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Chapter Description

A Topic
I~ Physical process
i~ Chemical process
I~ Biochemical process

A Topic Outcomes

I~ State the principles and unit operation involves in physical, chemical and biochemical
processes in the treatment.

i~ Discuss the unit operation involves in the process

A References
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IMetabolic-Processesy:::

A Metabolismsum total of the processes by
which living organism take and use food for
subsistence, growth and reproduction.

A Two types of process (occur e
simultaneousl ) U4, IS potens Wembranes proteins nucei acids fc.
y (igh-enthalpy low-entropy compounds]

(igh-enthaly low-entropy compounds)
i Catabolismo breaksilown molecules /
(e.gglucose) intemaller units teelease ADMQ\
wop ./

energy. exergonic reacton
i Anabolism dthe process by which the 16<0 \fendergoni eaction
body utilizes the energy released by i 1650
catabolism to synthesize complex WP+
moleculesg(gprotein, nucleic acids,
etq.
A Endegenousatabolisnd organisms used

stored food for maintenance energy in a Simple precursors

Process. CO e eproduc (loweenthalpy, igh-entropy compounds]
A Each type of mlcroorgamsm has dlfferentowent hly, high-etropy compounds)

metabO“C pathway, SpeCIfIC reaCtantS ansdjrce.https//upload.wikimedia.org/wikipedia/commons/thumb/8/80/Catab

olism%2C_energy_carriers_and_anabolism.png/640px

S peCIfI cen d p rOd u CtS ' CataboIisrﬁ%ZC_energy_caTrrierg_and_anaboIism.png
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A Enzyme:
i O ; ; Enzyme changes shape Products
I Organic catalyst that influence SUbStale gty as subirate inds ‘
reaction without becoming f Actve i
reactant themselves. A " N ('

I Lower activation energy to
initiate reactions.

I Revert to its original form for

= = =

reuse.

. ) Substrate entering Enzyme/substrate  Enzyme/products Products leaving

I Ad aptive en ZyrpEISd uced by active sfte of enzyme complex complex active site of enzyme
ce I I Wh en th ey are eXposed to Source:httpg/upload.wikimedia.org/wikipedia/commons/thumb/2/24/Induced_
unusual ’ toxic substances fit_diagram.svg/1280p#nduced_fit_diagram.svg.png

A Microorganism capable of
decomposing and utilizing
the toxic compounace(g
phenolsplitting bacteria)

¢/ Crystal structure
of enzyme
(laccase
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ZMhecroargamismy widNaiuia

Bacteria
A Primary decomposers of organic material. [ rOt©z0a

A Classified according to energy and material soukcesgest solid organic for
they require.

foods.
I Autotrophs dderive both energy & material |
from inorganic sources A Consume organic
A Oxidize nitrogen and sulfur to stable end materials & colloidal
products.
matters.

I Heterotrophsd derive both energy & material
from organiccompound

A Most important in degradation of organic
matters.

I Phototrophsad utilizesunlight for an energy
source, inorganic substance for material source.
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Algae Ve

A Algal photosynthesis. PO W CR IR RS

I In presence of sunlight, algae . .
metabolize inorganic compound
with oxygen as waste.

I Excessive nutrient & bright sunlight
d algal produce too much, @us
the water become saturated.

I In the absence of light, catabolism

may deplete DO to the point where

fish kills occur (heavy algal growth).

Source:httpg/encrypted-tbn0.gstatic.com/images?q=tbn:ANd9GcQYz02Bq
2 _bg68BCGdxaEyFdIpAvHp81m8oyudYK9VpZWYyss
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3Dissotue. Oy 0en(D&FB

A At least 2 mg/L DO to maintain aquatics life.

A Two mechanism are known to contribute oxygen to surface w:
which are:

a) Reaeration(dissolution of ©from atmosphere).

Where D is DO deficit; s equilibrium concentration; C is
oxygen concentration

Greater the D, greater treaeratioiDO decreased).
b) Algal photosynthesis(produce Q).
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O, disappears from the

Y,

stream. L G.. =
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Ty rate of Qdeficit due to ©

utilization .
k reaction rate constant as describe

in chapter 2.

A The rate ofreaeratiolis a
first order reaction with
respect to magnitude of the

. N
O, deficit. LFG

@0
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_ L,;: amount of Qremain at time t.

Rate of oxygen addition

Tx: rate at which Qdissolve from
atmosphere.
K,: reaeratiomate constand.=C_- C

D: dissolve Qdeficit defined by:

—
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