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Introduction

Results

The assignment of fragment ions from a extremely large body of data related to
ToF-SIMS

analysis

of

homopolymers,

co-polymers

and

more

Ratios among specific characteristic

complex

fragments (C2H3+C4H9+C4H7 / C5H9) are

formulations has today become a straightforward undertaking [1]. Well-known

related to % of EP content [3]. The samples are

within the SIMS community is the prevalence of small molecules in such

believed to have different amounts of EP for

polymers with a tendency to migrate to the surface as part of processing by the

different applications (see Figure on the left).
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usual shaping methods such as extrusion or injection moulding.
Figure: Automotive PP (taken from [2])
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was
Polypropylene

applied to the pre-processed dataset in order
to separate signals from small molecules on
The current work considers a similar phenomenon which occurs during the

the polymers surface. The analysis was

processing of a range of automotive grade polypropylene formulations used

performed using the PLS-ALS Matlab® toolbox

for car parts (see schematic below). Impact resistance is improved with the use of

from [4]. The analysis highlighted better the

small

differences when only masses higher than 90 u

amounts

of

ethylene-propylene-diene

monomer

(EPDM)

in

the

Samples

PDMS

were considered (see Figure on the right).

formulations. In addition, a number of other processing aids and additives are
used to improve behaviour and performance. The potential migration of these
compounds can interfere in the surface performance of the end products in

The

C60

depth

profiling

showed

a

processes such as paint adhesion.

significant decrease of the PDMS peaks after
20 s of sputter time while the peaks from the

Experimental

two other “pure compounds” increase. The PP

The samples analysed are four pellets of automotive grade polypropylene

peak has a small decrease within the same

copolymers filled with carbon black and additional different fillers (see table).

time frame. This decrease is considered to be

ToF-SIMS analysis was carried out on a TOF.SIMS5 system from ION-TOF

due to contaminant layer removal, enhancing

GmbH, using 25 keV Bi

+
3

(extracted at 9 kV) ion beam operated in the high

PDMS

the signal of the higher masses. The Figure on
the left shows the profile for sample a

current bunched mode delivering 0.3 pA, pulsed at 10 kHz and rastered over a

Four “pure compounds” SIMS signals were
found. Polypropylene (97 and 109), PDMS
(147, 207, 221 and 281), an unknown
compound (143, 225 and 271) and a series of

region of 100 x 100 μm2. Seven different regions were analysed for each sample
and only positive ions spectra were acquired. Depth profiling data were also

Time (s)

aromatic peaks (105, 115, 128, 165, 202, 276)

recorded using the non-interlaced mode of the equipment with the 10 keV C60+
and Bi3+ ion guns with 0.3 s sputtering time, 0.5 s pause time, 400 x 400 μm2

Conclusions

crater size and 100 x 100 μm2 analysis area.

- The combination of ToF-SIMS with Multivariate Curve Resolution showed to be a efficient and quick way to

Table: Samples description

separate the signals of small molecules at the surface of a set of similar “real life” samples even when the

Designation

Description

Typical Use

a

PP based copolymer

Bumpers

b

PP + 40% talc

c

PP + 20% talc

Dashboard carries,
fan shrouds
Dashboard carries,
fan shrouds

d

PP + glass fibre filler

Various

i

Bulk of a

-

signal intensity is significantly low for higher masses (probably due to sample charging).
- The different samples are intended to different applications. Such differences were observed in the polypropylene
characteristic peaks ratios changes and the depth profiles: The profile for the peak at 143 u increases with
time for samples a and d and decreases with time for samples b and c.
- The sources of the high mass fragments are yet to be identified. The 128 u series is confirmed to be from aromatic
peaks.
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