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What’s Particle? 
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Introduction  

 The word aerosol was coined about 1920 as an analog to the term hydrosol, a 
stable liquid suspension of solid particles. Aerosols are also referred to as 
suspended particulate matter, aerocolloidal system, and disperse systems.  
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PM X 
(X = 10, 2.5, 1) 
 PMX are all particles with an Aerodynamic Equivalent Diameter 

(AED)of less than X µm. 
 

 AED is the diameter of a “unit density sphere 1 kg/m3” that 
would have the identical settling velocity as the particle … 
 

 Within ISO16890 particle measurement is done using an optical 
particle counter (OPC) 
 This device is limited in measurable particle size 

 AED is not used 

 The particle size range used is from 0.1µm ~ 10µm 
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The human respiratory system and 
respirable aerosols 

Nose, throat  and 
trachea 

Bronchia  

Alveoli, blood 
stream 
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• Particles below 10µm are inhalable 
• The smaller the particle the deeper it will end up in our 

respiratory system 
• Special concern for particles below 2.5 µm 

PM10 

PM2.5 

PM1 

Increasing  
health  

risk 
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Particle in the Air 
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Forces 
 

 

 

 

 

 η Air viscosity (1.81*10-5 N．s/m2) 

 V Particle Speed(m/s) 

 d Particle Diameter(m) 

 ρg Air density (~1.20 kg/m3) 
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Terminal Settling Velocity(VTS) 
 Gravitational force = FG 

 Air Drag Force FD 

 Equal Force on particle: FG=FD 
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Particle Slips 
 When particle is smaller than 1 μm, FD will reduce 

 

 

 

 

 

 

 λ Mean Free Path(air: 0.066μm) 

 

 For 0.1μm < d ≤ 1μm 
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Pressure reduces 
 Air Pressure reduce =>FD also reduce。 

 

 

 

 

 P Absolute Pressure(kPa) 

 d Particle diameter(μm) 
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Fiber 



潔淨技術研發中心 P.22 



潔淨技術研發中心 P.23 



潔淨技術研發中心 

e-PTFE filter 
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Efficiency & Penetration 
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In= 10000, out=100, P=100/10000 
P=1% => Efficiency =99% 

In= 10000#/m3, out=100#/m3, P=100/10000 
P=1% => Efficiency =99% 



潔淨技術研發中心 P.26 

DEPOSITION MECHANISMS 

There are five basic mechanisms by which an particle can be deposited onto a fiber 
in a filter.  

1 Interception 

2 Inertial impaction 

3 Diffusion 

4 Gravitational settling 

5 Electrostatic attraction  
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Gas & Particle 
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Filter category  
 Particle size 

 Coarse, medium, Fine 

 Pre-filter, Mid-filter, High eff. filters(HEPA, ULPA) 

 

 Molecular / Particle 

 Chemical filter, Fiber filters 
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Classifications  
 ISO-16890, ISO-29463 

 EN-779, EN-1822 

 ASHRAE 52.2 



潔淨技術研發中心 

 



潔淨技術研發中心 

Bag-Filter (G1~F9) 
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Pleated Type Filter E10~U17 

Deep Pleat design minipleat/closepleat  

design 

‘V’ bank design 

Mid Velocity Low Velocity High Velocity 
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During: 

‣ filter installation 

‣ filter validation 

‣ cleaning of ceiling 

‣ cleanroom modifications 

‣ working activities in the cleanroom 

Fiber-Glass HEPA filter 
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Filter installation Locations 

H
/C

C
/C

H
/C

C
/C

P
re

-f
il

te
r

M
id

-f
il

te
r

F
in

al
-f

il
te

r

H
ea

ti
n

g
 c

o
il

H
ea

ti
n

g
 c

o
il

C
o

o
li

n
g

 c
o

il

F
an

A
ir

 w
as

h
er



潔淨技術研發中心 

Filter Pressure drop & Eff. (PF&MF) 
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Filter Pressure drop & Eff. (HEPA) 
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Classification of AMCs 

Acids : water soluble  
Bases 

Condensable 

i.e VOCs 

Dopants 

  HF       H2SO4 

 HCl       HNO3 

 H3PO4     HBr  

   AMINE 

   NH3    

   NMP 

   HMDS 

  B2H6     BF3  AsH3 

   TCEP  TEP  TPP 
 DOP  DBP  DEP 

 Siloxanes   BHT 

   No Classes 

       H2O2    O3 

    IPA   Acetone 

REF: SEMI Standard F21-95, 1996 
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     Gas-Phase Air Filtration Principles 
 Adsorption 

     – Most commonly involves the use of granular activated carbon (GAC) media. 

     – High surface area to volume ratio. 

     – Very good against most hydrocarbons, many aldehydes and organic acids, and nitrogen 

dioxide. 

     – Organical gases with more than 3 carbon atomes eg: Solvents,  Benzinesteams, 

Kerosene, Odours 
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Gas-Phase Air Filtration Principles (cont.) 
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Gas-Phase Air Filtration Principles (cont.) 
 Chemisorption 

     – Most commonly involves permanganate impregnated alumina (PIA) media. 

     – Chemically converts contaminants to carbon dioxide, water, and non-toxic 
salts. 

     – Effective against oxides of sulfur, lower molecular weight aldehydes and 
organic acids, nitric oxide, and hydrogen sulfide. 

     – Anorganicalgases eg:–Acids ( SO2, NOx,H2S), Ammonia (NH3),  
Formaldehyde, Nuclear Filter (eg. Methyliodine), Mercury 
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Gas-Phase Air Filtration Principles (cont.) 
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loading Chemical filter media construction 

Chemical filters 
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Filter installation Locations 
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Filter Pressure drop & Eff. (Molecular Filter) 
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