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Identification and Quantification of Non- basc Nitrogen Gonpounds
by Amnmonia Chenica lonization QC- MS

SHI Quan®, LIU Feng-li*, XU Chun-ming', LIANG Yong- mei*, LIU Yeo-fang'
(1. Sate Key Laboratory of Heavy Ol Procesdng, Univerdty of Retroleum, Beijing 102200, China;
2. Dagang Petrochenica Conpany, Tianjin 300280, Ching)

Abstract : Non- basic nitrogen compounds in Dagang fluid cataytic cracking(FCC) diesel oil were identi-
fied and quantified by meansof amnonia chenical ionization GC- MS The pressure in the ion source g
peared to be the mei nfactor that afects the sendtivity and selectivity of the MS detector. Under opti mized
conditions, a kanes, dkenes, cyclod kanes and d kyl berzenes do ot i nterfere , and the selectivity of nitro-
¢en compounds(i. e., the carbazole - to - pherol ratio) can be enhanced to 10°or higher. More than 100
ron- basc nitrogen conpounds have been sparated and structures of 26 corrpounds have been i dentified.
The mgjor ron- bagc nitrogen cormpounds in Dagang FCC diesd il were found to be Co- Cs- indols and
Co- Cs- carbazoles. Udng N-phenylcarbazole asaninternd standard , the contentsof Go- Ca- indolsand
Co- Cs- carbazoles were determined to be 1 811. 95, g- my 'and 5399. 96, g- My ", respectively.

Key words: Diesdl ail ; Non-basic nitrogen conpounds; Chrometography ; Mass spectrometry ; Amnornia
chemica ionization
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1
1.1
Fnnigan S710  &C- MS , HP- 5MS(30 mx 0.25 mmx Q. 25” m
; ICIS7. 0 ; SP3420 ( FID TD ),
1.2
: NH: |, (858 KJ/ mol)
: , (M+1) ": NH2 +M -MH "+ NHs
, 630 840 Ki/ ol ,
MH" 858 KJ/ ol , NHs
MH" MH® | 3 \
1.3 GC- MS
’ 1 1g ’ N- ’
QC- MS : 50 lmn,3 /mn 250 10 min
1
Table 1 Physcd and cherrica properties of the Dagang FCC desd ol
Oxi de reddue Acidity Carbon reddue at Nitrogen
Ctane Nurber p/(my- LY mg KOH- 100 "' 109% redduum/ % pl(ng-y LY
255 2 2.7 0.18 925
Freezi ng poi nt CFPP Hash point Suphur Diillation range( )
tl tl tl pl(ng-yL Y 50% 0% %%
0 4 57 0.13 256 352 366
2
2.1
1my/ nL , 3

m/ z8 m z178 m z167,

, 2
2
Table 2 The dfect of ion urce pressure on the sHectivity and sendtivity of the MS detector
lon source pressure p/ Pa 1 266 1130 1 040 920 781 533 133 El
MH*/M* Prenanthrene 0.16 0.15 0.15 0.15 0.15 0.16 0.15
Carbazole 6.44 7.06 6.67 5.92 4.55 2.34 0.12 -
SN 830 1 1853 1 2750 1 2500 1 2150 1 1150 1 15 1 2030 1
Reak area ratio 2. 63 4.15 4.93 4.48 3.21 0. 69 0.01 1

, p>660 Pa
, , MH® . p=1130 Pa
, m z 168(MH ") m z 178 El 11 7 1
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Fg. 1 Mass chronetograms of indols(A) and carbazoles(B)
3, [5]
: Chawla'”! El
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Table 3 Non- basc nitrogen conpounds in the Dagang FCC desd ail
Reak Time Gmound M Qontent
nurrber te/ min i ’ w10°°
1 22. 289 Inol () 117 80. 29
2 25. 569 7- Methylindol (7- ) 131 70. 89
3 26. 458 3- Methylindol (3- ) 131 61. 24
4 26. 560 2- Methylindol (2- ) 131 37.82
5 26. 697 6- +5- Methylindol (6- +5- ) 131 81. 58
6 26. 800 4- Methylindol (4- ) 131 97.35
7 Cz- Indol (C: - ) 145 629. 25
8 Gs- Indol (Gs - ) 159 567. 68
9 G- Indol (G- ) 173 185. 84
Tota of indol's 1811.94
10 44. 434 Carbazole( ) 167 133.23
1 47.168 1- Methylcarbazole(1- ) 181 295. 41
12 48. 245 3- Methylcarbazole(3- ) 181 144. 65
13 48. 433 2- Methylcarbazole(2- ) 181 258. 83
14 48. 877 4- Methylcarbamle(4- ) 181 273. 86
15 49. 287 1,8- Dimethylcarbazole(1,8- ) 195 139. 54
16 49. 748 1- Bhylcarbazole(1- ) 195 31.53
17 50. 825 1.3- Dimethylicarbarole(1,3- ) 195 162. 02
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( 3
Reak Tme Gontent
nurber te/ in @npound M w10°°
18 50. 962 1,6- Dinethyicarbazole(1,6- ) 195 155. 73
19 51.116 1,7- DirTEthylcarbazDIe(l e ) 195 208. 93
20 51.423 1,4- Dinethylcarbazole(1,4- ) 195 204. 52
21 51. 526 1,5- Dinethyicarbazole(1,5- ) 195 222. 89
22 51.919 Dirrethylcarbazole( ) 195 55.75
23+ 24 52. 055 2,6- +2,7- Dinethylcarbazole(2,6- +2,7- ) 195 113. 95
25 52. 244 1,2- Dinethyicarbazole(1,2- ) 195 310. 39
26 52. 534 2,4- Dimethylcarbazole (2 ,4- ) 195 147. 51
27 52. 671 2,5- Dimethylcarbazole(2,5- ) 195 155. 54
28 53. 252 2,3- Dimethylcarbazole(2,3- ) 195 73. 85
29 53. 765 3,4- Dimethylcarbazole(3,4- ) 195 33.61
30 Cs - Carbazole(Gs - ) 209 1 567. 64
31 Ci - Carbazle(Ca - ) 223 710. 59
3
Co- Ca Co- Ca
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