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LIVE WEIGHTS, CARCASS VALUES AND BREEDING
HABITS OF BATANGAS AND BALI CATTLE!

by
VALENTE VILLEGAS?

Bali cattle are of a different species from Batangas and other
Philippine cattle. It is interesting and important to learn the character-
istics, live weights, carcass values and breeding habits of the two
species for comparison.

THE BALI 0X

The domesticated Bos sondaicus Linnaeus is known as the Bali ox
in Indonesia and serves for tillage, for pulling carts and as b.tcher
stock in Bali, Timor, Berneo, Lombok, South Celebes and East Java.
In the wild state, this species is called Banteng, inhab.ting the forests
of Java and Borneo. Both the Philippines and Singapore had imported
Bali cattle for slaughter, and for breeding purposes also in the Phil-
ippines.

Under the Presidential Livestock Dispersal, Bali cattle were pur-
chased in Indonesia by Drs. Aurelio Abrenica and Santos Colomeds
of the Bureau of Animal Industry in 1956 and distributed to stockmen
of 49 municipalities in the Philippines for breeding purposes.

For beef purposes, importation of 4,294 head of Bali cattle were
made for three years, from 1954 to 1957, from which a total of 732,078
kilograms of dressed carcass were obtained, as follows: In 1954-55,
1,769 heads were imported and slaughtered in Manila producing 314,295
kilograms of dressed carcass. In 1955-56, 1,918 heads were slaughtered
yielding 318,530 kilograms dressed weight. In 1956-57, 607 heads gave
99,253 kilograms dressed weight upon slaughter. The over-all average
dressed weight was 170.8 kilograms per head, the range being from
164.0 to 193.6 kilograms. Credit was due to four importers in bringing
to our shores these cattle for slaughter, namely: Philippine Hides
Association Corporation (biggest importer), Henderson Trippe (Phil-
ippines), Paladin Commercial and Villegas Trading.

Bull. — The Bali bull known to the author has the following
description: The color is deep-chocolate, The head is of medium length.

1 Villegas, Valente. Operation of Cattle Ranch, Unpublished.
2 NSDB Technical Consultant on Animal Science and U.P. College of Agricul-
ture Professor Emeritus onr Animal Husbandry.
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BALI BULL

1

FIGURLE T — IFRONT VIEW FIGURE 11 — REAR VIEW

FIGURE 111 — SIDE VIEW
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JULY AuG Merr, 1079 BATANGAS AND BALI CATTLI 71

Retween the even, the dislanee is wide. The horns are directed to the
sides, then backward, afterwards upward.  The ears are  medium-
wized and cveet, inaide Faht-eolored.  The mouth is while, so are the
s uap above the knees and hocks, the hoofs and rear part of the
body. The dewlap ix small. The chest s extraordinary deep but {he
rump o drooping. The tal s shorl, hanging over the hocks. The
neck is well-museled at the part on which {he yoke rests, The withers is
el up (o the cleventh vertebeae where the back drops thus render-
i the heart pirth uousually largy and the hindquarters light,  The
anmmal weiphs from 10 (o 166 kilograma,

Cowe, The Bali cow is much smaller than the Bali bull, the live
we pht varying from 206 (o 270 kilograms. The color is light red
and white at the rear aad legs. The head is small, of medium width
between the eyex and of medium length from the muzzle to the poll.
The horne ave slender and are direeted upwards, slightly to the sdes,
forward, and then backward.  Above the eyes are wrinkles. The cars
are larpe, facing forward,  The neck is small with dewlap in front
of the brisket.  The chest is unusually deep, the hindquarters are light
and the vump slop ng. The back is straighl.  The withers is very
prominent.  The legs are medium-sized. Al four legs have white
alockings up to -1y inches above the knees and hoeks. The feet and
dew claws are black. A dark line runs from the withers to the rear.
I'rom the tal head {o one fool above the hocks is a white oval, but
black around the genital cpening.

Through the courtesy of Mr. Lee Sin ook of the Government Stock
Farm at Serdang, Malaysia, the live weights at different ages and
breeding hab ts of the Bali eattle had been furnished to the writer as
shown below,

Birth and live weights, — The birth weight of the bull is on an
averape of 171 Kilograms a head, the range being from 14.1 to 20.5
kiloprams,  In the females, the average birth weight is 16.3 kilograms,
the variation being from 12.7 to 20.0 kilograms.

In the bulls, the average live weight at one year of age is 161.3
Kilograms, the (luctuation being from 110.9 to 201.4 kilograms; at two
years of age, an average of 268.6 kilograms, the minimum figure being
1727 Klograms and the maximum figure 312.3 kilograms:; at three
years of age, an average of 3011 kilograms, the variation being from
2108 to 30601 kilograms; at four years of age, an average of 396.7
kiloprams, one bull weighing 380.9 kilograms, the olher 417.3 kilograms:
at {ive years of age, an average of 123.3 kilograms, the live weights
of three individuals being 1382, 1100 and 421.8 kilograms; and at
six years of age, an average of 127.7 kilograms, two bulls weighing
165.6 and 390.5 kilogramas,

The cows at five years of age have an average live weight of
247.7 Kiloprams, the variation being from 205.5 kilograms to 272.7
kilograms,

Breedira habits, — Tirst oestrus in this species occurred at an
average age of 26 montns, the range being from 18.6 to 28.0 months.
First calvine took place at an average age of 33.3 months of age, the
fluctuation being from 28 to 36 months. From calving to the subse-
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eriod was on an average of 101 days, the
e a8 ¢ The gestation period was on an
d being 278 days, the longest

quent oestrus,
range being from 24 to 187 days. .
average of 286.8 days, the shortest perio

295 days.
BATANGAS CATTLE

Batangas cattle are found principally in the provinces of Southern
Taga.og. In 196G, the to.al number of cattle in t'hese provinces was
174,100 or 11 percent of the total cattle population in the Phil ppines.

Steer. — “The Batangas steer is low-set, of medium length, unusual-
ly d-ep at the chest, but somewhat light at the hindquarters. The
head is long and of med um width between the eyes. The horns are
thick and short, the direction of the growth being sideways, upward
and forward. The ears pendulous starting from the throat latch to
down the chest. The neck is in proportion to the length of the body.
There is no hump. The barrel is a little flat on the side. The abdomen
is low, not paunchy. The back is short and could be more straight.
Th. ‘on ‘s wide and a little Jow. The rump is slightly drooping.
The hips lack mascularity. The thigh is fa'rly muscled, wide and deep.
The lower thigh is flat. Viewed from the rear, the hindquarters are
narrow. The legs are bic-boned. The front legs are relatively straight
with feet that are small and upright, the dew claws big-sized. The
hind legs are straight, the h.nd feet are small and slanting and the
dew claws prominent. The tail is big, hanging down behind the hock.
The sw.tch is fairly bushy. The color is generally red, some yellow
and black. Mixed colors of white and other colors are also seen.”

The mean height of the steers is 123.80 = 1,342 centimeters, the
variation being from 116.0 to 135.0 centimeters,

T'he- heart girth fluctuates from 157.5 to 189.0 centimeters, the
mean being 173.12 &£ 4.51 centimeters.

The minimum length of the body is 120.0 centimeters, the maxim-
um is 15C.5 centimeters. The mean is 135.74 = 13.71 centimeters.

The mean live weight of selected steers is 376.76 = 24.63 kil
the range being from 320.0 to 468.0 kilograms. The ;neanl c:ig;-r:s;s&
:v elggg (1]5 ](1?9'60 = 55*%3 kilograms, the fluctuation being from 159.0
o U kilograms, e dressing percent : X
51.64, the mean being 48.69 + 1.13. percentage varies from 44.60 to

Live weight at diffcrent ages. The aver . i
calves is 19.1 kilograms; of heifer calves isafg.gblﬁﬂ;::g;l t ft b:ig
months of age, the live weight of heifers is 63.0 kilograms. At one
year of age, the average weight of bulls is 1207 kilograms; of heifers
122.0 kilograms. At two years of age, the average weight of b et
166.2 kilograms; that of heifers, 176.0 kilograms. At 333 0 i1;:;1 1;
age, the average weight of cows is 204.6 kilograms At months o
age, the average weight of cows is 264.0 kilog-ran.m our years of

The average height at the wither i
is 63.5 centimeters. At the age of sifc tE;lfrlolrlx(ia:ilfs? r;;gloge]{nogzh of afie
meters; with heifers, 80 centimeters, At one year of ulls, 84.8 cenlls-
94.8 centimeters; with heifers, 91.9 centimeters Atagte, with bu i"
age, with bulls, 106.3 centimeters; with heiferé 101 3w3enyi;§:1?ter 1;
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FIGURE IV — BATANGAS CATTLE

At three years of age, with bulls, 116.0 centimeters; with cows, 107.3
centimeters. At the age of four years, with bulls, 118.0 centimeters;
with cows, 112.0 centimecters.

The average heart girth of heifers at one month of age is 72.0
centimeters. At s x months of age, with bulls, 103 centimeters; with
heifers, 95.5 centimeters. At one year of age, with bulls, 115 centi-
meters; with heifers, 111.0 centimeters. At two years of age, with
bulls, 133.0 centimeters; with heifers, 135.8 centimeters. At the age
of three ycars, with buils, 156.0 centimeters; with cows, 148.0 centi-
meters. At four years of age, with bulls, 165.0 centimeters; with
cows, 151.0 centimeters.

In length of body, from the point of shoulder to the pinbone,
the average measurement at one month of age with heifers is 67.50
cenfimeters. At the age of six months, 91.3 centimeters with bulls;
wilh heifers, 84.0 centimeters. At one year of age, with bulls, 98.5
centimeters; with heifers, 92.4 centimeters. At the age of two years,
with bulls, 107.8 centimewers; with heifers, 106.5 centimeters. At the
age of three years, with bulls, 117.0 centimeters; with cows, 112.0
centimeters. At the age of four years, with bulls, 123.0 centimeters;
with cows, 123.5 centimeters.

Breeding habits. — Cattle breed naturally throughout the year.
The period of oestrus is 11.3 hours. Oestrus occurs 80.2 days after
parturition. Between oestruses, the interval is 20.6 days. The period
of gestation is 283 days.
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TOWARD MEANINGFUL INDICES OF-:
ATTENUATION AND FRAGMENTATION

by

PAUL SNYDEN?

Geography, in the opinion of this writer, is quite dlfflcult”to teach.
It has, in fact, been described by some as the “poorest taught” s- biect:
and like the weather, there is much talk but very little doing of
anything about it.

Many things in the discipline, especially the physical aspects, ean
be readily concaptualized in the abstract by the student but can not be
effectively taught in the concrete by the instructor. A reason for this,
at least in part, is that there are not enough scales to measure the
subject matter. Some ‘“show me” devices do exist in the earth sciences,
however; a good example is Mohs scale for hardness. The student can
not only be told that topaz is harder than quartz; but the teacher ean
hand’lv demonstrate tha: it is so.

There are many ways the nations of the world can be ranked ae-
cording to their degree of this or degree of that, but very few attempts
have been made at this sort of thing. Perhaps scholars in the past
thought the countries of the world too numerous to try to rank order
them in terms of attenuation or fragmentation. But there are only
a few more countries than there are elements; yet thas latter have
been weighted. Perhaps it was thought best to wait until the “prolifera-
tion of nations” was over before making any quantifications as regards
shape. But the prol'feration neriod has passed, there are only a few
more to be added and since the world is a finite place, there will be
little more change after that. It's analagous to the atomic table, as
the remaining but expected elements were discovered, they were merely
put in their proper place or the ready prepared chart. )

Still, even if it is feasible to quant'fy attenuation and fragmenta-
tion, its practical puipos?s may be debated. A “purist” might get by
this with the knowledge for knowledge sake argument, but this anuthor
believes, however; that the development of such indexes will afford much
useful clarifications and perhaps even bring to light some empirical
surprises. Notwithstanding that they will aid immensely as geography

V' All data on which this study is based were collected by writing the informa-
tion officer at all the nations represented in the United Nations duri 1969.
Those nations not represented there =zt that time were contacted th:l‘:lih the
Embassies in Washington, D.C. who handle their informal affairs in. tne S nited
States. In addition, to assure currentness and accuracy, the supplied figures were
checl-;led ;ﬁa”’l'ft kth%vmlz]o A(!Encychpedias Americana and Britannica, U.N. Demo-
graphic Yearbook, Wor manac, Whitaker's A . U.N.
mond and Goode).G . manac, and the Atlases of Ham-

? Lecturer in Geography, Far East Division, Unj ) ,
Education Center, Subic Bay, US Naval Staticn, Republic of te rtiand- ¢/o The

)
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teaching tools, the indices developed might also be used in some of the
mil tary gcography formulac. However, the author, not huvrn}r any
particular expertise in the latter area, made no such manipulative at.
tempts with the data.

The first index devised is the Attenuation Index (A.L). It is
obtained by dividing the length of a country by its width. These data
are presented in Table 1.

The other nations of the world are compact, that is, their lengths
are less than three times greater than their widths, hence are considered
as not seriously attenuated.

The next indices presented is the fragmentation indexes. It takes
two constructed ind ces to adequately express fragmentation, one for
area and one for population. To calculate the Fragmentation Index
(Area) or F.1LA. the area of the largest segment was divided into
the total area of all the other segments. To calculate the Fragmenta-
tion Index (Population) or F.LP., the segment with the greatest
population was divided into the total population of all other segments.
The results of these computations are dep'cted in Tables 2 and 8.

TABLE 2 TABLE 3

THE FRAGMENTATION IN- THE FRAGMENTATION IN.-
DEX AREA FOR THOSE DEX POPULATION FOR
COUNTRIES WITH AN F.LA. THOSE COUNTRIES WITH AN

GREATER THAN 0.10 F.ILP. GREATER THAN 0.10
Country Rank F.LA. Country Rank F.IP.
Indonesia S; ;’3'17 Denmark (1) 1.497
Philippines 2 . .

New Zealand (3) 0.7  Indonesia (2) 1146
Malaysia (1) 0.66 Philippines (3) 0.701
Denmark (5) 0.456 Japan (4) 0.505
United States (6) 0.20 '
G:-lt:e(e:e (7 0.19 New Z_ealand (6) 0.266
Italy (8) 017  Malaysia (6)  0.161
Japan (9) 0.14 Italy (7) 0.115

The other nations of the world have over 90 percent of their total
area in one segment, in the case of the F.LA. or over 90 percent of
their total population located in one segment, in the case of the F.LP.,
thus are not considered fragmented to any significant degree.

It must be remembered that these indexes, like any other, would
have to be recalculated as new data become available. Therefo're any
change in political boundaries due to mergers, conquest, or eve;l the
acquisition or loss of territory due to voleanism or natu]:gl phenomena

would alter the F.LA,, just as any gis ro _ \
would effect the F.LP, Proportionate population shift
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AIR AND WATER POLLUTION

by

~

A. VAN HauvTe:

SOURCES OF AIR POLLUTION AND THEIR CONTROL

In fact, one must classify air pellution into “natural” air pollution
and into a r pollution ea. sod by human activities,

Natural air pellution arises from voleane eruptions, from forest
fires, through transter of plant pollen...; at the same time. it is es-
timated that ten million tons of extra-terrestrial matter fall from the
universe on our earth per year,

In this contr.bution, however, we shall lay emphasis alone on the
air pollution csused by human sctivities, which are the result of our
economic prosperity. In this conunection, one distinguishes air pollu-
tion brought about through combustion for heating purposes, air pollu-
tion brought about through industries, and air pollution brought about
by motorized traffic. The air pollution before was not so acute a prob-
lem, on account of a certain self-cleansing activity of the atmosphere.
Dust and aerosols sink or are washed out by rain. Th's washing activity
of the rain is also applicable to water-soluble gases stch as S0. HCI
and HF that are moreover adsorbed to dust. Organie air pollutants are
gradually oxidized through atmospheric oxygen under the action of UV-
light over a whole series of intermediate steps to COy and H:Q. The
strong industrialization and populat.on concentration near industrial
sites overload considerably this self-cleansing capacity. Coupled to
meteorological circumstances, this can lead to disasters (Maasdal 1930,
London 1952, Les Angeles).

Ailr Pollution Caused by Domestic Heating

Important factors herewith are the quality of the fuel and the
suitability of the fuel-burning equipment. In this last connection, a
regular control of the fuel installation is thus certainly to be recom-
mended. Further, the height of the chimmney of course plays a role in
the dispersion of the impurities: the higher the chimney, the better
the dispersion.

Difference must be made among the air pollution caused by solid,
liquid, and gaseous fuel. .

! Professor, Institute of Industrinl Chemistry, Corrosion Division, University of
Leuven, 2 de Croylaan, 3030 Heverlee, Belgium.

77



https://v3.camscanner.com/user/download

78 THE PHILIPPINE GEOGRAPHICAL JOURNAL VoL, 16

The main problem in the combustion of solid fuels is the formation
of soot and tar, which particularly arise from the use of bituminous coal.
From the point of view of air pollut.on, one then prefers also mostly
anthracite or coke over bituminous coal. These soot and tar substances
contain a few components such as 3, 4-benzopyrene that have the pro-
perty of causing tumors, among others, on the skin of mice by pro-
longed contact. It is particularly to these substances that the connec-
tion between lung cancer and cigarette smoxing is atiributed to. Al
though a similar connect on between lung cancer and pollution of the
atmosphere is not yet scientifically shown, it is clearly seen in any case
that one must strive for the farthest possible reduction of the soot per-
centage of the atmosphere. S nce coal also contains 1 percent S, these
solid fuels also bring about a pollution through SO..

Although the burning wich oil can certainly and strongly lessen
soot formation, one may not say that muneral oil products are better
luel than coar. This is pecaws. the use o1 neavy mineral oils (with
more than o percene S) in modern citics can lead to the strong increase
of pollut on with sulphur oxides. This of course can be limited by is-
suing measures with regard to the percentage of sulphur of the mineral
ol as a tunciion ot the capacity of the combustion installation.

One car. expect as well a considerable reduction of the air pollution
w-th regard to soot and sulphur oxides when practically sulphur-free
and little-sooty natural gas shall take the place of the solid and liquid
fuels. The combustion gases from natural gas are practically oxygen-
free and, moreover, contain a high concentration of carbon dioxide and
vapor. Yet, sometimes, a small quantity of irritating nitrogen oxides
caused by the combust.on of nitrogen from air is produced so that a
certain caution is still required. These nitrogen oxides are of course
also present in the combustion gases of solid and liquid fuels,

Pollution Caused by Motorized Traffic

Particular concern must be given to the air pollution caused by
motorized traffic. One must make a difference between the pollution
from the gasoline or Otto-engines and that from diesel engines because
the substances that these engines bring with the exhaust gases to the
atmosphere are not of the same nature,

Harmful gases coming from these sources contain both toxic com-
pounds and organic materials that are not themselves objectionable but
which react in the atmosphere to form a “smog.” In addition, objec-

tionable smoke and odor, separately or together, may accompany the ex-
haust emissions.

Gasoline engines. — The emission of harmful gases can occur in
three. ways: (a) as exhaust gases coming from the combustion of the
gasoline; (b) as evaporative exhaust directly brought in the atmosphere

@ CamScanner
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from the gasoline tank, the carburetor or any other part of the gasoline
system; and (¢) crankease blow-by. As gases that under pressure
escape the combustion chambey past the pistons and enter the rank-
Case,

For the good functioning of a gasoline engine it is necessary that
a small excess of fuel is present in regard to the atmospheric-oxygen
in the cylinder (if not, the flame will not propagate through it pro-
perly). Complete combustion of the gasoline to carbon dioxide and
water is thus not possible,  The exhaust gases always contain a certain
quantity of carbon monoxide (CO) and unburned, cracked or uncracked,
hydrocarbons (as well as saturated or unsaturated, straight or cyel'e).
The quantity depends, aside from the adjustment of the engine, also
on the driving circumstances (constant speed, acceleration, decreasing
speed, free wheel). For a speed of 40 km hr., the average percentage
of CO in the exhaust gases is 3.1 percent and that of the hydrocarbons
s 1400 ppm. These values decrease with the increase of speed, but
rise with the lessening of speed. and can in that way amount to T per-
cent and 2500 prm respectively by free wheel,

Nitrogen oxides also form in the gasoline engine, first as NO,
which is next converted to NQ.. This initial combination of nitrogen
and oxygen occurs only at relatively high combustion temperatures
and when there is free oxygen present. The greatest quantities (to
300 ppm) should thus form with a light excess of oxygen, so that these
high values shall not be reached: 830 ppm ssems to be a good average.

As the fourth harmful series, one must report the partial oxida-
tion products, such as aldehydes, ketones, alcohol, esters and acid
derivatives, that mainly arise from incomplete combustion. Little is
still known about these pollutants. Their concentration lies between
50 and 100 ppm and they possess an objectionable odor and irritant
properties and are photochemically active,

Finally, one must pay attention to the extremely fine solid parti-
cles (70 percent has dimensions between 0.02 and 0.06 u) that appear in
the exhaust gases. Their quantity lies between (.22 and 3.2 mg g, burned
gasoline with an average of about 0.8, They are mainly of lead com-
binations, resulting from the use of tetra-ethyl lead that is added to
the gasoline to obtain high octane-numbers necessary for the anti-
knock property. Thus far, no alarming increase of the lead percent-
age has stil; been shown of the air in the traffic streets.

It is desired to reduce this important form of air pollution. Ome
works of course to the introduction of mechanical improvements of
the engine so that fuel excess shall no more be necessary., But, so
long as one has not yet reached this, there is but one solution, namely,
post-combustion with secondary air of the incompletely-converted com-
ponents of the engine exhaust gases. Very much work is done on this


https://v3.camscanner.com/user/download

so THE PHILIPPINE GEOGRAPHICAT JOURNAL Vo 1a

i America, either through diveet combustion moa sepavate o il
possible close 1o e enhianst valve of the exlinder (so that the exhauat
ERIE: are nog vel coolad too much, bug on the other handd, there i p
danger of valve burning), or throwgh eataly e post combustion. This
last method s not yet o be recommended on aceount of the velatively
small lfe (among others, throngh lead poisoning and - exposition to
temperatires hisher than 900°0) and the high price of the catalyst, ax
also on account of the preat teed of mamtenance,  Although none of
those methods 1z yer posed at poing, a postcombustion s already re-
quired in the state of Calitornia, and Awmerican ears ave equipped with
i Through this, the atm s to hanie the percentage of CO to 1 percent
and the hydrocstbon concentvation to 276 ppne For 1975, the goala
are 0.0 percent and 30 ppm, vespectively,  In Euvope, where most cars
are smaller ana thus offer lesser space for extea inatallations, these
improvements shall perhaps require still a longer time.

In order te lessen the percentage of nitrogen oxides in the oxhauat
gases, a part of the exhanst gas ean be veeyeled to the eylinder, Through
this, the combust on temperature and the oxypen concentration are
reduced, both of which ave of importance in the formation of nitrogen
oxides (see above). When 30 percent of the exhaust gas in recycled,
the perventage of nitrogen ovides lessens by 90 pereent. But owing
to this, the maximum strength which s developed through the engine
also lessens. The recyeled quantity of exhaust gas must then also be
adjusted to the percentage of nitrogen oxide.  In 1975, the aim in the
U.S. is to see the concentration reduced to 250 ppm. (The use of a
reducing catalyst is not yet technically possible,)

The evaporative emissions are estimated roughly to be responsible
for 10 to 3¢ percent of the total emission of hydrocarbons in the gaso-
line engine. The loss through evaporation affects mainly the lighter
hydrocarbons,

One can reduce these losses through car-designs whereby the fuel
tank is placed as far as possible from the heat source, and whereby
only a minimum liquid surface 18 ava lable, The use of fuels with
smaller vapor pressure should of course require an adjustment of the
carburctor and the teed system to Keep a good fuel-nir mixture.

In the cylinder a part of the gas mixture shall also flow along the
piston toward the crankease.  Experiments have shown that these gases
are primarily (= 85 percent) from the fuel-nir mixture that escapes
before the ignition, and for the rest (15 percent) from combustion pro-
ducts.  These gases are therefore rich with hydrocarbons, accounting
for about 1. of the total quantity of escaped hydrocarbons. With the

new types of cars, however, systems are installed that make posaible the
recyeling of these gases from the crankcase to the eylinder


https://v3.camscanner.com/user/download

JULY-AUG.-SEPT., 1072 AIR AND WATER POLLUTION 81

Diesel engines, — Diesel motors cause an entirely different and
luckily a much less notorious character of air pollution: this is partic-
ularly due to the smoke and the odor of the exhaust gases. Smoke is
an aerosol, containing solid particles smaller than 1 u arising from
combustion, These fine particles obscure vision because of their light-
scattering appearance,

In the cylinder, an oxygen excess mist be present for a good ope-
rat’on so that practically complete combustion is possible; this goal is
reachied by adiusted, not-overloaded engines. Difficulties are however
the acquisition of a suflicient homogeneous mixture of the injected
liquid flu'd and the air (unburned hydrocarbons), and the fact that by
overioading or by filthiness or any inadjustment of the engine consider-
able amounts of soot (smoke) and other products of incomplate combus-
tion, e.g. aldchydes (odor), are formed. Nitrogen oxides are also pre-
sent in the exhaust gases, but rarely CO.

Operated with an unthrotted air inlet opening, the great excess of
air strongly dilutes the combustion products in the case of diesel engines,
in contrast to gasoline engines. Their concentrations indeed depend
strongly on the engine type (they are much higher for a two-stroke
engine than for a four-stroke engine), on the speed and on the load.
Generally, one can say that the concentrations of the harmful substances
in the exhaust gas diminish with the load (however, it is the reverse
for the nitrogen oxides), while the absolute values depend on the speed
and the load in 2 way that has not yet been determined correctly.

Diesel smoke is white, blue or black, The origin of white smoke
is the occurrence of unburned fuel mist and is caused by the cold starting
of the engine. Blue smoke is caused through excessive oil consumption
and is thus undoubtedly an engine problem to be remedied. Black smoke
alone is important in connection with air pollution. It is caused by an
incomplete combustion of the diesel oil. The fact that the smoking does
not appear with a well-adjusted and not-overloaded engine connotes
that this pollution observed along the roads can be remedied by keen
supervision of the condition of these engines, e.g. by technical control
stations where cars legally must be inspected periodically. Besides, the
smoke can be lessened through the use of additive to the diesel oil
Materials particularly barium-based, seem very active. The correct
mechanism is not yet known, but it is accepted in the first place that
these metal-additives decrease the ignition temperature of soot particles
and further also that the smoke particles have a reduced tendency to
agglomerate. About 0.1 to 0.2 we ght percent of the metal is necessary
in order to realize a sensitive improvement of the smoke emission. It

Different researches pointed out that the diesel soot should contain
practically no carcinogene polycyclic aromatics, so that it should be
is however not a cheap method.
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considered more as aggravating than as harmful. An nna}ys s of t'he
air pollution at a stop on a highway in Sydney (Au-stralm) supplies
however strong indication that this smoke also contams. a cl-ear].y d(.e.
monstrable quantity of benzopyrene. Further research in this line is
strongly desired.

The specific odorants in diesel exhaust have not yet been isolated
or identified but are usually associated with the family of the oxygen.
containing organic molecules. Intensive study in connection with this
problem started already.

Pollution Caused by Industry

Air pollution through irdustries offer a great variety of problems.
On one side is the problem of air pollution connected to the use of fuels
for energy-generation as well as to the combustion of waste. To the
other side are the exhaust emissions of waste matter, by-produets...
a problem that shows very strong diversing facets, and in fact for every
different kind of industry.

Power stations and incineration of solid wastes. — The use of fuels
for generation of energy, links closely that of domestic heating. Yet,
the much greater capacity of installations wh'ch come most in discus-
sion and the technical possibilities that are offered through this, allow
an effective fight of the air pollution through treatment of the combus-
tion eases.

Smoke and soot danger connected to the use of solid fuels for
domestic heating, are strongly lessened and even entirely removed in
big industrial installations by using a strongly perfected automatic
equipment. Nevertheless, the ash particles of the fuel that are too small
to sink in the combustion chamber with the smoke gases escape. The
quantity of this flue gas that possesses an average diameter of 15 u,
depends of course on the character of the fuel-burning equipment and
fluctuates between 500-5000 mg/Nm3. Mostly there should be supplied
a very good dust removal installation, e.g. a combination of cyclones and
electroprecipitators for the emission of solid particles inside the limit
of the allowed values. Different tons of the flue gas gained in this
way are indeed used in cement, road building... The quantity of dust
particles in the smoke gases of the fuel oi] fed to g heating apparatus
amounts mestly to much less than 300 mg/Nms3 and is even much
smaller when gas is used. The sulphur present in the fuels is mostly as
sulphur dioxide (S0O.) in the smoke gases. This is also a problem of
solid fuels, but particularly of liquid, such ag heavy fuel oils with a
rather high sulphur percentage (e.g. 3.5 percent) whereby the combus-
tion gases can contain to about 2000 ppm (0.2 percent) SO.,. In the
flame zone and smoke canals, however, g small part of the SO, (at most
10 percent) is also further oxidized to sulphur trioxide which reacts
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With water present in the smoke
g theso gasw, this sulphuri
the walls ol the heat o
quantity of oot and as)

Ruves to form sulphurie acid, By cool-
¢ aetd condenses to a mist that deposits on
Xehanger and in the chimney,  With the small
‘ U particles that ave always present, a black, acid
corrosive laver is formed in the chimuey.  Parts of this layer can again
1\.\k s.(‘t free from the wall and then form quite big soot floes (to a fow
millimeters) wh'ch fall oyt rather fast in the atmosphere and then give
occasion to severg compla‘uts about pollution, corrosion. .. Means against
this dithicuhiy are rather ained to preveut the attack of the installation
Ly the sulphuvie acid.  Their working for the fight apainst aip pollu-
tion has only g secondary effeet: (a) temperature of the gases in the
chimney above the aeid dewpoint; and (b)Y the bringing into the chimney
of finely dvided weakly basie material that the sulphurie acid alveady
neutralizes in the mist, o finely divided magnesium oxide.

These means have as vesult of course no reduction of the percen-
tage ot SO.. Many solut.ons were already suggested but none were
generally accepted.  Previously, washing was sometimes applied with
weakly alkaline water.  Through this, however, the pases were strongly
cooled and saturated with water.  The plume of smoke in this way
loses the capaeity to rise and gives more oceasion for mist formation.
At the same time, the SO, — and soot-loaded washwater can produce
severe problems unless the process is coupled to a second operation where-
by sulphur or sulphur ¢ acid is prepaved from this wastewater. A
method that seems to have future is the following: very finely ground
deolomute or lime is added to the fuel or in the furnace giving rise to
metal sulfates which ave expelled together with the flue gns. A solid
waste is therefore oblained. If a dry dust removal installation is used,
only 50 percent of the sulphur is expelled even with the addition of a
stoichiomatrie quantity of dolomite. 1f, however, a wet scrubber is
uscd, more than 05 percent is removed.  Attention also goes to processes
where the SO. with rather high temperature is fixed on a sol'd earrier
(e.g. active coal), where it can again be removed in a second operation
after which follows the conversion to sulphur or sulphur dioxide. Eco-
nomically, all these processes are not yet entively favorable, so that for
this purpose, the most used and least expensive solution is to construct
very h gh chimneys, 100-300 m.

As already said earlier, nitrogen oxXides always form when air-
nitrogen and oxygen are heated to a high temperature. The quantity
becomes bigger as the ignition temperature becomes higher. In power
stat ons, the concentrations of the nitrogen oxides amount to an average
of 200-500 ppm (as NO:) with the use of any fuel,

When the combustion is not well-regulated, it can of course happen
that the smoke gases contain CO, unburned hydrocarbons?. nldeh?de.‘s.
and other organic gases. For bigger industrial installations, this is
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: i F ik a domets
however ho problem, thanks to the automatic g*(?|111m11.‘ \: ith a domestie
heating, on the othor-hand, ene must reckon with this danger.

. \ o\ - -: s Y \{ .
It connect on with this, the combustion of domestic wa te can now

Lo handled throrgh which combustible waste, particularly collulose, is
converted mostly te gases (principally €O and water). 0“1.:' a small
part of the chiarge remaing as solid ash, namely 10-20 pereent. Generall
ne illdllxll‘t;\] combustion furnae - can ::upph' Slllk“\'\‘ as’s with a dust
percentage below (he allowed limit, so that a dust removal installation
must be provided. The dust perecttage is o be compared w th that of
the higher values in the smohe wases of the power stations working
with solid fuels.  Stll little is known about gas emissions, but partic-
ularly of importance are hwdrocarbons (o 10 ppm), CO  (average
o0 ppm), aud aldehydes (o o0 ppu) so that an after-combustion
mostly will be reeded.  The waste gases contain increas ng quantities
of HOL (pacticularly coming from PVC, . . .) with the increasing per-
contage of plasties contained in the domestic waste. Of importance
however is the low nitrogen oxide percentage in the smoke gases of all
combustion furnaces (20-150 ppm).

The transporting, stormg, and manufacturing of bulk goods always
go towether with a development of dust.  This occurs in great measure
with the breaking, grinding, mixing, burning of ores just like with
the teaving apart and spinning of fibors.  Chemical conversions as well
as castoag, smelting, forging, still cause moreover a gas evolution. The
danger that similar operations cause air pollutions is of course de-
pendent on the concentration of the dust and the harmful gases. This
danger for the principal industries shall now be indicated briefly and
succeessively.

Petrolewm refirery. — The most important polluting emissions in
petroleum refineries contain sulphur oxides, hydrocarbons, and unpleas-
ant smelling gases.  Of lesser importance are carbon monoxide, nitrogen
oxides and solid particles.

By far the most important source of sulphur oxides is the com-
bustion of fuel oil in boiler houses and power stations. One other
source is the waste gas of a sulphur production installation (Claus
plant).  This waste gas contains 1 to 2 percent SO, The harm of
S0. for the human organism is greater when it goes together with
solid particles such as dust and soot..., this probably comes because
S0, is oxidized to SO, in the lungs on the surface of the inhaled solid
particles. In a refinery that does not work particularly to fight pollu- '
tion, 60 percent of the hydrocarbon emission comes from gasoline and
crude oil storage and unload- and load-activities, Open water-puri-
fication installations, regenerations of catalysts and barometric con-
densers also contribute to these emissions, just like chimney gases that
still contain unburned hydrocarbons (10-100 mg/m3). The hydrocar-
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bons that are veleased in the atmosphere by a vefmery contrvibute in

peneral but little ty uoticeable air pollution.  Unsaturated hydroear-
bm\s. with more than @ Caatoms por molecule can howoever rvm“l under
the influence of UVarays in an extremely complicated way with NO,
(or (‘J’-Ollt?‘\. Through chain reactions then, peroxides are formed and
the resulting oxidized hydrocarbous ean cause eye-irritations and damage
to plants. A fine mist (aerosol) is tormed, from which the "Los
f\nm‘lvs Smog™ has taken its name (in Lox Angeles the smog howoever
is due to analogous eloments in the exhauat gases of earn). In the
moderate northern climates the sunshine s generally insufficiont to
start these reactions.

The unpleasant smelling gases are mostly hydrogen sulfide and
organic sulphur components: also aldehydes, organic acids . . . can con-
tribute in modest measure to bad odors, There are of course many
potential sources of these gases in a refinery. The concentrations from
which gases can be already smelled are sometimes exceptionally low,
e 1 ppb for mercaptans.

Lesser important emissions contain solid particles and nitrogen
oxides, particularly arvising from heating apparatus, and CO, especially
arising from regenerating catalysts.

Chemical and related industries, — Because of the great diversity
in the chemical products, the character of the air pollution caused by
this industry zhall thus also strongly differ. Here comes in dust as
well as gas pollution.

When grinding, storing, drying, packing of raw materials and
products, dust development appears.

To the most dangerous exhaust gases belong undoubtedly the halo-
gens chlorine and bromine. These appear in  installations for the pro-
duction of these halogens, in electrolysis cells for Cly- caustic produc-
tion,... These guses irritate in strong measure the mucous membranes
of the ~yes and throat,

We report particularly as halogen compounds HCI and the fluorine
derivatives.  Hydrochlovie acid is found in the exhaust gases of the
processes that are used for its production, of the dye industries,.. This
gas irritates the higher bronchial tubes and causes as well tooth decay.
Other important industries set hydrogen fluoride (and other fluorine
compounds) free, This compound is very poisonous for different
plant varietics while the less phototoxic flourides produce a danger
for the health of cattle fed with polluted grass or hay. This possibility
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appears mainly in  the superphosphate industry of which the raw

material, the natural phosphate, frequently containg Lo 6 per conl enl
cium fluoride, yet also in industries where Calds, Tlour wpar an Tuning
agent, is ueed  (aluminum  manufacture. o), in the cernmic induntry
(especially on account of the high temperature of the modern furnaces),
in the glass and enamel manufacture,. . The waste ganes of mimilar
industries ghall if necerpary he washed int nsively with waler or alka.

line solutions before they may cseape info the almosphere,

Sulphur compounds are expeeially present in the form of 80, 80,
and 1.S.  Sulphur dioxide (and S0O,) arses from the ronsting of wul-
phur-containing ores, in sulphuric acid factories, during cellulose pro-
paration (sulphite lye)...; the symptoms of poisoning are like those
of chlormne. Hydrogen sulphide is one of the most poisonous gases
and comes free in the spinning baths of the viseose-industry, In coke
factories,... The gas especially prevents the 0,-CO, exchange, through
which sudden unconsciousness with death can appear. In the exhaust
gases of the viscose-factories, carbon disulphide, CS,, iy also found,
When breathed in, this gas affects the nervous system and the hor-
monal glands,

The nitrogen compounds must still be reported. Nitrogen oxides
come free during the production of nitric acid, fertilizers, explosives,
They possess an irritaling odor, and the morbid symptoms are
analogous to those of tear gas. Ammonia comes free in the Solvay
process and in some processes of the fertilizer industry.

Finally, particularly dangerous is the CO, which one finds in the
waste gases of the phosphor. and carbide-preparation and also in other
chemical processes.  Carbon monoxide in pure state is odorless and
tasteless. It possesses 300 times greater affinity for red blood cells
than oxygen and so causes an inlerior suffocation.

“Construction malerials” industry (and coal preparation), — When
drilling, pulverizing and blasting in quarries, dangerous quantities of
dust can develop. The same can be said of the storing, grinding, mix-
ing, drying of coal and of raw materials for the glass, ceramic and
cement industries or of the preparation of asphalt (the drying of the
aggregates give: exhaust gases with 10 to 100 £, duﬂt/mu) or of the
manufacture of asbestos (this dust even causes “asbestose,” g sickness
that obstructs the circulation of the blood). The burning of minerals
must also be reported: examples of this are the shaft- and rotating-
furnaces for dolomite wherein a special fine dust with concentration of
10 to 20 g/m# develops, the furnace for the burning of limestone (15

_— |
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#£/md), of bauxite, of Kiezelpuhr, and of gypsum, Finally, the revolving
cement Kiln g certainly the chief gouree of dust in this industry, The
harmful gasea of the glasy and ceramic industries were already dis-
cussed previously,

Ferrous metallurgy, — There are different sources of dust, tar
mist and harmful gases in the coke factories, During the filling of the
coke-oven the pregent ka8 mixture, mainly nitrogen, carbon dioxide and
monoxide, is driven out. By the contact of the coal with the oven walls
vapor and gaser are immediately developed. These are colored on ac-
count of the presence of tar particles from yellow to brown and they
also drag along coal part cles, Big quantities of vapor that also drag
along dust particles arise by extinguishing the coke. At the same time,
processes take place during the valorization of the produced gas analo-
gous to those of the petroleum-refinery and of the chemical industry.

Sinter installations: the iron ores must have a fixed grain size be-
fore they can he fed to the blast furnace. They are thus prepared in
sieving, breaking and drying installations. The grains that are too
small are sintered. By these sinter installations much dust (10-35 g/m3)
comes free. They belong to the most unpleasant dust sources in the

ferrous metallurgy. The waste gas containg 0;, CO,, CO, SO, and also
fluoride compounds.

Blast furnaces: the coke reduces the iron ores and herewith produce
big quantities of poisonous gases (especially due to great concentrations
of CO), loaded with much dust (10-50 g/m3). However, since the
furnace gas can already be employed as fuel (1000 keal/Nm?), one
shall attempt o recuperate it completely and to submit it to a thorough
removal of the dust. Gases and vapors that drag along much dust
also arise by the cooling of the slags with the help of cold air,

The iron, produced in the furnace, is either cast in molds for the
foundries or transported to sleel-producing furnaces in the molten state.

In foundries, the cupolas are the principal source of air pollution,
The escaping gas is rich with CO, but this is burned, either after mix-
ing with air in the chimney or after recuperation of the gas as pre-
heating source of the air used in the furnace. The gas however con-
taing high dust concentrations. The most troublesome dust in a foundry
comes from the sand of the molds. By pouring the iron into the molds
the water evaporates and carries along dust particles. The protection
of tubes againsl corrosion by means of a bituminous coating is often
realized by immersing in open baths (to 180°C): unpleasant tar odor
and light oil fractions separate.
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Formerly, air was used to transform cast iron lo steel With the
introduction particularly of pure oxypen arose the problem of the
The use of oxypen dors cause a strong tem

so-called “brown smoke™.
The evaporated

perature rise and evaporation of the iron takes place,
iron is oxidized and gives in this manner a strong brown color (Fe.0))
to the exhaust wases. The particles formed in this way are extremely
fine (at most 3 u). In the Siemens-Martin furnace, about half of the
present fluorine is removed with the waste gases; the added fluor spar
is decomposed through the water of the gas or o’l-combustion into lime
and hydrogen. The other half goes as caleium fluoride with the slag.
In the eleetric furnace, fluor spar forms on the contrary little hydrogen
{luoride since almost no react've components are available,

Non-ferrous metallurgy : (Al, Cu, Pb, Zn) — Cu-, Pb-, Zn- metal-
lurgy (and alloys). — The most used ores are sulphides that are first
roasted to free the sulphur and to convert the ore to oxide. The gases
that come free here thus contain much sulphur dioxide (with dust, of
course). With low SO, concentration (< 4 percent), it is not worth-
while to converl this gas to sulphuric acid. Further, one must keep
account of the forming of metal oxides and evaporated air pollutants
(e.g. As) in the gases during the smelting processes that take place at
a high temperature. Here follows some average figures:

TABLE 1
SHOWING METAL OXIDES AND EVAPORATED AIR
POLLUTANTS
Dust percent
(g/m") S0, percont

Z:— — roasterﬂnv 15 2 — 8.
— reverberatory furnace 4 —_—
— converter 12 to 8

Ph - roaster 2 — 15 156 — 5
—— blast furnace b — 15 —_
— reverberatory furnace 3 — 20 —_—

Zn - roaster 10 4.5 — 7
— retort furnace 0.1 — 0.3 —_—

Aluminum production: There are two distinct steps to conasider,
namely : the preparing of aluminum oxide from bauxite and the electro-
lytic production of aluminum from molten aluminum oxide. In the
first step, the aluminum hydroxide that is formed should be calcined:
the rising gases drag along 300-100 g dust (AlO)/m?. Of greater
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importance are the gases from the electrolytic colls: togsther with 0.1
g. dust' m’, they contain to about 0.01 g. fluorine m". This fluorine
originates from the presence of the cryolite used in the electrolysis bath.
When using the Soderbergelectrode, which is baked in the electrolysis
cell itself, gases analogous to those of the coal distillation also arise.

Much data of quantities of pollutants which escape into the open-
air annually are not yet known. Oniy in some countries are data
published about exhaust gases. Here are some data of the exhaust
gases in the U.S. of some contaminants (1963) in million tons per year.

TABLE 2

SHOWING SOME DATA OF THE EXHAUST GASES IN THE
UNITED STATES OF SOME CONTAMINANTS

(1963).

Cco S0, !Hydro- Solid NOg Others ' Total

carbons matter (CLHF,

| (dust) NH;-.) |
Domestic heating 1.8 | 33 06 | 13 | 07 | 01 | 18
Traffic 39.5 0.5 | 95 | 1.8 | 29 | 01 73
Generation of electricity 0.6 10.0 01 | 25 | 23 | 0.1 15.6
Combustion of wastes 1.3 | 0.2 | 1.0 [ 07 | 01 | 01 | 34
Industry 1.8 | 85 | 38 | 62 | 15 | 21 | 23.9
65.0 | 225 [15.0 ] 125 | 7.5 | 25 1250

Conclusion

The fight against air pollution must be held in three domains,
namely: combustion both in view of domestic heating and of energy-
generation (power stations), motorized traffic, and industry.

So far as combustion is concerned in domestic heating, it is to be
expected that treatment of the waste gases of the individual chimneys
certainly is notr economical. The switching over from solid to liquid
fuels already presents certain advantages in connection with the soot-and-
tar-percentage of the waste gases. The SO.-percentage on the other
hand can be higher in accordance with the sulphur percentage of the
used fuel oil. In big agglomerations, it should be necessary for the
distribution companies to impose a maximum permissible sulphur con-
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centration (e.g. 1 percent) in the fuel oil. At the same time direct ons

must be issued that a regular control of the heating-installations be
made obligatory. When constructing new municipal centers (e.g. in
Sweden) it is desirable to foresee a common heating installat.on for the
whole, exactly as in electric power stations, so that a treatment of the
waste gases can be economical. Finally, a switching over to the perfect
combustion of natural gas shall give the maximum protection against

air pollution.

The air pollution caused by motorized traffic must be fought through
the automobile manufacturers and through the petroleum industry. The
automobile construction must aim on the one hand to avoid or to hold
under control all losses through evaporation and leaks, and on the other
hand to impreve the combustion of the fuel/air mixture, e.g. by instal-
ling a post-combustion chamber. The petroleum industry for its side
must put fueiss on the market wherein, on one hand, the necessary
additives are added (e.g. detergents, anti-oxidants,...) in order to
influence the operation of the engine in a favorable way, and on the
other hand, no more harmful elements (e.g. lead derivatives) appear.

Finally, the industry has itself available technical means in order
to fight the air pollut.on caused by its waste gases. The industry should
be obliged to purify the waste gases of dust and harmful gases accord-
ing to the best practical means which are still economical. For mist
and dust removal there are already efficacious means available and
one distinguishes in rising line of effectiveness but also of the cost price,
the sedimentation tanks (for dust particles coarser than 50 — 100u),
the cyclones and the single wet scrubbers (for dust particles coarser
than 2 — 5u), the screening filters (for dust particles coarser than
0.05 — 0.1u), and the electroprecipitators (for dust particles coarser
than 0.005 -— 0.01 w). The removal of gaseous impurities on the con-
trary, even of the offen occurring SO., is not yet solved in a satisfying
way. Harmful gases are mostly removed through absorption in liquids or
through adsorption to solid substances. The removal is however never
100 percent, or sometimes an over-carried treatment is not economical so
that it is alwaye recommended, at the same time in order to allow for
possible defects in the apparatus, to build a high chimney: for the maxi-
mum conceniraticn of expelled harmful gases that one can find aground
is inversely proportional to the square of the chimney height. Chim-
ney of 200 m. may than also not be more rare. It is at present self-
evident that the factor “air pollution” must be taken into account when
looking for an cstablishment location of an industry.

—
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WATER POLLUTION

Presentation of the Problem

Surface waters can be strongly polluted by waste waters of domes-
tic, industrial and agricultural nature. The problem of waste water
purification shall thus be more and more prominent on account of the
rising industrialization and population growth,

The cheniical products present in waste water are in suspension or
in solution. They can be of minera] or organic nature,

If the pollution is of mineral nature, jt shall mostly remain existent,
although one must make allowance for a sedimentation or a natural
dilution that persists when the river increases in volume during its
flow to the sea. In some cases a chemical reaction shall also take
place between mineral elements present in the river.

However, when the river is polluted through organic waste water,
it attempts to overcome the pollution itself chiefly by decomposition
of the organic products, based on biochemical reactions under influence
of micro-organisms, mainly bacteria. Some of these bacteria can live
only in the presence of oxygen: this is called aerobic conversion where-
by the organic compounds are oxidized to carbon dioxide and water.
Others are active only in the absence of oxygen: this is called anaerobic
conversion whereby different badly smelling decomposition products
(H:S, CH,, --) mostly form. The action of all these bacteria is strong-
ly influenced by external conditions such as light, pH, temperature,
chemical poisors. Small quantities of certain heavy metals, of chlo-
rine, of formaldehyde and phenol, as well as U.V. light are often very
effective for killing of bacteria. The best biological action occurs at
a pH = 7. Thc temperature also plays an important role: the greatest
activity of acrobic bacteria lies mainly between 15-20°C and that of the
anaerobic ones around 30°C. At the same time the saturation degree
of oxygen shall fall with a rising temperature so that chances for
anaerobic fermentation become bigger.

When waste waters are discharged in rivers, nature itse!f react.a
against thic pollution through dilution and through progressive ae‘dl-
mentation of cubstances in suspension, as well as through conversion
of substances subject to decay or oxidizable substafmes. 'In case the
water takes up sufficient oxygen during the conversion this shall take
place without hindrance, so no harmful rotting shall occur. The pre-
sence of oxygen is here thus of primordia.l interest. On the one.hand.
oxygen shall mainly be consumed under influence of t%le bacteria for
the conversion, while on the other hand an oxygen feeding takes place
through absorption of air: the oxygen shall dissolve faster as the satura-
tion deficiency becomes bigger, and the turbulence higher.
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I'he intensity of this self-purification depends of course oOn the
temperature and the season: it is very retarded in the winter. This
self-purification must naturally be used as the most valuable means for
the water puritication so that, in fact, the purification stations must
only be conaidered as resources which only purifies the water as far as
{8 necessary in order not to overload the river and in order to let the
latter do the work as freely as possible.

Procedures for the investigation of sewage and similar wastes in-
clude physical, chemical, bacteriological and other biological methods
of examination. Among the varied chemical tests, those for B.0.D.
(Biological Oxygen Demand) and for C.0.D. (Chemical Oxygen De-
mand) arve most significant for providing a measure of the total amount
of organic polluting matter contained in the waste and for providing a
basis for usressing the effect of the discharge of the waste on the oxygen
balance of the natural waters receiving it.

B.0.D. (Biological Oxygen Demand) : By biological oxygen demand
is understood the number of milligrams of oxygen which is required for
the biological decomposition of the organic matter present in one liter
of water at 20°C and over a 5-day period (B.0.D.s*9). Fundamentally,
the 15.0.D. is the difference in oxygen amount of a fresh sample, and that
of a same sample after it has been kept during 5 days at 20°C in the
absence of 1ght. Mostly, however, the waste water is so much loaded
with organic matter that the oxygen percentage is already fallen to zero
long betore the fifth day. Therefore, generally, the sample is diluted
with n known quantity of oxygen-saturated pure water. The oxygen
percentage of this mixture is determined: a part immediately s#fter pre-
paration, another part after storing for 5 days in the requisite way.
For the rest, the dilution is chosen so that the oxygen percentage after
5 days still amounts to about 50 percent of the initial value. For this
purpose it shall often be necessary beforehand to ensure greater dilu-

tions simultavrcously.

The nature of the dilution water is thus of great importance. It
is mostly freshly prepared and is always roughly saturated with oxygen.
It contains at the same time a sufficient quantity of buffer and feed
clements for the bacteria. It is therefore attempted to ensure in the
sample in an artificial way the same situation as in purification stations
or rivers where the biological purification takes place.

Further, this experiment must be applied with the biggest caution
because it can give erroneous results e.g. the presence of some metals
(Cu, Hg, Pb), toxic with regard to bacteria even if present in very small

et
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concentrations, give much too low B.0.D. values. Other bactericides as
phenols, formaidehyde, cyanides. .. have the same effect. In all these
cases, one chooses the C.0.D, test. Likewise, the pH of the sample must
first be brought beforehand to 6.5 — 8.3 by neutralization, since acidity
or alkalinity have a great influence on the activity of the bacteria.

C.0.D. (Chemical Oxygen Demand) : This is the most used chemical

test in order to delermine the oxygen demand of a waste water. It is
based on the oxidation of organic elem

ents (and of mineral reducing
substances: sulfides,

sulfites, nitrites, Fe++ ...) by potassium di-
chromate and sulfuric acid in the presence of mercury and silver-sulfates,
The B.0.D. and the C.0.D. test supplement each other and both are
mostly performed. One however prefers generally the B.0.D. deter-
mination for the closer approximation of the real conditions by which
the purification takes place in practice; nevertheless, the C.0.D. test
deserves the preference with the presence of toxic elements,

Waste Treatment Processes

Domestie wastes. — The basic processes for the treatment of do-
mestic wastes consist mainly of mechanical and of biological treatment.

Mechanical treatment is dealt with in three different ways.
Screening is determined by the particle size of the suspended solids.
Skimming is applicable only to suspended matter of lower density than
the water. The effective particle densities may be modified by “flota-
tion” wherecby gas bubbles adhere to solids and float them to the sur-
face. Sedimentation is applicable only to suspended matter of relative
density greater than that of the water.

Biological {reatment is actually the systematic use of the natural
activities of living organisms: in natural environments, either in the
soil or in naturaj bodies of water, or on the land, e.g. using grass plots;
or in artificial environment, such as intermittent sand filters, septic
tanks, trickling filters, activated-sludge plants,

Being the most widely used aerobic biological waste treatment sys-
tems, the trickling filter and the activated-sludge systems shall be briefly
described here. :

Trickling filtration. Purification of waste waters containing or-
ganic substances by treatment on trickling filters is a biological pro-
cess depending primarily on absorption and adsorption of both soluble
and suspended matter from the waste water into and onto zoogloeal
slimes which develop and proliferate on the surfaces of the filtering
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medium over which the water trickles or flows by further complicated
processes of decompos.tion and synthesis of both the soluble substances
and sludge-forming solids. Some of the solids are therchy removed
from the wastes. These decomposition and oxidation processes result
from the activity of bacteria, various forms of fungi and protozons, to-
gether with other living organisms, which feed upon them, preventing
unrestrained accumulation and clogging,

Trickling filters have been adequately described as merely a pile
of rocks over which sewage or organic wastes slowly trickle. A schema-
tic cross section of a trickling filter is shown in Kig. L

The sewsge is introduced into the filter by a rotary distributor
which is drivun cither by electric motor or by hydraulic impulse. The
rotary distributor is so designed that the wastes are discharged at a
uniform volume per unit of filter surface. The wastes flow by gravity

BSTONE MEDIA
(2-4°)

e — ROTARY DISTRIBUTOR
AN/

G 10" 0Kt

%“‘%@é VITRIFIEO CLAY UNDERDLAINS
[=]

aZgrrarl.  RE\NFORCED COMCRETC FLoOR

FIGURE I — SHOWING SCHEMATIC CROSS SECTION OF A
TRICKLING FILTER.

over the stones and into an underdrain system. All the liquid is col-
Jected into a main effluent channel which flows to a final sedimentation
tank.

The depth of rock in the filter varies from a minimum of 1 m to a
maximum of 3 to 5 m, with an average stone depth of 2 m. The size of
the rock ranges from 3 to 10 ecm in diameter and the rocks are care-
fully selected for their spherical shape. Flat stones tend to compact
too tightly and reduce the essential void volumes. The choice of the
filter-stone size will be dependent upon the waste characteristics. With
a high organic load per unit volume of filter it is essential to have

large stones if the biological growth is not to fill all the voids and clog
the filter.

The underdrain system is normally vitrified-clayblock construc-
tion. In effect the underdrain system is a network of tiny channels
which rapidly discharge their flow into the main ecollection channel

. |

m CamScanner


https://v3.camscanner.com/user/download

JULY-AuG.-Berr,, 1072 ALIL AN WATER POLLUTION 06
which normally rung along the middle of the filter, An equally im-

portant Tunction of the underdrain system in to allow sufficient air
to ¢ reulate through the filter,

Thf! “ll}‘l Hl'f”m(-"“luf}n tank han the functjf,n of rgmovlng thB

largre masses o Biological growthy which have dropped from the filter
rtones,

. .lrlh{- schematic diagram of the trickling filter system is shown in
g. Il.

wALTS
BLUOCT

RecycLe
,———

FIGURE II — SCHEMATIC DIAGRAM OF A SINGLE-STAGE
TRICKLING FILTER.

Activaled-sludge treatment. — This is a treatment also by biological
processes which is gimilar to that of trickling filtration, likewise de-
pending upon sdsorption into active zooglocal slimes, and is basically
different only in that no medium ig used to support the zoogloeal slime.
The sludge particles from sewage is activated by aeration so as to
develop an active culture of aerobic organisms, in this case carried by
the particles. By accumulating and circulating a sufficiently large
quantity of activated sludge, contact treatment of sewage is possible,
and its rapid purification is ensured accordingly,

A schematic diagram of the basic process is shown in Fig. IIIL

fXEeet ACTIVATEID WNDam

O = ™ e

S - - e

PLAESTED SLVDak

FIGURE I1II — SHOWING FLOW DIAGRAM OF ACTIVATED-
SLUDGE PROCESS

A normal arrangement provides first for plain sedimentation of
the waste, with the object of removing the coarser suspended matter
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with as much of the finer solids as feasible, using detention periodg
of at least 2 h for municipal sewage; the settled waste is then mixeq
with the returned activated sludge and the mixture discharged directly
into the forward end of the aeration tanks. The various systems of
aeration tanks require aeration periods of 1 — 10 hrs. or more; the
actual period depends on the system used and the strength of the waste
to be treated but should be adjusted to effect the required degree of
purification and, at the same time, to keep the sludge “alive” or ae-
tivated. The effluent purified waste and activated-sludge mixture is
then treated by sedimentation in final tanks, from which the sludge
is returned while the overflow of purified effluent is ready for dis-
posal or further treatment. Excess sludge is taken from the returned
sludge regularly and usually treated by digestion along with the raw
sludge from the primary sedimentation tanks before final disposal.

Industrial waste water. — Industrial waste water shall be dis-
charged as much as possible in the sewers in order to be purified as
well in the municipal purification station. Naturally, one has to elimi-
nate beforehand the products which can be recuperated economically
or those which can damage the good operation of the purification sta-
tion (poisons...). Further, it must be looked for that the temperature
of the waste water does not exceed 85°C and that the pH is neutral.

In many cases, however, the municipal purification station is not
designed for the decomposition of industrial waste waters, or it cannot
treat very bic flow rates (mineral industries, paper factories, sugar
factories...), or there exists simply no municipal purification station.
Separate purification stations must then be established. One makes
difference among the waste waters discharged by organic, mineral and
mixed industries. In this last case, one must use a series of techniques.

Organic Industries. — Wastes of organic industries can be treated
by the method explained for the purification of domestic waste water.
Sometimes, however, adjustments are necessary on account of the very
high concentrations of the polluting substances,

A dilution or pre-
treatment (lagoons..

-) can be provided to bring back the B.Q.D. of

the water to values (1000 — 1200 mg/l) that allow a treatment in
trickling filters or with activateq sludge.

One can also get the same
effect through pre-aeration.

The biolagical activity is sometim
the organic material that has to be us
a too-uniform character,
lizers must be added,

es prevented by the fact that
ed as food for the bacteria has
Sometimeg then, city water as well as ferti-

-
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Mineral Industyries,
matter in suspension ap
fied. In its place,

— Industries that deal with pure mineral
d/or in solution can not be biologically puri-
a chemical treatment must be applied.

The removal of the solids
to that used for

The dissolved m nera] matter shall either be precipitated or will
be converted to harmless products (through neutralization, oxidation-
rediction...). In the first case, one should add a predetermined pre-
cipitating reagent, after which a sedimentation is applied. Strongly
acidic or basic waste waters before discharging into the river, shall
be generally neutralized by addition of an adequate dose of alkaline

(e.g. lime) or acid (e.g. sulfuric acid, smoke gases) reagents respec-
tively.

in suspension occurs in a way analogous
the organie industries: by sedimentation.

A particular problem is posed by radio-active waste waters. The
radio-active matter can be removed, among others, by ion-exchangers
or by evaporation. The exhausted ion-exchangers, as well as the re
sidue of evaporation, are then incinerated and enclosed in concrete ves-
sels, and finally brought into the sea or in abandoned mines,
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MAPLIN — SEA AND AIR HUB OF TOMORROW

by
IaN M. BaxgEe!

The tidal Maplin Sands in the outer estuary walers of_the Rn'er
Th?.rn% will soon emerge as the site of the biggest engineering project
Britain has seen this century.

The result over the next eight years will be 2 mas_si\'-e sea and air
transport complex with z particular part to play in Britain’s European
role.

From the early 1960s investigations were carried out by the Port
of London Authority into possible estuary development and in 1964 a
Bill was put through Parliament extending the seaward limit of the
Port of London further out into the estuary and encompassing the Foal-
ness-Maplin area. This gave the Port of London Aathority (PLA)
control over ©2 miles (148 kms. of the tidal Thames, from Teddington
(the inland tidal limit) to the Tongue Lghiship on the edge of the
English Channel.

The first result of this extended authority weas to zllow the PLA to
dredge a new entrance channel for tankers and to install the meost
sophisticated radar and tide reading eguipment.

CONSORTIUM'S ROLE

In 1969 the PLA, with other interested parties, formed a comsortiom
to investigate the feasibility of Maplin. As part of this consortiom and
¢n its own account the Authority spent some £500,000 on hydranlic and
economic research into the Maplin idea.

At the same time the Government was looking for a site for the
third London airport. From a short list of sites, Maplin the only ome
on the list not inland nor on existing land was chosen

In February this vear (1972) the Government asked the PLA to
gubmit its plans for seaport oil and container terminals. At the same
{ime it ruled out major industrial development at Maplin, inclnding oi
refineries, steel mills and petro chemical works.

PUBLIC MONEY PREDOMINATED

This type of airport — seaport industrial scheme, designed to
match Rotterdam’s Europort, had been urged by the many organmiza-
1 An official of a major harbor authority.
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Lions actively promoting and bidding for the project. The Govern-
pzent however_ hz}s indicated that it will be in the country’s interest to
involve a majority of public rather than private money.

The ruling out of heavy industry at Maplin in no way negated or
even weakened the basic concept for an air and sea port. There is al-
ready massive industrial investment in the Thames corridor.

The February statement by the Government was greeted by the
PLA Director General, Mr. John Lunch, as a green light and a stimulus

for further planning. Within six weeks the detlailed PLLA scheme for

the new channel, reclamation and oil and container berth development
were submitted to the National Ports Council.

The.Qouncil act as advisers to Government on all port matters
and administers the Harbors Act under which permission can be given
for major port development projects.
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FIGURE I1 — THIS MAP SHOWS THE LOCATION OF MAPLIN
SEA PORT IN EASTERN ENGLAND.

THE FIRST STAGE

On 26 April the Government gave agreement in principle for the
first stage — the dredging of the deep sea approach route, land re-
clamation and the building of an oil terminal. This agreement has
enabled the PLA to proceed with commercial negotiations and justifica-
{ion, cssential for the final Harbors Act authorization.

A new section within the PLA was headed by Mr. John Black,
formerly Chief Planner.

The proposed oil terminal will be at Blacktail Spit on the edge of
the reclaimed area. It will involve an initial reclamation of 300 acres
(121 hectares) rising in slages to the required 1,000 acres (404 hectares).

The reclamation spoil will come from dredging the new deepwater ap-
proach channel.

ONE LONG TUNNEL

The first stage of channel dredging will be designed for tankers

of 65 feet (20 m) draught, representing a vessel of 250,000 deadweight
tons, fully laden. '

—
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The Channel wi 2 .
el will be 34 miles (55 kms.) long and stretch from the

Long Sand Head t anli m

the gt-estuary and H?iqul'mltn‘ I'here are already many natural deeps in

cether into one long ~}Im stage dredging will basically join these to-

the first six miles }Tm(dmégzlell It will be 1,000 feet (305 m) wide for
. feel (183 m) for the remaining 28 miles

45 kms.). For the 65 foaf r¢
( ) or the 65 feet (20 m) draught vessels (here will be an

average underkeel clearance of between three and five foet (to 1.6 m).

Stage Two i o
accommgdate 805 l;e;;lr((;éiy planned and this will involve deepening to
500,000 tonner — th 1' m) d!'ﬂllght vessels, representing a fully laden
’ € largest likely to be visiting north west Europe.

TWO WORKING MODELS OF THE

FIGURE III — SHOWS Y AND MAPLIN SANDS.
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The first stage of Maplin will cost in the region of £35 million and
will be completed by 1976. The oil terminal will include a conv_entlonal
T-head jetty, equipped with moderrn pumping units capable of discharg-
ing crude oil at a rate of 4,400,000 gallons (20,000 m3) per hour.

The throughout of the new terminal will be between 23 and 30
million tons in the first year or so, doubling in 10 years.

The PLA is also hoping for further approval for its planned con-
tainer and unit load cargo berths at Maplin.

TOO LARGE FOR TILBURY

London through its docks at Tilbury is already Britain’s leading
container port. But it was soon realized that third and fourth genera-
tion container ships would be too large for Tilbury.

Maplin plans involve berths from 50 to 100 acres (20 to 40 hectares)
in area, compared with the average 20 acres (8 hectares) at Tilbury,
modern handling equipment and very deep water berths.

UNITIZED TRAFFIC BENEFIT

Two container berths are envisaged in the early stages with plans
for further installations.

Maplin has a very significant role to play in Britain’s European
context., It will serve the trade needs between Britain and Continental
Europe, while maintaining competition with near Continental ports for
Lurope’s trade with the rest of the world.

— -— 000

Neither the Society nor the Journal assumes responsibility for the statements of
fact or opinion by authors.

The Pkhilippine Geographical Journal is published quarterly by the Philippine
Geographical Society at Manila, Philippines and is sent to all members.

The subscription rate in the Philippines is P5.00 a year; foreign is $5.00 U.S;
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Peru
PPLO CLEAN Chile

Peterson chicks are from the world renown

Peterson mates which are rapidly becom-

ing recognized as the finest broiler parent

stock in the world ... producing a pound of B il
meat at a lower cost than any other broiler raz

breed.

Accept no substitute. Ask our local repre-

sen t.ati\(' in your arca for [urther details. venezuela
PETERSON INTERNATIONAL
DECATUR, ARKANSAS U.S.A. Panama

Fvelusive Franchised Breeder in the

Philippines:

Republic Flour Mills, Inec.

Agri-Business Division Pasig, Rizal Mal

Tel. No. 692-6060 aYSia

Distributed by:

Republic Cansolidated Corp. (RECON) Philippines

Mandaluyong, Rizal

Tel. No. 70-11-51
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SAN NICOLAS BRANCH

468 Lavezares St, Manila

Tel. Nos. 49-99-45, 49.99-21
or 49-11-41

CALOOCAN CITY BRANCH

259 Rizal Avenue Exi.

Caleccan City

Tel Nos 23-30-34 or
23-09-49

LA UNION BRANCH
Quezon Avenue

Can Fe:nando, La Union
Tel. Nos. 2403 or 21-09

LAOAG CITY BRANCH
Ventura B!dg., Bomifacio St
Laocag City

Tel. Nos. 245 or 245 INTELCOM
248 or 693 DBUTEL

SORSOGON BRANCH
Yu Hong Ty Bldg.
Magsaysay St, Sorsogon
Tel. No. 691-232
MEMBER:

PACIFIC BANKING CORPORATION
460 ROSARIO ST., MANILA
TEL. NOS. 49-97-31 thru 39

49-12-61 thru &9

METROPOLITAN BRANCHES

STA. CRUZ BRANCH

Corner Soler &

San Bernardo Sts,

Sta. Cruz, Manila

Tel. Nos, 40-88-28, 47-33-73
or 47-51.38

QUEZON CITY BRANCH

Sta. Mesa Market

Quezon City

Tel. Nos. 61-15-89 or
61-20-19

PROVINCIAL BRANCHES

CEBU CITY BRANCH
417-421 Manalili St,
Cebu City

Tel. Nos. 9-78-43, 9.70 2\

9-72-53 or 9-63-93

DAGUPAN CITY BRANCH
225 Torres Bugallon St
Dagupan City
Tel. Manager — 4321
Cashier — 4322
Bus. Dev. — 4323

BACOLOD CITY BRANCH
Araneta St., Baco'od City
Tel. Nos, '2-28-68, 2.82-46

2-61-66 or 2-32.54
PHILIPPINE DEPOSIT INSURANCE CORPORATION

PASAY CITY BRANCH

1905 Taft Ave. Ext.

Pasay City

Tel. Nos. 58-93-88, 50-47-95
or 59-19-75

MAKATI BRANCH

Madrigal Bldg.

6793 Ayala Avenue

Makati, Rizal

Tel. Nos. B7-66-20 ar
B87-61-40
87-32-57

ILOILO CITY BRANCH

lzrart Corner de Leon St,

lleilo City

Tel. Nos. 45-41 & 4551
77504 & 2412

LEGAZPI CITY BRANCH
Rizal corner Mabini St.
Legazpi Ciry

Tel. Noa. 431 & 428

DAVAO CITY BRANCH

75 Ramon Magsaysay St

Corner Bangoy St

Davao City

Tel. Noa, 7-77.21, 7-81:61
7.7978°
2344-GTS
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