oS EE LM JR i 2 R Vol. 25 No. 1
2004 ££ 2 A Journal of Chinese Mass Spectrometry Society Feb. 2004

SHeE-REEsmedRURmuan
BRI, BEHK, & BLAHELHIE

(L ZMRFAZATER HH =M 7300005
2. EMAEAATAMMALTHER. R =M 730060

RE:MABATESHAE-HIEGC/MS) I #AZ L FCORMPMEAR . E—EH/F X FCC Kl
SRR RERF SR BHEITHLE. B GC/MS 3 FCC Kl PHRE/LT NS EL SN H4AS
HAFRNOEESN. MALRE . AFGOREHEE RREMERE. S5 XRS5 M F LI GC/MS
BEZLERHAGRIE. UFCCHMPMBELSWHIBLY HBSLAEVNHNRERF, RAKERR
H—3%, 5% FCC T RMR. BRMFR(SOA, X P .28 “HEGTEONSENLEWEHSD
WEE. SBWHMIRERE < OMEF 3.3%,

KR R RN HERYE s THAE- T (GC/MS) ;s EHWIIT ERBNT
PEFHKE.C657.62; TLE2d 41 IkHARIRAG A X EHRS:1004-2997(2004)01-17-07

Gas Chrromatography-Mass Sepctrometry Analysis of Components
in Fluid Catalytically Cracked Gasoline

XUE Hui-feng’?, ZHAO Jia-lin*, QIN Peng?, LIU Man-cang!, HU Zhi-de!
(1. Institute of Chemistry and Chemical Engineering, Lanzhou University, Lanzhou 730000, China;
2. Institute of Petrochemicial Engineering, Lanzhou Petrochemcial Company, PetroChina, Lanzhou 730060, China)

Abstract ; The components in the fluid catalytically cracked (FCC)gasoline were detected by
capillary column gas chromatography-mass spectrometry (GC/MS). Under the fixed condi-
tions, the FCC gasoline was pretreated with concentrated sulfuric acid and potassium per-
manganate solutions. GC/MS was performed to qualitative analysis of hydrocarbons and
oxygenic components in FCC gasoline. Many techniques such as chemicel reaction, gas
chromatography (GC) retention time, standard substance addition and reference method
were used to identify the structures of the components obtained by GC/MS. The hydrocar-
bon groups were obtained by adding a hydrocarbon with the same type. The oxygenic com-
pound correction factors via hydrocarbons in gasoline were determined. The contents of
staturated hydrocarbon, olefin hydrocarbon, alkene, aromatic hydrocarbon (SOA) and
benzene, toluene, ethylbenzene, xylene (BTEX) and oxygenic compounds were measured
by correcting area normalization method. The relative standard deviation is less than 3. 3%.
Key words:mass spectrometry; determination of fluid catalytically cracked gasoline compo-
nent; gas chromatography-mass spectrometry (GC/MS); qualitative analysis; quantitative

analysis
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Table 1 Identified components in FCC gasoline by guoiitative analysis

£H 43 Component

& ¥E 5 B Qualitative method

# 4y Component SEHEF T Qualitzive merhod
) IR
Wit C.GC
RT% C.GC
TS S
I-THR+BRTH C.GC.GC/MS
ETH C.GC.GC/MS
R-2-TH C.GC.GC/MS
W-2-T 4% C.GC.GC/MS
HE-1-TH C.GC.GC/MS
Zr S
505 C.GC.GC/MS
1- % C.GC.GC/MS
2-HE-1-TH C.GC.GC/MS
3] ]
ERE C.GC.GC/MS
R-2- 1R % C.GC.GC/MS
- 2- jR I C.GC.GC/MS
-HE-2-TH C.GC.GC/MS
BT B S
IR C.GC.GC/MS
2,3- I C.GC.GC/MS
235X C.GC.GC/MS
ERME S
2,3-“HETHR C.GC.GC/MS
2,3-“HE-1-TH C.GC.GC/MS
MTBE S
2- B C.GC.GC/MS
R-4- B 2E-2- R C.GC.GC/MS
3-H B C.GC.GC/MS
2- Bl -1 L4 C.GC.GC/MS
1-2 4% C.GC.GC/MS

T

S

Wi -2- B -3- 2R GC.GC/MS.R
mLde GC.GC/MS
JE-4- R -2- T GC.GC/MS.R
2-HHEB 5 GC.GC/MS
2,3-ZHERM GC.GC/MS
-HED GC.GC/MS
ME-1,3-2 B B3R L6 GC.GC/MS
R-1,3-Z IR RA GC.GC/MS
B-1,2-— B F R GC.GC/MS
-3, 4- 2B B-2- % GC.GC/MS.R
2,2,4- =P B GC.GC/MS
1-BR i GC,GC/MS
R-3-P-3-2 % GC.GC/MS.R
Joi-3- B BE-3- T 4 GC.GC/MS.R
R-3-BiE GC.GC/MS.R
ERS GC.GC/MS.S
1,3-Z BB GC.GC/MS.R
1,4-Z I BF B GC.GC/MS.R
MR-3- B4 GC.GC/MS.R
2-HE-2-BH GC.GC/MS.R
R-2-BR GC.GC/MS.R
Wi-3-pE-2-T R GC.GC/MS.R
R-3-F-2-0 GC.GC/MS.R
1,2- = B BL IR L GC.GC/MS.R
HERCL GC.GC/MS.S
2,2-_HR#EE 5 GC.GC/MS
2,5-—HEOKR GC.GC/MS
2,4¢-—HESK GC,GC/MS
RI-2,4-= HEIR R GC.GC/MS
EZ GC.GC/MS
c8X GC.GC/MS
0 GC.GC/MS




20 i e %25 %
%X
# 4y Component SE ¥ H & Qualitative method 414y Component & #£F I Qualitative method
2-ZB-1-TH GC.GC/MS.R GiF S GC.GC/MS.S
EEHK GC.GC/MS.S T GC.GC/MS
i-3-2 % GC.GC/MS.R T GC.GC/MS
R-2-04% GC.GC/MS.R c8x GC.GC/MS
2-FE-2- 1R GC.GC/MS.R W -T1,2,4- = H BRI GC.GC/MS
3- B IR R AR GC.GC/MS.R 5 GC.GC/MS
Bi-3- -2 R GC.GC/MS.R 2-F B A GC.GC/MS
W-2-2 % GC.GC/MS.R BILE GC.GC/MS
R-3- B B-2- A% GC.GC/MS,R > IR GC.GC/MS
BRI R 5 GC.GC/MS ETHE+N_HE GC.GC/MS
2,4-“H R R GC.GC/MS 4-Z PR GU.GC/MS
* GC.GC/MS.S 2T RE-3-Z B R GC,GC/MS
-FE-1-O8 GC.GC/MS.R G- B et GC.GC/MS
BEBE GC.GC/MS -HEESR GC.GC/MS
HE 5 GCL.GU/MS.S C9X GC.GC/MS
b S} GC.GC/MS -HEELR GC.GC/MS
B AN GC.GC/MS BM-1,2,4- =P EARCHE GC.GC/MS
LTM S W_HE GC.GC/MS.S
4-RRBEL GC.GC/MS JRNE-1,2,4-Z R EF AR GC.GC/MS
5 GC.GC/MS - R-2- R R4 GC.GC/MS
T GC.GC/MS W 1-ZE-3-FERSR GC.GC/MS
-HEpR GC.GC/Ms B+ GC.GC/MS
M-1,3- "R ERC R GC.GC/MS 1,2,3-ZFEE GC.GC/MS
1,2,3-=HBFEHK GC.GC/MS B+—5i GC.GC/MS
2,2,5-=FHOL GC.GC/MS RTEFCHKE GC,.GC/MS
I GC.GC/MS 1-AR-2-RARE GC.GC/MS
C8X GC.GC/MS cnx GC.GC/MS
FR GC.GC/MS BHE5R GC.GC/MS
=3 GC.GC/MS 1,3-ZZ8% GC.GC/MS
R-1,2-ZHERE 5 GC.GC/MS Bt -5k GC.GC/MS
£ GC.GC/MS ET% GC.GC/MS.S
FH GC.GC/MS -PR-2-TEE GC.GC/MS
W-1,2,3-=RBIRRL GC.GC/MS Cl1X GC.GC/MS
E¥H GC.GC/MS.S 4R GC.GC/MS
2-% 4 GC.GC/MS C11X GC.GC/MS
BASRE GC.GC/MS 1,3-“HE-4-28% GC.GC/MS
2,4, 4-=HESHK ' GC.GC/MS -HERL GC.GC/MS
C9X GC.GC/MS 1,2-—HR#-4- 2 8% GC.GC/MS
2,2-_HEPH GC.GC/MS ®HERE GC.GC/MS
C9X GC.GC/MS 1-BE-4-RTEEX GC.GC/MS
CoX GC.GC/MS 4-P R T4 GC.GC/MS
R-1,2-—BRERCHE GC.GC/MS C10X GC.GC/MS
ERREFRE GC.GC/MS SPZE GC.GC/MS
2,6- "R BESE GC.GC/MS S-HELHR GC.GC/MS
C9X GC.GC/MS 1,2,4-ZPH% GC.GC/MS
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-2
# 4y Component SE¥ ¥ ¥ Qualitative method 414y Component B ¥ % Qualitative method
3,5- R EPEL GC.GC/MS RTRNEH GC.GC/MS
-HE-3-ZEEK GC.GC/MS W-1-FEE4-RRERCK GC.GC/MS
C9X GC.GC/MS 1-Z%-2,3-— B EFE 5 GC.GC/MS
ZE% GC.GC/MS.S CliX GC.GC/MS
B-1-ZE-4-PREFSEK GC.GC/MS ER5 GC.GC/MS.S
CoxX GC.GC/MS Bt GC.GC/MS
CoX GC.GC/MS Cl1X GC.GC/MS
2,2,6-ZHERLR GC.GC/MS 1-BFR-2-RTHE £ CC/MS
BAREE GC.GC/MS Et—f GC.GC/MS, 5
EEH GC.GC/MS.S 1-Z8-2,4,5- SR K GC.GC/MS
% GC.GC/MS CZAEE-2,3,5- SRR GC.GC/MS
R-1-Z%-3-PHRE5 GC.GC/3S C11X GC
B+% GC.GC/MS BtTofiR GC
RTEF LR GC.GC,/MS Bt GC
3,5- ¥ GC.GC/MS Bt _Hne GC
TR R4 GC.GC/MS C12X GC
2,6-“HEFELR GC.GC/MS Bt GC
ER* GC.GC/MS.S Bt+—%z GC
1L,3-Z“HE-2-ZEREK GC.GC/MS Btome GC
B Z % GC.GC/MS Bt+—Ne GC
boli b < GC.GC/MS C12X GC
C10X GC.GC/MS B+oEe GC
1,3,5- =R &% GC.GC/MS.$ Ht—Fr GC

i (Notes) ;: GC—GC {# f {5l (GC retention method)(15); C—{k 2 3 (Chemistry method); R—Z % X [10]

(Reference {107]) ; S—#5 & ¥ (Standard)
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Table 2 Corrective factors of oxygenic compounds vix hydrocarbons in FCC gasoline

Har RXFAE ST Ha X ERF
Component Relative correctad factor Component Relative corrected factor
& E N;_th:ml_ _____ 2.63 Z, B¥ Ethanol 2.27
SN 2-Propanol 1.82 IEA® 1-Propanol 1. 88
AT B tert. -Butyl alcohol 1.38 T B sec. -Butyl alcohol 1.55
IE T # »-Butanol 1.34 5 T ® 2-Butanol 1.37
MTBE 1.23 S &Y Hydrocarbon compound 1. 00

£3 AMFCCARMSOABIEX RERULAMERER
Table 3 Content of SOA,BTEX and oxygenic compounds in FCC gasoline

#{ 4y Component AR/ FHE s/ %
1st 2nd 3rd 4th 5th Average
HAEZE S 33.96 33.87 33. 97 33. 44 34. 21 33.89 0.83
iz 0 36. 75 36. 96 36. 85 37.26 37.69 37.10 1.56
FERA 21.97 21. 61 21.52 21.87 21. 44 21. 68 0. 95
B Methanol 0.37 0.42 0.42 0.42 0. 47 0.42 1.19
Z ¥ Ethanol 0. 30 0. 34 0.32 0. 36 0. 43 0.35 2.86
IF A 8¢ 1-Propanol 0. 30 0. 32 0. 34 0.34 0. 36 0.33 0. 64
IE T B% n-Butanol 0. 38 0. 38 0. 38 0. 40 0.43 0. 39 0.51
5 T B 2- Butanol 0. 27 0. 29 0.26 0. 30 0. 33 0. 29 1. 03
T ¥ sec. -Butyl alcohol 0.23 0. 26 0. 25 0.28 0. 33 0.28 2.25
# T B# tert. -Butyl alcohol 0.51 0. 46 0. 44 0.51 0. 48 0.48 0.79
MTBE 0. 46 0.55 0.55 0.59 0.59 0.55 2.05
# Benzene 1. 40 1. 46 1.42 1.54 1. 67 1.50 3.23
B % Toluene 2. 35 2.36 2.34 2.48 2.51 2.41 1.07
Z % Ethylbenzene 0. 80 0.75 0.76 0.78 0.72 0.76 0. 49
4 — B % o0-Xylene 1.54 1. 43 1. 46 1. 44 1.32 1. 44 1.73
18] — H & m-Xylene 2.79 2.56 2.59 2.63 2. 46 2. 61 2.23

%t Z % p-Xylene 0.82 0. 87 0.85 0. 80 0.73 0.81 1.46
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