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Abstract: The hydrocarbon structure and content analysis in sulfolane lean agent of aromat-
ics extraction were determined by gas chromatography-mass spectrometry (GC/MS). The
orthogonal test of three factors and three levels was used to determine the best chromato-
graphic conditions. According to the obtained mass spectrum analysis, combining with mass
spectrometry standard library searching and the hydrocarbon components of standard sam-
ple retention time, the hydrocarbon component structure could be determined under the
scan mode. Each hydrocarbon component content was determined using internal standard
method with n-octane as internal standard substance under the scan mode. The standard so-
lution was prepared, and the relative volume correction factors of the hydrocarbon compo-
nents were determined. The relative standard deviaton of sample hydrocarbon content is
less than 5%, the recovery rate is 91%—109%, and the analysis time is about 14 min.

Compared with traditional distillation method, the method is more precise, sensitive, rapid,

HE B #3:2012-05-14 ; & [H HHA : 2012-09-27
EE BT S (1963~ , 20 JLPEEK A BRSO S TREW , A4 BTl 8F R T4E . E-mail: zhhj168@vip. sina, com

PDF SCH# 4] "pdfFactory Pro™ X RAG)E ww. Fineprint.cn



http://www.fineprint.cn

364 J B

%33

simple without environmental pollution.

Key words: orthogonal test; sulfolane; hydrocarbon; gas chromatography-mass spectrome-

try (GC/MS)

BT B35 SR R ER T IR0 14T Hih
U TR R IR T A R T P 2R
Rt TG 375 RS Rl AT 70 8, g 36
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Fig. 1 Total ion chromatogram of the best
analysis condition selected by orthogonal test
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Fig.2 Total ion chromatogram

of a sulfolane lean agent under the scan mode
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Fig.3 The mass spectrum
corresponding to No. 1 peak in Fig, 2
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Fig. 4 Total ion chromatogram

of the standard solution under the scan mode
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fV(i):A_(i)o A 2H 43 AR AR RS IE A I
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Tf 10 mL gﬁiﬂi* JJ[]/\ 4 ml. ﬁ?ﬁ(ﬁﬁ,
FULA A |l A3 2011-10-22 3 T RA
FIB R 10 mL, X PR 238 1] —F 2R+
THRMSZRERE FREAR.ERK.L,3,5-=H
AL 2, 4 =PRSS M RINES R
400 pL/L, VATESELEfER AR, NAR IS E &
IEEBERIMR B 400 pl/ L, EHERERE , BEFT AR
EIIRES , AT EE RN T 3R 2. K RA S WAEXT
P i 25 ¥/ F 5%, Jnds B Ry 91% ~
109% » B] WLAFHTER TR BT , RS &Y
T 5 112 20 B34 BT ORI I

FRASEHEREQL/L)
Aw
A(S)

VAP TR R RSV s Ty e A A9 1,10,100,1 000,
8 000 pL/LEH 2R A v ¥ W HP B PN A I 3 ¢
IR E S 400 pll/L, AR 2R B -SRIk BN
GAARAR o LAFH R 06 T AR P s e T B B AR A A
— it RSB E B TAEMZR . X RECH
0.999 3. [FI#ELATIER ki, 43 AU ECH] 1. 10,

V(i) =400X fv(,-) X

100.1 000.,8 000 pL/L [ Z.2 [l —H 3 +-%f —
A3 48 R RNFE IERHE.1,3,5- = F 3,
1,2, 4-=HZRARVE T W DA AR IEF S, (i HE
WREE g 400 pl/L, A& D5 RS VR BE- AR IR B
GAABKT , A4S T3 458 114 s T B 1A o W T B A A A
B, £ 05 AR B — At SR A 2 B TR 4R
LAEM R R B K T0.999 1,
2.4 EFENBRTWAFKEAS S
KR & GC/MS 23 e, ot T L
LAY A F A FE B8 2011-11-20, 2011-11-21,
2011-11-22, 2011-11-23, 2011-11-24, 2011-11-25
FIPR T B PO AR P 1E 3 BE B9 i A & g 400
pL/L, SRS R A Tt aE R P T3K 3. 3
AN TISFIRE B R M i 5 R 5 1%
SGMZREE AT A R Tk 4. FEARE
FEHA B » T L AT AU HE 2R T AN o 45 B A
TR, YRER/NF 1000 pL/L B, ZBIBE R
TRTWCER My X LAVERR 20 MR S B S AT, B
TREMELEDUEM C FRART 2R M,
BEBLE A& B E SR GC/MS K.

*1 FASHEMIMERAREERT

Table 1 The relative volume correction factors of the hydrocarbon components

YR L AR
AR . - - - T e
FH 26 1. 142 1.147 1. 145 1.136 1.134 1.130 1.139 0. 006 7 0. 59
TFEs 1, 000 1. 000 1. 000 1. 000 1, 000 1. 000 1. 000 — —
Yo% 3 1,135 1.131 1.127 1.113 1,139 1. 109 1.126 0.012 1.1
[E 30— A 1, 064 1. 071 1. 058 1. 066 1,074 1.114 1. 075 0. 020 1.9
AR 1. 067 1. 091 1.071 1. 078 1. 092 1. 083 1. 080 0. 010 0.93
BHEE 1. 047 1. 057 1. 041 1. 038 1. 047 1. 020 1. 042 0.012 1.2
IEWAE 1. 148 1. 146 1.131 1. 109 1,166 1.118 1.136 0.021 1.8
1,3,5-=H3 1. 064 1. 079 1. 069 1. 048 1. 067 1. 058 1. 064 0. 010 0. 94
1,2,4-=H 3 1. 028 1.034 1. 018 1. 004 1, 060 1. 004 1. 025 0.021 2.0
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Table 2 Analysis results of recovery test of standards
WIE/  ANRE/  FCHIE/ . T/ PR/ MEXTARME EER
TR 6 YOS/ L/ L) )
(uL/L)  (ul/L)  (ul/L) WL/l L/ WE/% /%
402.4,399.7, 419. 6 92, 7~
A2 400 28.8 428.8 424.5 20. 9 4.9
443.1,450. 3, 431. 6 105. 4
439.7,413.8, 459, 9 93, 8~
VoS 400 38.6 438.6 441. 6 21.0 4.8
426.5,438. 8, 470, 9 108. 1
Bl — HZE 4 517. 4,534. 4, 498. 9 93,9~
400 123.4 523. 4 526. 4 24,1 4.6
Xt HE 501. 8,551. 1, 554. 6 107. 8
544, 6,565. 5, 569. 7 91. 7~
AR HZE 400 146. 6 546. 6 549, 2 27.7 5.0
581. 3,513. 2, 520. 8 108, 7
399.9,370. 1, 432, 3 91, 7~
L2473 400 3.3 403. 3 405. 3 20. 3 5.0
408.9,411.4, 409, 1 107. 3
401. 8,413.1, 390. 1 95, 2~
NAGE S 400 9.4 409. 4 415.0 17.0 4.1
420. 8,427. 7, 436. 2 106. 7
1-H 3E-3-Z 5+ 23.9, 24,7, 25.3
— 25.1 25.1 25.3 1.0 4.0 —
1-H -4 273 25.2, 26.3, 26.5
407.2,391.0, 389.7 96. 3~
1,3,5-=H# 400 4.4 404, 4 412, 2 19. 4 4.7
426.9,436.5, 421. 8 108. 0
6.6, 6.8, 7.1
1-HH-2-7, HHE — 7.0 7.0 7.0 0.31 4.4 —
7.2, 7.5, 7.0
405. 6,397. 6, 375. 8 91,9~
1,2,4-=HZ 400 8.4 408. 4 405. 8 19.5
403. 0,432, 6, 420, 3 106. 1
#=3 EFRBERTREAFNNRAS &R
Table 3 Hydrocarbon component analysis result of sulfolane lean agent in production site
. AR H BB T TR S8/ (/L)
KA 2R
2011-11-20 2011-11-21 2011-11-22 2011-11-23 2011-11-24 2011-11-25
2 33.2 47.9 82.8 151. 8 118. 4 121.6
Vv 59,9 64.3 147.0 274, 7 167.7 170.0
B = B2+ R 202. 5 205. 7 527.1 973.1 518. 8 513.1
AR 245, 2 244, 4 564. 5 1072.4 369. 4 365.0
L7 3 4.9 5.4 12.3 22.2 4.1 4.8
TR 15. 2 15. 7 22.0 45.4 3.0 2.7
1-FHRE-3-2 R ZE -
" 41.8 47.8 34,4 66. 9 3.5 3.9
1-F -4 ZHIE
1,3,5-=HZ 6.6 7.3 3.1 6. 2 — —
1-H-2-2 30 12. 4 11. 6 5.6 10. 9 — —
1,2,4-=HZ% 12.9 13.9 4.3 8.0 — —
&t 634. 6 664. 0 1403.1 2 6316 1184.9 1181.1

PDF SCH# 4] "pdfFactory Pro™ X RAG)E ww. Fineprint.cn



http://www.fineprint.cn

368 I e EHRRE
F4 GC/MS EH5HREHMEBESHERITLL
Table 4 The analysis result of comparison with GC/MS and the traditional distillation method
BE 4 YRR AL AR/ (/LD ERR
GC/MS 8/ (ul/L) FIL/ VA
GiE S 8.1
I 29. 8
EATWHEH 1 B — HIZE - 133.2 297.0 <0.1
KB_HAE 109.1
Co H 16.8
GiE S 3.3
VAV S 22.3
WT A 2 ] - 81.6 210.5 <0.1
AR FIZE 93.2
Co Ik 10.1
CiPS 636.7
ZE 1310.2
HTWHEH 3 B — HIZE - 5791.3 9 476. 4 0.8
L litE S 1237.0
Co Hi 501. 2

3 g

DFEH GC/MS 143 H1 36 T IR 7 e 4
ArE s AR X S IR 2 4 B B I AT, S AR A
SYTEARMR M (A L A O3k B8 AR, 15 I AH RE 1
YA SR T THR O T 8 X e 20 305 4 5
HEZE IR R IR T RIE AR E,
SRR IERE -HE-3-ZEFE+H1-HH4-2
HIAE 1,3, =R 1 FH-2 8K 1,2,4 =
R,

2) 2R F AR R RE 31 T IR A R 4 o 1k
R & UE L8 WAL (& R 2 o dr o
FE T BCHI AR MRS, W8 T & R 4 4 i AR R R R
KIEHE T, PAVEF=BIGNA TIRGEARIN R
IIEFRHER W ST 25 BE A AS BN iORss . &
SR A B A R AR 22 359/ 520, finds ]
WA 91 % ~109 %, AT WL KR40 4 A 2 F I 5
KB MIRERA L

37 GC/MS B AL 6 FAEMW B 41
EIEH AT 78S, AR R E & . LLIEF 58 N Fs
Yy, ST T IR TR R B R a B4
BT AXBS SE B — A HE AL A BT 2 7% 14 min,
&G MFREEA L, 2 % B R A
PERE AT R A P R D BRVE TR AT | 43 B et ) B

i, HE BT OIS 4 » REAR AT Hu gl
THRIH R ST R PR A
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