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Fig.4 Plots of In (B/Tpn2) vs. 1/Tm of (A), for the
first and (B) for the second degradation steps
of poly (methyl methacrylate) .
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Fig.5 TG-DTA and total ion current (TIC) curves for
the thermal decomposition of acryl resin by TG-
DTA-MS measurements.

-8.081 B
-8.48} .
- r Styrene MMA(m/z=41) ]
&3 _s.sslk - 4
S L oz =100 E 141:17 1A
Q E=126kJ/mol = mo
< -9.28- -
-9.68F A
10.08 -
1 1 1 | i i
1.41 1.45 1.49 1.53 1.57
1000K/ T /K}

Fig.6 Plot of In (B/Tw?) vs. 1/Ty for methacrylic acid
methyl ester (MMA) the first degradation of
acryl resin and (styrene) the second degrada-
tion of that one.
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Fig.7 Arrhenius plots of the reaction producing CO,
(m/z 44) at the thermal decomposition of poly-

imide film.
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Table 2 Average activation energy from TG curves,
SGP curves and Gram-Schmidt profile in

weight loss range from 5% to 80 %.

sample PET PBT
method {(kJ -mol 1) (kJ -mol 1)
TG 203*6 192+6
Gram-Schmidt 2085 190+3
SGP (CO2) 2287 16913
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Fig.27 (Top) Derivative of weight loss during ther-

mogravimetric analysis of cellulose acetate at
20 C+ min-! in air in Du pont 951 thermogravi-
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thermogram for the m/z 187 ion.

(Bottom) MS/MS for the daughter ion spec-
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of CAD-MS/MS

Data normalized to m/z 43 intensity.
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Table 3 Some products of the thermal degradation of
cellulose acetate analyzed by TG/MS/MS.

ION STRUCTURE NAME
617 | CHsCO=H ACETIC ACID
103+ | CH:COOCOCHs | ACETIC ANHYDRIDE
109* BENZOQUINONE
0 o
127% DIHYDROXYCYCLO-
HEXADIENONE
OH
OH
o}
169* ACETOXYHYDROXY-
CYCLOHEXADIENONE
OAc
OH
O
HO
187+ ACETOXYDIHYDROXY-
Acl CYCLOHEXENONE
OH
229+ analogous to DIACETOXYHYDROXY-
above CYCLOHEXENONE
247+ | analogousto  {DIACETOXYDIHYDROXY
above CYCLOHEXENONE
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RS THEA X N SRR 7 A O
BETEE Ty TERS D, MSEEILIIF L A LH
HEh s, X510, MS/MS HETH B0, H—MS THIt
THA4A A, BRBETICZOEE, 2FEHOQMS IZHA
L, 22 TH104Pa DREFIZIEN) 7 12T VT2 &
ZeiEtE LS8R (Collisionally activated dissociation) &4,
FOTIIFIAY M AF R 3EHOQMS (ERICEED
MS Vo TWwa) THESHL TS, EEOEER %
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M, FLTC,3) 72/ 07 LY L T I onTINRG
DOEMEEIT - TEBRECER LR LT Fig27 it
— 2 77— FDOCAD ARY MVORERFREHIZEND
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gravimetric modulated beam mass spectrometry
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Fig.29. Molecuar beam TOF energy analysis. Illustra-

tion of the TOF velocity-spectra technique used
to determine the molecular weights of the py-
rolysis products contributing to the ion signal
at m/z 46 from a hypothetical decomposition of
HMX.
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REIGSH )

Table 4 Near-future application subjects of the TG-
MS systems for the protection of the earth
enviroment and saving energy.
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(TG-MS. L — FREBRIE % E)

AL BB UV BOBMR
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’}Tﬂ&f K/Lﬁ;
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(TG DTA. TG MS)

(TG-DTA. TG- MS)
BS. COr BERE DALt
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