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I Introduction

Polyethylene terephthalate (PET) is a versatile polyester
widely used in fibers, films, bottles, and engineering

materials. PET grades differ primarily by molecular weight.

Textile grade PET has a lower molecular weight, with intrinsic
viscosity (IV) in the range of 0.64 t0 0.68 dL/g, corresponding
to approximately 20-30 kDa.

Bottle or chip grade PET has a higher molecular weight, with
intrinsic viscosity (IV) between 0.7 and 1.0 dL/g and weight
average molecular weight (Mw) typically 30 to 60 kDa or
higher.

Molecular weight directly impacts both mechanical strength
and processing behavior. While intrinsic viscosity provides
an average value, it does not reveal the full molecular weight
distribution. Combining Size Exclusion Chromatography
(SEC) with light scattering detection enables direct
measurement of absolute molecular weight and detailed
distribution analysis, critical for process control and product

optimization.

Advanced Light Scattering Detector BeSEC

| Experimental Section

This study employed a SEC system with refractive index
(RI) and light scattering (LS) detectors. The light scattering
detector equipped in the BeSEC LS2 from Bettersize
Instruments includes 90° and 7° angles. The BeSEC
workstation integrates light scattering with RI or UV signals
to calculate molecular weight averages (Mn, Mw and Mz)

and distributions.

System Configuration:
e Detector: Light Scattering (LS) + Refractive Index (RI)
® Column: Shodex GPC KF-806M
® Mobile phase: Hexafluoroisopropanol (HFIP)
® Flow rate: 0.7 mL/min
® Injection volume: 100 pL
® Column temperature: 40 °C

® dn/dc: 0.296 mL/g

Sample Preparation:

Three PET samples were analyzed. Each powder was
accurately weighed and dissolved in HFIP to a concentration
of 2to 7 mg/mL, stirred until clear, filtered through a 0.22 pm
PTFE syringe filter, and transferred into vials for autosampler

injection.
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| Results and Discussion
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Figure 1. Elution profiles of the multi-detector signals for Sample A Figure 5. Elution profile of the molecular weight for Sample B
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Figure 2. Elution profile of the molecular weight for Sample A Figure 6. Molecular weight distribution of Sample B
| L 175
Mw ! 1250
125
z 082 150 1500
g ] 3 1000 /
g 0% & S /’ 1125 1450
g 06% S / | I
© ol T ® £750 | - I - >
0.75 al = z o0y hooZ2| &
S o, /’ %) 400§
Q —
0.4= 500 o—ti.- o I S o 75 2 =
0.5 10| 3 | Tl3s0
Q 1
g 250 150
0.25 025 : 300
Mn Mz ~ 125
0 10 0 10 20 30 40
1000 104 10° . |
Molecular Weight (Da) Retention Volume (mL)
Figure 3. Molecular weight distribution of Sample A Figure 7. Elution profiles of the multi-detector signals for Sample C
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Figure 8. Elution profile of the molecular weight for Sample C
Figure 4. Elution profiles of the multi-detector signals for Sample B
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Figure 9. Molecular weight distribution of Sample C
Figures 1 to 9 present chromatograms, molecular weight I Conclusion

elution profiles, and distribution plots for the three PET

samples. In Figures 1, 4 and 7, the blue trace is the Rl signal, The BeSEC LS2 with light scattering detection provides

the green trace is the right-angle light scattering (RALS) accurate molecular weight characterization for PET

signal and the red trace is the low-angle light scattering samples. All three samples meet bottle-grade specifications,

(LALS) signal. Figures 2, 5 and 8 present chromatograms with clean, stable chromatographic profiles and well-aligned

with molecular weight profiles, where the blue line shows detector signals. The ability to resolve molecular weight

the molecular weight as a function of elution time. Figures distribution offers valuable insight for quality control and

3, 6 and 9 display the differential and cumulative molecular grade selection.

weight distributions.

The chromatograms exhibit clean baselines with minimal
noise, and strong signal-to-noise ratios. Molecular weight
profiles decrease steadily with elution volume, consistent
with SEC principles, larger chains elute first, followed by
smaller ones. Scattering peaks show no tailing and molecular
weight curves remain stable at the end, confirming effective

size-based separation.

°
Table 1. Molecular weight results of PET samples B e t te rS I Ze

Sample | Mn(Da) | Mw(Da) | Mz(Da) | Mw/Mn BETTER PARTICLE SIZE SOLUTIONS

Sample A | 27594 | 42463 | 59631 1.53 Settersize Inctruments Lid.

Sample B | 21274 | 41197 62620 1.03 No.9, Ganguan Road, Jinquan Industrial Park, Dandong, Visit Our BeSEC Site:
Liaoning, China

SampleC | 26112 | 42411 68615 1.62 Postcode: 118009
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Table 1 summarizes the molecular weight data. All three Email:info@bettersize.com

samples exhibit weight-average molecular weights above
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indicating a higher proportion of low molecular weight Regional Office West
H H H Disclaimer: By usil il terials vided by Bettersize Instrt its Ltd. in electroni
species. 3185 Airway Ave, Ste C2, Costa Mesa, CA 92626, United States fomatyo agree o theDislnimer wihou ay qulfcation o mtatio. Whie ilget car has been
taken to ensure the accuracy of the information contained herein, Bettersize Instruments Ltd. shall not be
Tel: +1 833-699-7493 (S|ZE) liable for any errors or damages in connection with the use of these materials. The information is provided
as general information, and no representation or warranty, whether express or implied, is made as to its
HE H A lete ) ti . It d t titute rt of a ls | offer or tract. Bettersi:
Email: support.us@bettersize.com Intments L. reserees e right 1o mocifyater, ad,and dlete the coment outined  these mteril
without prior notice and without any subsequent liability to the company.
. . Copyright: © 2026 Bettersize Instruments Ltd. | All Rights Reserved
www.bettersizeinstruments.com 20.1400.00.01

© Bettersize Instruments Ltd. 4




