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PREFACE

The basic elements of our Earth, air, water and soil, have all been subject to
contamination by natural suspended impurities since time began, and nature,
taking its own time and course, has evolved a means of purifying most of these
natural contaminants, ready for recycling, in order to maintain the balance and
keep this “great big world” turning. Modern man has introduced countless
artificial impurities into an industrial society, posing problems of contamination
for which there is no natural progress of recyclement and no time to spare. The
matter is urgent. The problem enormous and still growing. The solution? There
is no one solution. The problems are so varied, complicated, changing, and the
possible solutions so numerous that the Publishers have produced this 1st
Edition, FILTERS AND FILTRATION HANDBOOK for the very purpose of
providing most, if not all, the practical answers to contamination in industry as
faced by the engineer. The work is comprehensive: incorporating principles,
types, media, construction, application, selection, data and purchasing
information, with means of easy reference and an adequate subject index. It
contrives to combine in one volume, all essential and much useful information
and data on filters and filtration.

The Publishers
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Filtertrough. . . . .. ... . .......... 134
Filter'tubes: :.: www s v 5 s sma s & 105, 239, 243
Filter types
Acoustic . . . ... ... ... . ....... 378
Bag . . ............ 121-122, 221, 227
Belt: - o v v v iemio s ae e 147-149,354
Bypass . . .......... 369, 375, 384, 388
Candle . . .. .............. 103—-105
Canisters . . . ................. 289
Cartridge . . . .88-93, 202, 289, 308, 380, 386
Centrifugal impaction . . . ... ... ... 258
CBRAMIC . . . s swmwa o 6% 635 5 5 » 5 5 117
Chemical . . . . ... .......... 289, 306
Combination. . . . ... ........... 271
Disc. . ......... ... ... ... 150
Disposable . . . . . .. 214, 289, 366,371, 386
Downflow . . ... .. ............ 304
Dual ... ... .............. 70. 221
Edge-type . . .. ... .. .. ......... 20
Electrostatic. . . ... ... ... 4,35-40, 227
HEPA: ¢ e v v o o s o o v 114,213,228
LEaF. . : www o s s mmmes s & cow 150—-154
Magnetic . . .. ... ... ......... 41-47
Mechanical . . . .......... 5,16—22, 106
Mechanical/magnetic. . . .. .. ....... 44
Membrane . . . ... ... 31-34, 140, 306, 325
Movingbed . . ... ............. 304
Offline. . . .................. 369
Oilbath : s'swm s v 55 5 cmmae o o 261,378
Pad . . .. ... ... ... ... 214
Panel : : : : smwmo. e . 214,217,227,401
Paper......... 21,29,106, 142, 259, 380

Pipeline. . . .. ................. 42

m
Plate . . ... .. .. .. ..., .. ..... 150
Pointofuse . . ... ............. 367
Precoat. . . . . . . ! 94-98, 113, 125, 348, 350
Pressuredrum . . . . .. .. .. ... .. .. 129
Pressureline. . . .. ... .... ... 366,375
Primary. www v s 5 nimm o o 4,27,212,225, 227
Returnline. . . ... ... ... ... . ... 368
RO 5 i @it v v v mimim v v o e o 218, 227
Rotary disc vacuum. . . . . ... ... 133-1356
Rotary drum. . . . . ... . .. . 123-132, 354
Sand .. ... ... 303
Secondary . . ... ... .. 212,226,227,271
Sintered metal. . . . .. . . . 99-102, 287, 362
Stackeddisc. . ... ... ... .. ... .. 21
Standard . . . .. ... ... L. 5
Tippingpan . . ... .. ... .. ... ... 155
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Chemicals . . .. ......... 116, 343—-350
Coolant. . . ... ............ 337-338
Drinking water . . ... ... .. 306, 307—-309
Fluids. . . ... ... ......... 7,401,406
Fuely : smme s 5 508888 8 o s 389—-390
Hydraulic systems. . . . . .. ... .. 358—-377
Machine Intake air . . ... ... ...... 259
Oxygen. . . . ... ... . ... 287
Water. . . .114, 116, 303—306, 307309, 343
Fishtails : ; voom ot 8 9008252 nmmeos 252
Fluid filtration . . . ... .. ... ... 7,401,406
Flocculation. . . .. ... ... ...... 323,335
Flowirate, : www o 53 s mmma ¢ s 26, 34,359, 371
Flowvelocity . . ... ........... 110, 227
Frame filterpresses. . . . ... ...... 136, 140
Fuelfilters. . . ... ... ... ...... 389-390
Full flow filtering. . . .. ... ......... 383
Fume extraction . ... ... .. 30, 252255, 283
Fumefiltration . . . . . .. .. ......... 256
G
Gas/liquids separation . . . ... ...... 13,189
Gas/solids separation . . . ... ... 1,10, 189, 271
Gassterilization. . . .. .. ........... 286
Gas turbineengines. . . ... ... ....... 378
Glassbeadtest. . . . . ... ............ 51
Glassfibre . . . v v s 5 4 0w a 113, 268, 362, 370
Gravity separators. . . . .......... 319, 354



H
Health hazards. . . . ... ... .. 6,11,282,307
HEPAfilters. . . .. ......... 114,213,228
Hermetic centrifuge. . . . . ... ... ..... 178
High pressure filtering . . 358, 362, 364, 366, 371
High temperature filtering . . . . . . ... 116,117
Homogenization. . . . ... ........ 207-210
Homogenizerbow! . .. .. ... ........ 210
Hoods . . .. o i v it e 252
Humidity. . . . ... ....... 14, 264,275, 281
Hydraulic filters. . . . .. ... ... ... 358—-377
Hydrocyclones . . .. ........ 159, 191, 332
Hydrostatic precipitators. . . . . . .. .. 200-201
1
I/Cengines. . . .. .........- 378-390, 400
Impingement eliminators. . . .. ... .. 217,294
Impregnation . .. ... ... e e e 29
Impurities inair . . .. . ... ... 10—-13, 264,359
Incineration of oily wastes. . . . . . ... ... 319
Industrial treatmentof air . . . . .. ... 212, 264
Industrial treatment of chemicals . . 116,343—350
Industrial treatment of effluent . . . . . . 351—-355
Industrial water cleaning treatment . 306,310-317
................... 318-326,343
Industrial ventilation . . . .. . ... ... 233-235
Inertial force. . . . ... .. .. ... 31,168,188
Inertial separators . . . . .. ..... 222, 285, 294
Indinefilters. . . .. ... ... ... 390
Integrity of filter . . . . . . ... ... ...... 18
Integrity tests . . . . . . . ..o o it ot e e 62
Interception, direct . . . . ... ... .... 16,285
lonization . . . . cow s v s 3 55 6 o 5 = 35—-40, 343
K
Kieselguhr . . . . . ..« oo oo e oo 112,125
KFaCtor . » . o e v v e e e e e e e e e e e 371
L
Leaf filters. . . . . ... .......... 150—-154
Lightscattering . . . ... .. ........... 62
Liquids/gases separation . . . . .. .. ... 13,189
Liquids/liquids separation . . . . . ... ... 2,168
Liquids/solids separation. 1,7, 104,123,168, 189
Louvres. . . . . . . o v i i it 222,261
Lubricants . « : s s ss s s s s s gmw o a3 w3 327
M
Machine intake air filters. . . . . .. ... ... 259
Magnet filters for troughs . . . . . ... ... .. 43
Magnetic clarifiers. . . . . . . ... ... .. ... 45

INDEX

Magnetic filters . . . . . .. ... ... ... 41-47
Magnetic filters for pipelines. . . . . ... .. .. 42
Magnetic separators. . . . . . . . . ... ... 47
Materials for filterpresses . . . . .. ... ... 142
Mean filterrating . . . . ... ... .. ...... 25
Mean Particle Passed Test . . . . . ... ... .. 53
Mechanical filters . . . ... ... .. 5,16—22, 106
Mechanical/magnetic filters . . . . . . ... 44,332
Mechanization. . . . . . ... ... .. ... .. 143
Media. . . . ........ 106—118, 125, 221,228
Media

POrous . . . ... .. oocsesoeons 18,101
Media Migration Test. . . . ... ......... 56
Membrane filters . . . . . . . 31-34, 140, 306, 325
MESH . o woimii 53 6 MEIR B 5 86 BmEa s ¢ o 80, 82

Electroformed. . . . ... ... ... ..... 86
Metal working fluids . . . . ... .. ... 327-342
Methylene bluedust . . . . ... ......... 57
Micro-organisms. . . . . . . .. vt e e e 285
Milledplates. . .. . ... ... eeieeas 80
Mineralwools . . . . ... ... ... ...... 110
Mist eliminators . . . . .. ......... 294299
Moving bed filter . . . . ... ... .. ..... 304
Multi-layer wirecloth. . . . .. ... ....... 87
Multipass Test . . . . . .o . v v v v v vn v e 53
Multiple compartment collectors . . . . . . .. 244

Multi-spindle rotary indexing machine . . 337—-342

N
Nickel plating . . . . . .. .. ... ... ... 347
Nominalrating . .. .. ........ ..24,53,108
Nozzle type centrifuge bowl. . . . . . .. 163,175

o
Odourremoval . . ... ..... 30,114, 282, 309
Off linefilters:: : s s wws o s s wwwmm s o s mm 239
Oilbathfilters. . . ... .......... 261,378
Oil FIltration’. . i« vs ¢ s 52 @mmos ¢ 3 383, 391
Oil free compressors . . . . . . . .« .o« oo 268
Oilmist. . . ......... 15, 261,268, 271, 278
Oil mist precipitator . . . ... ... .. .. ... 38
Oilreclamation . . . . . ... ... .... 391-399
Oilremoval . .......... 268, 278, 330—333
Oily water treatment . . . . .. ... 310, 318-326
Oversizeparticles . . . .. ... ... ....... 23
Oxygenfilters. . . . .. ............. 287

P
Padfilters . . . ... ... ... 214
Panel filters . . . ... ..... 214, 217,227,401
Paper filters . . ... .. 21,29,106, 142, 259, 380
Particlecounts. . . . . ... ... . 49,52,62, 309
Peeler centrifuge . . .. .......... 178, 396

Perforated metal plates. . . . ... ... 71,77-81



INDEX

Perforated plates, drilled. . . .. ......... 79
Perforatedtubes. . . . ... ........ 380, 386
POFlIte : jivwiw s s o wmmon v v o wwmin o s 5w 113
Permanentstrainers. . . .. ... ......... 67
Permeability . . .. ........ 26,100,106, 239
Phase formation. . . . ... ... ........ 335
Phosphating solutions . . .. .......... 344
Picklingbaths . . . . ... ............ 344
Pipeline magnetic filters . . . . ... .... ... 42
Platefilter . . i s s s w e s s« mmes s o 150
Plate typescreens .. . . . . . . . ... oo v oo 72
Plating solutions: . . o .« ¢ s s s s s ¢ 5.0 58 346
Pleated elements 16, 106, 113, 202, 239, 380, 386
PNEUROP Tests . .. ............... 63
Point-of-usefilters . . .. ... ......... 367
Poresize . . . . ... .. .... ..., 17,31,99
Porosity « : o o swmm s 4 8 3 s 55 5 2 99,118
Porousmedia . . ............... 18, 101
Porous media separators . . . .. ..... 324,333
Positive pressure respirators . . . . . ... ... 292
Post-filtering. . . . ................ 344
Precipitators
Electrostatic. . . . ........ 4,35-40, 227
OIMIBL: . 2 wuim,s s B@m.s s 8 BEE.S S 38
Procassgas . v v v s s s wmmws s o o 40
Precipitator voltagecontrols. . . . ... ... .. 40
Precoat filters . . . . . . 94-98, 113, 125, 348, 350
Prefilterelement . . . ... .. ......... 202
Prefiltering. . . . .. ......... 269, 343, 406
Presses for filtering . . . ... .. 5,108, 136—146,
.......... 167, 354, 401
Pressuredrop . .. .. 26, 214,371,378, 384, 401
Pressure Drop Test . . . . .. ... ........ 55
Pressuredrum filter. . . . .. ... ....... 129
Pressurefeed. . . . . . ... ... ........ 143
Pressuregauges . . . ... .. ... ...-... 287
Pressure linefilter. . . .. ... ...... 366,375
Pressurescreens . . . . . . . ... ... ... .. 75
Prestrainer cin . : : c wwww s v 5 vmme & 8 & = 177
Primary filters. . . . ... .. . 4,27,212,225, 227
Process gas precipitators . . . . .. ... .. ... 40
Processwater . . . ... ............. 343
Profiledscreens . . . . .. ... .......... 73
Protectionfactor . . . .. ... ......... 293
Protective devices. . . . . . .. 337, 359,372,385
Pulsatingflow; . . wwa s s s s mmm s s 5 3 s = 28
Pulse jetcollector. . . . . ... ......... 246
PUmps woom s s« soimm ¢ 5 8 6 Bimm e 5 § 9w 143
Purification . . .. .. ... ...... 30,329, 349
Purifiers u s o ¢ s spuwe sz a5 5, 168, 306, 393
Pusher centrifuge . . . . . ... ... ... 159,179
R
RangeNumbers . . . . ... ............ 49

Rating, filter. . . . 23—28, 53, 269, 344, 387, 400
Absolute ; . wouwo: v s 5w w8 ¢ s o 23,28,53

v
Betaratio . . ........... 25, 28, 53, 400
Nominal . . ... ........... 24,53, 108

Refrigerationdryers . . . .. ... ....... 275

Resistance to chemicals . . ......... 29, 387

Resistancetoflow . ... ........ 26,60, 108

Respirators.  «u s : s wmww s s 5 % 114,288—-293
Positivepressure. . . .. ........... 292

Returnlinefilters. . . .. .. .......... 368

Reverse air flow cleaning. . . . 243, 246,261, 381

Reverse flowvalves . . .. ... ......... 373
RollFilters : « s s s 5 wwse s 6 5% 550 218, 227
Rotary disc vacuum filters. . . .. .. .. 133-135
Rotary drum filters. . . .. ... .. 123-132, 354
Rotoclone: o i i 5 s pmmm a5 85 sigme & & 200
S
Salt water purifiers . . . . . ... ........ 306
SEMPIAG: « v o v 5 6 mmmee s 5 5 mm 48—49
Sandfilters. . . . ... .............. 303
Screens.: . ; wwmme s 5 5 ¥ 16,19, 72-76, 159, 331
Screens
Curved . qiwmw 5 5 5 somEE 5 5B s m w8 & 161
Disc. . . .. e e 74
Drum; s mwe s s s s smpE s s 5 9EE 5 ¢ 8 75
lonizer . . . . ... ... ... .. uue... 35
Plate'type i < 2 s simwme 25 o8 mum o 5 72
Pressure . . . .. ... .. ... ... ..... 75
Profiled: s« s cnmmme s 585 simmias 73
TEVOIING v o o s « smmmg s 5 s mmww s 5 5 73
Well. . . .. .. . 76
Scrubbers. . s ;55 s wwm s s s s REEE s G 196
Centrifugal. . . .. .............. 200
Venturi: s e : s s waimds s 3 0 mimd s 5 8 196
Wet . . connssswmmesss opes 196—-199
Secondary filters . . . ... .. 212, 226,227,271
Self-cleaning centriguge . . .. ... ...... 177
Self-cleaning strainers. . . . ... ...... 70, 261
Separators . . .1—6, 159—-169, 188—199, 319, 332
Centrifugal. . . ... .......... 332,333
Gravity . . . ... ... ... ... 319,354
Inertial x5 ¢ s s smmm 5 5 5 5 222, 285, 294
Magnetic. . ... ................ 47
Porousmedia . . . ........... 324,333
Standingwave. . .. ... .......... 192
Tubetype . ... ... ............ 333
Settlement. . . .. .......... 159, 189, 331
Settlingdistance. . . . ... ........... 172
Settlingtanks . . . . ... ... 164, 182, 319, 354
Settlingvelocity. . . . ... ......... 10,188
Sewage . . .. . ... ... 116
Shakercleaning . . . . ... ........... 243
Shut-offvalves. . . . . ... ... ........ 372
Sievesfortesting . .. ............... 86
SIVING . s vowss:smumas s mmuW 2,239
Silencers . . . ... ... ... ... 378
Siltcontrol. v s s s s waw a5 5 mawas 28, 362



Vi
Sintered metal filters . . . . . . . 99-102, 287, 362
SIUGILS . . i st 55 @Mm 65 @ wwmw v oo aim 6
SKimmers . . . . . .. et 169, 322, 333
Sludge . . . .. .. ccemea e 335.351-35%
Sodium flame test. . . . . ... . ... ... 57
Softdrinks. . . . . . ... 5
Solids/gas separation . . . . . . ... 1,10,189, 271
Solids/liquids separation . 1,7, 104, 123, 168, 189
Solids/solids separation. . . . . .. ... 2,168,189
Sorptiondryer. . . ... .. ..o 277
Stacked disc filter. . . . . . ... ... ... ... 21
Standard filters . . . . . . . ... o0 5
Standing wave separator . . . . . . . . . . .. - 192
Static thickners . . . . ... ... ..... 159—-161
Sterile compressed air . . . . ... ... ... 283
Sterilegas . . . . ... ..o 286
Sterilization . . . . ... ... .. 284286
Strainers . . . . o v v v v vt i e e e 6771
Strainers
Basket . . . . v v v it i e e 69
DU . e & 2 6 B ErE s & 358 B@mow e & » w o 70
Perforated metal plate . . . . . ... 71,77-81
Permanent . . . . .. «: « oo o ooaaasan 67
Selfcleaning. . . . . . ..o 00 70. 261
Temporary. . . . . v v oo v m e e e 67
Wiremesh . ... .......ccc000n 71,370
Strainersizing . . . . . . .. .00 71
Suctionline . . . ... ... 375
Surface filtration . . . . ... ... 16, 19, 386,401
Surface filtrationmedia . . ... ... ... ... 19
Surfaceretention . . . . .. .. ... ... ... 16
Swarf. . . o v i e e e e e e e 331
Systemmodels . . .. ... ... 374
System protection . .. . ... 337, 359,372,385
T
TanKering «inc ¢ s 6 » oo & s o wmmine o 0 318
Temperaturerange . . . . ... ... 116,117,359
Temporary strainers . . . .. .. ......... 67
Tests . . . v it e e e e e 51—64, 309
Airfilters, . . . . . o s s s s sw o5 35w 56, 60
Tests
ASHRAE. . . .. ... ... 60
Bubble point: . www = s « wwm s o 5 0 womm . 54
Collapse . . . . v v v i et e e 56
Compressed air filter . . . . . .. ... .... 62
Degree of filtration . . . . . . ... ...... 53
DirtcopBCity. s:v < s sooovw o s » wmwwm o » 55
DOP (dioctylphthalate) . . ... .... 62, 286
Dust spot efficiency . . ... ... ...... 61
Fatigue. . . . ... ..o, 56
Filterintegrity. . . . . . .. ... ..o 62
Glassbead . c « s s mww oo « 5 @ wwn o o o 51
Mean particlepassed . . . . ... ... .... 53
Media migration. . . . .. ... ... ..... 56
Multi-pass . . ... ... ... 53
PNEUROP . ;: ; c sswescis mmma3s o 63

Pressuredrop . . .. . ... .o 55
Sodiumflame . . . ... ... ... ... ... 57
TeStSIBVES . . . . . v vt e e e e e e e 86
Thermal splitting . . . . . . ... .. ... .. 2,335
Three column centrifuge. . . . . .. ... ... 186
Tippingpan filters . . ... ... ........ 155
Toxic vapour removal . . . ... .. ... 282,289
Trade effluent treatment. . . . .. .. .. 351-355
Trampoil .. . come s mmpms s s 330-333
Travellingscreens . . . . . . ... ... ...... 73
Trivalent chromiumplating . . . .. ... ... 347
Trough magnet filters. . . .. .. ......... 43
TD a5 5 sore o, v v 0 Bomawsoe « 5 x oo me 8 172
Tube typeseparators . . . . .. .. ....... 333
Tumbler centrifuge . . . . ... ......... 181
U
Ultra fine filters. . . . . .. .. 107,110,114,325
Ultra high efficiency filters . . ... ... 269, 278
Ultrasonic fluidclearers . . . . .. .... ... 189
Upflowfilters . . . .. ... ... ........ 305
v
Vacuum drum filters . . . . .. ... ... ... 123
Vacuum filters, rotary disc. . . . . . ... 133-135
Valve
Antidrainback . ... ......0 00000 384
Vapourremoval . . . .. ... ....... 282,289
Variablevolumes . . . . . . ... ... o0 227
Ventilation. = ¢ : s ssm s s o wwwi v a 233-235
Venturiscrubbers. . . . .. ... ... 196
Viscous panel filters . . ... .. ........ 217
Voltage controls on precipitators . . . . . . ... 40
w
Wastewater. . . . ... .. 114, 310, 318, 323,325
Water cleaning treatment. . . . . . . 306,310-317,
................... 318-326, 343
Water filters . .114, 116, 303—306, 307—309, 343
Watervapour . ... ....... 14, 264, 275, 281
Wear . ... .. ... ... u... 358, 383, 389
Wearproducts. . . .. ... ...... 13,359, 383
Weave. . . . . . .ttt 82,84, 239
Wellscreens . . . . ... .. ............ 76
Wetcentrifuge. . . . . ... ........... 200
Wetscrubbers . . . .. ... ... ..... 196—-199
Wetstrength, wusu s 55 mams s s omumms s s 29
Winemaking. . . . ... ......... 5, 146,167
Wirecloth . . . & . .. ¢ cwsw s 4 82—-87,102,103
Wire mesh strainers . . . .. ... ...... 71,370
Woven wirecloth . . . .. ... .. 82—-87,102, 103
z
Zinc phosphatebaths. . . . ... ........ 345

Zinc plating



CONTENTS

SECTION 1 — Basics

Filters and Separators. . . .. ... ... ... .. i R R e e e s 8 1
Contaminants. . . . . .. ... . e e e 7
Mechanical Filters . . . . . . .. ... .. . 16
Filter Ratings . . . . . .. ... 23
Absorbent and Adsorbent Filters . . . ... ... ... .. ... 29
Membrane Filters . . . ... ... ... .. 31
Electrostatic Precipitators. . . . . . . .. . . ... .. 35
Magnetic Filters . . . . . .. ... . .. 41
Contaminant Levels. . . . . ... ... .. . .. 48
Filter Tests. . . ... .o 51
SECTION 2A — Types of Filters and Separators
STEAITETS 1 v o s 5 ¢ 5@ mm a5 § HEET § £ 5 bmmom o o r i o s v a5 s S 5 5 i § 67
SCIEBNS . . . o ottt e 72
Perforated Metal Plates. . . .. ....... .. ... ... 0 77
Woven Wire Cloth . . . . .. ... . 82
Cartridge Filters . . . . .. . .. .. 88
Precoat Filters . . .. .. ... .. . ... 94
Sintered Metal Filters. . . . . .. .. .. .. ... ... . 99
Media . . .. .., 106
SECTION 2B
Bal FiltErS! : 4 00w ¢ 55 G0 £ 2 5 GHEE & o 0 oo v o o i o o o SR 5 € b B 5 A 121
Rotary Drum Filters . .. ... .. ... ... .. 123
Rotary Disc Vacuum Filters . . .. ... ... .. ... ... . . .. . 133
Filter Presses . . . .. .. ... ... 136
Belt Filters. . . . . . . ... 147
Leaf FilterS . comum s 55 5mmm s v 5 55a v v o s e oo msmre s 5 s € 5 5 @ 5 5 s 150
Tipping Pan Filters . . . ... ... . 155
SECTION 2C
SePAIALONS . . v vwis ¢ 6 5 55 B £ 2 5 Fmme e n e e e e e e s e e e e s 159
Centrifuges. . . .. ... ... 170

Dynamic Separators (Cyclones)
Wek SermBBRS, o o m s 6 3 5 mmE & 6 5 5Bt e n e o e v o e § 3 N K E X 4 K EE £ 5§ 196



Hydrostatic Precipitators . . . .. .. ... sa o 200
COAlESCEOIS . o v o e e e e e e e e e e e e e e e 202
HOMOGENIZAtiON . . . o ottt it e e i e 207
SECTION 3A — Applications
BUIK AIr FIHEIS. & . o o o e e i e e e e e e et e e e e e e e e 212
Ar FIEr SErVICES .« o o v o o et e e e e e e e e e e e e e e e e e e e 224
Fabric Dust COllECTONS . . . . . i it e e et e e e et e e e e e e e e 236
Fume Extraction and Filtration . . . . . . . . .« ittt 252
Machine Intake Air FIIers. . . . o v v i i e e e e e e e e e e s 259
Compressed Air Treatment . . . . .. . ..o ittt a e 263
Compressed Air for Breathing . . . ... ... ..o 278
Sterile Compressed Airand Gases. . . . .. ..o v n i 283
Oxygen FIlters . . .. ..ttt i 287
Dust and Fume Respirators. . . . .o v ot v i it it e e e e 288
Mist Eliminators for Gases. . . . . . v oo it it e i e 294
SECTION 3B
Water Filters. . . . .. .ot 303
DrinkingWater Filters . . . . .. ...ttt 307
Industrial Water Cleaning Treatment . . . . . . . ..ot i i ci it s 310
Oily Water Treatment. . . . . .o oo oot e ie e e e o m e e e 318
Metal Working FIUids . . . . . . . oot s 327
Filters and Treatment for Industrial Chemicals . . ... ................ .. 343
Trade EFflUuent Treatment. . . . v o v v v it e e o e e e e e e e e ma e ae s 351
SECTION 3C
HydraulicSystemFiIters....................‘.Q .................... 358
Filters for I/CENGINES . . o v o v oot et ie e e e e 378
Oil ReCIaMation . . . o v v e e e e e e e e e e e e e e e 391
SECTION 4
Filter Selection GUIAES . . . . v v o v i vt i i e e e i e 400
0 T o P I I R SR 411
SECTION 5

Editorial INAEX . « o v ot it it et e e e et e i



Filters and Separators

A FILTER is basically a device for separating one substance from another — hence filtration is
basically a process of separation. Immediately this expands the scope of filtration beyond the use
of filters, as such. It must equally well include separating devices which work on other than pure
filtering mechanics.

Two immediate problems then arise. Where to stop — and how to group and classify the various
types of filters and separators. There is no complete answer to either, except that the various
methods and processes of filtration and/or separation fall broadly into four categories:-

i) Solids-gas separation

ii) Solids-liquids separation

iii) Liquids-liquids separation

iv) Solids-solids separation.

The broad field of solids-gas separation is'mainly represented by air filters and air filtration ser-

vices, but also includes industrial gas processing, etc. The former uses mainly filters; the latter
mainly separators, precipitators and scrubbers; plus filters as necessary.

Five Lakos in-line model separators (installed in common manifold), act as a
prefilter to a deep-bed sand media ultrafiltration system, reducing the necessary
backflushing of the deep-bed system from once an hour to once a day.
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Moulded nylon filters and strainers.
(Plastic Engineers (New Milton) Ltd).

Horizontal table filter fitted with

scroll discharge offers advantages

where coarse crystalline free

settling solids must be handled;

the drive being protected from

splashing by being accommodated
above the table.

Solids-liquids separation is also an obvious field for mechanical filtration as such, but varying
widely in volume requirements. Equally, it is a practical field for the application of inertial separa-
tion, particularly for process industries, and other methods which can readily be automated or
semi-automated.

Liquids-liquids and solids-solids separation are more restrictive in the types of filters or separa-
tors which can be used successfully, and economically. These categories, therefore, represent more
specialized fields of filtration/separation. Yet they are particularly significant in many industrial
processes, although the process involved may be marginal or beyond representative coverage of
filtration/separation. A basic method of liquids-liquids separation, for example, is distillation or
thermal splitting — not a process to be elaborated on in a book covering filtration. Similarly, the
simplest form of solids-solids separation where the solids involved are of different physical size is
by sieving. Here the process is too obvious to require more than passing comment on sieve, mesh
or screen sizes. Between these two extremes there are, however, specific processes which demand
individual coverage for liquids-liquids separation in particular — inertial separators, precipitators,
coalescers, etc, right up to the fringe subject of homogenization.
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This, in fact, has been the main problem in the compilation of this Handbook — coverage of all
filter types, related to process applications. Ideally, too, one would like to be positive in stating
which type of filter is best for a particular job (or why type A is better than type B), but that is not
a completely realistic question. Certain types of filters, or separators, are more or less standard
choice for certain applications; but in other cases there are several possible alternatives to consider,
offering comparable performance.

The main problems to be answered, in fact, are what you want to do, resolved as what you need
to do, and the efficiency and cost-effectiveness of the poszible solutions. There can be a danger in
over-simplifying such answers. For example, Fig 1 presents a picture of the range of contaminant
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particles which may be present in air. (These are further delineated in more specific detail in the
chapter on Contaminants). The type of contaminants present, and their concentration, will
obviously depend on the environment. A fabric dust collector is capable of filtering out con-
taminants ranging from the largest size down to about 0.1 um — or the complete range illustrated,
but would only be justified in particular circumstances (eg treating a heavily contaminated indus-
trial atmosphere). Simple panel filters would be more than adequate for most other applications.

The filtering range of a particular type of filter or separator can also be misleading in terms of
both efficiency and cost-effectiveness. The finer the filter the more readily it becomes clogged in
the presence of coarser contaminants. In many cases, therefore, where fine or ultra-fine filtering is
required, it becomes both more efficient and more cost-effective to filter in stages, using two or
more separate filters with progressively decreasing cut-off ratings. And these filters may be of
different types. Screens and strainers, for example, still have their place as primary filters in an era
where particle removal (by filtration or separation) is possible down to 0.001 um (eg with mem-
brane filters and possibly with electrostatic precipitators).

In the case of filters, too, the media material must also be considered for compatibility (and
other possible side effects).

The size range of sulphuric acid fumes and bacteria, for example, is about the same. An ultra-
fine filter with a cut-off rating of the order of 0.2—0.3 um would be capable of removing both
from air — provided the filter medium and its housing is not attacked by acid. Equally, it is

improbable that the need for removing both bacteria and sulphuric acid would be the particular
requirement.

‘Mistkop* filter drum as used
for dust extraction from
precision tap girders (right).
(Belisle Filtration Ltd).




