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PRINCIPLES

Although there are manv types of Attritors (batch, continuous,
Or wet process), the basic principles are the same.

Szegvari founded his own mill
After almost 50 years of continuous r
become one of the most efficient
Figure 1 shows a brief his:

P

mill containing intermally agitated media.
generically referred to as a "stirred ball mill".

here.

Theresiore,

was invented by Dr. Andrew Szegvari in the 1920's.

This is also one of the most important design concepts of attrition mills zhat
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dry grinding process.
machines ace specially designad Zor the

narsrow

Several types of ceramic and pclymer materials have been
devaloped to line or sleeve the machine’s internal parts. These mazerials
include alumina, =zirconia, silicen carbide, silicon nitride, tuncsten
carbide, rubber, polvurethane, and various plastiecs. :

* Laboratory size Attritors are designed with variable speed drive for
different RPM selections. Grinding tank sizes Zrom 100 ml to 9.5 L.

* Production size Attritors are equipped with a two speed electric motor - high
speed for actual grinding, and low speed (1/3 of the high speed) for
charging, discharging and cleaning procedurs.

from 35 L to 3800 L.

* All che grinding ta=nks are

* A torgue meter can

-
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total power consumption,

one can meonitor

jacketed for cooling or heating.
eguippsd to measurs the ensargy input,
the

The machine capacity ranges

also by using the
rinding process.

Cover seals can be provided for processing reguired under inert atmosphere.



WET GRINDING ATTRITOR SYSTEM AND PROCESS APPLICATION EXAMPLES:
—_—— e e oot AN EROLSSs AFFLICALIION EXAMPLES =

BATCH ATTRITORS ("S" Machines) (Fig. 3)
Pig. 3

The operation of the batch Attritor is very simple. All the material can be
loaded directly into the grinding tank; ne premixing or pre-dispersing is neaded.
Since the top-open grinding tank is staticnary, the process can be visually

ocbserved and corrscticns and additional ingredients can be introduced at any
time.

The maximum Zfeed material size can be up to 1lCmm, provided the material is
friable; otherwise, any 10 mesh down matarial is feasible to be processed in this
machine.

ORIGINAL FINAL MACHINE MODEL/
MATERIAL SIZE SIZE RESIDENCE TIME
Zircon sand/water 100 mesh 50% < 1.08u 1-S / 3 hrs.
(60% solids) 90% < 3.00u
Silicon carbide/isoprorpanol -80 mesh 50% < 1.55u 1-S / S hrs.
(60% solids) 90% < 3.98u
Silica/wacer 60 mesh 50% < 2.5u 200-8 / 3.5 hrs
(63.2% solids) 90% < 5u
Rice hull ash/water lmm+ S0% < 2.05u 200-5 / 3.5 hrs
(52.5% solids) 90% < 4.42u

CIRCULATION ATTRITOR ("Q" Machines) (Fig. 4!

This system is a ceombination of an Attriter and a nhslding tank which is ceanerall
10 times the sizs oI the Attri

H |

Cne of the essential reguirements of tha Q-Aztritor system is t=a high
circulation (or pumgi=ng) rate. The =nci contants of the holding tank are
passed through the Attritor at lsast once every 7-8 minutes. With th:is rapid
speed, the premixad slurry is pumped through a confined media bed, the madia act
as a dynamic sieve allowing the fines to pass through quickly, while the coarser
particles follow a mcre tortuous path and are grocund finer. (See Fig.5)
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Fig. 4 Fig. 5

ORIGINAL FINAL MACHINE MODEL/
MATERIAL SIZE SIZE RESIDENCE TIME
Barium titanate/watsxz Av. 100u 50% < 0.45u Q-25 / 36.33 min.
(50% sclids) Max. 250u 90% < 2.74u
Nickel oxide/water 325 mesh 50% < 0.82u Q-100 / 62 min.
(63.5% solids) 80% < 1.36u
Bismuth oxide/watexr 150u 50% < 1.23%50 Q-2 / 38 min.
(50% solids) 90% < 4.38u

Chocolate coating 380u 22u Q-5S0 / 6 mix.




CONTINUOUS ATTRITOR ("C" Machines) (Fig. 6)

C-machines are best suized for the continuous production of large quantities of
material.

To be able to use this :=vpe of process, one has to have a well-premixed slurry.

The slurry is pumped up through the bottom of the tall, narrow grinding tank and
discharged out the top of the tank.

The residence time reguired for certain fineness is controlled by the pumping
rate.

The Continuous Attiritor can be set up in a series, using larger media and grid
openings for the coars=r feed, then the subsequent unit with small media to
achieve the finer grinz.

Fig. 6

ORIGINAL FINAL MACHINE MODEL/
MATERIAL SIZE SIZE RESIDENCE TIME
Ceramic slip/water 6.9% +325mesh S50% < 0.5u 'C5 / 8.66 min
(70% solids) S0% < 1.5
Alumina trihydrats/watas> 48% +325 mesh 50% < 4.11u C20 / 11.78 min
(25% solids) 90% < 10.43u
Latex coating dispersizcn io00p Av. 3-5pu C20 / 5.8 min
Chocolate liguor 22% +200 mesh 99.04% -200 mesh C20 / 1.6 min

98.27% -325 mesh




DRY GRINDING ATTRITOR SYSTEMS AND PROCESS APPLICATION EXAMPLES:
———— s et oo ni> AND PROCESS APPLICATION EXAMPLES:

SDG _SERIES:

The SDG Dry Grinding Attritors can be operated in both continuous a=nd batch
processing applications. 1In the continuous operation, the material is fed into
the vessel at the top. It then falls through the agitating media bed where it
is processed to a desired particle size, and is discharged through mezering bar

grids act the bottom of the tank. (Sse Fig. 7)
Fig. 7
The SDG Attritor is also used to maks cdispersion-strengthened metal (DSM). Ia

this process (known as mechanical alloving or coid welding), the kinematic
pPorosity results in the grinding med:ia Sreaking the metals into small particles
and beating them togetizer to form agglcmerates. By repeating the process, the
various metals are evenly mixed and dispersed to form a new composition of alloy

(DsM) .
MACHINE MODEL/

ORIGINAL FINAL BATCH TIME OR
MATERIAL SIZE SIZE PROCESS RATE
Glass frit- -25 mesh 50% < 3.47u 30SDG / 2 hr. 29 min.

30% < 9.52u

Zirconium oxide 4-20 mesh median 3.15u 200SDG / 2 hr. 20 min.
Ferrite 8.9 ‘F.8:8: 1.9 P.S.8. 100SDG / 800 1lo/==-
Ion Exchange Resin 1/16" beads Av. 4.36u 200SDG / 25 mi=.
HSA SERIES:
The HSA High Speed Attritor is generallv used in a continuous mode. T maczeria

-

-
is charged into the mill a:t the top and is discharged out the bottom si
use of centrifugal forze. The HSA is usa2d when smallex particle size (g
40 mesh) materials ars fad into the machine and micron size end o=
desired.

ORIGINAL FINAL MACHINE MODEL/

MATERIAL SIZE SIZE PROCESS RATE

Calcium carbonate 90% +325 mesh 50% < 2.28u HSA30 / 500 lb/hr
90% < S5.8Blpu

Barium sulfate 325 mesh 50% < 2.82u HSA30 / 1000 1ln/=r
90% < 9.88yu

Pumice 270 - 325 mesh 50% < 4.83u HSA30 / 750 1b/h=x
90% < 11.33u

Talc 200 mesh 45% < 1p HSA30 / 580 lz/n=-
61.4% < 21

78.8% < 4u




SUMMARY

ADVANTAGES AND LIMITATIONS OF USING ATTRITOR MILLING FOR INDUSTRIAL MINERALS
=== f2=s S Too"5 ALIRJIIOR MILLING FOR INDUSTRIAL MINERALS

- ADVANTAGES

Fast and efficient fine grinding
Versatile and simpla process
Low power consumption

Good temperaturs control

Low maintenance

Smaller plant arsa requirements

+ % & 4 %+ %

- LIMITATIONS
* Used most efficisntly for fine grinding (final product -200 mesh to sub-
micron) .

Feed size of the material to be processed in the Attritor should typically
be smaller than the Attritor media diameter.

* Wet grinding is necessary for most products which require majority under
sub-micron particles. ’

* The availability of the appropriate type and size of media for contamination-
free grinding of a particular product.
Dry grinding processes do generate higher intermal heat up to 300-350°F.
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Passage Of A Small & Large Particle Through
A Layer Ol Agitaled Media
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Fig. 6
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