV... uT.. etc.

Where results are required at wet conditions, the following correction factor is used to convert the data from the dry
er

gas met

100

f, — =
= (100~ H,0) e

Uncertainty in correction factor to STP due to measured barometric pressure uncertainty component
(upb), measured of dry gas (uT,) & measured moisture (uH,0)

273
=2l 2 090
T, ‘1013
Maximum  Minimum  Sensitivity ufstp
up, 0.48 0.47 0.000469 0.00469
T, 090 0.80 0.00207 0.00446

uf, _ W Y Y uH,0 o
f, \l(r/m013)) "\, 27315)) “(100/@00-H,0)) T 07

Uncertainty in volume @ STP due to volume correction factor uncertainty component (uVstd) & volume
uncertainty component (uVm)

Vsld = Vmeasured > fs = 0.00402
Standard
Maximum  Minimum Uncertainty
i o Sensitivity -
Effect of uf, 000405 0.00400 000448 0.0000250
Effect of UV, 000412 0.00392 0.89 0.000101
Weg 0.00009:
17
V.

Uncertainty of correction factor to reference conditions (excluding oxygen contribution) & Uncertainty
in final measurement @ reference conditions due to uncertainty component arrising from leak and/or
loss (assumed 2% max) in the sample system (uL)

Tubes  Condensate
uL uL

ul
3 mg/Nm® mg/Nm®

Hydrofluoric Acid 00143

Hydrochloric Acid 0.00287

Nitric Acid 0.00574

Phosphoric Acid 0.0172

Sulphuric Acid 0.00574

Hydrogen Bromide 0.00574

Conc = M s

Vi fox fo,

Uncertainty in final measurement @ Reference Conditions due to UMgscoversa

Charcoal Tube Results

Maximum  Minimum Standard
Uncertainty
5 . Sensitivity N
mg/Nm mg/Nm mg/Nm
Hydrofluoric Acid 1.86 062 248.52 062
Hydrochloric Acid 0.37 012 248.52 0.12
Nitric Acid 0.75 0.25 24852 0.25
Phosphoric Acid 2.24 075 248.52 075
Sulphuric Acid 075 025 248.52 025
Hydrogen Bromide 0.75 0.25 248.52 0.25
Condensate Results
Maximum  Minimum Standard
Uncertainty
N . Sensitivity N
mg/Nm' mg/Nm mg/Nm'
Hydrofluoric Acid
Hydrochloric Acid
Nitric Acid
Phosphoric Acid
Sulphuric Acid
Hydrogen Bromide
Uncertainty in final measurement @ Reference Conditions due to uVsro
Charcoal Tube Results
Maximum  Minimum Standard
Uncertainty
N . Sensitivity )
mg/Nm’ mg/Nm’ mg/Nm’
Hydrofluoric Acid 127 121 308.98 0.0283
Hydrochloric Acid 0.25 0.24 61.80 0.00567
Nitric Acid 051 0.49 123.59 00113
Phosphoric Acid 153 146 370.78 00340
Sulphuric Acid 0.51 0.49 12359 0.0113
Hydrogen Bromide 0.51 0.49 123,59 0.0113
Combined Uncertainty (excluding Oxygen contribution)
Ucombinea =1 >, U )~ +(U )" + (V.
Charcoal Tubes Combined  Expanded  Measured Percent of
Uncertainty Uncertainty Concentration ~Measured
Determinand
mg/Nm® mg/Nm® mg/Nm® __ Concentration
Hydrofluoric Acid 062 124 124 10013
Hydrochloric Acid 0.12 0.25 0.25 100.13
Nitric Acid 0.25 0.50 0.50 100.13
Phosphoric Acid 075 149 149 100.13
Sulphuric Acid 025 050 050 10013
Hydrogen Bromide 0.25 0.50 0.50 100.13
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Acids Screen Uncertainty — Reaction Phase 3 — Test 2

Site: Descycle Ltd, Leicester University

Location: Materials Laboratory , Stack ID:Reaction Vessel

Standard Uncertainty @ 95%
s

Sampled Volume Vn 000452 m UV, 00001 M
Meter Correction Factor or ml/count Yd  09% .
Meter Temperature Tm 30200 K utT, 15k
Barometric Pressure Py 100600 mBar 00  mBar
Oxygen content Oy 2090 %Vol U0, 125 %Vol
Moisture HO 000  %Vol uH,0 9%Vol
Tubes
Determinand Recovered Standard Uncertaint
Mass Y
Hydrofluoric Acid 500 g uM 250 g
Hydrochloric Acid 100 g uM 050 g
Nitric Acid 200 g uM 100 g
Phosphoric Acid 600 ug uM 300 g
Sulphuric Acid 200 g uM 100 g
Hydrogen Bromide 200 ug uM__ 100 g

Note: In the following calculations, the sensitivity coefficient (C) is estimated usingg, = 2
E

For each factor, uncertainty is then calculatedCpy,  wher
uncertainty and i is the index identifvina the contributing factor e.q. i=uVs.. uT, etc

of

re C is the sensitivity coefficient, u is the standard

Where results are required at wet conditions, the following correction factor is used to convert the data from the dry

gas meter:

£ =10
7 (100~ H,0)

1.00

Uncertainty n correction factor fo STP due to measured barometric pressure uncertainty component

(upb), measured of dry gas (uT.,) & measured moisture (uH,0)

213 p

i = 0.90

T, 1013

Maximum  Minimum Sensitivity ufstp
upy, 0.48 0.47 0.000469 0.00469
uTp 0.90 0.89 0.00297 0.00446
uH0
7 7 7
= uR, + uT, + uH,0 = 000557
(P,/101.3) (T,/273.15) 100/(100- H,0)

uncertainty component (uVm)

Uncertainty in volume @ STP due to volume correction factor uncertainty component (uVstd) & volume|

Vstd Vmeasured > fs 0.00404
Standard
Maximum  Minimum Uncertainty
' m Sensitivity o
Effect of uf, 000407 0.00402 000450 00000251
Effect of uV,, 0.00414 0.00394 0.89 0.000101
Weo 0.0000922
V,

Uncertainty of correction factor to reference conditions (excluding oxygen contribution) & Uncertainty
in final measurement @ reference conditions due to uncertainty component arrising from leak and/or
loss (assumed 2% max) in the sample system (uL)

Tubes  Condensate
uL uL

mg/Nm* mg/Nm*

Hydrofluoric Acid 00143

Hydrochloric Acid 000286

Nitric Acid 000571

Phosphoric Acid 0.0171

Sulphuric Acid 000571

Hydrogen Bromide 000571

Cone = M o

Vo fox o,

@ Reference Conditions due t0 UMascoveres
Charcoal Tube Results

Uncertainty in final

Maximum  Minimum Standard
Uncertainty
, | Sensitivity "
mg/Nm®  mg/Nm mg/Nm
Hydrofluoric Acid 186 062 247.43 0.62
Hydrochloric Acid 037 012 247.43 012
Nitric Acid 07 025 247.43 025
Phosphoric Acid 223 074 247.43 074
Sulphuric Acid 074 025 247.43 025
Hydrogen Bromide 074 0.25 247.43 025
Condensate Results
Maximum  Minimum Standard
Uncertainty
| _ Sensitivity "
mg/Nm? mg/Nm mg/Nm
Hydrofluoric Acid
Hydrochloric Acid
Nitric Acid
Phosphoric Acid
Sulphuric Acid
Hydrogen Bromide
Uncertainty in final @ Reference Conditions due to UWsrp
Charcoal Tube Results
Maximum  Minimum Standard
Uncertainty
| _ Sensitivity "
mg/Nm? mg/Nm mg/Nm
Hydrofluoric Acid 127 121 306.26 0.0282
Hydrochloric Acid 025 024 6125 0.00564
Nitric Acid 051 0.48 12250 00113
Phosphoric Acid 152 145 36751 00330
Sulphuric Acid 051 0.48 12250 00113
Hydrogen Bromide 051 0.48 12250 00113
Combined Uncertainty (excluding Oxygen contribution)
Ucombined = >, (U )™+ )° + UV,
Charcoal Tubes: Combined _ Expanded _ Measured _ Percent of
Uncertainty Uncertainty Concentration Measured
Determinand " " .
mg/Nm®___mg/Nm mg/Nm® __Concentration
Hydrofiuoric Acid 0.62 124 124 100.13
Hydrochloric Acid 012 025 0.25 100.13
Nitric Acid 025 050 0.49 100.13
Phosphoric Acid 07 149 148 10013
Sulphuric Acid 025 050 0.49 100.13
Hydrogen Bromide 025 050 0.49 100.13
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APPENDIX I
H1 CALCULATION SHEET — SCENARIO A



DEScycle - H1 Assessment of Emissions to Air - Scenario A

Acronyms / Abbreviations
AQS = Air Quality Standard HF = Hydrogen Fluoride
CH,0 = Formaldehyde LOD = Limit of Detection Calculation of Effective Stack Height
EA = Environment Agency LT = Long-term Al A2
ELV = Emission Limit Value PC = Process Contribution Building Height (m): 6.0 6.0
HBr = Hydrogen Bromide ST = Short-term Actual Stack Height (m): 9.5 9.5
HCI = Hydrogen Chloride VOC = Volatile Organic Compound *Effective Stack Height (m): 5.81 5.81
Stage one screening:
Effective
Volumetric Discharge Stack Dispersion Factor PC Total PC ©©@ AQS PC as % of PC Significant? ©
ELV Flow Rate Rate Height (ua/m*/g/s) (ug/m*) (ug/m*) (ug/m*) AQS (1%) (>10%)
Stack Pollutant Stack Height (ma/m*) @  (m%s)® (als) (m) LT ST LT ST LT ST LT ST LT ST LT ST
AL VOC (as acetone) 95 15 0.00478 0.0000717 5.81 81 1971 0.00578 0.141 0.0116 0.283 18100 362000 0.0001%  0.0001% No No
A2 9.5 15 0.00478 0.0000717 5.81 81 1971 0.00578 0.141
Al 9.5 5 0.00478 0.0000239 5.81 81 1971 0.00193 0.0471 o o
A2 VOC (as acetaldehyde) 95 5 0.00478 0.0000239 581 81 1971 0.00193 00471 0.00385 0.0942 370 9200 0.001% 0.001% No No
Al ) 9.5 5 0.00478 0.0000239 5.81 81 1971 0.00193 0.0471 o o
A2 Hydrogen chloride (HCI) 95 5 000478 0.0000239 581 81 1971 000193 00471 0.00385 0.094 20 750 0.02% 0.01% No No
Al CH,0 9.5 5 0.00478 0.0000239 5.81 81 1971 0.00193 0.0471 0.00193 0.0612 5 100 0.04% 0.06% No No
AL Hydrogen fluoride (HF) - 95 1 0.00478 0.0000048 5.81 81 1971 0.00039 0.0094 0.00039 0.0094 16 160 0.00% 001%  No No
human health
AL Hydrogen fluoride (HF) - 95 1 0.00478 0.0000048 5.81 81 1971 0.00039 0.0094 0.00012 0.0056 05 5 0.02% 0.1% No No
ecological health
Al HBr 9.5 10 0.00478 0.0000478 5.81 81 1971 0.00385 0.0942 0.00385 0.0942 N/A 700 N/A 0.01% N/A No
Al Nitric acid 9.5 10 0.00478 0.0000478 5.81 81 1971 0.00385 0.0942 0.00385 0.0942 52 1000 0.01% 0.01% No No
AL Phosphoric acid (as 95 10 0.00478 0.0000478 5.81 81 1971 0.00385 0.0942 0.00385 0.0942 N/A 200 N/A 005% NA  No
orthophosphoric acid)
Al Sulphuric acid 9.5 10 0.00478 0.0000478 5.81 81 1971 0.00385 0.0942 0.00385 0.0942 10 300 0.04% 0.03% No No
Notes to H1 Calculation:
The EA's Air emissions risk assessment for your environmental permit was the guidance used to carry out the assessment.
@ Proposed ELVs.
©) Refer to Appendix | of the main report for the stack emissions monitoring report - the highest volumetric flow was used to ensure the worst-case emission rate and impact has been assessed.
© Where the environmental standard is measured using a different time period to an hourly average, the PC must be multiplied by the relevant conversion factor (i.e., 1.3 for the 30 minute averaging period for ST CH,0, 0.59 for the 24 hour averaging period for
ST HF (ecological standard) and 0.31 for the weekly averaging period for LT HF (ecological standard)).
@ When a substance is released from more than one point, you must add up the substance’s PC from each source to get the total PC for the substance.

© If the LT PC is less than 1% of the LT AQS and / or the ST PC is less than 10% of the ST AQS, then no further assessment is required.
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APPENDIX 1l
H1 CALCULATION SHEET — SCENARIO B



DEScycle - H1 Assessment of Emissions to Air - Scenario B

Acronyms / Abbreviations
AQS = Air Quality Standard HF = Hydrogen Fluoride
CH,0 = Formaldehyde LOD = Limit of Detection Calculation of Effective Stack Height
EA = Environment Agency LT = Long-term Al A2
ELV = Emission Limit Value PC = Process Contribution Building Height (m): 6.0 6.0
HBr = Hydrogen Bromide ST = Short-term Actual Stack Height (m): 9.5 9.5
HCI = Hydrogen Chloride VOC = Volatile Organic Compound *Effective Stack Height (m): 5.81 5.81
Stage one screening:
Effective
Volumetric Discharge Stack Dispersion Factor PC Total PC ©©@ AQS PC as % of PC Significant? ©
ELV Flow Rate Rate Height (ug/m*g/s) (ug/m®) (ug/m®) (ug/m®) AQS (1%) (>10%)
Stack Pollutant Stack Height (ma/m*) @  (m%s)® (als) (m) LT ST LT ST LT ST LT ST LT ST LT ST
AL VOC (as acetone) 95 15 0.0800 0.00120 5.81 81 1971 0.0967 287 2.03 49.7 18100 362000 0.0112%  0.0137% No No
A2 9.5 15 1.60 0.0240 5.81 81 1971 1.93 47.3
Al 9.5 5 0.0800 0.000400 5.81 81 1971 0.0322 0.788 o o
A VOC (as acetaldehyde) 95 5 160 0.00800 581 a1 1971 0.645 15.8 0.677 16.6 370 9200 0.183% 0.180% No No
Al ) 9.5 10 0.0800 0.000800 5.81 81 1971 0.0645 1.58 o o
A2 Hydrogen chloride (HCI) 95 10 160 0.0160 581 81 1971 129 a5 1.35 33.1 20 750 6.77% 4.42% Yes No
Al CH,0 9.5 5 0.0800 0.000400 5.81 81 1971 0.0322 0.788 0.0322 1.02 5 100 0.64% 1.02% No No
AL Hydrogen fluoride (HF) - 95 1 0.0800 0.000080 5.81 81 1971 0.0064 0.16 0.0064 0.16 16 160 0.04% 010%  No No
human health
AL Hydrogen fluoride (HF) - 95 1 0.0800 0.000080 5.81 81 1971 0.0064 0.16 0.0020 0.093 05 5 0.40% 1.9% No No
ecological health
Al HBr 9.5 10 0.0800 0.000800 5.81 81 1971 0.0645 1.58 0.0645 1.58 N/A 700 N/A 0.23% N/A No
Al Nitric acid 9.5 10 0.0800 0.000800 5.81 81 1971 0.0645 1.58 0.0645 1.58 52 1000 0.12% 0.16% No No
AL Phosphoric acid (as 95 10 0.0800 0.000800 5.81 81 1971 0.0645 158 0.0645 158 N/A 200 N/A 0.79%  NIA No
orthophosphoric acid)
Al Sulphuric acid 9.5 10 0.0800 0.000800 5.81 81 1971 0.0645 1.58 0.0645 1.58 10 300 0.64% 0.53% No No
Stage two screening for significant PCs:
PEC STPC Stage two
Background PEC PECasa% Significant? ST AQS as % of screening
(ug/m®) (ug/m®) of LT (>70%) ® minus 2x LT~ ST AQS minus STPC
Pollutant LT® LT®@ AQS Long-term Background  2x LT background Significant? ™
HCI 0.118 1.47 7.36% No N/A N/A N/A
Notes to H1 Calculation:
The EA's Air emissions risk assessment for your environmental permit was the guidance used to carry out the assessment.
@ Proposed ELVs.
©) Anticipated volumetric flow rates (see Section 1.1.4. of the main report for details).
© Where the environmental standard is measured using a different time period to an hourly average, the PC must be multiplied by the relevant conversion factor (i.e., 1.3 for the 30 minute averaging period for ST CH,0O, 0.59 for the 24 hour averaging period for
ST HF (ecological standard) and 0.31 for the weekly averaging period for LT HF (ecological standard)).
@ When a substance is released from more than one point, you must add up the substance’s PC from each source to get the total PC for the substance.

© If the LT PC is greater than 1% of the LT AQS and / or the ST PC is greater than 10% of the ST AQS, then further assessment is required.



