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Why choose gas chromatography? 

All sectors of the process industry are 
facing similar challenges: increasingly 
diverse requirements, growing cost pres-
sure and ever more complex processes. 
Another issue confronting the process 
industry is that, although requirements 
may often seem similar, when it comes 
down to the details, no process, measur-
ing task, or infrastructure is ever quite 
the same as any other. It is exactly for this 
reason that precise and reliable analytical 

methods play such an important role in 
the success of your business. 

Siemens has played an active part in 
the process industry for decades now – 
our process gas analyzers have been 
around for 50 years and are renowned 
for their quality, reliability, measuring 
 accuracy and versatility. Our company 
has a long tradition in gas chromatogra-
phy, enabling us to offer you process gas 

One of the basic principles of the process industry can be summed up as follows: “Measure, analyze, optimize!” That is why 

sustainable process improvements and more efficient production can only be achieved on the basis of exact measuring 

procedures and consistently reliable results.

chromatographs precisely tailored to your 
needs. Whether you require short analysis 
times, have stringent safety requirements, 
or need maximum redundancy, our 
 highly-skilled team will understand your 
measuring task and provide you with 
the best possible solution.
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We know what’s in it … 
… we’ve been analyzing it 
for 50 years

Early focus on processes

Siemens recognized the potential of us-
ing gas chromatography in processes very 
early on. The expertise gained from work-
ing on laboratory chromatographs was 
combined with state-of-the-art technolo-
gies to develop the first process gas chro-
matographs (PGCs). The measuring pro-
cesses were automated and the equipment 
was designed for use in hazardous areas 
of chemical plants and refineries. At the 
time, industrial users greeted this devel-
opment with a great deal of skepticism, 
preferring to stick to the familiar labora-
tory analysis, even though it was far re-
moved from the actual processes and the 
results were not available very quickly in 
relation to the process. However, there 
were some far-sighted users who quickly 
saw the potential of using this technology 
in their operations and who became some 
of Siemens first process GC customers. 

The seeds of gas chromatography at Siemens were sown back in 1959, 

with the development of the L50. This was followed by 50 years full 

of innovation, pioneering technology and people with a passion for 

chromatography. 

Siemens’ first process
gas chromatograph: the L50.
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Development of expertise on both 
sides of the Atlantic 

Based on the experience gained with lab-
oratory chromatography, some powerful 
technologies were integrated into the 
process devices, enabling them to per-
form significantly better and ushering in 
a period of considerable change. This was 
the time when the very popular PGC302 
and PGC102 devices appeared on the 
market and also when our American com-
petitor Applied Automation Inc. launched 
its Advance Optichrom process gas chro-
matograph, which set new standards in 
the refining industry. Its fully autono-
mous process mode, together with its in-
novative communication and network 
concept had a huge influence on the PGC 
market. 

A strategic decision 

Just as the new century dawned, Siemens 
acquired Applied Automation, which her-
alded the start of a new era in its chroma-
tography business. The acquisition gave 

Siemens access to the widest range of 
technological features of any chromato-
graph provider, as well as the flexibility to 
meet user requirements in the best pos-
sible way by adapting its systems to the 
specific task at hand. Siemens contributed 
highly developed analytical methods 
and solutions such as valveless column 
switching and injection procedures, while 
Applied Automation provided multi-de-
tector technology for carrying out parallel 
analysis, as well as state-of-the-art com-
munication technology. The acquisition 
of Applied Automation gave Siemens a 
leading market position in terms of in-
stalled base and new systems. Moreover, 
this resulted in optimized business pro-
cesses by utilizing synergies in the areas 
of development, sales and marketing, 
service, and spare parts supply.

1950 1960

1959 2009
1970 1980 1990 2000 2010 2020 future

Laboratory Gas Chromatography (LGC)

Process Gas Chromatography (PGC)

Micro PGC

Applied Automation
Parallel chromatography
Special applications
Communication technology

Siemens
Microsystems technology

Special Siemens developments

Acquisition of Applied Automation 

Transferred technologies 
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The right process gas chromatograph 
for every measuring task

There are numerous, varied areas of application in process analytics and each user expects 

their analyzer to meet different requirements. Our MicroSAM and MAXUM edition II process 

gas chromatographs will provide you with just the right solution for each and every gas 

chromatography application.

MAXUM edition II highlights

The MAXUM edition II is incredibly versa-
tile, combining more analytical modules 
of different types than any other process 
chromatograph before it. This broad basis 
means that you can use the MAXUM 
 edition II for all your different measuring 
tasks and make significant savings in 
terms of capital investment, training and 
spare parts.
•  MAXUM offers include FID, TCD, FPD, 

ECD, HID and PID, which can also be 
combined to produce multi-detector 
configurations, make the MAXUM 
 edition II the world’s most versatile 
chromatograph.

•  The flexible oven concept provides for 
an energy-saving airless oven and an 
airbath oven. The airbath oven is also 

available in a temperature-programm-
able version. Both can be supplied as 
dual ovens, which enables you to run 
one complex or two simple applica-
tions in one single chromatograph, 
where you would otherwise require 
two separate chromatographs.

• Parallel chromatography divides a com- 
 plex application into a number of sim- 
 ple sub-applications, which are then  
 analyzed simultaneously. This reduces  
 cycle times and facilitates maintenance.
• The patented, valveless live column  
 switching technology has been a tried- 
 and-tested feature of Siemens chroma- 
 tographs for many years now. This type  
 of design does not involve any moving  
 parts and is chemically inert, making it  
 maintenance-free.
• Electronic pressure controllers provide  
 programmable pressure control with- 
 out the need for throttles or needle  
 valves, which is ideal for Siemens live  
 column switching.
•  State-of-the-art TCP/IP communication 

and Ethernet standard hardware mean 
that the MAXUM edition II is com-
patible with a wide range of different 
networks, which simplifies communi-
cation between chromatographs, 
 computers, and operating personnel.

• Flexible PC operation using Windows- 
 based software and Ethernet commu- 
 nication enables every parameter to be  
 remotely monitored in a very straight- 
 forward way.
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MAXUM or MicroSAM – Which device is best suited to my application?

Do you have an application where space in 
the analyzer shelter is a critical factor? 

Do you need a solution which can be inte-
grated into your complete system without 
a great deal of expense? 

Are you looking for a device which is capa-
ble of taking time-critical measurements as 
part of complex applications? 

Do you find that device maintenance takes 
a long time and is very complicated? 

Do you need a gas chromatograph for 
samples with a complex composition, for 
trace detection, or for liquid samples?

MicroSAM features the very latest silicon-based micromechani-
cal technology, which has enabled the size of the device to be 
reduced to that of a football, while increasing its performance 
at the same time.

The compact, rugged design of the MicroSAM means that it 
can be integrated into the process environment easily and 
cost-effectively.

The parallel chromatography of the MAXUM edition II enables 
complex applications to be divided across a number of simple 
units, which shortens analysis times and improves device 
serviceability.

MicroSAM offers an average maintenance time of half an hour. 
These chromatographs can be serviced by staff with practically 
no training, which increases the availability of your plant.

The MAXUM edition II can be used for applications such as 
temperature-programmed analysis, trace analysis with special 
detectors, or analysis of vaporizable samples.

MicroSAM highlights

Space is an important factor in both re-
furbishment and greenfield projects. 
The micro process GC MicroSAM signifi-
cantly reduces space requirements. If the 
MicroSAM is deployed with conventional 
PGCs, smaller analyzer shelters are required 
at significantly reduced costs. When com-
bined with a user-friendly remote opera-
tion concept, the MicroSAM allows for 
field-mounted operation directly at the 
sampling point. This is particularly advan-
tageous in those installations where ana-
lyzer shelters cannot be used for reasons 
of space or cost, as well as in remote 
plant locations with limited infrastructure 
and maintenance capabilities. MicroSAM 
offers significant advantages in terms of 
investment and life-cycle costs compared 
to traditional PGCs:

 

• Analyzer maintenance possible even  
 without special prior knowledge
• Fast and simple replacement of the  
 analysis module instead of replacing 
 or repairing individual components
• Lower operational costs due to re-
 duced power and utility gas require- 
 ments; no instrument air necessary
• Sun and rain protection provided by a  
 canopy or a simple enclosure, rather  
 than using an analyzer shelter
• Shorter sample infeed, return, and  
 waste lines
• Lower sample extraction volume
• Reduced engineering and installation  
 time and costs
• Use of MAXUM edition II software 
 reduces training requirements
• Communication interfaces and 
 network connection as for the 
 MAXUM edition II
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Product MAXUM edition II

Analytical system

Detector types Thermal conductivity (TCD/8 cells or 2 cells), 
flame ionization (FID); flame photometry (FPD),
helium ionization (HID), photo-ionization (PID),
electron capture (ECD)

Number of detectors Max. 3 detector modules

Ovens Airless oven (single or dual), airbath oven (single or dual)
The temperatures of dual ovens can be adjusted independently 
of one another; both oven types are operated isothermally.

Temperature ranges 5–225 °C (airbath oven), 5–260 °C (airless oven)

Oven options Vortex cooling for applications below the ambient temperature, 
temperature-programmable airbath oven

Sample/column valves Diaphragm valves, diaphragm piston valves, rotary slide valves 
and “valveless” live switching

Columns Packed, micro-packed, or capillary separation columns

Gas supply Up to 8 electronic and up to 6 mechanical pressure controllers

Sample receipt conditions

Permissible states Gaseous, liquid

Sample flow 50–200 ml/min (gaseous sample); 5–20 ml/min (liquid sample)

Min. sample pressure 35 kPa

Max. sample pressure 2,070 kPa

Max. sample temperature 120 °C standard (higher temp. optional)

Communication

Serial output RS232, RS485

Ethernet Standard 10/100 Base T Ethernet, TCP/IP

Reports Modbus RTU via serial interface/OPC (ODPC) via Ethernet

I / Os Standard: 2 AO, 4 DI, 8 DO pneumatic, 4 DO electrical

Design, enclosure

Weight 77 kg

Degree of protection IP54 / NEMA 3

Ambient temperature –18 to 50 °C

Relative humidity 99% non-condensing

Certification

ATEX ATEX II G EEx pedmib IIB + H2

CSA CSA Class I, Div 1; Group B, C, D

Technical data
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MicroSAM

Thermal conductivity (micro TCD)

Max. 8 TCD cells

Isothermal airless oven

60 – 165 °C

None

“Valveless” live switching

Capillary separation columns

4 electronic pressure controllers

Gaseous

20 –100 ml/min

10 kPa

50 kPa

120 °C

RS232, RS485

Standard 10 Base T Ethernet, TCP/IP

Modbus RTU via serial interface/OPC (ODPC) via Ethernet

4DI, 4DO

15 kg

IP65 / NEMA 4X

–20 to 55 °C

90% non-condensing

ATEX II 2 G Ex d IIC T4

CSA Class I, Div 1; Group B, C, D
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Successful process analytics require 
more than just a gas chromatograph

The considerable benefits of gas chromatography can only be fully exploited when 

the outstanding technologies found in the MAXUM edition II and the MicroSAM are 

combined with other factors.

Application
The customer-specific adaptation of the 
device to the measuring task is called an 
“application.” It is only at this stage that 
the strengths of the MAXUM edition II and 
the MicroSAM can be put to good use and 
our application specialists are involved in 
the process right from the very beginning. 
They configure the device, including the 
oven, detectors, valves, and separation 
columns, based on a detailed customer 
specification. The appropriate solution is 
then developed in close collaboration 
with the customer, to whom it is presented 
at the factory approval stage. Our ap-
plication specialists have many years of 
experience working on hundreds of differ-
ent applications with our MAXUM edition II 
and MicroSAM gas chromatographs. 

Sample preparation
The quality and reliability of the measured 
values supplied by a gas chromatograph 

are directly dependent on the quality of the 
samples fed into the device. Sample prepa-
ration is, therefore, an integral part of any 
reliable analytical solution. What’s more, 
sample preparation is responsible for 50% 
to 80% of the maintenance costs and 
downtimes associated with an analyzer. 
Siemens recommends a sample prepara-
tion process which is tailored to gas chro-
matographs in order to ensure that the 
 devices are reliable and easy to maintain. 
The future will see a trend toward in-
creased automation of sample preparation. 
If the sample preparation process can sup-
ply additional measured data such as flow 
rate, temperature, and pressure, this could 
help to diagnose faults at an early stage 
and, as a result, reduce maintenance ex-
penditure.

Data management
Reliable analyzer communication plays a 
very important role in terms of process 

control. The MAXUM edition II and the 
MicroSAM are independent analyzers, but 
they do use the same software and net-
work infrastructure to perform communi-
cation tasks. The software and infrastruc-
ture are used to capture, correct, and 
transfer measured values, and to set and 
modify parameters. Furthermore, calibra-
tion and validation settings need to be 
updated and status signals checked. All 
these functions can be carried out by the 
Siemens Analyzer System Manager 
(ASM), which is a software tool that facil-
itates the management of analyzers in 
large networks. It enables data to be 
clearly displayed and evaluated, perfor-
mance figures to be drawn up, and main-
tenance jobs to be recorded. It also offers 
tools for network diagnostics, static 
 evaluations, and data display.

Technology

Sample 
preparation

Application

Data 
management
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Many different sectors, varying 
requirements, one partner for all of your 
process gas chromatography needs

Our process gas chromatographs are extremely versatile. With a customer-specific 

configuration, they can be used for measuring tasks in a wide range of different chemical 

and petrochemical processes.

The MicroSAM and MAXUM edition II are 
frequently used to take measurements in 
the following fields:

• Petrochemicals
 Ethylene, polyethylene, propylene, 
 polypropylene, benzene-toluene-
 xylenes, phenols, butadiene, and 
 numerous derivatives; for composition  
 and purity; modern fuel extraction 
 methods, such as gas-to-liquid (GTL)  
 and biomass-to-liquid (BTL)

• Refining
 Analysis of light and heavy hydrocar- 
 bons; composition and purity; process  
 monitoring of alkylation and reform- 
 ing; sulfur content of gasoline and  
 diesel, PINA and measurements with  
 simulated distillation

• Natural gas (preparation) 
 Methane, ethane, and other light 
 hydrocarbons, calorific value, BTU and  

 specific gravity, NGL, LNG, and liquid- 
 gas processes or samples

• Chemicals
 Fine chemicals, products made by 
 means of polysilicon manufacturing,  
 chlorine gas, and chlorinated hydro- 
 carbons

• Environmental monitoring
 Monitoring of ambient air, waste gas,  
 waste water, and cooling water

• Industrial gases
 Nitrogen, hydrogen, gas purity, and air  
 purification, air separation 

This list contains just a few examples of 
applications where the MAXUM edition II 
or MicroSAM can perform measurements. 
The wide range of applications offered by 
these devices means that many more ap-
plications can be implemented which are 
completely new to process gas chroma-
tography.
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Using process analytics in BTX and phenol 
production plants

Aromatics are planar, ring-shaped compounds with 
conjugated double bonds which consist of just two 
elements: carbon and hydrogen. They are important 
intermediates and serve as the starting material for 
a range of products. Aromatics are derived from pe-
troleum and, to a lesser extent, from carbon. Process 
analyzers, primarily process gas chromatographs, are 
used as standard instrumentation in phenol plants. 
They capture key data for process control and quality 
assurance as well as for asset management.

Process analytics in polyethylene plants 

We have been demonstrating our skills in creating 
successful analysis systems for polyethylene plants 
over a number of decades now, from planning and 
engineering to production, installation and mainte-
nance. Process gas chromatographs are indispens-
able in ethylene plants. They derive key data from 
the process and make it available to the operator or 
the control system. 

Our GCs play an essential part in increasing plant 
 efficiency, verifying that specific regulations are 
 being observed, protecting personnel, plant and 
the environment, and in lowering emissions in an 
 efficient manner. 

Application examples for 
MAXUM and MicroSAM
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LNG solutions from a single source 

LNG is natural gas in liquid form. It therefore has 
a high energy density, which makes storage and 
transportation over long distances from the gas field 
to the consumer economically viable. LNG is pro-
duced from natural gas in large liquefaction plants. 
Process analytics plays an important role in terms of 
ensuring reliable, efficient plant operation and high 
product quality. 

Process gas chromatographs are the dominant pro-
cess analyzers found in an LNG plant. They are used 
not only to determine process data in order to opti-
mize plant operation, but also to ascertain calorific 
values for billing purposes. With our two process gas 
chromatographs, MAXUM edition II and MicroSAM, 
we are able to offer the optimum solution for every 
measuring task, all from a single source.

Powerful gasoline analysis

Performing a full analysis of gasoline is quite a 
challenge. However, the MAXUM edition II, with its 
unique flexibility, analytical capabilities and modular 
design, meets users’ requirements perfectly. These 
requirements are many and varied, and include the 
following: a powerful gasoline analyzer, use of 
standard components only, from liquid injection and 
the dual oven concept to valveless column switching 
and detectors, and suitability for use in other appli-
cations. The MAXUM edition II enables precise analy-
sis of components which have a significant effect on 
the octane number, and are thus decisive in terms of 
benzene quality.
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Service and support

We offer tried-and-tested concepts for process analytics.

Our services range from planning and 
professional specialist support to connect-
ing your device up to the control system 
and beyond to comprehensive customer 
service: 

• Plant planning and scheduling
• Professional design and engineering 

of analysis systems (FEED for PA)
• Specialists offer advice in selecting 

your analytical systems and process 
devices

• Plant documentation
• Installation, testing, and 

commissioning
• Remote servicing
• Comprehensive after-sales service

Training
To optimize system availability, we offer a 
comprehensive process analytics training 
program for our customers’ engineering, 
operating and maintenance personnel. 
Training can take place at Siemens Train-
ing Centers (Karlsruhe, Houston, Shang-
hai) or at the customer’s site and can be 
carried out on a system or application-
specific basis. With trained in-house 
servicing personnel, customers will be 
able to carry out their own servicing work 
and even certain repair work.

Service agreements

A reduction in downtimes and the ability 
to improve planning of your maintenance 
costs are just two of the many benefits 
that come from having a Siemens service 
agreement in place. We offer packages 
that cover preventive maintenance, fault 
elimination and on-call services, for ex-
ample, and we can also put together cus-
tomized service packages if required.  

Worldwide service
Plants need to run reliably around the 
clock and efficient process analytics are 
an essential prerequisite when it comes 
to achieving this. Plant operators also 
need to be able to rely on their providers 
delivering quick and professional service. 
Whether you need advice, a fast delivery, 
or new devices to be installed, we offer a 
global network of experts who are avail-
able in all corners of the globe. By com-
bining process analytics with the latest 
communication technologies, we are also 
able to provide effective remote servicing 
for our gas chromatographs.

www.siemens.com/automation/
service&support
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Further information

Welcome to Process Analytics
www.siemens.com/processanalytics

Unique range of analytical options
www.siemens.com/maxum2

The new dimension in process gas chromatography
www.siemens.com/microsam

www.siemens.com/automation

Subject to change without prior notice
Order No.: E20001-A340-P720-X-7600
DISPO 27902
BOLL/18965 GI.SC.PA.XXXX.52.0.01 WS 01106.0
Printed in Germany
© Siemens AG 2010

Siemens AG
Industry Sector
Sensors and Communication
76187 KARLSRUHE
GERMANY

The information provided in this brochure contains merely 
general descriptions or characteristics of performance 
which in actual case of use do not always apply as described 
or which may change as a result of further development 
of the products. An obligation to provide the respective 
characteristics shall only exist if expressly agreed in the 
terms of contract. 

All product designations may be trademarks or product 
names of Siemens AG or supplier companies whose use by 
third parties for their own purposes could violate the rights 
of the owners.


