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INTRODUCTION -’

Size separation is a unit operation that involves the
separation of a mixture of various size particles into two or
more portions by means of screening surfaces.

THR JYFHIU TP e
mmﬁﬁﬁmw%ﬁ%ﬁrwﬁa’rma’rﬁeﬁ\w




PHARMACY

INTRODUCTION -

The process of separating powder particles on the basis of
size range is known as grading or sifting.
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APPLICATIONS OF SIZE SEPARATION | &

Determination of particle size and size distribution used for
production of solid dosage forms such as pharmaceutical powders,
tablets and capsules, etc.
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It is a quality control tool for the analysis of raw material
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APPLICATIONS OF SIZE SEPARATION

To optimize the process condition such as method of
agitation, time of screening, fed rate etc.
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To measure the efficiency of size reduction equipment's.
Particles of uniform size have good rheological properties.
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SIEVES -

e Sieves are used for size separation. TR I AT Hlal
& fOT o=t 1 39T AT ATaT B

e Most of the sieves used are of the wire mesh type, the
number of the sieve indicate the number of meshes
present in a length of 2.54 cm (1 inch) in each direction

para the wire. SYAT HY AT Tl IFTAFRIA Selel AR
STl 9oh Y BYcY &, Trelel) Y H&AT dR & T faem &
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SIEVES

e [t should be noted that it is the number of meshes that
is specified and n number of wires. g I ﬁ'fﬂ \_rI'FIT
aﬁ%q f& g8 STl @1 T g &t fAfdy 8 s n
DI GSAT B




This is the number of meshes in a
length of 25.4 mm (1 in.), in each direction, parallel to the

wires. WW%WWW%QIT
# 25.4 firfY (1 E91) ) daTs | STl B =T B

This is the distance between
the wires, so that it represents the length of the side of
the square aperture. ?I'RBf
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3. Nominal diameter of the wire - dI¥ dI
TTHHTA AT -

v' This dimension and the number of meshes form the

basic standards for the sieve. g TdTH GﬁT STl D1
=T ga-1 & fore giardt 9 a9 gl

v The wire diameter has been selected to give a suitable
aperture size, but also to have sufficient strength to

avoid distortion. AR & oITH @ IUGad TUR STHR
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v' This standard expresses the area of the meshes as a percentage of

the total area of the sieve. WWW% amﬁm%
A AAPA & UfaRd & & H AT HIal gl

v It is governed by the size of wire used for any particular sieve
number and is kept within the range 35 to 40 per cent. Ug fat
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v' This gives suitable strength to the sieve, but leaves adequate area of
meshes since these are obviously the useful area of the sieve.
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5. Tolerance average aperture size - 5. g-=itedr

3T TURR 3P -

» Some variation in the aperture size is unavoidable and this
variation, expressed as a percentage, is known as the aperture

tolerance average. WWﬁWﬁWW%GﬁT
gg fiadr, ufazd & U § ogad & odt 8, o ok
AT 3d & =4 | ST ST 3 |

» The term tolerance is used in engineering practice to mean the
limits within which a particular quantity or dimension can be
allowed to vary and still be acceptable for the purpose for

which it is required. ﬂ'%uﬂ?ﬂ Mo BT IUIRT SOI-TATT
g § 39 e & o o fpar wmar @ fome iR
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OFFICIAL STANDARDS OF POWDERS | ™

A powder of which all the particles pass through
a sieve with nominal mesh aperture of 1.70 mm (No. 10 sieve) and
not more than 40.0% through a sieve with nominal mesh aperture
of 355 um (No. 44 sieve) is called coarse powder.
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OFFICIAL STANDARDS OF POWDERS | ™

» Moderately coarse powder - A powder of which all the particles
pass through a sieve with nominal mesh aperture of 710 um (No.
22 sieve) and not more than 40.0% through a sieve with nominal

mesh aperture of 250 um (No. 60 sieve) is called moderately coarse
powder.
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A powder of which all the particles PHARMACY
pass through a sieve with nominal mesh aperture of 355 um (No.
44 sieve) and not more than 40.0% through a sieve with nominal
mesh aperture of 180 um (No. 85 sieve) is called moderately fine
powder.
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In case all the particles pass through a sieve with

nominal mesh aperture of 180 um (No. 85 31eve) is Called flne
powder. gl gHT Bl 180 pm (TSR 85 S &

AHHE S TUeR & 1Y Uh Sa-! d W g d =9 HeH

Ur3er Hel 9dl 2|

In case all the particles pass through a sieve

with nominal mesh aperture of 125 um (No. 120 sieve) is called
very fine powder gie I W 125 pym (¢
120 Bd-) & ATHAS ST TUeR & 1Y Uh Sa-] @rﬂmﬁ%?ﬁ
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The relevant grades of powder and sieve no, are given as follows:

Grade of Sieve Nominal mesh Sieve through Nominal
powder through aperture size which mesh
which not more than 40 | aperture
all particles per size
must cent of particles
Pass pass
Coarse 10 1.7 mm 44 355 um
Moderately 22 710 um 60 250 um
coarse
Moderately fine 44 355 um 85 180 um
Fine 85 180 um Not specified Not
specified
Very fine 120 125 um Not specified Not
specified




METHODS OF SIZE REDUCTION
1. Sieving method. ST &1 fafer.

2. Sedimentation method. {dHIg fafer.

3. Cyclone separation method.

Tehard JYFH T fafe.




1. Sieving method. INDIA,

4

» In this method, the fine powder is separated from the coarse

powder 0)¥% usmg sieves of de51red number ERS ﬁﬁf H gifesd

TR B o BT ST PP TP UGS B 01T TSR
I 3o fomar SIrdT §

» The degree of fineness of a powder is known with the help
of sieve through which the powdered materlal is passed.
fohdl USSR @I YeAdT 3t feil 39 B &f Hag ¥ S
STl & forad Ared ¥ ardex el &1 Uy fosdr Sira |

» Sieves are numbered in order to dlstlngulsh them from each
other. Bl DI T g{-li T 3T B & U I8 PpHifdd

fpaT ST B |
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INDIA
» Size separation of powder is done by passing the powdered _

material through a set of sieves. UI3SXY P HIPIR YIIhRU]
Wﬂm‘;ﬁcbl Sl B T %%mm@mﬁﬁmm
SIS

» Sieves are arranged in descending order i.e.; sieve oflarge size is
at the top and the smallest one at the bottom. D! Bl &mﬁé‘r

Wﬁm@mmw%auh §S PR Bl I Ja9 SHW
IR ga9 B Ta Tad A g B

» The bottom sieve is attached to the receiving pan. BERIENGI

OTeIehd! O O oSl giail g

Residue on each sieve
Percentage = : X 100
Total weight of powder




(A) Agitation method 3figra fafer INDIA,
e
e Oscillation: The sieve is mounted in frames that oscillate

back and forth. SIel-: ¥4 Bl BH T AT STdT % 1RSI
3R Ui arad prdl g

e Vibration: The sieve is vibrated at hlgh speed by means of
electric device. ®U: Tdggd IUDBRUN & HTHH Y B! Bl
o 1Tl A U b STl § |

e Gyration: In this method a system is made so that sieve is on
rubber mounting and connected to an eccentric fly wheel.
This gives a rotatory movement of small amplitude to sieve

which in turn spinning motion. YHId: S fafer & T gomet
SIS Sl © dlfch BT R SIS WX &l SR T fawrefn
FTs ®Id J ol gl I8 Ba-l Bl Bic AW Bl T guit

Tfd T 8 Sff 9ea H gH g




In this case a brush is used to move the
particles on the surface of sieve to keep the sieve clear. The brush is

rotated in the middle in circular sieve. ERS pnparg e
Sl Bl T WG & [o¢ St DI ddg U HUN Bl gelH & oIl §1¥]
BT IUANT [T STaT 8 | §=1 ! MATHR S H &t H gHT STdl 6 |

In this method a high-speed rotor is fixed
inside the vertical cylinder sieve so that on rotation of rotor the
particles are thrown outwards by centrifugal force.

. =g fafd ¥ v I Tfd 91 AR Bl SH@ieR Rider a1 &
3iex RTMUT fohaT STl & dlfdh RUex & gH- TR HU H-XIIRS a9
SRT 98 H1 AR B U]
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2. Sedimentation method e

e When particles are too small to be screened effectively or when
large quantities of material are to be handled, methods
involving differences in the rates of settling of particles of
different sizes and of different materials are used. Sid U] sd:I

BIC 8Id & b THTE €771 I g Tl bl & bt IT 9d gt HAET
o IRl Bl AHTAEAT BT B, a’rﬁf\lﬁr&msﬁ?%lﬁrwﬁﬁr
& HUN & U DI G H 3R dTdd dild] BT ITART fhdT SITdT
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2. Sedimentation method INDIA

e The process by which particulates settle to the bottom of a
liquid and form sediment is known as sedlmentatlon dg Uidhal

ﬁﬂ% aRT HUT fobddl R Ui ot deft & 919 9rd § 3R dase
§1d 8, 319Te pedldl ol

e With the help of Stokes' Law predicts the settling velocity of
small spheres in fluid, either air or water. W & 99 Bl
TGq 9 a1 91 U], akd Uaid | BIC Md & RR g B1 71fd D
Yfqwraroft &1 St |
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D=

u = settling velocity, p is density (the subscripts p and f indicate
fluid respectively),

g is the acceleration due to gravity,
r is the radius of the particle, and

u is the dynamic viscosity of the fluid.
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e The cyclone separator works on the combined principles
of centrifugation and sedimentation for affecting the
process of size separation. tl@bdlcl fAHST® 3R
QUIHRUT B i1 BT JIfad R & g suebfe ok

S CRSI P {-Igok'l ﬁlﬁl(—‘“ U 1+ pxdl %l

e The separation process depends not only on the particle
51ze but also on the den51ty of partlcles YYdch U]

%oom HUT HHR TR dfcch HUN & g9cd TR lﬁﬁlﬁfﬁ‘cﬂ
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3. Cyclone separation method (Cyclone Separator) INDIA

e The rotational effects and gravity are also used to separate
mixtures of solids and fluids. qoﬁmna’ 3R 1 Q?COIIOhleUT DI

ST 31 3R IR Ut o 07 Y 3T h & forg +ff
faT SITaT B

e [tis also possible to allow f1ne partlcles to be carried by the

fluid. §9 GRT G&H HUI &I A o ﬁ@lﬂﬂﬁéﬂﬂﬁﬂlﬁ%l




PHARMACY

Overflow particles
(Fine particles)

INDIA,
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Construction

Feed chamber
/

Feed
(Source liquid)

Vortex finder

el

: Cyclone diameter

Cone angle
Cone section

Quter vortex

D Apex valve

Particle outlet
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[t consists of a cylindrical vessel with a conical base.
The portion of the vessel is fitted with tangential inlet.
The outlet is arranged at the base.

An air bag may sometimes be attached to outlet in the case of a very
fine powder.

Air passes out through this bag leaving behind fine powder.



Working m PHARMACY

INDIA
e The powder suspension in air or a suitable liquid is >

introduced tangentially through the inlet at a fairly high
velocity so that a rotary movement is set up w1th1n the

vessel. §a1 H USSR WM IT TH UG A Pl PHIH]
3= AT R ScC b AT I WRRET I Ux fhar &1ar 8
dife S & YR Tp et Hieia RIIUd 8 &b |

e The powder is thrown outward by centrifugal force, falls
down and collected at the bottom outlet, while the air

passes out through the central openlng at the top.
HGIUTRS T GRT USSR SRR Bl 3R HepT W1l &, A

a1 g 3R e 3I3cdc R Th7 aidl € Sidid gdl 2y
R HEIT 3guTed & H1egH J d1ex ol g
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e Depending on the fluid velocity, the cyclone separator can
be used to separate all particles and allow fine particles to

be carried through with the fluid. .E(ra' & I D YR IR,
Thdld [GUTSTR BT ISTANT JHt HUN BT T B 3R R
%wz%wmom o S o1 3Hfd & & T fobar o
Jahdl el




Advantages ey

4

e The process is fast and efficient.
e [t can be used for the separation of very fine particles.

Disadvantages
e Special equipment is required.

e Fluid and energy requirements are high.

Uses: It is mainly used to separate the solids from fluids or gas.
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