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Some common water-borne diseases

prevented by disinfection

Bacterial

Typhoid fever
Para-typhoid
Bacterial
diarrhea
Cholera
Legionnaires’
disease

Viral Protozoan
Hepatitis Amoebiasis
Rotavirus Giardiasis
diarrhea Crypto-
sporidiasis
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Simple Solar Disinfection
5

Place the bottles on a
corrugated iron sheet

Inactivation of microorganisms by
UV-A-radiation and thermal
treatment



Solar Disinfection

Exposure time (min)
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Ultraviolet Irradiation

ULTRAVIOLET LIGHT UNIT
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Ozonation
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Oxidizing Potential of Various Reagents

Oxidizing Oxidizing

Reagent Potential
Ozone 2.07
Hydrogen Peroxide 1.77
Permanganate 1.67
Chlorine Dioxide 1.57
Hypochlorous Acid 1.49
Chlorine Gas 1.36
Hypobromous Acid 1.33
Oxygen 1.23
Bromine 1.09
Hypochlorite 0.94
Chlorite 0.76

lodine 0
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Formation of TTHMs with
Mixed Oxidants vs. Chlorine
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Chlorination
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Chlorine contact tank with baffles
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Hydrogen Sulfide + Chlorine + Oxygen Ion — Elemental Sulfur + Water + Chloride Ions
H,S + Cl, + 0% - S+ H,0 + 2CI

Hydrogen Sulfide + Chlorine + Water — Sulfuric Acid + Hydrochloric Acid
H,S + 4Cl, + 4 H,0 — H,SO, + 8 HCI
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Chlorine + Water — Hypochlorous Acid + Hydrochloric Acid
Cl, + H,0 — HOCI1 + HCI
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Hypochlorous Acid <~ Hydrogen Ion + Hypochlorite Ion
HOCI <~ H* + OCI
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Calcium hypochlorite + Water — Hypochlorous Acid + Calcium Hydroxide

Ca(OCl), + 2 H,0 — 2 HOCI + Ca(OH)
,Sodium hypochlorite + Water — Hypochlorous Acid + Sodium Hydroxide

NaOCl + H,0 — HOCI + NaOH
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Ammonia + Hypochlorous Acid — Monochloramine + Water
NH, + HOCl — NH,CI| + H,0O
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Monochloramine + Hypochlorous Acid — Dichloramine + Water

NH,CI + HOCl — NHCL, + H,0
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Dichloramine + Hypochlorous Acid — Trichloramine + Water
NHCI, + HOCl — NCl, + H,0O
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4Cl, + NH, + 3H,0 <= 8Cl- + NO,+ 9H*
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The Ct Concept

In disinfection, the ability to inactivate
microorganisms is a function of both
disinfectant concentration and time.

Fractional removal, N/N, = Cnt™

This is generally simplified to
N/N_ = Ct

Ct values have been determined for
99.99% virus and 99.9% Giardia removal

71
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Inactivation of Hepatitis A Virus by Drinking Water Disinfectants

Disinfectant pH Concentrati Virus state T-99.99
on (mg/L) (min.)

free chlorine . 0.4 dispersed 5.5 2.0
free chlorine 0.4 cell-associated 70.0 27.0

free chlorine 04 dispersed 50.0 19.3

free chlorine 04 cell-associated 253.0 104.0

Chlorine dioxide S dispersed 40.0 14.0
Chlorine dioxide 5 cell-associated 55.0 15.0
Chlorine dioxide dispersed 0.5 0.2

Chlornne dioxide cell-associated 0.5 0.2

Ozone 3 dispersed <0.1 <0.03

Monochloramine dispersed 1,225.0%

Monochloramine cell-associated 1,740.0¢

* by extrapotation from experiments with 60-ninute contact times



Ozone Ct values

. . . T log
-1
Microorganism Ct (mg minl') (°C) pH reduction
E.coli 0,009 12 * 4 log
O 105 12  * 2 log
pneumophila
Rotavirus 0,006-0,06 5 6-7 2 log

Giardia lamblia
(cysts)
Giardia muris (cysts) 0,27 25 7 2 log

017 25 7.2 2 log

Cryptosporidium

¥
parvum (oocysts) 539 20 2 log
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