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EXPERIMENTAL STUDY ON POLYNUCLEAR AROMATIC HYDROCARBONS
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ABSTRACT: Polynuclear aromatic hydrocarbons (PAHS) are
considered to be a group of compounds that pose potential
health hazards since some PAHs are known as mutagens and
carcinogens. PAHs released from coal gasification have
received considerable attention. Three types of coals were
gasified partially in a bench-scale atmospheric fluidized bed
gasifier by using air and steam as gasifying medium. The 16
PAHs specified by US EPA in the products of coal partial
gasification were analyzed by high performance liquid
chromatography (HPLC). The aim of this work is to study the
influences of the structure and composition of coal on the
formation and fate of PAHs during coal partial gasification.
The experimental results show that the total PAHs contents
generated in coal partial gasification are higher than in raw coal
(except Xuzhou bituminous coal). The total PAHs contents
increase and then decrease with the rise of fixed carbon and
sulfur of coal, but the increase of volatile matters leads to an
opposite phenomena about the total PAHs contents. The
quantities of PAHs reduce with the increase of ash content of
coal or the drop of heating value of coal during coal partial
gasification.

KEY WORDS: Thermal power engineering; Polynuclear
aromatic hydrocarbons (PAHs); Coal partial gasification;
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Tab.1 Proximate and ultimate analysis of three different rank coals

W i - JCE T % TS T %

% H > Cad Had Oug Nad Sad Qnetal (MI/kg) Aad Mad Vad Ciix
AT LM 70.40 4,54 7.86 1.24 0.63 28.91 12.62 2.72 30.57 54.09
JE K YL 60.36 3.72 7.24 0.92 0.44 24.27 22.90 4.42 25.24 47.44
Te A i GEs 68.22 2.64 2.77 0.92 0.93 26.24 20.85 3.67 7.97 67.51

22 RWKEBSHMEE

RIGRE L 1. RGN, FREC 2 B IR
IR, TR SR RHURG AL, TR
WA KT B/ AR, 755 1AM LSRR A R P
BRI AR TF R BB Rk, BRI
AR T KAC R A8 i a shidkhe s . ke
FEIHTWATARIERIMBIARR . IR R T
22y 500°CHAT, FFEMANRE I, BARNE
KIRBEA PR ZTRLE SR LT, Pl SRR
IRIZIRERSEAE 900 C A AT o IRFE T LR E /NS
Je, WA, ST AN ZER, R T
DUREIE BT T SAARE 1h J5 B R AR K 5L
PRI ERE S . PAHS A S ECE TR, R, &
AR R AR B PAHS RS B LI 2,
FEMCREE G, SRR LU, BT UK A R RAT

- YRS B 5

e L — N B
B 1 RWNEEREKE
Fig. 1 The schematic of the fluidized bed gasifier
for coal partial gasification
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Fig. 2 The sampling train for PAHSs in gas
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Fig. 3 Comparison of the PAHs content between raw coal
and coal partial gasification
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Fig. 4 Effect of fixed carbon content of coal on the PAHs
content during coal partial gasification
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Fig. 5 Effect of volatile matters content of coal on the
PAHSs content during coal partial gasification
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Fig.6 Effect of ash content of coal on the PAHSs content
during coal partial gasification
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Fig.7 Effect of sulfur content of coal on the PAHSs content
during coal partial gasification
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Fig.8 Effect of unit heating value of coal on the PAHSs
content during coal partial gasification
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