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Defect analysis of bristle base of ABS resin brushes 

using a pyrolyzer - Part 3 Thermal desorption (TD)-GC/MS -

[Experimental] A part of each bristle-planted base of brush products was scraped
off with a cutting knife and analyzed by a GC/MS system with a Multi-Shot
Pyrolyzer directly interfaced to the GC injector. UA+-5 was used as a separation
column. From the EGA thermogram (Fig. 1), the temperature range for thermal
desorption was determined to be 100-380 ºC. The sample was introduced into the
furnace and volatile components generated by heating were separated and
analyzed.

[Results] From the TD chromatograms (Fig. 2), the antioxidants AO-40, Irganox
1076 and the plasticizer TOTM are detected in the virgin ABS (good product). On
the other hand, in the recycled ABS (defective product), the peak intensities of AO-
40 and Irganox 1076 are low, and the light stabilizer Tinuvin 770 (base peak m/z
124) and the anti-aging agent Nocrac 400 are detected. Since the reference
product (another virgin ABS) that did not exhibit any defects contains antioxidants
but does not contain TOTM, the occurrence of defects is considered due to the
less amount of antioxidant added. AO-40 and Irganox 1076 contained in each
sample were determined by the absolute calibration method. It was found that the
virgin ABS contained AO-40 at 623 ppm and Irganox 1076 at 507 ppm, while the
recycled ABS contained AO-40 at 4 ppm and Irganox 1076 at 21 ppm. From the
above, it is considered that the occurrence of the defective product was caused by
the decrease in strength of the ABS resin due to the thermal and oxidative
degradation during molding caused by a low concentration

of antioxidants.

[Background] In the previous note (PYA1-140E), the evolved gas analysis was conducted on the brush bristle bases made
of virgin and recycled ABS resins. In this note, qualitative and quantitative analyses of additive components were conducted
by thermal desorption (TD)-GC/MS on the same sample that was examined in the previous note to investigate the cause for
occurrence of defective products made of recycled ABS resin.

PYA1-141E

Furnace temp.: 100 - 380 ºC (20 ºC/min, 1 min, hold), GC injection temp.: 300 ºC, GC oven temp.: 40 (2 min, hold) - 320 ºC (20 ºC/min, 14 min, hold)，Split ratio: 1/20
Column flow rate: 1.0 mL/min (He), Separation column: UA+-5 (5 % diphenyl 95 % dimethylpolysiloxane), L=30 m, i.d.=0.25 mm, df=0.25 µm
MS scan range: m/z 29 – 600, MS scan rate: ca. 3 scan/s, Sample amount: ca. 1 mg

Fig. 2 TD chromatograms of virgin ABS, recycled ABS, and reference product.
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Fig. 1 EGA thermograms of good and 
defective products.

(Extracted from technical note PYA3-039E)
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