Chap 3. Water purification process in natural systems
i) physical process -+ dilution, sedimentation, filtration, gas—transfer, heat-transfer
i1) chemical process -+ AF3}-39l  dissolution-preapitation

iii) Biochemical process -+ biological metabolism



3.4 Gas transfer

1) pure water®} gas®] closed system
ii) gas — liquid (absorption)

iii) Y% desorption

iv) &% o2 saturated
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by Henry's law xX=
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gas moles(n,)
gas moles(n )+ liquid moles(n )
H : Henry's coefficient [atm/mol fraction]
P : gas pressure
by Dalton's law P=XP;
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* gas transfer rate
i) liquid phase o142 gas 5= W3l&
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i1) two film theory
@ Cs > C -+ absorption

© Cs < C -+ desorption

A A
bulk gas
gas film
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liquid film
J bulk liquid
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iii) stagnant situation ~ mass transfer= only dependant in diffusion

iv) bulk phasel internal movement’} 4+ 7%

— turbulent & eddy diffusion

— gas transfer rate:= filmell 2]8] =y
v) gas film controlled ~ gas film9| A& A3o] =2y, L= Kk
liquid film controlled ~ liquid filme] A% A 3dto] I L= /)

mixed film controlled ~ Z} film resistance’} #Zt} &3 =



* Fick’s 1st law of diffusion
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Ja t mass flux [ area - time
Dap : diffusivity [m'/s]
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i1) Stationary liquid film theory
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<gas transfer through stationary liquid film>

Cs : saturation concentration of the gas in the liquid
C : gas &% in the liquid bulk

CL : gas 5% at the film / bulk boundary

X¢ - liquid film thickness
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iii) the liquid film thickness (x;) is small (only a few molecular thick)
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C Gas liuid bulk
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<Linear approximation of gas transfer through stationary liquid film>
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— when the gas concentration increase with time the asration operation
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v) A is difficult to determine
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ex) Gas concentration change in a liquid as a function of time
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heat transfer
thermal regimes

Co
homogeneous regime

H20 ~ no vertical temperature gradient
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Biochemical process ~ self purification processo]A chemical processT

biological®ll €] &t}

3-7 metabolic process
(7}) metabolism (thA})

i) catabolism (©]3}2-8) ~ new cell &4 E= cell FA

o
ii) anabolism (&3&28) ~ new cell& YT
iii) Endogenous catabolism (WA o]3} z-&)
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(4) enzyme
Ka kp

E+S = ES —- E+P
ka'

E ! enzyme

S ! substrate

P : product
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(t}) metabolism®] A 2] energy transfer

ATP (adenosine triphosphate)

energy

Catabolism Anabolism

ADP (adenosine diphosphate)

ATP — ADP + P (anabolismol|A] energy ZH])
ADP + P — ATP (catabolism®l| A energy A4h)

(2}) metabolic process
1) aerobic ~ end productT low energy, stable
C component — CO»
N component — NHs; — NO; — NOj3
nitrite nitrate
S component —> H;S — S — SO/
sulfide sulfur sulfate
i1) anaerobic ~ end product+ high energy, unstable
C — organic acid — CHy + CO2
N — NH;3
S — HsS



Microorganism

(7}) bacteria

i) autotroph (58 A %A E) - inorganic source® energys <&
ex) FEfojo] 3 WAE (S )

ex) S/ e
d) HA SR - HS
- methyl sulfide (MS) : (CH3)2S
- dimethyl disulfide (DMDS)
- methyl merchaptan : CHsSH
ii) hetrotroph (¥4 %AE) - organic 3l
iii) phototroph (3 Y%A E) --- sunlight24 E] energy &5

¥ -7]% #3] bacteriadp YA O, Hiwol] uwhz}
i) aerobic hetrotroph
i1) anaerobic hetrotroph

iii) facultative hetrotroph
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(\}) Protozoa
i) Aol 5714

i1) hetrotroph bacteria*] & organic # 3] 2 energy 1k

(th) Algae
i) autotrophic & photosynthetic organism
ii) hetrotroph bacteria®] waste product (CO,, NOs, PO, )< Flik



