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EFFECT OF CARBON DIOXIDE INJECTION
ON SECONDARY EFFLUENT CHLORINATION
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ABSTRACT; Effects of carbon dioxide injection before the chlorination on
inactivation efficiencies of E.coli B, S.faecalis and coliphages in the
secondary effluent were investigated.

The carbon dioxide injection into the secondary effluent could decrease .’
the pH value of the secondary effluent from 6.1 to 4.8. ‘

The carbon dioxide injection brought about more effective inactivation
for E.coli B when the chlorine doses were 1.5mgCl/l1 and 3.7mgCl/1,
respectively. -

However, the carbon dioxide injection before the chlorination did not
make better efficiency for the inactivation of S.faecalis.

The coliphages were also inactivated more effectively by the carbon
dioxide injection before the chlorination when the chlorine doses were
5.0mgCl/1.and 12.0mgCl/1l, respectively. '

KEYWORDS; Chlorination, Carbon dioxide, Secondary effluent, E.coli B,
S.faecalis, Coliphages
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Table 1 Tryptic(ase)

soy broth (TSB)

Trypton
Soyton
Dextrose
NaCl
KoHPO4

Glycerine

Distilled water

pH=7.3 at 25°C

adjust with 0.1 or 1.0N NaCl or HCl1
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Table 2 Modified triptic soy agar (MTSA)

TSB (Table 1)
NH4NO3

Sr(NO3) o

Agar

Distilled water

pH=7.3 at 25°C

1.60 g
0.21 g
15.0 g
1.0 L

adjust with 0.1 or 1.0N NaOH or HCl

Fig.

SEM of Coliphage employed

in the experiment.

Table 3 Water quality of secondary effluent.

OBFTEAKEHVWE, ZO2RNEKDKE

%#Table 3 iIC”RT., LAL, EBROKE Water quality Range Average Seunear.
_tl, jiZ'C'GD ;ESEQ % Eﬂ""0)2;¢(52Lﬂ§1@(%? Fﬁ W - 5. 8-6.3 6.1 0. 18
TA>OERAETHo =, ERENE S o e
RdTable 4HHIC4DD¥ TR L = EB - — P NP s
K%HEZKMEKQM®%®£U§¥M T-§ (mg/1) 15 - 34 24. 86 7. 51
ME<, TR, TNAVEESCRES | iy e | 413,7,50 |30 |50
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Table 4 Experimental condition.

Dose of pH Means of
RUN |Microorganisms| chlorine residual chlorine|CORtact time
(mgC1/1} control CO2 Hy804 {mgC1/1) (min)
L1} 6.0 4. 8 4.8 -
1, 2,3,9
1 E.coli B 1.5 6.3 4. 8% 4.8 0.3 10, 18, 30
60, 120
3.7 6. 2 4. 8% 4.8 1.5
0 6.8 4.7 4. 8 - .
= 1,2,3,5
2 S.faecalis 1.6 5.9 4. 8 4. 8 0.2 10,15, 30
60, 120
3.7 6.2 2.8 4. 8 0.8
0 5.9 4.7 4.8 -
1,2,3,56
3 Coliphage 5.0 6. 2 a. 7% 4.8 2.4 10, 15, 30
60, 120
12. 0 6. 3 4. g% 4.8 7.2

Secondary effluents indicated by symbol of # had slight higher pH values
and larger alkalinity and acidity than other secondary effluents.
These water quality are shown in Table 3.
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Fig.3 Variations of pH value in distilled water and
secondary effluent aerated by CO» gas.
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Table 5 Parameters in equations (1) and (2).
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Fig.4 Relationship between pH and Crp.
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Fig.5 Experimental results for E.coli B

without dose of chlorine.
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Fig.6 Experimental results for E.coli B

with dose of chlorine (1.5mgCl/1).
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Fig.7 Experimental results for E.coli B

with dose of chlorine (3.7mgCl/1).

Table 6 Summaries of experimental results on the inactivation of
indicator microorganisms by chlorination.

N . initial specific inactivation rate
Dose of T 0 (uin) ] T 89 (min) (1/min)
chlorine T T
@3€2/2 | Pogeontror] Tooco, | T s0hs04 o, ’0 Toscontrol| Tsoco, | T ostaso. m’ control oz 82504
X .
1.5 | 15s.0 | 3.3 2.8 | 1.4 — — | 13.a — 0.23 | 0.83 | o.7a
E.Coli B
3.7 | 3.2 0.6 0.5 | 1.2 6.6 3.7 2.5 | 1.5 0.a46 | o0.38 | o.99
1.5 ] 7.0 — | a.2 — — — | 10.0 — | o0.30 ! o0.38 ] o.az
S.faecalis
3.7 | 1.9 5.0 0.9 | s.8 4.7 |11.3 | 2.4 | a.7 0.68 | 0.53 | 0.93
5 _ 2.5 1.5 | 1.7 — — | 13.0 — 0.18 | 0.17 | o.38s
Coliphage
12 | 11.1 | 0.7 0.6 | 1.2 — | 2.1 2.6 | 0.8 0.54 | o0.ss | o.98
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Fig.8 Experimental results for S.faecalis
without dose of chlorine.
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Fig.2 Experimental results for S.faecalis
with dose of chlorine (1.5mgCl/1).
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