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Molecular Weight Analysis of Synthetic Polymers
and Simultaneous Analysis of Polymer Additives

Slmultaneous AnaIySIS Measqnng the molegular. weight d.IStI’IbU'[Ion of polymers is a branch of HPLC
. analysis performed in size exclusion mode that has long been called gel
of Polymer Additives permeation chromatography (GPC). The recent demand for improved
throughput by increasing analysis speed is considered important even for GPC,
by GPC which has an established analytical procedure. Presented here is an example of
using overlapped injection on a normal column to improve efficiency and,

(H PLC) simultaneously, perform a quantitative analysis of polymer additives.

A weight-responsive refractive index detector (RID) is often used in GPC analysis when determining the mean molecular
weight and polydispersity of polymer compounds. UV detectors are often used when analyzing additives with antioxi
dant properties because many of the compounds have double bonds. Fig. 32 shows the chromatogram obtained from
GPC analysis of the polystyrene sample and three additives used in this investigation. Table 12 shows results for the
polystyrene sample.
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20 Table 12 Analytical Results for the Polystyrene Sample (n = 6)
15+ polystyrene -
B Number average  Weight average Polydispersity
107 molecular weight molecular weight "~ M
5+ " Mn Mw w/Mn
1 Three additives
07 Polystyrene 2.63 x 10* 4.89 x 104 1.86
S5+ %RSD 1.41 0.89 0.52
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Fig. 32 Chromatogram of Polystyrene and Additives

When multiple additives are present, achieving complete separa mAU
tion of small molecule additives from each other can be difficult 2007 Chromatogram at 240 nm
even on columns with small exclusion limits, and an accurate quanti - 1507
tative analysis is almost always difficult to achieve. Therefore, a 100
photodiode-array (PDA) detector that also provides spectral 50
information was used as the UV detector, and a peak deconvolution 0T— : ‘ ‘ ‘ : ‘ —
: ) i 16.0 17.0 180 19.0 200 21.0 22.0 23.0 min
function was used to improve the separation of unresolved _
additives. A LabSolutions (workstation) feature called i-PDeA I Obtained real chromatogram
. . mAU
separates unresolved peaks based on three-dimensional spectral 5501
information obtained with a PDA. Fig. 33 shows the chromatogram 2001
of the peak detected at UV 240 nm by the PDA and a superimposed 150 mﬁfji&
chromatogram of each individual component obtained with the *gg, Irganox 1010 T
peak deconvolution function. Only two peaks could be detected by o L_Tinuvin 120
UV detection alone, but three peaks were identified after process 160 170 180 19.0 200 21.0 22.0 23.0 min
ing with i-PDeA Il. Furthermore, the peak areas obtained with the Fig. 33 Deconvolution Results for
deconvolution function represent the contribution of each compe Three Additives (PDA)
nent in the original unresolved data and can be used without
processing for quantitative calculations. Table 13 Analytical Results for Additives
Calibration curves were made for the three additives in the in a Polystyrene Sample (n = 6)
range of 0.01 to 0.1 % (w/v) and used to calculate the quantities of it rganox _ Tinuvin __ Tinuvin
additives added to the polystyrene sample. Table 13 shows the 1010 144 120
linearity of each calibration curve and the quantitative results of Linearity of
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repeat analysis (six times). Quantitative calculations by i-PDeA I, calibration curve (1%

. . Determined
which compensates for the separation performance of GPC columns c%ﬁg,'??mg@ 49.2 23.1 27.4
in the low molecular weight ran monstr how GP n

the lo olecular weight range, demonstrated how GPC ca %RSD 128 103 1 47

potentially provide value-added, high-throughput analysis.




