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R2 16 PAHs M ABEREMNEE

Table 2 Linear equations and linear range of 16 PAHs

i LT R LB X7 LR Kt R
Name Linear equation R? Linear range/(mg/L) LOD/(png/L)

% Y=432.1 X+100.7 0.998 6 0.5~20 0.05

A Y=230.2 X+31.56 0.999 7 0.5~20 0. 09

e Y=372.9 X +80.51 0.999 6 0.5~20 0.14

Vil Y=90.22 X+6.107 0.999 8 0.5~20 0. 31

3 Y=118.4 X+8.325 0.999 9 0.5~20 0.17

J28 Y=72.64 X+5.308 0.999 9 0.5~20 0.33

DY Y=179.9 X+11.59 0.999 9 0.5~20 0.16

i Y=095.28 X+6.453 0.999 8 0.5~20 0.28

A [a B Y=166.4 X+6.637 0.999 9 0.5~20 0.11

I Y=137.8 X+8.890 0.999 8 0.5~20 0.13

I b5 B Y=179.9 X+9. 495 0.999 9 0.5~20 0. 04
I k]Pe E Y=146.7 X+10.35 0.999 8 0.5~20 0.21
HIHLaltE Y=107.3 X+0.802 7 0.999 9 0.5~20 0.19
ZoRIE[a, b Y=173.0 X+13.87 0.999 9 0.5~20 0.07

F [ ghildE Y=178.8 X+6.041 0.999 8 0.5~20 0. 25
Bidf[1.2,3-cd]iE Y=142.9 X-+4.319 0.999 9 0.5~20 0.21

F3 HHEHEMRT 16 PAHs WEZEEMEKERXGER
Table 3 Determination results of precision and recovery test of 16 PAHs in coal tar pitche sample
Comﬁfﬁems WIEE Found/ (g/ke) giﬁ(ﬁﬁﬁﬁ Addjil(lyzé%kg) Urflifnf/%g;rko;; l Recﬁloj/fj/%

%% 2. 310 2.6 10. 00 12. 85 105

i 0.502 1 2.4 10. 00 11.22 107
—AE 0.546 5 1.1 10. 00 11. 23 107
Vil 0. 806 1 0. 80 10. 00 11. 47 107
E/d 7.002 0. 20 10. 00 17.13 101

p< 1. 662 0. 20 10. 00 12.03 104
5 12. 39 0. 40 10. 00 22.63 102
t 11.78 0. 40 10. 00 21. 91 101
HIH[a] B 8. 255 3.5 10. 00 18.71 105
i 10. 03 3.2 10. 00 20. 88 109

I b]9¢ B 14. 29 0. 50 10. 00 24.47 102
I k]H 7.232 1.1 10. 00 16. 97 97
I Lalit 11. 89 0. 90 10. 00 21.75 99
A ILa.h]E 1. 907 1.9 10. 00 11.79 100
I ghildE 7. 381 1.1 10. 00 17. 41 100
Bidf[1.2.3-cd]iE 9.918 1.0 10. 00 19.71 98
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9 107.9 g, RIS 80 10. 79% s 8 1 kg 35 995
Wit 16 MEoEE PAHs Fii o 104. 1 g, B i i
SYECR 10041 % s Horp 2RI Lal i 430k 11. 86 g/kg
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R4 AMBHSEFR 16 MERFTEMMESR

Table 4 Determination results of 16 PAHs content in

two coal tar pitche samples g/kg
i1 Sample 1 FEdh 2 Sample 2
% M E s A (H

Components Recommended @JE{E Recommended WE T
value Found value Found

% 2. 324 2.314 1.725 1. 734
& 0.5009  0.5017 0.8301 0. 820 4
- 0.5480  0.547 1 0.1968  0.1959
% 0.8053 0.8064 0.2116 0.2123

Ed 7.001 7.008 4. 567 4.576

h< 1. 665 1. 659 1. 614 1. 609

3¢ 12.52 12. 44 14. 00 14. 05

i 11.82 11.75 13. 87 13.92
HFFLal B 8. 241 8. 250 7.488 7.481
I 10. 01 10. 08 8.901 8.910
FIEb]9e 14. 37 14. 24 14. 01 13.92
E S AN 7.246 7.237 5. 865 5. 861
HFtLaliE 11.79 11. 86 13. 88 13. 82
I [a b 1. 882 1. 903 0.8261  0.8251
HIH-[ghi]dE 7.376 7.388 7.285 7.277
Bidf[1,2,3-cd]iE 9.914 9.925 8.516 8.527
Zit 108. 0 107.9 103. 8 104. 1
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Determination of polycyclic aromatic hydrocarbons in coal pitch by
high performance liquid chromatography after Soxhlet extraction
and column chromatographic separation

MA Song-jiang'?,LUO Dao-cheng "'

(1. School of Chemistry and Chemical Engineering, Hunan University of Science and Technology,Xiangtan 411201, China;

2. Hunan Province Key Laboratory of Coal Resources Clean-utilization and Mine Environment Protection, Xiangtan 411201, China)

Abstract: The Soxhlet extraction of coal pitch was conducted using methylbenzene as solvent. The leaching
liquor was filtrated by organic membrane followed by dissolution with dichloromethane. The sample solu-
tion was separated with silica gel column, which was then eluted with petroleum ether-methylbenzene mix-
ture (1 : 1, V/V) at flow rate of 5. 0 mL./min. The leacheate was dried by rotary evaporation and then dis-
solved with acetonitrile to 10 mL. The sample solution was separated on a ZORBAX Eclipse PAH column
by gradient elution using acetonitrile-water with different volume ratios as mobile phases. The separation
and detection method of 16 polycyclic aromatic hydrocarbons (PAHs) in coal pitch by high performance
liquid chromatography (HPLC) was established. The results showed that the linear range of 16 PAHs was
0.50-20 mg/L. The correlation coefficients () were not less than 0. 999. The limits of detection were be-
tween 0. 04 pg/L and 0. 33 pg/L. The experimental method was applied to the determination of 16 PAHs
in actual coal pitch samples from Hunan Valin Xiangtan Iron & Steel Co. ,Ltd. The relative standard devi-
ations (RSD, n=6) of results were between 0. 20% and 3.5%, and the recoveries were between 97 % and
109%. The proposed method was also applied to the determination of 16 PAHs in two coal pitch samples
from Hunan Valin Xiangtan Iron &. Steel Co. ,Ltd. and Lianyuan Iron & Steel Co. ,Ltd. The found re-
sults were basically consistent with the recommended values provided by two companies. The results
showed that the content of 16 carcinogenic PAHs in 1 kg of coal pitch from Hunan Valin Xiangtan Iron &
Steel Co. ,Ltd. and Lianyuan Iron &. Steel Co. ,Ltd. was 107.9 g (10.79%) and 104.1 g (10.41%), re-
spectively. The content of benzopyrene [a| was 11. 86 g/kg and 13. 82 g/kg (i.e., 1.186% and 1. 382%),
respectively.

Key words: high performance liquid chromatography; coal pitch; polycyclic aromatic hydrocarbons; col-
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