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TYPES OF FILTERS

Nearly 811 vecuum filters use the seme
general principles and component parts in
their function, namely:

1. A conteiner to hold the filter feed.

———This is called the filter itank.
2. A maierial which allows passage of

the liquid or filtrate but stops the

passage of the solids or ceke.--—-
This is called the filter medium.

3. A means of support for the filter

mediwm which is usually called the
. cover support or decking to denote
the complete siructure, its com-
ponent parts being subdivided when
named specifically.

L. & passage for the Tiltrate to pass
out of the filter which is usually
called piping.

5. A means of ge&eraﬁ
pheric pressure Gif{
cause the fiitrate [
the filter and be se
the cake.—--Thi
ithe vacuvum system.

The complete
tinuous vacuum filter from start to ¢
pletion of separation is called the
"filter cycle".

There are four basic Torms of vacuunm
filters: (1) The rotary drum exteriocr
type, (2) the rotary drum inierior type,
{3) the rotary @isc type, and (k) the
rotary horizontal type.

ROTARY DRUM EXTERIOR FILTER

FIGURE I

The drum filier is perhaps the Lest encwn
=

filtration unii and has served =zs ine
basis for the many variations in use
togay. Its basic design incornor'tes a

.L
volves in a shallow tank containing
to be filtered. At the start of ti
cycle, the drum is submerged in th
tank. Vacuum draws the slurry again
the medium, allowing the filirate to pazes
through, while cske is deposited on the
filter wedium. After passing ithrough

the medium or cover, l
lected in ihe anLavL ient

through pipes tc & filter valve.
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clear as might be desired. But, as the
caeke builds up, it itself becomes a fil-
ter medium. Tt compacts tighter and
tighter, and the filtrate begins to clear
up. dJust before the section leaves the
slurry in the tank, the cake reaches its
maximum thickness. All of the above
takes place with the section submerged.

As soon as the section has emerged from
the slurry it is in the open and further
work can be done on the cake from the
outside of the drum. The use of a solvent

‘wash helps to further dissolve any .parti-

cles which may still be included in the
cake, and which must be removed from the
cake. The vacuum draws the solvent wash
liquid through until it has transversed

the entire thickness of the cake.

The section then moves on to a position
where clear water may be used to further
wash the cake.

After the washing cycle, there is usually
a certain part of the cycle allowed for
mereély pulling air through the case in
order to dry it out as much as possible.
This portion of the cycle is sometimes
equipped with a hot air hood over the
filter drum which allows hot air to be
drawvn through the czke, and which ac-
celerates the drying. Following the
drying part of the cycle, the section
is now ready for the final stage which
is discharging the cake.

CROSS SECTION ROTARY DRUM FILTER

The scraper blade removes the solids
(cake) from the medium during each rev-
olution, This presents a clean cloth
for each pass through the slurry.

Each of the drum filters can be varied

in a number of different ways. For
instance, filter tanks can be equipped
with agitators of various types to prevent
segregation of feed solids, submergence of
the drum can be varied in an effort to
affect ceke moisture, and types and
methods of filter medium support can be
altered. Vapor tight or vapor retaining
hoods can be provided. on vacuum filters
for noxious gases and sterile conditions.
Another wide variation in drum filters

is the method of cake discharge, wheiler
it be scraper, wire, roll, or string.
Perhaps the widest possible variaticns
exist in materials of construction which
have run the gamut from wood to plastic,
miid steel to various alloy steels, as
well as rubber covered metal.

ROTARY DRUM INTERIOR FILTER

(oeCHARGE )

o T

The internal type of rotary drum filter
shown in Figure II is also known as the
Dorrco filter. This filter was brought
out originaily by the Dorr Company. Each
section ‘goes through a cycle similar to
the exterior drum type which we just
discussed. The filter, of course, as the
neme implies has the cake formed on the
inside of the drum shell. The cake
Tormation is more by gravity than it is
by vacuum, although the wvacuum does

help to form the cake. The slurry is
poured in the bottom of the drum. The
drum rotates and the cake which is formed
then leaves the level of the slurry and
approaches the wash section. Here, the
same thing happens as ir the case of the
external type drum. At the top of the
center position, the cake is discharged

A-6




bysaeons e o bl o - Eeilo il ver i
primaridy used for slurries which will
not form a good filtrable cake on the

eps et onsbype sduum s fatlier. it st ced
quite successfully on slurries of
magnatite or iron ore, and other granular
heavier types of cake which are guite
porous and would be difficult to hold on
an exterior type drum filter.

Sala drum filters in a Swedish ore
processing plant use Nash vacuum pumps.

Eimeo dise filters in a Swedish Taconite
plant.

Ametek filters using Nash vacuum pumps in
a metal works.

A Dorr-Oliver filter in a sewage treatment
plant using a Nash pump for its vacuum
source.
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ROTARY DISC FILTER

The disc or American type filter is shown
on Figure III. Here again, operation is
very similar to the drum filter as far as
the cycle is concerned, although the con-
struction is considerably different,
Figure IV.
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FIGURE ITIT

In place of the cylindrical drum, the
disc filter utilizes a number of circular
discs mounted vertically on a horizontal,
rotating shaft. The discs are composed
of a pumber of removable sectors, each

of which has a suitable medium support and
drainage. To replace the medium, the
complete sector is removed and a replace-
ment inserted while the unit is in oper-
ation, if desired, Disc uniis - prima-
rily of the vacuum type - are commonly
applicable to dewatering the cement,

flue dust, and metallurgical slurries.
Washing is generally not practical due
to the limited cake drying time and
vertical position of the cake. Mech~
anicel agitation may be emplioyed to
maintain a uniform suspension of solids
in the slurry tank. It is also possible
to split this tank so that two products
can be handled simultanecusly.

HORIZONTAL ROTARY FILTER

The last of the vacuum type filters is the
horizontal rotary filter illustrated in
figure IV. This type of filter is basi-
cally a revelving horizontal table. The
filter table is divided into a number of
pie shaped sections. Feed and wash are
supplied from overhead piping. A formed
cake is removed by a scroll discharge i
which leaves approximately 1/4" heel on
the medivm. A takeoff on this type of
filter is the "tilting pan’ or prayon de-
sign which is manufactured in this country
by Bird Machine. This was brought about
primarily by accelerating development of
the fertilizer industry. As indicated by
its name, with this filter each pie shaped
pan or section we talked about in the

past overturns. Discharge with a cake
blow permits full cake discharge and
immediate cleaning. Although its high
initial cost and space reguirements limit
its general application, it is widely in
use in the production of phosphoric acid.
It can be advantageously applied with
high solid slurries producing a thick
cake.
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FIGURE IV

The horizontal type filter ie one of the
newest in the filtration field and its
application is not as fully developed as
the other types. Primarily, it has been
used for dewatering and washing oper-
ations. As a rule the horizontal filter
is applicable where cake forming is rapid
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and feed solids are high. The horizontal
is more expensive than a drum unit, but
capaeity is higher on a sguare foot basis
because it handles thicker cakes at
higher speeds.

TYPICAL APPLICATIONS OF CONTINUOUS FILTERS

Following is a partial list of materials filtered on each of the filter types dis-
cussed: Drum - external - internal, Disc, and Horizontal.

DRUM _ 'DISC HORIZONTAL
Potash Alumina Gypsun
Kickel Sulfate Cement ' Monosodium Giutamate
Calcium Carbide Pickle Liquor Polyvinyl Chloride
Magnesium Chloride Waste Waters Potash
Vinyl Acetate Coal Sodium Ferrocyanide
Gluconic Acid Metallurgical Potassium Nitrate
Ethylene Glycol Caustic Salt
Acetic Acid | Bilica Gel
Titanium Sulfate Alumina Trihydrate
Sodium Hypochlorite . Sodium Sulfate
0il Silice Sand
Pigments

VACUUM PUMP REQUIREMENTS

It is not only beyond the scope of this capacity requirements furnished by the
article, but also beyond the capabilities filter manufacturers. EHowever, for gen-
of Nash sales engineers to aitempt to size eral information only. we have attached
pumps for filter service. Air require- a list of typical capacity reguirements
ments for filters are based on innumer- listed in terms of c¢fm per sguare foot
able variables. As a result, each manu- of total filter area at the required
facturer conducts exhaustive tests and “racuum.

retains empirical data for various appli-
cations. You, then, are called upon to
select and price Nash equipment based on
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C.F.M. PER 8Q. FT. TOTAL FILTER AREA REQUIRED FOR VACUUM FILTRATION *

1. CEMENT SLURRIES

Cake
Cake

non cracking, lime stone + clay, or
cracking slightly, LS + shale

Cake cracking steadily, LS + slag
Cake cracking freely, slurry + kiln dust
. CHEMISTRY
2(Ho)6 in NaOH Soln. 17 2.0
" in Na,S0 ySoln., Dilute 1.5
AT, (KO}, From ﬁaux1te (Bayer*Process)
Nash Pumps for Dorrco 5.0
Benzoic Acid ' 1.5
Borie Acid Crystals 1.k
Bordeaux Mixture 3.0
BaS0y ppd 1.0
Cas (4s0) 2.0
CaCO, ppd, Whiting, with flapper 0.8
CaC0; ppd, Whiting, no flapper 6.3
CaCO; Finely Ground 1.0
Lime™Mud (Causticizing) (2000 to
3000 1bs./sq.ft./day) 6.0
Lime Mud (Kraft) (up to 4000 1bs./
sq.ft./day) 10.0
Calcium Citrate 2.5
CaSOLL From HBPOM’ 6 BE. 100 F 3.0
" "% 30° BE. 165°F. 8.0
2.0

CaSOu ppd from various selutions

CaS0, From Phosphoric Acid - Nash Pumps 2
(Depends on size and type CF crystal -

Crystel Products 15" Hg. or less vacuum

Woven wire cover is used {(except for Na HCOB)

Na B, 0., 10H 0, Borax 13-20
Mg 8 u bpsom Salts Lo
NaCi from glycerine 50
NaCl from NeOH

(Caustic salt on tank type) 50-60
(Caustic salt on horizontals) 30
NaHCO3, with hot air hood) 30

*

Engineering Company.

Capacities listed are approximate and should not be used for vacuum pump
sizing without confirmastion from filter manufacturer or The Nash

chalk + clay

Calcium Tungstate ppd
Dyeg, Slimy 0.5
Dyes, Indigo

Lead Arsenate Cold
Lime and Sulphur Mlx
Lithopone Crude, 140°F.

N Finished, Ceold 1.0
MgCO3 ppd., alsc basic carb.
Mg Bicarb, with flapper
Napthalene from creoscte
2NaSb03. THpO crystals
NaHCO3, with press rolls
Sodium Nitrate Crude Mud
Sulphur Black, with flapper
Sulphur Blue
Sulphur From Scrubbing Towers (City
Gase)} (20-22" Hg. Vac)

Titanium Oxide Pigments

White Lead

Zn0 Zine QOxide

Zn(0H)p - Zine Hydroxide

¥Barnium Sulphate Ammonis Disc Filter 2.

Granular

-

0.5 Hot

2
Hot

.0-
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OH Hg
0K for 30°BE on horizontals)

S‘O-5os

Nash Pump recommended.,
Na,C0,. H,0 (Menchydrate)
nn 18H 0 (sal Soda)
NaNO3. Nltrate Crystals
NESPOh 12H20
Na SO {Anhydrous}
Dl%to (From 40°BE Chromate
Liquors--10" Hg. on horizontals)

50
60
50
90
50

20
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Crystal Products, 7" Hg. or less vacuum

Woven wire cover is used and Connersville or Elliott Exhsuster.

Ammonium Sulphate - (Large Crystals) " FeSO (Copperas) 90

{on top feed- (1 1-1/2% moist.) ho Nagsgh 10 HoO (Glaubers Salt) &L

{on horizontal) 7 Grainer Salt, hot air hood 100
' Vacuum Pan Sali, hot air hood S0

Top Feed Materials, 1" - 3" Hg. Vacuum

Up to 150 efm for Top Feed Olivers, see OSF #3ho_w,

Up to 200 cfm for Top Feed Dryers for bone dry salt.

. FOOD PRODUCTS

Corn starch, wet for glucose 2.0  Maize from maltose 2.0

Dry process for pear starch k.o

INDUSTRTAL

Bianc Fixe, BaS0} ppd 1.0 Clay, activated 3.0

Carbide Residue 2.0 Coal + 28 mesh 5.0 -28 mesh L.0

Carbon, Gas Wash Box 2.5 Coal flot, concts. 2.2-h.5

Carbon, Press Belt Used 10.0 Lampblack 2.5

Carbon, Oliver-Borden Thickener 0.5 Rubber reclajiming, press belt 2.5-8.0

Carbrox 1.9 Whiting (ppd Ca 003) 0.8

Kaolin 0.5 Yeilow Ochre 3.5

. METALLURGY

Cement Copper, Metallic ppd 3.0 Gravity Concts. -100 mesh 1.0

Cyanide Tailing 100 mesh 1.25 " " coarser 2.5-6.0

Cyanide Tailing T0% - 200 mesh 0.75 Sand products 5.0

Cyanide Tailing Finer - clay 0.5 Slime, electrclytic residues 5.0

Flot. Concts. not fine 1.5 Slate, finely groumd 1.0
" " . 90% - 100 mesh 1.0 Slimy and close grained ppts 0.5
" " 75% ~ 200 mesh 0.72 Colleidal Slimes 0.3
" " specizl dry cake 2.0 Roasted zinc cecnects., leached 1.5

Flue Dust, iron blast furnace 4.0 For Deslimed ore and coarse
vten with flspper 3.0  Products use Dorr Co. Filter 5.0
" " cement kiln 1.5

OILS, FATS ANWD WAXES

Dewaxing lube o0il with filter aid 3.0 Lead sulphide from gasoline 2.0

Filter aid recovery from wax 3.0 Dewaxing sardine oil (no.F aid) L.0

FAPER AND PULP

Board Machines 4.5 Primary Br. Stock Washers (Nash) 5.0

For coarse board pulps (not refined or reground) 6.0
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. SEWAGE
Raw or Digested, Plus FeCl3 1.50 Activated, Plus FeCl3 1.33
o " oo Chemically ppd. 1.75
and Lime 1.75

Sewage Aeration - Gentle agitation is 0.3 cfm per 1/8" hole in seration piping.

SUGAR BEET
Continuous Carb, 1.0 Batch 0.7 Cold Saccharste 1.2
0.B. Thickeners 0.02-0.08 EHot n .o

SUGAR CANE ~ RAW

0.C. Cachaza Mud 0.75 Kieseibuhr Recovery

Can Carbonation 1.0 (wet cake discharge) 1.0
0.B. Thickeners 0.1 (8ry cake, press rolls and belt) b.0
SYNTHETIC RUBEER

(called "Sinrub Filter")

Butol ) 19 to 20

PRECOAT FILTERS

For precoating (Nash Pumps preferred) -2 -2-1/2 (Western sales division prefers U
cfm, but have not tried use of grooved bridges from point of discharge to resub-
mergence to reduce smount of air)

For operation while filtering 1
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DEFINITIONS

Feed slurry:

Filter Medium:

Filtrate Receiver:

Filter Taﬁk:
Decking:

Drum:

Scraper blade:

Cake:
Filtrate:

Agitator:

Solvent Wash:
Drum Piping:

Blow Bridge:

Material which will undergo the filtration process.
Material through which or onto which feed slurry is passed.
Final receiver of liguid portion of feed slurry.

Container for feed slurry.

Framework which supports filter medium filter deck.
Rotating membeg intc which decking is built as a component.

Blade which removes cake from the drum.

Material left on the filter medium after feed slurry has been
passed through solid portion of the feed slurry.

The liquid portion of the feed slurry, that which rassed through
the filter medium..

Apparatus to keep the solids suspended in the feed slurry.

A liquid spray to further dissolve any particles vwhich are left
in the case after deposit on the filter medium - spray nozzles,

Piping through which filtrate is transporied from filter to out-
side, '

Section of filter where pressure is reversed, and cake is loos-
ened from filter medium prior to discharge by scraper blade,

CLOTH CAULKING

TYPICAL VACUUM PUMP HOOKUP, ROTARY DRUM FILTER STRIPS
DRUM
AUTOMATIG _
VALVE N
Y FILTRATE
M iy PIPING
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T (T
f'-‘v g4 CAKE
I SCRAPER
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~ :]PI “HI]-- SLURRY AGITATOR
FILTRATE i— .
VAT
7 SLURRY
AlR BLOW-BACK LINE FEED
FILTRATE BLOWER
PUMP






