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Process mass spectrometers
with GasWorks® interface

Process mass spectrometers are engineered to meet a number of
challenging process applications in the petrochemical, iron and steel,

and biotechnology industries. Highly reliable and easy-to-own,

Thermo Scientific™ process mass spectrometers deliver faster,
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more complete, lab-quality online gas composition analysis.

Lab Scale: Thermo Scientific” Prima BT bench top process mass spectrometer
Production Scale: Thermo Scientific” Prima PRO process mass spectrometer
or Thermo Scientific” Sentinel PRO environmental Mass spectrometer

GasWorks
Process MS
Software

The Thermo Scientific™ GasWorks software provides an intuitive,
information rich and flexible window into the operation of the
Prima PRO, Prima BT and Sentinel PRO. The 21 CFR Part 11

compliant software was produced in a certified ISO 9001 environment.

1
| ]
Sentinel PRO

GasWorks is designed for rapid installation and to facilitate ongoing Designed for simple configuration,
) . o . operation and maintenance without the need for
operation while providing a secure, stable platform for process analytics. specialist knowledge of mass spectrometers.
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Process mass spectrometers
with GasWorks interface (cont.)

The suite includes a wide range of functions and features, allowing
it to be matched exactly to the needs of the user. Whether

the requirement is for simple alarm indication in the event of a
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manufacturing process failure, or for complex data presentation

for process understanding and control, GasWorks is well equipped
to offer an effective solution. Regular updates ensure that users
are able to access the latest enhancements as soon as they

become available.

\ Pharmaceutlcals/b|otechnology =
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Optimal performance _

Scanning magnetic sector technology | Analog scans

The primary feature of the process analyzer is the scanning
magnetic sector technology. This field-proven technology has

demonstrated the highest performance for on-line gas analysis.

Scanning magnetic sector technology offers precision,

accuracy, long intervals between calibrations, and resistance to
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contamination. Typically, analytical precision is between 2 and

By Cwpws ey D e

10 times better than a quadrupole analyzer, depending on the o — =8

gases analyzed and complexity of the mixture. This resistance to

contamination is essential to ensure continued operation without

any requirement to interrupt the analyzer for mass filter cleaning.

The signal intensity at any specific mass position on a scanning

magnetic sector analyzer appears as a flat top peak, negating the

need to measure the exact middle of the peak. This means that

any small drift in the mass scale will not result in a change in TEEE s

signal intensity.
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Independent testing at the world renowned
and accredited test authority EffecTech

. . . . , validated the unrivaled accuracy of the Prima
The scanning magnetic sector in the Prima PRO, Prima BT

PRO for a range of common gas species over
wide dynamic ranges.

and Sentinel PRO is laminated to scan at speeds equivalent to

that of quadrupole analyzers, offering the unique combination

of rapid analysis and high stability of an unlimited number of

user defined gases.

Speak with a representative »

) ) The performance benchmarks of this instrument were calculated over the following
@ IM\ Propylene maximum expected composition range when used in combination with an 1SC 17025
accredited calibration gas.
sample composition range *
component calibration gas (%mol/mol) ’ (%mol/mol}
I TE—— . ’ P ——— minimum maximum
amount fraction [%malmol] amaount fraction [Yemalimod] amount fraction (%molimal}
Methane E,hane Hydrogen '_ nitrogen 9.000 + 0.015 0.10 9.94
carbon dioxide 5000 = 0.015 0.05 2.50
/ methane 9.000 + 0.02 9.85 64.90
ethane 5000 + 0013 0.50 2475
5 s " - propane 10.000 = 0.025 0.11 19.72
_ S Mt ion Dhenstincl : S et (el N i ethene 50000 & 0.0015 0.10 10.06
~ Propane .. ~ Ethylene | Carbon Monoxide propene 50000 + 00130 0.10 4.90
hydrogen 43.0000 + 0.0700 10.01 68.69
carbon monoxide  9.0000 % 0.0150 0.10 6.79
"The quoted expanded uncertainty is based upon a standard uncertainty multiplied by a
e L . A A 8 . coverage factor of (k=2) providing a level of confidence of approximately 95%
% These ranges correspond to the maximum reference gas range

Proven to have linearity superior to gas chromatography, the Prima PRO scanning magnetic sector is the only process MS
to be independently verified for linearity and precision by the internationally renowned and ISO accredited laboratory.

EffecTech  Click here to visit EffecTech website
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Rapid Multi-Stream (RMS) sampling | Stream status
The unique Rapid Multi-Stream (RMS) inlet system allows for the
selection of 16 to 64 streams and sets new standards for speed
and reliability of multi-stream sampling and maintenance intervals.
Avoid multiple gas chromatographs, extra maintenance of multiple
instruments, and rely on one process mass spectrometer to
analyze up to 64 sample gas points. Combining two RMS enables

sampling from more than 100 points.

The RMS is not a rotary valve allowing all gas streams to flow
continuously. The position of the rotating arm is optically encoded

for reliable computer controlled stream selection.

Downstream of the RMS is a digital flow sensor to report sample

flow for each selected sample point.

thermofisher.com/gasworks

Flare gas stream

o
8 .

Masses To Be Used In Analysis

Analysis Gas  Units| Con  Con | Detector 23‘12?‘1516262,'2529303234354143445254565?36!2?5569113014]
H2 % 0 100 Faraday &4
CH4 % 0 100 Faraday [ 4 i 4 E
H20 % 0 100 Faraday =
C2H2 % 0 100 Faraday M e =
O % 0 100 Faraday B E M te B B
N2 % 0 100 Faraday td Bk
C2H4 % 0 100 Faraday |bd &d & b & b Bk
C2HE % 0 100 Faraday |bd B & B & b Ee M
02 % 0 100 Faraday =] bl
HZs % 0 100 Faraday i i
|C3H4 % 0 100 Faraday e e (= ]
CIHG * 0 100 Faraday |4 & & b B L = i B &
C3H8 % 0 100Faraday (MM KEE ©©EEHR ERERER
coz2 % 0 100 Faraday ERERENT] B M %)
C4H4 % 0 100 Faraday (= |5
CAHB % 0 100 Famday [ BERA BE ==
CdHE % 0 100 Faraday |4 MM =] ]
i-C4H10 % @ 100 Faraday | ARRERA PR EREARR
n-C4H10 % 0 100 Faraday | ARRERA PFRARHAERPRRAEARR
i-CAH12 % 0 100 Faraday | HRRER MR RRAERRR
n-C5H12 % 0 100 Faraday | HERER MEAMHE REAERRR
CEHE % @ 100 Faraday HER [ E B B F HE
n-CEH14 % 0 100 Faraday BREEH PEEEREEERER B
CTHS % 0 100 Faraday =R=N =] FEERERE B [zl=l=
nCTH1G % 0 100 Faraday BEREEE PEREE RO ERER B
n-C8H18 % 0 100 Faraday =R= NNl PEEE BEHEBER B (]
4 Advanced Analysis
Analysis N... [Air | Masses To Be U
Analysis Gas Unils Con | Con | Deleclor |12 13 14 15 16 20 22 23 27 28 29 30 32|33/34 36 38 40/ 43 44 45 46
Nilrogen % 0 100 Faraday 0o OO O
Argon % 0 100 Faraday OO0
Oxyaen % 0 100 Faraday u] ﬁ]j O
Carhon Dioxida nom 01000 Faradav  ICLC] 1 mEm (| OO O

Process gas stream
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components and tools necessary to complete the routine maintenance

==
Instrument status: GasWorks software Instrument status S
The local data historian is used to record g:""tw 'fm"“" P
instrument diagnostics throughout the life of @ Fiament Curent 281 Aimps
the mass spectrometer. The data is designed @ Filarret Currcat Limit 3.06 g
to provide a comprehensive health profile for | [ Floment ongriy oK
the system giving the maintenance engineers g g ;“T{T:Sf‘:‘ T meg
the best possible chance of identifying the | = it S
. .o root cause of any failure. 5 |@ i CumentLimit oK N
Simplified procedures _— 3 (@ e o1 0vas o
v ® @ Repeller Voltage 6.47 Vit 4 "
: H = |@ source Cument 117.0 uAmps c
Simple maintenance = o :
. . . . . . e OTmCunen! 47.3 uAmps =
The standard service kit ships with all Prima PRO and Sentinel PRO &
3 -
systems and is an option with Prima BT. The kit includes all the - =
5 %
D
[@X
99

to simplify maintenance procedures.

Rather than changing filaments or cleaning the source, users now simply

change the entire source, replacing it with the fully tested spare.

Swap
inlet probe
and

Similarly, with the vacuum gauge, there is no need to disassemble caplery

for cleaning. Once the service has been completed, ship the kit [ swpion

source

case to
factory

Simple Service
Upload/
Procedure domnioad

data

to your nearest service center for refurbishment.

Frequently Asked Questions

Run
calibration
routine

i Click here to download the full gasworks FAQ Flyer

Toempftr
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Data review e
1 Sample Line st r

Simple operation Ei;.”f EZKEZ =

GasWorks has a data review program that a Em“’: :E

user can install on an office PC to access data g .
offline. For ease of analysis, the data can be i ;ZZZEZ §
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Click here to view the Process Mass Spectrometry product comparison guide
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Additional resources

1. Gas Analysis Mass Spectrometry Applications in Fermentation and Cell Culture Processes
2. Improving Low Carbon Steel Production in Specialty Steel Processes
3. Gas Analysis Mass Spectrometry in Catalysis Research and Development
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About Thermo Fisher Scientific

Thermo Fisher Scientific is the world leader in serving science. Our mission is to enable our
customers to make the world healthier, cleaner and safer. We help our customers accelerate
ife sciences research, solve complex analytical challenges, improve patient diagnostics,
deliver medicines to market and increase laboratory productivity. Through our premier brands
— Thermo Scientific, Applied Biosystems, Invitrogen, Fisher Scientific and Unity Lab Services —
we offer an unmatched combination of innovative technologies, purchasing convenience and
comprehensive services.

For additional information or to request a quote, please click below.
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