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Primary atr  pol lutants Secondary air pollutants

z¶Ji 5.2 Primary Ml: Secondary air pollutants

Carbon  monoxide

Sources  of  a ir  pol lutants

0 Transportation

1.3%

Nitrogen oxides

1 5 7



air concentration

initial transport
mixing and diffusion

4
total emissions

r r V
manmade natural dry deposition

transformations
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VllSlGi 5.2 (via)

co Mercury replacement ultraviolet

photometric

c2H.1

NO2 Chemiluminescent

NO2 Spectrophotometric

NH,, NO,,NO,  SO2

NO,  SO2,  N02,  0,

(azo-dye reaction, wet chemical

NO2

NO2

Electrochemical

Gas-phase spectrophotometric

HCI, NHJ,  NO, NO?,  SO?,  O,,  CO

NHa,  NO, NOz.  SOz,  CO

NO2 Conductivity HCI,  NHj, NO, N02,  SO2

5.2 ~~JTWWiN  7 (Particulates)

52.1 !.~I4&hl1 (Sources)
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5.3 Polycyclic  Aromatic Hydrocarbons (PAHs)

53.1 UdShJl  (sources)

5.3.2 fll%"alfl%lZd  (Analysis)

ar~~ln%~erlwn~nn~,a'xIPd"%nsxrl'bwnsl~  I~u14FJ:Q~wl w%mTJ0pIh~0~l4

I?%?‘~?I  solid-phase extraction PJU  reverse-phase column ( octadecylsilane ) T??FJ
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5.3.3 WQfl%zTNJ  ( Effects)
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co  100 ppm

Hz0 4.5%

NO 500 ppm

‘J& 5.9 Typical flue gas analysis of a coal-fired power station

4FeS2  + 1102 + 2Fe203  + 8 SO2 (5.1)

CH 762 1 6 9



2 H2S  + 302 3 2 SO2 + H20 (5.2)

5.4.2 fIl%%l%l~6 (Analysis)
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t
h;Jrochlondc

UT  (for
mlxmg) formaldehyde

reagent
5

t

jn]i 5.10 Automatic Analyzer fh?U%Ifl%lZd  SO2  FWJ% West - Gaeke

HgC142-  + SO2 + H20 j HgC12S032- + 2H+ + 2Cl- (5.3)

HCHO + SO2 + 2H20 + HOCH2S03H (5.4)
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5.5.2 fll%%WXl~:pl"  ( Analysis)

NO + 03

NOT*

/

--+ NOT*  +02 (5.10)

-+ NO2 +hv (5.11)

5.3.3 Htlf~%~TllJ  ( Effects)
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NO2 + hv + N O  + 0 (5.14)

0  +  02 + 03 (5.15)

NO + 03 + NO2 +02 (5.16)

RH+o+o2

n&l RH +OH + 02

ROO + NO

-+ R’OO  + OH (5.17)

+ R O O  +H20 (5.18)

+ R O  +N02 (5.19)
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RCHO +OH + 02 + RCOOO + H-20 (5.20)

R C O O O  +N02  -+ RCOOON02 (!.21)
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n
0.
a.

0
i=

d

Non Methane

LOCAL TIME (hour)

adi’  5.13 Typical mixing profiles, as a function of time; in the photochemical

smog cycle

182 CH 762



+

5.5.3.3 .hf~fl  (acid rain)

5.61 W4a'd4Pn (Sources)
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[ Hgb - CO]

Fkb-(41
P=Kxx
P

(5.22)
02

5.7 Gasceous  Hydrocarbons

5.7.1 KWi&Jl ( Sources)
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5.7.3 WWMlIl  ( effects)

(carbordioxide and greenhouse effect)

5.8.1 IMdAJl  ( Sources)
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I
5.8.2 fll%%l%l~:d (Analysis)

5.8.3 HWfKk:WPI (Effects)
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Only some  of heat radiared  from the
Earth  escapes to space

Buildup of CO, in
srratosphere

. 1.
Absorbed as OPOSPHEiE
heat by Earth EARTH Y \ _‘,

Idi 5.17 How carbondioxide and the greenhouse effect promote global,warmimg
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incoming wlar  radiation

-85 k m
-42

MEsOSPHERE

----50 km--20

STRATOSPHERE

196

& 5.18 Major regions of the atmosphere

CH 762



x+03 + x0 +02 (5.27)

x0+0 -+ x +02 (5.28)

CF2C12  + hv -+ CF2CI  + CI (5.29)

CFC13 + hv + CF2Cl  + Cl (5.29)
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5.10 Dioxins

5.10.1 UMd&ll ( Sources)
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Dibenzo-p  dioxin 2,3,7,8-Tetrachlorodibenz&
p -dioxin

pk 5.19 ~Bl%hWi98~19WNPolychlorinated  dibenzofurans( PCDFs)

Polychlorinated dibenzodioxik(  PCDDs)

ME  2,3,7,8-tetrachloro  dibenzodioxins (2,3,7,8-TCDDs)
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Jdq 5.20 Environmental Fate of dibxins
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