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Study on Mercury and Sulfur Releasing Characteristics During

Mild Thermal Upgrading Before Coal Combustion
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ABSTRACT: Two coal samples with high mercury and sulfur
content from Guizhou province were selected in this study. The
occurrences and contents of mercury and sulfur in these two
types of coals were analyzed. The coal samples were then
studied for mercury and sulfur releasing characteristics during
mild thermal upgrading by using a horizontal tube furnace. The
mercury removal efficiencies of these two types of coals
reaches up to the top of 89.5% and 82.8% within the
temperature range from 350-400°C, respectively. The removal
of mercury reaches to the ultimate ratio when the coal is heated
for more than 15min. A sharp increased removal of pyrite
sulfur in coal under the low oxidizing atmosphere is also
observed during mild thermal upgrading, but the removal of
organic sulfur in coal is not obvious.
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Tab.1 Proximate analysis of coal samples

Jpe Tk 54/ % (iSAATET
Mag Aq Vaf FCag (ki kg™
Lz 13 314 21.6 53.1 23354
zY 1.2 23.3 13.3 65.7 26 164

e LZ A7SEE: ZY s U

x2 BHETRNNE
Tab.2 Ultimate analysis of coal samples

TEE D HT% KErml

HRE B
c H o) N S (ng-kg™)

Lz 57.7 3.0 2.3 1.0 3.7 156.9
zY 66.1 2.2 0.5 0.6 6.3 187.8
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Fig. 1 Schematic of the experimental set up
used for thermal upgrading
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Fig. 2 Results of sequential leaching for the
forms-of-occurrence of mercury
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Tab. 3 Analysis of sulfur forms in LZ

and ZY coal samples %
ais e Ak B AHER iR #h
Lz 3.65 2.02 1.22 0.41
zY 6.27 1.48 4.65 0.14
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Fig. 3 Sulfur removal of GZ and ZY coals
under different atmosphere

T, ik F) 20075 47 . ME AR AL PE R
(4%0,+96%N,) T, I i £ i R B Hb 1) B Bk
KA W R . PRIEE 300 CLLURE, 2 R
IR TR I D B o 4 R A AR, BRI R v T
300 CJii, AP AR NI I EBR 2 B W T v,
REELZIERE, BEAEELRE )T, 6 500 °C I ) i
BARIEE] T 87.7%, ZYHEFEIIMGRT 2 AE 500 C %A
AR HIAR] T 40.7%.

EbAs 2 AR BRI R B, LZARE A i 32 2
DATN R S A7, A1 55.6%. ZYHIH)
o EZ AW TEAAAE, (H AR 74.2%.
1SS P € K R X e a O R ik R T e ]
RRHD, X5kl A s g 5, LZ
PAE A SR R A B %, £ R TLZ
RN e SRR TR TTPTIE 1 E 2R A K G Wb
T A WL B BRI AR AR .
B 4 S T AN B R P 16 2 FRORE (1 2k
FhLk, ERMGEAET, R T R e T

] ] ] v ]
4 ?\3\ . 4 - *\ 1
g s 18 84 L
o] gg 1] *
1 T
K 12 w K 12 A ]
*.
16 1 161
1—*—N, ]—*—n,
—A— 4%0,-N, —A&— 4%0,-N,
20 et 20 ———
0 200 400 0 200 400
t/°C t/°C
(@ Lz (b) zY

4 BEFRSFNEMAGFZEPREHLZ
Fig. 4 Weight loss of coals during mild thermal upgrading
under different atmosphere
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Fig. 5 Mercury releasing behaviors during mild
thermal upgrading under different atmospheres
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by a function of time
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