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Table 1. Comparison of general characteristics of sulfurous(London) and

photochemical (Los Angeles) air pollution

CHARACTERISTICS

SULFUROUS
(LONDON)

PHOTOCHEMICAL
(LOS ANGELES)

First recognized
Primary pollutants
Secondary pollutants

Temperature
Relative humidity
Type of inversion

Time air pollut. peaks

Centuries ago
SOz, sooty particles
H>SO4 aerosols, Sulfates,

sulfonic acids, etc.

Cool (< 35°F)
High, usually foggy
Radiation (ground)

Early morning

Mid-1940s

Organics, NO;

O3, peroxyacetyl nitrate(PAN),
HNOQO3, aldehydes,

particulate nitrates, sulfates, etc

|Hot (= 75°F)

Low, usually hot and dry
subsidence(overhead)

Noon-evening

Table 2. National Ambient Air Quality Standards

Pollutant

Carbon Monoxide

Primary Stds. Averaging Times Secondary Stds.
9 ppm(10mg/m’) 8-hour! None
35 ppm(40mg/m’) 1-hour None

Lead

15 pg/m'

Quarterly Average

Same as Primary

Nitrogen Dioxide

0.053 ppm(100xg/nr')

Annual (Arithmetic Mean)

Same as Primary

Particulate Matter |50 1/ Annual® (Arith. Mean)  |Same as Primary
(PMLio) 150 pg/m’ 24-hour"
Particulate Matter |15.0 ug/m’ Annual® (Arith. Mean) Same as Primary
(PMLz5) 65 ug/m 24-hour’
0.08 ppm 8-hour’ Same as Primary
Ozone
0.12 ppm 1-hour® Same as Primary
0.034 ppm Annual (Arith. Mean)
Sulfur Oxides 0.14 ppm 24-hour'

3-hour"

0.5 ppm(1300ug/m’) }
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* Primary standards set limits to protect public health, including the health of
"sensitive” populations such as asthmatics, children, and the elderly.
Secondary standards set limits to protect public welfare, including protection
against decreased visibility, damage to animals, crops, vegetation, and
buildings.

1 Not to be exceeded more than once per year.

2 To attain this standard, the expected annual arithmetic mean PMI10
concentration at each monitor within an area must not exceed 50 ug/mS3.

3 To attain this standard, the 3-year average of the annual arithmetic mean
PM2.5 conceﬁtrations from single or multiple community—oriented monitors
must not exceed 15.0 ug/m3.

4 To attain this standard, the 3-year average of the 98th percentile of 24-hour
concentrations at each population-oriented monitor within an area must not
exceed 65 ug/m3.

5 To attain this standard, the 3-year average of the fourth-highest daily
maximum 8-hour average ozone concentrations measured at each monitor
within an area over each year must not exceed 0.08 ppm.

6 (a) The standard is attained when the expected number of days per calendar

year with maximum hourly average concentrations above 0.12 ppm is <= 1,
as determined by appendix H.
(b) The 1-hour NAAQS will no longer apply to an area one year after the
effective date of the designation of that area for the 8-hour ozone NAAQS.
The effective designation date for most areas is June 15, 2004. (40 CFR 50.9;
see Federal Register of April 30, 2004 (69 FR 23996).)

U] = National Ambient Air Quality Standards(NAAQS)¥ &, 384 (10,
25um ol3h) YAEZ, o|itstd} (SO, NO; ¢ibstars, deo 7 7FA “7|€
(criteria)” 24 7| dEH Hd 4T E FAINZ YHE 2). St
7] $A471ES (£ )3 2
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Sl g o AH A 2923 34
(S02) 0.02ppm ©] 3} (Pulse U.V. Fluorescence

24X 2+53 3t A Method)

0.05ppm ©] 3}

1A 7+ o %]

0.15ppm ©} 3}
AA4rst e A A1+ A H] 7 2E A 9] A 74 3 (Non-Dispersiv
(CO) 9ppme] 3} e Infrared Method)

1A ZFE A

25ppm e} s}
o] Akt & A7FH A 3} s}t 3 4 (Chemiluminescent
(NO2) 0.05ppm®| &} Method)

24X B T A

0.08ppme©] 3}

1A T A]

O.lSppm.ol 3}
1] A A AF A W e} & 44 (B-Ray Absorption
(PM-10) 70ug/m’ ©] 3} Method)

24X 7+38 7t A

150ug/m* ©] &t
oE 8A17H3 1 A 2Z}9] XM F = H(U.V. Photometric
(03) 0.06ppme] st Method)

1A ZE3 4]

0.1ppme} 5t
o A7 A AR E %3 =% (Atomic Absorption
(Pb) 0.5ug/m' ©] 38} Spectrophotometry)

B 3L 1AZ BEAE GOARASREAPY gol 3 1FS 2HddA

-

|,

2393 E oy HE
2. HAER = 4A9 =771 10umelst] bR E T
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L& F4 =2 W FVCY FEV: °] 10% ol Astsle A% A glefs
HAHT A e oy gi7|eAEZ tist AAn-go] vz
negoz ey gEd o= HA7AE Fald AHolgtn soF & AUAE |
gelA gty FAHLE FoAT Aol7t BFE Aoz FoF AL ofly A
A Wsl7t 25 28 3= olYd. Environmental Protection Agency(EPA):
carboxyhemoglobin®] 2.5% o]o]|d o&gxdoz {3t sz o) & &
glou I olats AATL IPn, EAY AFY F3ey A FIQLFE
A% & 2 A AFE ARHo Fesx %7 AR FAFPYAN AZ
1¢ 2oz AFsA ek 28U B0 AdHe ASdE AAAAHY

S
Jelg Y $E ok
2. 2F9 A} Ex

1) 29 44

AE 9EL A, A% AL 5ol Uy Fo8 AY NEHE 092d
ol ol olSolA WjZH FAASHENOx = NO+NO; : ALHANAH 90~95%
ol o] NOZ HlZ2E)H HLAS718FE0 th7] Fol 7 24T e, T= 2
2488 go] ZASE A Aol o3 B os AHHE 24 o
2730]t(1Y 2).

2% 29 ()9 2ol WY Fol AasEle] EAF Aol WA Ay
£(NO)7F o] 48 AANONE 35 1, o] NOt AR (A F¢ Fukst 7A%
A Ze w3 = hel o8 H2Ax0)% NOZ BRAET. 183 HEA4E
97 %9 A4EAG LG 902G VD o] 2EL TpA] NOE NO2 43
N7 d 2uET B o] FAGHE SEFES ZibaK @ A %

2 fFAHA do

A
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NOy +hv o WO+~
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NO N

Nz [ oy O
03 hes % Kj > 52
~ VOC
\ ~

@FTHRVREE 92 W OIATYAAFTE g W

=
o]
A4 0E=FE 4 We SEFE Z7h e

oy FRARIISG =] EAlEtE Bfole 18 29 (b9 Zo] AAdAe
HEAEF7153HES whgel 93] FAs7I(RO)7E A AT o] #atgrle] o3
NOE NO:2 wi-¢- @z Astgr}, wepx] NOE NOE A7l s 2&o] 2 &R
gol 7] 29 oEEEE =784 "k EAADAA sE7)e @ Ao T
FTE LETAL o9 2 WG] Afd.

7] Foll @352t JL e 28ear] (hydroxyl radicals, OH) 7} =&
8] A peroxy radical(RO:;, R & alkyl group)E°] A1, o]Ad & o2& A
B glo] NO7F B8 Hm, 2 43 2&o] FH4dr

ROz +NO =NO2 + RO
NO; + hv = NO +O
O+ 0+ M=0;+M

Net: ROz + Oz + v = RO + O3

B2 b = 3% 280 - 430nmo| o},
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2 dAH oy, F8 719 AV =L g 2.
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