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Computer-assisted identification of polymer additives by Mass spectra
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A computer program for identification of polymer additives by MS spectral data has
been developed. Some empirical equations for calculating existence probabilities of cer-
tain additives are presented. This method seems to be applicable to the identification of
polymer additives in various polymer compounds.
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Fig. 1 Conceptual flow diagram for the system
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Table 1 Typical peaks of compound types
No Type of compound m/ z of typical peaks
1 Amines(1) 74,88, 118
2 Amines(2) 69, 83
3 Benzophenones 77,105,137, 213, 214
4 Fatty acids 83,97
5 Glycerin derivatives(1) 69, 83, 129
6 Glycerin derivatives(2) 69, 73, 85, 98, 129
7 Glycerin derivatives(3) 69, 83
8 Glycerin derivatives(4) 83,98, 112, 129, 239
9 Organic metals(1) 88,116
10 Organic metals(2) 71,114
11 Organic metals(3) 77,137,214
12 Organic metals(4) 77, 105
13 Phenolic compounds(1) 203, 219
14 Phenolic compounds(2) 91, 105, 161
15 Phenolic compounds(3) 69, 83
16 Bisphenolic compounds 91,135

17 Other phenolic compounds(1) 203, 219
18 Other phenolic compounds(2) 69, 83

19 Phenolphosphates(1) 69, 83

20 Phenolphosphates(2) 203, 219

21 Phosphates(1) 69, 83

22 Phosphates(2) 65, 94

23 Phosphates(3) 69, 83, 129

24 Salicylic acid derivatives 65, 121

25 Sulfides(1) 69, 143, 161, 178
26 Sulfides(2) 69, 83

97 Phenolic compounds 91, 135
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Compound type
Point Compound type
88 Hindered amines
67 Phenolic compounds
Additives
Point 14 Data ID Additives
100 0.000 403 SANOL LS 700
77 0.059 755 SANOL LS 744
67 0.170 516 BHT

Fig. 2 An example for output
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Fig. 3 TIC chromatogram of sample (PP)
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Fig. 5 Results for PP compound
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Table 2 Results obtained for PP Table 3 Results obtained for several types of po-
lymers
Additive Order No. Point

BHT : 9 100 Compound Additive Order No. Point
Sanoi LS 770 1 2 100 PP Sanol LS 770 1 1 99
DSTDP 2 2 72 (Home Irgafos 168 2 3 75
Irganox 1010 1 4 100 appliances)  Irganox 1010 1 2 99
Irganox 1076 1 1 98 PP DMTDP 9 16 69
Order, No. and Point mean the ranking of correct (others) Irga.no?q 1010 ! ! 85
answers, out-put number and evaluation function Antioxidant 701 2 2 57
(Ax100), respectively. Nylon-6 Stearic acid 2 3 90
(Electric parts) Irganox 245 1 1 80
Tinuvin 327 4 16 63

B Irganox 1010 1&, HAKL D, BIEVWTH Nvlon-6g  ‘ntioxidant 701 2 275
8 ylon Stearic acid 2 3 88
L1fTHy 20l bEY. —J5, DMTDP O & (Electric parts) 2 nox 1098 ) 9 87
H T IVFRNVESE BN BEREEZ F 22 VIR PRT LA 31 1 1 100
%, B TMEOX) I —5EDNy 275y RIZ (others) AO 80 1 1 70

HEXNTREEROBENSRSELLBEH 5.
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3) M. Statheropoulos, K. Georgakopoulos, G. Mon-

S Y245 /\ ° 4
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VOBBEEAREERF A2 —-FIl&kbT - IRREEHEAEDEIIV AT LB L. MS #I
E L1z 335 BOHREINANE, BBEBFIER, HERIEX 2 & oRmENSET 58 8, 79 VEER, €
AT x )= WRIEEDILEHS 4 THIT 60 BICHBa N, LEWI A TOBE -7 DERE L BIC
Ty ANPIZBHRENT VS, BNFIORE R, BH2EESHEBEOT(EEICEAL, BEAMEIC
E o THHTAEMFIOANRZ MVERIFEL, 32— IBRHLTHLT—F LBAEL, wingl%x
BETS. TROBSFMRHZIOVWT T X M 2T R, MRCEEN IR 2BE LEETE
B EMghrot.
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