2.1

21 (Salle,1978)
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: Salle, 1978
2.2 (Air pollution)

221

18.03

209

0%

003

001

0.0012
0.0010
0.0004
0.0001

2- 20x 107

<
o %

0- 1,000,000

. 2535



222

2221

b
CHA, C02 Nh,, NO-NO2H s

2.0.22
1)

)

S02,N02 CO,
3
50,,C01
4

Chlorinated hydrocarbon
9)
Argon-41

SO, Hs

Uranium, Beryllium



2.2.3

( 2508)
( 2.22.3)
22
2544
10 (TSP)
(PM10) n ()
u ()

> >
Std Std,

1844 8§19 427 1620 030 014 005 0

239 1125 B2 139336 0¥ 020 01 20

195 724 301 §08 02A 012 007 0

22 £ # E # 020 016 009 018
1845 589 247 5291 02 011 007 048

4 82 %0 23 032 020 0L 006 04

445 484 230 2307 03 023 012 T4

120 033

, 2045
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2544

%.1
1081
1155

1086
1421

, 2545

10

(PM10)

24

38
&1
499

396
426

120

170
157
231

6.6
149

0322
01323
0317

0/335
20253

0.17

0.20

022
0.23
0.17
0.18

0.14

049

018
0.17

0.07

0.10

0.09
0.09
0.09
0.08

0.07

0.20

0.09
0.09

033

0.04

0.04

0.03
0.03
0.04
0.03

003

0.06

0.05
0.03

Std.
0/40
0/42
0/38
0/34
0/30
0/40
037

2026
0129
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231

) (Natural Particle)

) (Man-made Particle)

232
Mass Median Aerodynamic
Diameter (MMAD) 3 (Meclellan R.0.,2000)
1) Coarse Mode Fraction 25- 10
2) Fine Mode Fraction 05-25
2) Smallest Particulate 05
233

(Respiratory System)
10



1
Nasopharynx
5
10
10
2-5
(Central ~ Proximal Airways) Cilia
90% 05- 2
(Peripheral Airways) (Alveoli)
(Bronchi) (Bronchitis)
(2]

2.1

2042

10



4,000 - 5,500

)

176 76
/

(

10°3cm/
2 -
(Muilenberg,1995)

(

3-5%
2-5%

/

100 JIm)

55

Hagler Bailly
, 2544)
30

1-20%

53

PM-10
35,000 - 88,000

(
05-2m)

(
10 "3 cm /

10

10cm/s



12

(Bioagrosols) 100
1867
1
.. 1897-1898 Flugge
1 Stillman
Streptococcus pneumoniae, Streptococcus pyogenes
Klebsiella ( 2534)
1930 Meier Aerabiology

(Dowd and Maier, 2000)

643.6

Vegetative Form

( 2541)



' 0
Bioaerosols
002 100
5 10
5
Bioaerosols ( 22) (Committeg on

Particulate Control Technology, 1980 Dowd and Maier , 2000)
1) Fine Particles

- Nuclei Mode 01
- Accumulation Mode 01 2
2) Coarse Particles Coarse Mode 2—100
Protozoa >
Fungi
Bacteria i
Viruses
J | |
0.01 run 0.- rrm 1.)rm 10 rrm 100
] 1
Nuclei mode Accumulation Coarse mode
mode
— v Vi P
Fine particles Coarse particles
22 Bioaerosols

: Dowd and Maier , 2000
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2.4.2.

3)
4
(Hydrogen Peroxice)

DNA

E.coli

DNA

(Superoxide Radicals)
(Hydroxide Radicals)

(Dowd and Maier,2000)

(Pathogenic Microorganisms)
(Nonpathogenic Microorganisms )

24

14
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Brucellosis

Pulmonary tuberculosis
Glanders

Pneumonia

Pneumonia

Pulmonary anthrax

Staph, respiratory infection
Strep, respiratory infection
Legionellosis

Aspergillosis
Blastomycosis
Coccidioidomycosis
Cryptococcosis

Influenza
Hemorrhagic fever
Hepatitis

Chicken pox
Common cold

Pneumocystosis

Brucella melitensis
Mycobacterium tuberculosis
Actinobacillus mallei
Clamydia psittaci

Klebsiella anthracis
Bacillus anthracis
Staphylococcus aureus
Stretococcus pyogenes
Legionell SP.

Aspergillusfumigatus
Blastomyces dermatiridi
Coccidioides immitis

Cryptococcus neofoemans

Influenza virus
Bunyavirus
Hepatitis virus
Herpes virus

Picornavir

Pneumocystis carinii

: (Dowd and Maier , 2000)
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2.5

0.75- 4.0 05-1
3
1) (Spherical)
2) (Bacilli)
3) (Spirals)
(Hemolysis) 3
1) a-hemolysis (Partial ~ Incomplete
Hemolysis)
Streptococcuspneumoniae
) (3 - hemolysis (Complete Hemolysis)
Blood Agar Hemolysin
Streptolysin Streptococcus pyogenes

3) 'y -hemolysis ,

Streptococcus  Staphylococeus



17

Streptococcus 05-1
Facultative Anagrobic
H- 3 Streptococcaceae

Streptococcus SPP.

Streptococcus
Staphylococcus 05 - 2.0
Micrococcaceae Staphylocaccus
Staphylococcus !
2.6
(2519)
28 HL7- 13 2518

Glass Fiber Filter
Total Plate Count Colifonn Count

Colifonn 1
25
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Coliform

Coliform
(1.1 ) (1. )
330- 1010 31-454
180-1100 16-88
220-750 5-181
210-750 7-118
250-450 16-88
2518
25 Coliform
Coliform
26
Coliform
Coliform!
( 1) ( 1)
152 0.0
3.63 145
0.83 0.49
2,30 081

2518
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5 Bacillus subtilis 1Bacillus
mycoides , Alkaligines, E. coli, Staphylococci, Streptococei , Gram Nagative Bacilli , Gram Positive
Bacilli , Non-pathogenic Staphylococcus , Gram Positive Cocco-bacilli Geffna tetragena |,
Pseudomonas aeruginosa 1 Staphylococcus aureus , Alon-pathogenic . coli, Diptheroid

Bacillus subtilis

(25%9)
Bio-sampling
(USEPA) Agar
.. 2338 - 2539 8
18 )
2-4
(2540)
&
2540 - 241 Six Stage Viable Microbial Particle Sizing Samples
Plate Count Agar Blood Agar( 2.7)
Cocci | Bacilli 2 Y - hemolytic
% 883 -
(3 =hemaolytic 0.1 5.4

Y -hemolytic



Streptococus Staphylococus
713 588 813
21
(CFUm3
A0 A0 A0
390 490 430
310 710 830
2540
(2544)
2543
Personal Air Sampler Liquid Impingement
Mandy  El- Sehrawi (1997)
1 1992-
Solid Impingement ~ Plate Nutrient Agar Incubate 30
El - Faisalyia  El- Shuhda (

125

126
2044

El - Taif
1993

A
410
620

48

2



El-Taif , Bacilli  Acenetobacteria

Suresh ~ Widmer (199%)
Glass Impingers (AGI-30)
105 CFU/m3 Salmonella Spp. Fecal Coliform
H2  Clostridia

Shaffer  Lighthart (1997)

Stage Cascade
Oregon
: 1 Aol 13
4 ( ) (
( ) Yaquina (
(1609 CFUm3 (522 CFUmM3
CFUM3 (103 CFUM3

21.00- 500 . Bacillus
3

Fuzzi , Mandrioli ~ Perfetto ( 1997)
2

Culture Media
'

Six -

(2



Place

City

Village

Yu

28

a=
:Yuand Ling , 19%

Ling ( 19% )

Traffic truck

Port

Station square
Shop square
Theatre square
Park meadow
Park woods

Park water surface

Main road
Port

Field

Water surface

(CFUM3

Range

4941 -39154
0 -47243
1594-8839
3248 -21102
2618- 11043
2303-3327
906-3091
846 -2185

4744 - 52671
512-6535
630- 1476
1201 - 199

Mean
1149%
2074
2500
12303
5610
2894
1280
1280

22205
2691
909
1634

2

28



( Air Bacteria Hygienic Standards ) 29
4000 CFUM'
29 (Air Bacteria Hygienic Standards)
(CFUM3

Hygenic level Total bacteria number Hemolysis bacteria
Clean <2000 <10
Hygenic 2000-4000 1n-14
Polluted lightly 4000 - 7000 14-120
Polluted heavily >7000 > 10

-Yuand Ling , 1994

210
2.10 1 ' (Air Bacteria - Hygienic Standards)
(CFUM3

Judgement CFU/m3
Clean <30
Polluted Lightly 30-50
Middle Degree of Pollution 50-100
Allowance Valu 100
Serious Pollution >100

:Yuand Ling , 1994

23
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