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" low, predetermined size ranges,:

United St ates Patent O ﬂﬁlce . l";atented Miygg,s 149.56:'1;

o ’ C e “ - to improve the efficiency of a fluid jet pulverizing opera-

- tion of the type hereinabove described. "Another object

, 2,983,453 o i of the invention is to increase the capacity of ‘a pulver-

: ; o izing apparatus utilizing fluid jet action to.afford a high
METHOD OF PULVERIZA TION 1 throughput of material undergoing treatment. A further
Jean M. Bourguet, Woodbury, Robert D. Drew, Weno- object is to provide a method for treating a feed charge

nah, and Louis P. Evans and Jonas P. Harrison, Wood-~ of solid, porous, pulverulent material by. exposmg the
bury, N.J., assignors to Socony Mobil Oil Company, - same to the energy of high velocity fluid jets in a man-
Inc a corporatlon of New York ‘ " ner to accomplish size reduction of said charge material
Filed Mar. 13’ 1958, Ser. No. 721, 162 ] 10v by the combination of explosive forces, as well as by the

o aforementioned particle impact and attrition.” A very

6 Claims. ' (Cl. 241—1) : important ' object of the present invention is the pro-

vision of a method for increasing the grinding capacity
) o - | o of a pulverizer of the type described in which the ma-
‘This invention relates to an improved method for 15 terial to be ground is a porous, friable adsorbent solid.

effecting pulverization of fragmented solid porous friable having a pore volume fraction of at least 0.1. The
material. -~ More particularly, the ‘present invention is term “pore volume fraction,” as utilized herein, desig-
‘concerned with a method for increasing the capacity or - nateS' the fraction of total volume of a porous solid which
,throughput ‘of a pulverizer wherein solid pulveru]ent feed- is_attributable. to the volume. of the pores therein. :
material ‘in the form of small particles is ground to a 20. Theé above and"other'objects which will be apparent
predetermined size by the action of jets of gaseous fluid to those skilled in the drt are realized in accordance’
introduced ‘at” superatmospheric pressure into a confined.  with the méthod of this invention. Broadly stated, the
zone containing said material, causing the partlcles of- present invention affords a method for increasing the
said material to be entrained in the atmosphere of said efficiency .of a jet’ pulverlzer to achieve greater through-
gaseous fluid and to be recirculated to such ]ets untll 25 put by control of the particle size and moisture content .
reduced to the desired degree of fineness. - of the solid, porous, "pulverilent charge material nnder-
_Pulverizers of the type, to which the present invention going treatment in said pulverizer. Thus, it has been
is apphcable, involve those adapted for pulverizing solid discovered, in accordance with the present invéntion,
materials by fluid jet action. In such pulverizers, jets that ‘thé rate in productwn of finely -divided material
of gaseous fluid are introduced at high velocity into an 30 of predétermined size. can unexpectedly be increased
annular grinding zone, which grinding zone contains the = * by controlling the particle size of the porous charge ma--
material to bé pulvetized in"the form of discrete small ' tefial to greater than gbout 200 mesh (Tyler) and by
particles. An atmosphere” of gaseous. fluid is produced controlhng the water content of said porous charge
and. maintained as the consequence of the operation of _  material . in an amolint ‘not in excess of that corres-
the jets, generally’with superheated steam or compressed 35 ponding to the pore volume fraction of said material,
air. When the nature of the material to be ground re-. ' but sufficient to bring about suddén explosion of the.
quires it, other compressed gases such as for. example  controlled size paiticles of the.solid porous charge ma--
carbon dioxide or mtrogen :may be. used. These gaseous terial when the same are subjected to an élevated tem-
fluids, inclusive .of such vapors as fmay be present, in- 0 perature in the .grinding zome substantially in excess of
spirate the particles of solid material which are to be %°, the boiling point.of water and, generally at least about
ground and cause-them to be suspended in the streams 50°.F. above .said boiling, point. The contact of the:
of gaseous fliid and particles so created. . =~ ° water-containing, charge -particles with the grinding fluid.
The hlgh velocity fluid jets are generally directed. for- at such elevated temperature' causes the particles to ex-.

wardly in one direction of rotation and effect a Teduction . 45 plode, due to-sudden evaporation of the water from’ ‘the
of particle size of, the material under treatment by im-’ particles. ‘The: explosive. forces thus generated, in com-
g ;:fn;n?h:ttc%:g;)e?-f vIv):lli?c;sclﬁffr;zsihzne mdc:hhgerz:rlrl: . bination 'with, the::normal grmdmg action ofthe jet pul-
while at the same time causing. the charge of material = - verizer; has, - in: accordance -with the-present. invention, :
) + o been found -t :result-in® a cons1derable mcrease m
- tfo c1rculate rapldly w1thm ‘the _grinding zone in the di- k )

rection of. the c1rculat1ng ﬂu1d Due: to, the rotat1onal 5Q, throughp ut of the pulvenzer d d
effects resulting from the rapid ¢irculdtion of the charge v ’In‘ one embodrmeut the: present 1nvent1on is’ irecte
within the. grmduw zone;_ the larger particles are caused” ednctlon in partlcle size: of part1a11y commrnuted
to concentrate in such zone where they.come repeatedl: erulent solid having. a " particle size greater-
" under :the influence . of.the mtroduced high. velocrty jets . ! ZOOVmCSh (Tyler) m a ]et pulverrzer by con-
- ‘and’are thus repeatedly subjected t6 “the size reducin
action, produced “The mate; -sufficiently ‘r\educed be-
is-continuoysly, exhausted
from the grinding-zone: “by éntrainment in. the gaseous
fluid. leaving the same. Comrmnutron and g dmg, as..go
indicated, take place to 3 :considerable “degree .in such. . -
pulverrzmg operation;-but. the eﬂ’lclency thereof may be.
) unproved in: accordance w1th the . present invention. t
- provide-a: much; more. eﬁectrve rate of:: grmdmg with:
the rattainment ; of pa.rtrcles -of ~extremely: minute;-sizes: 35

It s accordmgly an; ob;ect of: the present mventxon

"shattermg of said partrclps

An. another ‘embodiment, , the. presentﬂ iri,ventmn is:
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rected to a method for effectively grinding to an average
particle size of less than 10 microns, a solid, porous,
friable material having an initial particle size in the
approximate range of 2 to 200 mesh (Tyler) and a pore
volume fraction in excess of about 0.1 in a pulverizer
utilizing fluid jet action and provided with a grinding
zone maintained at least 50° F. above the boiling point
of water by controlling the water content of such charge
material to an amount of at least 10 percent by weight
but insufficient to produce an aqueous slurry of said
charge material.

In a further embodiment, this invention is directed to
a method for . increasing -the throughput of a porous,
friable, particle-form solid in- a jet pulverizer wherein
such solid is subjected to the grinding action of high
velocity jets of gaseous fluid at a temperature generally
in the range of 300° F. to 600° F. by conducting to said
pulverizer a charge of said solid of 2 to 200 mesh size
(Tyler), suspended in a stream of said fluid and having
a minimum water content of 5 percent by weight.

In a still further embodiment, this invention is directed

to an improved method for grinding a porous inorganic

oxide gel characterized by an initial particle size of be-
tween about 2 and about 200 mesh- (Tyler) and a pore
volume fraction in the approximate range of 0.1 to 0.9
and a water content between about 10 and about 90 per-
cent by weight by subjecting the same to the grinding ac-
tion of high velocity jets of steam in a confined zone of a
jet pulverizer maintained at a temperature between about
300° F. and about 600° F. to effect reduction in the

average size of said introduced. gel particles to less than

about 10 microns.

The charge material undergoing pulverization in. ac-
cordance with this invention is a porous, friable solid,
generally characterized by a pore volume fraction in ex-
cess of about 0.1 It is contemplated that any solid ma-
terials meeting the above definition may be effectively
treated by the method of the invention. Representative
materials include clays, activated carbon, porous metals,

5
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porous glasses, gelatinous precipitates, gels and the like. 40

Inorganic oxide gels are particularly suitable as feed
materials for pulverization in accordance with the method
described herein. The particular chemical ‘composition
of the gel feed or other material does not appear to be
critical.
riesia, chromia; zirconia, thoria, titania, manganese Ox-
ide and composites ‘thereof are suitably pulverized by the
present method. The resulting pulverized material gen-~
erally’ having an average particle size of less than 10

Thus, gels of silica, alumina, molybdena, mag- 46

microns and more usually in the range of 1 to 5 microns 80

is 'useful in the form of or in the manufacture of cata-
and

lysts, - catalyst = supports;. adsorbents desrccants

. zeohtes

On the other hand, the physical characterrstlcs of the
charge material dre important to the success ‘of the: method
of the invention. Thus, the charge material should neces-
sarily be of a porous pulverulent natare and have sufficient

porosity: such. that the .quantity of adsorbed’ water will}

. charge material.

tainable by following the methodcf the invention. Thus,

“it has been established, in accordance with the present

invention, that an increased throughput of porous pul-
verulent solid material may be achieved in a jet pulverizer
with an increasing water content of such material pro-
vided that the particle size of the feed material to such
pulverizer is maintained greater than about 200 mesh
(Tyler). When the particle size of the feed material
is finer than about 200 mesh (Tyler), it has been observed
that the throughput of such material unexpectedly de-
creased with an. increasing water content. It is accord-
ingly an essential and critical feature of the invention that
the particle size of feed material be greater than about
200 mesh (Tyler). - Under normal -conditions of opera-
tion, -the particle size of the feed will be in the approxi-
mate range of 2 to 200 mesh (Tyler) The reason for
the above noted reversal phenomena is not known with
certainty. It would appear, however, without being
limited by any theory that particles of feed material finer
than about 200 mesh in the presence of adsorbed water
have the tendency to cohere or stick together requiring
a further grinding effort to obtain the desired product of
predetermined fine size and thereby imposing a greater
burden on the jet pulverizer with the consequent. observed
decrease in the rate of throughput..

The water content of the particle-form charge mater1a1
is necessarily sufficient to effect explosive shattering of the
particles die to sudden evaporation of such water upon
contact with the ‘gaseous fluid at the elevated temperature
prevailing in the grinding chamber of the jet pulverizer,
Generally, the amount of water present is at least about
5 percent by weight- but not in excess of an amount of
water . corresponding to.the pore volume fraction of the
More particularly, the minimum water
content of the charge material will be about 10 percent
by weight, usually within the approximate range of 10
t0.90 percent by weight and preferably between-about 20.
and. about 40 percent by weight Tt .will bé understood
that the amount of ‘water.in each instance, however, is
less than an amount equivalent to the pore volume frac-
tion of the charge material so that all of the water present
is in-an adsorbed state. An aqueous slurry of the par-
ticle-form charge material, for example,.has not been
found to be suitable for accomphshment ‘of the objectives
of the irivention since the ‘particles in the form' of such
slurry “are not, amenable to the sudden evaporation of
water With accompanying explosivé shattering - such - as.
achieved in the méthod of the’ invention. 'The water con-’

. tent of the charge material can be controlled in any shit-

able ‘manner either by drying the charge ‘material to the
requisite . water” content or by the addition. of water to
the charge material before the. same enters the grinding’
chamber of the jet,. pulverlzer for examp‘e by the ad-

. dition .of Water to the feed: line entering such’ chamber

65

upon sudden. evaporation thereof upon: exposure:to- eles

vated tempéeratures prevailing in: the grinding chamber be
_sufficient to cause explosive: shattering of such materjal:,
The reaterial undergoing pulverization generally has. a
pere .volume fraction: greater than about 0.1 and more:
usually within the approximate range of 0.1 to 0. 9 . The
particle size of the porous-charge material, should neces-
- sarily be larger, than about 200 mesh. (Tyler) and gen-
_e*al]v within the approxrmate range of 2 to 200 mesh’
: Tj!er) A screen of approx1mate1y three eigliths mch
ing Ccorre: sponds 1o .a 2 mesh screen (Tyler).
een. established,"as will be evident from data pre-
. ed hcremafter that if the-parti¢le ‘size of the porous®
chdrge material is finer than“about 200 mesh, ‘the effect:
of ‘water content”of 'the charge ‘material. on- the rate of

throughput “of ‘such. inaterial in- the ‘jet: pulvefizer unex:-

60

: content

“The water may be added in 4 controlled anount in the

form of a sprfay or.as-a confinaous stream of hquxd mnixed
inthe feed line’ With the partlcle form charge.’ Alter-
natrvely, the partlcles of charge ‘material may -be- ¢on-

- tacted, cither on a-stitic or contiftuous’ basis, with hrohly

humrdrﬁed_ air to. aﬁ‘ord a product of the requlslte water

“The partlcle'f ‘rm charge mater1a1 contalmng édsorbed

: water then enters‘the grrndmg chamber of a jet’ ﬁulverrzer
uit surtably suspended in“a stream’ of the" gaseous rrrrndmg

85

70

&

: pcctedly has -a-reversed or opposxte effect“from that: ob- 75

iﬂurd enterifig :the’

fluid* at"a. hlgh velocrtr where it 1§ ‘thrown in the radral

path of ‘the- grmdmcr fluid efitering said chamber: at ‘artem?
perature” above the boiling ;point of water ahd" gené ity
at’a température SLfﬁcrentIy ‘high™toeffect - sudden evapol=

“i-ration of the’ adsorbed water wtih accompatwmry explosrvr,

he - particle charge-’, butat a- ternperature
] which 'sintering or-fusion of the’ char,
terial is* encountered Usually, the~ temperature 0! ithe’
grinding :cHamber -is" .within the-range:
of about 300° F.to:about 600° F: but may varyoutside:

,the Tanget dependmv ‘on:the-: char'lcter ‘of ‘the - snecrﬁc
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) rate of productron of ground product

5
grinding fluid being employed as well as on the type
and nature ‘of the charge material undergoing treatment.
As indicated hereinabove, the grinding. fluid employed
will generally but not necessarily be either steam or com-
pressed air.

Upon contact of the water-contarmng charge material
and high temperature gaseous fluid in the grinding cham-
ber, the particles of said material undergo an explosive
shattermg to fine pieces which are thereafter subjected
to further impact and attrition in the grinding chamber
as a result of the rotational action of the high velocity
jets of gaseous fluid and such action is thereafter main-

. tained until the charge material is reduced to a size of

predetermined fineness. - As a consequence of the initial
aforesaid explosive shattering effect, the rate of production
of ‘desired finely ground product can be unexpectedly and
greatly increased resulting in a much more efficient pul-
verizing operatlon over that in which such initial explosrve
shattermg effect is absent.

The method of the invention may be more readily un-

derstood by reference to the attached drawing wherein: = -

. Fig. 1 depicts, in schematic form, suitable procedure
and jet pulverizer to ‘which the method of the invention
relates. . :

Fig. 2 shows, in schematlc form, a plan view of the
grinding chamber of the jet pulverrzer shown in Fig. 1.

Fig. 3 shows the effect of moisture content of the charge
materral on the rate of production of ground product for
varying particle size charge material.

. Turning now to Figs. 1 and 2 of.the drawing, fresh feed
in the form of particles having a size greater than about
200 mesh (Tyler) and generally in the range of 2 to 200
mesh (Tyler) is introduced into humidifying chamber 10
wherein a counter-flowing stream of humidified air is in-
troduced through conduit 11 and withdrawn through con~
duit 12. The respectrve rates of flow of charge material

and humidified air are such that the-water content of the.

feed material leaving the humidifying chamber is .within
a predetermined range, generally at least about 5 percent
and more usually between 10 and about 90 percent by
werght

durt 13 and is suitably .suspended therein in a stream of
gaseous fluid, desirably the same as that utilized for
grmdmg, injected ‘through inlet 14. The suspended parti-.

8,683,458
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The partlcle-form material contalmng adsorbed -
water passes from the humidifying chamber through con-:

45

cles are then introduced 1o grinding chamber 15 where, .
the;w\ataer-contarnrng pa_rt_rcles come into contact with the .

grinding fluid, for example, steam at a temperature of. ap-
proximately. 450° ¥. and at-a ‘pressure of 5 to 10 p.s.i.g.
and introduced to said grinding chamber througha plu-
rahty of jets 16, only two.of which havé-been shown

for purposes of s1mp11c1ty, evenly spaced along:the -pe-
. rrphery of the grinding chamber.

The grinding fluid; such
as air-or steam, may be introdiiced.to the grinding cham<

sure ‘of ‘about 150 pounds.per square inch: gauge.

6
. ] . Example 1

thca-alumma gel contarmng a small amount of chromia
was prepared by. mixing: streams comprising: (1) alumi-~
num sulphate -dissolved in an -aqueous solution of sul-
phuric acid, and (2) sodium silicate containing powdered
dried silica-alumina gel of specified particle size. The
sulphuric' acid-aluminum- sulphate stream was composed
of 3.79 pounds of 96.3 percent sulphuric acid, 7.74 pounds
of ~aluminum sulphate  (containing 43 - percent - weight
water), 0.315 pound of potassium chrome alum, and 117
pounds of water. The sodium silicate stream’ cortaining
silica-alumina gel powder was. composed of 48.0 pounds
of sodium silicate having an NazO to SiOj ratio of 1:3.22
and a density of 41° Bé., 48.4 pounds of water, . and 3.6
pounds of dried. srhca—alumma gel powder containing ap-
proximately 90 percent weight SiO, and 10 percent weight
A1203, and havmg a partlcle dlameter of approximately
2.0 microns.

Four hundred fifty-six cc. /min. of the sulphurrc acid-
aluminum sulphate and 448 cc./min. of the sodium silicate
slurry. were -mixed in a mixing nozzle to form a sol,
whrch set.to a hydrogel in 2.6 seconds at 60° F. The sol
was formed into spheroidal hydrogel beads. .

.. The resultmg hydrogel particles, havmg a pH of 8. 5
were treated for 12 hours at 69° F. while covered with
water. . The hydrogel particles were thereafter base-ex-
changed with an aluminum sulphate solution to remove
sodium from the structure of the gel, washed free of solu-
ble salts,- and dned in superheated steam: at 260°. F, for
6 hoursfﬁr : . .
Example 2

Gel product prepared as in Example 1 and contammg
8 percent by weight moisture, as received from the dryer,
was preground to pass through a 24 ‘mesh but be retained
on a 35 mesh Tyler sieve, i.c. 24/35 mesh size-and there-

after. pulverized in -a-2"" jet pulverizer of the ‘type shown

in Figs. 1 and 2, utilizing high velocity jets of air at a
temperature of: about 600° F. . The production of 4.5.
mlcron srze material was about 2.1 pounds per hour _

Example 3

Gel product prepared as in Example 1 was preground
to_24/ 35.mesh size and thereafter tempered in air-at 1300
F. until free of moisture. The resulting material was

" then: introduced into a jet':pulverizer» under. conditions

identical - with -those: employed in- Example 2. The pro-
duction: of :4.5 micron: size: matenal decreased 5 percent‘

" from-that of: Example 2. -

50,

} Example 4
Gel product prepared as in Example 1 was preground

: _v_to 24/35.mesh size and thereafter humidified by treatment
“in" humidified air ‘to; aswater, content. .of :16 -percent by

ber at a temperature of abouit.600° F. and under a press. 55

Uponi..
coming into contact with the high~ temperature grinding
fluid in the grinding chamber, the water containing: charge
. particles . indergo. initial : explosive -shattering “and are,

‘weight:

‘The resultlng matenal .was, then introduced into
a jet pulvenzer under condmons 1denﬁcal with those of-

s Example 2. - The productron 'of 4,5 micron size.material

stance 1ncreased 5. percent over that of - Exam- ’

thereafter :further: ground .to predetermined- partrcle size i :

by the action of the high velocrty jets7of grrndrng fluid.

The. finely ‘ground product passes. from the grinding’ cham-j
ber 1o surge chamber 17 in“commiumication therewith’and:

thereafter” passes upwardly, suspended in-an atmosphere

of the grrndmg fluid, through outlet 18. - The process of -

the invention is; of course, not to be limited to the “above:
s “Thus, in ‘some
o 1nstances or- apparatus it may be desrrable for example o

specific ; apparatus or- operatronal details: ™

.+ by “weight, ¢
65

ment" 1n humrdrﬁed air toa ‘water’ content ‘0f 30 percent

Example 6

Gel product prepared as 1n Example 1 ‘was’ preground"" .

to pass -throtigh: a. 100: ‘mesh:but ‘be retained on a’150:: -
e miesh ‘Tyler, sieve; i.e::1007150  mesh and ‘thereafter hi- .. -
- mrdrﬁed by: treatment in ‘humidified-gir to a_water con--

The resultmg matenal was-

Size and thereafter hurmdrﬁed by treat-" " -

“The resulting material was then introduced =
“into a-jet pulverizer-under conditions 1dent1cal with those - .
of Example 2. 'The productron of 43 ‘micron size ma--
terial in: thrs mstance 1ncreased 50 percent over: that of L
. Example 2 : :
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then introduced into a jet pulverizer under conditions
identical with those of Example 2. The production of
4.5 micron size: material was about 3.9 pounds per hour.

Example 7

"Gel product prepared as in Example 1 was preground
to 100/150 mesh and humidified in air to a water content
of 16 percent by weight. The résulting material after
pulverizing under conditions identical with those of Ex-
ample 2, showed a productlon of 4.5 mlcron size material
of ab‘out 2.8 pounds per hour.

- i L - Example 8

-Gel product prepared as in Example 1 was preground
to a particle size smaller than 325 mesh and’ thereafter
humidified to’a’ water content. of 27 percent by weight.
The resulting material after pulverizing under conditions
identical with those ‘6f Example 2' showed a productlon
of about 3.35 pounds per hour.

Example 9

GeI product identical with that of Example 8 was hu-
mldlﬁed to a water content of 16 percent by weight.  The
resulting materidl after pulverizing under cond1t10ns iden-
tical with those of Example ‘8 showed the production of
4.5 micron’ size material of about 4.2 pounds per hour.
"~ The'results of the foregoing illustrative examples are
shown graphically in Figure 3. It will be noted from
such figure that the production index i.e. the production
of 4.5 micron size material' in-pounds per hour increases
with increasing moisture content utilizing a charge ma-
terial having a particle size-of 24/35 mesh. Likewise, the
praduction index for: charge material having a particie
size of 100/150 mesh ircreased; with an increase in mois-
ture content. - The: charge -material- having a - particle
size smaller than 325 mesh. however, gave a smaller. pro-

duction-index with increasing moisture contesit indicating:
that the rate of throughput of such charge material in the
jet pulverizer decreased as the water content thereof in-

creased. - This, as will be apparent,.is the exact opposite
of the effect cbserved with charge material having a par-
ticle size of 24/35 mesh‘and 100/150 mesh. - It is accord-
ingly: essential ‘to the success of the method. of the inven-

tion that:the particle size of the charge material ‘be larger-

than about: 200 mesh..

It 118 to: be. understood that:the above descrlptlon is
rqerely ‘illustrative:of preferred embodiments of the inven-
tion:of: which:'many wvariations -may:be - made by those
skilled in the art without « departmg from the:spirit-thereof.

We claim:

1. A method for effectmg a reductlon in partxcle size
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the boiling point of water, causing the particles -of said
material to be entrained in the atmosphere of said gaseous
fluid"and to be recirculated to such jets until reduced to a
predetermined degree of fineness which comprises intro-
ducing to said pulverizer, particles of said material of a
size gréater than about 200 mesh characterized by a
water- content- in an amount not exceeding that corre-
sponding to the pore volume fraction of said material but
sufficient to effect explosive shattering of said particles
upon contact with said gaseous fluid maintained at said
elevated temperature in said grinding-zone.

3. A method for increasing the throughput in a jet pul-
verizer of a porous, friable, particle-form solid feed mate~
rial having: a pore volume of at least 0.1 wherein-said
feed material is subjected to the grinding action of high
velocity jets of gaseous fluid in a confined zone maintained:
at a temperature at least 50° F. above the boiling point
of water, causing the particles of said material to be en-
trained in the atmosphere of said gaseous fluid: and to be
recirculated to said jets until reduced to a predetermined
degree of  fineness which comprises infroducing to said
pulverizer, particles of said material of & size between
about: 2 and- about 200 mesh characterized by a water
content of at least about 5 percent by weight but not in’
excess of an amount corresponding to the pore volume
fraction of said material. _

4. A method ‘for effecting a reduction-in the particle
size of inorganic oxide gel particles characterized by an
initial particle size of between- about 2 and: about 200
mesh:-and a. pore volume- fraction in the approximate
range of 0.1 to 0.9 and a water content between about 10
and: about 90 percent by weight which comprises intro-
ducingsaid particles of gel to a jet pulverizer wheréin

_ said "gel particles are subjected to the grinding action of

40

45

high velocity jéets of gasecus fluid in a confined zone main-
tained at a temperature between about 300 and about
600° F. to'effect reduction in the average size of said
introduced gel particles to Iess than 10 microns.

5. A method for effecting a reduction in particle size
of partially comiminuted porous pulverulent adsorbent
solid ‘having a part1c1e size inthe dpproximate range of
2 t0' 200 mesh in a jet pulverizer wherein said’ solid .is
subjected to the grinding action of high velocrcy jets of
gaseous fluid in a confined zone which’ compnses con-
trolling the ‘water content of said solid prior to its intro-

. duction to'the ‘grinding' zone-'of ‘said pulverizer in an
—amount of at least about 5 percent by weight but not ex-

ceedmg an’‘amount equivalent to the pore volume frac-

_ tion’ of the porous solid, introducing the solid of such

50

of: p'trtrally commifnuted: po‘rous pulveru]ent golid having a -
- particle-size greater than abott 200 mesh in a jet pulver---
izer wherem caxd sohd 1s sab]ected to t:he grlndmg actlon !

sohdprmr to 1ts introdaction: to

zonn of szud pulvemzer mamtamed at a tempcrature suffi-

hi

Hf5a1 ‘velos 1ty ]ets “untit the partlcle size of said sohd is.re-
- d"Cod 0 a predetermmed degree of fineness.

2. A‘riethod for-inereasing the throuﬁl"put of a porous,
friable; particle-form; solid feed- material - ‘having a pore
volume fraction ofatleast 0:17in:aijet p.llverlzer wherein
said feed:material:i
hight Vclocxty iets

tained:at: anxcrcmted temperaturem substantlal excess off’

lrie gnndmg zone of sa1d'
pulverizéf i an’amfoudt>of at least about s percent by’

. weight but not exceedmg an- amount equivalent: to ‘the'-
pore volume fraction of ‘thé poréus solid; introducing the
solid of such controlled moisture content to. the grinding-

srisubjecied 1d the-- grinding: actxon of ‘
i gaseousfﬁufd m a:confined zone mam-"
75

60’

N ez:ceedmg an amount,, correspondmg to, the pore volume S

. toimipaci and attri

controlled moisture contert:to the grinding zone of sa1d
pulverizer ‘maintained: at" a temperature - within the ap-
proximate range of 300 to- 600° F. the1eby effecting ex-
plosive. shattering . ‘of ‘said-particles. due -to the -sudden

... 6vaporation -of: the. water. ffom said particles and “there-
" after: subjecting the. shattered. particles: to:impact and at-

trition- attributable ‘to-the rotational action of .said: high
velociy: jets until: smd solid: is reduced to- a predetermmed
degree of fineness. -

--6. - A method for:j 1ncreasmg the throughput of a.porous
inorganic .oxide gel: havmg a-pore.volume: fraction in the-

o, range-of 0.1 to 0.9.in a jet-pulverizer wherein said gel is’

sub)ected to-the grmdmg action of -high velogity: jets of
gaseous fuid in-:a confined- zone: mamtamed at an-ele~,

* o vated temperature in: the -approximate , range of 300 to”
“600° F. which- comprises introducing to said pulvenzer,l )

. partlcles of said- gel , of. a size within the approximate

. range of 2 t0-200 mesh. charac,enzed by. a'water.content .

between, about 20, and about. 40 percent by welght butmot-

fraction -of ‘said gel. thereoy eﬁect;ng exploswe shattermgg
of: said gel: pa;rﬁcles upon. contact thh said gaseous. fluid

‘miaintained at said €levated temperature in said confined

z:'on’eiand-tiferea:f subjecting; the’shattered'gel particles. -
ittributable to the rotational action -

of: sa1d mgh vexocrty jets™ to yleld a resuItmg product )
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