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Sources of Air Pollution
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Motor vehicles (jeeps, buses, tru

equipment) are number one contributors, emitting about 70% of the pollutants in
the air which consist of the oxides of nitrogen, carbon and sulfur, the hgdrocaarb?r::' |
the halogenated and gaseous compounds of lead and the particulates.of lead and

soot.
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Moreover, manufacturing plants such 3
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chemical plants, other industrial complexes ing‘:;tatfactones. distilleries and other

Health Effects of Pollutants From Vehicle Emissions
Carbon Dioxide (CO,)

Normally, carbon dioxide poses no danger to health. However, during the past

century, the average concentrati .
of the xarth. g ration of CO, has risen, so has the average temperature

CO, permits the passage of ultraviolet (UV) and visible light from the sun to
the .earth's surface but absorbs infrared light. This prevents infrared light from
passing through into the atmosphere, thus, raising the temperature of the earth
(the Green.house Effect). An imminent danger is that of the melting of the polar
ice caps which can raise the level of the oceans several feet high.

- Carbon Monoxide (CO)

Carbon monoxide has been shown to produce detrimental effects on higher
plant life by inhibitng the nitrogen fixing bacteria. On humans and other animals,
it interferes with the transfer of oxygen through the body by forming a coordination
complex with hemoglobin in the red blood cells. Carbon monoxide displaces
oxygen (200 times more strongly bound than oxygen to the hemoglobin) and pre-
- vents the oxygen from_ being transported through the bloodstream depriving the
various organs, especially the heart and the brain,of the needed oxygen. A compli-
Cating fact is that cigarrette smoking can raise the level of carbon monoxide in the
lungs to between 400 and 500 ppm [USEPA Air Quality Criteria for Carbon
Monoxide”, AP-62, USEPA, Washington, D.C. (1970); A.C. Hexter and J.R. Gold-
smith, Science 172, 265 (1971]". 4t 10 9 ' :

Nitrogen Oxides (Nq() ‘

i i trimental to
Prol to nitrogen oxides has been showr! to be de 1t
bothrop‘l)c'!nnqtidarelgpg;?r':als, The direct effects of atmospherlc. NO, [USEPAi,g_7iA|r
Quality Criteria for Nitrogen Oxides,” AP-84, USEPA, Washington, D.C. ( )]

include acute respiratory diseases in man, increased incidence of acute bronchitis

in i i i llagen of rabbits, mor-
In infan Idren. structural changes in the lung co bbits,
ph°'°9ictasl 2Egn;:s' ir: the living mass cells characterized. by degranulation in rats,

Pneumonitis and alveolar distention in mice, tissue changes in the lungs, heart,
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nitrate and the n?als and the carcinogenic and mutagenic polychlormated hYdr:;-'f
with peroxédih?(::glaynuc'ear aromatic compounds produced from the compuai®
carbons an

bustiop,
| B
of diesel, gasoline or any fossil fuel. | |

hydrocarbons,
ar):d disturb atm
Other compo

Oxides of Sulfur(SO, and SO,)

ants to the linings of the respiratory tract. |t réaéts '

i e irrit 4 p
mo.Ts?::: t?)x:‘g?:naarcids which, gather ‘in the respiratory membranes, However,

these oxides have strong suffocating odors, which serve as a warning direct n[u

from prolonged exposure is Iigﬁtei easlthough SO, pollution may cause C°"}P'
: i i ry diseases. : e e
am%?ugetgfisge\ggfhsmg:r:;g r}litrogen form acids with moisture. The accumulati
these pollutants in the air may aggravate the problem ofacidrain which hay cau
damage to fisheries in about 2,500 lakes in Sweden, about 1,750 lakes i
and nearly 20% of the lakes in Canada (UNEP State of ‘tht'a Environme
According to the WHO, Manila‘s average SO,concentration during t
from 1973-1980 was 73 microgram/cubic meter, which exceeded that of N
Los Angeles, and Chicago whose SO,concetration were 59, 35, and 34 mi
per cubic meter, respectively, and comparable to Frankfurt and London wi
78 micrograms per cubic meter, respectively (Lingkod Tao-Kalikasan, Pri
No. 12) ; - - S

Lead Compounds and Lead Pa.rticulatgs -

Regular and premium gasoline contain 2.5 to 4.0 grains of tetraalk:
galloln of gasoline, While the use of this additive in developed countries had b
reguiated and gradually phased out, here in the Philippines, the talk of

out this additive which was sup i i
dditive posed to start in 1985 with a total phas
89, was just a “false alarm" and still too far away from reality. :

_ A bothering fact about the ys . e s ;
dicholorethane are also added to ga: of this additive is that dibromeoth

oxide deposits inside the oline to prevent the deposition of lea

L

lead in the atmosphe ‘
Moore, 1976 | sphere comes from the combustion o ‘
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The fine lead particlgs (less than 2Mmin size
py the human lungs causing respiratory Problems,
- Three documented toxicity of |eaq
central and peripheral nervous system eff
disease excess, frequency of hypertensio
peen suggested although these have not b

) when inhaled are easily retained

. are particularly affected by lead and can
suffer mental retardation and Permanent or Semipermanent brain dZmage, An insi-
Y 1o replace calcium in bones and remain there to

form a semipermanent reservoir for long term release even well after the initial

absorption.
A study conducted by a medical team whi
from 4 months to 14 L

: ease Control had established
30 micrograms per decaliter as a measure for “‘elevated” blood lead level, the result
of this study is quite disturbing. There was also found a significant correlation be-
tweenincreasedbloodlead level and the Proximity of the household to traffic density
[ Manila Bulletin, Aug. 1, 1986 ).

The Particulates

- The particulates from emissions are largely smoke and soot and lead particles,
These particles are in the size range of 0.1

¢ -10 um. Because of their large surface
area, they absorb the gaseous and liquid Pollutants and act as catalysts in the photo-
chemical reactions [Korfmacker et al, Science 207,763 (1980) ; Nijima and Kahno,
Chemosphere 6. 37 (1977) ] »

precipitate, hence, will only in-
Crease cloud cover but no rainfall [ W, Bach “*‘Atmospheric Pollution”, McGraw-Hill,
N.Y. 1972 ]

- The detrimental effect of these fine particulates on plants is the impairment of
the circulation of CO, and O3 through plant leaf stomata, In humans and other
animals, the respiratory tract is the area with the most damage, The particles which
are smaller than 0.1Mm which are inhaled are deposited in the lungs causing respi-
ratory problems.

Data from WHO and the United Nations Environment Program [Lingkod-Tao
Kalikasan, Primer No. 12] revealed that the average suspended particulate mat ter
(TSP) concentration of Manila during 1973-1980 was 85 micrograms per cubic

meter, exceeding that of Tokyo and New York with 61 and 65 micrograms per
cybic meter, respectively,

The Polynuclear Aromatic and Polychlorinated Hydrocax:bons

A recent acticle by Sigsby, J. et al, [ Environ Sci. Technol. 21(5) :466(1987) in-
dicated that even the non-leaded gasoline, regular and premium, emitted polyaro-
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Emissions From Incinerators
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n and?.

starved-air or pyrolytic incineration which are made to occur in boilers, ¢
or furnaces burning the wastes as fuel or burning the wastes using a hig(, timent kilng
process. Mperatyre
Studies have shown that combustion processes produ ' 5
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Eompounds from mumcnga| inicinerators had been reported iﬁ ?heleaseofthe
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tudies of municipal inCinerat
other : Ors showed that ¢q i i
corﬂpoumﬁqS sgizfxt%rrisse {;t)lla?eg);r:m samples at concentr?tgr: :2\'/::: refs c;f3%vgamc
8-7). 10 include namare the fly ash ¢ rough solvent extraction
( . 18 to -alkanes, Polychlorinateq s Xtraction methods
W%matic hydrocarbons (PAHs), p ol (e
r

: °|Ych|orinated (PCBs), polycyclic
150 present In the extracts are the acutely toxacppeigf&é:ﬁ% » and many others,
Ah|orinated dibenzofurans (PCDFs) ang th » and muta

& sak
i € polychlori el RO
(pCDD3) at concentratlcl>|n levels of 1.10 N9/g of fly ash, 'é'i‘::::dso:ir:genfz&-p-g.oxms

CDDs are also actually toxic and carcinogenic (8-10), the f of the isomers
?:ental fate of PCDDs have been the center of ;

ormation and environ-
several recent styd; .
‘_ Although the precursors and mechanisms of formation Ty o

, £ of PCDDs in municipal
her incinerators are unknown, these and simila P

an?i:; combustion processes. In fact laborat F compounds have been formed

d:’ocesses, including pyrolysis and the by

. ring of ‘precursors s
other chlorinated biphenyls produce certain PCDDs and PCD‘;csh(;SG.Pé%BS- PCPs and

ically (30-31).
c:heir?n;scultz (of studies cited above and other similar
ompounds (37) suggest that even incinerators with a d
(DRE) of 99.9999% would still be a health hazard bec
g(;enic compounds in their emissions,

' Thus, while incineration appears a promising means of disposing wastes primarily
pecause of the remarkable reduction in waste volume (up to 85%) its potential ad-
verse effects on man’s health and the environment should be enough of a deterrent
.~ Tagainst the putting up of incinerators in Metro Manila,

| The air is the Almighty's gift to all of us, rich and poor alike, But with the un-
abated addition of pollutants to the air, we may have to pay dearly for the air we
breathe in the days to come, . |

studies with simple organic
estruction removal efficiency
ause of the toxic and carcino-

Need we say more?
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