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The guidelines touch on the basic building blocks of good process 
analytical management such as:

•	Understanding failure mechanisms

•	Managing adsorption of analyte

•	Product component effect on quality

•	Understanding and managing the sources of variability

A well thought out analytical and process control system that 
designs quality into the process from the start will save the plant 
operators in the not-so-long run. Quality designed in from the start 
encompasses all factors from material selection, system design/
layout, component selection, installation, and data management.

 Material Selection
Good sample transport system design incorporates multiple 
factors in material selection including corrosion resistance, surface 
inertness/adsorption, functionality, workability, durability, and cost.  
Stainless steel is the go-to material for sampling transport systems 
because it checks most - but not all - of the design boxes. Under 
extreme conditions, stainless steel can corrode and adsorb test 
analytes, causing inertness issues and premature system failure.  

Inert coatings are used as a backstop to stainless steel’s weak 
points. The result? Improved process measurement quality and 
durability. Start by selecting the right coating for the application.  
Select the coating based on:

•	 System exposure/environment

•	 Target performance (i.e. corrosion, ppm or ppb inertness, etc.)

•	 Cleaning method/exposure to cleaners

•	 Analyte

•	 Maintainability

•	 Expected life of the sample system  

Manage Corrosion
To assure corrosion resistance and inertness, coat analytical flow 
paths with inert materials that will not interact with analytes or 
cleaning materials and will act as a barrier to corrosive effects.  
Comparative immersion tests of Dursan® and stainless steel in 
10% (vol.) hydrochloric acid demonstrate the high corrosion 
potential of stainless steel.  

Corroded stainless steel surfaces can produce adsorptive 
particulates as well as damage system operating integrity.  
Robust coatings like Dursan prevent corrosive attack by orders of 
magnitude. 

Manage Inertness
Sticky compounds like H2S, mercaptans, even protein molecules 
can adhere or be adsorbed by stainless steel. Even in high velocity 
flow paths, compounds can stick to the surface and cause 
inaccurate results. Inert coatings like Dursan® and SilcoNert® 
prevent surface interaction with stainless steel allowing all the 
sample to reach the analytical instrument.

 

Manage Adsorption/Desorption Effects
Adsorption and subsequent release of active compounds in the 
sample transport system can severely distort analyser results.  
Failure to manage adsorption can cause seemingly random spikes 
and dips in analyser readings. Sample flow through uncoated 
stainless steel tubing can result in delays in response or false 
negative results. Delays of 90 minutes or more can result from 
adsorption of the sample.

After the delay in response, sulfur and other sticky compounds 
can desorb or release from the surface; causing spikes in analyser 
readings.*

 

Design Factors For Improved Process 
Analytical Performance
A recent paper by Phil Harris, Haritek, and O’Brien Analytical 
highlight how common sample transport design issues could 
distort analytical results. More importantly, the paper recommends 
ways to improve sample system reliability.

Robust Sample Transport Design 
The Harris study notes key factors when specifying the sample 
flow path. Factors to consider are:

•	 Species to be analysed,

•	 Sample gas composition and dew point / phase behavior,

•	 Length of the sample line run,

•	 Operating pressure and temperatures,

•	 Required gas velocities and response times

Process analytical technology (PAT) has been evolving and improving pharmaceutical processes 
for years.  FDA guidelines highlight design, manufacturing, and quality systems that contribute to 
improved control of production processes.  The guidelines may focus on pharma, but the fundamentals 
can be applied to any process that requires sampling and control, including environmental sampling, 
laboratory, refinery or chemical process industries.  

HOW TO PREVENT PROCESS ANALYTICAL 
SYSTEM FAILURES
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•	 Material compatibility.

Proper flow path design will avoid common sampling system 
failures like:

•	 False analyser readings

•	 Slow calibration or inability to calibrate system

•	 Variable readings

•	 No results, then spikes in readings

•	 Frequent maintenance and component replacement

•	 Poor system durability and wear resistance

Manage Moisture
Adsorptive water molecules can bond to stainless steel surfaces, 
especially oxidised stainless steel. An inert hydrophobic surface like 
Dursan® will repel moisture and prevent water from adsorbing 
analytes.

Product Component Selection and 
Minimising Variability
Understand system component functionality and performance 

thoroughly. Is that cheap regulator made with low quality stainless 
steel? What is the optimum performance of the component? Can 
the plant maintenance and engineering staff install and maintain 
the component? Can the component be installed properly in a 
repeatable fashion? These questions apply to complex continuous 
emission monitors but also to seemingly simple components like 
fittings or tubing. A sample transport system is only as effective 
as its weakest link. A single adsorptive fitting or filter can impact 
system performance for years if not properly identified and 
controlled.

 

Build Quality Into The Process:  
Coat the Entire Sample Flowpath
Coat all surfaces with an inert coating like SilcoNert® or Dursan® 
to prevent common sample transport issues like corrosion, 
adsorption, moisture contamination and slow response. Coat the 
following flow path components:

 Filters	 Fittings

Regulators	 Sample Cylinders

Tubing	 Dip Tubes

Valves	 Probes

Managing a high-performance, high output sampling system can 
be achieved with preferred materials like stainless steel by coating 
it with SilcoTek’s inert coatings. These coatings increase analytical 
reliability, instrument uptime, accuracy of results, and overall 
component life. Several manufacturers and integrators of process 
analytical and flow control products now offer SilcoTek®-coated 
components right out of the box as turnkey solutions.

 *Data courtesy of Shell Research and Technology Centre, Amsterdam and 

O’Brien Analytical
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NEVER MISS 
SULFUR H2S

Drastically improve analytical 
reliability & accuracy with 
SilcoTek® inert fl ow path coatings.

Versatile Total Sulphur Process Analyser
Rigaku’s NEX XT is the next generation process gauge for high-
level total sulfphur measurement (0.02% to 6% S) of crude, 
bunker fuel, fuel oils, and other highly viscous hydrocarbons, 
including residuums. This versatile, compact and robust X-ray 
Transmission / Absorption (XRT / XRA) process gauge is specifically 
optimised for the total sulphur analysis needs of refineries, 
pipelines, blending operations, bunkering terminals and other 
storage facilities. Applications for the NEX XT include bunker fuel 
blending to meet MARPOL Annex VI sulphur restrictions, interface 
detection of different grade fuels delivered via pipelines, refinery 
feedstock blending and monitoring, and the quality monitoring of 
crude at remote collection and storage facilities.
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Flow Meters, Designed to Meet the Challenges of 
Measuring Mass Fluids
OMEGA introduces the new FMC-5000 Series of Coriolis Flow Meters, designed to meet the challenges of measuring mass fluids 
that can be corrosive or difficult to measure. Optimise plant efficiency over a wide flow range from this single meter, with high 
accuracy and simple installation. For use with flow measurements and custody transfer in many industries such as petroleum, 
petrochemical, chemical, Pharmaceutical, pulp and paper, food and dairy, and more. The FMC-5000 is a rugged meter with no 
moving parts resulting in minimal maintenance requirements. Based on the Coriolis Force Principle, these meters from OMEGA are 
the preferred choice for mass flow measurement and custody transfer due to its wide range of use and reliability. The FMC-5000 
mass flow meter is also used in applications like batch control, blending, filling, dosing, process gas measurements, and more.
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Uncoated 316 SS Dursan®-Coated 316 SS


