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THE TESTS

The testing was carried out with Bureau Veritas, a globally recognised leading Occupational

Hygiene and Laboratory Testing organisation, who have provided these reports and acted as
independent witnesses to the tests and the results, as well as managing all gravimetric sampling (GS)
testing procedures.

Testing was carried out in accordance with the methodology described in the HSE-approved document
Methods for the Determination of Hazardous Substances (MDHS) 101 (2015), crystalline silica in respirable
airborne dust and BS ISO 24095:2021 Workplace air. Guidance for the measurement of respirable crystalline
silica (RCS).

The dust loading of particulates introduced into the test chamber was structured to replicate RCS
measurements around ~0.05 mg/m?® and 0.2mg/m? for the duration of the 8-hour tests — determined through
repeated testing of low, medium and high dose additions (with GS). This gave us a general benchmark in order
to compare test results.

3 Inthe 0.05mg/m? benchmark test AIR XS reported 0.054mg/m? (8% differential)

Y Inthe 0.2mg/m? benchmark test AIR XS reported 0.238mg/m? (19% differential)

AIR XS is not only delivering an accurate and stable 8-hour average result in real time at the internationally
recognised maximum exposure limit — as opposed to days or weeks later after laboratory analysis which the

current standard technology delivers — but it is also providing stable and consistent results in real-time
throughout the 8-hour period.

SUMMARY OF RESULTS

Test 1. Maximum exposure limit 0.05 mg/m?

> Tested over 8 hours with 3 x GS units at a dust loading around the internationally recommended
maximum exposure limit.

» AIR XS delivered identical results (0.054mg/m?) to the highest GS result.

>> The highest GS result was used in line with best-practice safety management principles. The other 2 GS
results varied by 30% and 38%, respectively.

O
GS1 0.054
GS 2 <0.034
GS 3 0.038
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Test 2. 4-times the legislated exposure limit

»> Tested over 8-hours with 3 x GS units at a dust loading of around 4 x the internationally recommended
maximum exposure limit AIR XS showed a 19% variance from the highest GS result.

>> The other 2 GS results varied by 25% and 30% respectively from the highest GS result.

>»> AIR XS showed consistent, stable responses throughout the 8-hour test indicating that it was providing
actionable real-time data at, and above, the regulated exposure limit.

>> The variability of the GS results is broadly in line with the internationally recognised variability of the
methodology at the exposure limit value (stated as £30%).

N
GS1 0.20
GS 2 014
GS 3 0.15

Please see product user manual (TX8100-UM-EN - P5633.1601) for testing and product specificities which should

be considered relevant to application.

REAL-TIME RCS MONITORING FROM TROLEX

Contact sales@trolex.com for more information on how you can
enhance your workplace safety controls with real-time RCS monitoring
technology today.

View full AIR X range: trolex.com/air-x

Find a local distributor: trolex.com/find-a-distributor

AIRX(S |

Become a Distributor: trolex.com/become-a-distributor . W' J

FULL TESTING REPORT INCLUDED BELOW.
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Introduction

Bureau Venrtas UK Ltd undertook a workplace air monitaring assessment at Trolex Ltd, Hazel Grove, Stockport on
11" March 2024, Trolex Ltd has developed a direct reading instrument, Air XS, providing real-time, airborne
concentrations of respirable crystalline silica. As part of the development of the instrument, Trolex Ltd is seeking to
obtain independent active monitoring data, in accordance with the methodology described in the HSE approved
document Methods for the Determination of Hazardous Substances (MODHS) 101 (2015) Crystaline silica in
respirable airborne dust and BS 150 240052021 Workplace afr, Guidance for the measurement of respirable
crystafiine sifica in order to evaluate the accuracy of the Air X5 instrument

Sampling Methodology

Sampling was performed in accordance with the Health & Safety Executive Guidance, HS(G)173 “Monitoring
strategies for toxic substances”.

Table 1 identffies the specific sampling methodology used.

Table 1; Sam pling Methodology

Substance Methodology Sampling Media Flow Rate Analytical Method
Respirable 23mm PVC Filter 2.2 ¥min , b
Crystalline Silica MDHS 101 in Cyclone Samgler +- 0.1 Wmin XA-Ray Difraction (XRD)

ISC 24095:2021 references an uncertainty estimation of +/-30% wariakility at the exposure limit value stating
“Performance criteria give limits to the expanded uncertainty in occupational hygiene analyses to reduce the potential
for incorrect decisions due to the poor precision of results [ISO 20581). This uncertainty includes the imprecision in
the sampling and analytical methods and s specified as a maximum of +/- 30% at the exposure limit value and +/-
0% at about half the limit value.”

Table 2 identfizs the calibration eguipment used during this assessment.

Table 2; Equipment

Use Serial Number

Flow Calibrator Mesalabs 200-520M Defender 133117

Mote: Atthe time of the assessment all equipment was fully calibrated, where appropriate, Calibration cerificates for
2ll equipment used are available on request

Acoustics, Vibration and Cecupational Hygiene
Report Mo 2156800404-3 Page 1
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Test Chamber
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The Trolex Test Chamber has a volume of 1 m?. A simple schematic to show its design is provided in Figure 1.
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Figure 1: Schematic to show general design layout of Trolex Test Charmber
An air compressor, cortrollable via a ball valve, was connected to the chamber delivering 6 bar of clean air
supply, filtered for moisiure and additional particulates (2 x High Efficiency Particulate Air [HEFA] filters in line
with a maisture and oil trap).

The Trolex Test Chamber had the facility to mount 3 x Air X5 devices and multiple active pumped samplers
(cyclone samplers) on the device mounting plate within it.

The Air X8 unit was installed elevated above the chamber floor to prevent any restriction to aifllow movement.
The Trolex Test Chamber had the facility for power and data cables to be attached.

The Trolex Test Chamber was sezled during test operations (taped closed to further ensure the unit being
sealed).

The design of the Trolex Test Chamber allows for an "ambient to peak’ dose followed by a transient return to
ambient conditions (based on previous data obtained by Trolex Lid).

Depending on the test regime, 2 single dose or perodic single doses (every 2 hours) are chosen due to previous
data obtained by Trolex Lid highlighting 2 hours as being approximately the decay window for the dust to almost
fully settle,

The room was not temperature-controlled but the conditions remained stable throughout the test period,

Acoustics, Vibrabion and Oecupational Hygiene
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Test Conditions

1,

The premise of the developmental testing of the Air XS direct reading instrument is to introduce a known mass
of compliance dust to the Trolex Test Chamber inwhich the Air XS is set up, then disperse this dust throughout
the Test Chamber using a jet of compressed air. The mass of dust introduced is determined by the intensity of
the test {'low’, ‘medium’ or ‘high' dust levels).

Three (3) static cyclone samplers were placed into the Trolex Test Chamber at set locations to sample for a
period of approximately 8 hours. One (1) cyclone sampler was located on either side of the Air XS device, with
the third positioned on the right hand wall of the Test Chamber, as shown in Figure 2.

Figure Z; Chamber and equipment set-up on showing locations of the cyclone samplars.

The compliance dust used on the day of the assessment was 'Nominal 0-10 micron Arizona Test Dust’. The
dust was stored in a dedicated container and sealed with tape to prevent moisture ingress.

Compliance dust was introduced on four (4) separate occasions — once at the start of the test and then on three
further occasions at 2-hour intervals. The dust was weighed prior to the start of the test on a calibrated balance
(to 3 significant figures as required). The mass of dust required is determined by whether the test is to be
undertaken with "low’, 'medium’ or 'high' dust levels (+/- 2% of acceptable tolerance on the dust mass). For this
assessment, under 'high’ dust conditions, a mass of 300 mg per dose (4 doses in total) was used

Before weighing out the compliance dust, the dust container was gently ‘tumbled’ to reagitate the dust and
encourage an even distribution of particle sizes (as recommended by the supplier). Using a laboratory spatula
the compliance dust was weighed onto a sample disc prior to being manually transferred to the dust chamber
funnel. The funrel was then charged with the dust orto a circular collection plate. The collection plate was then
subject to a 3-second burst of compressed air for omni-directional distributicn/dispersion of the dust

The three (3) cyclone samplers were positioned to ensure there was no bias/hot spots. The samplers were
located at a suitable distance from each respective air inlet on the Air XS device but close enough to be
representative of the sarme air space. Visual signage within the Trolex Test Chamber (visible in Figure 2) allows
for the same sample locations to be used sach time the sampling is undertaken.

Acoustics, Vibrabion and Oecupational Hygiene
Report Mo 21560084-3 Page 3



Table A1: Respirable Crystalline Sdica Results (Quanz + Cristobalite), 11-03-2024 - High Dose, 300 mg (Total 1200 mg)
z F“I.nl:- .:‘:“'p“' Ardytben R Blaanised Coneenlralen
Sample 1D Samgle Description Raln Substance
vmin g iy’
Fo58 Sample 1 LHS of Tralex Und AES anr 1.078 Respirable Crostaling Sica (Quartz + Crislobalile) ¥ ] 0.2
Fh54 Sample 2 RHS of Trabex Lnk &ES 2.152 1044 Reiparable Crstaling Sica (Quarts + Crislobalile) 0143 014
F555 Egmple 3 RHS of Trolex Test Chambeer 485 2.181 1.058 Resprabls Crysialing Silca (Quartz + Crislobalile) (R b ] 013
F562 Fleid Blank Refarence Sample 1 - - - Respwable Cryslakine Slca (Quarz + Crislobalile) <0010 -
FHE3 Fik] Biank Refarence Sampis I = 5 = Resprable Crosiahng Sich (Quane + Crsichaie) <0ma =
F564 Finkd Bnnk Refarence Sampla 3 = = = Resoranle Crosiakng Sic (Quanz « Casiehade) <000 2

" Where the Tess Ban’ symisal (<) 15 used, this denoles thal Bhe resulls for both Duertz and Cristobalbe were Delow the analybzal limit of delecon

Trodex Alr X3 average RCS concentration aver 8h

Average Concentration

mg/m*

Acpusics, Vibralion snd Occupatiorl Hygene
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CERTIFICATE OF ANALYSIS
M550 reference: 24-08536
Report date: 75-03-2074
Customer: Buresu Ver it
2rd Eloor Atlantic House
&t as Business Park
Withenthawe
M22 5FR
Customer contactisl: nicholas.gregory@bureauveritas.com
Customar reference; 2156009/001
Customar PO Analysis started: 19-03-2024
Customer sampling date; - Anahysic complate: J5-0E-2024
Diate received: 15-03-7004 Conforming: Yes
Thiz reprort chall net be reproduced except when in full withoud spprdval of the Libaraicny
Results anly relile 1o the dems lested. Aesults apcly Lo Re sampies as recerwed,
Confarmance is contingent upen accurate infarmaton beng praovided by the custormer and customer compleance with rebevant sample
kandling and stasnge cemaditions priar 1o receipt 31 the aboratery.
Al piricrd and intergretatisng expreited withan this regsom are oulisde Mackweod's ioope of accredtaticn.
Accreditation Key:
¥ 1 150 17025 UKAS M : MCERTS
N Mon Gccredited (5] : Subcontracted
Mot
Reported by: Rosie Daffern —
Position: Senier Analytical Chemist == ;éx‘
Approved by: Sebastian Dahl - Ilnl
Position: Laboratary Manager '“_:—; e Wl
Farjon behalf of Marchwond Scientific Services Ltd B )
& 0161 703 9170w www cawood.coukmarchwood k—ﬂ’“’““"'“"‘-m'm
Marchwood, Unit 5 &0 Smithfold Lane, Worsley, Gr Manchester M28 OGP wWhwrw.cawood. couk
Pagelcl2
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Anahyeie of reepirable erystalline ellea by XRD frorm PVC Filter(s] (W1 MCR 006)

M35L sample ref:| 24-68536-001 | 24-58536-002 | 24-6E536-003 | 24-58534-004
Customer sample ref: F556 F554 F555 F5€2 Blank
Determinand Units | LOD Acc.
Respiratle e mg 0,005 i} 0.0 013 014 =0,005%
crystaline silea |Cristobslite mg | 0.005 ki 0.019 £.013 0,015 0,005
M35L sample ref:| 24-68533-005 | 14-68534-006
Customer sample ref:|  F5G63 Blank F5G4 Blank
Determinand Units | LOD | Acc.
Respiratle Carts Mg 0,008 Al <0003 <0, 005
crystaline silea |Cristobalite mg | 0.005 ¥ <005 <005
Page 2 of 2
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Report Mo,; 21360084-3

Page &



Client: Trolex Ltd

Title: Respirable Crystalline Silica Monitoring
14™" March 2024

Report No.: 21560094-5

Commercial in Confidence
@ Bureau Veritas UK Limited
The copyright in this work is vested in Bureauw Veritas UK Limited, and the information contained herein is confidential.
This work, either in whole or in part, may not be reproduced or disclosed to others or used for any purpose,
ather than for internal dient evaluation, without Bureau Veritas' prior written approval.
Bureau Vertas UK Limited, Registerad in England & Wales, Company Mumber: 01758522
Registered Office: Suite 206 Fort Dunlop, Fort Parkway, Birmingham B24 9FD
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Introduction

Bureau Ventas UK Ltd undertook a workplacs air monitoring assessment at Trolex Ltd, Hazel Grove, Stockport on
14" March 2024, Trolex Ltd has developed a direct reading instrument, Air XS, providing real-time, airborne
concentrations of respirable crystalline silica. As part of the development of the instrument, Trolex Lid is seeking to
obtain independent active monitoring data, in accordance with the methodology described in the HSE approved
document Methods for the Determination of Hazardous Substances (MOHS) 1071 (2015) Crystaline siica n
respirable airborne dust and BS 1SS0 240052021 Workplace afr. Guidance for the measurement of respirable
crystafiine silica in order to evaluate the accuracy of the Air X3 instrument.

Sampling Methodology

Sampling was performed in accordance with the Health & Safety Executive Guidance, HS(G)173 “Monitoring
strategies for toxic substances®.

Table 1 identifizs the specific sampling methodology used.

Table 1: Sam pling Methodology

Substance Methodology Sampling Media Flow Rate Analytical Method
Respirable . 25mm PVC Filter 2.2 ¥min
Crystalline Silica WDHS 101 in Cyclone Sampler +f- 0.1 Umin A-ray Ulirsction (XRU)

ISO 240852021 references an uncertainty estimation of +/-30% variability at the expcsure limit value stating
“Performance criteria give limils to the expanded uncerlainty inoccupational hygiene analyses (o reduce the potential
for incorrect decisions due to the poor precision of results [ISO 20581). This uncertainty includes the imprecision in
the sampling and analytical methods and is specified as a maximum of +/- 30% at the exposure limit value and +/-
50% at about half the limit value."

lakie 2 Wentfizs the calibration equipment used during this assessment

Table 2: Equipment

Use Model Serial Number

Flow Calibrator Mesalabs 200-520M Defender 133117

Mote: Atthe time of the assessment all equipment was fully calibrated, where appropriate, Calibration cerificates for
2ll equipment used are available on reguest

Acoustics, Vibrabion and Oecupational Hygiene
Report Mo 215680044-5 Page 1
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The Trolex Test Chamber has a volume of 1 m?. A simple schematic to show its design is provided in Figure 1.
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Figure 1: Schematic to show general design layout of Trolex Test Charmber
An air compressor, cortrollable via a ball valve, was connected to the chamber delivering 6 bar of clean air
supply, filtered for moisiure and additional particulates (2 x High Efficiency Particulate Air [HEFA] filters in line
with a maisture and oil trap).

The Trolex Test Chamber had the facility to mount 3 x Air X5 devices and multiple active pumped samplers
(eyclone samplers) aon the device mounting plate within it

The Air X8 unit was installed elevated above the chamber floor to prevent any restriction to aifllow movement.
The Trolex Test Chamber had the facility for power and data cables to be attached.

The Trolex Test Chamber was sezled during test operations (taped closed to further ensure the unit being
sealed).

The design of the Trolex Test Chamber allows for an "ambient to peak’ dose followed by a transient return to
ambient conditions (based on previous data obtained by Trolex Lid).

Depending on the test regime, 2 single dose or perodic single doses (every 2 hours) are chosen due to previous
data obtained by Trolex Lid highlighting 2 hours as being approximately the decay window for the dust to almost
fully settle,

The room was not temperature-controlled but the conditions remained stable throughout the test period,

Acoustics, Vibrabion and Oecupational Hygiene

Report Mo 21560084-5 Page 2
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Test Conditions

1,

The premise of the developmental testing of the Air XS direct reading instrument is to introduce a known mass
of compliance dust to the Trolex Test Chamber inwhich the Air XS is set up, then disperse this dust throughout
the Test Chamber using a jet of compressed air. The mass of dust introduced is determined by the intensity of
the test {'low’, ‘medium’ or ‘high' dust levels).

Three (3) static cyclone samplers were placed into the Trolex Test Chamber at set locations to sample for a
period of approximately 8 hours. One (1) cyclone sampler was located on either side of the Air XS device, with
the third positioned on the right hand wall of the Test Chamber, as shown in Figure 2.

Right of
Alr X5 unit

.:,-E.. . “
and equipment set-up on showing locations of the cyclone samplers.

- e

Figure 2 Chamber

The compliance dust used on the day of the assessment was ‘Nominal 0-10 micron Arizona Test Dust’. The
dust was stored in a dedicated container and sealed with tape to prevent moisture ingress.

Compliance dust was introduced on four {4) separate occasions — once at the start of the test and then on three
further occasions at 2-hour intervals. The dust was weighed prior to the start of the test on a calibrated balance
(to 3 significant figures as required). The mass of dust required is determined by whether the test is to be
urdertaken with “low’, ‘mediun’ or ‘high' dust levels (+/- 2% of acceptable tolerance on the dust mass). For this
assessment, under ‘low’ dust conditions, a mass of 30 mg per dose (4 doses intotal) was used (31 mg for doses
1103 at 0715 hrs, 09:15 hrs and 11:15 hrs, respectively).

Before weighing out the compliance dust, the dust container was gently ‘tumbled’ to reagtate the dust and
encourage an even distribution of particle sizes (as recommended by the supplier). Using a laboratory spatula
the compliance dust was weighed onto a sample dise prior to being manually transferred to the dust chamber
funnel. The funrel was then charged with the dust onto a circular collection plate. The collection plate was then
subject to a 3-second burst of compressed air for omni-directional distribution/dispersion of the dusl.

The three (3) cyclone samplers were positioned to ensure there was no bias/hot spots. The samplers were
located at a suitable distance from each respective air inlet on the Air XS device but close enough to be
representative of the same air space. Visual signage within the Trolex Test Chamber (visible in Figure 2) allows
for the same sample locations to be used each time the sampling is undertaken

Acoustics, Vibrabion and Oecupational Hygiene
Report Mo 21560084-5 Page 3



Table &41: Respirable fstalline Silica Results (Quarnz + Cristobalite), 14-03-2024 - Low Dose, 30 mg (Total 123 mg)

: Ave
E':T.:,F“ s NP ﬁ:"_:l Analytical Results® Measured Concentration
g mgim?

F566 Sarrple 1 LHS of Tralex Link &51 2.203 1055 Resparable Crysialing SiEca |Quarte + Cristobaie) Q0aT [t

F567 Sarrple 2 RHE of Trolex Ling #51 2.183 1050 Resprable Crysinline Sles |Quane + Crislobaifle) = 0036 LA i)

F588 Tarmgle 3 RHS of Trolex Test Chamber 451 2.202 1.055 Respaable Crostaling Silca (Quarls + Cristcbalile) =2 ] 00E

F582* Foekd Blank Refarence Sample 1 - - - Rescaable Crystaline Sikca {Quarls + Crislobalile) =0.010 -

F3E" Field Elank Reference Sampie I - - - Resparalble Crysialine Sica (Quartz += Cnstobaliie) =0.010 -

a4~ Fieid Blank Refersnce Sampie 3 = - - Respralble Crystaline Sica {Quariz + Cnstobalie) = 0,010 =

* Wheie the Tess Ban symibal (<) 5 used, this dencled thal ®e resulls Tor both Quane and Crislobalbe were balow the anshdical limd of delection.
** For semple FSE7 . B Tess than' symibol (<) dencbes that ro defecinbie level of crisiobalBe was repored i . < 0005 mgi

Hote: The same Seid blanks &5 twse lisbed Tor the monBoning perfomed on the 117 March 2024 wene used, &5 the Siers were i from Ehe Same babch and were submified for snabysis simuRsneousty

Trodex Air X5 average RCS concentration over 8h Bvar age Conceniraien

mgm?

AZOUSHCE, VIDration Snd Qoo onl Hygene
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CERTIFICATE OF ANALYSIS

MS5L reference: 24-53534
Report date: 15-03-2024

Custorner: Bureau Veritas
2nd Floor atlants House
Atlas Business Park
Whthers hawe
M22 S5FR

Custamer contact|s): nicholas. gregomy@lbureauveritas com

Customer reference: 215500545001

Customes PO - anahysis started: 13-03-2024
Customer sampling date: Anabysis complete: 25 03 2024
Dale rerpiwed: 18032004 Conforming: Ves

This reacct shall not be reproduced except when in full wikthout approval of the laboratory.
Result: only relane T the items tested. Resulzs applyte the 1amples a3 recohnd

Canfamance i canlmgent uses accurits infoimation Being provided by the cutormer and custamer corphancs with relssant wmple

hamdling and storags conditons prior Lo recept at the laboratony,

All epinens and iMeraretaticn: erpradeed within thia rapeet are Sutaide Parch wosds ccpe of sccredtation.
BAccreditation Key:
Y 1150 17025 LKAS M : MCERTS

N Non Accredited (5] : Subcontrocted

Motes:

Reported by Rosie DafTern 2 ;_/)——f.'-——
Position: Seniar Analytical Chemist A

Approved by Sebastian Daql L r"
Fosition: Laboratory Marager '-:-__, -t
Forfan bekalf of Marchweood Scientific Services Ltd

~®Cawood

L 06 703 9170w wwew cawood . couk/marchwood SPESTng & vabe, Bbalter fask

Marchwood, Unit 5 60 Smithfold Lane, Worsley. Gr Manchester M28 OGP wWivwLcawood couk
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MssLsample ref:] 24-68534-001 | 24-68534-002 | 24-68534-003 | 24-68534-004
Customer sample ref:| F566 F567 F563 F562 Blank
Determinand Units | LWOD | Acc
Respirable Quartz g Q.005 Y 051 0.031 0,03 <005
crystalline sllica |Cristobalits g 0.005 Y . DO <0005 .00k <0LO0S
MSSL sample ref:] 24-68534-005 | 24-68524-006
Customer samphe refz|  FG3 Blank Faid Blank
Determinand Units | LOD Acc.
Respirable Quartz mg 0.0C5 Y 0,005 <0005
crystalline slica |Cnstobalits mg | 0005 ¥ <0005 <0005
Page 2ol 2
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At Trolex, we save lives.

We believe that no person should risk their life to earn

a living.

Our aim is to become the world’s leading name in health
and safety technology, through pioneering products that
provide real-world benefits to our customers, whenever
workers operate in hazardous environments.

For more information about Trolex, please contact us at:

Website
trolex.com

Enquiries
sales@trolex.com

Telephone
+44 (0) 1614831435

@TrolexUK
infoNON f

Trolex Ltd

Newby Road, Hazel Grove
Stockport, Cheshire

SK7 5DY, United Kingdom
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