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Tab.1 The basic characters of raws
B i A/ C TI/% QI/%
A7 — 3.55 —
L Sliks 54.5 15. 81 2.78
PR U 79.5 18. 16 3.20

1.2 BRI b 2 05 R AR R A )2 5y

H TR 7 A AL AR R A, — i)k
WAHEH A PAHs Yo 70 8 Uk 45 W) . S8 5 A g
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AT A U AL ()2 JZ AT — JZ 07 18 3 <A
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Fig. 1 Gas chromatogram of standard PAHs mixture
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coal tar pitch
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Tab. 2 The retention indices and relative adjust factors of fourteen PAHs

e EZ75 3 I Iiee AH AT AL TE R 7 M, s/ C BaP i R4

1 % 268.13 268. 17 0.8827 166 217 0

2 E[5 300. 00 300. 00 1.048 6 178 340 0

3 J8 301. 86 301. 69 0.770 2 178 341 0

4 W 344,70 344,01 0.9315 202 394 0.034
5 B 352.19 351.22 0.964 7 202 394 0

6 I La 398. 94 398. 50 1.267 3 228 448 0.033
7 J& 400. 00 400. 00 1.172 9 228 448 0. 260
8 HIH[b 7 & 427. 20 441,74 0.925 8 252 481 0. 100
9 Ik ]7e 4 427.97 442,56 1.023 2 252 481 0.010
10 FIfLeltE 436. 06 450.73 1.041 1 252 2500 0. 050
11 FIf[altE 437.74 453. 44 1.000 4 252 500 1. 000
12 BiFf[1,2,3-cd]iE 496. 56 481. 87 1.046 6 276 — 0. 100
13 TR [a b 500. 00 495. 45 0.996 1 278 1. 400
14 #It[g.h,i]dE 512.18 501. 32 1.124 1 276 542 1. 000
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100 %6<20. 5 % 5 (A £ Ji S T H 0 0 A R 5 [a ] 16 55
il S PAHs B OR R E0S Lee (HAH L AFAE—
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Firos BRI 5 T B S Wk s PAHs
W SR T B D BT LA 52 e

e =R BN bR 5 T %5 28 T B AR

X

MIEP 5 308 1 9. 10- — 2K BN An i g 17 H:
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T2 2 YR S35 . FH AR 6 A I PR ) 45
EIMPIE P PAHs @ B IR PR IR 4R
WL AR I La 88 LLAG 0 Y b AU IR PAHs
D72 10 WK, FHAR M 22 35 LB/ . 2 0. 02~0. 08
XFEiIE[1,2,3-cd JEE LA H W6 /Y = 8 o5 PAHs 1
D G 10 YR I 2 A v A 22 905 FEL RS R, R 0. 11~
0. 29.
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Tab. 3 The proportion of three components of

coal tar pitch and coal tar by column

chromatography separating

w/ %
BE i —
Jig Wi 4% I/ e 1 4 W R
I 1.11 76.21 13.96 8.72
B 0.51 64. 86 13.69 20. 94
R R 0.10 54. 55 17.98 27.37

F AT 14 F PAHs 76 3 FpEOR TP A &
WML R, AR LLE AR IR R
JE[al NS Y PAHSs 76 3 FhEUR P g & 2 2
ey BEPERCHR A LRI [ b ] 9¢ A Y i R
SRR R R [a B A Rl
EE o 0.92%~1.01%. ZEIF[altt & BHA R
e i B0 55 48 L X IR B Y fE T R B k. HoAth
5~6 ) PAHs BAR MW AR (HH & B K
LU AR R L IR R
PAHs & f AU /D, T 86 409 PAHSs % &t
PRI I X A o3 A S T 2R TR R e AR AN
() PAHs #5 78 H , H A 0 = i 505 B AR 4R 88 %)
WA T 2 T o R ZE 0 i R
I 4 2o 2o PR B BN A AR BT IR 22 1 R i A
I 4, DTN T A I O T b ) i B0 Y R
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% PAH 7 £ 3 I 0y & | SO R T
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Tab.4 The contents of fourteen PAHs in three raws

w/%
75 ZH IR
T BUiE PR
1 % 1.70 0. 30 0.19
2 Ed 5.77 2.04 1.34
3 J3 1.18 0.53 0.25
1 W 3.31 2. 89 1.47
5 2 2.21 2.03 1. 20
6 HIf[a] B 1.57 1.62 1.24
7 J 1.25 1.37 1.08
8 I [b ]9 0. 83 0. 88 0.91
9 I k]2 & 0. 83 0.88 0.91
10 #HIE[eli 0. 80 0.81 0. 87
11 HI[aled 0.92 0.93 1.01
12 BiJf[1.2.3-cd]tE 0.49 0.52 0.63
13 Z%Ff[a.h]E 0.13 0.14 0.16
14 A3 g.h,i]d6 0.51 0.57 0.67
BaP it & i 2.28 2.39 2.49
3 4 ©®
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part-per-billion in complex industrial matrices by

Study of contents determination of polycyclic aromatic hydrocarbons
in coal tar pitch with gas chromatography

ZHANG Qiu-min®, HUANG Yang-liu, GUAN Jun, HE De-min, ZHAO Shu-chang

( School of Chemical Engineering, Dalian University of Technology, Dalian 116012, China )

Abstract: The content of cancerogenic polycyclic aromatic hydrocarbons (PAHs) in coal tar pitch and
coal tar is researched by introducing the determination method and distribution of PAHs in coal tar
pitch. There are three steps: extracting coal tar employing solvent — separating extract phase by
column chromatography — analyzing aromatics of extract phase by gas chromatography. Using
naphthalene, phenanthrene, chrysene, dibenzo[a,h] anthracene as internal standards, the retention
indices of 14 PAHs' standards were determined for quality determination. And using
triphenylmethane, 9,10-diphenylanthrancene as internal standards, their relative adjustment factors
were determined. Then, the contents of 14 PAHs in raw were determined by the internal standard
method. The results indicate that SE-54 capillary column can separate most of PAHs very well,
except benzo[ k] fluoranthene and benzo[ b] fluoranthene which have the close boiling points. The
identification and determination of PAHs in raw are accurate and reliable: for the determination of
lower boiling point PAHs such as phenanthrene, fluoranthene and so on, its standard deviation is
0.02-0.08; and for high boiling point PAHs such as indeno [1.2,3-cd] pyrene, its standard deviation
is 0. 11-0. 29. While, BaP cancerogenic equivalency contents of coal tar pitch were calculated according

to contents of PAHs and BaP cancerogenic equivalency factors.

Key words: polycyclic aromatic hydrocarbons; coal tar pitch; gas chromatography



