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Pure culture studies are made for the important physico-
chemical factors sugh as turbidity, pH,’relative stability,
acid KMnO value, ammoniacal nitrogen ané phosphate with =
{(a) the 10 selected bacterial strains; (b) three fast growing
algae; (c) three slow growing algae; (d) mixture of 10
selected bacterial strains with the three fast growing algae:
and (e) mixture of 10 selgcted bacterial strains with the three
slow growing algae. The results of these stﬁdies are discussed
below.

Results of the Ten Selected Bacterial Strains

>

Turbidity. The results of turbidity test for each of the

ten selected strains and the mixture are shown in table 8-1
and in the Fig. 8-1. From a study of the table and figure, it
will be seen that all the 10 selected strains show good reduction

in turbidity. Six of them wviz. Micrococcus sp. (R-66),

Flavobacterium sp. (0-140), Corynebacterium sp. (0-149) ,Micrococcus

sp. (0-195)a&nd Brevibacterium sp. (0-201) are able to effect as

high as 80-90% reduction in 21-28 days like the mixture of bacteria

while three others (Brevibacterium MQ.(0*96),Corynebacterium SP.

(0-137), and Brevibacterium sp.(0-166) are able to effect only

about 50-56% during the same period. But Brevibacterium sp.(0-143)

although gi%es about 70% reduction on the 14th day, is found to
produce more turbidity on the last two days, so that the overall

reduction amounted only to about 40%. Generally speaking, all the
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bacteria and the mixture show comparatively less reduction

during 4 to 7 days and more during 14-28 day phase.

Hydrogen ion concentratién (pH) . The results of this
test for all the 10 bacterial stréins are,sﬁown in table 8-2.
It can be seen from the table that there is a gradual increase
iﬁ pH with all the bacterial strains from 8.6. to 9.00.
Comparatively the pH reach in all the cases is less in 4-7

]

days and more in 7-28 days.

Relative stability. The results of this test given in

!

table 8~3 show that the 9 strains, excepting Brevibacterium

sp. (0-96) , gives above 75% stability values. The latter gives
only 21%. The higher stability values are perhaps due to

endogenous respiration.

Acid KMnO, values (4 hours). The results of this test

are shown in table 8-4 and in Fig. 8-2. Only the two .bacterias

Corynebacterium sp. (0-149) and Brevibacterium sp.(0-166)

show consistent reduction. In tﬁe former case the final
reduction is about 51% and in the latter case only 38%. In

all other cases, thou@h there are definite reductions upto

7 to 14 days the values are found to increase‘during the rest

of the period. A similar reaction is found to take place in the
case of the mixed strains also. But in the case of the
laboratory model, the values were found to decrease consistently.

Sp, exact reason for the increase in the case of the pure
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cultures is not known. Most probably, the bacteria died and

added to the organic matter content.

Ortho-phosphate. The results of this test are shown in

table 8-5 and in Fig. 8-3 from which the following conclusions
are derived. The reactions of the 10 bacterial strains can be
grouped under three heads : (a) bacteria showing consistent

reduction throughout. They are the three species of Micrococcus.

showing reductions ranging_petween 30 to 53%. (b) Bacteria
showing initial reductions and then increases. They are all

the 4 Brevibacterium species, one Flavobacterium sp, the mixed

sgrains and one Corynebacterium sp.(0-149),0ut of the six

individual organisms, three show increase in value over the 0

day ih the final stage and it amounted to 10 to 28%.

In the laboratory model oxidation pond the overall reduction

was only 47%.

Ammonig.—- nitrogen. The data for this factor are shown

in table 8-6 and in Fig. 8-4. A study of the table and figure,
reveals that all the strains show increased figures for the 4th
day and later decreéseﬁ. The bacterial reactiéns can be grouped
roughly under two heads : (&) bacterial strains showing
consistent reduction throughout (about 50%). The organisms are:

Micrococcus sp. R-66, Corynebacterium ﬁp.kO~137);g;avo§acterium

sp{0-140)sCorynebacterium sp(0-149);Brevibacterium sp(0.201) and

the mixture of all bacteria. (b) The other bacterial strains
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show initial reductions upto 14-21 days and on the 28th day

the values are found to increase though the increases do not go

above the 0-day value.

Results of the Experiments with Three Fast-growing aAlgae (Chlorella,

Oscillatoria obscura and O.€halybea) alone and with the mixture

of the Ten Selected Strains of Bacteria

.

Since it was found that the two species of Oscillatoria

turned yellowish. after 14 days of culturing; it'was decided to
continue the experiments upto 14 days énly. The results of each
of the three species alone and in combinatioh with the bacterial

mixture are discussed below.

Turbidity. The results of this test are showh in table 8-7
and in Fig. 8-F. It will be seen from a study of the table that

the two algae cultures (Oscillatoria) alone show good reduction

in turbidity in 4-7 days. On the 14th day they begin to turn
yellowish with the resultant increase in turbidity. In the case
of Cﬁlorella cultures, as the organism passes through the cotton
filter, the turbidity values are found to increase with the

increased growth of Chlorella.

Comparatively, better results are obtained in the case of
algae cultures when grown ig:;bsence of bacteria. While the mixed
bacterial culture alone gives 72%, the algal-bacterial mixed
cultures are showing 88% reductibn; and the mixed algae alone are

showing 92% on the 7th aay and less later due to their death and

disintegration.
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Ghlorella \Vulgaris Bs Scenedesmus quadricauda

Gscillotoria obscura Dj Gscillatoria chalybea

Nos toe pyriformis F:  Aulosira fertilisima

Fig.8-5: Photomicrographs of the Algae
used in pure culture studies
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Hydrogen ion concentration (pH). The results of this test

are shown in table 8-8, from which the following conclusion

is drawn. ' ' .
The algal cultures alone or the algal cultures in the

presence of bacteria show definite increase in pH frem 8.6 to

10,90-11.20. On the other hand, with the bacterial mixture

alone, the pH ranges from 8.62 to 8.70 only. The higher

increase in the case of algae has to be attributed to photo-

synthetic activities of the algae.

Relative stability. The results of this test are shown in

table 8-9, All the three algae individually or in combination
with bacteria produced effluents of high stability in 4 days
amounting to 55-75%. This value is maintained upto 7 days but

the two Oscillatoria species alone were found to turn yellowish
after 7 days when the stability was reduced to about 50%. In
contrast, the bacterial cultures grown under identical conditions
produce effluents of 24% stability only inm 7 days, but in 14 days
the .stability increases to 60% and to more than 75% in 28 days

(vide table 8-3).

The increaéed stability values with algae in as short a
period as 4 days may be attributed to oxygen production by the
algae, which is indicated by the high figures for alkalinity.(Vide
table 8-10)., But it is found that the stability figures are higher
with algae alone than as with algae and bacteria. It would
appear, therefore, thét the algae alone without bacteria are able

to bring about this stability. In fact, there are references to
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show that the algae utilise organic substances (Fogg 1960)
during their metabolic activities and may thus bring about

stability in media containing decomposing organic matter.

Phenolphthalein alkalinity. The results of this test

shown in table 8~10 and in Fig. 8-F indicate that in the case’
of all the three algae, phenolphthalein alkalinity is

gradually increasing upto 4-7 days and then is found to decrease
evidencing‘that with increased %lgal production, there is
simultaneous increase in oxygen content and phenolphthalein
alkalinity, as indicated by Atkins and Harris (1924). But with
bacteria alone there is no such increase in éhenolphthalein

alkalinity. .

The decreasé in phenolphthalein alkalinity after 4-7 days

is due to the death of the algae.

Acid KMnO4 value (4 Hours). The values are shown in table

8-11 and Fig. 8-% from which the following inferences are drawn.

In the case of the algae alone maximum reduction of
65-84% is obtained in 7 days, and later the values iﬁcrease
whichamay be accounted for as being due to the death of the
algae. Comparing the algae themselves, it is seen #hat the

two species of QOscillatoria g{ve better results than Chlorella.

The algal-bacterial mixed cultures, do not show any
improvement over the algae alone. The reductions due to bacteria
alone are comparatively lower showing that algae are able to

show a better performance,
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ortho-phosphates. The results of this test are shown in

table 8~12 and in Fig. 8-§. It is found that there is almost
a complete removal of phosphates in all the cases edcepting the
bacteria alone when only about 48% reduction is indicated

dﬁring the same period.

Ammonia-nitrogen. The results of this test are éhown in

table 8-13 and in Fig. 8-f). Just as in the case of phosphates,
a very high reduction in ammonia~nitrogen content is seen in
all the cases excepting the bacteria alone where the reduction

amounted to only about 45%.

Tests are also carried out for the presence of nitrites
and nitrates, but they are not detected at any time, showing

that all the ammonia nitrogen content is used up by the algae.

Regults of the Experiments with the Three Slow-growing Algae

alone and with the mixture of the Ten Selected Strains of

Bacterias

The same type of experiments as is done with the fast-
growing algae is done in this case as weli, but the experiments
are continued for 28 days. The results of these experiments are

" discussed below.

Turbidity. The results of this test are shown in table
8-14 and in Fig. 8-1P. The results show that there is reduction
upto 14th day and thereafter there is an increase in turbidity.

Bacteria alone show gradual reduction upto 28 days. Algae alone
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rand algae plus bacteria produée almost similar results.

The reductions are similar in both the groups of algae.

Hydrogen ion concentration (pH). The results of this

t

test are shown in table 8-15. )
' -
" 8imilar increase as in the case of the first group of
algae is noted but a lower maximum value is reached in this

case,

- Relative stabilityv. The results are shown in table 8-16

and the individual alga behaves differently in each case.

Aulosera fertilisgpygproduces maximum stability in 4 days

and is retained upto the 14th day. Later there is decrease

in stability which is lowest on 28th day.

On the other hand, Nostoc and Scenedesmus behave almost

alike. They effect the maximum stability in 7-14 days and

thereafter there is a decline,

Aulosira, Nostoc and Scenedesmus with or without bacteria

behave alike.

Algal mixture alone produces maximum stability in 4 days
but later on it is found to decrease. The algal mixture with
bacteria, on the other hand, behavesdifferently. Maximum stability

is produced after 14 days.

With bacteria alone stability is found to increase slowly

reaching above 75% on 28th day.
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Phenolphthalein alkalinity. The results are shown in
table 8~17 and in Fig. 8-1%.

The three algae show a gradual increase upto 7 days.
Then the values increase rapidly reaching the maximum on

14-21 days, and later decrease on 21-28 days. .

Another observation made is that higher values are obtained

when the algae are grown along with the bacteria.’

The only point of difference between the two groups of
algae is that in the former case, as the algae are fast growing,

maximum values are obtained earlier (4-7 days).

acid KMnO4 value (4 Hours). The results of this test are

shown in table 8-18 and in Fig. 8-12.

From a study of the table and figure, it will be seen that
the maximum reductions are reached on different days with the
different alga. Scenedesmus gives maximum reduction in 14 days,
Aulosira in 4 days, Nostoc in 7 days and the mixed algae in 4

days and later on the values are found to decrease.

Individual alga with bacterial mixture is found to behave

in a way similar to that with the algae alone.

The algal mixture with bacteria on the other hand showsa
consistent reduction throughout.
Compared to the first algal group, the performance of this

algal group is comparatively poor.
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Oortho-phosphates. A study of the results shown in table

b

8-19 and Fig. 8-1f shows that in the case of Scenedesmug, there

is first an increase in value upto 7 days and then decrease.
Maximum reduction is obtained in 28 days. Similar results are
obtained when the alga is grown with bacteria though the

increase is greater,

Aulosira and Nostoc behave alike giving maximum reduction
. of about 80% in 14 days. Later the values are found to increase.
Similar results are obtained when the algae are grown with the

bacteria.

The algal mixture, on the other hand, is found to show
consistent reduction throughout, With bacteria higher reductions
are obtained. With bacteria only, maximum reduction of about
48% is obtained on 14th day and thereafter the values are found

to increase.

Compared to the first algal group where almost complete
removal of phosphates is observed, in the second group, the

consumption of phosphates is much less. (about 77%).

Ammonia-nitrogen. The results of this test are shown in

table 8-20 and in Fig. 8-1%.

The three algae have behaved differently in this case.

Taking Scenedesmus, it is found that the values for this test
are reduced gradually reaching the maximum reduction of about
'98% in 28 days. The same alga with bacteria, removes 98% in 14

da&s. Aulosira, on the other hand shows 80% reduction in 14 days.
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With bacteria this alga is able to utilize 97% in 7 days.
Nostoc alone is able to use 95% in 14 days and along with the
bacteria, similar results are 6btained, but the values are
found to increase later. When all the three algae are growﬁ'
together, about 96% is utilized in 14 days. Similar results
are obtained when the mixed algae are grown in the presence of

bacteria. Bacteria alone can utilize about 47% only in 28 days.
DISCUSSION

A comparative stud& of the results obtained for the ten
bacteria, the three fast-growing algae with and without the
bacteria, and the three slow-growing algae with and without
bacteria is made below. all the algaf and bacterial cultures
were grown under the same conditions of light and temperature
for comparable results.

Turbidity

, (a) Bacteria. Reductions in turbidity are found to be
greater during 7-28 days than during 4—7 days. In the latter
case, the reductions varied between 23.4% and 63.0% and in the

former case between 40.7% and 95,7%. In ﬁhe case of the mixed

bacteria the reductions are comparétively greater.

The greatest reductions in turbidity‘during 7-28 days has
to be attributed to endogeﬁbs respiration and the reduction
during 4-7 days to oxidative assimilation of the soluble organic

matter.
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(b) Fast growing algae. In the case of Chlorella alone,

1

the turbidity values are higher due to the fact that the minute
cells easily passed through cotton. In the other two cases the
reductions in turbidity are greater with the algae alone than with
the algae with bacteria. Similar results are recorde& in thé case
of the mixture of algae with and without the bacteria; thus, showing

the anti-bacterial activity of Chlorella and Oscillatoria species.

(c) Slow growing algae. Reductions are greatest during
4.7 days and much less during 7-8$days. This has to be attributed
to the death and disintegration of the algae which had contributed

to the turbidity.

The individual alga with and without bacteria shows more
reduction than the bacteria alone.

Hydrogen ion concentration (pH)

Individual bacterium or the mixture of bacteria do not show

any reduction in pH indicating that the bacteria are not producing
either

any 002 or sufficient Coz or organic acids to reduce the pH/to the

neutral or acidic asides.

Maximum valueé are reached in 7 days retention time in the
case of all the fast growing algae and the value is highest in the
case of Chlorells alone. Chlorella-bacterial mixture shows slightly
less reduétion. Oscillatoria obscura alone shows comparatively

higher pH than Oscillatoria obscura with the ten bacteria.

Oscillatoria €halybea also behaves in a similar manner. After 14

days there is a fall in pH indicating death and destruction of the
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algae on 2l1lst and28th days in the preliminary experiments

which are not reported here.

A considerable increase in pH to 11.0 has to be
attributed to the vigorous photosynthetic activity of the
algae. The presence of bacteria in the algae-bacteria culture

does not decrease the pH values considerably.

In the case of the élow;growing algae an increase
similar to that of the fast growing algae is noted in 28
days retention time but the values are comparatively lower
indicating less activity. The pfesence of bacteria also does

not result in any lowering of the pH values.

So, it would appear that the alga Chlorella wulgaris is
the most wigorous and yielding more chlorophyll in sterile

sewage rather than in the presence of bacteria.

Relative Stability:

Excepting Brevibacterium sp (0-137), all the other

bacterial strains show low values for 4-7 days, but thereafter
the values increase during 7-28 days, including the mixture

of bacteria. In the case of Brevibacterium sp (0-137) the

value is very low.

In the case of the three fast growing algae the values
for 4.7 days are much greater than in the case of the bacteria.
But the individual alga with bacteria shows less stability

values than v .x the corresponding values for the individual
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alga, showing anti-bacterial activity of the Ehree alga.

The three slow growing algae, on the other hand, do not
show values as high as the three fast-growing algae but take
the intermediaté position between the bacteria and ;he fast
growing algae. No anti-~bacteriazl effect is seen in Ehe case

of these three algae.

Phenolphthalein alkalinity

(a) This test was not done by mistake for the bacterial

cultures.

(b) Fast growing algae. Of the three algae of this group

Chlorella vulgaris alone shows the highest value indicating

again, more vigorous and rapid algai synthesis in sterile

sewage. But when bacteria are present with the alga, the value

is appreciably lower indicating either inhibitionrof the

activity of Chleorella by the bacteria preseﬁt or due to inhibition
of the bacteria by the anti-~bacterial organic substances released
by the alga. From the observations of other Workers about which
we have already referred on pageslﬁa and 4% of chapter 4, it

would appear that it is the former case.

In the case of the other two algae, the values are
comparatively lower than that for Chlorella alone, but higher
than the values obtained with bacteria. Thus symbiotic activity
results in lower values for these two algae also, The same is

the case with the three mixed algae and bacteria.
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Maximum values are obtained on the 4th day and less
thereafter on account of their senescence. The values for
this test are indications of the degree of vigorous photo-
synthesis. The more vigorous is the photosynthesis, the greater
is the oxygen production, and the greater is the phenolphthalein
alkalinity, all the three factors being closely inter-related.
Usually photosfnthesis is vigorous during short retention
periods. Oxygen production and cellular material production

appear to be greatest in the case of Chlorella vulgaris.

(c) Slowing growing algae.4The values are generally
found to be lower than in the c§se‘of the fast-growing algae.
The maximum value is reached in 14 days retention time and
thereafter there is a gradual decrease in values indicating
decliné in growth and activity, when there would be greater
respiration than oxygen éroduction. Thirdly, the individual
alga with the‘bactgria seems to produce more phenolphthalein
alkalinity than with the azrg.:;;;:? all the three cases. In
this respect, the three slow-growing algae differ from the

three fast-growing algae. There does not seem to be any anti-

bacterial activity.

The algal cells are affected by long retention. periods,
thereby their Chlorophyll content is reduced and in consequence,

phenolphthalein alkalinity and oxygen produced are reduced.

aAcid KMno, Value (4 hours)
(a) Bacteria. During short retention periods of 4-7 days, .

the percentage reduction of individual bacterium is great in
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most cases. On other days (7-28 days) the percentage of
reduction is comparatively lower. The organism Corynebacterium
sp (0-137) alone is an exception and shows comparatively less
reduction. The mixture of all the bacteria shows the maximum

[

reduction of 54.2%. Next, come Micrococcusg sp (0-195) with

49.5%, Flavobacterium (0-140), with 48.5%, the rest showing

varying degrees of reduction.

(b)'Fast growing algae. The‘algae, individually, produced

the greatest reduction in 7 days. The mixture of algae produces
greater reduction than with the algae plus bacteria. The
individual alga in combination with bacteria also shows less
reduction. So, it would appear that there is bacterial

inhibition by the three fast-growing algae.

(c) Slow-growing algae. The values are comparatively

;owér than in the case of the faét growing algae. The

percentage of reduction is greater during 4-7 days than during
7-28 days. During tﬁe later stage, there was less reduction on
account of their death. The mixture of algae with the bacteria

produces greater reduction than with the bacteria alone.

Orthophosphates

(a) Bacteria. In this case also, reductions during 4-7 °
days are comparatively greater than during other days. Individual

bacterium produces varying amounts of phosphate reduction.

Flavobacterium sp (0-140) produces 67% reduction ahd Micrococcus sp

(R-66) the least (0—20%)~ip 7 days rgiention time. But
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Corynebacterium (0-136) alone shows an increase upto the 1l4th

day and reduction later. The reason for this is not clear.

A similar increase is recorded for Brevibacterium spp (0-166

and 0-201)during 7 to 28 days of retention period.

(b) Fast growing algae. Chlorella vulgaris alone produces
nearly 97% reduction and Chlorella with bacteria only 89%.
Similar results are recorded in the case of the two Oscillatoria

species as well.

The highest reduction in phosphates may be due to the
higher phenolphthelein alkalinity, pH and their utilisation
by the alga when the pH ranged between 10 and 11 in most caseé

in this group of fast growing algae.

(c) Slow growing algae. Generally, the three algae produce
maximum reduction on the 14th day and thereafter the reductions
are less. Aulosira fertilisima produces maximum reduction of
80.3%. In a few cases the maximum reduction is also recorded on
the 28th day. The percentages of reduction are also not as great
as in the case of the three fast growing algae as the values for
pH and phenolphthalein alkalinity are also not correspondingly
great. The mixture of algae and bacteria produces more reduction
than the algal mixture alone.

Ammonias-Nitrogen

In 4-7 days, Flavobacterium sp (0-140) consumes a maximum
of 30.5% and the mixture of bacteria only about 21.0%; while

Micrococcus (R-66) only .5%.
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During 7-28 days, morée ammonia-nitrogen is used up.

A maximum of 56.7% is used by the Corynebacterium sp (0-145)

and a minimum of 14.5% only by the Micrococcus sp(0-195).

The mixture of bacteria shows a reduction of 47.5% only.

The reductions are considerably higher in the case of
the three fast growing algae. Chlorella alone shows a
reduction of 98.6%, while the same alga\with bacteria shows
less i.e. 96.5%. Chlorells consumes the highest amount due

to more vigoroﬁs photosynthesis than the other two algae.

Oscillatoria obscura alone shows a reduction of 95.5%

and with bacteria 93.8%. Corresponding values for 0.chalvbea
are 96.7% and 69.6% reépectively. The algal mixture alone
shows 97.6% and with bacteria 95.9%, showing anti-bacterial

effect of the three alga together.-

The three slow growing algae, on the other hand, consume
more nitrogen in the presence of bacteria than when alone.
The consumption of this nutrient is much less during 4-7 days

than during 7-28 days. Of the three algae, Scenedesmus consumes

the maximum of 86.9%, and Nostoc the lowest i.e. 57.3%. The
algal mixture with bacteria consumes 83.6% and withou£ the
latter only 65.5% showing definitely that there is no anti-

bacterial effect;

Reviewing, it will be seen that during 4-7 days, there
is oxidative assimilation by bacteria resulting in the

utilisation of dissolved organic compounds, nitrogen containing
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substapces and ortho-phbsphates. The pH is always on the
alkaline side. Algae also multiply during this period. Later
on, the period 7-28 days appears to be the period of endogenous
respiration, when autodigestion of cellular materials takes
place and the medium becomes clearer. Chlorella is the

ﬁastest growing and produces more algal gells,in sterile

. sewage in the shortest time. The anti=bacterial activity is
most conspicious during this period. The log phase of Chlorella
growth is 4-7 days, when the maximum amount of oxygen is
produced. After the log phase, oxygen depletion occurs. During
long retention period, higher respiration results in more \
consumption of oxygen than its liberation; less chlorophyll

production and more endogenous respiration.

Short retention periods favour quicker algal growth, more
dissolved oxygen, more phenolphthalein alkalinity, more
reductions in phosphates anézgmmonia—nitrogen than compared
to long retention periods., Fast growing algae should be preferred
for algal-bacterial symbiosis and for reducing the period of

retention to less than 2 days.

So, for quicker burificaiion of sewage in less than 2 days,
the factors influencing algal-bacterial symbiosis are: select
algal and bacterial species and their overlapping from the very
starting, nutrients, and light intensity. The shorter retention
period will be helpful in removing as quickly as'possib;e the

extra-cellular products of algae which may be anti-bacterial.
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The relationship between organisms has been described
in several ways. One ofJﬁhem is designated as 'Symbiosis!
to describe the intimate and constant associétion of two
organisms with reciprocal benefits:; and ;here are three types
of symbioﬁic reiationships such as neutralistic, mutualistic
and antagogistic (De Lay, 1956). "Neutralistic" symbiosis
is the relationship existing between two organisms when they
héve little or no effect on one another. If one or both.
participants benefit from the relationship without any ihjurious
effects on the other, this relationship is called “mugglistic“.
In "antagonistic® symbiosis[one of the two participants'may
or ﬁay not- derive any benefit from the relationship or one of
them is deletericus to the other. So, it will be.seen from the
above definition, that the algal-bacterial symbiosis in the
case of the three fast growing algae is "antagonistic symbiosis"
and that in the case of the other three éloﬁ»growing algae
appears to be of the ﬁmu%?listic" type. Further work is
‘necessary with pure cultures of different gfeen and blue-green
algae and diatoms to find out the type of symbiotic relation-
ship existing in sewage oxidation pond.
SUMMARY
1. Pure cudture studies of 10 strains of bacteria and 6
algae with and without bacteria confimm the findings

recorded in Chapter 4.
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2. Several types of bacteria with differing rates of
activity are found to utilise the soluble organic and
other nutrient substances in sewage during 4-7 days by

oxidative assimilation.

3. Chlorella vulgaris, Oscillatoria obscura, and Oscillatoria

chalybea carry on®antagonistic symbiosis " while Scenedesmus

gquadricauda, Nostoc pyriformis and Aulosira fertilisima

carry on " mutualistic symbiosis.”

4., Final purification takes place; and it results in
considerable reduction in turbidity, BOD (corresponds to
relative stability):; Organic matter, ammonia nitrogen and
phosphates during 7-28 days as a result of endogenous
respiration. There is no accumulation of sludge as in

activated sludge process.

5. Chlorella vulgaris is a very fast growing alga in sewage
producing comparatively more chlorophyll, dissolved oxygen,
pH and phenolphthalein alkalinity. As a result of’the
latter,.éﬁmcst all ortho-phosphates and am-N are removed

from the medium,



