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[57] ABSTRACT

A method is disclosed of improving the Hg removing
capability of flue gas purification processes for coal-
fired power plant flue gases using spray drying absorp-
tion systems. By adjusting the chloride content of the

flue gas or the absorbent a permanent high Hg removal
is achieved.

5,141,724  8/1992 Audeh et al. .....ccvueeceenrienn 4237210 20 Claims, 1 Drawing Sheet
I T T T T T T 7 ’
I 7 | T
I b 0
4 ! (.
— N L) H ] 11 { \
| R S | T
L - |5 ‘Eg\\s :
114 |1~ : 2
l
|
—~
12 3 8
16 7

AMEREN UE EXHIBIT 1080
Page 1



U.S. Patent July 25, 1995 5,435,980

9
\
2

—8
'

AMEREN UE EXHIBIT 1080
Page 2



5,435,980
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METHOD OF IMPROVING THE HG-REMOVING
CAPABILITY OF A FLUE GAS CLEANING
PROCESS

FIELD OF THE INVENTION

The present invention relates in general to flue gas
purification and more specific to the removal of noxious
mercury vapor or compounds from flue gases originat-
ing from the combustion of coal, especially from flue
gases from coal fired power plants.

BACKGROUND OF THE INVENTION AND
PRIOR ART '

In the field of municipal waste incineration it has
within the last decades been realised that the flue gas
resulting from the incineration must be purified to re-
duce the amount of noxious components therein.

Mercury is one of the noxious incinerator flue gas
components the amount of which it is regarded as essen-
tial to reduce, and several measures have been sug-
gested to this effect.

Thus, U.S. Pat. No. 4,273,747 (Rasmussen) discloses
reduction of the mercury content in hot incinerator flue
gases by quenching said gases by atomizing an aqueous
liquid therein in the presence of fly ash suspended in the
gas, which quenching causes a cooling from a tempera-
ture of at least 200° C. to a temperature below 160° C.

The aqueous liquid may be water or an aqueous solution

or suspension of an alkaline compound. This method
will obviously not be suitable for flue gas from combus-
tion of coal in power plants since the temperature of
said gas.is substantially below 200° C., typically be-
tween 1207 and 160° C. Besides, the chemical composi-
tion of the major impurities of incinerator flue gas and
power plant flue gas are so different that the mercury
sorption will be influenced thereby.

European ‘patent application no. 0013567 (Svenska
Flaktfabriken) also deals with a process for reducing the
mercury content of incinerator flue gas in which the gas
is contacted with a solid sorbent consisting of powdered
calcium hydroxide and of reaction products from the
reaction ‘between calcium hydroxide and gaseous. hy-
drogene chloride. The specific conditions for obtain-
ment of an efficient mercury removal are not disclosed
but an efficient mercury removal is described in an
example in which an incinerator flue gas is treated ap-
parently having hydrogen chloride as the main pollut-
ant.

In European patent no. 0 253 563 a method for re-
moval of mercury and other noxious compounds from
incinerator flue gas is disclosed in which an aqueous
liquid containing a basic absorbent is atomized into the
flue gas to absorb acidic components from the flue gas
and simultaneously to evaporate the water in said aque-
ous liquid, in which process powdery activated carbon
is injected into the flue gas and separated again from
said gas together with particulate material formed as a
result of chemical reactions and drying of the atomized
basic absorbent.

A. S. Stepanov et al. in Prom. Sanit. Ochistka Gazov,
1979 (5)10, abstracted in = Chemical Abstracts
92:168288y describe removal of mercury from gas by
filtering through a layer of granulated activated char-
coal modified by HCIL

European patent no. 0 254 697 describes a method for
separating mercury from a water vapor containing gas
in which the gas is contacted with a washing liquid in

35

40

45

50

35

65

2

two or several stages in which process the gases are
cooled to condense the water vapor in the gas and the
gas is washed with a washing liquid containing hydro-
gen chloride and having a pH of about 3 or below to
prevent sulphur dioxide to be dissolved in the washing
liquid and to ensure that sufficient halide is present to
form a complex compound with mercury. The specifi-
cation of said European patent application teaches that
it is essential that the. pH of the washing liquid is so low
that no substantial amount of SO; from the gas is dis-
solved in the washing liquid to form SO32— since sulfite
would reduce Hg2+ to Hgf which would evaporate
and thereby be re-emitted to the waste gas. Thus, the
teaching of this European application is that chloride
containing washing liquid for mercury removal must be
acidic.

Also U.S. Pat. No. 3,838,190 suggests to remove
mercury from gases by means of acidic washing liquids.
The washing liquids are sulphuric acid of a concentra-
tion of at least 50% containing chlorine and/or hydro-
gene chloride. The process is described as being suitable
for gases arising by the combustion or roasting of sul-
phide containing ores or gases from electrolysis vessels.
Obviously, the process is not suitable for flue gases from
power plants.

U.S. Pat. No. 4,729,882 deals with a process for re-
moving mercury from gaseous emissions in which a
chlorine containing material is added to the gaseous
emissions and the mixture is heated to convert the mer-
cury into mercuric chloride which are removed by
scrubbing with wash water and fixed as HgCl42—. The
process is described as being suitable for cleaning mu-
nicipal refuse incinerator emissions. However, when
scrubbing of the gas is made by an aqueous solution
containing NaCl as Hg binding agent the Hg-removal is
substantially below what is achieved by using certain
metal complexing agents. The process is a wet scrub-
bing process thereby having substantial disadvantages
when compared with dry or semidry gas purification
processes.

Moreover, it should be observed that it is well known
to increase the adsorptive effect of activated carbon
towards mercury vapor by impregnating the carbon
with halogen or inter-halogen compounds as disclosed
in U.S. Pat. No. 3,662,523. The process of said U.S.
patent, however, involves passing the gas through a
fixed bed of impregnated carbon. As described in the
above mentioned European patent no. 0,253,563 (incor-
porated herein by reference) such types of processes are
less suited for flue gas treatment.

A discussion of the efficiency of Hg-removal by con-
ventional flue gas purification systems, especially desul-
furization methods may be found in a paper by Irene M.
Smith: “Trace elements from coal combustion: emis-
sions”, JEA Coal Research, London, 1987, pages 54-65.
It appears from said paper that in spite of the various
systems described above for removing trace elements,
especially mercury, from incinerator flue gases, the
problem of such removal from coal-fired power plants
waste gas still exists.

The flue gas from coal fired power plants differs from
the flue gas from municipal incinerator plants in various
aspects, especially the pollutants are diluted into 2 much
larger proportion of flue gas; the temperature of said
flue gas is lower and the chemical composition of the
two types of gases are different.
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; Thi‘ls, the ‘dominating - pollutant: in- incinerator flue
gases is often” HCI ‘whereas the primary  pollutant in '

-3

gases from coal combustion: is SO3,
‘Whereas the concern as to Hg pollution of the atmo-

sphere has: primarily :resulted ‘in the' development of 5
-various ‘systems for Hg-removal from incinerator flue
gas it thas within the last:couple of years been realized
that also the Hg-emissions from-power plants etc: repre- -

sent a.substantial risk to the environment. .
Since: flue. gas : from coal combustion contains“so

10

much sulphur dioxide that:a desulphurisation process of
the flue: gas is necessary, ‘a process: for: reducing the :
Hg-content of coal:combustion flue gas should prefera- -
bly be compatible ' with: or preferably incorporated into -

a gas desulphurisation process.

15

It has; however; turned out that if the processes used

or suggested for incinerator flue gas cleaning in connec-

tion:with: or'‘combined with desulphurisation processes;

are tranferred:or modified to be used on coal combus- -

tion: flue gas the results are more or less unpredlctable
and unreliable as far as: Hg removal-is concerned, as is
further illustrated below. :

SUMMARY OF THE INVENTION

We have now found that the Hg-removing capability

of a flue gas cleaning process for flue ‘gas havmg atem-
perature of 110°~170° C., typically 120°160° C., and
resulting from :the combustlon of “coal  having - a low
chloride content, in which process an aqueous suspen=
sion of a basic absorbent in a drying chamber of a drying
absorption zone comprising a drying chamber and a
particle collector;as well as a duct connecting them, is

20

25

30

atomized to fine droplets into the hot flue gas whereby
- the water-of said droplets evaporates leavmg dry fine . :

particles and simultaneotisly’a part-of noxiobs compo-

nents-of the :gas, including sulphur: oxides, hydrogen

halides and nitrogen oxides:and mercury, are sorbed by

the droplets of the fine particles; whereupon the flue:gas.

with entrained dry fine particles is passed: through the
particle collector wherein contact between: the partlcles
and the: flue-gas .causes: a: further: sorptlon of noxious
© components; - may -be improved: by increasing - the
~amount of chlonde supplied' to - the drying-absorption
Zone.
In the pxjeseut spec1ﬁcat10n and the ‘attached claims
the term“‘an‘aqueous suspension of a basic absorbent” is
- intented; to' cover ;also an: aqueous ‘solution of ‘a basic
“absorbent in:case the absorbent:is highly water soluble,
.- such as sodium:carbonate.
. In the present specification and the attached claims
Hgor the word mercury means said element either as

vapor of the metal or as a chémical compound or com-

plex. The term *“chloride” is intended to mean chloride
ions: as:such. or :gaseous hydrogene chloride or com-

pounds:which by heating in the presence of coal forms

.Cl— or HCL.
' The chloride content: of flue gases from coal combus-

tion depends on the chioride content of the coal. Since -
said -chloride content of coal mined at’ different loca-

tions varies substantially also the chloride content of the
fhie ‘gas: varies. By increasing’ the ‘amount of chloride

. supplied: to:the: drying-absorption  zone in accordance .
with the method of the present invention it is possible’

with any quality of coal to achieve a high Hg-removing

“efféct: of the purification process. in ‘which primarily a

-desulphurisation is performed. "
It has been experienced that the increase of the: Hg-
removing: effect of-chloride addition ‘to: the drying-
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absorption zone in a process treating flue gases of low
chloride content:is especially remarkable when acti-'
vated carbon is present, but even without presence of
carbon the effect is significant. '

Activated carbon will often be present together with
fly ash in the flue gas to be purified due to insufficient
combustion, but in a preferred embodiment: of the pro-
cess powdery activated carbon is dispersed into the flue
gas at'a location upstream of the drying chamber into
said: chamber: or downstream of the chamber: but: up-
stream of the particle collector. ‘

The term activated carbon i$ here used in the broad :
sense comprising :any.carbonacious - material having
sorbing activity and is thus not restricted to.cover mate-
rials having been subjected to an activating treatment:

The powdery activated carbon is preferably used in
an amount-of 1-100 mg/Nm3 flue gas, Nni® means the .
amount of gas having a volume of 1 m3 at atmospheric
pressure and a temperature of 20°. C. Introduction of the :
powdery activated carbon into the process may be per-
formed as describéd: in:European :patent specification
no. 0 253 563, incorporated herein by reference: :

By, the process according to-the present invention :
various measures may be used for increasing the amount
of chloride in the drying-absorption: zone. Thus, said
increase may conveniently be achieved by incorporat- -
ing an alkaline- or alkaline earth metal salt or a solution -
thereof in the aqueous suspension of: basic: absorbent.
This may be achieved by substituting sea water partially’ :

‘or completely for water of low chloride content other- .

wise used for preparing the aqueous suspension of basic. :
absorbent.

Such an increase of the chioride content of the absor-:
bent suspension may further result in'an increased desul-: -
phurisation efficiency of the process whén lime or lime-
stone is used as absorbent as explained in the co-pending
ULS. patent application Ser. No. 552 645 filed Jul. 16,
1990, incorporated herein by reference. :

As supplement to or as alternative to mcorporating ;
chloride in the aqueous: suspension of basic absorbent,
the increase of chloride in the drying-absorption zone
may. be achieved by increasing the chloride concentra-:-
tion of the flue gas by supplying a chloride or chlorine
containing material -to the coal before: or, during the. :
combustion - thereof and/or by injecting ‘gaseous- HCI
into the flue gas upstream of or in the drying-absorption
zone. When HCl is injected into the drying-absorption: :
‘zone this may take place in the drying chamber-or in the
duct between the said chamber and the particle collec-
tor.

Sirice' most ‘chloride . or :chlorine ‘containing - com-:-
pounds will release gaseous chlorides when introduced
into the combustion zone of a coal fired boiler several -
materials come into consideration for increasing the .
chloride content of the flue gas; however, for économic
and operational reasons it is preferred to use sodium: or
calcium chloride or chlorine containing waste plastic .
for:said purpose.

When the process according to. the invention: is per-
formed by increasing the chioride content: of flue gas, .
the total chloride content of the flue gas; calculated as
ClI~ isincreased to at the most 150/ ppm on weight basis. .

A positive effect of the increase may, however, be :
obtained at total chloride concentrations substantially .
lower:dependent on operatlona.l conditions; equipment,
presence of carbon'in thé flue gas etc. and a positive -
effect of chloride additions as low as 1 ppm is expected, -
especially when a simultaneots injection of activated :
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5
carbon is made. The preferred total chloride concentra-
tion is 20-120 ppm, calculated as Cl—.

When the increase of chloride in the drying-absorp-
tion zone is obtained by adding chloride to the absor-
bent suspension such chloride is usually added in an
amount to obtain a chloride concentration in aqueous
suspension between 0.1 and 8 percent by weight based
on dry solids.

BRIEF DESCRIPTION OF THE DRAWING

DETAILED DESCRIPTION OF THE
INVENTION

Preferred embodiments of the invention is further
described below with reference to the drawing depict-
ing a layout suitable for performing certain of said pre-
ferred embodiments.

The main elements shown on the Drawing are the
drying chamber 1 and the particle collector 2 mutually
connected by a duct 3. These three elements together
constitute what in the present specification and in the
attached claims is termed the drying-absorption zone.

A stream of flue gas from the preheater of a coal-fired
boiler (not shown) is introduced into the drying cham-
ber 1 via a duct 4, optionally after having passed a dust
collector (not shown).

An aqueous: absorbent suspension is prepared in a
mixing vessel 5 and by means of an atomizer wheel 6
atomized into the chamber 1. This absorbent suspension
may be prepared for instance from slaked lime and
recycled materials as described in U.S. Pat.. No.
4,279,873, incorporated herein by reference.

By contact with the hot flue gases in the chamber the
water evaporates. from * the atomized suspension
whereby. the temperature of the gas decreases substan-
tially and at the same time acidic substances, mainly
SOy, in the flue gas react with the basic absorbent pro-
ducing a particulate material primarily comprising salts
formed by said reaction, together with non-reacted
absorbent.

A part of this particulate material and of possible fly
ash are recovered from the bottom of the spray absorp-
tion chamber through 7, whereas the remaining part of
the particulate material is carried, entrained in the gas,
through duct 3 into the particle collector 2.

The particle collector 2 may be a baghouse or an
electrostatic precipitator in which substantially all par-
ticulate material is. removed from the gas and recovered
through 8.

From the particle collector 2 the thus cleaned gas
may be conducted through a duct 9 to a stack 10 for
release into the atmosphere.

The particulate material recovered through 7 and 8
may be partially recycled for preparing the absorbent
suspension in the vessel 5 as explained above.

The process as described.so far serves primarily to
remove acidic components which in power plant flue
gas essentially are sulphur oxides. However, also a cer-
tain part of Hg present in the flue gas will be removed
together with the particulate material recovered
through 7 and 8. ‘

It has, however, turned out that the amount of Hg
removed together with particulate material is far less
than desired if the chloride content of the gas is low.

Therefore, a device 11 for measuring the chloride
concentration in the flue gas may be inserted in‘the duct
4, or alternatively the chloride concentration in the flue
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gas is calculated or estimated on basis of the chloride
contents of the coal used in the boiler.

If the chloride content is found to be below a certain
value as defined above and in the attached claims ar-
rangements are taken according to the invention for
increasing the gas chloride content. This may be done in
connection with an introduction of activated carbon
which in itself also has a Hg removing effect and to-
gether with chloride addition exihibts a synergistic ef-
fect enabling an extremely efficient Hg removal.

In the embodiment shown, an apparatus 12 for dosing
and injecting activated carbon is connected to the flue
gas duct 4 through a conduit 14.

Before debouching into duct 4 the conduit 14 re-
ceives hydrogen chloride through conduit 15 con-
nected to a HCl source 16.

Thus, hydrogen chloride and activated carbon are
together introduced into the flue gas and, admixed with
the latter, introduced into the spray drying absorption
zone in 1, 3 and 2 thereby substantially increasing the
Hg sorption taking place in this zone.

As indicated by means of the dotted lines the mixture
of activated carbon and hydrogen chloride may be
introduced directly into the drying chamber 1 or into
the duct 3 as alternative to or as supplement to the
introduction into the duct 4.

As explained above the chloride introduction may
alternatively be performed separately from the intro-
duction of activated carbon or it may be performed
without using activated carbon. Especially, if the gas
introduced through 4 contains carbon resulting from an
incomplete combustion in the boiler.

As a further alternative to the above described em-
bodiments or as a supplement thereto a chloride salt
may be added to the absorbent suspension in the vessel
§ as indicated by 17 to obtain a mercury absorption
improving increase of the chloride contents in the drop-
lets of absorbent suspension atomized by the atomizer 6.

The amount of chloride introduced through 15 or 17
as well as the amount of activated carbon possibly
dosed by means of 12 may be adjusted also on basis of
the Hg content of the treated gas measured by means of
a device 18 arranged in the duct 9.

The invention is further illustrated by means of the
following examples and comparison examples.

COMPARISON EXAMPLE 1

In a dry flue gas desulphurization system as the one
illustrated on the drawing in which the particle collec-
tor 2 was a baghouse having fabric filter flue gas from a
coal fired boiler was desulphurized. The plant was oper-
ated at full load corresponding to approx. 1.2x106
Nm3/h. :

The amount of fly ash introduced through conduit 4
was approx. 10 g/Nm3 and the flue gas temperature in 4
was 313° F. (156° C.) and the baghouse outlet tempera-
ture in duct 9 was 199° F. (93° C.).

Mercury. was measured in and out of the system
which means in duct 4 and in duct 9. No chloride was
present in the flue gas or in the absorbent suspension
prepared in vessel § and no chloride or activated carbon
was added through conduit 14.

The following results were achieved:
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EXAMPLE 1

Inlet : Outlet . - . L
pgHg/Nm " pgHg/Nm3 This Example: was performed as Compe:.nson Exa.m— ‘
at 5% O3 at'5% O - % Removal ple 2 above apart from the fact that:calcium chloridei:

74 65 12 '3 'was added to the absorbent suspension produced in: -

9.2 8.6 7 vessel 5. The calcium chloride was added in-an amount

8.7 8.6 1

~ . .Ag it appears only approx: 7% -average Hg removal
was achieved:in this process. .

COMPARISON EXAMPLE 2

A-flue gas desulphurization system:as shown on the -
drawing wherein the particle collector 2 was an electro-
static precipitator ;was used to desulphurize flue gas -
from a coal fired boiler. Tlie plant was operating at full
load corresponding to approx.:1.8 X 106 Nm3/h.:

Thie fly ash introduced together with:the flue gas was
in the order of 10.g/Nm3. 20
Flue gas inlet temperature in duct:4 was 305° F. (152°
C.) and the electrostatic precipitator outlet temperature

in-duct 9 was:160° F. (87° C)

No chloride. was: present in the :flue gas or in’ the :
absorption suspension prepared in vessel 5. 25
Mercury was:measured in an out of the system and

the following results:achieved:

10

Inlet Outlet: 30
pgHg/Nm3 pgHg/Nm®: . ‘
at 5% Oy - at 5% Oz % Removal
5.6 4.7 16
3.8 24 37
3.8 28 26
39 33 15 35

CAn average mercury removal of 24% was. obtained
with this system.:

COMPARISON EXAMPLE 3

A flue gas desulphurization system of the type shown
onthe drawing in which the particle collector wasa bag. -
house: was; used to'desulphurize flue gas: from a coal
fired - boiler.

The plant was operated at full load corresponding to:"
approx. 2.2 106 Nm3/h.

Fly ash in the gasito be treated was in the order of 10
g/Nm3.

The flue gas:inlet temperature in duct'4 was 306° F.
(152° C.) and baghouse outlet:temperature 175° F. (79°
C).

No chloride: was: present in the flue gas or in the :

‘absorptlon suspension.

Mercury was measured in the gas at the inlet and the 55
outlet of the systemand the following :results: were:

achieved::

40

50,

Inlet, - Outlet:

pngHg/Nm? pgHg/Nm?. ‘ 60
. at 5% Op at 5% 03 % Removal- . -
11 89 19
11 9.1 17
9.9 9.2: T
11 .93 15 65

An average of 15% Hg removal was iobtained: with
this system.. .

45

corresponding. to 2:5 percent by weight Cl in‘the absor=:
bent suspension, based on dry solids.

Mercury was measiured in an-out of the system and:
the following results were obtained: -

Inlet - Outlet

pgHg/Nm® - pgHg/Nm? -

at 5% 03 at 5% 04 - % Removal
3.9 0.80 80
37 0.95 74

An average mercury removal of 77% was obtained
with: this system, which means: a substantial improve-
ment over:the Hg absorption experienced in' Compari-
son Example 2.,

EXAMPLE 2

A :dry-flue gas desulphurization system as.the one
depicted on the drawing but suplemented with an elec-
trostatic precipitator ‘upstream - of duct 4 for, fly ash '
collection, and in which the particle collector 2 was a
baghouse  was ‘used desulphurize flue gas from a coal
fired boiler.

The plant was operated at full load corresponding to :
1.2X 106 Nm3/h.

The fly ash in the flue gas introduced through duct 4

'was in the order of 50 mg/Nm?. The temperature of the,

gas in ‘duct 4 was 275° F.(135” C.) and: baghouse outlet
temperature 158° F. (70° C).

HCI concentration in the flue gas introduced through :
duct 4 was 90 mg/Nm3.'

Mercury was measured in an out of the system and "
the followmg results were achieved:

Inlet Outlet;
peHg/Nm® pgHg/Nin3
at 5% Oz’ at 5% Oy % Removal
29. 13 56
EXAMPLE 3 +

A dry flue gas desulphurization system' as shown on
the drawing was used. As in Example 2 the system was |
supplemented with an electrostatic precipitator. for fly
ash collection upstream of duct 4. The particle collector"
2 was an electrostatic precipitator.

The: plant ‘was used :to desulphurize flue gas from a

" coal fired boiler. The plant:was :operated: at. full load

corresponding to approx.:1.1xX 106 Nm3/h. The amount :
of fly ash introduced by the flue gasithrough duct 4 was:
in the order of 1.2-.g/Nm3. Gas temperature in duct 4
was 257° F.i(1257'C.) and the outlet temperature in duct:
9 was 158° F. (70° C.).

HCI concentration in' the: flue gas was' approx. 65
mg/Nm3. » , ,

Mercury ‘was measured in ‘an-out of .the system and'"
the following results obtained:
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9
Inlet Outlet
pgHg/Nm® pgHg/Nm®
at 5% Oy at 5% Oz % Removal
2.74 0.32 88
2.61 0.29 89
EXAMPLE 4

A dry flue gas desulphurization system consisting of a
plant as the one shown on the drawing wherein the
particle collector 2 is a baghouse, was used to treat flue
gas from a coal fired boiler.

The plant was operated at full load corresponding to
0.11X106 Nm3/h and fly ash in the flue gas in duct 4
was in the order of 10 g/Nm3.

The temperature of the gas in duct 4 was 342° F.
(172° C.) and outlet temperature from the baghouse was
175° F. (79° C.).

HCI concentration in the flue gas was 142 mg/Nm3.
Mercury was measured in and out of the system. The
following results were achieved:

Inlet Outlet
pgHg/Nm? pgHg/Nm?
at 5% Oy at 5% Oy % Removal
54 0.14 97
5.2 0.18 97
5.0 0.20 96
4.7 0.18 96

Average removal with this system is 96%.

The above process was modified by adding activated
carbon through conduit 14 to the stream of flue gas in
duct 4 upstream of the drying chamber. Mercury was
measured in and out of the system.

The following results were achieved:

Amount Inlet Qutlet
of carbon  pgHg/Nm3 - pgHg/Nm?
mg/Nm® at 5% O, at 5% Oy % Removal
8 4.0 0.10 93
8 44 <001 >99.8
36 6.2 0.01 9.8
36 5.6 <0.01 >99.7

Average removal with addition of activated carbon
was thus better than 99%.

We claim:

1. In a flue gas cleaning process for elemental Hg
vapor. containing ‘flue gas having a temperature of
110°~170° C. and resulting from the combustion of coal
having a chloride content insufficient to convert the
elemental Hg vapor into HgCly, in which process an
aqueous . suspension of a basic absorbent in a drying
chamber of a drying-absorption zone comprising a
dryer chamber and a particle collector as well as a duct
connecting them, is atomized to fine droplets into the
hot flue gas, evaporating the water of said droplets to
form dry fine basic absorbent particles and in which a
part of noxious components of the gas including sulphur
oxides, hydrogen halides and nitrogen oxides and mer-
cury, is simultaneously sorbed by the basic absorbent
particles, whereupon the flue gas with entrained dry
fine basic absorbent particles is passed to the particle
collector wherein contact between the particles and the
flue gas causes a further sorption of noxious com-
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pounds, wherein the improvement comprises: the step
of increasing the amount of chloride supplied to the
drying-absorption zone to a quantity sufficient to con-
vert elemental Hg to HgCl to improve the Hg seques-
tering effect of the droplets.

2. The method of claim 1, wherein powdery activated
carbon is dispersed into the flue gas at a location up-
stream of the particle collector.

3. The method of claim 1, wherein the increase of the
amount of chloride in the drying absorption zone is
accomplished by incorporating an alkaline metal -or
alkaline earth metal salt or a solution thereof in the
aqueous suspension of basic absorbent. :

4. The method of claim 1, wherein the increase of the
amount of chloride in the drying-absorption zone is
accomplished by increasing the chloride concentration
in the flue gas by one or both of the following measures
(a) adding a chloride or chlorine containing material to
the coal before or during the combustion thereof, and
(b) injecting gaseous HCI into the flue gas upstream of
or into the drying-absorption zone.

5. The method of claim 2, wherein the activated car-
bon is used in an amount of 1-100 mg/Nm3 flue gas.

6. The process of claim 2, wherein 90-99% of the Hg
content of the flue gas is removed by increasing the
chloride content of the gas supplied to the drying-
absorption zone to 20-150 ppm and by dispersing acti-
vated carbon into the flue gas in an amount of 1-100
mg/Nm3,

7. The method of claim 1, including the steps of deter-
mining the Hg content of the flue gas leaving the parti-
cle collector and increasing the amount of chloride
supplied to the drying-absorption zone in response to an
increase in the Hg content determined in the flue gas
leaving the particle collector.

8. The method of claim 1, including the steps of deter-
mining the chloride content of the flue gas entering the
drying-absorption zone and adjusting the amount of
chloride supplied to the drying-absorption zone in re-
sponse to an increase or decrease of the chloride con-
tent in the flue gas entering the drying-absorption zone.

9. The method of claim 8, wherein said chloride con-
tent is established by gas analysis and/or by calculations
based on chloride analysis of the coal.

10. In a process of removing noxious components
including sulphur dioxide and mercury from hot flue
gases originating from the combustion of coal, the chlo-
ride content of said coal being such that normal com-
bustion thereof in a boiler forms a flue gas having a
chioride content, calculated as Cl—, less than 150 ppm
by weight, in which process an-aqueous basic absorbent
suspension having a chloride content, calculated as
Cl—, less than 0.1 percent by weight based on dry solids,
is atomized to fine droplets which are contacted with
the hot flue gas in the drying chamber of a drying-
absorption zone comprising a drying chamber and a
particle collector and a duct connecting them, the water
of said droplets evaporating leaving dry fine particles,
and a part of the noxious components of the gas is simul-
taneously sorbed by the droplets and the fine particles,
whereupon the flue gas with entrained dry fine particles
is passed to the particle collector wherein contact be-
tween the particles and the flue gas causes a further
sorption of noxious compounds, the improvement of
increasing the amount of chloride in the drying-absorp-
tion zone to a mercury absorption improving quantity
by increasing the chloride content of the flue gas before
it reaches said zone or by adding sodium chloride or

AMEREN UE EXHIBIT 1080
Page 7



5,435,980

11
calcium chloride to the aqueous suspension or by apply-
_ing both these measures.
11; ' The process of claim ‘10, wherein-powdery acti-

~vated ‘carbon is dispersed into: the flue gas at a locatlon ‘

upstream of the particle collector:

‘12.The process of claim: 10, wherein gaseous hydro-

5

genchioride is'added to the flue gas upstream of or into
" the- drylng-absorptlon zone to obtain a total:chloride :
*“concentration” in’ the flue gas ‘of ‘at'least:1 ppm per

weight.
13. The process of claim 10, wherein the step of in-
creasing the chloride content: of the flue, gas is per-

10

formed by adding a chloride ‘or chlorine containing -
“ material - to: the - coal :before  or' during: ‘combustion::

““thereof in‘an amount sufficient to obtain a total chloride
« concentration in the flue gas of at least 1 ppm by weight.’

'14. 'The process: of claims: 12 or 13 :‘wherein a total
“chloride concentration in the flue gas of 20-120 ppm is
obtamed
. 15. The process of ¢laim 10, wherem activated carbon
and gaseous HCI are injected together, upstream of or
into the drying-absorption zone.

20

16.  The process ‘of claim' 10, wherein ‘the . desired:
increase of the amount of chloride in the drying-absorp-

. "tion 'zone 'is' provided by -adding sodium ‘or calcium
* -chloride to the absorbent suspension

17."A process for removing noxious components in-:

cluding sulphur dioxide and elementary Hg vapor from

25"

a hot flue gas originating from the combustion of coal '

having a chloride ‘content insufficient. to' convert the

30

elementary Hg vapor into HgCl2 in which process:an. -
aqueous suspension: of a basic absorbent in a drying -

12

chamber of a drying-absorption zone comprising a dry-
ing chamber and a particle collector as well as a duct
connecting them, is atomized to fine droplets into the -
hot flue gas, whereby the water of said droplets evapo-
rates leaving dry finé particles and simultaneously a part
of the noxious components of the gas including sulphur
oxides, hydrogen halides, nitrogen oxides and mercury, -
are sorbed by the droplets and the fine particles, where-
upon the flue gas with entrained dry particles is passed
1o ‘a particle collector wherein contact between the
partlcles and the flue gas causes :a further sorption of
noxious components, comprising the steps:of:

(2) determining the chloride content-of ‘the flue gas,

upstream of the drying-absorption zone, and

(b) based on :the -thus determined chloride content,

adding a chloride containing: material: to. at least:
one of the flue gas; the coal and the aqueous sus-

" pension toiincrease the amount of chloride supplied
to the drying-absorption zone sufficient to convert
the Hg into HgCl2 and thereby improve the Hg',
removing capability of the process. :

18! The process of claim 17, ‘wherein powdery acti-
vated:carbon is dispersed into the flue gas at a location
upstream of the particle separator.

19. The process of -claim 17, wherein the chloride
content of the flue gas upstream of the. drymg-absorp-
tion zone is established by gas analysis.:

20, The process of claim 17, wherein: the chloride :
content of the flue gas upstream of the drying-absorp-

‘tion 'zone  is: established: by “calculation i based ‘on the

chloride content of the coal.
*. 0k k% ¥,
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