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@ Process for producing a high concentration coal-water slurry.

@ A process for producing a coal-water slurry having a
high coal concentration, a low viscosity and a good stability
is provided, which process comprises causing the slurry to
have a composition of coal particles so that when the
particles are divided into 8 fractions, each having a particle
diameter range listed below, then the proportions by weight
of the particles contained in the respective fractions, relative
to the total weight of the particles contained in the slurry can
fall within the following numeral value ranges:-

28.0 to 50.0 % by weight
F.: (D /4% to less than Dy/4)--- 20.0 to 25.0 % by weight
F3: (DU4® to less than D/4%)-- 12.0 to 15.0 % by weight
Fs: (DY4* to less than D/4®%) - 6.0 to 10.0 % by weight
Fs: (D./45 to less than D /4%) - 3.0 to 12.0 % by weight
Fe: (D/4% to less than D /4%) -~ 1.5 to 5.2 % by weight
Fy: (Dy4’ to less than D/4%) - 0.8 to 4.0 % by weight
Fg: (D47 1o 0) -- 0.7 to 9.0 % by weight

wherein D represents the maximum particle diameter.
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- PROCESS FOR PRODUCING AVHIGHVCONCENTRATION COAL-WATER SLURRY

¢

This invention relates to a coal-water slurry, and more particularly it
relates to a process for producing a coal-water sTurry having a good
stability, a high coal concentration and a low viscosity with minimal
settlings.

Recently coal has come to be actively used in place of petroleum mainly
at thermal power stations. However, coal in the form of solid fuel is
difficult to handle; hence a large transport cost is required which is
a great influence on the cost of coal itself. Thus techniques by which
coal is slurried to make it possib1é to handle coal in the form of
fluid have been energetically deve1opéd. One of the products thus
developed is a mixture of heavy 0il with coal (Coal and 011 MiXtures,
hereinafter referred to as "COM"). In the caserof'COM, however, the
ratio by weight of heavy oil to coal is about 1 : 1; thus COM cannot be
regarded as a oil-free fuel and also its merit in respect of cost is
small. Further, methacoal in the form of a mixture of methanol with
coal also has a hjgh cost; hence it has not yet beenrpractically_used.

On the other hénd, CWM in the form of;a mixture of coa]{yith water
(CWM: abbreviation of Coal-Water Mixtures) is
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sufficiently practical in respect of cost; hence it has
recently been greatly noted. However, a problem raised in
the combustion of CWM is water content in CWM. Even as far

as its combustionrefficiency is concerned, naturally the
lower the water content, the better the efficiency, and in
the case of direct combustlon, a water content of 30 % or
rleSS is preferred. However, the lower the water content, rhe
_higher the viscosity of CWM; this raises a problem that when
it is transported by way of pipeline or the like, the
pressure loss increases.

Further, when CWM is practically used, a problem of
storage is also raised. When CWM is stored in a usual tank,
it is necessary for it torhave a superior stability, but
since CWM consists of coal particles and water, it is
preferred to reduce their particle diamerer, in order to
inhibit coal particles from settling as much as possible.
However, there is a tendency that when the particle diameter
is reduced, the viscosity increases.

In order to overcome such drawbacks, it has been
attempted to adjust the particle diameter dlstrlbutlon of
coal particles to thereby prepare a’ CWM of the so-called¥good
stability! having a high coal concentration and.a low viscosity
with minimal settlings. However, coal particles are not
completely spherical, and also the method of measuring rhe
particle diameter of coal particles are various as follows:

a method by means of sieves,a settllng method represented bythe

‘'andreasen Pipette,! a2 method of analyzing the partlcle shapes
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by way of photographs of SEM (Scanning Electron Microscope)
to calculate their representative diameter, etc. Thus, the
definition of the particie-diamefer also varies depending on
the meésﬁrement mgﬁhods. This causeé errors ih-aajusting
the particle diameter distribution, and it becomes difficult
to produce a CWM having a high coal concentration; a low
viscosity and a good stability. |

Now, the'preseht invéntors have considered that this
problem might bérsolved'by'adjusting the particle diameter
diétributionracco:dingVto a method of measurihg the particle
diameter distribution regafded as most adeéuate, and have
made extensive'research, As arresult, we haVe succéeded in
obtaining therobjegtive CWM havihg'a~high coal concentration,
a low viscosityrandra good stability. 7 |

- The object of the present invention is to prcvide a

procéss for produéing a coal—hatei slurry having a high coal
concentration, a lowrﬁiscosity and a good stability.

The present'inventioh iélates to a'prQCess in which
the particle diaméter distributién'of coal particles is
measurea reiative to all the'pértiCIé diametér ranges
according to a définitermetﬁbd fo; measurem?nt aﬁd then ther
pérticie diameter distributibn is adjusted so as to réduée
the.visépsity of a coal-water slurry at high coal
concentrations and make particie settling miﬁimum i.e. improve

the so-called stability.
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. Accordingly, the present invention provides a process for producing a

: f}fzzfifcaai-watér slurry having coal particles dispersed in water, which

L ﬁrocess'comprises'causing the slurry to have a composition of coal
particles, so that when the cpa],bartic]es are divided into 8 fractions
~(Fy, Fo2, and Fg), each having a particle diameter range listed

~ below ((from Dy /4 to D), (from D_/42 to less than Di/4), (from
D_/47 to 0), wherein DL represents the maximum particle diameter of the

- coal particles), then the proportions by weight of the coal partic]es
contained in the respective fractions, relative to the total weight of
" the coal particles contained in the slurry fall within the following
numerical value ranges: '

129.0 to

Fy: (DL/4 to D) 50.0% by weight
Fo: (DL/42 to less than D /4) 20.0 to 25.0% by weight
F3: (D./43 to less than D /42) 12.0 to 15.0% by weight
Fa: (DL/4% to less than D_/43) 6.0 to 10.0% by weight
F5: (D_/4% to less than D /4%) 3.0 to 12.0% by weight
F6: (D1 /46 to less than.Dy/45) 1.5 to 5.2% by weight
F7: (DL/47 to less than Dy /46) 0.8 to 4.0% by weight
‘Fg: (DL/47 to 0) 0.7 to 9.0% by weight
Embodiments of tﬁé present invention will now be described by*wa&,of

example only with reference to the accompanying drawings, in which:

Fig. 1 shows a chart illustrating the particle sizes of low viscosity
slurries and cumulative particles diameter distributions thereof when
produced in accordance with the present invention.



- 0165350

Fig. 2 shows a bar chart illustrating particle
diameters and proportions by weight of the respective
fractions.

Fig. 3 shows a diagram illustrating the relationship
between particlé diameter distributiops and slurry viscosities.

Fig. 4 shows a chart illust:atingrthe relationship between
particle diameter distributions and stability.

Fig. 5 shows_a,chart illustrating the relationship
between the amount of disperéan£ added and viscosity.

Fig. 6 shows a chart illust;gting-the,relationship
betweeen pH and Viscosity.r

Fig. 7 sho&s a chart illustrating the iélationship
between the amount of ultrafine particles of 0.05 pm or less
added and stability.f |

Fig. 8 shows a view of piping system illustrating an
embodiment of an aéparatus forxproducing CWM.

Figs.9 and 10 each show a chart illustrating the particle
diameter of slurry produced by the apparatus of Fig. 8 and
cumulative sieve pass pfqpoftibn by weight.

The present inventionrwill be described referring to the
accompanying drawings.

Coal is ground in wet or dry manner'by means of a mill
and a part of the resulting pérticles is taken to measure
their particlé diaméter distribution. In measuring the
particle diameter distributiqn,'it was,consideredréhat the
weight proportion,of finelyjdividéd particles hadra great |

influence upon the viscosity and the stability relative to the
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‘setting of the slurry. Thus in an example, the particles were
divided into the following 8 fractions (each a constituent
part as a group), and the respective fractions were each
sieved by a sieve most adequate thereto (e.g. sieve according
to JIS standards or millipore filtér having- the particle
diameter well adjusted ) to measure the weight of the
fraction.

. In the following list, D_. represents the maximum

L

particle diameter of particles. Fl <o F8 represent symbols
of the respective fractions.
Particle diameter range
F,: from DL/A to D
F,: from DL/QZTn less than DL/4
Fy: from DL/QBiD less than DL/42
Fy: from DL/hhfm less than DL/43
FS: from DL/Q5Tm less than DL/44
PG: from DL/QGfD less than DL/45
Fo: from DL/A7t0 less than DL/46
: fr@m‘DL/47'u>O
In the present invention, particles were divided into 8
fractions for measurement, but the number of fractioms is not
alwaysrlimited to 8, but practically it may be from 5 to 15
unless the distribution of the particle sizes changes.
More than one kind of coal or coal slurry were mixed
so that the constituent proportions by weight of F; to Fg

might have a certain value, respectively, and if necessary,

water was added for adjusting the water content, to study



| 0165350
their viscositieé. In this case, if the'maxiﬁum particle
diameter DL is tdo large, the amount of unburned matter at
the time of combution incréases,iwhilé if it is too small,
the slurry viscosity incréaées; hence the maximum particle
diameter D_ was made from 4l to 420 um.

Further, a certain kind of coél was chosen and the
proportions of fractions were varied to study the influence
~upon viscosity. Further, when propoitions of fractions
exhibiting a'relativelyrlow Viscésity were converted into
cumulative distribUtions, a ﬁendeﬁcyVWasifound. Fié; 1
shows a chart iliuétratiné'tﬁe relationship between the
particle diameter and the cumuiétiﬁe sieve pass weight
proportioh iﬁ fhe case whéré'thréé kiﬁasrof slurries (Nbdlto
No.3) were prepéred erm coal a (bituminous coal, asb.cdntent
9.5 %). There are shown cﬁmulativé particle diametef
distributions in the case ofré,coal cOncentration'éf 70 % and
1,000 cP or less. 1In thiSVCaSé, the particle diameter D is 297 jym
‘and only distributions of particle sizes of 1 ym or larger are
éhown. Further, the Slurry viécdsify refersrto'numerical vélues
obtained wheh an inner Cylinder—rotationrtype viscometer was

; for 5 minutes. It is seen

rotated at a shear rate of 90 sec”
from Fig. 1 that the propor£ions in the case of 1 ym or more
eaqh constitﬁte a nearly straight liné; Further, when the
'cumulétive sieve weight propoftion ﬁ(D)% is 1007% at D = DL, Ds
‘{minimum particle diémeter) at which U(D) = 0 % éhéuld be
present. Thus, we_prépoée the folldWing equations (1) and_(Z)

as those indicating a particle diameter distribution mode of
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coal particles contained in a slurry exhibiting a low

viscosity at a high coal concentration:

p - p_ \? ,
u@ ={—=| x 100 8  -———- (1)
DL N Ds
| pd - p3I
U(D) = -—q—T x 100 % o e ———— (2)
Dy, = Dg

wherein g represents an index.

In both the equation (1) and (2), when D = D, U(D) = 100%,

and when D = Ds’ U(D) = 0 %. That is, these equations

correspond well to practical particle size distributions.

If Ds = 0 in the equation (1) and (2), the equations
both give'the following equation (3):

D g
u(D) = x 1008 0 ———— (3)
DL ,

This equation (3) corresponds to Andreasen's equation

N

which has been known as a particle diameter distribution-
equation giving the cldsestrpacking for powder of a continuous
éarticle size system. As to this Andreasen's equation,

studies were made in the-past, and ié was confirmed that when g=
ﬂxn£0;35 to .0.40, the percentage packingiattéins the maximum.
The percentage'packing, however, varies depending. on particle '
shapes, and as to the systematic relationship between the g
value and the slurry viscoéity and stébility of coal-water

slurry, no study has ever been made. Further, Andreasen's

~equation is a distribution equétion in the case where particles
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having an infinitesimal particle diameter were presumed, but

the equation . cannot be, as it is, applied to a practical

coal-water slurry. VIn contrast,ﬂ’le présent'inventors confirmed
that the equation (1) and (2) ccrrespond well td practical
distributions. |

Fig. 2 shows the weight proportions of the respective

fractions in the case where DL,= 297 pm, D, = 0.01 ym and

g = 0.3 in therequat,ions (1) and (2). 1In this case, in order

to compare the particle diameters more strictly, particles

‘were divided into the following 15 ﬁractions (dotted lines

in Fig. 2 indicate the case of the eguation (2) and solid
lines therein indicate the case of the equation (1)):

‘Particle diameter range

(1) F;:  from 1/2 to D
(2) F,: from L/2 to less than D L/z
(3) L i’rom L/2 to less than D L/2
(4) F4§ :f'ror‘n : L/2 "to less than D L/2
(5) FS: from L/2 | t0 less than D L/2
g ‘ (6) FG: from L/2 to less than D L/2
7 (7) ,F7: from L/2 to.- less than D L/2
(8) Fg: from D L/2 %0 less than L/Z
(9)- -Fg'; from | L/2 to .less than DL/28
(10) Fyo: from  p /2'%%to less than D /2°
(11) F,,: from DL/2ll'to _less than DL/210
©(12) F.l27: rrfrom L/2 less than D L/2
(13) 'Fl'3:',:£‘rom L/2 less than L/2
(14) Fiye from L/2 to  less than D L/Z
,'(15). Fig fromr DL/ M tw O .
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It is seen that the case 6f the equation (}) is different
from that of the equation (2) in that the prop&rtion of finely
divided particles is higher and there are minimum points F13
and.i_"14 where the weight proportion becomes minimum.

Thus, the present inventors varied the wvalues of DL’ Ds
and g in the eguations (1) and (2) to study their influences
upon the viscosity and stability of'slurry, whereby many
_findings could be obtained.

From .these findings, coal-water slurry of the present
invention is preferably composed so that diameter distribution
of coal particles having particle diameters in the range offrom

1,000 ym to 0.005 ym substantially satisfies the following

equation and the following ranges of numeral values:

\;
/ p-p_ \d
(1) v ={ —m—— x 100
Dy, = Dg
(2) D = from Lk to 1,000 um
(3) D = from 0.005 to 0.1 um
(4) q = from 0.25 to 0.50

wherein D represents a particle diameter of coal

. particles; DL; the maximum particle diameter thereof ; D_,

the minimum particlé diameterrthereof; and g, an index.
Further, the slurry is preferably coﬁposed so that

coal particles of 1 um or less can be present in'anrr'

amount of from 5 to 46 % by Weight and those of 0,05 um or

less can be present in an amount of 0.5 % or more, more -

preferably 1 % or more.
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Further, it is preferable that the coal-water slurry has a coal content
of 60 to 80% by weight and a viécosity of 5,000 cP or less, in terms of
numerical values obtained when an inner cylinder-rotation type
viscometer is rotated at a shear rate of 90 sec~! for 5 minutes.

A coal-water slurry when producedvby the process of the present
invention may contain at least one kind of anionic dispersant selected
from the group consisting of naphthalenesulfonic acid, orthophosphoric
acid, polyphosphoric acids represented by Hn+2Pn02n+1'(n'2 2) or '
HnPpO2n (n 2 3), tartaric acid, oxalic acid, citric acid,
ethy1enédiamine tetraacetate, ligninsulfonic acid, salts or condensates
of the foregoing, tannins including guebracho-tannin and metal salts of
carboxymethylcellulose, as a dispersaht for coal particles in an amount
of 3 % by weight, or less, preferab1y 1.5% or less, based on the weight
of the coal. . : '

Further, at least one kind of pH-adjustor selected from the group
consisting of sodium hydroxide, potassium hydroxide, barium hydroxide
and sodium carbonate may be added to the slurry as a pH-adjustor for
rendering the pH value of the slurry 7 or more, in an .amount of 3% or
less, preferably 1.5% or less, based on the coal weight.

The present invention will be described in more detail by way of
Examples. ' '

ExamETe 1

With coal A (bituminous coal, ash content 9.5%), the proportions of the
respective fractions were adjusted
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according to the above-mentioned method to prepare 20 kinds

df coal samples having particle diameter distributions
coreesponding to Dy = 237 pm and 149 pm, D_ = 0.0l pm and

q = 0.15, 0.20. 0.25, 0.30, 0.35, 0.40, 0.45, 0.50, 0.55 and
0.60 inrthe equation (1), followed by preparing a slufry
having a coai concentration of 72 % by adjustingfhe water con-
tent ofthe respective samples, thereafter adding a poly-sodium
-naphthalenesulfonate as dispersant in an amount of 0.5 %

based on the coal weight and sodium hydroxidé as pH adjustor
in an amount of 0.1 % based thereon and measuring their slurry
viscosities. The results are shown in Fig. 3. It was observed
that the viscosities became minimum at g =from 0.40 to 0.45
irrespective of D.

The same studies were made as to the equation (2) to
simiiarly giverthe minimum viscosities at g =‘from 0.40 %o 0.45,
Further, it waé observed that the viscosity wvalues, too,
accorded nearly with the above in the case of the same values
of DL,'Ds and q.

Further, the same studies were made on other kinds of
coals to give the minimum viscosities at q.=;£rom 0.40 to 0.50
Example 2 7 | . |

With the same slurries as in Example 1) their stabilities
were studied. Each of the slurries was placed in a 500 ml
graduated cylinder up to a depth of 170 mm, followed by

rallowing a glass stick of 5 mm in diameter and 10 g in weight
to penetrate thereinto only by its self weight to observe the

-change in the penetration time during which the stick reached
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the bottom of the cylinéer.' Fig. 4 shows the relationship
between the penétration time at thé time when 30 daysr

lapsed after preparatioh ofrthefslﬁr:ies (the penetration

time Jjust after the prepération beingimade),, and the g value.
Namely Fig. 4 shows comparison of stabilities as to the
slurries having viscositie; shown in Fig. 3 and D, = 297 pﬁ.
The penetration time becaﬁejminimum at q = from Q;25 to 0.35,
.and it is'seenrthat'the penetration time is shorter and the
stablility is superior in th? casé of the'eqﬁationr(l) as
compared with those in tﬁe case of the equation (2).

Otherrkind; of goals wére studied varying CL,Veth to
obtain similar results. | '

It was found thrqughrExamplesrl and 2 that élur;ies
according to ﬁhe equation (1) weré supefior in stability to
those according to the'equation (2) and they exhibited equal
values as to viscosity. Fﬁrther iﬁrwas,found that in view of
viscosity and stabilityi particie diameter distributions a£
q = from 0.25 ﬁo 0.50 in the equation (1) were preferable.
Exaﬁgle 3 ' | '

With coal B (bituminous cpél,'aSh content 13.6 %),
Example 1 was repeated to'piepare'a élurry having a particle
digmeter distrﬂmnionrcorfeSponding'to DL =297 ypm, Ds = 0.01
pm and g = 0.40 in the equation (1) and a coal concentration
of 70 8. A céndensate of sodium napnfhalinesulfonate as
‘dispersant was added to'the'slurry to observe the relation-
ship between its amouﬁts addedrand £he slurry viscosities.

The results are shown in Fig. 5. In this case, the addition
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amounts are values based on the coal weight, and sodium hydroxide was
added as pH adjustor in an amount of 0.1% based on the coal weight.

The viscosities became minimum in an addition amount ot 0.5% of the
dispersant, and more amounts resulted in an adverse effect.

Othér kinds of coals were similarly studied, and the viscosities became
minimum in addition amounts of from 0.2 to 1.2 %. When other anionic
dispersants were added, slurries having a minimum viscosity
weresimilarly obtained in addition amounts of from 0.1 to 1.5%.

 ExamE1e 4

With coal B (bituminous coal, ash content 13.6%), the same s]urﬁy as in
Example 3 was prepared, followed by vanying the amount of sodium
hydroxide added, in a fixed amount of 0.5 % of a condensate of sodium
'naphthaTenesquonate being added, to adjust the pH of slurry to thereby
study the influence of pH upon slurry viscosity. The results are shown
in Fig. 6. Up to pH 8, the higher the pH, the lower the slurry
viscosity, and at higher pHs, the viscosity is almost unchanged.

Taking into consideration the amount of sodium hydroxide consumed and
corrosion of material, a pH of from 7 to 9 is preferred. ‘In the case
of coal, although the pH of slurry prepared therefrom varies depending
ohrthe kind of coal and the oxidation degree of its surface, the amount
of sodium hydroxide added, necessary for adjusting the pH from 7 to 9,
is from O to 1.0 % based on' the weight of coal. |
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Example 5

Ultrafine pariéles having passed through a millipore
filter of 0.05 pm were further added to a slurry of coal B
having a particle diameter distribution expressed by the
equation (1) and cqrresponding,to D, = 297 ym, D = 0.01 pm
and g = 0.40, to study the influence of the ultrafine
particles upon the stability of the slurry. The résults are
~shown in Fig. 7. 1In this figufe,,the penetration time of the
oridinate axis refers to a ratio of the penetration time in
30 days after preparation of slurry to that just after thé_
preparation, and the amount of ultrafine particles added
refers to a proportion thereof based on the total weight of
coal after the addition.

The stability is best in an amount of the ultrafine
particles added of 3 %, and it is seen that particles of 0.05
jJm or less contributed to the slurryrstabilityl Studies were
carried oﬁt varyingrtherparticle,diameter distribution and
the kind of coal. As a result it was found that the viscosity
was unchanged wheh,tﬁg weight of particles,of 0.05 ym or less
effective-fo; impfoving the slurry stability fell withih the
range of'ffom_O.B'to;G. 5 % (preferably from 1.0 to 4.0 %).
Furthéf,'it was found that this ﬁendéncy wé? ﬁnchangéd even
when the kind of coal;,its conqentrdtion and D, were varied.
Example 6

With coal A (bituminous coal, ash content 9.5 %), a
process for preparing a slurry having a particle diameter

distribution coresponding to the equations (1) and (2), by
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means of a tube bail mill (650 mm in diameter x 250 mm in
length) was studied. The apparatus and flow in this case
are shown in Fig. 8. Coal stored in ahopper 1 waé fed
into a mill 3 through a feeder 2, and at the same time,
water and additives were fed into the mill through a feed
pipe 4. At that time, conditions were established so as to
give a coal concentration of 70 % and average retention times

.0f coal in the mill, of790 minutes and 120 minutes, and when
a stationary state was attained, the resulting slurries were
taken to observe their particle diameter distributions. The
resurlts are shown in Fig. 9. It is seen that the slurries
had particle diameter distributions corrésponding to DL = 420
Jm, D$ = 0.04 pym and q = 0.40, and Dy = 300 jm, Dy =.0.0llpm
and q»= 0.40 in the eguation (2).

Next, 10 % of the slurry of the average retention time
of 120 minutes discharged from the exit of the mill was
returned to the inlet of the mill and again ground. When a
stationary state wasrattained,rparticle diameters were
measured to give a particle diameter distribution correspond-
ing torDL = 300 ym, D, = 0.01 ym and g = 0.40 in the equation
(). See Fig. 10. ' '

Other kinds of coals were similarly studied. As a result,
it was found that in order to prepare a slurry having a' '
particle diameter distribution according £o>tﬁe equation (1)
and a good staBility, it wasrimpossible to achieve the object
merely by adjusting ?hé retention time in the mill, but a pro-

cess of'fecycling from 10 to 50 % of the product slurry (i.e.
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recycling feed) was effective;

In view of the above-mentioned Examples, it has been
found that in o:der to obtain a CWM having a high coal
concentration, a low viscosity and a good stability, if a
strict and systematié control of the particle diameter
distributioﬂ is éondﬁcted by méansrof sieves and the particle
diameter distribution is caused torcbmply with the'following
_equation, then the viscosity and stability of the resulting

slurry becomes optimum:

D - D g
u(p) = [———=| x 100

DL - DS

wherein g =from 0.25 to 0.50

D

]

L from L to 420'/Jm7

D from 0.005 to 0. 1 A

S
Further it has been found that when finely divided
particles of 0.05 um or less are present in an amount.of’fron10.5-
to 6.5 % (preferably from 1.0 to 4.0 %), the slurry stabili-
ty becomes optimum, |
Fufthermore it has been found that the amount of the disper-
sant added is .0p1:imum in a range of from 0.1 to 1.5 % and it is
preferred to add a pH adjustor so-as to give a pH of from 7 to 9.
When this. invention is conducted, there is exhibited an
effectiveness of reﬁde;ing a mixture of wqter with powdered
coal, a water—-coal éiurry having a high coal concentration,

a low viscosity and a good stability'with settlings being

formed only with difficulty.
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CLAIMS:

1. A process for producing a coal-water slurry having coal
particles dispersed in water, which process comprises causing the
slurry to have a composition of coal particles, so that when the coal
- particles are divided into 8 fractions (Fy, Fp, ----- and Fg), each

- having a particle diameter range listed below, ((from D /4 to D),
(from Dy /42 to less than DL/4), ===~ (from DL/47 to 0), wherein DL

- represents the maximum particle diameter of the coal particles), then
~ the proportions by weight of the coal particles contained in the
'respective'fractions, relative to the total weight of the coal

- particles contained in the slurry fall within the following ranges of
* numerical values: '

Fy: (DL/4 to DL) from 29.0 to 50.0% by weight
 Fg: (DL/42 to less than Dy /4) from 20.0 to 25.0% by weight
F3: (DL/43 to less than Dy /42) from 12.0 to 15.0% by weight
Fg: (DL/4% to less than D /43) from 6.0 to 10.0% by weight
Fs: (DL/45 to less than DL/44) from = 3.0 to 12.0% by weight
F6: (DL/4% to less than D /45) from 1.5 to 5.2% by weight
© Fy: (DL/47 to less than D /46) from 0.8 to 4.0% by weight
Fg: (DL/47 to 0) from 0.7 to 9.0% by weight

2. A process'according to Claim 1, wherein the particle diameter
~ distribution of coal particles having particle diameters in the range
of from 1,000 A4m to 0.005 um substantially satisfies the following
- equation and the following ranges of numerical values:

— //’ D - Dg \\
(1) u(p) = : x 100

DL-DS
(2) Dy = from 44 to 1,000 um
(3) Dg = from 0.005 to 0.1 um

]

(4) q = from 0.25 to 0.50
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wherein D represents a particle diameter of coal particles; D_, the
maximum particle diameter thereof; Dg, the minimum particle diameter
thereof; and g, an index. ' '

3. A process according to Claim 1, or Claim 2, wherein the coal
particles in the slurry are composed so that coal particles of 1/A4m or
less can be present in an amount of. from 5 to 46 % by weight and those
of 0.05,A4m or less can be present in an amount of 0.5 %'or more.

4, A process according to any one of Claims 1 to 3, wherein the
slurry has a coal content of from 60 to 80 % by weight and a viscosity
of 5,000 cP or 1eés, in terms of numerical values obtained when an
inner cylinder-rotation type viscometer is rotated at a shear rate of
90 sec~1 for 5 minutes.

5. A procéss according to any foregoing claim wherein at least one
kind of anionic,dfspersant selected from the group consisting of
naphthalenesulfonic acid, orthophosphoric acid, polyphosphoric acids
represented by Hps2Pi02p47 (n Z 2) or HpPpOz, (n ¥ 3), tartaric acid,
oxalic acid, citric acid, ethylenediamine tetraacetate, ligninsulfonic
acid, salts and condensates of the foregding,rtannins including
quebracho~tannin and metal salts of carboxymethylcellulose, is added to
the slurry, as a dispersant for coal particles in an amount of 3% by
weight or less based on the coal weight.

6. . A process according to any foregoing claim, wherein at least one
kind of pH-adjustor selected from the group consisting‘of'sodium
hydroxide,potassium hydroxide, barium hydroxide and sodium carbonate is
added to the §1urry as a pH-adjustor for renderfng the pH value of the
slurry 7 or more, in an amount of 3% or less based on the coal weight.

1. A coal-water slurry when produced by the process according to any

foregoing claim.
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8. A coal-water slurry having a composition of coal particles, so
that when the coal particles are divided into 8 fractions (Fy, Fp,
----- and Fg), each having a particle diameter range listed below,
{(from DL/4 to D), (from DL/42 to less than D /4), ----- (from DL /47

- to 0), wherein D_ represents the maximum particles diameter of the coal
particles), then the proportions by weight of the coal particles
contained in the respective fractions, relative to the total weight of
the coal particles contained in the slurry fall within the following
'ranges of numerical values: '

Fy: (DL/4 to D) - from 29.0 to 50.0% by weight
Fp: (DL/42 to Tess than D /4) from 20.0 to 25.0% by weight
F3: (DL/43 to Tless than D_/42) from 12.0 to 15.0% by weight
Fa: (D /4% to Tess than D /43) from 6.0 to 10.0% by weight
Fg: (DL/4% to Tess than DL/a%) from 3.0 to 12.0% by weight
F6: (D /45 to less than D /4%) from 1.5 to 5.2% by weight
Fg: (DL/47 to less than D /4%) from 0.8 to 4.0% by weight
Fg: (DL/47 to 0) from 0.7 to 9.0% by weight
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