93.8.18~8.25
93.10.18
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MW (Montgomery
Watson)

DC  Rupprecht
& Patashnick

DC -



(TSP) ( PM () (RSP
PM;5) 2.5rm

(mechanical force)

(breaking) (grinding) (impaction)

2.5Mm
(nucleation) (coagulation) (condensation)

PM10
PM2.5
()
PM (Particulate Matter)
(EPA) (U.S. EPA) PM



(TSP) (PMy0) (PM25)

U.S EPA PMy,  PM,g
( 24
) EPA  US EPA
PMq ( 24 )
125ug/m®  U.S. EPA 24 150pg/m®
65ug/m>  U.S.
EPA 50pg/m’ 1 u.s.
EPA PMy;, PMjs
(AQI) AQI
(PSI) (
1 )
PMyo PM35
PMq PMyq
1
EPA U.S. EPA
24
(Lg/m’) (ug/m’) (Lg/m’) (Lg/m’)
TSP 250 130 - -
PM o 125 65 150 50
PM,s - - 65 15




Index

Category

PM2s
G g/n?)

PM1
(g/n)

USA EPA
(AQI)

EPA
(PS))

U.SA EPA

EPA

Good @

U.SA EPA

0.0-154

U.SA EPA

EPA

(Yellow)

Moderate @

155-40.4

101 -150

151 -200

Unhealthy
(Orange)
for sensitive
groups

Unhealthful @

Unhealthy

40.5-65.4

65.5-150.4

255 - 354

201 - 300

unhealthy

Very unhedthful .

150.5- 250.4

355-424

301 — 400

401 - 500

Hazardous

Hazardous .

250.5-350.4

425 — 504

350.5-500.4

()
PM
PMyy, PM,s
P MetOne Andersen)
PM,, PM,s PM;

505 - 604




1)
2

(3)
(4)

)

R&P

0~5x 10°1 g/m*(5 gm°)

50 %
Dso 10+05im

10
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(1) MetOne Thermo Andersen
2
3 0~1x 10*ig/ m’
(4)
A.
B.
C.
(5)
3
2
A.
B.
C -14
100 1Ci

5730 155 KeV
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3 PM10
Specification PMao
1 R ig/n? 30 300
2 2
3 3
4 3
5 PMyo R 80ig/nt 3
R 80ig/n? 3
10
6 P RP 5ig/nt P
7 RP,
7 1+0.1
?n?, 'g 05
o 0.97




(1) Grimm
2

Semiconductor- laser

90°
recipient-diode diode
RS
232
3
A. 0.30/0.40/0.50/0.65/0.80/1.0/1.6/2.0/
3.0/4.0/5.0/7.5/10/15/20 i m
B. 1 to 2,000,000 counts/liter
C. 100 mg/liter
(4)
1.2
liters/minute
diode 47-mm PTFE
PTFE
sheath air

LCD

10



RS-232
6 (fast-mode)
60 (normal mode)
@ Principal Function ;:%‘ﬁﬁﬁﬂﬁ
o 3. 4K
-------- I e s 4. Sheath Air

e 0. B 4T 4R

| (Semiconductor laser)
| 6. F ARk

T, 90 B a9 SRR AL B

i 8.Recipient-Diode

9. E2 45 5
10. 395 3% 4 35
Batiery 11. e+

e e e

3 GRIMM 1.108

1



(

)

(primary pollutants)

pollutants)

(VOCs)

(photochemical smog)

pollutants)

(secondary

(NOx)

(secondary



(H2SOyg) (HNOg(g)

(NH3g)
(NH;HSO4) ((NH4)2SO4s)
(N H4N03(s))
1.
PMi  PM3s
PM2s
PMo (PM25/PMy)
PM_5/PMyg
0.46~0.73
PM,5/PMyq
(tri-mode distribution)
(coarse mode)
(accumulation mode) (nucleation mode)
VOCs
Glikson (1988) 2um

70%

13



50% 2um

(1996)

3.2-5.6um 0.56-1.0um

(1996)
PM0 PM0
PM,5/PM 1
0.30-0.56

((NH,)2S0,) (NH;NO3)

14



(2-3%S) SO, NOX

(NHs)
(haze)
(N2xSO,)
(NaNO,)

(organic
carbon; OC) 32~56% (dementd
carbon; EC) 4-68%  ®
(OC/EC)

(EC) (OC)

15



(

SO,

Wolff ~ (1980)

1972-1980

FC/TC=0.36

(43%)

PMy,  PMgs

16

80%

(24%)

EC

EC/TC
0.36

OoC



NOXx

Wedepohl (1987)
Fe Mg
Pb Zn (50)
Schroeder(1987)
As Cr Cr Pb V Zn

Serne  (1991)

V  Ni
Hopke(1982)
Zn
Mamane  (1986)
Al Si Fe Sanusi(1986) ca”
Cr

17



bromo-chloride

PM;

TSP PMy,

US EPA

PM,s
USEPA
1981

18

PM, ¢
PM;5
PM 5
PM; 5
PMo
(CTM-039)
Pb Br



Si Al
Ni V Ba
Na

1989

Fe Me Zn Pb V Cr Ni Cu Co Hg GCs

Fe Mn Pb
V Zn Na Al Fe
Ca Zn Cu V Ti

Fe Zn Pb

V. Mn Cr Cu Ni As Co Cd Ti Hg
V Fe Zn Pb Cu
As Cd Co Cu Mn Ni Ti
4

19



<0.1% 0.1~1% 1~10% >10%
Cr Sr Pb zZr [SO,° Na* K" P EC Al K Ca [OC Si
S C Mn Zn Fe
Ba Ti
NOs NH," P Zn [SO,% Na* K* P [oC Al K Ca |[S
St Ba S ClI Mn Ba TiFe
Zn Mn Zn & SO, K¥' S Ti |[0OC Al K Ca |[S
Ba Fe
NO; NH,” Cr [S0, Na* K* S [oC Al K Ca |[S
Zn Sr Cl Mn Ba Ti [Fe
Cr Mn & Zn [CI' Na* EC P S |OC Al Mg K |S
Ba Cl Ti Ca Fe
Mn & Ba K" Ti SO,“ Na* OC |S
Al S C K Ca
Fe
Cr Ni S Ba [§ ClI Al P Ca [CI NOs SO,% [0C EC
Mn Fe Zn Br |NH,* S
Pb
Ca Mn Fe Zn [NOy SO, NH,” [cI K* O K [0oC EC
Br Rb Pb Na" S
K" oc d Ti |NH,s Na zn Fe v OC EC Ni [S SO,°
Cr Co Ga Se |S
V Mn Cu Ag K" Al Ti Zn [NOy Na* EC S [SO,“ NH,* OC
Sn Hg S Ca Fe Br La [Cl
Pb
Cl C Mn Ga NH,” P K Ti V [80,7 OC EC Al [S
As Se Br Rb [Ni Zn Sr Ba S Ca Fe
Zr Pb
V Ni Se As Br |[Al Si P K Zn|NH,- OC EC Na [S SO,*
Ba Ca Pb
V Mn Sb Cr |Cd Zn Mg Na [Fe Cu As Pb |[S
Ti Ca Se K
Ti V Ni Sr zn |Al Si K Ca Fe [NO; SO, OC [CI Na* C Na

Pd Ag S S
Pb

Cu Zn Ba La

EC




(

)

NAPCA (National Air Pollution Control Administration)

(inhalable)

(respirable)

21

10mm

2.5M™m

10mm



3. 1im

1991

Vanloon(1985)
DHA

10ng/dL
Needleman

(1Q)

RNA



Pb

Zn

Cu

Ni

Mn

Cr

Cd

Fe

As

Be

Hg

Hg

SO, 0.52ppm

(24

)

SO, 0.25ppm

(34 ;24

SO, 0.25ppm

34 ;24

SO, 0.19ppm
(24

)

SO, 0.11~0.19ppm

(

)

SO, 0.52ppm
( )

23




PM,s

PM,s

PM PM1o
TSP
PM,s TSP PMy
PM,s
PM;
US EPA PM;s
PM25s
PMy PMgs US EPA
TSP

PMyp PMgs

24



PM;s

TSP

PM;s

PM;5

25

PMyo

TSP
U.S EPA

PM25s

PM;

PM;5






