1 ., ROLLER PRESS GRINDING PLANT  This invention relates to roll r%is
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grinding brittle materials for nore than 10 years. In the nost recent ,
generation of such grinding plants the high pressure roller press dp#sates
in closed circuit with a V-separator tstatic cascade sifter), as develpped
by KHD Humbol dt Wedag AG of Gernmany. (See, for exanple, US 5,505,388, the
entire contents of which are incorporated herein by reference). These

pl ants have additional benefits in energy saving, robust design and ease of
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an inlet at the top for material to be filtered and an outlet at the bottom
for the coarse fraction of the material. Between the inlet and the outl et
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The V-separator (static cascade sifter) has a housing with an inlet at the top for
material to be filtered and an outiet at the bottom for the coarse fraction of the
material. Belween the inlet and the outlet runs a channel (sifting zone) defined
between a pair of barriers. The sifting zone is inclined to the verfical. The barriers
are equipped with cascade-like deflectors which point towards the outlet. The
deflectors of one barrier are inclined to those of the other barrier and ail the
defiectors are Inclined to the vertical. Air is forced in a cross-current through the
sifting zone, between the deflectors, and fowards a second outlet, for fine material, at
the top of the housing. When material enters the housing through the inlet it tumbles
down the sifting zone under force of gravity, fine parficles are blown out of the sifting
zone and by the air stream up to the second outlet. The tumbling of the
agglomerates in the V-separator causes disagglomeration.

Figure 1 shows a schematic diagram of one exarmnple of such a plant. The feed
~material to be ground is fransported from a bin 1 via endless belt conveyor 2, a
bucket elevator 3 and a feeder 4 to the high pressure roller press 5, where the
material is pressed under high pressure between the roll gap of the high-pressure
roller prass. This on one hand causes a disintegration or fragmentation of particles
and, on the other hand, produces a cracking on the inside of the particle, leading to a



material is pressed under high pressure between the roll gap of the

hi gh-pressure roller press. This on one hand causes a disintegration or
fragnentation of particles and, on the other hand, produces a cracking on
the inside of the particle, leading t& a

2 visible formati on of agglonerates. The resulting material stream
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fines 11 but which are not fully disaggl onerated. Depending on the materi al
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as fines 11 but which are not fully disagglomerated. Depending on the material
being processed, up to 40% of the reject material can consist of these agglomerated
particles. In extreme cases more of the agglomerated fine particles can be directed
as reject material 12 than as fines 11. When the agglomerated fine particles are
returned to the roller press there is a large amount of entrapped air which cannot
escape when it is pressed, and a fluidisation problem results.

According to a first aspect of the present invention there is provided a grinding plant
comprising: a high-pressure roller press for crushing raw material into fragments; a
stafic cascade sifter for sifting the fragments from the high-pressure roller press into
fine fragments and coarse fragments, the coarse fragments being retumed to the
high-pressure roller press; and a separator for separating the fine fragments from the
static cascade sifter into fine product fragments and less fine reject fragments, at
least some of the less fine reject fragments being returned fo the static cascade sifter
without first passing through the high-pressure rofler press.



fine fragnents and coarse fragnents, the coarse fragnents being returned to
the high-pressure roller press; and a separator for separating the fine
fragnents fromthe static cascade sifter into fine product fragnents and

|l ess fine reject fragnents, at |east séne of the less fine reject fragments
being returned to the static cascade sifter without first passing through
the high-pressure roller press.
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The static cascade sifter is suitably a V-separator, preferably of the design of the
KHD Humboldt Wedag AG V-separator. The static cascade sifter preferably
comprises: a feed opening at its top, a first discharge opening at its top for the fine
fragments, a second discharge opening at its bottom for the coarse fragments, a pair
of batriers between the feed opening and the second discharge opening defining a
sifting zone therebetween, the barriers comprising deflectors pointing towards the
second discharge opening and the barriers and the sifting zone being oblique to the
vertical, and a source of air connected to cause air the flow through the bartiers in a
crass-current faghion.

The separator is preferably an SKS separator.

The fragments produced by the high-pressure roller press are preferably of various
sizes.



cross-current fashion. The separator is preferably an SKS separat or.

The fragnments produced by the high-pressure roller press are preferably of
vari ous si zes. 4 It should

not be inferred that there is no overlap in size between the fine and
coarse fragnments and the fine product fragments and the |l ess fine reject
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preferably returned to a feed opening of the static cascade sifter. The
raw material nmay include or be cenent clinker, blast-furnace sl ag,

i mest O”ﬁmégtyr%?deéﬁ% Ml o in?ﬁJibYea%rur@' folle prbes naptiRsiudh sﬁ%qtg&{araéd

wi t hout gyp er materials are also suitable. The raw rial may be
noi st. Tpasticlesy pedertialyiof veripussizesbl y brittle. According to the present

i nvention froma second aspect there is provided a nethod for grinding raw
material, conprising: crushing raw material into fragnents using a

hi gh- pr eFiseisaid materal netwrned to thd rallgr plessfis preferably rotumed te alfogd openingur e
roller Pof the roller press. The said material retumed to the static cascade sifter is
preférably returned to a feed opening of the static cascade sifter.
The raw material may include or be cement clinker, blast-furnace slag, limestone
and/or a mixture of any or all of those materials, with or without gypsum. Other
matetials are also suitable. The raw material may be moist. The raw material is
preferably brittle.

According to the present invention from a second aspect there is provided a method
for grinding raw material, compniging: crushing raw material into fragments using a
high-pressure roller press; sifting the fragments from the high-pressure roller press
into fine fragments and coarse fragments using a static cascade sifter; returning the
coarse fragments to the high-pressure roller press; separating the fine fragments
from the static cascade sifter into fine product fragments and less fine reject
fragments; and returning at least some of the less fine reject fragments to the static
cascade sifter without first passing through the high-pressure roller press.

The present invention will now be described by way of example with reference to the

accompanying drawing, in which figure 2 shows a schematic diagram of a grinding
plant.



into fine fragnents and coarse fragnents using a static cascade sifter
returning the coarse fragnments to the high-pressure roller press:
separating the fine fragnents fromthe static cascade sifter into fine
product fragnents and less fine reject 8% ragments; and returning at |east
sone of the less fine reject fragnments to the static cascade sifter w thout

first passin r . hi gl pr.es lL.Ler S e, prgsent
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descripti_on above of the ogeration of the 2I ant of figure 1.
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The diverter 18 is adjustable, suitably even during operation of the plant, to allow the
operator to set the proportion of rejects 12 that are to be re-circulated at 17 directly
to the V-separator 7- {without first passing through the high-pressure roller press)
rather than passing at 12 directly to the rofler preés. The proportion of the rejects to
be diverted at 17 for maximum efficiency depends on the material that is being
processed and the details of the plant. The diverter 18 may be set so as to divert
some or all of the rejects.

By this improvement it has been found to be possible to increase the output of the
present grinding plant by 5% to 25% over that of figure 1, depending on the type of
materials to be ground. The most outstanding improvemente in grinding efficiency
can be achieved in the moist grinding of granulated blast-fumace slag, where the
reduced re-circulation amount of the rejects from the SKS separator allows a saving
in fuel for the hot gas drying step, in addition to the more stable operation of the
roller press. In this application the overall power consumption has been found to be
reduced by at least 12% and the finished product oulput increased by at least 20%.



be diverted at 17 for maxi mum efficiency depends on the material that is
bei ng processed and the details of the plant. The diverter 18 may be set so
as to divert sonme or all of the rejects. By this inprovenent it has been
found to be possible to increase the Butput of the present grinding plant
by 5% to 25% over that of figure 1, depending on the type of materials to
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thereof8€¥?§%%% Fﬁ%%ﬂgfﬂ 41,}é ﬁé]ates to the presently clained
invention. In view of the foregoing description it will be evident to a
person skilled in the art that various nodifications may be made within the

scope of the invention. For exanple, it will be evident that the design of
the plant could be adapted for operational reasons.

7 CLAIMS 1. A grinding plant conprising: a high-pressure roller
press for crushing raw material into fragnents; a static cascade

sifter for sifting the fragnents fromthe high-pressure roller

N L]



press into fine fragnents and coarse fragnents, the coarse fragnents being
returned to the high-pressure roller press; and a separator for
separating the fine fragnents fromthe static cascade sifter into fine
product fragments and less fine reject7fragnents, at |east sonme of the |ess
fine reject fragnments being returned to the static cascade sifter w thout
first paégiﬂﬂ t hrough the high-pressure'roller press. 2. A grinding plant
as clai claim1l1l, wherein the less fine reject fragnents that are not
returned to the static cascade sifter are returned to the high-pressure

rol | er press ?rlndlng plant as clainmed in any preceding claim
conpri si h ‘&smmwwkphn FOMPBBIAGeyi ng | ess fine reject fragnents fromthe

separator to &F\ghsﬁl‘%ﬁhﬁrect%ﬁéﬁﬂ'@séfc;rtﬁﬁshm%flawﬁ\diél‘tﬂ%'ltgq sas claimed in

claim3, where e conveyor Screw gri rfdl ng plant as
cl ai nred i n ang Statisceasoagecsiiemfor wifingithe ﬁmmrﬂs front the high-pregsure roller

{
openi ng. Biesso s radiien Ul Rk fabebE? the coarse nlgiishy bilbg FEfAES
gpeni ng ec:]thetflﬂgllgptéswré mllergﬁsissoande f:‘jagrrenths a pa:jrfof barriers
etween the feed o an nd di sc en efining a
sifting zone ?W@E%P(Ag%nseﬂq %?‘?‘? pe W%%Wég?lﬁg@?%?? cags; %ﬁ?fng
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pr oduct nmal'l er in particle size than 90 [err]m and
the |l ess fine reject

", 2. Agrinding plant as claimed in claim 1, wherein the less fine reject fragments that
+  are not returned to the static cascade sifter are retumed fo the high-pressure roller
press,

3_. A grinding plant as claimed in any preceding claim, comprising a conveyor for
conveying less fine reject fragments from the separator to the static cascade sifter.

4. A grinding plant as claimed in claim 3, wherein the cnnvéycr is a screw conveyor.

5. A grinding plant as claimed in any preceding clalm, wherein the static cascade
sifter comprises:

a feed opening at its top,

a first discharge opening at its top for the fine fragments,

a second discharge opening at its bottom for the coarse fragments,

a pair of barriers between the feed opening and the second discharge
opening defining a sifting zone therebetween, the barriers comprising deflectors

pointing towards the second discharge opening and the barriers and the sifting zone
being oblique to the vertical, and

a source of air connected to cause air the flow through the barriers in a cross-
current fashion.
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fragments are generally larger in particle size than 90 [err]m 7. A
grinding plant as clained in any preceding claim wherein the fragnents

fromthe high-pressure roller press include aggl onerated particl es. 8. A
grinding plant as claimed in any prec8ding claim wherein the raw materi al
I S noi st. 9. A nmethod for grinding raw nmaterial, conprising:

crushing raw erial intqg.fr nts, using. i oh- e ol | SS;
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f r agnenfragment seagererhlypenllésinipartitledsizé didre 803 and thefless fine reject
returning the coarse fragnments to the high-pressure roller press;

separ at fragments aregenerallylarges in particlasize QO pBkscade sifter into fine
product fragnments and less fine reject fragnents; and returning at
| east some of the less fine reject fragments to the static cascade sifter
wi t hout 7f | Aggrindimgsplagt as claimidtih anyi greceding claim, whiorein the dmgments from A

method gs clained in claim9,.c rising returni.ng to the high-pressure
rolling %ﬁ'@g‘sor?ﬁ?é‘@ég TGS W&f"ggaﬂﬁgwﬁ?ipgfﬁs‘%“are not returned to the
static cascade sifter. 11. A nmethod for inproving the efficiency of a
grindi ng plang havi a high-pressure raqller press for, crushing raw

mat er | alb- | AINANEEA! & CATER: ncany. Rresading: ¢ial. Wakrel] 16 Y MAtR g rent s
from t hepdisigh- pressure roller press into fine fragnents and coarse

fragnents, the coarse fragnents being returned to the high-pressure roller
press, and a separator for separating the fine fragnents fromthe static

cascade éiﬁ%‘h&@m@ﬁﬂd@&?&%@”@@a .and less fine reject fragnents,

t he nmet Wod conpri si urning a me of the less fine reject
fragments t o crishing rw material dnto fragtents usingraohigh/pressure asller peesshir ough t he
g' gh-ps ‘es sur esif[il?gl kheerf Jments from the high-pressure rofler press into fine fragments
»  and coarse fragments using a static cascade sifter;
returning the coarse fragments to the high-pressure roller press;
separating the fine fragments from the static cascade sifter into fine product
fragments and less fine reject fragments; and
returning at least some of the less fine reject fragments to the static cascade

sifter without first passing through the high-pressure roller press.

10. A method as claimed in claim 9, comprising refumning to the high-pressure roliing
press the less fine reject fragments that are not returned to the static cascade sifter.

11. A method for improving the efficiency of a grinding plant having a high-pressure
roller press for crushing raw material into fragments, & static cascade sifter for sifting
the fragments from the high-pregsure roller press into fine fragments and coarse
fragments, the coarse fragments being returned to the high-pressure roller press,
and a separator for separating the fine fragments from the static cascade sifter into
fine product fragments and less fine reject fragments, the method comprising
refurning at least some of the less fine reject fragments to the static cascade sifter
without first passing through the high-pressure roller press.
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12. A method as clained in claim11l, conprising returning to the

hi gh-pressure rolling press the less fine reject fragnents that are not
returned to the static cascade sifter. 13. A nmethod for inproving the
efficiency of a grinding plant having @ high-pressure roller press for
crushing raw material into fragnments, a static cascade sifter for siffing

the fragnents fromthe high-pressure roller pr Lnto f.ine fragnents and
coarse W2 Hymeathad a?ﬁ@“@&%r‘%e‘afmédnﬁ?mg 8965‘"@9%!%@1?'@'8“ h- pressure
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static cascade sifter into "fine product fragments and less fine reject

f ragmentsiftert he net hod conprising installing conveying means for returning
at |east sonme of the less fine reject fragnents to the static cascade
sifter without first passing through the high-pressure roller press.

14. A metdofl mthod sonimproving the efficencynta grindingelarhaving s highspressiwrea screw
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fragments to the static cascade sifter without first passing through the high-pressure
* roller press.

14. A method as claimed in claim 13, wherein the conveying means is a screw
conveyor.

15. A method as claimed in claim 13 or 14, wherein the static cascade sifter
comprises: '

a feed opening at its top,

a first discharge opening at its top for the fine fragments,

a second discharge opening at its bottom for the coarse fragments,

a pair of barriers between the feed opening and the second discharge
opening defining a sifting zone therebetween, the barriers comprising deflectors
pointing towards the second discharge opening and the barriers and the sifting zone
being oblique to the vertical, and

a source of air connected to cause air the flow through the barriers in a cross-
current fashion. '
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