(12) STANDARD PATENT (11) Application No. AU 2012367236 B2
(19) AUSTRALIAN PATENT OFFICE

(54) Title
A process for lime slurry production

(51) International Patent Classification(s)

C04B 2/06 (2006.01) C04B 2/08 (2006.01)

CO02F 5/10 (2006.01)
(21) Application No: 2012367236 (22) Date of Filing:  2012.09.12
(87) WIPO No: WO013/112204

(30)  Priority Data

(31) Number (32) Date (33) Country
13/355,872 2012.01.23 us
(43) Publication Date: 2013.08.01

(44) Accepted Journal Date: 2016.07.07

(71)  Applicant(s)
Applied Specialties, Inc.

(72)  Inventor(s)
Scheurmann lll, Clarence

(74)  Agent/ Attorney
Spruson & Ferguson, L 35 St Martins Tower 31 Market St, Sydney, NSW, 2000

(56) Related Art
US 7897062 B1
US 7718085 B1




wo 20137112204 A1 I 0N OO O A

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2013/112204 A1

1 August 2013 (01.08.2013) WIPOIPCT

(51) International Patent Classification: (74) Agent: HANZLICEK, Jennifer; 388 South Main Street,

C04B 2/06 (2006.01) CO2F 5/10 (2006.01) Suite 500, Akron, Ohio 44311-4407 (US).
C04B 2/08 (2006.01) (81) Designated States (uniess otherwise indicated, for every
(21) International Application Number: kind of national protection available): AE, AG, AL, AM,
PCT/US2012/054803 AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
. . BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
(22) International Filing Date: DO, DZ, EC, FE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
12 September 2012 (12.09.2012) HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
(25) Filing Language: English KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
) ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
(26) Publication Language: English NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU,
(30) Priority Data: RW, SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ,
13/355,872 23 January 2012 (23.01.2012) Us Eﬁ ZT&T/ TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA,

(71) Applicant (for all designated States except US): AP- , o
PLIED SPECIALTIES’ INC. [US/US], 33555 Pin Oak (84) Des1gnated States (unless otherwise lndlcated, fO}" every
Parkway, Avon Lake, Ohio 44012 (US). kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
(72) Inventor; and UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
(75) Imventor/Applicant (for US only): SCHEURMANN, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,

Clarence, III [US/US]; 28294 Edgepark Boulevard, West-
lake, Ohio 44012 (US).

EE, ES, FL FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,

[Continued on next page]

(54) Title: A PROCESS FOR LIME SLURRY PRODUCTION

(57) Abstract: A process for controlling
scaling on and within lime slaking and
handling equipment such as SDA atom-
izers and reducing lime usage by form-
ing a mixture with at least one polymer-
ic dispersant and a quantity of water and
introducing the mixture to a vessel for
preparation of a lime slurry.

10

50



WO 2013/112204 A1 IWAT 00N AV AT VT O A

MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, Published:
SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, __ g .
GW, ML, MR, NE, SN, TD, TG). with international search report (Art. 21(3))

—  with amended claims (Art. 19(1))



07 Jun 2016

2012367236

1
A PROCESS FOR LIME SLURRY PRODUCTION

Background of the Invention

A. Field of Invention

[0001] The present invention is directed generally to a method of preparing an alkaline-
neutralizing agent. The present method described herein may provide a reduction in the alkaline

chemical usage as well as a reduction in equipment scaling.

B. Description of the Related Art

[0002] Suspensions of alkaline-neutralizing agents may be used in a variety of diverse
applications. Alkaline-neutralizing agents may be, for example, caustic solutions or lime
slurries. Lime slurries can commonly be used in a water-softening process called “lime
softening” where lime causes ‘hardness’ ions to precipitate from and settle out of solution, thus
softening the water. In wastewater and process water applications, it can be desirable to use lime
slurries instead of conventional caustic (often prepared from sodium hydroxide, or “NaOH”)
solutions to adjust the pH of, or to neutralize acidic solutions on a commercial, municipal,

and/or industrial scale.

[0003] In order to make these suspensions of alkaline-neutralizing agents, an alkaline
chemical may be required. An alkaline chemical (those chemicals having a pH greater than 7)
may be a chemical like NaOH or lime. To neutralize acidic solutions of both raw and treated
water, caustic solutions can be used. These high-concentration caustic solutions (for example,
about 50% NaOH with the balance as water) can be typically used for many of these
applications due to the difficulty in handling lime and its traditional slurries, described in
summary below. However, caustic solutions can be highly dangerous and must be carefully
controlled to ensure that humans do not come into contact with these solutions, which can cause
severe burns. In addition, the solid NaOH particles that often can be used to make caustic
solutions by dissolution in water also present serious health concerns, and their use, shipment,
and storage must be carefully controlled; they are subject to numerous safety regulations. Lime
can be considerably less expensive than NaOH and also may be preferable from a health-safety
standpoint, but handling problems associated with lime typically overshadow its use. These

alkaline-neutralizing agents may contain lime particles, which can be suspended in lime slurries.
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One example of lime slurry usage can be in sewage and wastewater treatment, where alkaline-
neutralizing agents may commonly be used to treat large amounts of water that have an acidic

pH, or to increase the pH of the water to kill bacteria, microbes, and/or other organisms.

[0004] Lime slurries may sometimes be used as a substitute for caustic solutions to raise or
neutralize the pH of commercial-scale acidic solutions such as treated wastewater. Unlike
NaOH solution, these slurries may not be true solutions but instead can be suspensions of solid
particles of hydrated lime in water. To make a lime slurry, particles of quicklime (chemically,
calcium oxide or CaQO) can be added to a water carrier, wherein the quicklime particles are
hydrolyzed to produce particles of hydrated lime (Ca(OH),). Alternatively, dry hydrated lime,

Ca(OH); can be slurried with water to make a hydrate slurry.

[0005] Lime slurries may exhibit comparable reducing or alkaline-pH neutralizing power as
alkali-metal hydroxide solution caustic agents while not requiring the addition of potentially
hazardous alkali-metal hydroxides to the slurries. A conventional lime-based caustic-

replacement slurry may include a quantity alkali-metal hydroxide in the slurry.

[0006] To approach the neutralization power of conventional caustic solutions, very-high
solids lime slurries may be used, for example about or exceeding 30% hydrated lime solids by
weight. But using such high-content lime solids can be problematic because the resulting
viscosity can render the slurries impractical or un-useful from a materials-handling standpoint.

One way to reduce the viscosity of a high solids lime slurry may be to add gypsum.

[0007] Another method to moderate the viscosity of a high-solids content hydrated lime
suspension may be to incorporate a polymeric dispersing agent. For example, certain
polyacrylic acids have been used as dispersing agents to moderate the viscosity of such a high-
solids suspension. Other methods of making an alkaline-neutralization agent with high solids
have been outlined in several patent applications. Some examples of these high solids lime
slurries have been outlined in U.S. Patent No. 7,718,085 and U.S. Patent No. 7,897,062.
However, creating lime slurries, especially a high solid version, can lead to scale. One issue
with using lime slurries can be scaling with the equipment. For example, the increase in solids
can result in very high viscosities and can also lead to increased scaling in the slurry-producing
and conveying equipment as well as in other areas within the process. This scaling can occur

within the atomizers of a spray dry absorber (SDA). The scaling can lead to maintenance issues,
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feed rate decrease, density changes, and reduction of stability in the sulfur oxide (SOx) levels in
the SDA. Other inconsistencies not listed herein may also occur within the lime slurry process.

In addition, scaling may also increase lime usage.

[0008] Therefore, it is desirable to develop the process in which scaling may be reduced in
the production of a lime slurry in order to reduce these issues associated with scaling described

herein.

[0009] The present invention may provide improved methods for reducing the scaling
during the lime slurry process and generating a more highly reactive slurry that can reduce lime

usage.

Summary of the Invention

[0010] Accordingly, it is an object of the invention to provide a process of making an
alkaline-neutralizing agent. It may include the step of forming a mixture comprising at least one
polymeric dispersant and a quantity of water. It may also include the step of introducing the
mixture to a vessel for preparation of a slurry. The alkaline-neutralization agent may comprise a

lime slurry.

[0010a]  According to a first aspect of the present invention there is provided a process of
reducing the usage of lime in a lime slurry, comprising the steps of:

forming a mixture comprising at least one polymeric dispersant comprising a straight
chain polyacrylate homopolymer and a quantity of water;

introducing the mixture to a vessel prior to slaking for preparation of the lime slurry, and

slaking a quantity of lime and the mixture in the vessel to form the lime slurry;

wherein the useage of lime in the lime slurry is reduced by about 25% to about 37% by
weight; and

wherein the lime slurry is prepared under a continuous flow process.

[0010b]  According to a second aspect of the present invention there is provided a process of
reducing the usage of lime in a lime slurry, comprising the steps of:

forming a mixture comprising at least one polymeric dispersant and a quantity of water
wherein at least one polymeric dispersant is a straight-chain polyacrylate homopolymer and

wherein at least one polymeric dispersant is heat-stable;
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adding the mixture comprising at least one polymeric dispersant and the quantity of water
to a quantity of lime;

forming a lime slurry from the mixture comprising at least one polymeric dispersant, the
quantity of water, and the quantity of lime,

wherein the usage of lime in the lime slurry is reduced by about 25% to about 37% by
weight; and

wherein the lime slurry is prepared under a continuous flow process.

[0011] According to one embodiment, the process of forming the mixture comprising at
least one polymeric dispersant and a quantity of water occurs prior to the step of introducing the

mixture to the vessel for preparation of a slurry.

[0012] In another embodiment, the process of forming the mixture comprising at least one
polymeric dispersant and a quantity of water occurs simultaneously with the step of introducing

the mixture to the vessel for preparation of a slurry.

[0013] In yet another embodiment, the process of forming the mixture further comprises the

step of adding the quantity of water to at least one polymeric dispersant.

[0014] In another embodiment, the process of forming the mixture further comprises the

step of adding at least one polymeric dispersant to the quantity of water.

[0015] In another embodiment, at least one polymeric dispersant used within the process is

a straight-chain polyacrylate homopolymer.

[0016] In another embodiment, at least one polymeric dispersant used within the process is

heat-stable.

[0017] In still yet another embodiment, the process of making a slurry is performed under a

batch process.

[0018] In still yet another embodiment, the process of making a slurry is performed under a

continuous flow process.
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[0019] In still yet another embodiment of the invention, the process of making an alkaline-

neutralizing agent reduces scaling.

[0020] In still yet another embodiment, the process of making an alkaline-neutralizing agent

reduces alkaline chemical usage.

[0021] In yet another embodiment, the process of making an alkaline-neutralizing agent

reduces waste ash.

[0022] In still another embodiment, the process of making an alkaline-neutralizing agent

reduces mercury gas emissions.

[0023] In another embodiment, the process of making a lime slurry comprises the steps of
forming a mixture comprising at least one polymeric dispersant and a quantity of water wherein
at least one polymeric dispersant is a straight-chain polyacrylate homopolymer and wherein at
least one polymeric dispersant is heat-stable; forming a mixture comprising at least one
polymeric dispersant and a quantity of water wherein at least one polymeric dispersant is added
to quantity of water; and introducing the mixture to a vessel for preparation of a slurry wherein
the process reduces scaling, reduces alkaline chemical usage, and reduces waste ash, and

reduces mercury gas emissions.

[0024] In another embodiment, the process of making a lime slurry, comprises the steps of
forming a mixture comprising at least one polymeric dispersant and a quantity of water wherein
at least one polymeric dispersant is a straight-chain polyacrylate homopolymer and wherein at
least one polymeric dispersant is heat-stable; and forming a mixture comprising at least one
polymeric dispersant and a quantity of water wherein at least one polymeric dispersant is added

to the quantity of water.

[0025] Further, another object of the present invention can be to provide a process of

making an alkaline-neutralizing agent that is easy to implement and use.

[0026] Still other benefits and advantages of the invention will become apparent to those
skilled in the art to which it pertains upon a reading and understanding of the following detailed

specification.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0027] The invention may take physical form in certain parts and arrangement of parts, a
preferred embodiment of which will be described in detail in this specification and illustrated in

the accompanying drawings which form a part hereof and wherein:

[0028] FIGURE 1 is a flow diagram schematically illustrating the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0029] A process for making an alkaline-neutralization agent is disclosed. The process can
be used in all applications using an alkaline-neutralization agent to prepare a slurry, including a
lime slurry 50. The alkaline-neutralization agent may comprise at least one polymeric
dispersant 10 and a solvent. The solvent may be water 20. Besides the alkaline-neutralization
agent, the slurry may also comprise an alkaline chemical like NaOH. The alkaline chemical
may be NaOH in various forms including but not limited to pellets, flakes, chips, granules, and
solutions. The slurry may contain slaked or hydrated lime, or a caustic replacement in softening
applications and/or to neutralize acidic pH of wastewater and other aqueous liquids on a
municipal, commercial, or industrial scale. It can also be used with high solids lime slurries, for

example in those described in U.S. Patents 7,718,085 and 7,897,062.

[0030] The method may use at least one polymeric dispersant 10 which does not suffer
from the drawbacks of conventional polymeric dispersants: these heat-stable polymeric
dispersants 10 can withstand elevated temperatures about or greater than 180°F F (82°C).
Often, these heat-stable polymeric dispersants 10 may withstand temperatures at about 200°F or
about 225°F without becoming inactivated or ineffective. These polymeric dispersants 10 can

also be stable under the elevated pHs associated with a lime slurry 50.

[0031] If at least one heat-stable polymeric dispersant 10 is to be used, it may be selected so
that it can be effective in maintaining the hydrated lime particles in the slurry and limiting
hydrolysis of the quicklime particles suspended. The use of at least one heat-stable polymeric
dispersant 10 may assist in sufficiently dispersing the hydrated lime particles in the water carrier
phase so as to appropriately moderate the suspension viscosity as further described below for an
extended period. At the same time, the use of at least one heat-stable polymeric dispersant 10

can withstand temperatures of about or in excess of 180°F, including those temperatures of
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about 200°F, about 220°F, or about 225°F without losing the above-mentioned capability. In an
embodiment of the present invention, the heat-stable polymeric dispersant 10 may be a straight-
chain polyacrylate homopolymer having a molecular weight in the range of about 1000 g/mol to
about 10000 g/mol, which can be made using an organic initiator and an isopropyl alcohol
chain-transfer agent. The straight-chain structure of the heat-stable polymeric dispersant 10 like
a polyacrylate homopolymer may contribute to a high degree of thermostability. With the
production of a straight-chain homopolymer like polyacrylate homopolymer, the organic
initiator may replace the persulfate/bisulfite redox reagents typically used as acrylate initiators,
and the isopropyl-alcohol chain-transfer agent may regulate chain-length and molecular weight
within the desired range without introducing ferrous sulfate typically used to make low
molecular-weight polyacrylates, and may consequently exclude or can be substantially devoid of
iron from the finished straight-chain homopolymer. One heat-stable polymeric dispersant 10
that may be used is available commercially from Coatex, LLC, Chester, S. Carolina under
product designation TH450-50AS, which is a straight-chain polyacrylate homopolymer having a

nominal molecular weight of about 4500 g/mol and which comprises about 50% acid solids.

[0032] In addition, the heat-stable polymeric dispersant 10 may be able to withstand a high
pH environment without being destroyed or modified. A high pH environment value may be
about 9.5 to about 13.0. Both the heat stability and high pH resistance of the polymeric
dispersant 10 can allow it to maintain its physical properties in order for it to be effective within
the lime slurry 50 and in reducing and/or stopping lime scaling using systems such as those of
an SDA. The polymeric dispersant 10 can maintain such properties as a small particle size,
which in essence can increase the affected surface area of the polymeric particles and can
provide a greater reaction potential for the polymeric dispersant-created lime slurry. This
increased reaction potential may improve the performance of the lime slurry 50 within the SDA

gas reaction zone and within clarifier mixing zones.

[0033] Within the process described herein, as shown in Figure 1, the polymeric dispersant
10 addition may be made to the water 20 either prior to or simultaneously with the addition of
this mixture to the vessel 40. The polymeric dispersant 10 may be added to the water 20, or the
water 20 may be added to the polymeric dispersant 10. This vessel 40 may be a mixing vessel, a
blending vessel, and/or a reaction vessel. The vessel 40 may also be any style or design. The
vessel 40 may also be configured to provide a batch process or a continuous flow process. The

water 20 may serve as the continuous phase for the suspension, and can be the medium in which
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the remaining, undissolved components (e.g. hydrated lime) may be suspended in the finished

lime slurry 50.

[0034] The amount of the polymeric dispersant 10 used may be about 0.3% to about 1.5%
by weight. The amount of water 20 used may be about 35% to about 60% by weight. The water
20 and the heat-stable polymeric dispersant 10 may then be mixed together, either prior to or

simultaneously with, the addition to the vessel 40.

[0035] The balance of the lime slurry 50 may be comprised of hydrated lime either with or
without gypsum. Although the gypsum may be added, it is not shown in Figure 1. The lime
slurry 50 may then be prepared according to the following methodology, wherein hydrated lime
is produced in situ through hydrolysis of quicklime. The volume of total lime slurry 50 at the
desired hydrated-lime solids content can first be determined based on application-specific
parameters. Once these values are known, the appropriate amount of water 20 and polymeric
dispersant 10 can then be charged to a mixing and/or blending vessel 40 equipped with agitators

in which the lime slurry 50 can be prepared.

[0036] The present invention may also be utilized in any lime slaking production unit
design. Therefore, any vessels capable of withstanding temperatures achieved when slaking
(hydrating) quicklime may also be considered useful to prepare the process and method

disclosed. These temperatures may be up to or above 225°F.

[0037] Once the total amount of lime slurry 50 and the hydrated-lime concentration to be
produced have been determined, an appropriate amounts of polymeric dispersant 10 , water 20,
and lime 30 can be added into the vessel 40 where the lime slurry 50 can be prepared. In one
embodiment, the heat-stable polymeric dispersant 10 and the water 20 may be added at the same
time, for example by co-injecting them or by impinging the polymeric dispersant 10 into the
stream of the water 20 when filling the vessel 40, which may accelerate thorough and uniform
mixing of the polymeric dispersant 10 into the water 20. After both the water 20 and the
polymeric dispersant 10 have been added, a batch operation may be used to continue agitating
the mixture for a period of time. This period of time may be 10 minutes to ensure uniform
mixing. In continuous lime slurry operations, a static mixer may be used into which the
polymeric dispersant 10 and water 20 may be added and mixed. Also, adding the polymeric

dispersant 10 into a point within the piping for the water 20 may also be done.
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[0038] If gypsum is to be added to the slurry, it can be added just prior to adding the

quicklime into the mixture. As for the polymeric dispersant 10, the final desired hydrated-lime
concentration in the lime slurry 50 can be determined in order to measure and deliver an
appropriate amount of gypsum into the vessel 40 if gypsum were to be added. For operational
purposes, the dosing may be done on the basis of the lime 30 feed to the slaker since this value

can be measured and monitored.

[0039] Subsequently, the lime 30, for example quicklime, can be added into the water 20
within the vessel 40 under constant agitation. In one embodiment, the powdered quicklime may
be injected below the water surface within the vessel 40 to avoid the generation of dust, which
can result not only in certain health concerns for the operator but also the loss of an unknowable
amount of quicklime from the hydrolysis reaction to produce suspended slaked lime (also
referred to as hydrated lime or Ca(OH),). Furthermore, the rate of quicklime addition to the
water can be regulated by the operator. For water volumes on the order of 15,000 gallons and
quickline quantities on the order of 50,000 pounds (which can produce a slurry of nominally
about 39% to about 40% by weight of hydrated lime), the addition may last from about one to

about two hours.

[0040] The lime 30 can begin to hydrolyze immediately on being introduced into the water
20. Consequently, during the time when the lime 30 may be added, the temperature of the
vessel 40 and its contents may rise, potentially exceeding about 200°F or about 225°F.
Depending on the amount of lime slurry 50 required and the concentration of hydrated lime to
be used, the hydration reaction typically may be completed within two to three hours after lime
30 addition, at which time the vessel 40 contents will begin to cool. As the example(s) below
will demonstrate, a lime slurry 50 made according to this process may possess Brookfield
viscosities in the range of about 650 cps to about 1000 cps as measured at 70°F and 5 RPMs,
with spindle #2, despite solids loadings in the range of about 30% to about 46% by weight.

[0041] The lime slurry 50, once made, can be stored for extended periods of time if
necessary. If stored for a long enough time that settling does occur, the solids can simply be
stirred back up through mixing or agitation prior to use. The lime slurry 50 does not suffer from
significant particle agglomeration as already discussed, so it can be possible to re-suspend the

solids prior to subsequent use.
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[0042] A benefit of using the heat-stable polymeric dispersant 10 is that it can withstand the
high temperatures in the lime slurry 50 resulting from the hydrolysis of quicklime to hydrated
lime. Thus, the polymeric dispersant 10 can be added to the slurry mixture before the quicklime
addition, and may remain functional to moderate viscosity for the finished high-solids lime
slurry 50 (post-hydrolysis) to within an acceptable range from a materials-handling standpoint,
for example from about 600 cps to about 2,000 cps at 70°F 5 RPMs with spindle #2. In
addition, a lime slurry 50 having the compositions and made as described above may not result
in substantial agglomeration and sedimentation of hydrated lime particles, despite the
incorporation of gypsum. The heat-stable polymeric dispersant 10 described above may inhibit
the sort of particle agglomeration that typically has been known to result based on the addition

of gypsum as a viscosity-control agent.

[0043] Additionally, the ability of the heat-stable polymeric dispersant 10 to withstand the
temperatures seen during lime hydration (slaking) may be improved by adding the polymeric
dispersant 10 to the water 20 before slaking the lime. Post-addition of the polymeric dispersant
10 to the vessel 40 after lime 30, namely quicklime, has been slaked to produce the hydrated in
lime suspension has been found to lower slurry viscosity from baseline for a lime slurry 50 of
about 40% solids by weight without any dispersant at all, with the resulting slurry viscosity still
too high. This viscosity may be about 10,000 cps at 70°F 5 RPMs with spindle #2, which may
be too high to permit efficient handling and pumping with existing industrial equipment, which
typically requires a viscosity below about 1,000 cps at 70°F 5 RPMs with spindle #2 for
efficient handling of fluids. Therefore, the order of adding the polymeric dispersant 10 may be
important. When the polymeric dispersant 10 is added to the water 20 prior to the introduction

of lime 30, namely quicklime, to produce hydrated lime in situ, the scaling can be reduced.

[0044] For the process described herein, there can be several different functional classes by
which the spray dry absorbers (SDA) can follow. First, those applications using various purge
waters for secondary atomization can be used. Second, applications which use higher quality
water for secondary atomization can also be utilized. Last, an SDA application where some of
the lime ash is recycled to improve the lime utilization can also be applied. These applications

are not limited to those listed herein.

[0045] Along with those benefits listed above, several other benefits may also occur for this

process, including but not limited to: 1) controlled scaling and depositing on the atomizers; and
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reduced overall systems maintenance; 2) reduced lime use; 3) reduced waste ash for disposal; 4)
improved mercury removal in the stack gases; and 5) improved environmental emissions

control.

[0046] First, in using the heat-stable polymeric dispersant 10 as described herein, the
mixing and/or blending vessel 40 where the lime slurry 50 may be prepared can exhibit a
substantial reduction in scale buildup. One of the most notable benefits of this process may be
the controlled scaling and depositing of the atomizers and SDAs. In addition, the lime slurry 50
density decreases and the feed rate of the lime slurry 50 can also be decreased. Pipes and
pumping systems for transporting the lime slurry 50 may be substantially deposit-free and may
not suffer from plugging as with conventional hydrated-lime slurries. In addition, using a
hydrated-lime slurry as disclosed herein, it may be possible to obtain comparable pH
neutralization of wastewater as compared with conventional lime-based slurries with a smaller
amount of slurry. This may suggest that a hydrated-lime slurry as disclosed herein can be more
reactive from a pH-neutralization standpoint than conventional lime slurries, which may be due
to the polymeric dispersant 10 disclosed herein being more effective to sustain small particles in
suspension (preventing sedimentation and the deposition of sludge), as well as to permit a high-
solids content of relatively small-sized hydrated lime particles (having greater available surface
area) while maintaining an acceptable viscosity for material-handling purposes. This reduction
in scale may lead to reduced overall systems maintenance and decreased operating costs

associated with lime usage and maintenance issues.

[0047] Second, there may be additional benefits seen with this process described herein.
The improved process can allow for a decreased lime 30 usage. This reduction in excess lime
may result in a lime 30 use reduction from about 25% to about 37%. This reduction in excess
lime 30 with its attending water 20 may lower the load during the process and can allow for a
generation of a more stable feed rate since the lime slurry 50 created can appear to be more
uniform. This improved stability of the system may also lead to more consistent products. For

example, sulfur oxide (SOx) levels can be more stable with the process.

[0048] Third, there can be a decrease of waste ash within the process described herein. This
decrease of waste ash may range from about 25% to about 38%. This can result in a more

favorable and environmentally positive process.
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[0049] Next, the process as described herein may result in a decrease in mercury content for
the ash products. Not only can this process control mercury gas emissions, but it may also result
in another more favorable, environmentally positive process. This decrease in mercury may also

improve the mercury removal in the stack gases.

[0050] Together, all of these benefits may provide improved productivity and costs

associated with the process herein.

[0051] Although the invention has been disclosed with respect to certain preferred
embodiments, it is to be understood that various modifications and alterations thereto are
possible and will be readily recognized by persons of ordinary skill in the art, all of which are
reasonably within the scope of the invention herein disclosed, and as set forth in the appended

claims.

Having thus described the invention, it is now claimed:
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CLAIMS

1. A process of reducing the usage of lime in a lime slurry, comprising the steps of:

forming a mixture comprising at least one polymeric dispersant comprising a straight chain
polyacrylate homopolymer and a quantity of water;

introducing the mixture to a vessel prior to slaking for preparation of the lime slurry, and

slaking a quantity of lime and the mixture in the vessel to form the lime slurry;

wherein the useage of lime in the lime slurry is reduced by about 25% to about 37% by
weight; and

wherein the lime slurry is prepared under a continuous flow process.

2. The process of claim 1, wherein the lime is CaO.

3. The process of claim 1, wherein the lime is Ca(OH)s.

4. The process of any one of claims 1 to 3, wherein the polymeric dispersant is about 0.3% to

about 1.5% by weight of the lime slurry.

5. The process of any one of claims 1 to 4, wherein said at least one polymeric dispersant is

heat-stable to about 101°C.

6. A process of reducing the usage of lime in a lime slurry, comprising the steps of:

forming a mixture comprising at least one polymeric dispersant and a quantity of water
wherein at least one polymeric dispersant is a straight-chain polyacrylate homopolymer and
wherein at least one polymeric dispersant is heat-stable;

adding the mixture comprising at least one polymeric dispersant and the quantity of water
to a quantity of lime;

forming a lime slurry from the mixture comprising at least one polymeric dispersant, the
quantity of water, and the quantity of lime,

wherein the usage of lime in the lime slurry is reduced by about 25% to about 37% by
weight; and

wherein the lime slurry is prepared under a continuous flow process.
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