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ANALYSIS OF AROMATICS AND THEIR DERIVATIVES IN OIL-GAS
GEOCHEMICAL SAMPLES BY ULTRAVIOLET SPECTROPHOTOMETRY

WANG Na
Shenyang Center of China Geological Survey, Shenyang 110032, China

Abstract: The ultraviolet spectrophotometry is used to analyze aromatics and their derivatives. Taking benzene,
naphthalene and phenanthrene as representative substances, n-hexane as solvent, the photon absorbing intensity of the
substances is measured at 5 characteristic wavelengths. The results show the detection limit of 12.9x10°-20.5x107,
accuracy of standard-addition in blank 98.9%-101.4% and precision 3.73%-4.51%, and the standard recovery analysis
of practical samples basically meets the requirements. The analysis testing method is optimized, with low pollution to
environment, low toxicity to human body and high safety, which both reduces cost and improves efficiency. The method
is simple and feasible, with high accuracy and precision, and can meet the requirements for analysis and testing of
geological industry, suitable for mass analysis testing of aromatics in oil-gas geochemical samples.

Key words: ultraviolet spectrophotometry; aromatics and derivatives; benzene-naphthalene-phenanthrene; n-hexane;
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LHN T 25 PE Lambda 650. {X %52
B ERANEIEUR , PR TE E 200~400 nm; B 4% TE B
2.0 nm. FPEs0E N BFHE] 0.2 s, BRI KR 209 nm.
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Table 1 Relevant data of working curves for benzene, naphthalene and phenanthrene

WOLEEME (A)
5 WRHEI (ug/L) 'S 2% B/
209 nm 220 nm 260 nm 275 nm 296 nm
1 0 0 0 0 0 0
2 50 0.0029 0.0539 0.0018 0.0539 0.00175
3 100 0.0054 0.0897 0.0034 0.0897 0.0034
4 200 0.0112 0.1794 0.007 0.1794 0.007
5 500 0.0281 0.439 0.0175 0.439 0.0175
6 800 0.045 0.6674 0.0267 0.6674 0.0267
7 1000 0.0545 0.8412 0.0344 0.8412 0.0344
A FREL 12 0.9995 0.9994 0.9994 0.999 0.9995
By y=6x10°x+0.0001  y=0.0008x+0.009  y=3x10+7x10°  y=7x10"%+0.0006  y=1x10"x+2x10"°
Fx2 WUHRSH
Table 2 Detection limit analysis
oy DK IS I REH/10° T e i
nm (pg/L) 1 2 3 4 5 6 7 (ng/L) (s) K Hi FR/107°
P 209 100 103.1 104.2 97.6 94.9 105.9 103.7 105.0 102.1 41 19.4
220 100 102.8 99.6 101.3 1035 103.8 98.4 96.2 100.8 2.9 13.4
P23
: 260 100 105.4 96.5 102.8 105.8 1035 99.1 97.5 101.5 38 17.8
275 100 107.9 103.2 97.6 99.4 94.6 103.4 101.8 101.1 4.4 205
¥ 296 100 96.4 103.6 98.4 101.4 98.0 103.0 101.4 100.3 2.7 12.9
=3 EWMEMBZESH
Table 3 Accuracy and precision analysis
D5 1 ZE (8107
Y ar /inm TR B (ngll) SEIE/(ng/l)  EE%  RSD/%
1 2 3 4 5 6 7
S 209 500 526.7 496.0 5347 5160 4753 4827 4913 503.2 100.6 45
220 500 478.7 5022 4857 5220 4827 4762 515.0 494.6 98.9 3.7
P23
B 260 500 5152 5164 507.9 4721 4956 5085 534.2 507.1 101.4 3.8
275 500 4930 5150 4650 5250 5080 4950 481.0 497.4 99.5 4.1
i 296 500 5190 5250 531.0 4880 4910 5120 483.0 507.0 101.4 3.8

RBEHEAR, Tk 5 AT 8 TR Al 1 G
W DA ZE AR T e S OHAT A My AR ok

PDF pdfFactory Pro

www.fineprint.cn

IAHAERE S PP A i, Jd 2 FRBR A E AR o A
TR, AR P AELAA A i 20 AT A B L


http://www.fineprint.cn

PDF pdfFactory Pro

626 woOom 5 ® W 2021 4
Fx4 ZRERST
Table 4 Analysis of practical samples
s 1% 25 35
Pk nm 209 220 260 275 296 209 220 260 275 296 209 220 260 275 296
JR /107 2220 45 8.0 129 225 5400 645 2130 579 450.0 1023 261.0 763.0 270.0 1665
JbRHe iz 11100 15 60 270
WM5E (/107 2378 214 253 271 384 6050 1303 276.0 1156 509.4 1281 5143 1068 523.1 2000
[ /107 158 169 173 142 159 650 658 630 577 594 2576 2533 3053 253.1 335.1
IR % 105.3 1127 1153 950 1060 108.3 109.7 1050 962 990 954 938 1131 937 1241
HIARHEE 111107 30 210 750
M50 250.3 368 349 398 497 7341 2572 4167 259.4 6425 1681 966.1 1450 1103 2756
BT 52/10° 283 323 269 269 272 1941 1927 2037 2015 1925 6576 7051 687 833.1 1091
1% 1% 943 1077 897 898 907 924 918 970 960 917 877 940 916 1111 1455
JbRE 11/107 210 480 1200
WE{E/107 4562 2248 2065 2403 2564 1006 5786 6856 5140 8824 1897 1292 1652 1265 3654
[A] i /107 2342 2203 1985 2274 2339 4656 5141 472.6 4561 4324 8735 1031 8893 9954 1989
1% 1% 1115 1049 945 1083 1114 970 1071 985 950 901 728 859 741 830 1658

8 JBE SR 325 1% AT i A 5 Al 23 A A
K, BT EREE M R IR ) Rt R R
ST,
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