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Fig.3 Comparison of total ion current chromatograms of the evolved species in different temperature ranges

1. (o-Phenylene carbonate) ; 2. 2 3—
(1«2 Butoxyethoxy) ethanol) ; 4.
(Neryl acetate) ; 8.

methylbenzene) o

(Pyrocatechol) ;5.
(Protocatechuic aldehyde) ; 9.

) (1-Methyl 3—(4-methylphenyl) methylbenzene) ; 11. 1-

(2 3-Dihydroxybenzaldehyde) ; 3. 1-(2- )
(nerol) ; 6. (Piperonyl aldehyde) ; 7.
(di-p-Tolylmethane) ; 10. 1- 3(4-
2-(3- ) (1-Methyl2~(3 -methylphenyl)
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£, =7.95 min) 200 ~220 C (
65%) DTG 216 C o
200 ~220 C o (t;, =9.77 min) 140 ~280 C
200 ~220 C 140 ~160 € 13% o
(1, =13. 14 min) 180 C 220 ~240 °C 280 C .
(tg =
10. 04 min) : 160 ~ 180 °C 200 ~220 C 220 C
. 142- ) (iy =7.67 min) (1, =8.23 min)
140 ~200 C.
160 ~180 °C 200 ~220 C o
1
Table 1  Analytical result of pyrolysis products
(min) Similarity -
Number Retention time M?lf}c}?le Composition - (0-999) - RSD (% _n=5)
weight Nist Wiley 140 C 200 C
! 6.74 136 o-Phenylene carbonate o7z 980 o 8.7
2 3-
2 7.40 138 2 3-Dihydroxybenzaldehyde 982 956 o 7.1
1(2-
3 7.67 162 1}2—But0xyeth0xy) e)than()l 990 990 5.3 o
4 7.95 110 Pyrocatechol 988 981 — 3.2
5 8.23 154 Nerol 945 955 7.1 —
9.77 150 Piperonyl aldehyde 991 987 4.8 6.9
7 10.04 196 Neryl acetate 982 983 6.5 5.2
8 13.14 138 Protocatechuic aldehyde 985 o84 o 8.8
9 13.32 196 di-p=Tolylmethane 963 973 7.4 —
- 3-(4- )
10 13.49 196 1-Methyl 3«(4-methylphenyl) 947 947 8.3 —
methylbenzene
- 2-(3- )
11 13.55 196 1-Methyl2~(3-methylphenyl) 940 940 9.6 —
methylbenzene
- (RSD of every pyrolysis product was calculated from the peak area of related
chromatogram) .
3.3
TG/DTA-SPME-GC-MS
o TG/DTA-
SPME-GC-MS o
1 140 ~380 °C 11
100 Da. ( 2 87 9 10 11) .
TG-MS o 2 8
TGFTIR o TG/DTA-SPME-GC-MS
1 Nist ~ Wiley 140 ~ 160 C
200 ~220 C (n=5). 900

10% -

TG/DTA-SPME-GC-MS
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Establishment and Application of Combination System of
Thermogravimetry /Differential Thermal Analyzer-Solid
Phase Microextration-Gas Chromatography-

Mass Spectrometry

ZHU Wen-Hui' > YANG Liu' > YANG HongYan’’ WU Yi-Qin®> DONG Xue-Chang' MIAO Ming-Ming*
"' (School of Chemistry and Biotechnology ~Yunnan Nationalities University Kunming 650031)
*(Research and Development Center of Hongta Tobacco (Group) Co. Ltd. Yuxi 653100)
*(College of Chemistry and Chemical Engineering Yunnan University Kunming 650091)
*(Yunnan Academy of Tobacco Science Kunming 650106)

Abstract A new combination system of thermogravimetry/differential thermal analyzer—-solid phase microex—
tration-gas chromatography-mass spectrometry (TG/DTA-SPME-GC-MS) was designed on the basis of the
adsorption theory of SPME in nonequilibrium situations. A new sampling method at different temperature
ranges for TG/DTA-SPME-GC-MS was established to study the pyrolysis behavior of protocatechuic aldehyde.
Identification and monitoring of the evolved behavior of 10 pyrolysis products from the pyrolysis at flowing
helium of 200 mL/min and heating rate of 10 °C /min and the migration of protocatechuic aldehyd was carried
out between 140 and 380 °C to test the combination system and verify the analytical method. Results show that
TG/DTA-SPME-GC-MS has obvious advantages in the analysis of complex pyrolysis products. The combination
system has high reliability and can be used for the study of pyrolysis behavior. The relative standard deviations
(RSDs) (n =5) calculated from the chromatogram peak areas of pyrolytic products are all lower than 10% .
Keywords Thermogravimetry/differential thermal analyzer; Solid phase microextration; Gas chromatography—

mass spectrometry ; Pyrolysis behavior; Protocatechuic aldehyde
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