   
  [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 » Documents » Application Note: High-Temperature GPC Analysis of Polyolefins with IR

	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



Application Note: High-Temperature GPC Analysis of Polyolefins with IR
  Download PDF 

September 2009



By B. Monrabal, J. Sancho-Tello. Polymer Char, Valencia, Spain.
  
 A more updated version of this Application Note can be found here
  
Introduction
 
The analysis of the molar mass distribution of polyethylene and polypropylene resins by GPC/SEC has always been considered a demanding task because of the requirement of high-temperature operation for dissolution and complex hardware design, which often results in high maintenance costs, in particular related to the autosampler/injector and detector units, and in other problematic and consuming tasks such as solvent handling added to column fragility, sample degradation or detector sensitivity–stability.
All those considerations were kept in mind in the design of a new high-temperature GPC instrumentation.
 
 
Instrumentation and Experimental
 
The analyses are performed in a newly developed modular GPC instrument from Polymer Char, the GPC-IR, which consists of a main body, an autosampler and a pump.
 
The main body incorporates two ovens, preventing the columns from suffering during maintenance tasks and therefore, extending their life; an Agilent GC oven is used for the columns, which can be independently heated up to 220 ºC with temperature control of 0.01 ºC. On top of the columns’ oven, there is a separate oven, where injector and detectors are located. This design allows preventive maintenance to be performed and the loop volume to be changed without affecting the columns’ temperature.
 
The autosampler is a separate unit with 70 vials of 10 ml attached to the detectors/injector oven through a heated interface. The vials are filled automatically before entering for the dissolution process into a small heated carousel oven. After dissolution time (different dissolution times can be selected for each sample), the sample is automatically filtered meanwhile filling the loop before injection. Vials stay in this carousel oven just the needed time for dissolution, before injection, to minimize sample oxidation.
Additionally, optional nitrogen purging of the vial can beused to prevent further oxidation. Dissolution is facilitated with a gentle shaking of the vial to prevent shear degradation. Up to 3 injections can be performed in the same vial without any dilution among injections.
 
The concentration detector used is an infrared detector, which is very appropriate for polyolefin analysis as per its demonstrated high sensitivity for this kind of polymers, as well as fast baseline stabilization. Additionally, by incorporating a second wavelength sensor to the same detector, concentration and composition are measured simultaneously, as the number of branches per 1000C (optionally, a carbonyl sensor can be used for the composition distribution of EVA or EAA resin analysis).
 
For triple detector GPC analysis, the light-scattering detector DAWN® HELEOS™ II detector from Wyatt Technology® is easily incorporated on the right side, as well as a four capillary viscometer integrated in the injector/ detectors oven.
 
The analyses have been performed with trichlorobenzene stabilized with 300 ppm of BHT at 1 mL/min as solvent. A sample solution of 18 mg in 9 mL and injection of 200 μL is used with integrated filtration and automated backflush inside the injector/detector oven. Three columns (30 cm each with 13 μm particles packing) were used at 150ºC. Injector/ detectors oven temperature was set at 160ºC.
 
 
Results
 
The analysis of a metallocene polyethylene resin is shown in Figure 1(a) with the infrared detector signals. The orange curve corresponds to a selective absorbance with emphasis in the CH3 region. The red curve corresponds to the concentration signal based on a broadband absorbance of CH2 and CH3, which is used for all the molar mass moments calculation. The ratio of those two signals is directly proportional to the amount of branches or CH3/1000C as shown in purple as a flat line in this homogeneous resin. For high levels of branching or for the composition analysis of propylene-ethylene copolymers the calibration can be obtained with the injection of polypropylene and polyethylene homopolymers as shown in Figure 1(b). The molar mass distribution curves are shown together with the branch content for duplicated analysis of the two homopolymers and a PE copolymer (metallocene resin) with 20 CH3/1000C.
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Figure 1: (a) IR4 results of a metallocene polyethylene resin. (b) IR5 MCT duplicated results from three samples: PP and PE homopolymers and a copolymer.

 
 
The analysis of a LDPE resin with triple detector (c+visc+LS) is shown in Figure 2, with the molar mass distribution curves as well as the corresponding Mark-Houwink plot.
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Figure 2: Triple detector results of a LDPE resin (NBS1476).
 

 
Conclusions
 
Fully automated GPC analysis of polyolefins can be performed with no solvent handling and with an internal filtration system with automatic backflush. The modern GPC-IR system. incorporates all technical advances to minimize polymer shear degradation and oxidation.
Very good reproducibility and easy baseline integration is obtained with the use of infrared detector. The two wavelengths detector (IR4) is of great value for propylene-ethylene copolymers, for the analysis of branching in ethylene copolymers, or for the analysis of composition distribution in functional copolymers such as EVA, EAA, etc.
The analysis of HDPE (pipe resins) with very low number of branches (<10 CH3/1000TC) can be obtained with the IR5 infrared detector.
When analyzing resins with triple detector, all detector signals are obtained and processed in a single software package.
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 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
 




	GPC/SEC Analytical Services	About the IR4 Detector	About the IR5 Detector	About the IR6 Detector




 Related Literature





 [image: ]
[image: ]



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 




 [image: ]
[image: ]



Webinar: Modern Separation Techniques for Polyolefin Microstructure Characterization
Webinar Modern Separation Techniques
 Date: November 2021
 Speaker: Alejandro Fernández
  Watch now 




 [image: ]
[image: ]



Webinar: Recent developments in the characterization of Polyolefins. An overview of modern separation techniques.
Webinar ABPol
 Date: March 2021
 Speaker: Alberto Ortín
  Watch now 




 [image: ]
[image: ]



Webinar: Characterization of copolymers with carbonyl groups and other polyolefin applications by high temperature GPC-IR
SPE International Virtual Polyolefins Conference
 Date: February 2021
 Speaker: Esther López
  Watch now 




 [image: ]
[image: ]



Instruments & Analytical Services Brochure
File size: 7MB
  Download PDF 




 [image: ]
[image: ]



GPC-IR Applications Notebook
High-Temperature Applications for GPC/SEC
  Download PDF 




 [image: ]
[image: ]



GPC-IR Datasheet
File size: 254 KB
  Download PDF 




 [image: ]
[image: ]



GPC-IR Brochure
File size: 3 MB
  Download PDF 




 [image: ]
[image: ]



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 




 [image: ]
[image: ]



Webinar: Analytical and Engineering Advances in High Temperature GPC/SEC for Polyolefin Characterization
Webinar
 Date: 2013
 Speaker: Alberto Ortín
  Watch now 




 [image: ]
[image: ]



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 




 [image: ]
[image: ]



Application Note: Advantages of Infrared Detection in GPC/SEC Analysis of Polyolefins
Presented at the 3rd ICPC Conference
 November 2011 
 A. Ortín, B. Monrabal, J. Montesinos, P. del Hierro, N. Mayo
  Read more 




 [image: ]
[image: ]



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 




 [image: ]
[image: ]



Application Note: Engineering Advances in High Temperature GPC/SEC Instrumentation
Published in The Column Advansatar Publications
 Volume 7, Issue 7, 2011, Pages 8-15
 April 2011
 B. Monrabal, W. Yau
  Read more 




 [image: ]
[image: ]



Application Note: High-Temperature GPC Analysis of Polyolefins with IR
Published in The Applications Notebook LCGC Asia Pacific
 September 2009
 B. Monrabal, J. Sancho-Tello
  Read more 




 [image: ]
[image: ]



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 




 [image: ]
[image: ]



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 




 [image: ]
[image: ]



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 




 [image: ]
[image: ]



Synthesis and Characterization of Ethylene/Propylene Copolymers in the Whole Composition Range
Published in: Macromolecular Symposia. Polyolefin Characterization, ICPC 2006.
 Volume 257, 2007, Pages 122-130. Wiley-VCH.
 Authors: M. J. Caballero, I. Suarez, B. Coto, R. V. Grieken, B. Monrabal.

  Read more 




 [image: ]
[image: ]



Poster: Reduction of solvent consumption in polyolefin characterization techniques
Poster
 Presented at the 8th ICPC
 2023
  Read more 




 [image: ]
[image: ]



Poster: Supporting the sustainability of polyolefins developing analytical methods for recycled materials
Poster
 Presented at the 8th ICPC
 2023
  Read more 




 [image: ]
[image: ]



Poster: GPC-IR analysis of PET and PE-PET blends, a new application field of filter-based IR detector
Poster
 Presented at the 8th ICPC
 2023
  Read more 




 [image: ]
[image: ]



Poster: Studies on the use of filter-based IR detector for short-chain branching characterization of polyolefin copolymers with HT-SEC
Poster Presented at the 7th ICPC
 2018
  Read more 




 [image: ]
[image: ]



Poster: Characterization of Ethylene Vinyl Acetate copolymers by chemical composition distribution and molar mass distribution techniques
Poster
 Presented at the 7th ICPC
 2018
  Read more 




 [image: ]
[image: ]



Poster: Novel GPC triple detector approaches for branching analysis in PE
Poster 
 Presented at the 6th ICPC
 2016
  Read more 




 [image: ]
[image: ]



Poster: Deconvolution of PP-PE mixtures using measured chromatograms by multiple band IR detector
Poster 
 Presented at the 6th ICPC
 2016
  Read more 




 [image: ]
[image: ]



Poster: Infrared detection in high temperature GPC/SEC of Polyolefins
Poster
 Presented at the GPC Conference
 2015
  Read more 




 [image: ]
[image: ]



Poster: GPC analysis at different flow rates to overcome shear degradation
Poster 
 Presented at the 5th ICPC
 2014
  Read more 




 [image: ]
[image: ]



Poster: Direct comparison of IR and DRI detector for HT-GPC of Polyolefins
Poster
 Presented at the 5th ICPC
 2014
  Read more 




 [image: ]
[image: ]



Poster: Moving from TCB to o-DCB Solvent in High-temperature GPC/SEC
Poster 
 Presented at the 4th ICPC
 2012
  Read more 




 [image: ]
[image: ]



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 




 [image: ]
[image: ]



Poster: Improvements in Sample Preparation of Polyolefins to prevent Polymer Degradation prior to GPC/SEC and CEF analysis
Poster 
 Presented at the 4th ICPC
 2012
  Read more 




 [image: ]
[image: ]



Poster: Applications of the Integrated IR5 MCT Detector in GPC/SEC with Improved Sensitivity and Stability for Polyolefin Analysis
Poster 
 Presented at the 4th ICPC
 2012
  Read more 




 [image: ]
[image: ]



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 




 [image: ]
[image: ]



Poster: Improved Detection in GPC-SEC of Polyolefins by integrated Infrared Detector
Poster
 Presented at the APST
 2011
  Read more 




 [image: ]
[image: ]



Poster: Improved Detection in HT-GPC for Polyolefins
Poster
 Presented at ACS
 2011
  Read more 




 [image: ]
[image: ]



Advantages of Infrared Detection in GPC of Polyolefins
Poster 
 Presented at the 3rd ICPC 
 2010
  Read more 




 [image: ]
[image: ]



Poster: Development of a MCT-IR Detector for GPC-SEC Analysis in PE
Poster
 Presented at the 1st ICPC
 2006
  Read more 












Document Request
  × 
To receive a copy by email please check the boxes above and complete the following form. Thank you
 for your interest.



      
 
 
 
 
 
 
 
 * Required fields
 I have read and accept the terms and conditions and privacy policy
 








	 GPC-IR Application Note
	 Related Instruments & Analytical Services
	 Related Literature

 [image: Logo]

 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!



 Terms & Conditions
 Privacy Policy
 Cookies Policy
 Cookies configuration



This site uses cookies to give you a better browsing experience. If you continue
 browsing this site we understand that you accept our use of cookies.
 For more information,
 please visit our Cookies Policy. You can configure which
 cookies you accept by ticking the next options:

Receive cookies:

    Technical (necessary) 

     Analytical 

 Accept






Subscribe to our newsletter

 Email Address 

 Full Name 

 Company 

 Country 
Afghanistan
Albania
Algeria
Andorra
Angola
Antigua & Deps
Argentina
Armenia
Australia
Austria
Azerbaijan
Bahamas
Bahrain
Bangladesh
Barbados
Belarus
Belgium
Belize
Benin
Bhutan
Bolivia
Bosnia Herzegovina
Botswana
Brazil
Brunei
Bulgaria
Burkina
Burundi
Cambodia
Cameroon
Canada
Cape Verde
Central African Rep
Chad
Chile
China
Colombia
Comoros
Congo
Congo {Democratic Rep}
Costa Rica
Croatia
Cuba
Cyprus
Czech Republic
Denmark
Djibouti
Dominica
Dominican Republic
East Timor
Ecuador
Egypt
El Salvador
Equatorial Guinea
Eritrea
Estonia
Ethiopia
Fiji
Finland
France
Gabon
Gambia
Georgia
Germany
Ghana
Greece
Grenada
Guatemala
Guinea
Guinea-Bissau
Guyana
Haiti
Honduras
Hungary
Iceland
India
Indonesia
Iran
Iraq
Ireland {Republic}
Israel
Italy
Ivory Coast
Jamaica
Japan
Jordan
Kazakhstan
Kenya
Kiribati
Korea North
Korea South
Kosovo
Kuwait
Kyrgyzstan
Laos
Latvia
Lebanon
Lesotho
Liberia
Libya
Liechtenstein
Lithuania
Luxembourg
Macedonia
Madagascar
Malawi
Malaysia
Maldives
Mali
Malta
Marshall Islands
Mauritania
Mauritius
Mexico
Micronesia
Moldova
Monaco
Mongolia
Montenegro
Morocco
Mozambique
Myanmar, {Burma}
Namibia
Nauru
Nepal
Netherlands
New Zealand
Nicaragua
Niger
Nigeria
Norway
Oman
Pakistan
Palau
Panama
Papua New Guinea
Paraguay
Peru
Philippines
Poland
Portugal
Qatar
Romania
Russian Federation
Rwanda
St Kitts & Nevis
St Lucia
Saint Vincent & the Grenadines
Samoa
San Marino
Sao Tome & Principe
Saudi Arabia
Senegal
Serbia
Seychelles
Sierra Leone
Singapore
Slovakia
Slovenia
Solomon Islands
Somalia
South Africa
South Sudan
Spain
Sri Lanka
Sudan
Suriname
Swaziland
Sweden
Switzerland
Syria
Taiwan
Tajikistan
Tanzania
Thailand
Togo
Tonga
Trinidad & Tobago
Tunisia
Turkey
Turkmenistan
Tuvalu
Uganda
Ukraine
United Arab Emirates
United Kingdom
United States
Uruguay
Uzbekistan
Vanuatu
Vatican City
Venezuela
Vietnam
Yemen
Zambia
Zimbabwe



   I have read and accept the terms and conditions and privacy policy 





 
 Subscribe









 
        