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FiLTRATION

® Filtrahon Is @ LFI.G'JJ 0% mechaniFaJ process used fo  separate
solid patices  fsom @ quid  or by passin% the  mixture
thiough @ fiter Medium that allows the fluicd “fo pass  but
fetaing the solid  pasficles . _

o The principle Of Filtmhion relies on the size difference befween
the pasticles and the pove size of the Filter Medium.

Fiter Meoin
Soup Resiove

(Furer (Ake)

FiLtraTe

Various Terms IN FiLTRATION

o Slumy : The suspension - of solid or ligud fo be filtered .

o Filter Medium : The porous medium used fo relain the solids 1s
known ag Hiter Mediym.

* Fier (ke © The acumulated splids on the filler are refferred
to ag Fitter (oke.

o Filtrate : Filte (2 the hgqud that Passes Through a fier.
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OBiecwves OF FiLTraTION
s Sepmalm of Silids foom liguids or Ha%es
* Fwfhion OF Ligudls
® (Onenlmhon of dlesired Components
o |Alaske Nana?emanl-

Aepucamion OF FiitrATION

Woater Purfi@hon

Air  Purificakion

Food € Bevara

Chemical  Industry
Experiments

Environmentol  Protechon

Sterilizahion
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FACTORS AFFECTING FitTrRATION

Thete e several fachss that @n influence the effciency  and]
effechiveness  Of the Filtrahion.

Particle  Size

Filtralion  Medium

Uiscosity of the Fluid

Filtrtakon  Psessure

Temperature

Concentrahon of Solidls

Coke  Formahon

Filter Swfae Area

® ® o ® © @ @ o

@ Particle Size

o The size of parkdes o be fikered playe @ sfﬂnn‘ﬁ'cmf le In
de’retsmininﬂ. how eoslly they @n be separoted fiom a Liguuc]
of (s.

* loger patcles ore mofe: euy fopped by the filtes while  smaller
pashdle mt‘ghl# esape Unkil € unless very fine filters used |

@ _Filtralion Medium

o The type of filter malesiol usedl Ceg: . cloth, paper , membune , sund )
detemines how well it an @pture ~ pavticles -

* A motesol with 2moller pores may fiter out finer padtices
but oud led o Rower filwhon fte
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@ _Visasity 0f The Fluid

® Ut'scosﬂq feferz to the thickness of the fiwd being. filtered
® Higher utscosity liguida fow more slowly fhraug.h filkexs
Which @n redue the fillmhon rale .

@ Filtahon Pressure

e The pressue apphied 1o fore the liguid -or gﬂi fhmugh the filker
also affeds fhe Aitrahon mle.

® Higher Precsure Increntes the filmhon rate by ﬁlﬁcfng. mole liguid
’rhrout?}h the flter in A ghoter amount of hime.

© _Tempentwe

o Temperoture @n influence both viscosity and solubility of  pashices
in the Nguid .

* Higher Temperahure genemally feduce viscsiy , maHngL fitrahion fostes .

© _(oncentohon OF Solids

o The amount of sdlid partides suspended In e fiwd alo irfluence
the efftienay of he Filtration .

® A higher oncentahon of solids con lead fo quicker dﬂf}ﬁ"’"& of
the fiter | de:readna, ks efﬁh‘mcq.

3@ (oke Formahon

e Ac fitmhon progeses | paticles fend 1o acumulate on e fiter
furface , fooming. 0 ' @ke’ of wlids.
o foomahon OF fhis mke @n block filler pores ra]'unhﬂ_ﬂrc filrahon ke .
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Fiter Surface Aren

o Tt refas ™ swfae aren available for filhohon in the  ayslem .
o A luger sufoe weq ollows for a 8@1@ volume of flud fo
pose ?ﬁmugh ot once ,increaﬁ.inﬁ fillrahon ~ speed .

Treories OF FurrAnon
® The liguid ﬁowinca. Jrhmucah o fiter follows the -basic rules

veoning. the flow of any liquid Jrhmug}h a Medium .
"(ﬁi nie of fow @n be erpsessed 01 °*

__Dnving. fore
Rate = o ﬂ"'

o Theory of filrhion can be  explained by following. equobiont
@ Foiseuille's  Equalion

@ Darqy's Equation

@ kozeny - (oman  Equohion
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@ Poiseui's Eavamon
® Poiseuille's Equahion is Dasal on aswmin& fillrahon  gimilar  fo
laminar | stfeam - line  flow

" AR APrH

{ 8Ln

® Here, o\ = Rale OF Flow
* AP = Pressse Difference across the filker medig

®* [ = fodius oF filters pores
e n = Viswsity of the Fiud
el = thickness of filtler cake

e Ths equaon asumes laminar flow and @ Ateady inompsessivie

fiuid -

@ Darcy's Fauarion
Oarey's: Equokion is based on pemeability of filtrbion medium

KAAP

V= m

Hete | ok = Pemedbility (oeffcent of (ake
o A = Suface Area of filtler madium

o AP = Presayre Diffrence awoss the Fitter Medig
oN = Ufscogw of the Flud
o | = Thicknes of Filter (ake
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@ kozeny- CArmAN Eavamon

Tis an edended vession of Dary's law < depends on '
of the ke fomel. et

A o g

Ve "k Gy

Here * A = Area of Filler Medium
* S = Speific suface freq of the (ke
* n= Uisesty of the fillmte
® P Presswe difference across the filter
* kK = kozeny (ongtont
® L = Thickness of fikter cake
®* €= forosity of the (ke
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© [Puate < Frame Furer |

PrincipLE

o The Plate € fume fiter press works on the princple of filtrakon
under pressure .

® A Slumy ( sugension of solid ~ particles n hbrtdd ) is fored fhmtﬁh
a fiter malium

® The solid porhicles are refained on the medium , Fowminﬁ a coke .
while the clear liquid passes.

ConSTRUCTION
® Plate € fame : Altemahng. Plotes & fromes are skacked fogether. Plates
have a filter cloth ; while frames form the chamber for slumy.
o Fiter Qoth : A porous, matenal stretched over the plate | ach'njt as filker madium,
o Chamels : An Tnlet fr Slury and Outlet for Fitrate
B Ctosim}‘ Device + A aystem that compress the plotes € frames for no t&ﬂ@?x_,
o Pump : Provides e repuied pressure for sluy o flow through mediom

%—‘ € lusing_ Device

Frame  Plate
Outlet =—

—

L |

Jot

Inlet —
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A ORKING

* The slury i pumped info the press fhrougn the feed Chanmel .

® Under preswe , the !I‘q,tdd pases though he Afilker Cloth info
the -drw'na?t. chonnels ,  [eaning, Slicl  pastides  behind -

Solid  pashcles aaumulate on fhe  cloth, ﬁamn

The clear ligud eits the Rygdem Jrhr.'::u h iﬁc ouHeF

one ﬁlh‘ohrm 1% campfdeq the Pfesg ls 0peneol £ Oﬂh'. IS
femoved manually 0% mnamfw‘h/

ADUANTAGES
. Hl'can Filhahon Eﬁi‘ciena{
® (ugtomizable
® Handles Hrgh Pressure

DISADVANTAGIES
e (ime ("orv.wmtnfa1

® Space Reguitments

APPLCATION

e Filbmhon of Phamaeuhcals
® (laficchon oF fouit Auies
® Remoual Of Poecipitated proteins fiom Jnadin
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® [Furer Lear |

PrinciPLE

A fiter leaf is a fifchon deviee widely used for solid liguid

sepoigfon € (uosks on the principle Of surface filkahon < vacum
filtmhion -

_(bNsTRUCTION

® Fiter leaf: The main @mponent , ansiding. of o pefforated - mefa)
Plofe or mesh . covered with a filter medium

® Filter Tank: A Closed vessel Con}w'm‘ng. the h'quj'd &umy o be Hillend
o Outlet Ppe: (nnected fo the flter leaf ,’rhmugh which flitrake flows ouf .
® Fiter Medium : A layer of cloth o5 fine mesh placed over [eaf,
o Frame : A supposting struchure that  holds he fiver  leaf

Fitmte
1
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N ORKING:

o The filter leaf |2 Placed N a slury fled fank o5 chamber.
® Duing. the process , ether presswe or vaaum 2 appled fo
the “slury for - effecfive filthon raje .
® The clear ligud passes %hmugh e fiter medium and s
leded Vid  Oulet Pipe.
® Qlide aaumulake on the fller medium , foming. a cake -
® After fiiaion ,the ake s removed by Ehil
the leof

ng_ 1] bﬂdtwaﬂnfn%

AduANTAGES
 Multpke lewes an be used for lorge crey.
® Smple Oesgn
® FEfficient FRiltmfion

DisapuANTAGIES

. Clo%ing,

® Manual (ke Remoual

APPUCATION
e Filtrahon of Fihe (hemials
e Pusifcahion of Pharmaceuhnls
e (aler Treatment
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® [Rovary Drum Futer |

PrincIPLE

® A Rotary Oum Fiter opetoles on the principle of vacum filkrakion .

® Tt (onsst of a Qylindncal drum  covered with a ﬁihﬂin% medium
that  rotodes parfially submerﬂed In a slurry

® As Oum Rototes , 0 vaawm 5 applied internally Cre:lhh%} a
presure  difference that draws liquid Jrhrau%]h the fitter medium
while relufning_ Qlids on the dum's surfoe .

CONSTRUCTION
® Omm © A (ylindical Drum , made of metal , covered by a fiter cloth .
® Sy Tank : Contains the slumy fo be filkerer] .
® Uaaum System . (reates suchon lnside the drum fo aid filkrahon |
® Distcharge Syctem : A device that removes acumulated ke from drym |
® Drive Medanign : Rotates the dium at 0 Enholled Speed .
WATER SPrRAV -
DruM
FiLter
Com
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INORKING:

® The Dmum 1Is pmh‘oltv subrnerged in the slury fonk.

® Ac the dmum rotates , a vaaum IS applied fo the ihner Awface .

® This creates a suchon fore , cwsing. the h'c}wbl b poss Jrhmugh
the fller medium leuufn% 0 coke of slid potides on
drum's  swface .

® The dum (onhnues o rolfe and the (ke widergoes addikona)
pooEes Such a3 waahing, or drq|‘n3 ,dependl'na; on applicohion .

® A dléthcm?( mechanism femoves the ke, and the cyde fepais

AppucATION
® Fillmhon of slumes 0 chemil Industies
® Rlahon of fouit Jwies.
® Separahon of fichve Ing;edn‘m}s.

ADVANTAGIES

* low Maintanance Requiments .
® Ffrechve for handh'n% lan( volume of slumy
o [pw labowr (osk

D1SROVANTAGES

 (omplex Desi
o Hr'gh Tnihal
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® [Mera Fuvea]

PRINCPLE

® The Meta filler operales on the panciple of Depth Filkakion

® It rfemoves impurties or soid pashides foom liquicls by - passing,
the fiwd Jrhmu'g.h a poous madium | ofen conaist Of  layer
of mefal n'ngzs.

CONSTRUCTION

® Metal Rl‘ngs ¢ Made of dainless stee]l have Intemal diameter of 15 mm
€ extemdl diameler of 92 mm., Fach fing. featwes semi-
citedlar  projechons Cealing. gap of 0:2 mm .

* Gioved Rod © A rod on which mebl rings are hghtly packed.

® QOutet : for Flud ext .

Filhate Fores
Chamel Channel R:‘ngs
$ )
= - i
-+| |- - 5
- S H g — (irooved Rod
- Rw
. E é - Pfglbf.ﬁﬂm
v 8
(Girooved JNJ
Red
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WORKING:

* The meta fiter assembly is placed in a vese].

® The slwry pases —}hrough the channels betueen the wings -

® The clear liquid fses up and Glleded fiom the ouied in Teeiver.
® Amumulated solids @n be removed by baekﬁubhin% with watker .

APPLICATION
® (lanfiohon of Symps, elires.
® Filtmhon 0F visous liquicls. .
® Cilrahon of Tnjecidon  Roluhions

ADVANTAGES
e (ost Effective
o Hfﬂh Pressure  Tolerance
* E(nq Mauntainance

DISADUANTAGES

e [imted FRimahon
e Not a @nhnuous  Poocess
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© [Cartrioce Furer]

_Prinaeie

¢ The hidge fitter operates on the puincple of auface and depn
filraion .

® (When Il'qw'd passes ’rbrouﬂh (arhic%{ it traps  pashicles  ether on
its swfae or within its Porous medium

(DNSTRUCTION

* Fittr Giidge : The core Component  made of various mafenale like
polypropylene , cellulase or adivated - Carbon .
Filter Halsing,'- A container that holds the @indge securely .
It @nbe made tp of plashc, mel o steel .
o Sealing. Mehanion : To enure a fight seol £ poevent flud  bypass.
End (ops - Seled ends of the Cﬂl'l'nﬁﬁe o dired flow of fiud.

—+ Filirate Outle}

—* (Corindge

Filtes Hoosin%

Discharge (nke

VIDEOS : () IMPERFECT PHARMACY



WoRrkING

® (ontaminated fluid entes the filter hou&ingn thiough the Inlet
® The fiwd passes through the filter Qrlidge | Where  @nlominonts

ore topped either on the Awfae or wihin the poves of the
fitter  medium

Uean fiud exits the fier housing. fhrough the oulld  pot.

ADUANTAGES

» Hiah Efficiency
Uerahithy .
G)mpad She.

DISADUANTAGES

e Moaintince (ost

Not swtable for lmg& volumes .

APPUCATION

Aivabion of Waler. Syups

® Amhon OfF fuels, Lupaants

e Aimhon OF Injectable solubong

VIDEOS : () IMPERFECT PHARMACY



© [Miemsamne Frees)

PrincIPLE

® Membmne fits wovke on the puncple of Sa*uing_ and
adsofphion -

® The membwane ace as a semi- pemeable baver , allowing, fluel
1o pass while re!nu'nina particles, mimaﬁam‘yns or disoled <dids

(ONSTRUCTION

e Tt onsist of a Hin - om permeable membrane Made of matexial
like (ellulos aetake , polysulfone or  ceramics

* Tis pore size vay fom 01 ym fo 0-00f Um .

WORKING:

o The flud it fowd hrough the membne  fifer

® The membrane's pores frap pattides , microbes or  contaminanks  lager
than the pove siz .

® Cleon flwd or exits the Ailker, while frapped Contaminants
emain on  Membrane's  Suface .
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ADVANTAGES
* High Fitrahon Effciency
® Precice  Sepauation
® (ompack Dfsig.n

DisrovaANTAGES
® limited Lifespan
® Pppe fo Clo%mfa_

AppLicATION

Sterilizahon

® Microflirahion of Mik

e Filtrahon of (ullre Media
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@ [Servz Furer]

PrRwaipLe

® The settz fiter operates on the princple of dept filtrahon -
® It @nsist of a thick fiker pad made of ellulose fivses . asbestos
Ot diatomaceous earth Hhat fiap @ntaminants -Ihmugmw its  clepth .

(ONSTRUCTION

® Filtr Pod - A thick sheet of porous mateial such os cellulose |
asbestos or diofomaceous earth , with @ pore size
small eﬂouﬂh o trap ml'crao;a.amlzmg and el poshicles.
o Filter Hﬂusrh&: Holds he filter pad zecurely .

® Clomping. Mehanism : Engwes q fight See| behween the Ailker pad

and hausing fo peecent  bypassing. of
unfiltered  liquidl .

Filter Housf%

=+ Clamping. Mechariem
I Pm?'

Fitter fud

VIDEOS : () IMPERFECT PHARMACY



INORKING:

® The filler pod is placed in the hou,&fng ond the sygem Is Senled

® The ligud to be filewd entecs through the inlet post and  passes
thiough the fitter pad

® fuhides and micorgantams - (e frapped  within  clepth of  filter  pad
Clean liguid ~ exits 1hrou8h the oulet  post.

ADUANTA GIES
® Hiﬂ.h Filtmthon Eﬂfdwa/
® (ost Hfechve

DisADUANTAGEES
o St"n(a.lc Use. Pads

N & IO%M& :
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CenTRIFUGATION

® (enfrifugation iz o pwes used fo sepaigte @mponents of a
Mixwe  based 00 +heir densty by ,&p‘nm'ma. the mixhwe o
hfﬂh speals.

® The Cenhn force Senera}ed that couses the denser pasticles fo
move Outward fom dhe @ntainer while less denge comporents
remain closer to the centre.

. Cenhffura.a}fon £ Fliradion , both ove Sepasation technigues . but
@ntﬁﬁu&aﬁon Is Offen fequited  ingtead o Rllration  beause it
@n zepomle subdances bogsed on their  dlensities.

OBJECTIVES
e Separdion of components.
® (Oncentradion OF Br'oloﬂicul or chemial Zamples by ra'rm'ng_ exes figuid.
® Tolahon and Puificaion of substances.
&

Clanfcahon of L:‘quid»&

PRINCIPLE

o The principle of -cmhiﬁl%oh'on 5 baeed on appliaion of centifugal
face o Separate parides in o Mixture acmrdl‘n& fo their size .
dengity ond Viswsty of the medium. |

o When O zample fs spin of -hrgh seeds 1 o centiige. ferhru%al
force pushes denser pashices  Auial fom @ntre , while less
dense parh'des move hwards the centre.
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ArrucanioN OF CENWRIFUGATION

® Tsolahon of Adive Pharmaceuhal Inﬂredrlent fom Impurhes -
® Sepusdion Of Bood Components (eq. plama, sem , R8G ek )
® Tsolabng. celldar components for clisease dr'aﬂnasfs.

® Separchon of (ream flom  milk.

® Removal of Impwiles fom oils and lubrcants.

" J—solah'ng, “ Puziﬁﬁn& proteins, enzymes 05 ankibecies .
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Q)] | PERFORATED BASKET CENTRIFUGE |

PRINCIPLE | .

The pleoro}ed Bagtel  Centifuge. operales on the  painciple  of (enhifgal
foree , which Sepavates solidz  from liquels 1 a slumy by spning,
the mixture o hl'ﬂh speec] .

(ONSTRUCTION

* Basket : Tt iz a cylindncal bosket with parforated wallx

® Fiter Cloth : Lines the fnner suface of the basket fo  prevent finc
parhcles passfnﬂ_ Jrhmuﬁh perforafion

® Drve System : A molor dnd spindle that mplake the boslet af

hl'g.h Speeds .
o Housn'ma. ~ An ouler (asing, thal @ntaing the bagtet and elleds ¢

separoted liguid -

Housi ng.

Perforated Bosket
Filter Cloth

— liquid Ouflet

Drive System <.
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WoRKIN Gt

® The Sumy or Mixtwe s intodued Ink the mfah'na_ perfosaled
basket- .

® The bosket fotates of high speed |, generaling. cenfifigal for fore

® The hqusd ls foed oOutward 1hr0u8h the perforations ~and collected
In cosin

® The soid partides femain inside the basket . a fikr ke

® ARer separahon , liquel i draihed and sniml e 13 Manually
or chemially  femoved .

ADUANTAGIES

Simple  Desi

Efficient  Separahion
Uerz,ah‘h'h{

Fase oF Maintounance

DISAOUANTAGES
Labow  Inkervension

Requires Sl'ﬂm'ﬁ‘mnl Enaal{

AppucATION
® Separation OF  Phamaceuhical®
o (lanfition of edible oils < fals
® Sepamalion Of chemicals, dyes.
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® [_Non_PerroraTED BaskeT CEnTRIFUGE |

PrRiINGPLE

® The Non - Reiforaled Boaket (entifige opeiafes On the pindple of
(enfu Sedimentahon -

® When ‘the mitwe is subjeded o high spead Rickon , cenhifgpl
foce (uuses dencer liquid puttides to move ouward on the
bastel's innewall |, fomming. 0 sediment  layer .

® The les dene l'rqs.u'd remaing cher fo the centre and Is remoued
Ltsln(a. a sh‘mming, tube.

(ONSTRUCTION

Basket © A solid ; non- perforated cylindrieal basket

® Drive Mechanism . An elechic mohs onnected fo the shaft fo adhienc
desired fotaional 2peed.

o (asing.~ Encloses the basket o enswe safe operalion

o Fea System " Intioduces the slumy into the baskel fos separhon .

* Skimming. Tube . Removes separafed liqud phase fiom fhe fop of the

bogket
Feed
+
Skimmi -+
Tl.tht.ms

— Liquid
= — Solid]

—+ Shaft
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\NORKING:

® The sluny Is inhoduced nto the rotohng. bosket .

o Cen}ﬁl%(ﬂal foe cliives dlencer solid pathicles Ovhward ,Brminﬂ_ a
sediment layer on the inner wall.

® The liﬂhfer h‘qm‘ol phase femaing Near the centre .

® The liquid Is jemoved using. a skimming. fube .

® One 0 suffcent loyer of * solid has acumulaked , the (mhi‘"uﬁra
s stopped and solide are Manually 08 Medhanically  femovecl .

ADUANTAGES
® (ost - Efechive
® Suitable for Ht‘ﬂh Resistance  Solids
® Simple Des%tn

DI1SADUANTAGIES

o Time (Bnumin
® Manual Solid Kemoval
Batch Operalion

®

APpLICATION
® Separahon of Fine (ryzink
o Closfiction of Syrups @ Juices
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@ [Seru_Gonnnvovs Cenrmiruce |

PRINCIPLE

® The semi- @nhinuous (entifuge apentes on the  paincipic of Ailrahion
(Cenhifugahon .

o Dun‘n% opeiation , the liquid phase passes Jrhrauﬂh the  pesforoatec]
wal ~of rotah‘n% basket | while sdicl phase Is ~ retained fnside .
%min(d_ o ke

(ONSTRUCTION

Pesforoted Bastet = A rﬁtah'n%. baske with - perforahong. .

Drive Mechanism * An elecnc mots  powers the h&t}h Speed  fotahon

Fed System : Intoduces the slury ik the canlﬁfugc.

Discha:ga Mechanism :  Solids™ dre removed - peviodiaally uaf'n% a scraper,
knife .

. Casl'n(} . Contalng the badet ond enswes sofehy dunh%, operohion ,

Feed Tube
Wash Ape

¢
Ory Gystals
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IORKING

® The shury (s intodued into the basket fhrough the feed pipe

® (enhify fore @uses the denser solid parhcles o move oulward
and a ke on baskel's Inner wall -

® The lfq-w'cl phace flows  outward Jrhrouﬂh the pelFbraﬁonB 0% exty
Via a dishaige pipe.

® When the ke feaches O specific fhickness, ’r@ed;'ns. 12 Shpped and
ke |s femoved using. a |mife o1 Scraper .

ADUANTAGIES
® Effcent Solid dl'sd)argx.
° Uersa}ilf’rq.

DISADUANTAGES
® High Maintainonce
» H|‘8h Tnihal  Cost

AppPUCATION
o Separahion Of (yshalline Drugh
o (ladfchion of edible Ol% .
® (hemical Purification

VIDEOS : () IMPERFECT PHARMACY



@I SuPeR CENTRIFUGE |

PriNcIPLE

The  super centufiige operales on the prinaple of (entrifugal foee ,
Where , when a mixhue s Subjected fo fapid fofahon | components
with diffleent densilies (e sepavaled .

CONSTRUCTION

o ROh:ﬂmg_ Bowl © A cylindncal vesse] that spins, at hlﬂh speeds v
Generate ~ centrifugal foste .
® Drive Ascembly * An elecic mobs fhat clnves dhe wihon of the
bow! at appwximately 2000 pm-
o feed Sydem: A preswe sysem inhoduces the feed mixwe inbo fhe
entfuge foom the  bottom
¢ Disharge Oufels @ Sepasake ouflets for different liquicl phases

VIDEOS : () IMPERFECT PHARMACY



WORKING

The feed mixtwe Is inhodued ik the fotafingt. - bou through the
feed &ystem -
As the bowl rotates at hrgh speed , Cenhifigal fosee couses

denger liquids and  solicls 4o move Outward fcrming didinck
loyers  based on dengty

Lighter liquide remain cloger b the cenlre-
® Sepated liquids are  @nlinvougly femoved] ‘{'hrouﬂh clesignated oullels .

ADUANTRAGES

® (bnhnuous  Operalion
® Hiﬂh Sepaialion  Efficiency
Verealiity

DISADUANTAGES

o (omplexity
® Higher Tnitil (st

APPUCATION

Oit Pusihhion
food  Procuchon
Chemical %ﬁhin%

VIDEOS : () IMPERFECT PHARMACY
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