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1 Cement production process

General principle:

« Raw materials: limestone, clay, lime ustfr
marl raw material raw meal P _/_ _B_ Q E conditioning tower
m blending bed l g
« Thermal treatment to produce - e T
: v, preheater

cement clinker (1450°C) \

» Commonly in rotary cement kilns

> Regular fuels: black coal, lignite, { .o i
petroleum coke, natural gas, clinker cement
heavy fuel storage cement mill storage shipping

» Alternative fuels: plastics, mixed 1 ‘ ‘

industrial wastes (RDF), tyres, ... @
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Cement production process

Exhaust gas utilization

Kiln exhaust gases are mainly used

: . conditioning
for drying of raw materials ESPIFF  tower
Two modes of operation: / Q
raw mill on / / /] 1

Raw mill gas stream determined by
required heat ->raw material moisture

Residual kiln exhaust stream
bypasses raw mill and is conditioned
in evaporating cooler

Example: dry raw materials
» Less exhaust gas needed for drying ~ raw mil
» More exhaust gas bypasses raw

mill
Ratio raw mill on/off operation mainly determined by ratio raw mill/kiln capacity
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1 Cement production process

Dust utilization
» Prepicipated dust consists mainly of

—

: conditioning
raw material ESPIFF  tower
* Raw mill on: ,dust” is ground raw i ___g :
material : |
DT
I

: recirculation of filter f
dust dust to kiln feed or raw meal
silo

e Dust can be used in cement mill to
adjust cement quality

» Depending on national cement
standards and market conditions
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2 Behaviour of mercury in cement production process

Origin of mercury:

* Mercury is introduced to the process -
via raw materials and espirr COTononing

« Concentrations may vary R g" ':
significantly between : B !
> fuels : vy

LI
> raw materials : g

» within deposits or quarries i}v preheater

« Alternative fuels and raw materials @
can have higher or lower mercury NJ|
contents than regular/conventional
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2 Behaviour of mercury in cement production process

Mercury content in fuels Mercury content in raw materials
Coal 0.1-13 Limestone, lime marl, chalk <0.005-0.40
Lignite 0.03-0.11 Clay 0.002 - 0.45
Petcoke 0.01-0.71 Sand <0.005-0.55
Heavy oil 0.006 Fly ash <0.002-0.8
Liquid-waste derived fuel <0.06 -0.22 Iron ore 0.001 -0.68
Solid-waste derived fuel <0.07-2.77 Blast furnace slag <0.005-0.2
Sewage sludge 0.31-1.45 Pouzzolana <001-01
Secondary fuel 0.04-10 Burned oil shale 0.05-0.3
Tire-derived fuel 0.01-0.4 Shale 0.002 — 3.25
: : CaSo, < 0.005 - 0,02

* Due to fuel-raw material ratio, Gypsum (natural) <0.005—0.08

Hg intake through raw materials can Gypsum (artificial) 0.03-1.3

be up to 10-fold higher LaRirEapiEs SO0

e . €a 0.01 TI\

« Substitution of fuels commonly does avg.)

not lead to rising mercury emissions

Main-seuree-dniversite U¢ Liege, 2010
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Behaviour of mercury in

cement production process

Behaviour of mercury

Determined by thermal conditions
between preheater, raw mill and
dust precipitator:

» Vaporization of Hg and its
compounds in kiln or preheater

» Depending on temperature and
available reaction partners,
HgCl,, HgO and HgSO, are
formed

Hg in Hg in
fuels raw material
J l Monitoring
. . Hg°
evaporation evaporation and
reaction HgCl,
HgO
v HgBr: 0
39]22 HHgi-)(g)
elementary HgS I-? 9)
> Y(ads)
mﬂggw ©.s,0,16r.)  HgSO, i ;
separation in
; i raw mill and filter (o
1 1 I
2000 °C 700 °C 120 °C
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