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q Abstract

The aim of this work was to study the
mercury emissions during the
combustion of coals and the co-
combustion of coals and waste
materials. The effect of the sulphur
content and temperature on the
speciation of mercury was studied.



W Introduction

= Mercury can be introduced into the combustion
environment in many physical and chemical
forms.

= The subsequent transformation and
vaporisation depend on:

the combustion environment

the presence of chlorine and other species
(reducing or oxidising)

the nature of the species formed

the presence of other species (activated
carbon)



q Introduction

The mercury vapour cloud may pass through
its dew point to form tiny nuclei or condense
around existing particles.

The mercury vapour cloud may be react
chemically at or within the existing particles
(Adsorption).

The speciation of mercury in coal combustion
and co-combustion with wastes flue gas is
especially important for devising control
strategies



Fuels

Proximate analysis

Moisture (a.r., Wt%) 11.66 3.8 1.6 6.8 3.0
Ash, (d.b., Wt%) 10.83 6.0 7.5 15.6 44.2
Volatile matter, (d.b., Wt%) 36.12 33.5 37.8 67.5 46.6
Fixed carbon, (d.b., Wt%) 41.39 56.7 54.6 10.1 6.2
Gross Calorific Value, (MJ/kg) 29.95 30.4 15.9 11.2

Elemental analysis
(d.b., Wt%)

C 73.63 74.5 79.1 39.0 29.0
H 4.93 5.9 5.0 5.8 3.8
N 1.34 2.1 1.8 0.7 3.1
S 0.72 0.1 2.15 0.1 0.96
Cl 0.03 0.05 0.06 0.12 0.17
) 19.35 11.2 4.4 37.7 17.0




w Mercury content

Mercury analysis

Hg (mg/kg) 0.04 0.06 0.08 0.06 2.77




Experiment
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= Air feeding
system:

- 19 air - 2
ventilators

- 20 air -
compressor

s Combustible feed
system:

- screw feeder

= Bed temperature:
- cooling surfaces
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Experimental Apparatus
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= Gas sampling:

- 3linesin
reactor body:

0.5m, 1.60m and
4.90m

- 1 heated line at
exit of the

second cyclone
= Species
measured:

- 0,, CO,, CO,
N,O, NO, and SO,




- Experimental

50%SS+ 35%SS + 40%PPRF +
100%SY 100%SS | 50%C Coal100%C Coal00% US Cod 65%US Coal [100% SA Coal| 60%SA Coal
I I1 III v Vv VI VII VIII
Fuel Rate (kg/h) 15.5 12.6 11.2 9.1 9.4 10.6 9.4 10.52
Air 2nd/1st 0.27 0.34 0.28 0.24 0.4 0.32 0.3 0.33
Sand (Kg) 14.8 20 19.9 17.0 20 16.8 19.9 20.0
Temperatures (°C)
Bed Temperature - 50 mm| 810 755 843 840 855 844 844 858
T exit 1st Cyclone 263 197 420 440 304 293 216 281
T exit 2nd Cyclone 229 126 358 374 265 240 185 244
Emissions
02 (%) 9.5 6.9 9.2 7.9 7.1 7.4 4.29 5.88
CO2 (%) 9.63 11.6 10.3 10.7 11.1 10.6 13.5 12.24
CO (ppm_6%02) 232 788 342 421 243 144 85 833
NOx(ppm_6%02) 120 84 197 185 107 185 113 125
S02 (ppm_6%02) 569 348 397 350 1104 937 298 238




ﬂ Sampling Train Set-up
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1 LECO Hg analyser

No requirements for sample pre-
treatment

¢ Results are matrix independent
e Typical results in five minutes
e Liquid and solid samples

e PC control

The AMA-254
Advanced Mercury
Analyser is fully
compliant with EPA
Method 7473

(Mercury in Solids and
Solutions by Thermal
Decomposition,
Amalgamation, and
Atomic Absorption
Spectrophotometry).
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q Conclusions
i

From the mercury found in ashes,
almost none was found in bed ashes
due to its high temperature.

Most of the Hg is capture in the 2nd
cyclone.



q Conclusions
i

When a high sulphur content coal was
added at relatively lower temperature
more than 80% of the Hg in the flue
gases was found in the particles. This
could be a result of the reaction of SO,
to H,SO, in the particles that reacts with
elemental Hg and the condensation at
lower temperatures.
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