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Abstract: Tris(2,4-di-tert-butylphenyl)phosphite (Irgafos.168)_alone and the Irgafos 168 added in the polypropylene (PP) films for food
packing materials can generate degradation products under ultraviolet or microwave treatment. With n-hexane as the extraction solvent, a gas
chromatography-mass spectrometry. (GC-MS) method was developed for detecting Irgafos 168, and determining its degradation products,
2,4-di-tert-butylphenol and tris(2,4-di-tert-butylphenyl)phosphate, in PP food packing materials. The results showed that the calibration curves
of three substances had a good lineafity in the ranges of 25~150 mg/L, 0.02~20 mg/L, and 0.05~10 mg/L respectively, and the R? values were
0.9990, 0.9989, and.0.9955, respectively. The spike recoveries at different spike concentration levels were in the range of 81.83~115.21% with
RSD values in the range of 0.10~4.54%. The limits of detection (LOD) were 5.00 /L, 0.20 /L, and 25.00 g/L, respectively, and the limits
of quantitation (LOQ) were 12.00 Lo/L, 0.45 o/L, and 60.00 Lo/L respectively. Therefore, this method is precise, highly sensitive, and accurate,
and can.be applied for detecting Irgafos 168, 2,4-di-tert-butylphenol, and tris(2,4-di-tert-butylphenyl)phosphate in PP. Irgafos 168 was added to
PP, followed. by ultraviolet and-microwave treatments. The corresponding degradation rates were 31.88% and 11.7%, respectively, and three
degradation products were generated. According to the standards, two of these degradation products were identified as 2,4-di-tert-butylphenol
and tris(2,4-di-tert-butylphenyl)phosphate, and the other was speculated to be the result of Irgafos 168 with loss of the di-tert-butylphenol group.
The degradation rate of Irgafos 168 standard was less than 5% under ultraviolet or microwave treatment.
Key words: polypropylene; tris(2,4-di-tert-butylphenyl)phosphite (Irgafos 168); degradation products; gas chromatography-mass
spectrometry
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Fig.1 Chemical structure of Irgafos 168
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7136 6221 63.16
1431 132 13.56
2,4-—FT
N 1234 13.16 1258 113 8.70 0.14 1.05
AOREy
12.36 13.08 137
=@4-=- 3.89 3.62 3.78
BT ARE) 4.39 436 426 0.33 8.08 0.08 2,04
s B 3.78 3.76 355

2.3/ PuF g 168 4T s BB H LA 168 By

PP I 2 251 AB AL 38 5 iy 46

& 3. K 3. E 4 mrA, HHUEsT 168 N
PP LA, [EEZIAT] 31.88%, WFNFEM "~
YIE RN SRR, SRR (PREFE R
t=8.506 min) ZARALSIAIEN 2,4- BT R, o
TR (IR R t=14.442 min), SR RN
6. HTZABUR 2,4- 80T Bk R R 4T 168
FIREAEr~), HALS 458, 191. 206 &5 fr, Z5&C
fikfs 2 10, HEMIHOAHUE ) 168 ik —A 2,4-—HL

THIEMEER OIS FE WL 7, Zr R F
458 MR, HHEAE 24- 50T HOR
A EI A B, BEA S 2,4- T ZEKE AN F 1)
191, 206 ZEfEF .

3. K 3. K5 AL, HHUET 168 din|
PP JEA AL TR, 2,4- 80T HORMy & 838, P
71 168 [FEMER N 11.79%, Ui IR ALEE PP R AEfE
Forhisen) 168 AR, FRARICT-SAMERE .
AR 5 AR REMLEZ 2 R B I B] 2 t=14.442 min [ P57
PP, ATREEH TR AR, P 168 PR L
LHMEBEAR, ZFEMR R e AR RUD, AR
GC-MS LM NAR T 2,4- U T 2K, OLAER

307



MR BRI

Modern Food Science and Technology

2016, Vol.32, No.6

AR L0 S
S ONRBB AL TR 168 (OFRAES:, RS

AN 3.02%F1 4.23%, IF B8 A el i A PR 5 168
FrdERh,  FEA SR AR KRR

& 3 NEILIES R TR FEREFI7E PP IRV S B RIET 168 HIPERRER
Table 3 Content of degradation products in PP film and the degradation rate of Irgafos 168
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