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Presentation agenda @

* The toxicity of Volatile Organic Compounds (VOCSs)
" Process Mass Spectrometer analysis of BTEX

= Secondary Electron Multiplier detector technology
* High performance Micro Channel Plate

" |ncorporating Lower Explosion Limit analysis

= Sample data

= Conclusions
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Toxicity of VOCs - BTEX isA)

Compound MW |OSHA PEL|OSHA PEL| NIOSH NIOSH MS
STEL ppm | 8-hour |REL STEL [REL 8-hour| Detection
TWA ppm ppm TWA ppm Limit

Benzene 78 5 1 1 0.1 <5 ppb
Toluene 92 300 200 150 100 <5 ppb
Ethyl Benzene 106 100 125 100 <5 ppb
Xylene 106 100 150 100 <5 ppb

* Occupation Safety & Health Organisation (OSHA)

« Short Term Exposure Limit (STEL)

* Permissible Exposure Limit

« Time Waited Average (TWA)

« National Institute for Occupational Safety & Health (NIOSH)
« Recommended Exposure Limits (REL)
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Process MS solution for BTEX
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« Each VOC calibrated individually

« Minimal interference between species
* ppb detection limits for each VOC

* Cycle time typically 12 seconds

* 60 or more sample points is common
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Secondary Electron Multiplier

Secondary Electron Multiplier
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Twin Microchannel Plate SEM
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Higher performance Twin MCP

SA
.

Ion Single MCP Ion Optical Electrometer Ion Statistical | Total SignalNoise
current current at 10* | Noise (amps) Noise (amps) Noise (amps) Noise
(amps) gain (amps) (amps)

100 ppm 1.00E-13 1.00E-10 1.00E-13 1.00E-14 1.26E-13 2.36E-13 4223

10 ppm 1.00E-14 1.00E-11 1.00E-14 1.00E-14 4 00E-14 6.00E-1 166.7

1 ppm 1.00E-15 1.00E-12 1.00E-13 1.00E-14 1.26E-14 2.36E-1 423

0.01 ppm 1.00E-17 1.00E-14 1.00E-17 1.00E-14 1.26E-15 1.13E-1 0.9
Ion Two MCPs Ion Optical Electrometer Ion Statistical | Total SignalNoise
current current at 10 | Noise (amps) Noise (amps) Noise (amps) Noise
(amps) gain (amps) (amps)

100 ppm 1.00E-13 1.00E-09 1.00E-12 1.00E-14 1.26E-12 22 ?E-l.\ 430.6

10 ppm 1.00E-14 1.00E-10 1.00E-13 1.00E-14 4.00E-13 3. 1[I'E-13\ 196.1

1 ppm 1.00E-15 1.00E-11 1.00E-14 1.00E-14 1.26E-13 1_46E-13\ 68.3

0.01 ppm 1.00E-17 1.00E-13 1.00E-16 1.00E-14 1.26E-14 2.27E-14 \
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Incorporation of LEL monitoring
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Incorporation of LEL monitoring
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LEL & VOC data incorporated

——Benzene =——DMNethyl Cyclopentadiene = ——Styrene =—=Total hydrocarbons
0.05 16000
%
1 m - 14000
0.04
- 12000 g
(=%
=
T L £
E[}_{}S - 10000 g
E :
..a- =
= - 8000 &
@ =
o o
g :
002 3
S - 6000 £
- =
T
=
- 4000 2
B-m ‘WMN‘VW N -y
- 2000
P e o o ipa S W
0 5 10 15 20 25 30 35 40
Elapsed Time (hours)

2nd ISA Analysis Division Singapore Symposium 2018 | 27 September 2018 | Singapore | Sheraton Towers
Copyright 2018, ISA. www.isa.org. All rights reserved. No part of this work may be reproduced, stored in a retrieval system, or transmitted in
any form or by means, electronic, mechanical, photocopying, recording or otherwise, without the prior written permission of the publisher.




Conclusions @

= Combined solutions provide employee, environment and
plant safety capability

= Both techniques should have fast response time to avoid
compromising performance

= MS detection limits are significantly lower than exposure
limits

= Micro Channel Plate improves performance of MS and
extends the detector lifetime

* The hybrid solution may reduce or eliminate the need for
point LEL detectors and the associated infrastructure
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