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Experimental study on mercury release behavior
during coal pyrolysis with calcium chloride addition
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( National Engineering Laboratory for Coal-fired Pollutants Emission Reduction, Shandong University, Jinan 250061, China)

Abstract: Mercury release and speciation behavior during coal pyrolysis with the addition of calcium chloride in
different chlorine contents of 0. 1% ,0.3% and 0. 5% in mass was studied in a temperature-programmed tube
furnace. The concentration of gaseous mercury was monitored online with an online mercury analyzer. The
results show that the temperature is a key factor for the mercury releasing during coal pyrolysis. With the rising
of calcium chloride addition in coal, the percentage of Hg’* increases, while the temperature of maximum
mercury releasing and the release of total mercury decrease. The percentage of Hg™* also increases to some
degrees with the increase of O, percentage raised. Higher heating rate can promote the mercury release in coal
and enhance the proportion of Hg’* in flue gas. The study indicates that the calcium chloride addition into the
low-chlorine coal can enhance the oxidation of Hg".
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Diagram of experimental setup of coal pyrolysis
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Table 1 Proximate and ultimate analyses of coal
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Figure 2 Total mercury release behaviors
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Figure 3 Concentration of different mercury species

during coal pyrolysis under different temperatures
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different chlorine addition
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Figure 5 Percentages of Hg” and Hg’*during coal
pyrolysis under different chlorine addition
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Figure 6 Hg release behaviors of coal under

different chlorine addition
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Figure 7 Percentages of Hg” and Hg’* during coal
pyrolysis under different oxygen concentration

EZ: 0.0% Cl-Hg': Z23: 0.0% Cl-Hg's
@ : 0.3% Cl-Hg' s 559+ 0.3% Cl-Hg'™"

HIPE 7 A%, 4l N, A0 F, TR RS Hg™ At
B 4.215% F18.01% 111 3% O, F, Hr i)
Hg™* L5 W T+ i 2 14, 36% 1 27. 36% , 4546 N,
SAA W B 6% 0, B, Hg™ Mr H H il 43531 7
3 21.55% M1 34. 64% , [RIBFi8 AT L &k 88, Bifi %5
O, LA IR A5 v He™ 2 = i BE T B e, S8
FW], 0, e REM TR EREZEMMEM, 4i N, UK
T, EIRF 90% L E#ESLL He B i {H7E O, 4R,
He™ L il B 42 5, X N iz 5 A 8 R A
ST NG SRR R R R JE B I AR S 1A D
(), B He' Bk %, AN CaClL )5 ,7E 0,25
T, CaCl, AT REHE 43 & A 43 i 1 HCL, 4 3 Hg® 1Y
Ak,

Bl 8 AN R A AR R BECR SR,
P8 I, 4 N, S, MR IR B i, b
O, RGN, BORBEHOR IS BT,

2.4 INPGEEISTRATH BN MW

B9 S AN [N HAGH FE X SSR EL 52, F
K9 A 51, 7E 6% O,+94% N, U 40T, s &
XFHg™ M it EE A R, xR, 7E
5 C/minfl FHEHCR T, Hg® H il 14.95% |, HLJE
PEERE T F & 4.5% 76 10 15 C/min B, Hi 1Y
153 590 H v 2 34. 64% F1 38. 70% , F X U e i3
He™ HlfA — e PR R . 7 S50 Ul B AL TR
PR ERE B He™ (AT L, 3 ] g g2 B A



CAR i

B 45 CaCl, B IGHEA R 5 b SR M HH MU M) (9 S B T 5 35

PR A A o, SRR A 50 1A B4 452 B O 1) D
A SECE o SR T He” #9385 AT BT
WA, DA I, He A 57 & 73 B0 — s 7 2 i/,
He™ WHIlA B BT, R, CaClL SIS, & 2R 14
FHEC A RN, SRl T 8RR

99 -

—=— 0.0%Cl

96 - —o—0.3%Cl
93 -

90 -

n, 1%

87 -
84 -

81 -

78 = L 1 I I I 1

Oxygen ¢ /%

K8 ARSI ER BRI
Figure 8 Hg release behaviors of coal under
different oxygen concentration
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Figure 9 Percentages of Hg” and Hg’* during coal pyrolysis
under different heating rates
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