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Description

Titleof Invention: DESALTING PROCESS FOR CHLORINE-CONTAINING
POWDER AND DESALTER FOR CHLORINE-CONTAINING POWDER

Technicd Fed
[0001]

The present invention relates to a desdting process for a chlorine-containing
powder useful for desalting a chlorine-containing powder such asincineration ash and
efficiently using the desalted powder as a cement raw materid, and a desalter for a

chlorine-containing powder.

Background Art
[0002]

In recycle processes of waste for preparing a cement raw materid, waste
containing chlorine may cause a problem due to chlorine, such as clogging of cement
manufacturing facilities.  Thus, when acement raw materid is prepared from chlorine
containing waste, such asincineration ash, incineration ash is subjected to adesating
process for reducing the content of chlorine, and then, put in use.

[0003]

Asto desdlting processfor, e.g., incineration ash, for example, Patent Literature 1
discloses amethod of adding water to incineration ash to eute chlorine, and then,
removing water.  Also, Patent Literature 2, for example, discloses a desating method of
washing incineration ash multiple times by repesating addition/removal of water.

[0004]

However, the methods disclosed in, e.g., Patent Literature 1 and Patent Literature 2
require alarge amount of water for desdting incineration ash. Because of this, inthe
regions where alarge amount of industrial water (fresh water) isnot available and in the
case where use of industrid water (fresh water) islimited for cost reasons, it has been
difficult to employs these methods.



[0005]
In connection with such aproblem, for example, Patent Literature 3 discloses a
method of usng seawater for desalting a chlorine-containing powder such asincineraion

fly ash in order to obtain acement raw materid.

Citation List

Patent Literatures

[0006]

Patent Literature 1. Japanese Patent Laid-Open No. 2002-338312
Patent Literature 2: Japanese Patent Laid-Open No. 2003-211129
Patent Literature 3: Jgpanese Patent Laid-Open No. 2013-166135

Disclosure of Invention
Technical Problem
[0007]

However, the method of Patent Literature 3 satisfies the purpose of avoiding use of
alarge amount of industrid water (fresh water); however, to satisfy efficient desalting of a
chlorine-containing powder, further studieswererequired.  In addition, treatment of
drainage generated from the desdlting process was another concern.
[0008]

In the circumstances, an object of the present invention isto provide adesating
process and a desdter for efficiently desdlting a chlorine-containing powder with e.g., sea
water, without wastefully generating drainage.

Solution to Problem
[0009]

To atain the above object, according to a 1t aspect of the present invention, there
isprovided adesdting process for a chlorine-contai ning powder, comprising

adurry formation step of forming durry by blending afirst desdting washing-

solution with a chlorine-containing powder,
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achlorine eution step of euting chlorine contained in the chlorine-containing
powder into aliquid phase within the durry,

adesdted cake formation step of separating part or whole of the liquid phase from
the durry, from which chlorine has been e uted, to obtain afirst desalted cake and afirst
filtrate, and

adesdted cake washing step of washing the first desalted cake with a second
desdting washing-sol ution, which is different from the first desalting washing-solution, to
obtain asecond desalted cake and a second filtrate, in which

whilethefirg filtrate obtained in the desalted cake formation step and/or the
second filtrate obtained in the desalted cake washing step are at least partly recycled asthe
first desdting washing-solution and a chlorineion concentration of thefirst desalting
washing-solution is controlled, the durry step, the chlorine dution step, the desdted cake
formation step and the desalted cake washing step are repeated every time achlorine-
containing powder is supplied.

[0010]

According to the desalting process for a chlorine-containing powder, afirst
desdlting washing-sol ution is added to a chlorine-containing powder to prepare durry.
Then, chlorine contained in the chlorine-containing powder is euted into the liquid phase
of thedurry. From the durry, part or whole of the liquid phase is separated to obtain a
first desdted cake. Thefirst desalted cake is washed with a second desalting washing-
solution (different washing solution from the first desalting washing-solution) to
successfully obtain a second desdlted cake from which chlorineis sufficiently removed.
Accordingly, the processis useful for preparing acement raw materia from achlorine-
containing powder such asincineration ash. Since a least part of thefird filtrate
(obtained in the desalted cake formation step) and/or the second filtrate (obtained in the
desdted cake washing step) are recycled as afirgt desalting washing-sol ution, by repeating
the aforementioned treatments every time a chlorine-containing powder is supplied, the
amount of washing water used asthefirst desalting washing-solution per supply of the
chlorine-containing powder can bereduced.  Furthermore, when thefirst filtrate and/or
second filtrate are recycled as part or whole of thefirst desdting washing-solution, the
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chlorineion concentration of the first desdting washing-solution tendsto increase;
however, even when the chlorineion concentration (of the first desdting washing-
solution) is beyond that of the seawater, the chlorineion concentration does not
significantly affect the chlorine removal efficiency from the chlorine-containing powder
until it reaches a predetermined upper-limit concentration.  Because of this, the merit of
reducing the amount of the washing water and efficient chlorine remova can be
simultaneoudly obtained. Moreover, sSince the trestment is carried out while controlling
the chlorineion concentration of the first desalting washing-solution, when the chlorine
ion concentration of the first desalting washing-solution becomes unfavorable for
treatment, corrective action can be taken at an appropriate timing.

[0011]

To atain the above object, according to the 2nd aspect of the present invention,
thereis provided the desdting process for a chlorine-containing powder as mentioned
above, in which, when the chlorineion concentration of the first desalting washing-
solution exceeds afirgt threshold, the first desalting washing-solution is controlled so asto
satisfy the firgt threshold, with afresh first desalting washing-solution.

[0012]

According to the above congtitution, when the first filtrate and/or second filtrate are
recycled as part or whole of thefirst desalting washing-solution, the chlorineion
concentration of thefirst desalting washing-solution tendsto increase.  When the chlorine
ion concentration finally exceeds a predetermined upper-limit concentration, chlorine
removal efficiency may be affected asthe case may be; however, areduction of the
chlorine remova efficiency can be prevented before happens.  In this case, asthefirst
threshold, adesired vaue may be appropriaely set, for example, based on evauation at
thetimeof atria run. Moretypicaly, for example, the chlorineion concentration of the
first desdlting washing-solution constituting lurry together with a chlorine-containing
powder, is 15 mass%. When the chlorineion concentration does not exceed 15 mass%s,
the eution efficiency of chlorine from the chlorine-containing powder into the liquid
phase of the durry is not much affected.  In other words, the chlorine remova efficiency

isnot much affected.  In contrast, when the chlorine ion concentration of thefirst
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desdlting washing-sol ution exceeds 15 mass%, chlorine removal efficiency may be
affected asthe case may be.
[0013]

To atain the above object, according to the 3rd aspect of the present invention,
thereis provided the desdting process for a chlorine-containing powder as mentioned
above, in which seawater is used asthefirst desalting washing-solution to beinitidly
added to the chlorine-containing powder, and the chlorineion concentration of the first
desdlting washing-solution is controlled not to exceed 15 mass%o.

[0014]

According to the above congtitution, since the chlorine ion concentration of sea
water is about 3 mass%, even if the first desalting washing-solution is mainly constituted
of seawater, the chlorineion concentration is easily kept within the range of about 3
mass%o to 15 mass% and a plurdity of times (at least two) of treatments can be gpplied
every time chlorine-containing powder issupplied.  Accordingly, amerit of reducing the
amount of, e.g., industrid water (fresh water) used herein can be obtained.  Furthermore,
if ssawater isused asthefirst desating washing-solution, an effect of suppressing elution
of heavy metds (specificdly, e.g., Pb and Zn) from, e.g., incineration fly ash, is observed,
which to be an effect of seawater serves asabuffer solution.  Accordingly, the cost for
treating drainage containing heavy metas can bereduced. Moreover, when the chlorine
ion concentration of the first desalting washing-solution exceeds 15 mass%, chlorine
removal efficiency may be affected, as the case may be; however, areduction of the
chlorine remova efficiency can be prevented before happens.

[0015]

To atain the above object, according to the 4th aspect of the present invention,
thereis provided the desdting process for a chlorine-containing powder as mentioned
above, in which, while the second filtrate obtained in the desalted cake washing step is at
least partly recycled asthe second desdting washing-solution and a chlorineion
concentration of the second desalting washing-solution is controlled, the durry step, the
chlorine e ution step, the desdlted cake formation step and the desalted cake washing step
are repeated every time a chlorine-containing powder is supplied.



[0016]

According to the above congtitution, since the second filtrate (obtained in the
desdted cake washing step) is at least partly recycled asthe second desalting washing-
solution and aforementioned treatments are repested every time a chlorine-containing
powder is supplied, the amount of washing water used as the second desalting washing-
solution per supply of the chlorine-containing powder can bereduced.  Furthermore,
when the second filtrate is recycled as part or whole of the second desdting washing-
solution, the chlorine ion concentration of the second desd ting washing-sol ution tendsto
increase, with the result that the concentration of chlorineion remaining in the second
desdted caketendsto increase and it tends to be difficult to use the cake, for example, asit
IS, as acement raw materia; however, since treetment is carried out while controlling the
chlorineion concentration of the second desalting washing-solution, even when the
chlorine ion concentration (of the second desd ting washing-solution) becomes
unfavorable for trestment, corrective action can be taken a an gppropriate timing.

[0017]

To atain the above object, according to the 5Sth aspect of the present invention,
thereis provided adesdting process for a chlorine-containing powder according to the
fourth aspect, in which, when the chlorine ion concentration of the second desalting
washing-sol ution exceeds a second threshold, which is different from the first threshold,
the second desalting washing-solution is controlled so asto satisfy the second threshold,
with afresh second desalting washing-sol ution.

[0018]

According to the above condtitution, if the second filtrate isrecycled as part or
whole of the second desalting washing-solution, the chlorine ion concentration of the
second desalting washing-sol ution tends to increase, with the result that the concentration
of chlorineion remaining in the second desdlted caketendstoincrease.  Accordingly, it
tendsto be difficult to use the cake, for example, asit is, as a cement raw materid;
however, it is possible to prevent the chlorineion concentration from exceeding a
predetermined upper-limit concentration before happens.  In this case, as the second

threshold, adesired vadue may be gppropriaely set, for example, based on evauation at
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thetimeof atria run. Moretypicaly, for example, the chlorineion concentration of the
second desalting washing-solution for washing the first desalted cake is 3.5 mass%.
When the chlorineion concentration is 3.5 mass% or less, the concentration of chlorine
ion remaining in the second desalted cake obtained is acceptable as the chlorineion
concentration of the desalted cake, for example, to be directly used as a cement raw
materia. In contrast, when the chlorine ion concentration of the second desalting
washing-sol ution exceeds 3.5 mass%, additiona washing with awashing solution having
alower chlorineion concentration, for example, industrid water (fresh water), is required,
asthe case may be, in order to obtain the cake that can be used as a cement raw materid.
[0019]

To atain the above object, according to the 6th aspect of the present invention,
thereis provided the desdting process for a chlorine-containing powder according to the
4th or 5th aspect, in which the chlorineion concentration of the second desalting washing-
solution is controlled so as not to exceed 3.5 masso.

[0020]

According to the above congtitution, since the chlorine ion concentration of the
second desalting washing-solution for washing the first desalted cake is controlled so as
not to exceed 3.5 mass%, the chlorine ion concentration of the liquid phase remaining in
the second desalted cake obtained does not exceed (about) 3.5 mass%.  Accordingly, the
cake can be used, for example, asit is as acement raw material.

[0021]

To atain the above object, according to the 7th aspect of the present invention,
thereis provided the desdting process for a chlorine-containing powder as mentioned
above, further comprising the following steps (1) to (3).

(1) adrainage collection step of collecting one or two or more of washing solutions
selected from the group consisting of the firdt filtrate, the second filtrate, the first desating
washing-solution recycled as the first desating washing-sol ution and the second desdlting
washing-solution recycled as the second desalting washing-solution and not be subjected
to recycling asthefirst desalting washing-solution or the second desalting washing-

solution, as drainage;
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(2) aheavy metal insolubilization step of insolubilizing heavy metds contained in
the drainage as aflocculate like floc by adding a heavy metal scavenger to the drainage
collected inthe step (2);

(3) aheavy metal flocculation cake formation step of separating part or whole of a
liquid phase from aflocculation (floc)-containing solution containing heavy metals
insolubilized in the step (2) to obtain afirst flocculation cake and athird filtrate.

[0022]

According to the above congtitution, the drainage from a process of desdting, e.g.,
incineration fly ash, usually containsheavy metals.  Thedrainageis collected and a
heavy metd scavenger is added therein to alow the heavy metalsto flocculate like floc,
and then, the heavy metal flocculation cakeisremoved.  In thismanner, it is possibleto
prevent the drainage containing heavy metals from being discharged out of the system.
The obtained heavy metd flocculation cake can be effectively used as a cement raw
material.

[0023]

To atain the above object, according to the 8th aspect of the present invention,
thereis provided the desdting process for a chlorine-containing powder according to the
7th aspect, further comprising the following step (4).

(4) aheavy-metal flocculation cake washing step of washing
thefirg flocculation cake with athird desdting washing-solution, which is different from
thefirst desalting washing-sol ution and the second desalting washing-solution, to obtain a
second flocculation ceke and afourth filtrate.

[0024]

According to the above congtitution, the first flocculation cake obtained in the
heavy metd flocculation cake formation step iswashed with the third desating washing-
solution to successfully obtain a second flocculation cake from which chlorineis
aufficiently removed. The obtained heavy metd flocculation cakeis easily and suitably
used as acement raw materid.

[0025]
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To atain the above object, according to the 9th aspect of the present invention,
thereis provided the desdting process for a chlorine-containing powder according to the
7th or 8th aspect, in which, in the heavy meta insolubilization step, apH of the drainageis
madeto be7to 11.

[0026]

According to the above congtitution, heavy metas can be effectively insol ubilized.
[0027]

To atain the above object, the present invention according to the 10th aspect
provides the desalting process for a chlorine-containing powder according to the 8th aspect,
inwhich the fourth filtrate obtained in the heavy meta flocculation cake washing stepisat
least partly recycled asthefirst desalting washing-solution.

[0028]

According to the above congtitution, since the fourth filtrate obtained in the heavy
metd flocculation cake washing stepis at least partly recycled asthefirst desating
washing-solution, the amount of washing water used asthefirst desalting washing-
solution can be reduced.

[0029]

To atain the above object, according to the 11th aspect of the present invention,
thereis provided the desdting process for a chlorine-containing powder according to the
10th aspect, in which while the second filtrate obtained in the desdted cake washing step
Isat least partly used asthe third desalting washing-solution and/or the fourth filtrate
obtained in the heavy meta flocculation cake washing step is at least partly recycled asthe
third desalting washing-solution and a chlorineion concentration of the third desalting
washing-solution is controlled, the washing trestment in the heavy meta flocculation cake
washing step is carried ot.

[0030]

According to the above congtitution, since the second filtrate obtained in the
desdted cake washing step is at least partly used asthe third desalting washing-solution
and/or the fourth filtrate obtained in the heavy metal flocculation cake washing step is at
least partly recycled asthe third desalting washing-solution, the amount of washing water
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used as the third desalting washing-solution can be reduced.  Furthermore, when the
second filtrate is used as part or whole of the third desalting washing-solution and/or the
fourth filtrate isrecycled as part or whole of the third desating washing-solution, the
chlorineion concentration of the third desating washing-solution tends to increase, with
the result that the concentration of chlorineion remaining in the second flocculation cake
tendstoincrease.  Accordingly, it tendsto be difficult to use the cake, for example, asit s,
as acement raw materia; however, Snce atrestment is carried out while controlling the
chlorineion concentration of the third desdting washing-sol ution, when the chlorineion
concentration of the third desalting washing-solution reaches an unfavorable vaue,
corrective action can be taken at an appropriate timing.

[0031]

To atain the above object, according to the 12th aspect of the present invention,
thereis provided the desdting process for a chlorine-containing powder according to the
11th aspect, in which when the chlorineion concentration of the third desalting washing-
solution exceeds athird thresnold, which is different from the first threshold and the
second threshold, the third desalting washing-solution is controlled so as to satisfy the third
threshold with afresh third desating washing-sol ution.

[0032]

According to the above congtitution, when the second filtrate is used as part or
whole of the third desalting washing-solution and/or the fourth filtrate is recycled as part or
whole of the third desalting washing-sol ution, the chlorineion concentration of the third
desdting washing-sol ution tends to increase, with the result that, the concentration of
chlorineion remaining in the second flocculation cake tendsto increase.  Accordingly, it
tends to be difficult to use the cake, for example, asitis, asacement raw materid;
however, it is possible to prevent chlorineion concentration from exceeding a
predetermined upper-limit concentration before happens.  In this case, asthethird
threshold, adesired vaue may be appropriately set, for example, based on evauation a
thetimeof atria run. Moretypicaly, for example, the chlorineion concentration of the
third desalting washing-solution for washing the first flocculation cakeis 3.5 mass%o.

When the chlorine ion concentration is 3.5 mass% or less, the concentration of chlorine
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ion remaining in the second floccul ation cake obtained is acceptabl e as the chlorineion
concentration of the desalted cake, for example, to be directly used as a cement raw
materiad. In contrast, when the chlorine ion concentration (of third desalting washing-
solution) exceeds 3.5 mass%, additiona washing with awashing solution having alower
chlorineion concentration, for example, industria water (fresh water), isrequired, asthe
case may be, in order to obtain the cake that can be used as acement raw materid.

[0033]

To atain the above object, according to the 13th aspect of the present invention,
thereis provided the desdting process for a chlorine-containing powder according to the
11th aspect, in which the chlorineion concentration of the third desalting washing-solution
is controlled so as not to exceed 3.5 mass%.

[0034]

According to the above condtitution, since the third desalting washing-solution for
washing thefirgt flocculation cake is controlled to have a chlorineion concentration so as
not to exceed 3.5 mass%, the chlorine ion concentration of the liquid phase remaining in
the second floccul ation cake obtained does not exceed (about) 3.5 mass%.  Accordingly,
the cake can be used, for example, asit is, asacement raw materid.

[0035]

To atain the above object, according to the 14th aspect of the present invention,
thereis provided the desdting process for a chlorine-containing powder as mentioned
above, in which the chlorine-containing powder includes one or two or more powders
selected from incineration fly ash, flue ash and chlorine bypass dust.

[0036]

According to the above condtitution, the processis useful for obtaining acement
raw material from waste containing chlorine such asincineration fly ash, flue ash and
chlorine bypass dust.

[0037]
To atain the above object, according to the 15th aspect of the present invention,

thereis provided adesdter for a chlorine-containing powder comprising
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afirgt desdting washing-sol ution supply apparatus for supplying afirst desating
washing-solution,

an dution vessd for forming durry by blending a chlorine-containing powder with
thefirgt desalting washing-solution from the first desalting washing-solution supply
apparatus; at the sametime, duting chlorine contained in the chlorine-containing powder
into aliquid phase within the durry,

afirg solid-liquid separation apparatus for separating part or whole of theliquid
phase from the durry from which chlorine is removed by e ution to obtain afirst desated
cake and afirdt filtrate,

adurry carrier device, which transports the durry treated in the elution vessdl to
thefirgt solid-liquid separation apparatus,

a second desalting washing-solution supply apparatus for supplying a second
desdting washing-sol ution, which is different from the first desalting washing-solution, for
washing thefirst desdted cakein the first solid-liquid separation gpparatusto obtain a
second desdlted cake and a second filtrate,

afirgt solution-sending apparatus for sending thefirst filtrate obtained in the first
desdted cake formation trestment performed in the first solid-liquid separation
apparatusand/or the second filtrate obtained in thefirst desated cake washing
treatment performed in the first solid-liquid separation apparatus to the first desalting
washing-solution supply apparatusin order to recycle at least parts of thefird filtrate
and/or the second filtrate as the first desdting washing-solution, and

afirgt chlorine ion concentration monitoring apparatus for monitoring the chlorine
ion concentration of the first desalting washing-solution.

[0038]

According to the desdter for a chlorine-containing powder, the aforementioned
desdlting process for a chlorine-containing powder can be effectively carried out.
Particularly, owing to the presence of the first solution-sending apparatus, sncethefirst
filtrate (obtained in thefirst desated cake washing trestment performed in the first solid-
liquid separation apparatus) and/or the second filtrate (obtained in the first desdted cake
formation treatment performed in the first solid-liquid separation apparatus) are at least
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partly recycled asthefirst desalting washing-solution and the treatment is repesated every
time a chlorine-containing powder is supplied, the amount of washing water to be used as
thefirst desalting washing-solution per supply of a chlorine-containing powder can be
reduced. When thefirst filtrate and/or second filtrate are recycled as part or whole of the
first desdlting washing-solution, the chlorineion concentration of the first desalting
washing-solution tendsto increase.  When the chlorineion concentration of thefirst
desalting washing-sol ution exceeds a predetermined upper-limit concentration, chlorine
removal efficiency may be affected, as the case may be; however, owing to the presence of
thefirgt chlorineion concentration monitoring apparatus for monitoring the chlorineion
concentration of the first desalting washing-solution, even when the chlorineion
concentration (of the first desalting washing-sol ution) reaches an unfavorable value for
treatment, corrective action can be taken at an appropriate timing.
[0039]

To atain the above object, according to the 16th aspect of the present invention,
thereis provided the desdter for a chlorine-containing powder, further comprising

afresn first desalting washing-sol ution supply apparatus for supplying afresh first
desdlting washing-sol ution as the first desdting washing-solution to the first desdting
washing-solution supply apparatus, in which

thefirst desdting washing-solution supply apparatus comprises afirst supply
regulation valve, which can change the amount of the first desating washing-solution to
be supplied from the first desalting washing-solution supply apparatus to the e ution
vessd; at the sametime, which enables discharge from the first desdting washing-sol ution
Supply apparatus,

the fresh first desalting washing-sol ution supply apparatus comprises a second
supply regulation vave, which can change the amount of the first desalting washing-
solution to be supplied to the first desdting washing-sol ution supply apparatus, and

when the chlorineion concentration of the first desalting washing-sol ution exceeds
afirg threshold, the first supply regulation vaveis controlled to stop or reduce supply of
thefirgt desalting washing-solution from the first desalting washing-solution supply
apparatusto the e ution vessel, and to discharge part or whole of the first desdting
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washing-solution from thefirst desalting washing-solution supply apparatus, and then, the
second supply regulation valve of the fresh first desdting washing-solution supply
apparatusis controlled to supply the fresh first desalting washing-solution to thefirst
desdlting washing-sol ution supply apparatus as the first desalting washing-solution so asto
satisfy the first threshold.

[0040]

According to the above congdtitution, the aforementioned desdting processfor a
chlorine-containing powder can be effectively carried out.  Particularly, owing to the
presence of the fresh first desalting washing-solution supply apparatus, if achlorineion
concentration monitored by the first chlorine ion concentration monitoring apparatus
exceeds afirg threshold, afresh firgt desdting washing-solution can be supplied to the first
desdlting washing-sol ution supply apparatus so as to satisfy the first threshold.
Accordingly, when the chlorine ion concentration of the first desdting washing-solution
exceeds a predetermined upper-limit concentration, chlorine removal efficiency may be
affected, asthe case may be; however, it is possible to prevent areduction of chlorine
removad efficiency before happens.  In this case, asthe firgt threshold, adesired value
may be appropriately set, for example, based on evaluation at the time of atria run.
Moretypicaly, for example, the chlorine ion concentration of the first desalting washing-
solution congtituting durry together with a chlorine-containing powder is 15 mass%o.
When the chlorine ion concentration does not exceed 15 mass%, the e ution efficiency of
chlorine from the chlorine-containing powder into the liquid phase of the durry is not
much affected.  In other words, chlorine remova efficiency isnot much affected. In
contrast, when the chlorineion concentration of the first desalting washing-solution
exceeds 15 mass%, the chlorine removal efficiency may be affected in some cases.

[0041]

To atain the above object, according to the 17th aspect of the present invention,
thereis provided the desdter for a chlorine-containing powder, further comprising

asecond solution-sending apparatus for sending the second filtrate obtained in the

first desdted cake washing trestment performed in the first solid-liquid separation
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apparatus to the second desalting washing-solution supply apparatusin order to recycle a
least part of the second filtrate as the second desd ting washing-sol ution; and

asecond chlorineion concentration monitoring apparatus for monitoring the
chlorineion concentration of the second desalting washing-solution.

[0042]

According to the above congdtitution, the aforementioned desdting processfor a
chlorine-containing powder can be effectively carried out.  Particularly, owing to the
presence of the second solution-sending apparatus, since the second filtrate (obtained in
thefirst desated cake washing trestment performed in the first solid-liquid separation
apparatus) isat least partly recycled as the second desalting washing-solution and the
treatment is repeated every time a chlorine-containing powder is supplied, the amount of
washing water to be used as the second desalting washing-sol ution per supply of a
chlorine-containing powder can bereduced. When the second filtrate is recycled as part
or whole of the second desalting washing-sol ution, the chlorineion concentration of the
second desalting washing-sol ution tends to increase, with the result that, the concentration
of the chlorineion remaining in the second desalted caketendstoincrease.  Accordingly,
it tendsto be difficult to use the cake, for example, asit is, as a cement raw material;
however, owing to the presence of the second chlorine ion concentration monitoring
apparatus for monitoring the chlorineion concentration of the second desalting washing-
solution, even when the chlorine ion concentration of the second desalting washing-
solution reaches an unfavorable value for trestment, corrective action can be taken a an
appropriate timing.

[0043]

To atain the above object, according to the 18th aspect of the present invention,
thereis provided the desdter for a chlorine-containing powder according to the 17th aspect,
further comprising

afresh second desalting washing-solution supply apparatus for supplying afresh
second desalting washing-sol ution as the second desalting washing-sol ution to the second
desdting washing-sol ution supply apparatus, in which
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the second desalting washing-sol ution supply apparatus comprises athird supply
regulation valve, which can change the amount of the second desalting washing-solution
to be supplied from the second desalting washing-sol ution supply apparatusto the first
desdted cake; a the same time, which enables discharge from the second desdlting
washing-solution supply apparatus,

the fresh second desalting washing-solution supply apparatus comprises afourth
supply regulation vave, which can change the amount of the washing solution to the
second desalting washing-sol ution supply apparatus, and

when the chlorineion concentration of the second desalting washing-solution
exceeds a second threshold, which is different from the first threshold, the third supply
regulation valveis controlled to stop or reduce supply of the second desdlting washing-
solution from the second desalting washing-solution supply apparatus to the first desalted
cake, and to discharge part or whole of the second desalting washing-solution from the
second desalting washing-solution supply apparatus, and then,

the fourth supply regulation valve of the fresh second desdting washing-solution
supply apparatusis controlled to supply the fresh second desalting washing-solution to the
second desalting washing-sol ution supply apparatus, as the second desalting washing-
solution so asto satisfy the second threshold.

[0044]

According to the above congtitution, the aforementioned desdting processfor a
chlorine-containing powder can be effectively carried out.  Particularly, owing to the
presence of the fresh second desalting washing-solution supply apparatus, if achlorineion
concentration monitored by the second chlorine ion concentration monitoring apparatus
exceeds a second threshold, afresh second desating washing-solution can be supplied to
the second desalting washing-sol ution supply apparatus so asto satisfy the second
threshold.  Accordingly, when the chlorine ion concentration of the second desalting
washing-sol ution exceeds a predetermined upper-limit concentration, it is difficult to use
the desalted cake to be obtained directly as a cement raw materia; however, it ispossble
to prevent the chlorine ion concentration from exceeding the predetermined upper-limit

concentration before happens.  In this case, as the second threshold, a desired value may
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be appropriately set, for example, based on evduation at thetime of atrid run.  More
typicaly, for example, the chlorineion concentration of the second desalting washing-
solution for washing the first desalted cakeis 3.5 mass%. When thechlorineion
concentration is 3.5 mass%o or |ess, the concentration of chlorineion remaining in the
second desalted cake to be obtained is acceptable as the chlorineion concentration of the
desdted cake, for example, to be directly used as acement raw materid.  In contrast,
when the chlorine ion concentration of the second desalting washing-sol ution exceeds 3.5
mass%o, additional washing with awashing solution having alower chlorineion
concentration, for example, industrial water (fresh water), isrequired, asthe case may be,
in order to obtain the cake that can be used as a cement raw materid.

[0045]

To attain the above object, according to the 19th aspect of the present invention,
thereis provided the desdter for a chlorine-containing powder according to the 15th or
17th aspect, further comprising

aheavy meta insolubilization reaction vessel for collecting and storing one or two
or more solutions selected from the group consisting of the firg filtrate and the second
filtrate that are not to be recycled asthefirst desating washing-sol ution or the second
desdlting washing-sol ution, thefirst desalting washing-sol ution sent as drainage from the
first desalting washing-solution supply apparatus, and the second desalting washing-
solution sent as drainage from the second desalting washing-solution supply apparatus,
and insolubilizing heavy metals contained in the drainage as aflocculate like floc by
adding aheavy meta scavenger thereto;

a second solid-liquid separation apparatus, which separates part or whole of the
liquid phase from the floccul ation (floc)-containing solution containing the insol ubilized
heavy metdsto obtain afirst flocculation cake and athird filtrate; and

aflocculation (floc)-containing solution carrier device for transporting the
flocculation (floc)-containing solution treated in the heavy metal insolubilization reaction
vessd to the second solid-liquid separation apparatus.

[0046]



-18-

According to the above congtitution, the aforementioned desdting processfor a
chlorine-containing powder can be effectively carried out.  Particularly, owing to the
presence of the heavy metal insolubilization reaction vessd, the drainage from adesdting
process of, e.g., incineration fly ash, can be collected and the heavy metalsusualy
contained in the drainage can be insolubilized as aflocculate like floc by adding a heavy
metd scavenger. Furthermore, owing to the presence of the second solid-liquid
separation apparatus, since insolubilized heavy metas are removed as heavy meta
flocculation cake, it is possible to prevent the drainage containing heavy metalsfrom being
discharged out of the system. Moreover, the obtained heavy meta flocculation cake can
be effectively used as acement raw materid.

[0047]

To atain the above object, according to the 20th aspect of the present invention,
thereis provided the desdter for a chlorine-containing powder according to the 19th aspect,
further comprising

athird desdting washing-sol ution supply apparatus for supplying athird desdting
washing-solution, which is different from the first desalting washing-solution and the
second desalting washing-solution, for washing in the second solid-liquid separation
apparatus to obtain a second flocculation cake and afourth filtrate.

[0048]

According to the above congtitution, the aforementioned desdting processfor a
chlorine-containing powder can be effectively carried out.  Particularly, owing to the
presence of the third desalting washing-sol ution supply apparatus for supplying athird
desdlting washing-sol ution, since the first floccul ation cake (obtained in the heavy meta
flocculation cake formation step) is washed with the third desating washing-solution, a
second flocculation cake from which chlorineis sufficiently removed can be obtained.
Accordingly, the obtained heavy metd flocculation cake is more suitably used as a cement
raw materid.

[0049]
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To atain the above object, according to the 21t aspect of the present invention,
thereis provided the desdter for a chlorine-containing powder according to the 19th aspect,
further comprising,

athird solution-sending apparatus for sending the fourth filtrate obtained in
washing treatment of the first flocculation cake performed in the second solid-liquid
separation apparatus, to the firgt desdting washing-solution supply apparatus in order to
recycle at least part of the fourth filtrate as the first desalting washing-sol ution.

[0050]

According to the above congtitution, the aforementioned desdting processfor a
chlorine-containing powder can be effectively carried out.  Particularly, owing to the
presence of the third solution-sending apparatus, since afourth filtrate (obtained in the first
desdted cake washing treatment performed in the second solid-liquid separation
gpparaus) isat least partly recycled asthefirst desating washing-sol ution, the amount of
washing water to be used as thefirst desdting washing-solution can be reduced.

[0051]

To atain the above object, according to the 22nd aspect of the present invention,
thereis provided the desdter for a chlorine-containing powder according to 19th aspect,
further comprising

afourth solution-sending apparatus for sending the second filtrate obtained in the
first desdted cake washing trestment performed in the first solid-liquid separation
apparatus, to the third desalting washing-solution supply apparatusin order to use at least
part of the second filtrate as the third desalting washing-solution, and/or,

afifth solution-sending apparatus for sending the fourth filtrate obtained in the first
desdted cake washing treatment performed in the second solid-liquid separation apparatus,
to the third desalting washing-sol ution supply apparatusin order to recycle at least part of
thefourth filtrate as the third desalting washing-sol ution, and

athird chlorine ion concentration monitoring apparatus for monitoring achlorine
ion concentration of the third desalting washing-sol ution.

[0052]
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According to the above congtitution, the aforementioned desdting processfor a
chlorine-containing powder can be effectively carried out.  Particularly, owing to the
presence of the fourth solution-sending apparatus, the second filtrate (obtained in the
desdted cake washing step) is at least partly used as the third desalting washing-solution;
and/or owing to the presence of the fifth solution-sending apparatus, the fourth filtrate
(obtained in the heavy meta flocculation cake washing step) is at least partly recycled as
thethird desalting washing-solution.  Accordingly, the amount of washing water to be
used as the third desdting washing-solution can be reduced.  If the second filtrate is used
as part or whole of the third salting washing-solution, and/or the fourth filtrate isrecycled
as part or whole of the third salting washing-solution, the chlorineion concentration of the
third desalting washing-solution tends to increase, with the result that the concentration of
the chlorineion remaining in the second flocculation caketendstoincrease.  Accordingly,
it tendsto be difficult to use the cake, for example, asit is, asa cement raw materid,;
however, owing to the presence of the third chlorine ion concentration monitoring
gpparaus for monitoring the chlorineion concentration of the third desdting washing-
solution, even when the chlorine ion concentration of the third desalting washing-solution
reaches an unfavorable value for treatment, corrective action can be taken at an appropriate
timing.

[0053]

To atain the above object, according to the 23rd aspect of the present invention,
thereis provided the desdter for a chlorine-containing powder according to the 22nd
aspect, further comprising afresh third desalting washing-sol ution supply apparatus for
supplying afresh third desalting washing-sol ution as the third desalting washing-solution
to the third desalting washing-sol ution supply apparatus, in which

the third desdlting washing-sol ution supply apparatus comprises afifth supply
regulation valve, which can change the amount of the third desating washing-solution to
be supplied from the third desalting washing-sol ution supply apparatusto the first desalted
cake; a the same time, which enables discharge from the third desalting washing-solution

supply apparatus;



-21-

the fresh third desalting washing-sol ution supply apparatus comprises asixth
supply regulation vave, which can change the amount of the washing solution to be
supplied to the third desalting washing-sol ution supply apparatus, and

when the chlorineion concentration of the third desalting washing-solution
exceeds athird threshold (which is different from the first threshold and the second
threshold), the fifth supply regulation valveis controlled to stop or reduce supply of the
third desalting washing-solution from the third desalting washing-sol ution supply
apparatusto thefirst flocculation cake, and to discharge part or whole of the third desdting
washing-solution from the third desalting washing-sol ution supply apparatus, and then,

the sixth supply regulation valve of the fresh third desalting washing-solution
supply apparatusis controlled to supply the fresh third desalting washing-solution to the
third desalting washing-solution supply apparatus, asthe third desalting washing-solution
s0 asto satisfy the third threshold.

[0054]

According to the above congdtitution, the aforementioned desdting processfor a
chlorine-containing powder can be effectively carried out.  Particularly, owing to the
presence of the new third desalting washing-solution supply apparatus, even if achlorine
ion concentration monitored by the third chlorineion concentration monitoring apparatus
exceeds athird threshold, afresh third desalting washing-sol ution can be supplied to the
third desalting washing-solution supply apparatus so asto satisfy the third threshold.
Accordingly, when the chlorine ion concentration of the third desalting washing-solution
exceeds a predetermined upper-limit concentration, it is difficult to use the heavy metal
flocculation cake to be obtained directly as acement raw materid, asthe case may be;
however, it is possible to prevent chlorine ion concentration from exceeding the
predetermined upper-limit concentration before happens.  In this case, asthethird
threshold, adesired vaue may be appropriately set, for example, based on evaluation a
thetimeof atria run. Moretypicaly, for example, the chlorineion concentration of the
third desalting washing-solution for washing thefirst flocculation cakeis 3.5 mass%o.
When the chlorineion concentration is 3.5 mass%o or |ess, the concentration of chlorine

ion remaining in the second flocculation cake to be obtained is acceptable as the chlorine
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ion concentration of the desalted cake, for example, to be directly used as a cement raw
materiad. In contrast, when the chlorine ion concentration of the third desalting washing-
solution exceeds 3.5 mass%, additiona washing with awashing solution having alower
chlorineion concentration, for example, industria water (fresh water), isrequired, asthe
case may be, in order to obtain the cake that can be used as a cement raw materid.

[0055]

To atain the above object, according to the 24th aspect of the present invention,
thereis provided the desdter for a chlorine-containing powder according to the 19th aspect,
inwhich asame apparatusis used asthefirst solid-liquid separation apparatus and the
second solid-liquid separation apparatus but respective treatments by the gpparatuses are
carried out.

[0056]

According to the above congdtitution, the same structure is employed in common as
those of the solid-liquid separation apparatusesto beused.  In thisway, the congtitutions
of the apparatuses can be smplified.

Advantageous Effects of Invention
[0057]

As mentioned above, according to the present invention, in desating achlorine-
containing powder with, eg., seawater, the treetment can be efficiently carried out without
generating unnecessary drainage.  Accordingly, waste such asincineration ash is
subjected to desdting treatment and then can be efficiently used as a cement raw materid.

Brief Description of Drawings

[0058]

[Figure 1] Figure 1 isaflowchart showing the first embodiment of the desalting process
for achlorine-containing powder according to the present invention.

[Figure 2] Figure 2 is aflowchart showing the second embodiment of the desdlting process

for achlorine-containing powder according to the present invention.
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[Figure 3] Figure 3isadiagram showing the first embodiment of the whole congtitution of
the desalter for a chlorine-containing powder according to the present invention.

[Figure 4] Figure 4 is adiagram showing the second embodiment of the whole congtitution
of the desdlter for achlorine-containing powder according to the present invention.

[Figure 5] Figure 5isaflowchart showing the third embodiment the desalting process for
achlorine-containing powder according to of the present invention.

[Figure 6] Figure 6 is aflowchart showing the fourth embodiment of the desdting process
for achlorine-containing powder according to the present invention.

[Figure 7] Figure 7 is aflowchart showing the fifth embodiment of the desalting process
for achlorine-containing powder according to the present invention.

[Figure 8] Figure 8 is aflowchart showing the sixth embodiment of the desalting process
for achlorine-containing powder according to the present invention.

[Figure 9] Figure 9 isaflowchart showing the seventh embodiment the desdlting process
for achlorine-containing powder according to of the present invention.

[Figure 10] Figure 10 is adiagram showing the third embodiment of the whole
congtitution of the desdter for a chlorine-containing powder according to the present
invention.

[Figure 11] Figure 11 is adiagram showing the fourth embodiment of the whole
congtitution of the desdlter for a chlorine-containing powder according to the present
invention.

[Figure 12] Figure 12 is adiagram showing the fifth embodiment of the whole constitution
of the desdlter for achlorine-containing powder according to the present invention.

[Figure 13] Figure 13 further specifically shows aflowchart showing the desdting process
for achlorine-containing powder according to the present invention, smultaneoudy with a
diagram showing the whole congtitution of the desdter for a chlorine-containing powder
according to the present invention.

[Figure 14] Figure 14 is adiagram showing the whole condtitution of the desdter for a
chlorine-containing powder according to the present invention, in the case the same

gpparausis employed asthe firgt solid-liquid separation apparatus and second solid-liquid
Separation apparatus.
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[Figure 15] Figure 15 further specificaly shows aflowchart showing the desdting process
for achlorine-containing powder according to the present invention, smultaneoudy with a
diagram showing the whole congtitution of the desdter for a chlorine-containing powder
according to the present invention, in the case the same apparatusis employed asthefirst

solid-liquid separation gpparatus and second solid-liquid separation gpparatus.

Description of Embodiments
[0059]

Asthetarget to be subjected to desdting process of the present invention, any
powder may be used aslong asit isachlorine-containing powder containing and the
powder isnot particularly limited. Examples of the powder include incineration fly ash,
flue ash and chlorinebypassdust.  These are waste materids, which are, up to present,
subjected to a desalting process and then effectively used as a cement raw materid.
Typicd incineration fly ash, which is obtained when urban waste isincinerated, more
specificdly, fly ash obtained when household waste (in the specification, smply referred
to as"incineration fly ash") isincinerated, generdly contains chlorine (Cl) ina
concentration of about 10 mass% to 30 mass%. Hy ash (in the specification, smply
referred to as "flue ash™) generated from a gasification melting furnace contains chlorine
generaly in a concentration of about 10 mass% to 40 mass%. In contrast, dust contained
in cement kiln bleed extraction gas, i.e., chlorine bypass dust, contains chlorine generaly
in aconcentration of about 10 mass% to 40 mass%o.

[0060]

According to the present invention, it is possible to reduce the chlorine
concentration of the chlorine-containing powder as mentioned above up to about 3 mass%
or lessand moretypically about 2 mass% or less, and effectively use the resultant powder
as, for example, acement raw materid.  The chlorine concentration of the chlorine-
containing powder can be determined by a method known in the art; for example, ISO
29581-2 Cement-Test methods-Part2: Chemica andysis by X-ray fluorescence or X-ray
fluorescence andysis according to the standard testing method of the Japan Cement
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Association, JCAS 1-05, i.e., "Quantitative method of chlorinein cement by X-ray
fluorescence andysis' is preferably mentioned.
[0061]

Now, the present invention will be more specificaly described with referenceto
the accompanying drawings, however, the present invention is not limited to the
embodi ments described based on the drawings.

[0062]

Figure 1 isaflowchart showing the first embodiment of the desalting process for a
chlorine-containing powder according to the present invention.
[0063]

As shown in this embodiment, the desdting process according to the present
invention comprises adurry formation step of forming durry by blending afirst desdting
washing-solution with a chlorine-containing powder, a chlorine eution step of euting
chlorine contained in the chlorine-containing powder into aliquid phase within the durry,
adesdted cake formation step of separating part or whole of the liquid phase from the
durry, from which chlorine has been euted, to obtain afirst desdted cake and afirst
filtrate, and a desdted cake washing step of washing the first desdted cake with a second
desdting washing-solution (which is different from the first desalting washing-solution) to
obtain asecond desalted cake and a second filtrate.

[0064]

Thefirst filtrate obtained in the desdted cake formation step, and/or the second
filtrate obtained in the desdted cake washing step are at least partly recycled asthefirst
desdting washing-solution.  The durry step, the chlorine eution step, the desdted cake
formation step and the desalted cake washing step are repeated every time achlorine-
containing powder issupplied.  Inthisway, sincethefirst desalting washing-solution
and/or the second desdlting washing-sol ution once used are at |east partly recycled,
washing water can be saved.

[0065]
Since the chlorine ion concentration of the first desalting washing-solution

repeatedly used increases as the number of repeat uses increases, the concentration is
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monitored and controlled. The"monitoring” herein includes constant monitoring of the
chlorineion concentration of the first desating washing-solution or intermittent
monitoring by taking samples at predetermined timeintervasor arbitrary timeintervals.
The "control" includes, for example, feedback control of the chlorineion concentration of
thefirgt desalting washing-solution so as not to exceed a predetermined threshold, or
control of the chlorineion concentration of the first desating washing-solution so as not to
exceed a predetermined threshold by adding, e.g., afresh first desalting washing-solution
and the second desdlting washing-solution, seawater and/or industrial water (fresh water)
a apredetermined timing and amount.  Thetarget of the "first desdting washing-
solution” to be "monitored” or "controlled", isnot only the state of the washing solution
forming durry together with a chlorine-containing powder, which can be directly
monitored or controlled, but also the chlorine ion concentration of the first desalting
washing-solution before the solution is added to the chlorine-containing powder (supplied).
When the first desdlting washing-solution is blended with, e.g., afresh washing solution, at
apredetermined blending ratio and recycled, the chlorineion concentration of the first
desdting washing-sol ution before the solution isadded may be atarget.  In short, the
chlorineion concentration of the first desating washing-sol ution congtituting the durry
together with a chlorine-containing powder (supplied) may be substantially monitored or
controlled.

[0066]

Asmentioned above, it is possible to prevent the chlorine removal efficiency from
achlorine-containing powder from decreasing due to an extreme increase of the chlorine
ion concentration of the first desalting washing-solution circulated within the system.
More specificdly, when the chlorine ion concentration of the first desalting washing-
solution congtituting S urry exceeds a predetermined threshold, the chlorineion
concentration of the first desalting washing-solution circulated within the systemis
arbitrarily controlled or afresh first desdting washing-solution is used for trestment every
time a chlorine-containing powder issupplied.  Although the number of recycle uses of
thefirgt desalting washing-solution within the system varies depending on the object to be
desdted, the number of recycle usesare roughly asfollows. If thetarget to be desdted is
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incineration fly ash, flue ash or chlorine bypass dust and seawater (Seawater occupies
100%) isused asinitid supply of the first desalting washing-solution for repest treatment
and repeatedly used without supply of the second desalting washing-sol ution to be
recycled as the first desdting washing-sol ution, the treatment of the chlorine-containing
powder to be supplied can be repeated about 2 to 4 times, more typicaly, about 2 or 3
times, without newly preparing the first desalting washing-solution.

[0067]

Figure 2 is aflowchart showing the second embodiment of the desdting process
for achlorine-containing powder according to the present invention.
[0068]

In this embodiment, in addition to the embodiment shown in Figure 1, the second
filtrate from the desalted cake washing step mentioned aboveis a least partly recycled asa
second desalting washing-solution.  Owing to the recycle use, snce at least part of the
second desalting washing-sol ution once used can be recycled, the washing water can be
saved.

[0069]

Sincethe chlorineion concentration of the second desating washing-solution
repeatedly used increases as the number of repeat uses increases, the concentration is
monitored and controlled. The"monitoring” and "control” are the same as defined in the
case of thefirst desdting washing-solution.  Thetarget of the "second desdlting washing-
solution” to be "monitored” or "controlled" isnot only the state of the washing solution
washing thefirst desdted cake directly monitored or controlled.  If the second desdlting
washing-solution is blended with afresh washing solution & a predetermined blending
ratio and recycled, the chlorine ion concentration of the second desalting washing-solution
before blending may betargeted.  In short, the chlorine ion concentration of the second
desdlting washing-sol ution constituting the washing solution for washing thefirst desdted
cake may be substantially monitored or controlled.

[0070]
As mentioned above, it ispossible to prevent an extreme increase of the chlorine

ion concentration of the second desalting washing-sol ution circulating within the system,
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thereby preventing a high residua concentration of chlorineionsin the second desalted
cake obtained after washing of thefirst desalted cake, with the result that it becomes
difficult to use the second desdted cake asit is as acement raw materid.  For example,
when the chlorineion concentration of the second desalting washing-sol ution for washing
thefirat desdted cake exceeds a predetermined threshold, the chlorine ion concentration of
the second desdlting washing-sol ution circul ating within the system may be arbitrarily
controlled or afresh second desdting washing-solution may be employed and treatment is
carried out every time a chlorine-containing powder issupplied.  Although the number of
recycle uses of the second desalting washing-solution within the system varies depending
on the object to be desalted, the number of recycle uses areroughly asfollows. If the
target to be desdlted isincineration fly ash, flue ash or chlorine bypass dust and industria
water (fresh water) is used as the second desalting washing-solution, the trestment of the
chlorine-containing powder to be supplied can be repeated about 2 to 4 times, more
typically, about 2 or 3 times, without newly preparing the second desdting washing-
solution.

[0071]

Asthefirst desating washing-solution to be used in the present invention, water
except seawater such asindustrial water (fresh water) and a chlorine-containing water
controlled in chlorineion concentration by adding an adjuster for chlorineion
concentration, such asNaCl and KCl, may beused. However, intheregion wherea
large amount of industrial water (fresh water) cannot be used or in the case where use of
industrial water (fresh water) islimited in view of cog, it is convenient to use seawater.
When seawater is used, the first desalting washing-solution may be completdy (100
mass¥o) occupied by seawater or may be amixture solution of seawater and water except
seawaer. If the mixture solution is used, seawater occupies preferably 50 mass%o or
more, and more preferably, 75 mass% or more, of thefirst desalting washing-solution.  If
seawater isbasicaly used, since seawater has abuffer function, when achlorine-
containing powder such asincineration fly ash, which iswaste containing heavy metds, is
treated, heavy metas such asPb and Zn arerarely luted into aliquid phase of durry

having the first desalting washing-solution as acomponent, resulting in reduction in
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treatment cost of drainage containing heavy metals. More specifically, the use amount of,
for example, aredox potentid regulator, an inorganic flocculant and a polymer flocculant
required for insolubilization treatment for heavy metds (described later) can be reduced.
[0072]

The chlorineion concentration of the first desalting washing-solution to be added
at theinitial time of the repetitive trestment is preferably 2 mass% to 5 mass%, more
preferably, 2 mass% to 4 mass% and most preferably 2 mass¥% to 3mass%. Particularly,
asthefirst desdting washing-solution to be added at theinitia time of the repetitive
treatment, seawater itself (seawater occupied 100% of the washing solution) may be used.
In this case, the chlorine ion concentration is about 3 mass%. When the chlorineion
concentration of thefirst desalting washing-solution to be added at theinitia time of the
repetitive trestment is less than the aforementioned range, it is difficult to directly use sea
water asthe first desdting washing-solution.  In contrast, when the chlorineion
concentration of the first desalting washing-solution to be added at theinitia time of the
repetitive trestment exceeds the above range, the first desalting washing-sol ution cannot
be repeatedly used for anumber of times and the amount of washing water is not much
saved.

[0073]

In contrast, the chlorine ion concentration of the first desalting washing-solution
congtituting durry together with a chlorine-containing powder after aplurdity of repetitive
treatments, is preferably 3 mass% to 15 mass¥%, more preferably, 3 mass% to 10 mass%
and particularly preferably 3 mass% to 5 mass%. If the chlorineion concentration
exceeds the range, the e ution efficiency of chlorineinto aliquid phase of durry having the
first desalting washing-solution as a component is low, with the result that chlorine
remova efficiency becomes|ow.

[0074]

The second desalting washing-solution to be used in the present invention is
similar to thefirst desating washing-solution, in terms of availability of seawater and the
like. When the second desalting washing-solution isrecycled, the chlorineion
concentration of the second desalting washing-solution for washing a desdted cake & the
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initia time of the repetitive treatment is preferably 3.5 mass% or less, more preferably 3
massYo or less and mogt preferably 2.5 mass¥o or less.  The same gppliesto the chlorine
ion concentration of the second desalting washing-sol ution for washing a desated cake
after aplurdity of repetitive treetments.  When the chlorineion concentration exceedsthe
aforementioned range, chlorineion remainsin ahigh concentration in the desdted cake
obtained after the desdlted cake washing step, with the result that the cake cannot be used
asitisasacement raw materid.

[0075]

Figure 3 isadiagram showing the first embodiment of the whole constitution of
the desalter for a chlorine-containing powder according to the present invention.

Desdlter 1 according to this embodiment comprises dution vessel 2 for storing chlorine-
containing powder P1 supplied from chlorine-containing powder supply apparatus 21 and
first desalting washing-solution W1 supplied from first desalting washing-solution supply
apparatus22.  Inelution vessd 2, first desalting washing-solution W1 is blended with
chlorine-containing powder P1to mekeadurry. Thedurry is mixed/stirred for a
predetermined time, with the result that chlorine contained in chlorine-containing powder
P1 becomesto be dissolved into aliquid phase and luted.  In this embodiment, eution
vessd 2 isequipped with agtirring device24.  The durry is mixed/stirred for the
predetermined time by rotating stirring blade 24a.  Also, first solid-liquid separation
apparatus 3 is present for separating durry S1, which is discharged from e ution vessdl 2
and trangported by durry carrier device 4, into asolid and aliquid.  In first solid-liquid
separation apparatus 3, part or whole of theliquid phaseis separately from durry S1to
obtain first desdlted cake C1 and first filtrate W3.  Notethat, in this embodiment, asfirst
solid-liquid separation gpparatus 3, afilter pressis used.

[0076]

Also, firg solid-liquid separation apparatus 3 is configured to wash first desdted
cake C1 with second desdlting washing-sol ution W2 supplied from the second desalting
washing-solution supply apparatus 31.  To describe more specificdly, valve mechanism
Vais provided in the middie of the route for transporting durry S1 trested in eution vessd
2 into firgt solid-liquid separation apparatus 3, and another valve mechanismVbis
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provided in the middle of the route for delivering second desalting washing-solution W2
from second desalting washing-solution supply apparatus 31 to first solid-liquid separation
gpparatus3. Thevavesdirect to the flows of durry S1 and second desalting washing-
solution W2 sdlectively to firgt solid-liquid separation apparatus 3. First, durry S1is
directed to go to first solid-liquid separation apparatus 3 and treated in first solid-liquid
separation apparatus 3 to obtain first desdted cake C1.  Then, second desalting washing-
solution W2 isdirected to go to first solid-liquid separation gpparatus 3. Using solution
W2, first desalted cake C1 iswashed to obtain second desalted cake C2 and second filtrate
W4. Also, firgt solid-liquid separation apparatus 3 is configured to send first filtrate W3
(generated in the aforementioned desalted cake formation step S) and second filtrate W4
(generated in the aforementioned desalted cake washing step) to the reservair unit of first
desdlting washing-sol ution supply apparatus 22 by first solution-sending gpparatus 5
composed of apredetermined sol ution-sending pump mechanism, via predetermined vave
mechanism V¢ and can berecycled asfirst desating washing-solution W1. Notethat, if
desired, for example, when the chlorineion concentration of first filtrate W3 is excessively
high, part or whole of firg filtrate W3 may be directed to go out of the system via
predetermined valve mechanism Vd as drainage W5.

[0077]

Thereservoir unit of first desalting washing-sol ution supply apparatus 22 is
equipped with firgt chlorine ion concentration monitoring gpparatus 7, which is configured
to monitor the chlorineion concentration of first desdting washing-solution W1 stored in
thereservoir unit (of first desalting washing-solution supply apparatus 22).  Inthis
embodiment, achlorineion meter is employed asfirst chlorine ion concentration
monitoring gpparatus 7.  Other than this, an anadysis means generaly used in the art, such
asion chromatography, may be used, which is applied to gppropriately diluted water.

Firg chlorine ion concentration monitoring apparatus 7 may be arranged at aposition, as
shown in this embodiment, at which the chlorineion concentration of the content in the
reservoir unit of first desalting washing-solution supply apparatus 22 can be directly
measured or at aposition just before the washing solution enters the reservoir unit (of first

desdlting washing-sol ution supply apparatus 22).  In short, any position is acceptable as
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long asthe chlorineion concentration of first desalting washing-solution W1 can be
estimated.
[0078]

Firgt desdting washing-solution supply apparatus 22 is equipped with first supply
regulation valve 22a consisting of a predetermined regul ation valve mechanism.

Whether the content of the reservoir unit of first desalting washing-solution supply
gpparatus 22 is directed to go to eution vessd 2 asfirst desating washing-solution W1 or
directed to go out of the system as drainage W5 can be controlled by first supply
regulation valve 22a as well as the amounts of the solutions directed to these can be
controlled.

[0079]

Desdlter 1 according to this embodiment further comprises afresh first desdting
washing-solution supply apparatus 23 for supplying fresh first desdting washing-solution
Wlato firgt desdlting washing-solution supply apparatus 22.  Supply apparatus 23 is
configured to successfully add solution Wlaasapart of thefirst desalting washing-
solution of the system, if desired, via second supply regulation valve 23a consisting of a
predetermined regulation val ve mechanism or successfully replace part or whole of the
first desdting washing-solution recycled multipletimes.  In this case, the content of the
reservoir unit of first desating washing-solution supply apparatus 22 may be appropriately
directed to go out of the system as drainage W5 in the amount corresponding to the supply
amount of the fresh first desalting washing-solution Wla
[0080]

Second desalting washing-sol ution supply apparatus 31 is equipped with third
supply regulation vave 31a conssting of a predetermined regulation vave mechanism.
Whether the content of the reservoir unit of second desalting washing-solution supply
apparatus 31 is directed to go to firgt solid-liquid separation apparatus 3 as second
desdlting washing-solution W2 or directed to go out of the system as drainage W5 can be
controlled by third supply regulation valve 3laas wdl as the amounts of the solutions
directed to these can be controlled.

[0081]
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Desdlter 1 according to this embodiment comprises fresh second desalting
washing-solution supply apparatus 32 for supplying fresh second desalting washing-
solution W2ato second desalting washing-solution supply apparatus 31.  The supply
apparatus 32 is configured to successfully add solution W2a as a part of the second
desalting washing-sol ution of the system, if desired, viafourth supply regulation valve 32a
congsting of a predetermined regul ation vave mechanism or replace part or whole of the
second desalting washing-solution recycled multipletimes.  In this case, the content of
the reservoir unit of second desalting washing-solution supply apparatus 31 may be
appropriately directed to go out of the system as drainage W5 in the amount corresponding
to the supply amount of the fresh second desating washing-solution W2a.

[0082]

Note that, the contents of the reservoir units of first desalting washing-solution
supply apparatus 22 and/or second desalting washing-sol ution supply apparatus 31 may be
discharged out of the system by directing the contents to go to the route to elution vessd 2
and/or firgt solid-liquid separation apparatus 3 a adesired timing such as atime point
when durry S1 isnot treated and through the drainage channel provided to first solid-
liquid separation apparatus 3 viaa predetermined vave mechanism Vd.  Drainage W5
may be subjected to atreatment for removing heavy metds, as described later, and
thereafter, discharged out of the system.

[0083]

In elution vessd 2, chlorine-containing powder P1 and first desalting washing-
solution W1 are mixed and stirred to obtain durry S1.  The massratio (W1/PL) of
chlorine-containing powder P1 and first desdting washing-solution W1 in thismixtureis
preferably 4 to 10, more preferably 4 to 7 and particularly preferably 4to 5. If the mass
ratio (W1/P1) issmdler than 4, eution of chlorine from chlorine-containing powder P1
becomesinsufficient asthe casemay be.  In contradt, if the massratio (W1/P1) islarger
than 10, the amount of drainage generated from first solid-liquid separation apparatus 3in
thefollowing step increases.

[0084]
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As described above, the chlorine ion concentration of first desdting washing-
solution W1 of durry S1 congtituted by mixing W1 with chlorine-containing powder P1in
elution vessd 2 is preferably 3 mass% to 15 mass%, more preferably 3 mass% to 10
mass¥o and particularly preferably 3 mass% to 5 mass%. More specificdly, since water
having a higher chlorine concentration than seawater can be used asfirst desdting
washing-solution W1, when the chlorine concentration of the liquid phase of durry S1,
which isto be discharged by solid-liquid separation in alater step, is 15 mass%o or less, the
liquid phase can be used asfirst desating washing-solution W1.  In this case, the amount
of drainage generated from the desalting process for a chlorine-containing powder can be
effectively reduced.  In contrast, when the chlorineion concentration of first desdting
washing-solution W1 exceeds the above range, the amount of chlorine euted from
chlorine-containing powder P1 is reduced, with the result that chlorine removal efficiency
becomes low.

[0085]

Asdescribed above, alower limit, 3 mass¥, of the chlorine concentration of first
desdting washing-solution W1 isthe va ue determined when seawater is used asfirst
desdting washing-solution W1. If seawater isbasicaly used asfirst desating washing-
solution W1 for use in desalting chlorine-containing powder P1, pH of durry S1 isstably
kept within the range of weak dkadli, i.e,, pH 11 to 12, by the seawater effectively serving
asapH buffering solution of carbonatebase.  Sincethe pH of durry S1isstabilized,
elution of amphoteric metd components such as Pb and Zn contained in chlorine-
containing powder P1 into the liquid phaseis conceivably suppressed.

[0086]

The stirring time of durry S1 by stirring blade 24ain eution vessd 2 is preferably
10 minutesto 3 hours, more preferably 10 minutes to 2 hours and further preferably 15
minutesto 1 hour.  If the stirring time for durry S1 is shorter than 10 minutes, e ution of
chlorine from chlorine-containing powder P1 becomes insufficient, as the case may be.

In contragt, if the firring time of durry S1 islonger than 3 hours, the amount of the
chlorine-containing powder P1 to be desalted per unit time reduces.
[0087]
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Asfor the temperature condition for treating durry S1in eution vessd 2, asthe
temperature increases, the amount of chlorine euted from chlorine-containing powder P1
increases.  Inview of cogt involved in the treetment, the temperatureis preferably fallen
within the normal temperature range of 5°C to 30°C and more preferably 15°C to 30°C.
Elution vessdl 2 may be equipped with a predetermined temperature control apparatus
such as a heater.

[0088]

Asdurry carrier device 4 for transporting durry S1 from eution vessdl 2 to first
solid-liquid separation gpparatus 3, adurry pump generaly used in the art such as ascrew
pump and amohno pump, may be used.

[0089]

Infirst solid-liquid separation gpparatus 3, durry Sl is separated into first desdted
cake Clandfirg filtraae W3. The sdt content (Cc (mass%)) of first desdted cake C1
separated can be gpproximated by using moisture content (Cw(mass%o)) of first desdted
cake C1, the sdt content (Wc (mass%o)) of separated first filtrate W3, and water insoluble
salt amount (Cgi-ns (Massho)) of first desalted cake C1 in accordance with the following
expression (1):

Ca =Cw X Wg + Cains... (1)

Note that the water insoluble salt content (Cci-ns) of chlorine-containing powder P1
isgeneraly 0.8 mass% to 1.2 mass%s.
[0090]

Since mogt of chlorine in chlorine-containing powder P1 isdissolved in firg filtrate
W3 indution vessd 2, first desalted cake C1 obtained by solid-liquid separation of durry
Slis congtituted of asolid phase substantidly containing no chlorine and aliquid phase
having chlorine dissolved therein.  Sincetheliquid phase contained in first desalted cake
Clisthesame asfirst filtrate W3 obtained by solid-liquid separation, the above
approximate expression (1) isestablished. From this, in order to reduce the salt content
(Ca) of first desdlted cake C1, the moisture content (Cw) of first desalted cake C1 may be
reduced.

[0091]



-36-

For the reason mentioned above, asfirst solid-liquid separation apparatus 3, an
apparatus which can reduce the moisture content of first desalted cake C1 to be obtained,
isused; in particular, afilter pressispreferably used, asisin thisembodiment. The
moisture content of first desalted cake C1 obtained by solid-liquid separation of durry S1
containing chlorine-containing powder P1 by thefilter pressisusualy 50 mass% or less.
[0092]

Infirst solid-liquid separation apparatus 3, first desdted cake C1 obtained once by
solid-liquid separation and having a moisture content of about 50 mass%o is washed with
second desalting washing-solution W2.  In thismanner, the liquid phase contained in first
desdted cake C1 isamost al replaced with second desalting washing-solution W2.
[0093]

More specificdly, to first desdted cake C1 present in afilter chamber of first solid-
liquid separation apparatus 3 (filter press) and having a moisture content of about 50
mass¥o, second desalting washing-solution W2, which is supplied from second desdlting
washing-solution supply apparatus 31, is supplied from thefilter plate on the side surface
of the desdlted cake condtituting the filter room is supplied under pressureto alow second
desdlting washing-solution W2 to permeate in first desalted cake C1 and discharge
through thefilter plate on the other side surface condtituting the filter room.  Inthis
manner, the liquid phase contained in first desdted cake C1 is replaced with second
desdting washing-solution W2.  This congtitutes second desalted cake C2.  Notethat,
the desdlted cake having amoisture content of about 50 mass%o is washed above.

[0094]

As described above, as second desalting washing-solution W2, seawater, fresh
water and second filtrate W4 (if second filtrate W4 isrecycled), areused doneor in
combination.  If second desalting washing-solution W2 having achlorineion
concentration of 3.5 mass¥ or lessis used herein, chlorine content of the second desalted
cake C2 to be obtained can be controlled to be at least 2 mass% or less of the whole wet
mass of thecake. Notethat, even if fresh water is used as second desalting washing-
solution W2, the time required for second desd ting washing-solution W2 to pass through
first desdted cake C1 in the above washing step isrdlatively very short.  Because of this,
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unlike the el ution step from the above durry, amphoteric meta components immobilized
in the solid phase of first desalted cake C1 rarely eute into aliquid phase.
[0095]

The amount of second desalting washing-sol ution W2 used in the above desalted
cake washing step is preferably equa or greater than the amount of chlorine-containing
powder P1 of first desalted cake C1, more preferably, double or more, and particularly
preferably 4 timesor more.  If the amount of second desdting washing-sol ution W2 used
herein islessthan that of chlorine-containing powder P1, it is sometimesimpossible to
aufficiently replace the liquid phase of first desalted cake C1 having a moisture content of
about 50 mass% with second desalting washing-solution W2.  In contrast, if the use
amount of second desating washing-solution W2 exceeds 4 times of that of chlorine-
containing powder P1, the amount of drainage discharged from the desalted cake washing
step, increases.

[0096]

Replacement of the liquid phase of first desalted cake C1 with second desalting
washing-solution W2 may be checked by monitoring the chlorine ion concentration of
second filtrate W4 discharged in the desdted cake washing step and confirming that the
chlorine concentration monitored is equal to or closeto the chlorine ion concentration of
second desalting washing-solution W2.  More specificaly, second filtrate W4 is directly
subjected to analysis generaly used in the art such asion chromatography and
measurement by achlorineion meter, or after second filtrate W4 is appropriatey diluted
with water and the subjected to the andysis.

[0097]

In the embodiment shown in Figure 3, it isdesigned that firt filtrate W3 and/or
second filtrate W4 are sent from first solid-liquid separation apparatus 3 by first solution-
sending apparatus 5 to the reservoir unit of first desating washing-solution supply
apparatus 22 and recycled asfirst desating washing-solution W1.  More specificaly, in
this embodiment, first desalting washing-solution W1 is basically recycled, thereby
reducing the amount of drainage discharged inthisstep.  Note that, in the embodiment
shown in Figure 3, first filtrate W3, and/or second filtrate W4 from first solid-liquid
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Separation apparatus 3 are sent by first solution-sending apparatus 5 to the reservoir unit of
first desalting washing-solution supply apparatus 22; however, filtrate W3, and/or filtrate
W4 may be directly sent to elution vessel 2. Firgt desalting washing-solution W1is

basi cally recycled; however, part of solution W1 may be diluted with fresh first desalting
washing-solution W1la (which is supplied from the aforementioned fresh first desalting
washing-solution supply apparatus 23 to first desalting washing-solution supply apparatus
22 viasecond supply regulation vave 23a) to reduce chlorine ion concentration, and
recycled. Inthiscase, asthetiming of adding fresh first desdting washing-solution Wla
to asingle circulation and blending ratio thereof, adesired timing and blending ratio may
be appropriately determined, for example, based on the evduation in atrid run.

[0098]

Asdescribed in the above, first desalting washing-solution supply apparatus 22 is
equipped with first supply regulation valve 22a congsting of a predetermined regulation
valve, by which the content of the reservoir unit can be discharged toward the outsde the
system, asdranage W5. Notethat, astofirst filtrate W3 and second filtrate W4 from
first solid-liquid separation apparatus 3, aroute of discharging W3 and W4 toward the
outs de the system via a predetermined vave mechanism Vd as drainage W5 is provided.
Accordingly, since drainage W5 is discharged toward outside the system in an amount
equivaent to the amount of fresh first desalting washing-solution W1a added, or in some
cases, the amount of fresh second desalting washing-sol ution W?2a added, the range of the
total amount of the first desalting washing-solution W1 recycled within the system can be
appropriately controlled.

[0099]

In the embodiment shown in Figure 3, the desater comprises control apparatus 201.
Control apparatus 201 is configured to receive measurement signas from first chlorineion
concentration monitoring apparatus 7 and send predetermined instruction signas based on
the sgnasto first supply regulation valve 22a provided to first desating washing-solution
supply apparatus 22, second supply regulation valve 23a provided to new firgt desdlting
washing-solution supply apparatus 23 and first solution-sending apparatus 5. According

to the configuration, for example, if the value measured by first chlorineion concentration
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monitoring gpparatus 7 exceeds a predetermined threshold, control apparatus 201 sends
instruction signalsto first solution-sending agpparatus 5 based on the measurement results.
Based on the instruction signals, first solution-sending apparatus 5 is operated to stop
solution sending of firgt filtrate W3 and second filtrate W4.  Based on the instruction
sgndsto first supply regulation vave 22aand second supply regulation vave 23a sent by
control gpparatus 201, these regulation vave mechanisms are operated as described above
to supply fresh first desalting washing-solution W1ato first desalting washing-solution
W1 circulating within the system to reduce chlorineion concentration.  In thisway,
control can be madein afeedback manner. The supply amount of fresh first desalting
washing-solution W1amay be designed to be automatically determined in accordance
with a measurement vaue by first chlorineion concentration monitoring apparatus 7.

The operation for supply can be designed to be automatically and continuously carried out.
[0100]

In the embodiment shown in Figure 3, control apparatus 201 may control a
predetermined valve mechanism (not shown in the figure) to control the amount of
solution (or amount of durry) to be sent viathe valve mechanism.  For example, vave
mechanism V¢ may be controlled by control gpparatus 201 to control the solution-sending
of first filtrate W3 and second filtrate W4 &t the time of the aforementioned feedback
control.

[0101]

In the embodiment shown in Figure 3, second desalted cake C2 discharged from
first solid-liquid separation apparatus 3 is designed to be transported by desalted cake
carrier device 9 to acement manufacturing gpparatus.  In this case, as desated cake
carrier device 9, any device can be used without particular limitation aslong asa cake
having amoisture content of about 50 mass% can be transported; for example, adevice
generaly used in the art such asabdlt conveyor canbeused.  If the distance between a
dte a which atreatment is carried out by a desdter and asite a which productionis
carried out by a cement manufacturing gpparatusis consderably long, addlivery vehicle
such asatruck and a ship can be employed other than acarrier device such asabelt

conveyor.
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[0102]

Figure 4 shows the whole condtitution of the desalter for a chlorine-containing
powder according to the second embodiment of the present invention.  In desdlter 10
according to this embodiment, aroute for circulating second filtrate W4 discharged in the
desated cake washing step carried out in first solid-liquid separation apparatus 3 as second
desdting washing-sol ution is provided in addition to the constitution of the desalter shown
inFgure3. To bemore specific, whilefirst filtrate W3 and/or second filtrate W4
(generated in adesdted cake formation step and/or desalted cake washing step carried out
infirgt solid-liquid separation gpparatus 3) are designed to be sent by first solution-sending
apparatus 5 (conssting of a predetermined liquid feed pump mechanism) viaa
predetermined valve mechanism Veto the reservoir unit of first desalting washing-
solution supply apparatus 22 and can be recycled asfirst desdting washing-solution W1,
second filtrate W4 (discharged in the desalted cake washing step carried out in first solid-
liquid separation gpparatus 3) is designed to be sent by second sol ution-sending apparatus
6 (congsting of a predetermined liquid feed pump mechanism) via predetermined vave
mechanism VT to the reservoir unit of second desdting washing-solution supply apparatus
31 and can be recycled aso as second desdting washing-solution W2.  Note that, if
desired, for example, when the chlorineion concentration of second filtrate W4 becomes
excessively high, part or whole of second filtrate W4 may be directed to go out of the
system as drainage W5 via predetermined valve mechanism Vc.

[0103]

Thereservoir unit of second desdting washing-solution supply gpparatus 31is
equipped with second chlorineion concentration monitoring apparatus 8 for monitoring
chlorineion concentration of second desalting washing-solution W2 stored in the reservoir
unit (of second desdlting washing-solution supply apparatus 31). Assecond chlorineion
concentration monitoring apparatus 8, the same apparatus as used in first chlorineion
concentration monitoring apparatus 7 (described above) may beused.  In measuring the
concentration of chlorineion, atarget solution may be appropriately diluted with water
and measured.  For example, anaysis means generdly used in the art such asachlorine

ion meter and ion chromatography may beused.  In thisembodiment, achlorineion
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meterisused.  Second chlorine ion concentration monitoring apparatus 8 may be
arranged at a position a which the chlorineion concentration of the content in the
reservoir unit of second desalting washing-solution supply apparatus 31 can be directly
measured or at aposition just before a solution enters the reservoir unit (of second
desdlting washing-sol ution supply apparatus 31).  In short, any position is acceptable as
long as the chlorine ion concentration of second desdting washing-solution W2 can be
estimated.

[0104]

In the embodiment shown in Figure 4, second filtrate W4 from firgt solid-liquid
Separation apparatus 3 is sent by second solution-sending apparatus 6 to the reservoir unit
of second desalting washing-solution supply apparatus 31 and recycled as second desalting
washing-solution W2.  More specificdly, in this embodiment, second desalting washing-
solution W2 is basicaly recycled, thereby reducing the amount of drainage discharged in
thisstep. Note that, dthough second desalting washing-solution W2 is basicdly recycled,
part of solution W2 may be diluted with fresh second desdting washing-solution W2a
(which is supplied from the aforementioned fresh second desalting washing-solution
supply apparatus 32 to second desalting washing-solution supply apparatus 31 viafourth
supply regulation vave 32a) to reduce chlorineion concentration, and recycled. Inthis
case, asthetiming of adding fresh second desdting washing-solution W2ato asingle
circulation and blending ratio thereof, adesired timing and blending ratio may be
appropriately determined, for example, based on theevauation in atrid run.

[0105]

Asdescribed in the above, second desdting washing-sol ution supply apparatus 31
is equipped with third supply regulation vave 31a consisting of a predetermined
regul ation valve mechanism, by which the content of the reservoir unit can be discharged
toward the outside the system, asdrainage W5. Note that asto fird filtrate W3 and/or
second filtrate W4 from first solid-liquid separation gpparatus 3, aroute of discharging W3
and W4 toward the outside the system via predetermined valve mechanism V¢ as drainage
W5isprovided. Accordingly, sincedrainage W5 is discharged toward outside the
system in an amount equivaent to the amount of fresh second desd ting washing-solution
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W?2aadded, or in some cases, the amount of fresh first desalting washing-solution Wla
added, the range of the total amount of the second desalting washing-solution W2 recycled
within the system can be gppropriately controlled.
[0106]

In the embodiment shown in Figure 4, asisthe same as the embodiment shown in
Figure 3, the desalter comprises control gpparatus 201, which enables feedback control by
first chlorine ion concentration monitoring apparatus 7 described above and feedback
control by second chlorineion concentration monitoring apparatus 8 s multaneoudy or
independently. M ore specificaly, control apparatus 201 is configured to receive
measurement signa's from second chlorine ion concentration monitoring apparatus 8 and
send predetermined instruction signal's based on the signalsto third supply regulation
valve 31aprovided to second desalting washing-solution supply apparatus 31, and fourth
supply regulation vave 32a provided to fresh second desal ting washing-solution supply
gpparatus 32, and second solution-sending gpparatus 6. Accordingly, for example, if the
value measured by second chlorine ion concentration monitoring apparatus 8 exceeds a
predetermined threshold, control gpparatus 201 sends instruction signasto second
solution-sending agpparatus 6 based on the measurement results.  Based on the ingtruction
signdss, second sol ution-sending apparatus 6 is operated to stop feeding of second filtrate
W4. Based on theingtruction signasto third supply regulation valve 31aand fourth
supply regulation vave 32a sent by control apparatus 201, these regulation valve
mechanisms are operated to supply fresh second desd ting washing-solution W2ato
second desalting washing-solution W2 circulaing within the system to reduce chlorineion
concentration in afeedback manner.  The supply amount of fresh second desalting
washing-solution W2amay be designed to be automatically determined in accordance
with a measurement vaue by second chlorine ion concentration monitoring apparatus 8.
The operation for supply can be designed to be automatically and continuously carried out.
[0107]

In the embodiment shown in Figure 4, control apparatus 201 may control a
predetermined valve mechanism (not shown in the figure) to control the amount of

solution (or amount of durry) to be sent viathe valve mechanism.  For example, vave
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mechanism Ve may be controlled by control gpparatus 201 to control the solution-sending
of first filtrate W3 and second filtrate W4 &t the time of the aforementioned feedback
control.  For example, valve mechanism Vf may be controlled by control apparatus 201
to control the solution-sending of second filtrate W4 at the time of the aforementioned
feedback control.

[0108]

Generdly, the drainage generated by adesalting process of e.g., incineration ash,
contains heavy metas such as Cr, Pb and Zn together with chlorine euted therein. It is
difficult to discharge the drainage a it is out of the system as adrainage satisfying
environmenta standard.  Figure 5 to Figure 9 show flowcharts of the desdlting process
for achlorine-containing powder according to other embodiments of the present invention.
In these embodiments, a process for removing heavy meta's contained in the drainage
generated in the desdlting process according to the present invention is applied.

[0109]

Figure 5 shows aflowchart of the desalting process for a chlorine-containing
powder according to the third embodiment of the present invention.  In thisembodiment,
the process comprises a drainage collection step of collecting one or two or more of
washing solutions sel ected from the group consisting of thefirst filtrate and the second
filtrate generated by the aforementioned desalting trestment, the first desalting washing-
solution recycled as the first desalting washing-solution and the second desalting washing-
solution recycled as the second desalting washing-sol ution, and not be subjected to
recycling asthefirst desalting washing-solution or the second desalting washing-solution,
as drainage; aheavy metd insolubilization step of insolubilizing heavy metals contained in
the drainage as aflocculate like floc by adding aheavy metal scavenger to the drainage
collected; and aheavy metd flocculation cake formation step of obtaining aflocculation
cake (dso referred to as a"firgt flocculation cake') and athird filtrate by separating part or
whole of aliquid phase from aflocculation (floc)-containing solution containing heavy
metdsinsolubilized. Owing the process, it is possible to separate and remove heavy
metd s contained in the drainage generated by the desalting process of the present
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invention as a heavy meta flocculation cake from the liquid phase of thedrainage. The
obtained heavy meta flocculation cake can be effectively used as a cement raw materid.
[0110]

More specificdly, first, washing solutions which are not to be recycled asthefirst
desdting washing-sol ution or the second desalting washing-solution in the desalting
process are collected asdrainage.  To the drainage collected, aheavy metd scavenger is
added to insolubilize the heavy metds contained therein as aflocculaelikefloc.  Asthe
heavy metd scavenger, acombination of apH adjuster and/or aredox potential regulator
and a least one flocculant such as an inorganic flocculant and a polymer flocculant is
mentioned.

[0111]

In the heavy metal insolubilization step, the redox potential (ORP) of the drainage
collected in the aboveis preferably -200 mV or less and more preferably, -450 mV to -200
mV. If theredox potentia (of the collected drainage) is-200 mV or less, eveniif chlorine
Is contained in a high concentration, the heavy metas dissolved in the drainage can be
efficiently insolubilized. Astheredox potentid regulator, aredox potentid regulator
generaly used in the art may be used; for example, sodium hydrogen sulfide (sodium
hydro sulfide) ispreferable.  Theinorganic flocculant and organic flocculant are used for
forming alarge flocculate like floc from small-sze heavy meta particlesinsolubilized by
controlling redox potentid, thereby facilitating separation of the heavy metdsfrom the
liquid phase. Examples of the inorganic flocculant include iron chloride (FeCls) and
polyaluminum chloride (PAC). These may be used in combination (two or more types).
If iron chloride and poly auminum chloride are used as an inorganic flocculant, even if
chlorineis contained in a high concentration, small-size heavy meta particlesinsolubilized
can be efficiently flocculated likefloc. At thistime, asthe amount of an inorganic
flocculant to be added to the liquid phase, an optima amount thereof is desirably
determined based on previous evauation using atarget solution; however, if it isdifficult
to perform previous evauation and thelike, it is satisfactory that the amount of an
inorganic flocculant corresponds to the amount of aredox potentia regulator to be added,

intheterm of molar equivalent. The organic flocculant is used for producing alarge
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flocculent-like flocculate from a smdll flocculent-like floccul ate containing heavy metals
and formed with the help of an inorganic flocculant.  Asa polymer flocculant, a
flocculant for use solid-liquid separation in an dkaline region, such as an anionic
flocculant containing a polyacrylamide asamain component.  Asthe amount of the
polymer flocculant to be added to the liquid phase, an optimal amount thereof is desirably
determined based on previous evauation usng atarget liquid, Ssmilarly to the case of
determining the addition amount of the inorganic flocculant; however, if it isdifficult to
perform previous evauation and thelike, it is sufficient that the polymer flocculant may be
added in the amount corresponding to 20 ppm to 30 ppm of the drainage collected.

[0112]

In the heavy metal insolubilization step, pH of the drainage (collected in the above)
ispreferably 7 to 11, more preferably 7.5 to 10.5 and most preferably 8t0 10.5.  If the pH
of the drainage (collected in the above) is 7 to 11, insolubilization of heavy metals can be
effectively carried out. More specificaly, for example, if the same amounts of inorganic
flocculant and polymer flocculant are used at the same redox potentia, pH of the drainage
collected and the removal rate of Pb have the following relationship: the removd rate of
Pb at pH 6is84.2%; 98.9% a pH 12; and 99.8% at pH 10.5. Notethat, asthe pH
adjuster for usein adjusting pH of the drainage collected, apH adjustment generally used
in the art, such as sulfuric acid and sodium hydroxide, may be used.

[0113]

In atypica embodiment of the heavy meta insolubilization step, the drainage
collected in the aboveis, if necessary, adjusted in pH by apH adjuster, and then, aredox
potentia regulator isadded. The solution is stirred/mixed for 5 minutes to 20 minutesto
insolubilize heavy metds contained in the drainage as a smdl insoluble matter.

Thereafter, an inorganic flocculant is added and the solution is stirred/mixed for 5 minutes
to 20 minutes.  Further, apolymer flocculant is added and the solution is stirred/mixed
for 5 minutesto 20 minutes.  In this manner, insolubilized heavy metds are formed into a
larger flocculate likefloc.  In contrast, into aliquid phase, chlorineis dissolved inahigh

concentration. A heavy metd-containing flocculation (floc) is suspended in the liquid
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phase. The flocculation (floc)-contai ning solution thus congtituted is usudly in the state
of durry.
[0114]

In contrast, in the heavy metal flocculation cake formation step, part or whole of a
liquid phaseis separated from the sol ution containing an insolubilized heavy-meta
flocculation (floc) by using the same solid-liquid separation means as used in the chlorine-
containing powder desalting process, such as afilter pressto obtain heavy metd
flocculation cake (first flocculation cake) and athird filtrate.

[0115)]

Figure 6 shows aflowchart of the desalting process for a chlorine-containing
powder according to the fourth embodiment of the present invention.  In the embodiment,
in addition to the embodiment shown in Figure 5, aheavy metd flocculation cake washing
sepisprovided. Thefirst flocculation cake iswashed with the third desalting washing-
solution to obtain the heavy metal flocculation cake washed (hereinafter referred to dso as
"second flocculation cake") and afourth filtrate.  In thisway, the second flocculation
cake from which chlorine is sufficiently removed can be obtained and more suitably used
as acement raw material.

[0116]

Figure 7 shows aflowchart of the desalting process for a chlorine-containing
powder according to the fifth embodiment of the present invention.  In this embodiment,
in addition to the embodiment shown in Figure 6, the fourth filtrate obtained in the heavy
metd flocculation cake washing stepis at least partly recycled asthefirst desdting
washing-solution for usein the aforementioned desdlting process.  In thisway, the
amount of washing water to be used as the first desalting washing-sol ution can be reduced.
[0117]

Figure 8 shows aflowchart of the desalting process for a chlorine-containing
powder according to the sixth embodiment of the present invention.  In this embodiment,
in addition to the embodiment shown in Figure 6, the second filtrate obtained in the
desdted cake washing step in the aforementioned desalting processis at least partly used
asthe third desdting washing-sol ution for washing heavy meta flocculation cake.  Inthis
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manner, washing treatment in the heavy metd flocculation cake washing step is carried
out while contralling the chlorine ion concentration of the third desalting washing-solution.
In thisway, the amount of washing water to be used as the third desdting washing-
solution can bereduced.  In addition, if the second filtrate is used as part or whole of the
third desalting washing-solution, the chlorineion concentration of the third desalting
washing-solution tends to increase, with the result that, the concentration of chlorineion
remaining in the second flocculation caketendsto increase.  Accordingly, it tendsto be
difficult to use the cake, for example, asit is, as acement raw materid; however, Sincea
treatment is carried out while controlling the chlorineion concentration of the third
desdlting washing-sol ution, when the chlorine ion concentration of the third desalting
washing-sol ution becomes unsuitable for trestment, corrective action can betaken a an
appropriate timing.

[0118]

Figure 9 shows aflowchart of the desalting process for a chlorine-containing
powder according to the seventh embodiment of the present invention.  Inthis
embodiment, in addition to the embodiment shown in Figure 6, the fourth filtrate obtained
in the heavy meta flocculation cake washing step is at least partly recycled asthe third
desdlting washing-solution.  In this manner, washing treatment in the heavy meta
flocculation cake washing step is carried out while controlling the chlorineion
concentration of the third desalting washing-solution.  In thisway, the amount of
washing water to be used as the third desdlting washing-solution can bereduced.  In
addition, if the fourth filtrate isrecycled as part or whole of the third desalting washing-
solution, the chlorine ion concentration of the third desalting washing-solution tends to
increase, with the result that the concentration of chlorineion remaining in the second
flocculation caketendstoincrease.  Accordingly, it tendsto be difficult to use the cake,
for example, asit is, asacement raw materid; however, Snceatreatment is carried out
while controlling the chlorine ion concentration of the third desalting washing-sol ution,
when the chlorineion concentration of the third desalting washing-solution becomes
unsuitable for trestment, corrective action can be taken a an appropriate timing.

[0119]
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Asthethird desalting washing-solution to be used in the present invention, eg., sea
water may be used asis the same asin thefirst desalting washing-solution and second
desdlting washing-sol ution to be used in the aforementioned desdting process.  However,
if thethird desadlting washing-solution is recycled, the chlorine ion concentration of the
third desalting washing-solution for washing a desalted cake at theinitia time of the
repetitive trestment is preferably 3.5 mass% or less, more preferably 3 mass% or lessand
most preferably 2.5 mass¥ or less.  The same gppliesto the chlorine ion concentration of
the third desalting washing-sol ution for washing a desated cake after apluraity of
repetitive treatments.  When the chlorine ion concentration exceeds the aforementioned
range, chlorineion remainsin ahigh concentration in the desalted cake obtained after the
heavy metd flocculation cake washing step, with the result that the cake cannot be used as
acement raw materia.

[0120]

As shown in the embodiment described in Figure 8, when the second filtrate
obtained in the desalted cake washing step of the desalting processis used asthe third
desalting washing-sol ution, as the chlorine ion concentration of the third desdting
washing-sol ution increases as the number of repeat uses of second filtrate (of the desdting
process) increases.  Thus, the chlorineion concentration is monitored and controlled.

As shown in the embodiment described in Figure 9, as the chlorine ion concentration of
the third desalting washing-sol ution repeatedly used increases as the number of repeats
increases.  Thus, the chlorineion concentration is monitored and controlled.  The
"monitor" and "control" are the same as defined in the first desdting washing-solution and
the second desdlting washing-solution of the desdlting process.  Thetarget of the "third
desalting washing-solution” to be "monitored” or "controlled" is not only the state of the
washing solution washing the first flocculation cake directly monitored or controlled.  If
the third desalting washing-solution is blended with afresh washing solution at a
predetermined blending ratio and recycled, the chlorineion concentration of the third
desdlting washing-sol ution before blending may betargeted.  In short, the chlorineion
concentration of the third desalting washing-solution constituting the washing solution for
washing thefirgt flocculation cake may be substantially monitored and controlled.
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[0121]

Asmentioned above, it is possible to prevent occurrence of the event where the
chlorineion concentration of the third desating washing-sol ution circulating within the
system excessively increases and chlorineion remainsin ahigh concentration in the
second flocculation cake obtained after washing first flocculation cake, with the result that
itisdifficult to usethe cake asit isasacement raw materid. For example, when the
chlorineion concentration of the third desating washing-solution for washing the first
flocculation cake exceeds a predetermined threshold, the chlorineion concentration of the
third desalting washing-solution circulaing the system is arbitrarily adjusted or afresh
third desalting washing-solution is used and treatment is carried out every time achlorine-
containing powder is supplied.

[0122]

Referring to Figure 10 to Figure 12, the desalting process for a chlorine-containing
powder and adesdter for a chlorine-containing powder according to the present invention
will be more specificaly described.

[0123]

Figure 10 shows a diagram showing the whole congtitution of the desdter for a
chlorine-containing powder according to the third embodiment of the present invention.
Desdlter 20 (according to this embodiment) comprises a heavy meta insolubilization
reaction vessdl 11, which is configured to collect and store one or two or more of washing
solutions, which are selected from the group consisting of thefirst filtrate and the second
filtrate described above, afirst desating washing-solution recycled asthefirst desalting
washing-solution and a second desalting washing-solution recycled as the second desdting
washing-solution, and which are not to be reused as the first desdting washing-solution or
second desalting washing-solution as drainage.

[0124]

More specificdly, in the embodiment shown in Figure 10, when firgt filtrate W3
and/or second filtrate W4 are directed to go from solid-liquid separation apparatus 3
(mentioned above) out of the system via predetermined vave mechanism VVd as drainage
WS5, thefiltrate W3 and/or W4 can be collected and stored in heavy metd insolubilization
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reactionvessd 11. When thefirst desalting washing-solution not to be reused is directed
to go from the reservoir unit of first desalting washing-solution supply apparatus 22 (in the
aforementioned desalting process) out of the system viafirst supply regulation valve 22a
and further via predetermined valve mechanisms Vg and Vh, as drainage W5, the first
desalting washing-sol ution can be collected and stored in heavy meta insolubilization
reactionvessdl 11.  Also when the second desalting washing-solution not to bereused is
directed to go from the reservoir unit of second desdting washing-solution supply
apparatus 31 (in the aforementioned desdting process) out of the system viafirst supply
regulation valve 31laand further via predetermined valve mechanisms Vi and Vh, as
drainage W5, the second desalting washing-solution can be collected and stored in heavy
meta insolubilization reaction vessel 11.  Further, as described above, the contents of the
reservoir vessds of first desalting washing-solution supply apparatus 22 and/or second
desdlting washing-sol ution supply apparatus 31 (in the aforementioned desalting process)
may be discharged out of the system by directing the contentsto go to the route to elution
vessdl 2 and solid-liquid separation gpparatus 3 a adesired timing such asadesred time
point within the period during which durry S1 is not treated, and through the drainage
channd provided to solid-liquid separation gpparatus 3 via predetermined vave
mechanism VVd.  Such drainage W5 can be collected and stored in heavy metal
insolubilization reaction vessd 11.
[0125)]

In this embodiment, heavy metal insolubilization reaction vessel 11 comprises
ORP modifier supply apparatus 111, by which redox potentia regulator A1 can be
appropriately supplied to heavy meta insolubilization reaction vessdl 11.  The heavy
metd insolubilization reaction vessd 11 also comprisesinorganic flocculant supply
apparatus 112, by which inorganic flocculant A2 can be appropriately supplied to heavy
metd insolubilization reaction vessd 11. Heavy meta insolubilization reaction vessel 11
a so comprises polymer flocculant supply apparatus 113, by which polymer flocculant A3
can be appropriately supplied to heavy meta insolubilization reaction vessel 11.  Heavy
metd insolubilization reaction vessd 11 also comprises pH adjuster supply apparatus 114,
by which pH adjuster A4 can be appropriatdy supplied to heavy meta insolubilization
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reactionvessdl 11. Heavy metal insolubilization reaction vessd 11 also comprises
dtirring device 115. By rotating stirring blade 115a of the device, the content of the
vessel can be mixed and stirred for a predetermined time.

[0126]

In heavy metal insolubilization reaction vessel 11, aredox potentia regulator, an
inorganic flocculant and a heavy meta scavenger such as an inorganic flocculant and a
polymer flocculant are added to the drainage collected above, preferably in the order of a
redox potentia regulator, an inorganic flocculant and a polymer flocculant, as described
aboveto insolubilize heavy metdsin the drainage as aflocculatelikefloc.  Inthis
manner, aflocculae (floc)-containing solution like durry (hereinafter referred to as"durry
S2") isformed. More specificaly, in heavy meta insolubilization reaction vessd 11,
drainage W5, which consigts of first filtrate W3 or second filtrate W4, and redox potentia
regulator A1, inorganic flocculant A2, polymer flocculant A3 and pH adjuster A4 are
mixed and stirred for a predetermined time by rotating stirring blade 115a of stirring
device 115 to successfully form durry S2.  Inthis case, sirring time by stirring blade
115afor forming durry S2 is preferably 5 minutes to 20 minutes, more preferably 10
minutes to 20 minutes, and further preferably 15 minutes to 20 minutes per addition
(supply) of each of aredox potentia regulator, an inorganic flocculant and a polymer
flocculant.  If the ftirring time of durry S2 is shorter than 5 minutes, insol ubilization and
flocculation of heavy metdsin the drainage collected above become insufficient, asthe
casemay be.  If thedtirring time of durry S2 islonger than 20 minutes, the amount of
treatment per unit time becomes low.

[0127]

In heavy metal insolubilization reaction vessdl 11, the temperature of treating
durry S2 isnot particularly limited.  In view of cogt involved in treatment, temperature
within the normal temperature such as 5°C to 30°C is preferable and 15°C to 30°C ismore
preferable.

[0128)]

Note that, in the embodiment shown in Figure 10, heavy metd insolubilization

reaction vessel 11 is equipped with aredox potentia monitoring apparatus 161, which
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monitors the redox potentia of the drainage collected and stored in heavy meta
insolubilization reactionvessdl 11.  Asredox potentia monitoring apparatus 161, a
measuring apparatus known inthe art may beused.  When the concentration of the durry
in heavy metal insolubilization reaction vessdl 11 ishigh, ameasuring apparatus for ahigh
concentration suspension may be used.

[0129]

In the embodiment shown in Figure 10, heavy metd insolubilization reaction
vesse 11 isequipped with pH monitoring apparatus 164, which monitors pH of the
drainage collected and stored in heavy meta insolubilization reaction vessdl 11. AspH
monitoring gpparatus 164, a measuring gpparatus known in the art may beused. The
same measuring apparatus as the above redox potential monitoring gpparatus 161 may be
used as long as the apparatus can measure redox potential.

[0130]

In the embodiment shown in Figure 10, ORP modifier supply apparatus 111 is
equipped with ORP regulator supply regulator valve 111aconssts of a predetermined
regul ation valve mechanism, which can control the amount of redox potential regulator A1
supplied from ORP modifier supply apparatus 111 to heavy meta insolubilization reaction
vessel 11, Inorganic flocculant supply apparatus 112 is equipped with inorganic
flocculant supply control valve 112a consisting of a predetermined regulation valve
mechanism, which can control the amount of inorganic flocculant A2 to be supplied from
inorganic flocculant supply apparatus 112 to heavy metd insolubilization reaction vessdl
11. Polymer flocculant supply apparatus 113 is equipped with polymer flocculant supply
control valve 113acongsting of a predetermined regul ation valve mechanism, which can
control the amount of polymer flocculant A3 to be supplied from polymer flocculant
supply apparatus 113 to heavy metal insolubilization reaction vessd 11.  The pH adjuster
supply apparatus 114 is equipped with pH regulator supply regulator valve 114aconsisting
of apredetermined regulation valve mechanism, which can control the amount of pH
adjuster A4 to be supplied from pH adjuster supply apparatus 114 to heavy meta
insolubilization reaction vessd 11.

[0131]
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In the embodiment shown in Figure 10, control gpparatus 201 is provided, whichis
responsible also for feedback control of chlorineion concentration in the desalting process.
To control gpparatus 201, measurement results by redox potential monitoring apparatus
161 and measurement results by pH monitoring apparatus 164 are to be always sent.

Upon receiving the results, if the value measured by redox potentid monitoring apparatus
161 is outsde a predetermined management range, control apparatus 201 sendsinstruction
signds (based on the results) to ORP regulator supply regulator valve 111a, which
supplies redox potentid regulator A1 based on the signal to the reaction vessd 11 to
reduce redox potential in afeedback control manner.  Similarly, if the value measured by
pH monitoring gpparatus 164 is outs de a predetermined management range, control
gpparatus 201 sends instruction signa's (based on the results) to pH regulator supply
regulator vave 114a, which supplies pH adjuster A4 based on the signasto reaction
vessel 11 to control pH in afeedback manner.

[0132]

In the embodiment shown in Figure 10, second solid-liquid separation apparatus 13
Is provided for solid-liquid separation of durry S2, which is discharged from heavy metal
insolubilization reaction vessdl 11 and transported by durry carrier device12.  In second
solid-liquid separation gpparatus 13, part or whole of the liquid phaseis separated from
durry S2 to obtain heavy metd flocculation cake (hereinafter referred to as"'first
flocculation cake C3") and third filtrate W6.  Note that, as second solid-liquid separation
apparatus 13, e.g., afilter press, which isused asfirst solid-liquid separation gpparatus 3 in
the above desdting process, canbeused. Asdurry carrier device 12, adurry pump
generdly used in the art, such as a screw pump and amohno pump, may be used.

[0133]

In this embodiment, first flocculation cake C3 discharged from second solid-liquid
Separation apparatus 13 is transported by heavy meta flocculation cake carrier 15to a
cement manufacturing apparatus.  In this case, as heavy meta flocculation cake carrier
15, which isnot particularly limited as long as a cake having amoisture content of about
50 mass%o can be transported, acarrier generdly used in the art, such asabelt conveyor,
can be used, smilarly to the case of desalted cake carrier device 9 used in the desdlting
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process mentioned above.  If the distance between a site at which atrestment is carried
out by a desalter and asite at which production is carried out by a cement manufacturing
apparatus is consderably long, addivery vehicle such asatruck and aship can be
employed other than acarrier device such as abet conveyor.

[0134]

Figure 11 is adiagram showing the whole congtitution of the desdter for a
chlorine-containing powder according to the fourth embodiment of the present invention.
Desdlter 30 according to this embodiment, in addition to the congtitution of the desalter
shown in Figure 10, has a congtitution, in which first floccul ation cake C3 can be washed
with the third desalting washing-solution W7 to be supplied from third desdting washing-
solution supply apparatus 141 in second solid-liquid separation apparatus 13. More
specificaly, vave mechanism Vj is provided in the middle of the route for transporting
durry S2 (treated in heavy metd insolubilization reaction vessd 11) to second solid-liquid
separation apparatus 13; whereas, another valve mechanism VK is provided in the middie
of the route for distributing third desalting washing-solution W3 from third desalting
washing-solution supply apparatus 141 to second solid-liquid separation apparatus 13.

By the presence of the valves, durry S2 and third desalting washing-solution W7 can be
separately directed to go to second solid-liquid separation apparatus 13.  More
specificaly, durry S2 isfirst directed to go to second solid-liquid separation apparatus 13
and treated in second solid-liquid separation apparatus 13 to obtain first flocculation cake
C3. Then, third desdting washing-solution W3 is directed to go to second solid-liquid
separation gpparatus 13 and washes firgt flocculation cake C3 to obtain second
flocculation cake C4 and fourth filtrate W8.  In second solid-liquid separation apparatus
13, third filtrate W6 generated in the heavy metal flocculation cake formation step and
fourth filtrate W8 generated in the heavy meta flocculation cake washing step are
designed to be successfully discharged as drainage W9 out of the system via
predetermined valve mechanism VI.  In contragt, if desired, fourth filtrate W8 (obtained
in the heavy meta flocculation cake washing step) is sent to the reservoir unit of first
desdlting washing-sol ution supply apparatus 22 by third sol ution-sending apparatus 16
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(consisting of a predetermined liquid feed pump mechanism), viaapredetermined vave
mechanism Vm, to successfully recycle W8 asfirgt desalting washing-solution W1.
[0135]

In the embodiment shown in Figure 11, third desalting washing-solution supply
apparatus 141 is equipped with fifth supply regulation vave 141acondsting of a
predetermined regulation valve mechanism.  Whether the content of the reservoir unit
provided to third desating washing-solution supply apparatus 141 isdirected to go to
second solid-liquid separation apparatus 13 as the third desdting washing-solution W7 or
directed to go out of the system as drainage W9 can be assigned by fifth supply regulation
valve 141aand the amounts of respective solutionsto be directed can be controlled by
vavel4la Further, third desating washing-solution supply apparatus 141 is equipped
with fresh third desalting washing-sol ution supply apparatus 142 for supplying fresh third
desdting washing-solution W7a.  If desired, solution W7a can be added as a part of the
third desalting washing-solution within the system via sixth supply regulation vave 142a
(condtituted of a predetermined regulation vave mechanism) and part or whole of the third
desdting washing-sol ution repegtedly used multiple times can bereplaced. Inthiscase,
the content of the reservoir unit of third desalting washing-solution supply apparatus 141
may be appropriatdy directed to go out of the system as drainage W9 in the amount
corresponding to the supply amount of the fresh third desalting washing-solution W7a.
[0136]

Note that, the content of the reservoir unit of third desalting washing-solution
supply apparatus 141 may be discharged out of the system by directing the contentsto go
to the route to second solid-liquid separation apparatus 13 a adesired timing such asa
desired time point within the period during which durry S2 is not treeted and through the
drainage channd provided to second solid-liquid separation apparatus 13 via
predetermined valve mechanism VI.

[0137]

In the embodiment shown in Figure 11, control gpparatus 201 is provided which

can be commonly involved in both feedback control of chlorineion concentration of the

desalting process and feedback control in the embodiment described in Figure 10.
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Control apparatus 201 can receive measurement signasfrom first chlorineion
concentration monitoring apparatus 7 and sent signa's, based on the measurement signds,
to third solution-sending apparatus 16.  According to the constitution, for example, if the
measurement vaue by first chlorine ion concentration monitoring apparatus 7 exceeds a
predetermined threshold, control gpparatus 201 sends instruction signds based on the
measurement result to third solution-sending apparatus 16.  Based on theingtruction
signds, third solution-sending apparatus 16 is operated to stop solution-sending of fourth
filtrateW8. Based ontheingruction sgnalsto first supply regulation vave 22a and
second supply regulation valve 23a, these regul ation valve mechanisms can be operated as
mentioned above to supply fresh first desalting washing-solution W1lato first desalting
washing-solution W1 circulating within the system to lower chlorineion concentration in
afeedback control manner.  The supply amount of fresh first desalting washing-solution
Wlamay be automatically determined in accordance with ameasurement vaue by first
chlorine ion concentration monitoring gpparatus 7. The operation for supply can be
automaticaly and continuoudy carried out.

[0138]

Note that, in the embodiment shown in Figure 11, control apparatus 201 may
control avave mechanism (not shown in the figure) to control the amount of solution (or
amount of durry) to be sent viathe valve mechanism.  For example, vave mechanism
Vm may be controlled by control apparatus 201 to control the amount of fourth filtrate W8
to be sent a the time of the aforementioned feedback control.

[0139]

Figure 12 is adiagram showing the whole congtitution of the desdter for a
chlorine-containing powder according to the fifth embodiment of the present invention.
Desdlter 40 according to this embodiment, in addition to the congtitution of the desalter
shown in Figure 11, has a congtitution in which second filtrate W4 (generated in the
desdted cake washing step of the desalting process) is sent to the reservoir unit of third
desdlting washing-sol ution supply apparatus 141 via predetermined valve mechanismVn
by fourth solution-sending apparatus 17 (conssting of a predetermined liquid feed pump
mechanism) and can be used a S0 asthird desalting washing-solution W7.  Further, a
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routeis provided for delivering a solution to the reservoir unit of third desalting washing-
solution supply apparatus 141 via predetermined vave mechanism Vo by fifth solution-
sending apparatus 18 (consisting of a predetermined liquid feed pump mechanism).
Owing to the constitution, fourth filtrate W8 (generated in heavy metal flocculation cake
washing step) can be recycled aso as third desalting washing-solution W7.

[0140]

In the embodiment shown in Figure 12, the reservoir unit of third desdlting
washing-solution supply apparatus 141 is equipped with third chlorineion concentration
monitoring gpparatus 19 for monitoring the chlorineion concentration of third desalting
washing-solution W7 stored in the reservoir unit (of third desalting washing-solution
supply apparatus 141).  Asthird chlorine ion concentration monitoring apparatus 19, the
same gpparatus as used in first chlorineion concentration monitoring apparatus 7
(described above) and second chlorine ion concentration monitoring apparatus 8 may be
used. In measuring the concentration of chlorineion, atarget solution appropriately
diluted with water, may be measured, for example, by analysis means generdly used in the
art, such asachlorineion meter and ion chromatography.  In this embodiment, achlorine
ion meter isused.  Third chlorine ion concentration monitoring gpparatus 19 may be
arranged at a position a which the chlorineion concentration of the content in the
reservoir unit of third desating washing-sol ution supply apparatus 141 can be directly
measured or at aposition just before a solution enters the reservoir unit (of third desalting
washing-solution supply apparatus 141).  In short, any position is acceptable aslong as
the chlorineion concentration of third desalting washing-solution W7 is estimated.

[0141]

In the embodiment shown in Figure 12, control apparatus 201 is provided, which
can be commonly involved in both feedback control of chlorine ion concentration in the
desdlting process and in feedback control in the embodiments shown in Figure 10 and
Figure11. Control gpparatus 201 can receive measurement signals from third chlorine
ion concentration monitoring apparatus 19 and sent signals, based on the measurement
signds, to fourth solution-sending gpparatus 17 and fifth solution-sending apparatus 18.

According to the constitution, for example, if the measurement value by third chlorineion
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concentration monitoring apparatus 19 exceeds a predetermined threshold, control
apparatus 201 sends instruction sgnas based on the measurement result to fourth solution-
sending apparatus 17 and/or fifth solution-sending gpparatus 18.  Based on the ingtruction
signds, fourth solution-sending gpparatus 17 is operated to stop delivery of second filtrate
W4. Based on theingruction sgnds, fifth solution-sending apparatus 18 is operated to
stop delivery of fourth filtrate W8. Based on the ingtruction signalsto fifth supply
regulation valve 141a and sixth supply regulation valve 1423, these regulation valve
mechanisms can be operated as mentioned above to supply fresh third desdting washing-
solution W7ato third desalting washing-solution W7 circulating within the system to
lower chlorineion concentration in afeedback control manner.  The supply amount of
fresh third desdlting washing-solution W7amay be automaticaly determined in
accordance with the measurement value by third chlorineion concentration monitoring
goparaus19. The operation for supply can be automaticaly and continuoudly carried
Out.

[0142]

Note that, in the embodiment shown in Figure 12, control apparatus 201 may
control apredetermined vave mechanism (not shown in the figure) to control the amount
of solution (or amount of durry) to be sent viathe valve mechanism.  For example, vave
mechanism Vn may be controlled by control apparatus 201 to control the amount of
second filtrate W4 to be sent at the time of the aforementioned feedback control.  Also,
valve mechanism Vo may be controlled to control the amount of fourth filtrate W8 to be
sent & the time of the aforementioned feedback control.

[0143]

Asisdescribed in the foregoing, it can be said that acement raw materid supply
system for providing a cement raw materia, for example, from incineration fly ash, flue
ash and chlorine bypass dust is constructed by the techniques provided by the present
invention.  Figure 13 herein shows aflowchart showing the desdting processfor a
chlorine-containing powder according to the present invention, smultaneoudy with a
diagram showing the whole congtitution of the desdter for a chlorine-containing powder

according to the present invention, dong with the congtitution of the desdlter for a
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chlorine-containing powder shown in Figure 12.  Note that, needlessto say, part of the
congtitutions shown in Figure 13 can be gppropriately omitted within the range described
above in condtituting the present invention.  The same apparatus may be used asthefirst
solid-liquid separation gpparatus as well asthe second solid-liquid separation apparatus
and respective trestments by the gpparatuses may be carried out by use of the same
goparaus.  Figure 14 shows desater 50 employing the same apparatus as the first solid-
liquid separation gpparatus and the second solid-liquid separation apparatus.  Figure 15
shows the flowchart of the whole system according to the embodiment.  The notesand
structures/functions represented by reference symbols shown in Figure 14 and Figure 15
arethe same as defined in Figure 10 to Figure 13.  According to this embodiment, the
same structure is employed in common as those of the solid-liquid separation apparatuses

tobeused. Inthisway, the condtitutions of the gpparatuses can be smplified.

Examples
[0144]

Now, Experimental Exampleswill be described for more specifically describing
the present invention; however, the present invention is not limited by the contents of these
experimenta examples.

[0145]

As chlorine-containing powder P1, flue ash generated from a gasification melting

furnacewasused. Table 1 showsthe chemical compostion of the ash.

[0146]
[Table 1]
Level Cl (mass%o) Pb (ppm) Zn (ppm)
A 12.8 2600 15600
B 223 1500 3700

[0147]
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Asfirst desalting washing-solution W1, which isto blended with flueash P1 to
prepare durry, agueous solutions different in salt content shown in Table 2 (represented by

levels) were prepared.
[0148]
[Table 2]
Leve Cl" (mass%o) Remarks
1 0 Tap water was boiled and alowed to cool
2 3 Seawater
3 5 Prepared by dissolving NaCl in seawater of level 2
4 10 Prepared by dissolving NaCl in seawater of level 2
5 15 Prepared by dissolving NaCl in seawater of level 2
6 18 Prepared by dissolving NaCl in seawater of level 2
[0149]

As second desdting washing-solution W2 for washing first desalted cake, aqueous
solutions different in salt content shown in Table 3 (represented by levels) were prepared.
[0150]

[Table 3]
Leve CI" (mass%o) Remarks
a 0 Tap water was boiled and alowed to cool
b 3 Seawater (thesameasleve 2in Table 2)
[015]]

In treating flue ash P1 by desdlter 1 for a chlorine-containing powder having the
congtitution shown in Figure 3, how the sat concentration of each washing solution affects
treatment for flue ash P1 was checked. More specifically, using the flue ash of levd A
shown in Table 1 and first desdlting washing-solutions W1 different in sat content shown
in Table 2 and second desalting washing-solutions W2 different in salt content shownin

Table 3 (represented by levels) in accordance with combinations shown in Table 4, flue
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ash P1 wastreated and evduated. Notethat, in dl combinations, the solid-liquid ratio
(massratio of "first desalting washing-solution W1/ flue ash P1") of durry S1 was 4,
durry S1 was tirred by stirring blade 24a of stirring device 24 at arotation number of 400
rpm for 30 minutes; the water contents of first desdted cake C1 and second desdted cake
C2 obtained by treatment in first solid-liquid separation gpparatus 3 were both 50 mass¥s;
and the solid-liquid ratio (massratio of "second desd ting washing-solution W2/ flue ash
P1") of second desalted cake C2 in washing with second desalting washing-solution W2
wasl. Intheseconditions, flueash Pl wastreated. Asfirst solid-liquid separation
apparatus 3, afilter presswas used.

[0152]
[Table 4]
oAl s | i
solution W2

Experimental Example 1-1 2-a a
Experimental Example 1-2 2-b ? b
Experimental Example 1-3 3a a
Experimental Example 1-4 3b ° b
Experimental Example 1-5 4-a a
Experimental Example 1-6 4-b ! b
Experimental Example 1-7 5a a
Experimental Example 1-8 5b ° b
Experimental Example 1-9 l-a a
Experimental Example 1-10 1-b ! b
Experimental Example 1-11 6-a a
Experimental Example 1-12 6-b ° b

[0153]

Slurry S1 was stirred for 30 minutes and aliquid phase derived from first desalting
washing-solution W1 was subjected to solid-liquid separation to obtain first filtrate W3.

The Cl concentration, Pb concentration and Zn concentration of filtrate W3 were
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determined in accordance with JISK 0102, "Factory drainage test method”. More
specificaly, Cl concentration was determined by potentiometric titration; and Pb
concentration and Zn concentration were determined by |CP mass spectrometry
(apparatus. Agilent 7900 ICP-M S (trade name) manufactured by Agilent Technologies).
The chlorine content of second desalted cake C2 washed with second desalting washing-
solution W2 was determined by potentiometric titration after the sample was decomposed
with nitric acid and hydrogen peroxide.

Theresultsare shown in Table 5.

[0154]
[Table 5]
first filtrate W3 from slurry S1 second desalted
cakeC2
Leve
Ol (mass%) | Pb(ppm) | Zn (ppm) Cl (mess9%)
Experimentd
Example 1-1 2a 04
i 6.0 04 0.2
Experimentd b -
Example 1-2 _
Experimentd
Example 1-3 3a 04
i 81 09 0.2
Experimentd 3h .
Example 1-4 _
Experimentd
Example 1-5 4a 04
i 14.0 2.8 01
Experimentd 4b .
Example 1-6 _
Experimentd
>a 04
Exam'ple 1-7 195 0 03
Experimentd 5h >
Example 1-8 _
Experimentd
Example 1-9 1-a 04
i 31 320 33
Experimentd 1b -
Example 1-10 _
Experimentd
Example1-11 | o2 106
i 19.0 18.0 0.3
Experimentd &b -
Example 1-12 .

[0155]
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Asisapparent from Table 5, Experimental Examples 1-1 to 8, the Cl concentration
of second desdlted cake C2 washed with second desdting washing-solution W2 was 2.0
mass¥o or less.  In Experimental Examples 1-1 to 4 in which durry prepared by blending
flue ash P1 with first desalting washing-solution W1 having a chlorine concentration of 3
mass% or 5 mass% was treated, the Pb concentration and Zn concentration of the first
filtrate W3, which was obtained by stirring Surry S1 for 30 minutes and subjecting a
liquid phase derived from first desdting washing-solution W1 to solid-liquid separation,
wasalow vaueof 1 ppmorless. Incontrast, in Experimenta Example 1-9 and
Experimental Example 1-10, in which durry prepared by blending flue ash P1 with fresh
water asfirg desating washing-solution W1 was treated, the Pb concentration and Zn
concentration of thefirst filtrate W3, which was obtained by stirring Slurry S1 for 30
minutes and subjecting aliquid phase derived from first desalting washing-solution to
solid-liquid separation, was arelaivey highvaue.  In Experimental Example 1-11 and
Experimental Example 1-12, in which durry prepared by blending flue ash P1 with ahigh
chlorine concentration water having a chlorine concentration of 18 mass% asfirst
desdting washing-solution W1 was treated, € ution of chlorine from flue ash P1into the
high chlorine concentration water was not sufficient and the Cl concentration of second
desdted cake C2 was not sufficiently reduced.

[0156]

In treatment of drainage W5 to be discharged out of the system according to the
condtitution of the desdter 20 for a chlorine-containing powder shown in Figure 10, the
effect of the pH of drainage W5 on the treatment was evaluated. More specificdly, five
samples of drainage W5 different pH to be discharged out of the system were prepared by
using flue ash of level B shownin Table 1 and adding apH adjuster to amixture of first
filtrate W3 and second filtrate W4 obtained in the same process (first desdting washing-
solution W1: seawater, second desalting washing-solution W2: seawater) asleve 2-b
showninTable4. To each of the five samples, an ORP modifier (NaSH) was added so
asto obtain aredox potentia of -200 mV. After the mixture was tirred for 15 minutes,
an inorganic flocculant (FeCls) was added to the mixture in the amount corresponding to

the amount of the ORP modifier interms of molar equivalent.  The mixture was stirred
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for 15 minutes.  Then, apolymer flocculant (Diamond lock, Manufactured by Mitsubishi
Chemicd Corporation) (30 ppm) was added to the mixture.  The drainage samplesthus
obtained were subjected to solid-liquid separation by suction filtration to obtain drainages
W9 (corresponding to third filtrate W6) different in pH to be discharged out of the system.
Table 6 shows heavy metal contents of drainage W5 (Reference Example) before pH
adjustment to be discharged out of the system and drainages W9 (corresponding to third
filtrate W6) different in pH and to be discharged out of the system.  Table 6 also shows

the Japanese uniform effluent standard as reference.

[0157]
[Teble 6]
H meta (ppm
Leve H | (e Pb ze:w (F’F(’:r ) Hg
'Exxrfaer:mmegti‘ 9 ; 005 <0.05 <001 | <0.0005
E&ﬁgg 105 i 010 03 05 0.0010
gﬁgtg 3 ; 35 07 05 0.0055
Exxﬁrgt_j 6 ; 75 0.2 <0.01 0.0010
Exxﬁgr:ng 12 - 05 <0.05 04 0.0010
Fg:rﬂeglcg 13 6 45 06 06 00120
Japanese uniform effluent standard 0.1 20 05 0.005
[0158]

Asisapparent from Table 6, in Experimentd Example 2-1 using asample of pH 9
and Experimenta Example 2-2 using asample of pH 10.5, dl heavy metals evauated
satisfied the val ues specified in the Japanese uniform effluent standard.  In contragt,
Experimental Examples 2-3 and 4 using asample of pH in the acidic range, Experimenta
Example 2-5 usng asample of pH in the dkainerange, smilarly to Reference Example,
the amount of heavy metd, particularly, Pb was outside the range of the Japanese uniform
effluent sandard. As described above, it was clearly demonstrated that elution of heavy
metadsin the drainage can be more sufficiently suppressed by controlling pH when heavy
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metd flocculation cake isformed when heavy metds are removed from adrainagein
accordance within the desdting process for a chlorine-containing powder and by a desalter

for achlorine-containing powder of the present invention.

Reference SignsList
[0159]
1,10, 20, 30, 40,50 Desdter for achlorine-containing powder
2 ElutionvessH
3 Firg solidHiquid separation apparatus
4,12 Surry carrier device
5 Frg solution-sending apparatus (pump mechanism)
6 Second solution-sending apparatus (pump mechanism)
7 Frg chlorineion concentration monitoring apparatus
8 Second chlorineion concentration monitoring apparatus
9 Desdted cake carrier
11 Heavy metd insolubilization reaction vessel
15 Heavy metd flocculation cake carrier
16 Third solution-sending apparatus (pump mechanism)
17 Fourth solution-sending apparatus (pump mechanism)
18 Fifth solution-sending apparatus (pump mechanism)
19 Third chlorineion concentration monitoring apparatus
21 Chlorine-containing powder supply apparatus
22 Firg desdting washing-solution supply apparatus
22a  First supply regulation valve (regulation valve mechanism)
23 Freshfirgt desalting washing-sol ution supply apparatus
23a  Second supply regulation vave (regulation vave mechanism)
24,115 Stirring device
243, 115a Stirring blade
31 Second desdting washing-sol ution supply apparatus
3la Third supply regulation valve (regulation valve mechanism)



- 66 -

32 Fresh second desalting washing-solution supply apparatus
32a Fourth supply regulation vave (regulation va ve mechanism)
111 ORP modifier supply apparatus

111a ORP regulator supply regulator valve

112 Inorganic flocculant supply apparatus

112a Inorganic flocculant supply control vave

113 Polymer flocculant supply apparatus

113a Polymer flocculant supply control vave

114 pH Adjuster supply apparatus

114a pH Regulator supply regulator valve

141 Third desalting washing-sol ution supply apparatus

141a Fifth supply regulation vave (regulation valve mechanism)
142 Fresh firgt desating washing-solution supply apparatus
142a  Sixth supply regulation vave (regulation vave mechanism)
201 Control apparatus

VatoVo Vavemechanism

P1 Chlorine-containing powder

S1,S2  Surry

Cl First desdlted cake

C2 Second desdted cake

C3 First flocculation cake

C4  Second flocculation cake

W1 Frst desating washing-solution

Wla Freshfirg desdting washing-solution

W2 Second desdting washing-solution

W2a Fresh second desalting washing-solution

W3 Frdfiltrate

W4 Second filtrate

W5 Dranageto be discharged out of system

W6 Thirdfiltrate
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W7 Third desalting washing-solution

W7a Freshthird desdting washing-solution
W8 Fourthfiltrate

W9 Drainage out of system
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Clams

[Clam 1]

A desdlting process for a chlorine-containing powder, comprising

adurry formation step of forming surry by blending afirst desdting washing-
solution with a chlorine-containing powder,

achlorine eution step of duting chlorine contained in the chlorine-containing
powder into aliquid phase within the durry,

adesdted cake formation step of separating part or whole of the liquid phase from
the durry, from which chlorine has been eluted, to obtain afirst desalted cake and afirst
filtrate, and

adesdted cake washing step of washing thefirst desalted cake with asecond
desdting washing-sol ution, which is different from the first desalting washing-solution, to
obtain asecond desalted cake and a second filtrate, wherein

whilethefirg filtrate obtained in the desdted cake formation step and/or the
second filtrate obtained in the desated cake washing step are at least partly recycled asthe
first desdting washing-solution and a chlorineion concentration of the first desalting
washing-solution is controlled, the durry formation step, the chlorine dution step, the
desdted cake formation step and the desalted cake washing step are repeated every timea
chlorine-containing powder is supplied.

[Clam 2]

The desdting process for a chlorine-containing powder according to Claim 1,
wherein, in a case where the chlorine ion concentration of the first desating washing-
solution exceeds afirgt threshold, the first desalting washing-solution is controlled so asto
satify thefirgt threshold, with afresh first desalting washing-solution.

[Clam 3]

The desdlting process for a chlorine-containing powder according to Claim 1,
wherein seawater is used asthe first desalting washing-solution to beinitidly added to the
chlorine-containing powder, and the chlorine ion concentration of the first desalting

washing-solution is controlled not to exceed 15 mass%.
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[Clam 4]

The desdlting process for a chlorine-containing powder according to Claim 1,
wherein, while the second filtrate obtained in the desdted cake washing step is at least
partly recycled as the second desating washing-sol ution and a chlorine ion concentration
of the second desalting washing-solution is controlled, the durry formation step, the
chlorine e ution step, the desalted cake formation step and the desalted cake washing step
are repeated every time a chlorine-containing powder is supplied.

[Clam 5]

The desdlting process for a chlorine-containing powder according to Claim 4,
wherein, in a case where the chlorineion concentration of the second desalting washing-
solution exceeds a second threshold, which is different from the first threshold, the second
desdting washing-sol ution is controlled so as to satisfy the second threshold, with afresh
second desalting washing-solution.

[Claim €]

The desdting process for a chlorine-containing powder according to Clam 4 or 5,
wherein the chlorine ion concentration of the second desdting washing-solution is
controlled so as not to exceed 3.5 mass%b.

[Clam 7]

The desdlting process for a chlorine-containing powder according to Claim 1,
further comprising the following steps (1) to (3):

(1) adrainage collection step of collecting one or two or more of washing solutions
selected from the group consisting of the first filtrate, the second filtrate, the first desdlting
washing-solution recycled as the first desdting washing-sol ution and the second desdlting
washing-solution recycled as the second desalting washing-sol ution and not be subjected
to recycling asthefirst desalting washing-solution or the second desalting washing-
solution, as drainage;

(2) aheavy metal insolubilization step of insolubilizing heavy metd's contained in
the drainage as aflocculate like floc by adding a heavy metal scavenger to the drainage
collected inthe step (2);



-70-

(3) aheavy metal flocculation cake formation step of separating part or whole of a
liquid phase from aflocculation (floc)-containing solution containing heavy metals
insolubilized in the step (2) to obtain afirst flocculation cake and athird filtrate.

[Clam §]

The desdting process for a chlorine-containing powder according to Clam 7,
further comprising the following step (4):

(4) aheavy-metal flocculation cake washing step of washing thefirst flocculation
cake with athird desdting washing-solution, which is different from the first desalting
washing-solution and the second desalting washing-solution, to obtain a second
flocculation cake and afourth filtrate.

[Clam 9]

The desdting process for a chlorine-containing powder according to Clam 7 or 8,
wherein, in the heavy meta insolubilization step, a pH of the drainageisset to 7 to 11.
[Claim 10]

The desdting process for a chlorine-containing powder according to Clam 8,
wherein the fourth filtrate obtained in the heavy metd flocculation cake washing step is at
least partly recycled asthefirst desalting washing-solution.

[Claim 11]

The desdlting process for a chlorine-contai ning powder according to Claim 10,
wherein, while the second filtrate obtained in the desdted cake washing step is at least
partly used as the third desalting washing-solution and/or the fourth filtrate obtained in the
heavy metd flocculation cake washing step is at least partly recycled asthe third desdting
washing-solution, and a chlorineion concentration of the third desdting washing-solution
is controlled, the washing treatment in the heavy meta flocculation cake washing stepis
carried out.

[Clam 12]

The desdlting process for a chlorine-contai ning powder according to Claim 11,

wherein in a case where the chlorineion concentration of the third desalting washing-

s0lution exceeds a third threshold, which is different from the first threshold and the
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second threshold, the third desalting washing-solution is controlled so as to satisfy the third
threshold with afresh third desating washing-sol ution.
[Claim 13]

The desdlting process for a chlorine-contai ning powder according to Claim 11,
wherein the chlorineion concentration of the third desalting washing-solution is controlled
S0 as not to exceed 3.5 masst.

[Clam 14]

The desdting process for a chlorine-containing powder according to Clam 1 or 7,
wherein the chlorine-contai ning powder includes one or two or more powders selected
from incineration fly ash, flue ash and chlorine bypass dust.

[Claim 15]

A desdter for a chlorine-containing powder comprising

afirgt desdting washing-sol ution supply apparatus for supplying afirst desating
washing-solution,

an dution vessd for forming durry by blending a chlorine-containing powder with
thefirgt desalting washing-solution from the first desalting washing-solution supply
apparatus; and at the same time, eluting chlorine contained in the chlorine-containing
powder into aliquid phase within the durry,

afirg solid-liquid separation gpparatus for separating part or whole of theliquid
phase from the durry from which the chlorine isremoved by e ution to obtain afirst
desalted cake and afirdt filtrate,

adurry carrier device, which transports the durry treated in the el ution vessdl to
thefirg solid-liquid separation gpparatus,

a second desalting washing-sol ution supply apparatus for supplying asecond
desdlting washing-solution, which is different from the first desalting washing-solution, for
washing thefirst desdted cakein the firgt solid-liquid separation apparatusto obtain a
second desalted cake and a second filtrate,

afirg solution-sending apparatus for sending the first filtrate obtained in the first
desdted cake formation treatment performed in the first solid-liquid separation gpparatus
and/or the second filtrate obtained in the first desalted cake washing treatment performed
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inthefirgt solid-liquid separation gpparatus to the first desalting washing-sol ution supply
apparatusin order to recycle at least parts of thefirst filtrate and/or the second filtrate as
thefirst desalting washing-solution, and

afirg chlorine ion concentration monitoring apparatus for monitoring the chlorine
ion concentration of the first desalting washing-solution.
[Claim 16]

The desdter for achlorine-containing powder according to Claim 15, further
comprising

afresh first desalting washing-sol ution supply apparatus for supplying afresh first
desdlting washing-sol ution as the first desdlting washing-solution to the first desdting
washing-solution supply apparatus, wherein

thefirst desdlting washing-solution supply apparatus comprises afirst supply
regulation valve, which can change the amount of the first desdting washing-solution to
be supplied from the first desalting washing-solution supply apparatus to the e ution
vessdl; and at the same time, which enables discharge from the first desalting washing-
solution supply apparatus,

the fresh first desalting washing-sol ution supply apparatus comprises a second
supply regulation vave, which can change the amount of the washing solution to be
supplied to the first desalting washing-sol ution supply apparatus, and

in a case where the chlorineion concentration of the first desalting washing-
solution exceeds afirgt threshold, thefirst supply regulation vaveis controlled to stop or
reduce supply of the first desalting washing-solution from the first desalting washing-
solution supply apparatus to the eution vessel, and to discharge part or whole of the first
desalting washing-sol ution from the first desdting washing-solution supply apparatus, and
then, the second supply regulation vave of the fresh first desdting washing-solution
supply apparatusis controlled to supply the fresh first desalting washing-solution to the
first desalting washing-solution supply apparatus as the first desdting washing-solution so
asto saisfy thefirst threshold.
[Clam 17]
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The desdter for achlorine-containing powder according to Claim 15, further
comprising

a second solution-sending apparatus for sending the second filtrate obtained in the
first desdted cake washing trestment performed in the first solid-liquid separation
gpparaus to the second desalting washing-solution supply apparatusin order to recycle at
least part of the second filtrate as the second desd ting washing-solution; and

asecond chlorineion concentration monitoring apparatus for monitoring the
chlorine ion concentration of the second desalting washing-solution.
[Claim 18]

The desdter for achlorine-containing powder according to Claim 17, further
comprising

afresh second desalting washing-solution supply apparatus for supplying afresh
second desalting washing-sol ution as the second desalting washing-solution to the second
desdting washing-sol ution supply apparatus, wherein

the second desalting washing-solution supply apparatus comprises athird supply
regulation valve, which can change the amount of the second desalting washing-solution
to be supplied from the second desalting washing-sol ution supply apparatusto the first
desdted cake; and at the same time, which enables discharge from the second desalting
washing-solution supply apparatus;

the fresh second desalting washing-sol ution supply apparatus comprises afourth
supply regulation vave, which can change the amount of the washing solution to be
supplied to the second desalting washing-sol ution supply apparatus, and

in a case where the chlorineion concentration of the second desalting washing-
solution exceeds a second threshold, which is different from the first threshold, the third
supply regulation vaveis controlled to stop or reduce supply of the second desalting
washing-sol ution from the second desalting washing-sol ution supply apparatus to thefirst
desdted cake, and to discharge part or whole of the second desalting washing-solution
from the second desalting washing-solution supply apparatus, and then, the fourth supply
regulation valve of the fresh second desdting washing-sol ution supply apparatusis
controlled to supply the fresh second desalting washing-solution to the second desalting
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washing-sol ution supply apparatus, as the second desalting washing-solution so asto
sati sfy the second threshold.
[Claim 19]

The desdter for achlorine-containing powder according to Claim 15 or 17, further
comprising

aheavy metal insolubilization reaction vessel for collecting and storing one or two
or more solutions selected from the group consisting of the firgt filtrate and the second
filtrate that are not to be recycled asthefirst desdting washing-solution or the second
desdlting washing-sol ution, the first desalting washing-sol ution sent as drainage from the
first desalting washing-solution supply apparatus, and the second desalting washing-
solution sent as drainage from the second desalting washing-solution supply apparatus,
and insolubilizing heavy metals contained in the drainage as aflocculate like floc by
adding aheavy meta scavenger thereto;

a second solid-liquid separation agpparatus, which separates part or whole of the
liquid phase from the floccul ation (floc)-containing solution containing the insol ubilized
heavy metdsto obtain afirst flocculation cake and athird filtrate; and

aflocculation (floc)-containing solution carrier device for transporting the
flocculation (floc)-containing solution treated in the heavy metal insolubilization reaction
vessd to the second solid-liquid separation apparatus.

[Claim 20]

The desdter for achlorine-containing powder according to Claim 19, further
comprising

athird desdting washing-sol ution supply apparatus for supplying athird desdting
washing-solution, which is different from the first desalting washing-solution and the
second desalting washing-solution, for washing in the second solid-liquid separation
apparatus to obtain a second flocculation cake and afourth filtrate.

[Claim 21]
The desdter for achlorine-containing powder according to Claim 19, further

comprising
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athird solution-sending apparatus for sending the fourth filtrate obtained in
washing treatment of the first flocculation cake performed in the second solid-liquid
Separation apparatus, to the first desalting washing-solution supply apparatusin order to
recycle at least part of the fourth filtrate as the first desalting washing-sol ution.
[Clam 22]

The desdter for achlorine-containing powder according to Claim 19, further
comprising

afourth solution-sending apparatus for sending the second filtrate obtained in the
first desdted cake washing trestment performed in the first solid-liquid separation
apparatus, to the third desalting washing-sol ution supply apparatusin order to use a least
part of the second filtrate as the third desalting washing-solution, and/or,

afifth solution-sending apparatus for sending the fourth filtrate obtained in the first
floccul ation cake washing treatment performed in the second solid-liquid separation
apparatus, to the third desdting washing-sol ution supply apparatusin order to recycle at
least part of the fourth filtrate as the third desdting washing-solution, and

athird chlorine ion concentration monitoring apparatus for monitoring achlorine
ion concentration of the third desalting washing-sol ution.
[Claim 23]

The desdter for achlorine-containing powder according to Claim 22, further
comprising

afresh third desalting washing-sol ution supply apparatus for supplying afresh
third desalting washing-solution as the third desdting washing-sol ution to the third
desdlting washing-sol ution supply apparatus, wherein

the third desdlting washing-sol ution supply apparatus comprises afifth supply
regulation valve, which can change the amount of the third desating washing-solution to
be supplied from the third desalting washing-sol ution supply apparatusto the first
flocculation cake; and at the same time, which enables discharge from the third desalting
washing-solution supply apparatus;
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the fresh third desalting washing-sol ution supply apparatus comprises asixth
supply regulation vave, which can change the amount of the washing solution to be
supplied to the third desalting washing-sol ution supply apparatus, and

in a case where the chlorineion concentration of the third desalting washing-
solution exceeds athird thresnold, which is different from the first threshold and the
second threshold, the fifth supply regulation vaveis controlled to stop or reduce supply of
the third desalting washing-solution from the third desalting washing-solution supply
apparatusto thefirst flocculation cake, and to discharge part or whole of the third desdting
washing-solution from the third desalting washing-sol ution supply apparatus, and then,

the sixth supply regulation valve of the fresh third desalting washing-solution
supply apparatusis controlled to supply the fresh third desalting washing-solution to the
third desalting washing-solution supply apparatus, asthe third desalting washing-solution
s0 asto satisfy the third threshold.
[Claim 24]

The desdter for achlorine-containing powder according to Claim 19, wherein a
same apparatusis used asthe firg solid-liquid separation gpparatus and the second solid-
liquid separation apparatus and respective treatments by the apparatuses are carried out.





