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FRONTIER LAB

Analysis of the photo/thermal/oxidative degradation products formed when
high impact polystyrene (HIPS) is UV irradiated

[Background] High impact polystyrene (HIPS) is a polystyrene (PS) / rubber copolymer. Because of its enhanced impact
strength, it is extensively used in TV, printer cabinets, etc. Outdoor exposure tests and weather meter tests are used to
evaluate the polymer’s stability; however, these techniques preclude the analysis of volatiles released during the
degradation. This note reports the analysis of the volatiles emanating from HIPS when it is exposed to UV radiation using
the Frontier UV irradiator. The micro UV irradiator was used with a xenon (Xe) lamp.

[Experimental] 10 pL of a dichloromethane solution (2 mg/mL) of HIPS was placed in a sample cup. The sample was
irradiated using the micro UV irradiator for 1 hr at 60°C in air. Volatile degradation products were cryo-trapped by immersing
the head of the separation column in liquid nitrogen. Upon the completion of UV irradiation, the air was purged from the
system using helium and the irradiated sample was thermally desorbed (60—250°C). The column was then removed from
the liquid nitrogen and GC/MS analysis of the trapped vapors was conducted.

[Results] Fig. 1 shows the chromatograms of the volatile degradation products from HIPS with and without UV irradiation.
Benzaldehyde, acetophenone, and benzoic acid are the PS degradation products formed during the irradiation. 2-propenal is
also observed. All identifications are based upon mass spectral data.

0 T

T

T T T
8 10 12 14 16 18 20 min

o

700000 UV irrad.: OFF (1 hr), 60°C, in air
~N . . .
600000 J Q, Thermal desorption: 60-250°C (40°C/min, 5 min)
~
T
© o
500000 @ -+ PS origin
400000 X = System peak
300000
~
o)
200000 ©
100000 ]
L—\_l LA A_a N l. PN R VT S B W | |
0 — T T T T T T T T T T T T T T
2 4 6 8 10 12 14 16 18 20 min
: o T 3 % UV irrad.:ON (1 hr), 60°C, in air
700000 - ) qé o § Thermal desorption: 60-250°C (40°C/min, 5 min)
i 9] i g £
600000 | © | \ & 5 s 2
2 o > 3
500000 5 4 N <
2 | i g © =
400000 | @ D\ 24 26 28 30 © S
Q o . c O
< Q] & 2
300000 £ g 2 N
£ 3 o ) g
200000 | o o e o
k5 3 o
100000 & o I
‘ A A W TS .L oy l L A
T T T
4

Fig 1. Chromatograms of the volatile degradation products formed when HIPS is irradiated and not
irradiated.

<UV irradiation> Micro UV irradiator : UV-1047Xe, irradiation: 1 hr, furnace temp.: 60°C, atmosphere gas: 10 mL/min Air, split ratio: 1/10
<GC/MS> Separation column: Ultra ALLOY*-1 (polydimethylsiloxane, L=30 m, i.d.=0.25 mm, df=0.5 pm), GC oven temp.: 40°C(5 min)-240°C(20°C/min),
GC injection temp.: 250°C, carrier gas: 50 ml/min He, split ratio: 1/50
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