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Micro-organisms ppm Contact Inactivation
ClO2 time in %
Staphylococ. aureus 1 60 sec. 99.999
0.15 S5 min. 99.9
0.25 60 sec. > 99.999
Streptococcus faecali 1 15 sec. > 99.999
Lactobacillus brevis 0.15 S min. 99.9
Lactobacillus brevis 1 S min. > 99.999
Pseudomonas aerog. 1 60 sec. > 99.999

ProMinent’



12

M

A S Ig0 b Lo y6 cles Shals

Micro-organisms

Saccharom. diastaticus
(yeast)

Saccharom. diastaticus
(yeast)

Saccharom. cerevisae
(yeast)

Saccharom. cerevisae
(yeast)

Penicillum expansum
(mould)

Pediococcus damnosus
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ppm

Cl02

0.15
1

0.5

Contact
time
10 min.
60 sec.
10 min.
1 min.

20 min.

5 min.

Inactivation in
%
99.9
> 99.999
> 99.999
> 99.999
99.999

99.999
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Micro- Redu | Chlorine Chlorine Ozone uv
organism ction Dioxide

R?te cxt cxt cxt J/m?

(%) : . _

(Pppm X min) | (ppm X min) | (ppm X min)

Crypto- 99.9 1440 >120 >5 100-200
sporidium (99.99 %)
parvum
Giardia 99.9 104-122 23 1.4 100-200
lamblia (99.99 %)
Escherichia > 3-4 1.2 0.012-0.4 128
Coli 99.99
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| range of action

bacteria fungi
grampositive
optimal pH-range
influence by
disinfectant > ambience
= "
o E  © | O
) s | = |2
> = g s
5 2 % 3
El 3 % 3 E %= | o
= o | o X © 3|3
2 a o |28 o 9|kt
2 3 4 5 6 » | > | E o >|E|S
peracetic acid (PAA) F strong
chlorine (Na-hypochlorite) F strong
chlorine dioxide F strong
jodine F strong
formaldehyde | strong
formaldehyde separ. comp. [l strong
glutaraldehyde F strong
phenole and derivates F low
alkohole F T low
quaternary comp. (Quats) I e i3l strong
guanidine F i Tt moderate
amphotere compounds | HH moderate
' efficiency strong > low l— strong efficiency
only weak efficiency moderate efficiency
F fast li unefficient ~ selektiv efficient

(WAL

slow / very slow
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THM 5jgle s 5 oS5

Addition CHCIl; CHBrCl, CHBr,CI CHBr; THM
of (PpPb) (PpPb) (Ppb)  (pPpPb)  (pPPb)

River water after slow sand filtration
Bremen Waterworks , Germany (Prof. Sontheimer 1980)
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ClO,-Treatment in Water Work of Czech Republic
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=Dy (2 leous Sl 3l colasw! L LCDV ¢4 Bello Zon®

Type max.
Production (g/h)
CDVb 15 15
CDVb 35 46
CDVb 60 66
CDVb 120 130
CDVb 220 225
CDVa 400 400
CDVa 600 600

CDVa 2000 2000
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3
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Type max.
Production (g/h)
CDKa 150 150
CDKa 420 420
CDKa 750 750
CDKa 1500 1500
CDKa 6000 6000
CDKa 10000 10000
|
Sl 328, o é
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Loss of Disinfection Power

(mg disinfectant per mg species)

Chlorine Products Chlorine Dioxide| Products Ozone Products
o |Iron (Fe*") 0,6 Fe** 1,2 Fe** 0,4 Fe**
‘E’ Manganese (Mn“") 1,3 Mn*" (MnO,) 2,5 Mn** (MnO,) |0,9-2,2 | MnO, MnO4
g Nitrite (NO5) 1,5 Nitrate (NO3) 3 Nitrate (NO3) 1 Nitrate (NO3)
?3‘ Sulfide (82') 2-9 Sulfur, Sulfate 2-16 Sulfur, Sulfate | 1,5-6 Sulfur, Sulfate
Z | Ammonia (NHs, NHy") [ 4-32 | Chioramin, Nitrate 1. 1. 1. /.
8 BOD (O, / bacteriae) Chlorinated, partly Partly oxidized Partly oxidized
Z
g. COD (KMnOy) ? oxidized products ? products plus ? products plus
14
O |COD (HSO4/ CrOs3) (THM, AOX) Chlorite Oxygen
2 Peroxide (H205) 21 Oxygen, Chloride 4 Oxygen,Chlorite 1,4 Oxygen
% Phosphonates (ATMP) ? oxidized product ? oxidized producf  ? oxidized product
w
o R PP SN IR IR S R
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chlorine dioxide + chlorite
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Chemical Degradation of Chlorine Dioxide

0,25 g hydrogen peroxide / g ClO, (0,9 g H,0O, 30 %)

2,4 g sodium thiosulphate / g CIO, (3,7 g Na,S,0, - 5 H,0)

4,7 g sodium sulphite / g CIO,

3,5 g sodium bisulphite / g CIO,
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