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Fig.1 Schematic diagram of the flow chart befoer valve switching (a) and ater valve switching (b)

(1) (auxiliary carrier) ; (2) (redsor) ; (3) (T piece) ; (4) FFAP  (FFAPcolumn) ; (5) OV-1
OV-1 column) ; (6) (dx-port vave) ; (7) FID ( flame ionization detector) ; (8) (injector)
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Fg.2 Chromatogram of standard mixture after first-cutting Fg.3 Chromatogram of standard mixture after second-cut-
1. (rnonane) ; 2. (benzene) ; 3. (toluene) ; 4. i ng
Cs (aromatic hydrocarbon) CgA 1. (benzene) ; 2. ( m-decane) ; 3. (toluene) ; 4. Cg

(CgAromatics) ; 5. ( n-dodecane) ; 6.
1 P (trimethylbenzene) ; 7. ( n-tridecane) ; 8.
(9 ( nrtetradecane)

Tablel Comparion of the normaization results between the
mixture standard sample that dute from precolumn(P) and e
lute from andytica column(9) via thefirst and second switching - backflushing operation regective

Component and normalization results ( %)

Method Hra switching backflushing Second switching backflushing
135- 124
Benzene Toluene Ethyl- benzene Xylene 1 31&39?1? vt 1.2 é;lzrgft hyt-
P 2.42 2.76 0.47 2.02 9.05 15.14
S 2.32 2.65 0.45 1.93 8.96 14.87
Recovery (%) 95.9 9.1 95.7 95.5 99.0 98.2
3.3
3.3.1 A A 4 ,
, 6.8 8.0min 0.4 min ,
( 2) , RID<2.3%
+36s
2 A

Table 2 Comparion of the analyss results of aromaticsfor aviation kerosene A at different cutting time of thefirgt cutting
Cutting time (min)

RSD
Con(poz?ent 6.8 7.2 7.6 8.0 Average content (%)
Benzene 0.0205 0.0213 0.0215 0.0214 0.0212 2.2
Toluene 0.1213 0.1252 0.1274 0.1268 0.1252 2.2
Ethyl-benzene 0.1041 0.1059 0.1077 0.1032 0.1052 1.9
mrXylene and p-xylene 0.4464 0.4561 0.4703 0. 4662 0.4598 2.3
- o Xylene 0.2078 0.2069 0.2132 0.2141 0.2105 1.7
A 5
G Cio v Cu (

Cn” Cu Ci2 ) ,
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, 17.7 18.3 min 0.3 min G Cuo
Cu’ ( 3) , RD <3.3%
+18 s
6
A I
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position
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Fig.4 Chromatogram of aviation kerosene A after the first-

cutting
1. % (benzene) ; 2. B (toluene); 3. C; F3 (Cg-aromat-

Fig. 5
second-cutting
1. IE+ =4t (n-dodecane); 2. Cy-A; 3. Cyp-A; 4. Cp *-A;

Chromatogram of aviation kerosene A after the

ics) o S.IE+=4% (n-tridecane) ; 6. [E+PU4% (n-tetradecane) ,
3 A
Table 3  Comparion of the analyds results of aromaticsfor aviation kerosene A at different cutting time of the second cutting
Cutting time (min) 1r.7 18.0 18.3 Average content RSD (%)
CsA? 6.2143 6.0325 6.2098 6.1522 1.7
CirAP 8. 0446 7.9271 8.1627 8.0448 1.5
Cy *-A° 5.3610 5.4781 5.1349 5.3247 3.3

a. Co Totd Cgaromatics; b. Cig tota Cyparomatics; c. Cyp

Cy2 aromatics and heavier saturates

totd Cp, ¥ aromatics and a little

RO <4.0%

Chromatogr. A, 2000, 892:29 46

ChineeJ. Anal. Chem.

3.3.2 B B
Co Ciwo Cu’ ,
4
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Capillary Gas Chromatographic Column Switching Backflushing
Technique for the Analysis of Aromatics in Aviation Kerosene
by Nor malization Method

Shen Weijian**? , Wang Hanwen' , Zhao Jinghong' , Wang Zhengping’ , Wang Fengyun? , Guan Yafeng ™
! (Dalian Institute of Chemical Physics, Chinese Academy of Sciences, Dalian 116012)
2 ('school of Chemistry Engineering , Nanjing University of Science & Technology, Nanjing 210094)

Abstract The aromaticsin aviation kerosene was separated and analyzed by capillary gas chromatography
ud ng column switching-backflushing technique. The aromatics having carbon number of n are retained & -
ter -C,.+30nthe FFAP preoolumn, and were cut and back flushed ater the dution of n-C, .3, onto a
nonpolar ana ytical column and were separated according to their boiling points. Snce the early e uting com-
ponents from the pre-column, and the aromatics and heavier saturatesfrom the analytica column are dl di-
rected to the same flame ionization detector through &' T” piece, afactor corrected normalization method
can be gpplied for quantitation. The resstance of the resstor ater the pre-columnis desgned 6 times higher
than that of analytical column, resulting in 5. 4 times higher carrier gasflow rate ater backflushing. The
chromatographic bands are compressed, enhancing the sendtivity 2 times more for aromatics and heavier
saturates. Two aviation kerosene samples were andyzed and the switching time window is more than +18
s. The error of reproducibility of the anadyssis <4.0 %.

Keywords  Column switching-backflushing technique, two-dimendona gas chromatography, aviation

kerosene , aromatics, normalization method
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