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FIRE B , e — LRSI A ik ) R 41
R 55 ke 1 R I IR T Okl g7 . 9t
TEEALAR I E PR IOEIETE 722 PO L =4
PHNIGHER S JETFRO TR I ik~ %
Jr AT RO R R (B fiRik 1077 ~ 1077
mol/L) HRAFTR] B (AN ZEHEATRE i 1 73 B $R21)
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PR TACHRE R DO AR BAT R HOME, DL A
AR AR TR
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Fig. 1 Effect of machine oscillation and hand-shaking on

samples at emission

wavelength of 320 nm (a), 360 nm (b), 405 nm (c)

fluorescence intensity  of
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Fig. 2 Effect of scanning speed on fluorescence intensity of Fig.3  Effect of wavelength programmed scanning and fixed-

samples at emission wavelength of 320 nm (a) , 360 nm

(b), 405 nm (c¢)
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wavelength scanning on fluorescence intensity of
samples at emission wavelength of 320 nm (a), 360

nm (b), 405 nm (c)

PEMI I, DRI I 8 Jo8 2% JBORE il o 575 K JT 743 1O A H
WO B K, 30 mL A HOHRAE = A F Wi
1 hBIVAT 4558 4, SR B8 oy I % el 3 2 s
HIE =M BRI A DGR A5, (H Al A2 K
AR 3B, DR 2% 48 A Ui e B 28 = A
A7 TS TR XS0 45 R ) S ) | b 2

X4 PERESH (24 3% 44 5% 6#) (1A PUROK B 7R



5544 FIREE A5 DOOEHE T LA i P 55k

$33 &

AR FLEOE 25 T, FEAS TR (] B2 (01,4824 48
h) BEATINSE , M E 45 R UL 40 SRR ] R Al AL
WAL B R B ZE = AP A 24 h XA
INRELE RIEA IO 5 A7 48 b XoF 35 L0 (R f
ME LA H N (] 4a ] 4b) 1% T35 AR
FEARIA I (P 4c) o DRI, A a2 BOFT A3 /O 26 L
BOVAERFE= AR ICE 24 h NIE SEHE

6.00

(a4 it mddaStnbt]
[ — - N I . i

znn L

YNGR L

0 1 4 8 24 48
HCE R (h)
(a) &5+ 320 nm

[e2#a3#0d44a5#86#|

3.00 f §_

e ;i g

0.00

1.00

igZ#mS#m4#a5#m6#|

0.80 |

:
!

0.60

5 Y i g

0.40

Bl 4 1E&%%H 320 nm(a) .360 nm(b) .405 nm(c) |
REIBUHR T LI TR A R 3 L PR 55 i)
Fig. 4  Effect of storage time of extraction solution on fluorescence

intensity of samples at emission wavelength of 320 nm

(a), 360 nm (b), 405 nm (c¢)
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SRS B A A B 9 Y 56k J5E % 9 T8 P
BE R H ™ T AR ik
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Table 1 Comparison of quantitative results for the same sample
determined with different instruments
WO N o .
26; nm i5g s R T4648  P220  P230 P24l
MR ST K
| WERE 3435 30.23  12.63  12.39
320 mn FHRWEE (pe/g) 7.875  6.839  2.735  2.628
s WOLEE 1014 87.40  49.70  49.20
TRk (ng/g) 8.068 7.029  2.93  2.913
| WHEHRE 16,70 15.28  5.983  4.953
360 mm FHRWE (pe/g) 0.123  0.111  0.041  0.033
5 TOGMRE  79.60  66.80 40.00  38.80
TR (ng/g) 0.142 0.122  0.043  0.035
| WOLERE  3.533 2,753 1.177  0.918
405 FHRWE (pe/g) 0.071  0.054  0.018  0.014
s WA 16,80  11.70  9.900  6.800
FHRWEE (pe/g) 0.079  0.060 0.022 0.015

T 1S RE o L BB e S R B Bk AL 2 B A OIS E L2 5
HREERRENE .

42 FORERENGE 2 we/mL 2% Ak i bt oL
PR 5
Table 2 The precision tests of 2 wg/mL naphthalin,
phenanthrene, chrysene as standard samples
determined by fluorescence spectrometry
PR P 265 nm I 4% A SR PO 3 BE
0 EL

KA 320 nm - LG 360 nm &S 405 nm

1 11.83 353.6 139.9

2 11.78 353.9 140.1

3 11.86 353.6 140.2

4 11.56 350.5 140.1

5 11.68 351.6 140.3

6 11.75 352.3 140.5

7 11.62 350.5 140.0

8 11.26 335.5 138.9

9 11.48 345.1 137.6

10 11.57 354.6 141.7

11 11.68 356.0 141.1

12 11.68 354.1 141.7

RSD(% ) 1.4 1.6 0.8

2.5 SBrEBARER BRI SRR R B R

X 10 S s E S PR 7 IR, FHZOE IS &
BRI 8 K B 1K o 320 nm (360 nm (405 nm [y 4F
TES TS iR (B, T3 ARG %5 % (RSD,n =7) , 45
RULFE 4, Kk 5 KR I 45 T kS %55 B 23 01l
4.5% (320 nm) .9.6% (360 nm) .14.7% (405 nm) .

DL 3 A5 A5 M LU X R 8 o B T F 5 TR R B
1.8 ng/g( LRSI 320 nm 80 48 T4 An v
FILE KL PR <2 ng/g HIEER

— 566 —

%3 SOIRIEIGE 2 peg/mL 22 AR i bt bh 9L 5%

R JOTRS )%

Table 3 The long-term precision tests of 2 pg/mL naphthalin,
phenanthrene , standard

chrysene  as samples

determined by fluorescence spectrometry

WA N 265 nm I A LB B9 B

I E R
KA 320 nm KSR 360 nm & 5K 405 nm
1 13.08 395.1 155.5
2 13.43 403.2 156.5
3 13.15 396.3 154.7
4 12.57 378.5 148.5
5 12.63 379.9 148.1
6 12.06 361.5 139.4
7 10. 88 328.4 129.0
8 10.72 324.7 127.9
9 10. 60 321.1 126.1
10 11.46 348.3 136.8
11 11.36 347.0 135.4
12 11.58 351.0 138.1
K RSD(% ) 8.3 8.0 7.8

4 GO TEME S BA AR b (10 'SRER) b5 R
E S
Table 4  The precision tests of aromatic hydrocarbon in actual
sample (No. 10) determined by fluorescence

spectrometry

PR 265 nm I A LSS A9 TR B

W E AL
LHHAK 320 nm 5K 360 nm & K 405 nm
1 9.146 5.410 1.484
2 9.043 4.924 1.212
3 8.329 4.810 1.220
4 8.868 5.291 1.142
5 9.563 4.516 1.469
6 8.794 5.776 1.686
7 9.388 5.871 1.562
B 22 0.41 0.50 0.21
FHME 9.02 5.23 1.40
RSD(% ) 4.5 9.6 14.7

2.6 JFETEE] SR A

N T ARIE S BT R i 1) 5 o, A S = T IR
ot T IR R B 10 SRS A—
FE(2 wg/mL 28 JE aibr e A— A5 AR (It
KN SEPRRE L) o 2 IR R 7 52 56 5 I3l o
EHLRLIE, X AR o S R BT 2R, MR 2
< +12% MXTFRHER 22 (RSD) <10% ; F & FE 19 AH
Xt 2E <20% . HAT/HT) 20000 Z 4430 <AL EEFE
i A% 3l 100%
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3 bR 2 BT CA B AR R K it B )
W]
F5 S bRRE M PRI T AL, AL

5 bR TR R A A B R

PRI A S 320 nm AR (AR X i 22 BE % 1 A2
AL TRAE df 20 A7 19 0 225K (SY/T 6009. 9—
2003) ,

Table 5 The reduplicate analysis of aromatic hydrocarbon in actual samples

£ 0l T4648 90

i P220 15600 B

Bt P230 A5e 00 i P241 (50

RAPEK
BIW B2 LK B2k BIK B2u MK 2K
320 nm 34.10 34.35 29.63 30.23 12.37 12.63 11.98 12.39
360 nm 16.23 16.70 14.93 15.28 5.811 5.983 4.794 4.953
405 nm 3.533 3.588 2.753 2.819 1.177 1.171 0.918 0.935
P 320 nm ZE1E B AR 22 0.52% 1.42% 1.47% 0.53%
BEATFERH TR XM TR TAE B6 4 ghiF

AR TE 53 A e A B8 R R P AN [t X - 35
HIF RSO K S IS 320 nm (360 nm F 1A
1P 6 ] DL, AS[R] 3t X S 17 55 ke 9 Dl otk JEE 7
AT B B3, (EUJE T 3 3 52 A0 il 75 Qe SRR
M5 e85 P (P 6d) m] LA i, 9 e bR e
MRS Gty E, T ELAT IS R s A R HERIR
FEHRRAE 40 em DAL, A dh AN BB LS 3t S i i T il
B IRRE ; HoAY =R R 2R T Y - 4 (R 1 R
B ) ) BT P OB AR 160 em PRI
B ERRAE (P 6a.b o) SRAR TR BE T I A £
SERE R B S W N I B IR . 2B ke
A AT S  SEERE AR X A TRFE il SRR TR I 1
i€ S5 w8 A BLRAT AT 4R AR

320 nm 2558 i 360 nm %G58 iE 320 nm 3% 58 E 360 nm 3% 58 iE
4 6 81012 0 5101520 8 101214 16 0 4 8 12
0 T T T 0 T T T T 0 T T 0
= 22 -2 -2
40 40 £ 40 E 40
- - % - % - %
2100 2100 2100 2100
%120 %120 %120 %120
3 140 3140 3 140 3 140
2 160 2 160 2 160 2 160
180 180 180 180
200 200 200 200
(a) Bt (b) 25t
320 nm %G58 fE 360 nm %G58 fE 320 nm 3§58 FE 360 nm 3% 58 fF
68 10121416 4 68101214 0 20406080100 0 100 200 300
or— g T (T T T T 0 T T
3% o
o4 4
100 B0
%120 %120
3 140 3 140
¥ 160 2 160
1 18
200 200
(c) Fify+ (d) {55 Be 1t

Pl 6 RPCUMHIA I - 5rb 55 R0 el B S K 320
nm 360 nm FHjfi &

Fig.6  The section charts of aromatic hydrocarbon in different

region soils of Daqing oil field determined by

fluorescence spectrometry at emission wavelength of 320

nm and 360 nm

2R SCAE A X RE A B 35 AR I 2 S H0
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Analysis of Aromatic Hydrocarbons in QOil and Gas Geochemical
Exploration Samples by Fluorescence Spectrometry

LI Qing-xia, LIU Ya-xuan, CHEN Wei-ming, LIU Bin, ZHANG (Qin
(Institute of Geophysical and Geochemical Exploration, Chinese Academy of Geological Sciences,

Langfang 065000, China)

Abstract: Fluorescence Spectrometry, with the characteristics of high sensitivity, low detection limits and rapid
analysis, avoids complex separating work in the chromatography method, and is suitable for oil and gas geochemical
exploration samples requiring a large number of assays. In this paper, sample pretreatment methods and analytical
conditions that were optimized in order to analyse aromatic hydrocarbons in oil samples by fluorescence spectrometry
are reported. Ultra pesticide residue grade n-hexane was selected as the extraction solvent, which simplified the
purification operation, and intermittent oscillation was selected to improve the extraction effect of aromatics.
Through selecting proper standard materials ( naphthalene, phenanthrene and chrysene) and adopting an external
standard method, aromatic hydrocarbon in the samples was determined under the optimal analytical conditions.
With the excitation wavelength of 265 nm and the emission wavelength of 320 nm, 360 nm and 405 nm, the
fluorescent spectra of aromatic hydrocarbon were studied. The relative intensities were converted into the
concentration of a certain standard material, which could then be used to compare the fluorescence data between
different laboratories and different instruments. The detection limit of the method was 1.8 ng/g ( naphthalene) ,
which was lower than the limit of the national industry standard (2.0 ng/g, SY/T 6009.8—2003). The precision
results of the method (RSD, n =12) were 4. 5% (320 nm), 9. 6% (360 nm) and 14. 7% (405 nm),
respectively. Through improving the quality control and management, the proposed method has been conducted
successfully in the Daqin oil field, and it was found that the fluorescent data could effectively indicate sampling
depth and anomalies.

Key words: oil and gas geochemical exploration samples;aromatic hydrocarbon; Fluorescence Spectrometry
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