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1. GPC/SEC - IR
2. HT - HPLC Interaction Chromatography

3. Cross Fractionation Chromatography TREF - GPC
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GPC - FTIR

* Provides full spectrum but with PO solvents can only use a small part of it.
« Can not accumulate many spectra in on line analysis to improve s/n ratio.
» It uses sensitive MCT detector at liquid nitrogen T.

» Can apply Chemometrics to improve discrimination and s/n ratio.

T. Housaki, K. Satoh, K. Nishikida, M. Morimoto Makromol. Chem. 9 525-528 (1988)
P. DeslLauriers, D. Rohlfing & E. Hsieh Polymer 43 159-170 (2002)

GPC - IR Fixed wavelengths in the measurable region.

* lItreads in real time and simultaneously the various wavelengths.
* Not appropriate for very low branch content.
* Simple calibration (CH3/Total CH) linear.

A. Ortin, B. Monrabal, International GPC Symposium, Las Vegas 2000.

» Very sensitive MCT sensor (thermoelectrically cooled).
» Appropriate for lowlevels of branching (Pipe resins)
A.Ortin, B. Monrabal, J.Montesinos & P. del Hierro ICPC 2008

IR source

HEATED
CELL MCT SENSOR

TE cooled

Polymer Char
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EP copolymers
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EP copolymers
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Bimodal HDPE: very low level of SCB in the high M side. MCT detector
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High Temperature Liguid Chromatography :

1) Solvent Gradient Interaction Chromatography
2) Thermal Gradient Interaction Chromatography
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Stationary phase: porous carbon-based material (Hypercarb®)
Mobile phase: 1-decanol > 1,2,4-trichlorobenzene (TCB)

T. Macko and H. Pasch Macromolecules 2009, 42, 6063—6067
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2"d Dimension
Isocratic Pump

1st Dimension

Polymer Char

Gradient Pump
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A. Roy, M. D. Miller, D. M. Meunier, A. W. deGroot, W. L.
Winniford, F. A. Van Damme, R. J. Pell, J. W. Lyons

Macromolecules 2010, 43, 3710-3720

Stationary phase: Hypercarb
Mobile phase: gradient of EGMBE or 1-decanol and TCB
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R. Cong, W. deGroot, A. Parrott, W. Yau, L. Hazlitt, R. Brown, M. Miller, Z. Zhou.

Macromolecules 2011, 44, 3062-3072
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B. Monrabal, N. Mayo and R. Cong, ICPC Shanghai 2010
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sPP sPP iPP
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S. Nakano, Y. Goto , Mitsubishi Petrochemical Co, Ltd. J.Appl. Polym. Sci., 26, 4217-4231 (1981)
C.Li Pi Shan, D. Gillespie, L.Hazlitt, Ecorep 2005 Lyon
A. Ortin, B. Monrabal & J.Sancho-Tello, ICPC 2006, Houston. Macromol. Symp. 2007, 257, 13-28

Advances in Polyolefins 2011 Santa Rosa, B. Monraba |



Advances in Polyolefins 2011 Santa Rosa, B. Monraba |



TREF fractionation in isothermal steps followed by GPC analysis

Macrom. Symp. 257, 2007, p. 13-28, A. Ortin, B. Monrabal & J.Sancho-Tello,
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A. Ortin, B. Monrabal, J, Sancho-Tello, Macromol. Symp. 2007, 257, 13-28
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Application in PP-PE combinations / EP copolymers: detection of
ethylene level, components identification

(og/W / 40944 /

IR CH band Response IR detector methyl band

(concentration)
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Contour map -> TREF reconstruction, Methyls level measured by IR detector

We need: 2 different IR signals (two contour maps), Calibration in comonomer %.
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« GPC - IR is becoming a standard technique, given the potential of multireactor
resins and PP / PE combinations.

« SGIC and TGIC extends the Polyolefin analysis range towards the non crystallizable
resins (elastomers).

» Cross Fractionation Chromatography is a powerful tool to characterize molar mass

composition interdependence in complex copolymers.
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www.polymerchar.com
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