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What is air pollution?

Human introduction of pollutants:-

harmful to 

people  other creatures  

& environments



Air Pollution 

Outdoor
Indoor
Outdoor
Indoor



Common Outdoor 
Pollutants (1)

Respirable suspended particulates       
可吸入懸浮粒子

Nitrogen dioxide                                  
二氧化氮

Sulphur dioxide                                   
二氧化硫



Common outdoor 
Pollutants (2)

Photochemical oxidants (ozone)           
光化學氧化劑 (臭氧)
Carbon monoxide                                   
一氧化碳

Volatile organic compounds                  
揮發性有機化合物

Lead  鉛



People at Risk (1)

Asthma
C O A D
Coronary Heart Disease



People at                          
Risk (2)

Pregnancy
Young
Old



People at Risk (3) 

Vigorous exercisers
+ or - exercise induced asthma
↑respiratory rate and depth
↑pollutants absorption



Respirable Suspended
Particulates (RSP) 
Tiny solid & liquid particle
PM 10 & 2.5 micrometres
Organic & inorganic
Sulphate nitrates amonia    
carbon mineral dust water   



Respirable Suspended
Particulates (RSP) 

↓visibility
Dust smoke soot
Fossil fuels burning wood
Agriculture
Construction 



Respirable Suspended
Particulate < 10 micron 

PM-10
Pass through URT → lungs
Nose & throat irritation
Bronchitis
Lung damage
Mutagenic 



Nitrogen Dioxide (NO2) 

Acid rain
Burning of petrol, natural gas, coal 
Cars, ships, industrial plants
Stoves, water heater
+ Other chemicals = P Matter
+ Sunlight + VOC = ozone 



Nitrogen Dioxide (NO2) 

Eye irritation 
Respiratory tract inflammation
Cough, shortness of breath 
Lung damage



Effects on Performance 

↓FVC

↓FEV1

Bronchiole obstruction



Sulphur Dioxide (SO2) 

Acid rain

Burning of petrol, natural gas,  
coal, wood & charcoal

Electrical plant 89% 



Sulphur Dioxide (SO2) 

Nasal symptoms 
Bronchoconstriction 
Asthmatic – 0.25 ppm
Nonasthmatic – 2 ppm



Ozone (O3) 

Sunlight + motor car emission            
+ VOC 
Stratosphere (10-60 km) ↓UV light 
Ground level  → smog 
Damage health



Ozone (O3) 

Eye irritation
Chest pain & dyspoea 
Bronchitis
Lung damage



Effects on Performance 

↓FVC
↓FEV1 
Stimulate airway neural C fibres→
↓full inspiration & painful breathing
Bronchiole obstruction



Carbon Monoxide (CO) 

Burning of petrol, natural gas,  
wood, charcoal

Cigarette ↑ in 2nd hand smoking 



Effects on Performance 

Carboxyhaemoglobin

↓O2 carrying capacity

↓VO2 Max

↓Endurance



Joggers & Cyclists
in Heavy Traffic  

COHb 4 – 6 %

↓Vision & coordination

Headache & dizziness 

Nausea & vomiting



Volatile Organic Compounds
(VOC) 

Smog

Petrol, coal, natural gas

Solvent, paint, glues



Volatile Organic Compounds
(VOC) 

Eye irritation

Respiratory tract damage

Others



Volatile Organic Compounds
(VOC) 

Controlled by law

1 Apr 07 hair spray

Others 1 Jan 08

$ 200,000  6 mon imprison



Lead 

Respirable suspended particulate 
From motor car exhausts
Old paint
Metal refinery



Lead 

Poison essential enzymes

RBC kidneys

Neural tissues



Air Pollution 
can kill 

1984 Bhopal India  
8000 died 600000 sick 
1952 London Great Smog 
4000  died in 6 D               
8000 in following months



Air Pollution 

WHO 2002
2.4 M deaths / yr worldwide
0.65 M in China



Air Pollution 

HONG KONG 
Attributable deaths 2000 / yr
Hospital admission 
64000 bed-days



Most polluted cities 2004

1) Cairo                169     PM
2) Delhi                 150    mcg
3) Calcutta            128    /CM
4) Tianjin              125
5) Chongqing       123
9) Shenyang         101 



Air Pollution Index 1987   
Potential health effects (0 - 500) 

5 components 
RSP SO2 NO2 CO O3
< 100 = no immediate health effect

51 – 100 = chronic health effect
> 100 = acute health effect



Air Pollution Index (API) 
5 bands

0 – 25                 Low         低
26 – 50               Medium   中
51 – 100             High        偏高
101 – 200           V high     甚高
201 – 500           Severe    嚴重



Medical Advice 

+++++++ or –nilnil

widespread
symptoms

Some
discomfort

If 
prolonged

nilnil

201 -
500

101 -
200

51 - 10026 - 500 - 25

severe
嚴重

v high
甚高

high
偏高

Medium
中

low
低

healthy

diseased

API



2005 WHO Air Quality 
Guidelines 

Particulate matter 
Ozone
Nitrogen dioxide 
Sulphur dioxide 



Particulate Matter 

PM10

20 mcg / cu m annual mean
50 mcg / cu m 24 hrs mean

180 mcg / cu m 24 hrs mean   



Ozone 

100 mcg / cu m 8 hrs mean

240 mcg / cu m / hr    



Nitrogen Dioxide 
40 micg / cu m annual mean
80 micg / cu m

200 micg / cu m 1 hr mean

300 micg / cu m 



Sulphur Dioxide 

20 micg / cu m 24 hrs mean

350 micg / cu m 

500 micg / cu m 10 min mean 



SCMP Wed Feb 14 2007

Bad air forces elite couple to quit HK
Former international triathletes Gary and Gia
Mandy are to abandon their home in HK …..
because of hazardous levels of pollution……..
…..my recovery rate takes longer.….I actually
suffer for days after competing in local events      



Pro Hedley





Pro Anthony Hedley 

Athletes risk serious heart problems   
by running in Hong Kong’s
intensively polluted air.  
…I will give it a miss…





ITTF:

Adhesives
From VOC solvent to
Water-based



2006
324 bad days
192 d H K





Practical Points 

Unfortunately
Can’t escape from our environment! 



Practical Points 

Check API from radio or TV or

http://www.epd.gov.hk



General Advice 

Train in morning

Stay away from traffic

Indoor vs outdoor

High risk group



What do we do in 2009?

Pollution free indoor training area 
Filtration plant 
Training in other countries



Indoor Air Pollutants

WHO 2000                                        
2.7% global burden of diseases       
1.6 M death 
Acute lower respiratory infection in 
children  800,000 death / yr  < 5 yrs 
Chronic obstructive pulmonary 
disease in adult



Common Indoor 
Pollutants

Radon gas                                             
Formaldehyde                                   
Volatile organic compounds
Chemical pollutants
Airborne particulates
Mould bacteria                                    



Air Pollution 















You !
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