B3RS REPORTS

R EJLIE W EE R IES

( , , 116023)

. KA A EIE/ T 5 ik (GC/MS)T 7 FF 5 LR R i F 69 A M AR S M (EMIR R . B8R, M
Koo Sr. R, 3R FR)TEMSN, FEATHANRENSMIEAZT EHITT % TG A,
R AW, HEHOAAEEE F RT 5 RAYUCM)EF AR HREDTPEAHEFEHE. %
R E AR AEMATENSY, ATV TR (EMRE. B8k, #2357 ER
WFERFER. BAMEHRFE. ZRKHFERR EZMEMFRINESY; ETE. BREAHFEINESY
EEAZ LN ERDIMERESHATFANLERGE K, HTHTH—F L7690 6955 547,

KEIE: EE, AMARENRSY; BEWER, TR RESH
RE %S P76 X#kFRIRAS: A X EHE: 1000-3096(2011)06-0039-05

, 1960~2001 ,

63.9%  23%, ’ ’
77.7%  18.4%, , ,
(1] S
1 SEh#a
’ ’ 11 RELHHH
Agilent 6890 5975 (GC-MS),
HP-5MS (30 mx0.25 mmx0.25 pm),
, , (100~200
, 180 20 h)
: 24 1.2 AAGERIT T B AL EBR S
02¢g  (
, 1), 10 mL ,
7] 15 min,
[8-13]
:2010-06-26; :2010-09-14
G213 ? ’ : (201005034)
B (1983-), . ;

: 0411-84782505, E-mail:
25074387@qq.com, s : 1 0411-84782505, E-mail:

’ zZwyao@nmemc.gov.cn

Marine Sciences / Vol. 35, No. 6 /2011 39



R RE REPORTS

e 2 HR5W®
s 0.5 cm s 20
oL ’ 2.1 EE W A DARES Y RIS
, 200 pL
s 3 mL S R >
12 mL , (F1),
15 mL ( 1: 1) , 7
(F2) ,Fl GC/MS , 1 R4
F2 1.0 mL, GC/MS 7
GC/MS , 1.0 ,
mL/min , 2907C,
280°C, 230°C , UCM
50°C 2 min, 6°C/min 300°C, s
16 min
51 EEMEAES 22 WAE T AEMATENSHILARR
Tab. 1 Information on lubricating oil samples B\%ﬂ-—-ﬂ'd’g S A7 :E’;éﬁ § 7’5%1‘]'57\#)1'
R1~R7
R1 400 R
R2 150 RI1~R7
R3 35 >
R4 400 2
RS 500 2 ’
R6 650 0 :
SPSS16.0 , 2 (
R7 > 1 2) | Rl R2 R3
R4 R5 R6 R 2
1.3 A irdsm ek 77%; 2 R7 R2 ,
: 2 19%
(SIM) , (m/z 85) , ,
) 5 2 1
[14] 1 , b
2 2 , 7 3
, 1 R1 R3 R4 RS R6, 5
) ) 1 1 R7,
2 1 R2,
GB/T 21247-2007 1 2
SPSS16.0 ,
3, 3
, R3 R4 ,
GB/T 21247-2007 0.097 R6 R1 R5 R2 R7
40 /2011 /35 /| 6



R RE REPORTS

L6 | MR Rt s 1.6} B UB T
(m/z=85)
1.2r
=
= = ogl
b #
H#-
04
1 1 1 0»0 L 1 ' 1
20 30 40 50 60 20 30 40 50 60
fist ] /min Bif [A]/min
6.0 W—m—— |
T e T s i 4 ot ok £ 1 ]
(m/z=191) (m/z=217)
451 L5}
. >
S 30¢f = 1.0f
o i
% #
L5t 0.5t
0.0 "“‘H—AJ‘M 0.0 ; T . | f l
42 45 48 51 54 30 36 42 48 54
At ] /min Bif []/min

1 R4
Fig. 1 Mass chromatograms of markers in lubricating oil of R4
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Tab. 2 Fingerprint compounds in the lubricating oils

R1 R2 R3 R4 RS R6 R7

C23  /C24 1.832 1.538 1.596 1.530 1.298 1.515 1.713
Ts/Tm 0.970 1.683 1.207 1.112 0.851 1.222 1.482

C29aB  /C30aP 0.659 0.628 0.544 0.289 0.594 0.400 0.555
C310B(S/(S+R)) 0.545 0.566 0.564 0.549 0.533 0.532 0.558
C320B(S/(S+R)) 0.591 0.605 0.591 0.580 0.582 0.597 0.585
C330B(S/(S+R)) 0.616 0.607 0.596 0.613 0.607 0.582 0.525
C340B(S/(S+R)) 0.639 0.623 0.642 0.656 0.667 0.610 0.707
C350B(S/(S+R)) 0.627 0.620 0.603 0.644 0.660 0.603 0.916

/ 0.223 0.321 0.503 0.412 0.054 0.261 0.353

/ 0.011 0.016 0.034 0.013 0.112 0.075 0.024

> / 0.102 1.216 0.053 0.053 0.049 0.198 14.024
C30 / 0.073 0.217 0.100 0.124 0.063 0.081 0.163

/ 0.098 0.096 0.116 0.124 0.121 0.126 0.113

C27  opp/(apBraca) 0.540 0.524 0.508 0.485 0.579 0.546 0.541
C28  app/(apBraca) 0.501 0.598 0.581 0.551 0.574 0.612 0.647
C29  app/(apBraca) 0.495 0.512 0.418 0.449 0.585 0.492 0.526
C29  aaa(S/S+R)) 0.391 0.453 0.410 0.399 0.554 0.423 0.488
C27  aPP/(C27-C29) aPp 0.296 0.395 0.219 0.192 0.235 0.292 0.408
C28  aPP/(C27-C29) PP 0.206 0.227 0.260 0.231 0.280 0.266 0.255
C29  aPP/(C27-C29) app 0.498 0.378 0.521 0.577 0.485 0.442 0.338
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Tab. 3 Proximity matrix
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R1 R2 R3 R4 R5 R6 R7
R1 0.000 1.907 0.232 0.316 0.399 0.270 194.303
R2 1.907 0.000 1.702 1.905 2.282 1.348 164.234
R3 0.232 1.702 0.000 0.097 0.488 0.131 195.505
R4 0.316 1.905 0.097 0.000 0.422 0.119 195.650
R5 0.399 2.282 0.488 0.422 0.000 0.330 196.121
R6 0.270 1.348 0.131 0.119 0.330 0.000 191.450
R7 194.303 164.234 195.505 195.650 196.121 191.450 0.000
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Abstract: Fingerprint compounds (alkanes, pristine, phytane, sterids, terpanes and polycyclic aromatic hydrocar-
bons) in seven lubricating oils produced in China were quantitatively analyzed using gas chromatography/mass
spectrometry (GC/MS). Multivariate statistical analysis was done based on fingerprints information. The result
showed that the unresolved complex mixture (UCM) had obvious predominance in gas chromatogram of lubricating
oils. The sterids and terpanes were rich in lubricating oils, but the paraffinic hydrocarbons (alkanes, pristine, phy-
tane) and PAHs (PAHs homologues, alkylated PAHs homologues, dibenzothiophene series) were of low contents in
lubricating oils; The results of principal component analysis (PCA) and cluster analysis based on the fingerprints

information were same and both could be used for lubricating oils identification.
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