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Establishment of a thermogravimetry/differential thermal analysis-Cambridge
filter-absorption bottle trapping unit-high performance liquid chromatography
and its applicaton in volatile phenols
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Abstract: A new combination system of thermogravimetry/differential thermal analysis( TG/DTA) -Cambridge filter-absorption bot—
tle trapping unit-high performance liquid chromatography( HPLC) was established and applied to analysis the seven volatile phenols
in evolved pyrolysis products and the reliability of the new system. Firstly the main weight loss temperature( MWLT) of pipe tobacco
was obtained according to the TG and DTG curves at 10 °C /min heating rate and 300 mL/min of nitrogen flow which was from room
temperature to 600°C then the seven volatile phenols was trapped and analysed qualitatively and quantitatively using the combina—
tion system in MWLT. Results indicated that volatile phenols in evolved gas was trapped selectively by the two different trapping

ways cambridge filter was more inclined to trap hydroquinone resorcinol and catechol while absorption bottle was more inclined to
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trap phenol p-eresol m-eresol o-eresol. Yields of each polyphenol in evolved gas was different in the same condition: phenol and
catechol was higher than others which was 1. 858 and 1. 675 mg/g respectively; While resorcinol was the lowest which was 0. 032
mg/g. This combination system had high reliability as the relative standard deviation( RSD) of each volatile phenol in 5 parallel ex—
periments were all bellow 10% and it could be used to study the generation of volatile phenols in the pyrolysis process with tempera—

ture programming.

Key words: thermogrametry / differential thermal analysis( TG/DTA) ; cambridge; absorption bottle trapping unit; evolved products;
volatile phenols; high performance liquid chromatography( HPLC)

3 1.1
Pyris Diamond TG/DTA /
( SIT ) ; Aligent1100
4 ( ( N N N
) N Aligent
’ ’ ’ ’ ’ 46 ); ( 44 mm Whatman
’ WHO 4 ) (
X Fisher Yy o~ v = ( Supelco
); ~ N = ( Dr. Ehrenstoffe
GmbH ) ( )
° ( =18.2 MQ. cm) ; AB204-S
( 0.0001g) ; ( ) o
1.2
67 APt ag
HiE Furnace heater band
Holder TR AT
08 . S : ' Cnbndgestn
( Py-GC/MS) Bces 1—:-3—% —"_= =]
W —
Absorption bottle
1 -
_— Fig. 1 Trapping diagram of cambridge filter

coupling with absorption bottle

Py-GC/MS
Y 200C .

1/4 44 mm



8 - HPLC 1199
12.0 mL 1% o o 2 10°C /min
1.3 +300 mL/min ( TG)

200 mg - N <100 mg - ( DTG) o
. - . - 50 mg - ~600°C
50 mL ( 0.0001g) 30.0 mL ~600°C o
1% 100 mL 1000
1%
4C o
o {500
N 0.08.0.4.0.8.2.0.4.0.8.0.16.0 pg/
mL 0.02.0.1.0.2.0.5.1.0.2.0.4.0
pg/mL - . - . - 0.04.
0.2.0.4.1.0.2.0.4.0.8. 0 pg/mL, 0:(] . . . ' 0
1.4 200 4_0.0 600 800
: Temp.(Cel)
1.4.1 20 )
40 £ 1°C 2h 40 Fig. 2 The thermogravimetric and derivative
° thermogravimetric curves of pipe tobacco
1.4.2 1 pg
1000°C 2.2
50 ~500 mL/ 1.4.3
min,
1.4.3 YC/T 2552008 ) HPLC 3
14 1
1.5 e
1.5.1 1 '
300 mL/min 50°C /min ) .
1000°C 10 min i } |\

o 32 mg n 7 | | Pl
+0.05 mg [ : -

300 mL/min 10°C /min ' 5 u t/ain u 5

600°C . 3a
1.5.2 Fig. 3a  Chromatogram of the seven volatile
phenols in standard sample
25 mL 10.0 mL 1% w .
20 min 5 min 0.45 -
Jom HPLC o 2 s
0.45 pm HPLC . |
Y : |
2 e
3b

2.1 Fig. 3b  Chromatogram of the seven volatile

phenols in absorption solution



1200 24

200 2. 3
12.0 mL 1%
| T . =pxV/n
_}L»J-L_A - .J-z» Jk - __'__—______,—/ i . . p
0 5 10 1% 0 Fol ( ) mg/g) ! pl
ain pg/mL; V: mL;
3c n mgo
Fig. 3¢ Chromatogram of the seven volatile
phenols in cambridge filter
1— - ;2 - 3 — - ;
4— 15— - 36— -
1 (mg/g)
Table 1 Yields of volatile phenols in cambridge filter and absorption solution
1 2 3 4 5 RSD% ( n=5)
_ 1.716 1.571 1. 800 1. 660 1. 627 1. 675 5.22
_ 0.032 0.030 0.033 0.032 0.035 0.032 5.79
_ 0.570 0. 603 0.613 0.589 0. 595 0. 594 2.75
0.033 0.032 0.034 0.037 0.032 0.034 6. 19
1. 801 1.916 1. 860 1. 831 1. 880 1. 858 2.38
- 0. 533 0.572 0.564 0.517 0. 549 0. 547 4.08
- 0.499 0.544 0.521 0.515 0.522 0.520 3.08
“« » ( ).
1 66.4%; - N - N
> -
- > - > - > - > - 32.8%; -
o - 0.8%
2.4
2 (%)

Table 2 Trapping effect of cambridge filter and absorption solution( % )

100 100 94.6 - - -
1 - - 5.4 99 100 100
2 - - - 1.0 - -
v 1% N
12.0 mL 1% - . - - N
1 1 6.0 mL 1% - v - 1
2, 2 o N - . -
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