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SIZE SEPARATION

1. Introduction
o Definition:

Size separation is the process of separating particles according to their size using sieves

or other mechanical means.

Purpose:

To achieve uniform particle size distribution for better:
o Flow properties
o Mixing and blending
o Dissolution rate
o Content uniformity
o Product quality and stability

Synonym:

Also called sieving or sizing.

2. Official Standards for Powders (Pharmacopoeial Classification)
According to Indian Pharmacopoeia (IP), powders are classified based on the sieve
number through which they can pass:

Type of Powder Description Example of Sieve No.

Coarse Powder | Passes through No. 10 sieve, not more than | Plant crude drugs
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40% through No. 44
Moderately Passes through No. 22, not more than 40% Excipients
Coarse through No. 60
Moderately Passes through No. 44, not more than 40% Oral powders
Fine through No. 85
Fine Powder Passes through No. 85 sieve Topical powders
Very Fine Passes through No. 120 sieve Ophthalmic or inhalation
Powder powders

Note: Sieve number represents the number of openings per linear inch in the mesh.

3. Sieves
e Definition:
A sieve is a mesh or screen made of wire, silk, or synthetic material used to separate
particles based on size.
Material:
Usually made of stainless steel, brass, or phosphor bronze.
Sieve Number
Definition:
The sieve number (or mesh number) represents the number of openings (meshes)
per linear inch of the sieve screen.
1 In simple terms:

Sieve Number = Number of wires (or openings) per inch length of the mesh.

Example:
Sieve No. 10 — 10 openings per inch — large openings — passes coarse particles
Sieve No. 60 — 60 openings per inch — smaller openings — passes finer
particles
Sieve No. 120 — 120 openings per inch — very fine openings — passes very fine

particles

4. Sieving Method

Type of Sieving Method Mode of Operation Key Feature / Use
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Manual Sieving Hand shaking Simple, small samples

Mechanical Sieving Vibration / Rotation Accurate and reproducible

Wet Sieving Liquid-assisted Prevents agglomeration

Air Jet Sieving Air stream Fine powders (<100 um)

Ultrasonic Sieving Ultrasonic vibration Prevents clogging

Microscopic Sieving Optical analysis Very fine powders (<50 um)

5. Cyclone Separator
Principle:
o Based on centrifugal force:
When air containing solid particles is made to flow in a spiral path inside a cylindrical
chamber, the heavier particles move outward and are separated due to centrifugal
action.
Construction:
e A cylindrical body with a conical base.
o Tangential inlet for air and powder mixture.
e Outlet for clean air at the top and dust outlet at the bottom.
Working:
1. The air—powder mixture enters tangentially, creating a vortex.

. Centrifugal force pushes heavier particles to the wall.

2
3. These particles lose momentum and fall into the collection chamber.
4

. Clean air moves upward and exits through the top outlet.
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Uses:
o Used to separate coarse particles from air in dust collection systems.

o Employed in pharmaceutical dust extraction and powder handling units.

6. Air Separator
Principle:
o Works on the principle of differential settling of particles in an air stream.
» Finer particles are carried away by air; heavier ones settle due to gravity.
Construction:
o Consists of:
o Air chamber
o Fan or blower
Feed inlet

Discharge outlets for fine and coarse fractions
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Working:
1. The powder is fed into the chamber.
2. Air is blown upward or horizontally.

3. Fine particles are carried away with air and collected in a separate chamber.
4. Coarse particles settle down due to gravity.

Uses:
o Used for grading fine powders.

o Often combined with mills for closed-circuit grinding systems.

7. Elutriation Method
Principle:
o Based on the difference in the terminal velocities of particles in a fluid (usually air
or water).
Finer or lighter particles are carried away by the upward current; coarser or heavier
ones settle down.
Construction:
o Avertical glass or metal cylinder with:
o Inlet for fluid (air or water) from the bottom.

o Outlet for overflow (finer particles) at the top.
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Working:

Powder is introduced into the vertical tube.

. Fluid is passed upward at a controlled velocity.

Pharmaceutics .

. Coarse particles with higher settling velocity fall down.

. Finer particles remain suspended and overflow out.

Uses:

o Used for fine particle separation and classification.

o Applied in preparation of graded powders and micronized materials.

Summary:

Method

Principle

Application

Sieving

Separation by size through mesh

Grading of powders

Cyclone
Separator

Centrifugal force

Removal of coarse particles, dust
collection

Air Separator

Differential settling in air

Fine powder separation

Elutriation

Difference in terminal velocity in
fluid

Classification of fine particles
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DU SIPIV JFPHVY] (Size Separation)

1. UR=g (Introduction)
o TRYTT:

Size separation dg gfehan g forad 31 uardfl & Sl &l 390 STPR (particle size) &

IR 3T fordT ST g |

= sieving, sizing YT classification 1t g7 ST g |

. JER:

a1t & A THR & HUT MIH gid § alfh —
o §81d (flow) T[0T 31 I

o Tl THguE B
o Ya-RITad d¢

o TUIEHI 3R WA §¢

2. 3o HiFdT & AR U3 & SMUBTNG P (Official Standards for Powders)
HRAT G‘ﬁ'ﬁfﬂﬂ%ﬁ[ (Indian Pharmacopoeia) & SR USSRl &l SAh! T (sieve) J&T &

YR R Fifferd faram S &

U3 S pl UDPR

faawor

BTAA! TSAT (Sieve
No.)

e UI8eY (Coarse Powder)

No. 10 BT ¥ oRdl g, TR No. 44 ¥
40% 9 YD g1

No. 10

g HieTl (Moderately

Coarse)

No. 22 BT § ToRdT &, No. 60 T 40% I
3fieep gl

HYH 'FI?’FI (Moderately Fine)

No. 44 ST ¥ TORdT &, No. 85 H 40% I
3Hieeh Aol

HEIH UTSS (Fine Powder)

No. 85 T J oRdl §

3ffd WEI UTSSX (Very Fine

Powder)

No. 120 B! ¥ ToRdl §

ie: ST1 WS (sieve number) BT 3 § — 1 59 H o1 & 551 &1 T@&IT|
Jo! Ba- U — BIc 8% — AP AgH T3S
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3.€9E:ﬁ(5ieves)
qfRyTyT:
B! Uh ATAGR UTg a1 RiAfew wredt gic 8, o UISeR &1 3 HUl HHR &
TR 3feT T ST 3|
. fator ameh:

Y o [al

g W, Uad (brass), T BRBR S~ I I8 STl 3 |

4. DA fafy (Sieving Method)
ﬁl?s{i?l (Principle):
HUI I 370 SATelt & G T oA DI &HAT & YR TR (e foar o1 5|
§S B SR TE 91d & 3R B Hur 9 AR S1d B
fAmtor (Construction):
. Tl PR 3t ST Th & SR T HH | TS Sl & (T T8 FW) |
. U8 R IC TH FifAP A SCPHT &1 areit A=A (sieve shaker) T AT ST g |
STIYUTER (Working):
1. URSR B FW &I FA R T ST ]|
2. TRIF Baa &1 10-15 fFe 9@ fardt a1 su= 3di 31
3. U S IR §91 IT3eR drdl oIl g |
4. s»{-l»gl HU HTBHR faaRT (particle size distribution) Sﬂﬁﬁv_ﬂ'[\_ﬂﬁ%l
ST (Uses):
. TRSR FTAFET (grading)
. Wﬁ'ﬁﬁ'ﬂ (Quality control)
. BU IATHR fazayor (Particle size analysis)

?773?@?7 dgvev (Cyclone Separator)

ﬁl?x'i'd(Principle):
WWWW (centrifugal force) WWW%I
TaT 3R UT3ER &1 R80T guiH if & ST o1l & Forae) YR 07 laR] § Taiae e iR offd g
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famtor (Construction):
. SW RS 3R HId BT SR YHTHR (conical) SHTHR|
« Tangential inlet @’a‘@ﬂé‘-ﬂ@ﬁ) 3R
Air outlet (3UR) dUT Dust outlet (:ﬂ—il) @W %I
W(Working):
1. g1 9 UdS sy &1 i J ufay e oirelt 6
2. WWWE’QW(VNEX)W%I
3. U U IR Bt SR s M & SR - R &1 B
4, W T SHW Y TIeR e g
GTITﬁ'lT(Uses):
. YT JUg oredt |
. HIC BN P geH & T
. USSR efem A

vgv s (Air Separator)
ﬁrq—g"ra (Principle):
g SUHRUT §aT H PN & SIET-3(TT 61 P17 (differential settling velocity) & Rigid W™
ST FRAT 5|
g HUI a1 & Y IS O &, HRI BT 19 36 9 &
famtor (Construction):
e Udh gdl b Hé& (air chamber)
. UE AT AR
. USSR UARGR
. FemgR (fine 3R coarse W%ﬁﬂ)
CAUIYI | (Working):
1. UREER &l $H& T STl A1 |
2. BATSHW a1 &faet e & yarfga &1 At g1
3. B HUI Bl P 1Y IS WId &, HRI 419 IR Wrd &
4. T T BT SIT-SHTHT Uh foba Tl g |
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STIRT (Uses):
o UM USSR B AT HH H
« Grinding UUITEH H closed circuit & U H SUINT

SeYICURIT [T (Elutriation Method)
ﬁl@'i?l (Principle):
g fafd ave (@1 arg) | SOl Bt TRA BT R (terminal velocity) & 3R TR SR 5|
YR FH07 1Y 96 9 § 3R §eh Bl R & Y FHR FAhd o1 7|
fAmtor (Construction):

. U d9ad i a1 YT B! el (cylinder)

. I 9 971 §41 BT §dC

. WW(fineW%ﬁ‘@
Wﬂ?ﬁ(Working)z

1. U¥SR 3l Rifcier & Sran Smar g1

2. I @ gar a1 arad FAd T & O Srar g |

3. YR U e 93 91d § |

4. TP HU AT & 1Y SR FHd 9 B
G'CITﬁ'lT(Uses):

o 3 TS DU & gYIFHIOT |

. BHYRHA IS USSR IR & H

Tt (Summary Table)
fafer Rrgia TR ITTAT

Do T Dol P 108 § o BI | USSR e

(Sieving) &HdT

TTEFAT HUNEY | HEUURSD 9 gR] A HUN DI 3T
faure AT

TOR AW TAANFAGBA DI TG | HeIH HUT GYIHRUI
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SHfCURA TRA | [ A T 3{fd HeH Ul

YYah U]

Practice Questions -

A. MCQs on Size Separation
1. HUT THR GUFHIU &1 3R 8 A8 F ST STl 82

A. TB8TT (Mixing)

B. &8¢l (Sieving)

C. gl (Drying)

D. e (Filtration)

11 3R: B. ¥l (Sieving)

2. T 3 foba for Rigid W sneia 82
A . Ydd IR

B. U 3H[hIR IR

C. 3MThfd W

D. HR WX

[ 3TR: B. BT DR W

3. B 9= (Sieve Number) T &[ﬁ%—
A. IR &1 HICTg

B. Ufd § fil b1 W

C. B! Dl T

D. ®UN &1 99

1 ¥WR: B. Ufd 39 foal &t g

4. 981 T T o1 S gt g —
A TS &%

B. BIC foos

C. 9 5

D. T3 el

N\ o\

1 JWR: B. Bic g
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5. HieT USSR (Coarse Powder) fFgana BISRGI %?
A.No. 10

B. No. 44

C. No. 85

D. No. 120

11 37%R: A. No. 10

6. BT @ fea & ol Ugad SUHRUT Haardl § —
A. TR

B. B! UBR (Sieve shaker)

C. UseR

D. fthee?

[ 3R: B. FAT AR

7. T YRR by g R 1 ol &7
A. TSATHYUl g

B. H&IUUR® (Centrifugal force)

C. U8R (Diffusion)

D. e

7 I B. HRIUARSD &

8. TR YR fovd Riegid R & el 87

A. fire 939 &) Tif (Differential settling)

B. YR

C. fredeT

D. diY-q

1 3R A RE gsA o Tl

9. 3gfeuxH faf¥y forg TR el 32

A. IRl o 3fdR TR

B. Sifaw a7 (Terminal velocity) & IR W

C. I & R W
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D. & R W
[ R: B. 3T 9T &b SR W
10. SITRAT fafey 1 ITanT foot arasRl & for fopam S &2
A. g9 TI3ER
B. ferafed (Sticky) TTSex
C. Ga uard
D. 1
3IR: B. Fuftm urgsr

B. a7 &I QI (Fill in the Blanks)
1. HUI HR JUFHIU &1 T (Sieving) Y H&T S1aT g
B 9= Uil $9 fosi @1 d=n & gl 5|
. IR JURCR FHTUIRP T IR B BT 5|
. QTRW g 939 ot w1l (Differential settling) R B Hdl %‘I
. ZgfeusH fafd Sifad AT (Terminal velocity) & 3idR TR 3M4TRA B

. I B! G &1 3 gl § Bie fvm
. B & forT Ugad AR &1 @ AR (Sieve Shaker) FEd g

AT BT YT HUT STHR fAavor (Particle size distribution) Gﬁﬁﬁ@ﬂ%l
10. 30 &1 fafd BT IuANT Urdse ST & forar S g |

2.
3
4
5
6. BAMTI U AT Wia a1 faad § F7 5|
7
8
9.

C. 7Y FIIT TS (Short Answer Questions)
. U THR GBIV T 82
) W(Sieve)ﬁq&‘lﬂmﬁaﬁl
. B o Rigid ford |
. B T T BIel 67
. IP & IR UI3SR| BT FNHR0l garsy|
. AREIH e &1 S Rigid ford |
. ZgfeuRH fafy & &) Iuan fafeu|
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8. T & (A & wF-3 F yerf Iuan fru 9 82

D. E?Bc FTITTY (Long Answer Questions)

1. TIEFA YuRex &1 Rigid, faiun, Srifafd sik Suaiv awsmsu|

2. TR YU &1 Rigid, i, srifafy sik I fafau|

3. 3gfeuxH fafd &1 Rigid, Fafor, srifef) ok Sudh afed wwem=Ul
4. 34 fafy & HriYom IHgmsu|

5. BIHNGCHA FH0 T HUT HTHR JUFHIUT BT Hgd [y
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