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Fig 1 Chranatogran of distribution of sulfur (a) and carbon (b) campound types in catalytic diesel oil
2 2 2(oonditions are described in experimental 2 2 2)
34



11 : 1519

4- 416- (R$)
5 0% ( 3) (SIN) 3 , Q 1 mg/L

1
Table 1 Qualified results for each sulfur compound in typical catalytic diesel oil

Retention time Retention tme

Sulfur compound Sulfur compound

(min) (min)
: 2,8 3,7- 2,8 or3,7-
10. 87 19 40 C, or C5 Thiophene 75 85 DMDBT
. 1,6 1, 8- 1,6 or1, 8-
19 987 Benathiophene 76. 68 DMDBT
20 76 30 07 CH3 Benzothiophene 77. 34 1,3- 1,3-DMDBT
3132 3817 C, Benaothiophene 77. 81 3,4~ 3,4DMDBT
38 88 42 58 C; Benmothiophene 78 37 1,7- 1,7DMDBT
43 37 48 52 C, Benzothiophene 79 10 1,9- 1,9-DMDBT
Cs or C; Benmo- DBT
49 07 56 92 thiophene 79 63 G
57. 33 D ibenzothiophene 80 38 2,3- 2,3DMDBT
57.96 61 03 C, Dibenzthiophene 81 18 C,DBT
6192 62 77 } 3
64 35 70.36 C,DBT or CsBT 82 34 2,4,6 2,4,6-MDBT
63 39 4- 4-CH;DBT 8329 84 79 C;DBT
71 06 4- 4-C,HsDBT 85 26 2,4,8- 2,4,8-™MDBT
71 96 4,6- 4,6-DMDBT 86. 13 C;DBT
72 36 2,6- 2,6-DMDBT 86 46 1,4,7- 1,4,7-TMDBT
73 44 2,4- 2,4-DMDBT 87. 03 89 12 C;DBT
73 96 1 3 1or3-C,HsDBT 89 76 1,3,7- 1,3,7-IMDBT
74. 30 2- 2-C,HsDBT 90 42 94 60 C,DBT
74. 66 3,6- 3,6-DMDBT 95 39 104 08 C;DBTorCs-DBT
BT (benzothiophene) ; DBT. (dibenzothiophene) ; DM. (dimethyl) , ™. (trimethyl)
2 Cy Gy

Table 2 Qualified reaultsof n-C,;, C, in catalytic diesl oil

Carbon nunber Cll C12 C13 C14 C15 C16 C17 C18 C19 C’ZO C’Zl C22 C23 CZ4 CZS C26

Retention time(min) 15 49 20 50 26 61 33 45 40 61 47. 82 54 93 62 86 68 51 74 93 81 08 86 99 92 63 98 05 103 47 109 83

35 3 7
4,6 Table3 Reproducibilities of peak area of main sulfur cam-
1357 14 35 70 140 350 700 mg/L pound in diesel oil
, RD
Campound Found (n=7,%)
15 700mg/L ,
BT 187. 7 21
) 4- 4MBT 155 8 19
1Y =166X - 96 1(Y , X , DBT 147.7 22
), 0 9999: 4, 6- 4- 4MDBT 66 6 50
4,6- 4,6DMDBT 79 7 22
Y =153X +37. 6
(Y X , ), Q 9999
36 D AED
’ 2 2 ’
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Fig 2 Comparion of detemination results of sulfur compound by sulfur chemiluminescence detec-

tor (CD) and atomic emission detector (AED)
2 2 2 (conditions are described in experimental 2 2 2)
(1) GC-FD-SCD
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D eterm nation of Sulfur Canpounds n D iesl oil by Gas Chramatography-
Flame lonization D etector-Sulfur Cham ilum nescence D etector and Data
Camparison of Sulfur Campounds by Sulfur Chem ilum nesence

D etector and A tam ic Em ission D etector

Yang Yongtan' , W ang Zheng, Yang Haiying, L uW anzhen
(Research Institute of Petroleum Processing, B eijing 100083)

Abstract A method for sgparation and detemination of sulfur compounds in catalytic diesel oil by gas chro-

matogrgphy-flane ionization detector-sulfur chemiluminescence detector ( GC-FD-SCD) was established

More than 120 sulfur compounds ( including alkyl thiophenes, benzthiophene, alkyl benathiophenes,

dibenzothiophence, alkyl dibenaothiophenes) in one typical catalytic diesel oil were qualified based on reten-
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tion time of some pure sulfur canpound, retention rules of sulfur compound and qualified results by gas chro-
matogrgohy-atomic emission detecior (GC-AED). At the same time, distribution infomation of n-12 o N-Cy
in diesel oil can be al® provided by thismethod The effects of geed of carrier gas, oven temperature on
replution and effective plate number were discused Relative standard deviations of peak area of main ulfur
compounds (benzothiophene, 4-benmthiophene, dibenzothiophene, 4-methyl dibenzothiophene, 4, 6-dimethyl
dibenzthiophene) in one typical catalytic diesel oil are less than 5 0%, detection limit for sulfur isQ. 1 mg/L
under chosen condition U sing benzothiophene and 4, 6-dimethyl dibenzothiophene lution as testing ssmples,
itwas validated that repponse factor was indegpendent on the molecule structure of sulfur compound by detemi-
ning peak area of different concentration The linear rangewas 1 5 700 mg/L sulfur for each sulfur com-
pound, correlation coefficient is 0 999 The ocontent of each wulfur compound in different diesel oil was
detemined with GC-SCD and GC-AED regectively, and correlation coefficients are over Q. 95

Keywords Gas chromatogrgphy-flane ionization detector-sulfur cheaniluminescence detecior, diesel oil,

aulfur canpounds, distribution
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