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Time-of-flight secondary ion mass spectrometry (TOF-3IMS3) has become a powerful tool to
analyze surface chemical structures of organic materials. In this study, TOF-S3IMS imeging and
quantitative analysis were done with two immiscible polymer alloys: polystyrene (PS)/ethylene/
vinyl acetate (EVA)} and nylon-6/poly phenylene ether (PPE). It was confirmed that TOF-SIMS
imaging technique could be used to identify the micro chemical structure of polymer alloys. In
the surface gquantitative analysis of these polymer alloys, however, the surface compositions calcu-
lated from the characteristic fragment ion intensities varied to a large extent. The maximum
scattering of data occurred at near the composition of 1:1. The scattering might be caused by

differential charging on the polymer surfaces,
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Table 1 Polymer alloys

Polymer alloy Blend ratio

90/10
70/50
55/45
50/60
30/70
10/90

Polystyrene
/ ethylene/vinyl-acetate

Nylon-6/poly phenylene ether 65/35
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Fig. 1 Chemical formulas of four polymers,
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Primary ion HGa*
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Ton current (continuous mode) 1-21A

20 ns (spectrum}

Ton puise width 50 ns (image}

250 x 250 ym 2 (spectrum)

Analytical area 120 x 120 ym 2 (image)

2 x 101 %ions/ecm 2(specu—um)

Ton dose 5 x 10 "ionsfem (1magc)
Number of image pixels 256 x 256
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Fig. 2 {a) Schematic diegram of the 1X 2313
TOF-SIMS3 instrument; {b)} experimental
conditions.
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Fig. 3 Variation in relative intensity normaliz-
ed by total ion counts of positive ions from
PSJEVA polymer alloy as a function of ien
dose.
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Fig. 4 (a) Positive TOF-SIMS spectrum of
pelystyrene; (b) fragment ions from poly-
styrene.
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Fig. 5 (a) Posjitive TOF-SIMS spectrum of
ethylenefvinyl acetate; (b) fragment ion
from ethyleng/vinyl acetate.
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Fig. 6 (a) Positive TOF-SIMS spectrum of PS/EVA polymer alloy ; {by~(d) positive
TOF-SIMS images. These images were obtained using (b} total ions; {c¢) fragment
iong from PS5; (d) fragment ions from EVA.
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Fig. 7 Positive TOF-3IMS spectra and EVA images of some PS/EVA
polymer alloys, PS/EVA=1{a) 70/30; (k) 50/50; (c) 30/T0.
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Fig. 8 (a) Positive TOF-SIMS spectrum and fragment jons : (b)~(d) positive TOF.SIMS

images of nylen-6/PPE polymer alloy. These images were obtained using {b) total jons;
{c) fragment ion from nylon-6; (d} fragment ions from PPE,
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