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Introduction

The molecular structure of polyolefins copolymers is important for the research and development of polyolefins. The chemical composition distribution of

polyolefins copolymers synthesized by different catalytic systems and varying comonomer types was studied using high-temperature size exclusion

chromatography (HT-SEC) coupled with a new model of an infrared detector (model IR5, PolymerChar, Valencia, Spain) [1]. The IR5 detector enables

monitoring of the IR response of methyl (- CH3 ) and methylene groups (- CH2-) in macromolecules with high sensitivity [1]. We have investigated the

dependence of the CH3/CH2 ratio along the molar mass axis for the series of ethylene/1-alkene copolymers.

Conclusion

• It was found that the ratio of CH3/CH2 may increase, be constant, decrease or change irregularly along the molar mass axis, depending on the sample under investigation

(ethylene/propylene copolymers, Figure 1). Because the CH3/CH2 profiles may be very different even for a given series of copolymers synthesized with the same catalyst (Figure 1),

it is supposed that one or more experimental parameters, which were not strictly controlled throughout synthesis, are responsible for these substantial differences in the chemical

composition along the molar mass axis [2].

• The repeatability and limit of detection of the IR5 detector were tested using 10 solutions of an ethylene/1-butene sample (Figure 2). The standard deviation of ~ 0.00063 corresponds

to the mean CH3/CH2 ratio (~ 0.14483).

• The lR5 response depends linearly on the concentration of a polymer (Figure 3, R2 = 0.997).

• Coupling of size exclusion chromatography with the advanced IR5-detector enables the convenient and reliable characterization of the chemical composition distribution (CCD) of

many polyolefin materials along their molar mass axis [2].

Acknowledgment

Hamza M. Aboelanin thanks for the possibility to participate in the ERASMUS+ program. His study was organized in cooperation between the University of Pardubice and the

Fraunhofer Institute for Structural Durability and System Reliability (LBF), Darmstadt..

Results

References

[1] A. Ortín, J. Montesinos, E. López, P. del Hierro, B. Monrabal, J.R. Torres-Lapasió, M.C. García- Álvarez-Coque, Macromol. Symp. 2013, 330, 63.

[2] H. M. Aboelanin, S. Deshmukh, T. Macko, J.-H. Arndt, S. Podzimek, R. Brüll, Macromol. Symp. 2022, submitted.

3 4 5 6
0,6

0,7

0,8

0,9

7.9 mol %

13.2 mol %

6.34 mol %

8.5 mol %

log M

C
H

3/
C

H
2

1a)

1.5 mol % ethylene

Ethylene/propene copolymers 

3 4 5 6
0,0

0,1

0,2

0,3

0,4

0,5

0,6

0,7

0,8

C
H

3/
C

H
2

90.73 mol %

77.78 mol %

36.0 mol %

58.7 mol %

97.84 mol %

log M1b)

Ethylene/propene copolymers

22 24 26 28
0,12

0,13

0,14

0,15

0,16

0,17

C
H

3
/C

H
2

elution volume (mL)

Ethylene/1-butene copolymer

2)
0 2 4 6 8 10

0,0

0,1

0,2

0,3

0,4

0,5

0,6

0,7

 concentrationn 

 CH3 groups

 CH2 groups

IR
5
 r

e
s
p

o
n

s
e

concentration [mg/mL]3)

Ethylene/1-butene copolymer


