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Abstract: High—molecular-weight oxygen—containing compounds were detected in the Fischer—
Tropsch synthetic oil-decanol/dodecane mixture during processing, and their generation is closely
related to the catalyst used as well as the alcohols and aldehydes present in the high temperature
Fischer-Tropsch synthetic oil. By using the combined technology of gas chromatography—mass spec-
trometry (GC—MS) and positive ion electrospray ionization Orbitrap high—resolution mass spectrom-
etry (ESI (+) Orbitrap MS), these compounds were identified as acetals formed via the condensa-
tion reaction between aldehydes and alcohols in the desorbent, while their characteristic ion is m/z
141 and m/z 327 and the general molecular formula is C H, ,,0,. The EI mass spectral characteristics
of the acetals confirm their correlation with the precursor aldehydes, and their carbon number distri-
bution is comparable to that of the raw Fischer—Tropsch synthetic oil. This study provides theoretical
guidance for the development and process optimization of synthetic oil refining.
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Fig. 1 GC-MS total ion chromatograms of absorb process feed, fresh desorb reagent, and recycled desorb reagent
2.2 AKHFEEUEWH FEWNHE

B 590 v A B e s AL B A TR R o e IR 5, GC-MS BRI Se Bl or 88, HTE
BHHEENE ., HIAEE GC-MS T EMAH % E . ESI (+) Orbitrap MS B 4 WK B BT 2 E . %%
HUES . CID 24y, IRy By 73X R E 52 AES, 7R GC-MS 4 & 5 EA %
BRI . —FH A EANER : CC-MS T4 & 5 FFE/CIE, Orbitrap MS 584> T . JEHRAK
SR BIE, IR SERCR A e . SO A A B R E SRR A TR R ERIER A T
TH, QT ZNWHTFAMAFES KRG ST 7 RS TR o i 200 aT e T S Bl i
BT T R R R, AR RN . SRR S A S ORI . BE) TEESI (-)
FTHERK [M-H] -2 e A A ] % B APCI HLES . (S [ 1 H, 8 v )Rl B S Ak £ 72 A AN i)
FHL =8, anfl e b MR e S SRR e ke ok [M-H w724 [M-H+
O] 2, SEkL | BEEERSIARE S AL EPIEEST (+) F 55 Na'4is, T [M+Na] * = AR
SRHESL (+)  Orbitrap MSX K73 F-& 8L G WEA 740 T RGN E , FE45 A CID BRBEF T2 ARAT

(& 2 MG PR FEI ) GC-MS TIC 5 ESI (+)  Orbitrap MS & . 3% E#EKEUE T ki 5% 0% 2 J5 1
(R BRI X a), R 2R P B ik Ay . T GC-MS Wy -8 Tss AR 5, HE TLIEWEER) 5 T
BT, MELL SRR E HOR Ry T, PR & 43 JEER Orbitrap MS XHZZH 730 #4750 0T . ESIHLES IR
BT AR, & TS AR E RN G B SR B 75 0%, o] LU BRI R 4y
FARER . TEESI (+) BUF, SR HEB— R FILL Am/lz=14. 0156 KRIbEIRHENE, HoFXE=h
[CH,,0+Na] = (x=16~27), FrHUEHE2AEET, HAEESI (=) BTN, RES>TFHAE
TR B AP E B A 5 GC-MS 25 SRR —5, HANREFEESI (+) T 5 Na T
M, B s i A TREFIERESRE, MU BESRBREFE. 458K
[C.H,,,0+Na] W51, ZZAbEYARMEH, AERREIR, PIH & AR E Hae bk,

SR H CID £ AR %f ESI Orbitrap MS 3218 £ 7 BEF 75848, IRl 78 75 B S0 T4, B34
WEL C oo~ Co S EAL S CID 2SI . T Na e i b 53 b G4 A4css, Rtk cID i
KBRS RRE R . 2405 A BOALRHIE T2 1 R, 550 9F Orbitrap MS W IR BRI o R AKAE
B, HEERES R, RHGE FHER G, MEZHRRENIRESGY . B5T
Orbitrap MS /)& 4> JERE 1, CID % B n TR A A & IR R B T C R4, Coo~Co, o0 THERY RIS 2
R S RRHIERE . 2 FIRE A i C SR Ao BRAE A i £ BN C~C e ke S

Unknown compounds

~

1



4

SR AR (http://www.fxesxb.com)

XX %

ke, PRI RIS b, 5 C AR R BRI AL DN S . Z4E R, R T84
Pyl RE B 2815 5 ST i P T P S A SR AR RO A R

GC-MSTIC
Clﬂ
Cis ° ’ T C;zz .
1 L] |
WM NSNS MNNS. ZNSN WNNN PUS NS S =
10.0 11.0 12.0 13.0 14.0 150 19.0
Time (min)
ESI(+) Orbitrap MS
. .
CHyO;Nay ° . CoH.ON
27Hss: N3y
CgH3,0,Na,
. .
.“|, vllll“h, IJI||‘|\|j Lot ‘L_' il I /P I. . ! -l U.\' ‘M,l.‘HHA_‘, I [O—
250 275 300 3 350 375 400 425 450

m'z

E2  EMELF GC-MS B Tl 5 ESL (+)  Orbitrap MS i &
Fig. 2 GC—MS total ion chromatogram and ESI (+) Orbitrap mass spectrum of recycled desorb reagent
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Fig. 3 CID mass spectra of different precursor ion in circulating desorbent using ESI (+)  Orbitrap MS

precursor ion is labeled by star

2.3 KOFEEUAMEMHHE

Orbitrap MS L2 H Arfb S0 KE > F R 5o KA MG S, ik H o 7450, e
GC-MS LU R 2, JEilid 1S RE M % A 2 1L
FT A B EP3B miz 141 (C H,) FRIERER, IESCARUGRIH I REES 5 T Ry T2 AE . L
(R BE R 13. 78 min BUALE W) A10-3-6 6], BRm/z 141 4b, BRI E] m/z 199 5 m/z 271 FRAE0E; (R
18] 11~16 min B4 S P 2 m/z 199+nx14 5 m/z 229+nx14 IEAZHE T 4340, LB /0111 3 N EEERAL, :

PEREATHER) C, ISR | BRECH Co~CHOMUEE [A], DARBRECH C~CHIMIEE [B].

Pk

2, GC-MSHERYFIE (El4) £,

IS FE B m/z 229+nx14 R B e TP O, RESALSYIBREARE, HHAEES
Aivn EEARAL, . [IB, R SRR T (0 G PRl m/z 199+nx LARFAERE F, SR &AL S A =



55 XX 1 PRIZBHAE i SRS sl L L2 R & A G e 5

D R AT S RS EA, BRI mlz 141 X — C FFIERE R, BE—HIESESr 11 3
SRMIBER) . 4545 ESI-Orbitrap MSZ52R, LS Y ABIIEZ DBE=0, AEMEE 54, RYIFTH
PR BT ELEEL Y . YRR E «

m/z 141 wz101  miz 115 mz 129 m/z 143 wz157  miz171  wz185 miz199 o g
A-Bl=¢  [Al-[B=7 WBi-E WRBIS WBe SEN W WE | r EI Mass spectra of *A,; 5,

n :‘Am “) J\ | 85 141
A all M’ J"un JUL h s . o :Cme

. m/z 241 199
Wz 227 ) -y 143 [B]
m'z 229 i 2 [A3]=CHy CgH
. m'z 199 m/z 213 ” i 6113
BU=CH oo (A21-ci | ‘l ﬁ’li 35: CoHg o
) I Il . 27

g 60
‘ k&
| | ]
N g [A] '
m/z 24 ~ S
[B2] =C.H, N N B i) | e
=% ’ SO 3 fl S || N 4
> Sl N ~ 71
m/z 257 = \\\ = N =
B3] = CsH . S = ~ o
S e R i Yy 143
S i 3
Bl | IR o s
m/z 271 S \\\ = \\\ i \ .
B4] =CT ~ | |
(=t . O Sl P 31 160 271
s >l S| Sl o | J L. L
T T T T T T T T T 1 T T
115 120 125 13.0 135 4.0 4.5 15.0 15.5 0 100 200 300 400 500
Time (min) miz

B4 s e A PIRHERS T (A) LAY A10-3-6 ) ELFGEE (B)
Fig. 4 Fragment distribution of target compounds (A) and example EI mass spectra of acetal A10-3-6 (B)
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