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KIN-TEK
The Calibration Specialists

Atmospheric detection devices such as gas monitors, gas detectors, or gas sensors require accurate calibration to prevent 
false readings or hazardous exposures. These devices are typically positioned where exposure to humidity can cause 
interference or degradation of detector response. To prevent inaccuracies or false readings, gas monitoring and detection 
devices should be calibrated to true operating conditions that include percent relative humidity (%RH) indicative of their 
environment. Gas cylinders provide a static gas blend and additional equipment, or multiple gas cylinders are needed to add 
various levels of %RH to the calibration gas for proper calibration. The entire process is further complicated when multiple gas 
standards or a range of concentrations are needed with and without %RH to truly test detector performance. 

There are several methods of adding % relative humidity to a calibration gas, but the challenge is accurately creating, 
controlling, and delivering the calibration gas to the monitoring device. The FlexStream™ Permeation System used with Trace 
Source™ Permeation Tubes utilizes a split flow method to dynamically create, control, and deliver accurate calibration gas 
standards in stable %RH setting (between 20% to 90% RH). Users select and define permeation tube(s) needed and the 
FlexStream™ Base Module with Humidified Gas Module calculates and sets the dry/wet gas flow ratio to deliver a humidified 
gas standard to the detection device inherent of true operating conditions. Accompanying FlexLink™ software with control and 
data logging capabilities help monitor results of the calibration gas and %RH.  

“Complex calibrations become simplified using  
Trace Source™ permeation tubes and the FlexStream™ 
automated modular gas standards generator. ”

CALIBRATE TO TRUE CONDITIONS
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Gas standards are more reliable if dynamically created using a gas standard generator (permeation system) and permeation 
tubes. The small amount of known pure gas emission from a permeation tube is diluted by a precisely measured flow rate to 
dynamically create an accurate fresh gas standard with each use. Broad ranges of permeation tubes and the flexibility of a 
modular gas standard generating system provide a highly accurate NIST traceable alternative to using a gas cylinder. 

Permeation tube technology was started over 55 years ago to provide a method for creating a very low emitting gas source for 
analytical device calibration. KIN-TEK revolutionized permeation tube technology in the 1970’s and introduced Trace SourceTM 
Disposable and Refillable Permeation Tubes as commercially available products for gas detector and gas analyzer calibration.

Permeation Tubes...
accurate, dependable gas calibration.

KIN-TEK Analytical, Inc. offers a full array of chemical gas standards and equipment to fit your lab with the most reliable 
sources for trace gas calibration. 

The Trace Source™ Permeation Tube technology is available in over 550 chemical gas standards and is used in KIN-TEK’s 
Gas Standard Generators to provide accurate, on-demand calibration standards.

Trace Source™ Permeation Tubes provide a highly 
accurate alternative to using gas cylinder.

• One Permeation tube can replace several large gas 
cylinders.

• Permeation Tubes provide trace concentrations difficult 
to achieve with gas cylinders. 

• Permeation Tubes create a fresh dynamic standard with 
each use. 

• Pure standard without addition of impurities or loss due 
to absorption.  

• Multiple gases and a multi-point calibration curve 
generated easily using  a Trace Source™ Permeation 
Tube in a KIN-TEK Gas Standard Generator.  

• Over 550 NIST-traceable chemical compounds 
available, including toxic air pollutants, VOCs, acid 
gases, amines, sulfurs and hydrides 
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How Trace SourceTM Permeation Tubes Work!

Figure 1 Trace SourceTM Permeation Tube - How it Works

KIN-TEK Trace Source™ permeation tubes use a permeable membrane to dispense a small flow of chemical vapor. The most 
common type is a small tubular device that has liquid analyte sealed inside the tube. KIN-TEK manufactures two types of 
permeation tubes; disposable and refillable. The basic principle behind the operation of these two categories of tubes remains 
the same.
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Permeation tube characteristics – The emission rate is determined by the geometry of the tube, permeability of the compound, 
Teflon® characteristics, and the partial pressure difference of component vapor across the membrane (this is usually the vapor 
pressure and is set by the temperature).

Trace SourceTM tubes are currently available for over 550 compounds and concentrations from sub-ppb to over 50 ppm (depending on the 
analyte) can be created using disposable tubes. Permeation tubes are available certified and non-certified depending on the application 
requirements. Certified permeation tubes are assigned a unique serial number and the certification data is kept on file for a minimum of 
two years for reference.

Nitrogen In (Dilution Flow) F* – Dilution flow (F*) in a permeation system mixes with an emitting permeate gas from a Trace 
Source™ permeation tube to create an output concentration in ppmv.

Permeation tube component and permeability – In a Trace SourceTM Permeation Tube, component compound contacts one side 
of a Teflon® membrane and emits through the permeation tube wall. This vapor ‘leak’ is the emission rate (f*) of the permeation 
tube and is far too low flow to be controlled by conventional means. The emission rate (f*) is established by gravimetric weight 
loss over time and provided in units of ng/min.

NIST Traceable Calibration Gas Out – The permeation tube emits a constant amount, so changing the dilution flow changes the 
final concentration, making the concentration needed for calibration adjustable. One tube, or one set of tubes can produce a 
whole range of concentrations.
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Three Calibration Challenges Solved with Permeation Tube Technology:
KIN-TEK Analytical, Inc. specializes in providing a wide range of chemical gas standards to calibrate highly sensitive gas 
analyzers, sensors, or detectors used for ambient air monitoring, environmental health and safety, research and development, 
chemical processes, and portable and field monitoring applications. The following applications are only 3 of the many 
calibration challenges that can be solved using KIN-TEK Analytical, Inc. Trace Source™ permeation tube technology. 

 Solution: 
Choosing the right calibration gases and equipment for calibration is the first step in 
ensuring accurate and reliable analysis. Permeation tubes (> 550 compounds available) 
can be combined or used individually in a gas standard generator to dynamically create 
a fresh gas standard with each use. Permeation tubes used in a KIN-TEK permeation 
system offers a simple, safe, and accurate solution.  
 
KIN-TEK’s modular approach to providing the right calibration equipment such as the 
FlexStream™ Base (FlexBase) module connected with a Secondary Dilution (SD) module 
allows for the dynamic generation of precise concentrations down to ppb and ppt levels. 
The FlexStream™ SD Module (FlexSD) extends the concentration range attained from 
permeation tubes in the FlexStream™ Base Module by providing an additional stage 
of dilution of the primary gas stream. Very low concentrations – ppb or ppt – can be 
generated depending on the emission rate of the tubes and the flow rate range of the 
primary and secondary dilution mass flow controllers.  
 
KIN-TEK recommended options of heat tracing and special output coating applied to 
the equipment also alleviate loss of analyte to ensure accurate output delivery of the 
calibration gas with each use. Multipoint complex gas standards can be created with one 
solution to provide NIST Traceable gases for analyzer calibration. 

Challenge 1  Calibrating GC, GC/MS, IMS, CEMS for accurate gas analysis. 

Gas analytical devices provide quantitative results based on the gas standards used for calibration. Precision, accuracy, and NIST 
Traceability of the calibration gas are imperative when analytical results determine if a vessel of product falls within acceptable tolerance or 
other cost risks are involved. Reliable calibration curves for extremely low concentrations and for complex multi-gas mixtures can be difficult 
to achieve due to the limitations of traditional calibration gas cylinders. In gas cylinders containing low level mixtures, the trace components 
often adsorb to, or react with, the cylinder walls causing the standard to be inaccurate and unreliable. Further complications arise in 
applications requiring reliable standards for trace sulfur compounds, reactive gases, or other sticky components. Specialty gas cylinders 
may not cover the concentration ranges needed for creating a calibration curve and additional equipment or multiple gas cylinders may be 
needed for each calibration run. 
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Challenge 2
Calibrating Gas Monitors, Detectors, and Sensors to true operating conditions. 
Atmospheric testing and monitoring devices such as gas detectors, thermal desorption tubes, exposure 
gas monitors and gas sensors are sometimes used in a wide range of environments. Warm, dry air 
or various levels of humid weather can interfere or react with atmospheric gases to cause inaccurate 
detection. Proper calibration of these devices requires gas standards that mimic true operating conditions. 
Creating a complex gas standard with variable percent relative humidity (%RH) for each possible 
atmospheric exposure scenario is cumbersome if relying on gas cylinders, bubblers, or salt solutions to 
provide real calibration conditions. The challenge is expanded when the complex gas with %RH must be 
maintained, monitored, and delivered accurately to the detection device or into an environmental chamber 
for data analysis. 

Solution: 
Using Trace Source™ permeation tubes and KIN-TEK’s modular FlexStream™ Base module (FlexBase) 
with a FlexStream™ Humidified Gas module (FlexHG, or HG) allows for the dynamic generation of precise 
concentrations of gas standards in a set level of %RH to be accurately created, controlled, and monitored. 
The FlexStream™ Base provides a dry calibration gas using permeation tubes and combines it with a 
saturated gas from the FlexHG to create a ratio of dry/wet gas for the desired %RH set-point. The total 
flow of the combine dry/wet flow ratios determines the Span gas concentration, and the change in dry/
wet gas ratio creates the %RH.  An external temperature/%RH sensor situated in the test gas stream 
or within a chamber dictates control of upstream flows to maintain total flow for delivering accurate 
concentration and %RH. Users can test devices with dry Span gas, humidified Span gas from 20% to 90% 
RH (depending on the application), or Zero gas both dry or humidified (depending on the application).  

Challenge 3 
Creating % level gas mixtures that extend beyond permeation tubes. 
Applications that require calibration with gas concentrations higher than 10,000 ppm are often satisfied 
using a gas cylinder where the concentration of desired gas is prediluted in a balance of Nitrogen or other 
inert carrier gas. Permeation tubes are limited to physical dimensions and high temperature requirements 
to achieve the highest concentrations possible and depend on dilution for delivery to a test device.  While 
permeation tubes are an excellent solution to creating trace concentrations in the ppm – ppb – pptr ranges, 
extending to higher concentrations is challenging and cost prohibitive because multiple high level tubes 
would be needed to achieve a low % gas concentration. Additionally, in the % concentration gas range, slight 
loss of gas molecules to reactive surfaces goes undetected when the concentration is not testing the lower 
boundary of the detection device.  The challenge is in the accurate blending of higher concentration gases 
and the number of gases used to create a complex mixture. 

Solution: 
KIN-TEK developed the FlexMixer™ Multi-Gas Blending/Diluting System as a solution to reach beyond the 
concentrations supplied by permeation tubes. The FlexMixer™ 4C model mixes or dilutes up to 4 separate gas 
input sources to one Span gas output, creating an accurate blend for calibration of analytical devices, testing, 
or filling tanks.  Multi-point calibration curves can be generated automatically using the profile setup page. 
Multiple gas blends can be created using 98+ preloaded gas configurations and 20 user defined blends. The 
FlexMixer™ is operated by supplied software via direct connection to a PC and allows data logging and file 
retention. The FlexMixer™ is a simple, economic, and portable solution to creating calibration gas mixtures 
when higher percentage concentrations are needed and is expandable to include up to 10 input gas sources.  
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Solve Your Calibration Challenges with  
KIN-TEK Analytical Inc. Products

The Trace SourceTM Permeation Tube technology is employed in 
KIN-TEK’s Gas Standard Generators to provide accurate, NIST 
traceable calibration standards. KIN-TEK’s products include a 
range of gas standard generators, gas mixers, and permeation 
devices to fit almost any application that relies on the delivery 
of an accurate trace gas concentration. Individual gas generator 
modules can operate as stand-alone calibrators or be combined 
into a Gas Standard Generator System configured to solve the 
most complex applications. The FlexStream™ System utilizes the 
FlexLink™ software that can log and export data for analysis and 
reference. The KIN-TEK FlexMixer™ extends beyond permeation 
tubes and provides higher percentage level gas blends for 
calibration. 
 
Contact a customer service representative now and 
discuss your specific application.

KIN-TEK Analytical, Inc.
504 Laurel St., La Marque, Tx 77568 USA
Ph. 409-938-3627 • 1-800-326-3627
Fax: 409-938-3710
sales@kin-tek.com
www.kin-tek.com

KIN-TEK
The Calibration Specialists

NIST is a trademark of National Institute of Standards and Technology
Teflon® is a registered trademark of Du Pont
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The KIN-TEK Analytical, Inc. Quality Management System 
is registered by Intertek as conforming to the requirements 
of ISO 9001:2015. 

For more information: https://kin-tek.com/kin-tek-quality
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