   
  [image: Logo] 	Products	Analytical Instruments	GPC-IR®
	CEF
	TGIC
	CRYSTAF
	CRYSTAF-TREF
	CFC
	SGIC 2D


	Intrinsic Viscosity Analyzers	IVA for Polyolefins
	IVA Versa


	Quality Control Instruments	CRYSTEX® QC
	CRYSTEX® 42
	GPC-QC


	Preparative Fractionation Instruments	PREP mc2
	PREP C20


	LabAID Equipment and Standards	EFS
	SFD System
	Standards


	One Software


	Analytical Services	Molar Mass Analytical Services	GPC/SEC


	Chemical Composition Analytical Services	By TREF
	By CRYSTAF
	By CEF
	By TGIC


	Bivariate Distribution Analytical Services	By CFC
	By SGIC 2D


	Soluble Fraction Analytical Services	By CRYSTEX QC/42


	Intrinsic Viscosity Analytical Services	By IVA


	Preparative Fractionation Analytical Services	By Molar Mass
	By TREF
	By CRYSTAF




	Library	Publications
	Media Archive
	News & Updates


	Training and Events	All Events
	Users Training Meeting (UTM)
	Webinars
	ICPC Conference
	Custom Training


	Support	Maintenance Contracts
	Remote Control


	About us
	Blog


  Go!


     
            
 Home » Products » IR5 Detector

	Products  	Analytical Instruments  	GPC-IR®
	CEF
	TGIC
	CRYSTAF
	CRYSTAF-TREF
	CFC
	SGIC 2D


	Intrinsic Viscosity Analyzers  	IVA for Polyolefins
	IVA Versa


	Quality Control Instruments  	CRYSTEX® QC
	CRYSTEX® 42
	GPC-QC


	Preparative Fractionation Instruments  	PREP mc2
	PREP C20


	LabAID Equipment and Standards  	EFS
	SFD System
	Standards


	One Software


	Analytical Services  	Molar Mass Analytical Services  	GPC/SEC


	Chemical Composition Analytical Services  	By TREF
	By CRYSTAF
	By CEF
	By TGIC


	Bivariate Distribution Analytical Services  	By CFC
	By SGIC 2D


	Soluble Fraction Analytical Services  	By CRYSTEX QC/42


	Intrinsic Viscosity Analytical Services  	By IVA


	Preparative Fractionation Analytical Services  	By Molar Mass
	By TREF
	By CRYSTAF




	Library  	Publications
	Media Archive
	News & Updates


	Training and Events  	All Events
	Users Training Meeting (UTM)
	Webinars
	ICPC Conference
	Custom Training


	Support  	Maintenance Contracts
	Remote Control


	About us
	Blog



 IR5 Detector



[image: IR5 Detector]
[image: IR5 Detector]





 IR5 Detector Overview



 
The IR5 is a high-performance Infrared (IR) detector designed to determine on-line concentration and composition, through the continuous monitoring of absorbance at several selected wavelengths simultaneously.
It incorporates a high-temperature flow-through cell and interference filters at five different wavelengths.
Integrated into Polymer Char’s GPC-IR, CEF/TGIC, CFC or SGIC 2D instruments for the analysis of Polyolefins, it is an ideal combination since it provides excellent sensitivity and outstanding long term baseline stability in all absorbance channels, including total CH (concentration) as well as methyl and methylene used for chemical composition determination (comonomer content or short chain branching).
The high-sensitivity and extremely low noise of the IR5 detector results in the ability to discriminate differences of even 1 short-chain branch per 1,000 atoms of carbon. Therefore, this detector is especially suitable for the most demanding applications such as the determination of short-chain branching distribution along MMD of HPDE pipe grade resins.
2-dimensional separation techniques (CFC cross-fractionation TREFxGPC and SGIC 2D) also benefit from the high sensitivity of IR5, which allows detection of even minute polymer fractions, and also their identification by chemical composition.
 
Other Infrared detectors available are IR4 and IR6. Their capabilities vary from one another, so the choice of IR detector will depend on the types of samples to analyze: comparison of Infrared detectors (IR4, IR5, and IR6)
 
The technology used in Polymer Char’s infrared detection is patented. 
 



 IR5 Results Gallery
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 MMD-SCB by GPC - IR5
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 Ethylene-propylene copolymers with IR5
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 IR5 showing an outstanding baseline stability











 IR5 Detector Features
Click on each feature to display



  High performance detector in Polymer Char instruments 

High-performance detection in high-temperature solution techniques for polyolefin characterization: GPC-IR, GPC QC, CEF/TGIC, CFC, SGIC 2D



  Outstanding baseline stability 
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Short stabilization time after flow rate change or oven temperature variation and outstanding baseline stability ideal for GPC application.



  No spurious injection peaks 

Spurious injection peaks usually seen in DRI do not appear in IR. The baseline is very clean before and after the sample peak which helps in a more precise definition of baseline and integration range. Therefore, consistent values of Mw and Mn are obtained.



  Short Chain Branching along the MMD 
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Independent absorbance channels for methyl and methylene groups allow the detection of short-chain branching and variation along the MMD in LLDPE, HDPE, and others. Sensitivity as low as 1 methyl group per thousand carbons allows detection and quantification of small amounts of short-chain branching added to the high molar mass fraction of pipe grade bimodal high-density polyethylene (biHDPE).



  Very high sensitivity 
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The superb IR5 detector sensitivity allows reducing the injected mass, by a factor of 10 or more. Required for analysis of highly viscous samples and UHMWPE



  Uniform response to concentration of polyolefin homopolymers and copolymers 
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The "total CH" absorbance channel in the IR5 detector provides a universal concentration signal for all kinds of polyolefins. The same response is observed for homopolymer polypropylene, homopolymer polyethylene as seen in the graph, as well as for copolymers. Figure from: A. Ortín, J. Montesinos, E. López, P. del Hierro, B. Monrabal, J.R. Torres Lapasió, M.C. García Álvarez-Coque Macromolecular Symposia, 330 (2013) 63–80



  Other polymers 

Potential applications to other types of polymers such as polycarbonate, styrene-butadiene copolymers, epoxy resins, PET or PBT. Standard and custom filters in the range 2.5 to 5 microns allow the detection of absorbance for different chemical groups. A solvent transparent in that spectral region must be used.



  Simple calibration and processing 
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IR band ratio (methyl over methylene absorbance) is calibrated to SCB or methyl groups frequency, using a reduced number of standards (4-5 calibration points are typically used). Therefore, if a change in response is detected, recalibration is easily performed.



  High sensitivity sensor with no liquid nitrogen requirements. 

A high-performance semiconductive alloy detector, optimized for the highest sensitivity in the CH stretching band of the MID-IR is at the core of the IR5. The operation of this sensitive element below zero degrees is achieved by thermoelectric cooling and an efficient heat evacuation design, which removes the need for using liquid nitrogen as a coolant. Stable optimum operation conditions are maintained on the detector with convenience without interruptions or drifts due to cooling fluid refills.






 Frequently Asked Questions about the IR5 Detector





  Is the IR5 a detector or a spectrometer? 

IR5 is an infrared detector with a heated flow-through cell, which uses the principle of infrared absorption spectroscopy at fixed wavelengths, through the use of interference filters, to measure the concentration and composition in polymer solutions.
 
 The continuous signals at different bands in the MID-IR from the multiple filter system included in the detector are provided in real-time, allowing very simple processing and fast analysis applications as high-throughput GPC, and 2-dimensional chromatography.



  Does it require the use of Liquid Nitrogen? 

No, it doesn’t. All the components of the detector were intended for a very robust and simple equipment; that is why thermoelectric cooled detectors were included, avoiding the use of liquid nitrogen.



  Which solvents can be used? 

Any solvent which is transparent in the band of interest and compatible with the detector cell materials: stainless steel, sapphire, and Teflon, etc. 
 1,2,4-Trichlorobenzene (TCB), or ortho-dichlorobenzene are typically used.



  Which are the most important applications? 

IR5 is a very sensitive and stable detector for polyolefin concentration so it is used advantageously as main detector in separation techniques when high sensitivity is required. 
 As chemical composition detector it is used to quantify the methyl frequency (CH3/1000TC) with very good resolution, after proper calibration.
 Main application is found in high temperature GPC providing molar mass distribution and short chain branching or comonomer content simultaneously, for all types of polyethylene and propylene, including HDPE with low levels of short chain branching as well as high to ultrahigh polyethylene. 
 2-dimensional chromatography (SGIC 2D) and analytical cross-fractionation (CFC) also benefit from the high sensitivity of IR5 for detection of even the smallest fractions.
 Other applications of IR5 are CEF/TREF and TGIC, and in general any solution analytical technique in polyolefin.




  Which are the differences between IR4 and IR5? 

IR4 is the optoelectronic standard detector for most applications. It is provided with two measuring elements. The IR4 is a very robust detector for concentration measurement in GPC, TREF, CRYSTAF, etc. It also provides the possibility to measure composition (methyls per 1000 carbons or level of carbonyls, acetate, acrylate…) in copolymers.
 
 The IR5 is the most sensitive detector by using a specially designed thermoelectrically cooled sensing element. It can incorporate up to 5 wavelengths measurement and it provides a superior stability and sensitivity in the GPC analysis of Polyolefins. It is being used in most demanding applications such as the analysis of very low levels of branching (methyls) in HDPE pipe resins, as well as main detector in 2-dimensional separation techniques (CFC, SGIC 2D).






 Request More Information
Thank you for your interest. If you would like to know more about our detectors or have any question, 
 please fill out the form below and we will be contacting you. 
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Webinar: What is Chemical Composition in Polyolefins and why it should be part of your GPC Analysis
Webinar Chemical Composition Distribution in Polylefins
 Date: December 2022
 Speaker: Alberto Ortín
  Watch now 
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Webinar: Modern Separation Techniques for Polyolefin Microstructure Characterization
Webinar Modern Separation Techniques
 Date: November 2021
 Speaker: Alejandro Fernández
  Watch now 
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GPC-IR Applications Notebook
High-Temperature Applications for GPC/SEC
  Download PDF 
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Application Note: A Higher Standard in Gel Permeation Chromatography Analysis for Polyolefins
Published in Eurolab, European Laboratory Technology. 
 June 2014. Pages 51-52
 A. Ortín
  Read more 
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Webinar: Analytical and Engineering Advances in High Temperature GPC/SEC for Polyolefin Characterization
Webinar
 Date: 2013
 Speaker: Alberto Ortín
  Watch now 
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Application Note: GPC instrument with integrated Infrared Detector IR5 MCT for Polyolefin Analysis
Published in LCGC Europe
 July 2012
 Br. Monrabal, J. Sancho-Tello, J. Montesinos, R. Rarín, A. Ortín, P. del Hierro, M. Bas
  Read more 
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Application Note: Chemical Composition Analysis of Polyolefins by Multiple Detection GPC-IR5
Published in LCGC NA
 July 2011
 W. Yau, A. Ortín, P. del Hierro
  Read more 
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Monitoring the Chemical Composition of Polyolefins along the Molar Mass Axis with High-Temperature Size Exclusion Chromatography Coupled with an Infrared Detector (HT SEC-IR5)
Published in: Macromolecular Symposia Volume 409, Issue 1. Special Issue: Int. Polymer Characterization Conference
 June 2023
 Authors: Hamza M. Aboelanin, Subrajeet Deshmukh, Tibor Macko, Jan-Hendrik Arndt, Stepan Podzimek, Robert Brüll

  Read more 
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Characterization of Chemical Composition along the Molar Mass Distribution in Polyolefin Copolymers by GPC Using a Modern Filter-Based IR Detector
Published in: Macromolecular Symposia. Polyolefin Characterization, ICPC 2012.
 Volume 330, 2013, Pages 63-80. Wiley-VCH.
 Authors: A. Ortín, J. Montesinos, E. López, P. del Hierro, B. Monrabal, J.R. Torres-Lapasió, M.C. García-Álvarez-Coque.

  Read more 
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Filter-based infrared detectors for high-temperature size exclusion chromatography analysis of polyolefins: calibration with a small number of standards and error analysis.
Published in: Journal of Chromatography A.
 Volume 1257, 2012, Pages 66-73.
 Authors: Alberto Ortin, E. Lopez, B. Monrabal, J. R. Torres-Lapasio, M. C. Garcia-Alvarez-Coque.
  Read more 
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Application of a Multiple Linear Regression Model to Fixed Bands IR Detector Data in GPC-IR Analysis of Polyolefins
Published in: Macromolecular Symposia. Polyolefin Characterization, ICPC 2008.
 Volume 282, 2009, Pages 65-70. Wiley-VCH.
 Authors: A. Ortín, B. Monrabal, J. Montesinos, P. del Hierro.
  Read more 
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Poster: Analysis of Ultra-High Molecular Weight Polyethylene (UHMWPE) by GPC and Viscometry
Poster 
 Presented at the GPC Conference
 2015

  Read more 
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Poster: Influence of Comonomer Type on the Calibration of Filter-based IR Detector in GPC-IR
Poster 
 Presented at the 4th ICPC
 2012
  Read more 
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Poster: Advanced High Temperature Gel Permeation Chromatography (GPC/SEC) System for Polyolefin Analysis
Poster
 Presented at the Agilent Technologies EMEA IDO Training Conference
 2012
  Read more 
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 Related Products
Other related instruments or techniques that might be of your interest:
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 High-Temperature multi-detector GPC/SEC system.
 Automated, Reliable and Polyolefin-dedicated
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 TGIC
 Thermal Gradient Interaction Chromatography
 For measuring Composition Distribution in Elastomers and Low Crystallinity Polyolefin Copolymers
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 SGIC 2D
 Comprehensive Two-dimensional Liquid Chromatography at High Temperature. 
 Two dimensional separation, for detailed study of chemical composition – molar mass bivariate distribution with the advantages of using IR detector for identification and quantification of copolymers.
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 CFC
 Cross Fractionation Chromatography
 An automated and benchtop cross-fractionation instrument to analyze the bivariate distribution in Polyolefins by TREF and GPC.
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 CEF
 Crystallization Elution Fractionation
 CEF is a fully-automated instrument for Chemical Composition Distribution analysis of polyolefins
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 GPC-QC
 Simplified and fully automated GPC/SEC instrument aimed at quality control laboratories in polyolefin production plants
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 Polymer Characterization, S.A.
 Valencia Technology Park
 Gustave Eiffel 8, Paterna
 E-46980 Valencia, Spain

 Tel.: +34 96 131 81 20
 info@polymerchar.com
 
 Follow us on LinkedIn

Sign up for our newsletter
  Go!
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