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Chlorine Disinfection in Sewage Effluent
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Abstract : This study was performed to investigate the disinfection efficiency and the formation characteristics of
disinfection by-products(DBPs) by chlorination in the sewage effluent. The effluent was sampled from the sewage treatment
plants operated in the activated sludge process and the advanced sewage process. The type of DBPs investigated were
Trihalomethanes(THMs), Dichloroacetonitrile(DCAN), Chloral hydrate(CH), Dichloroacetic acid(DCAA), Trichloroacetic

acid(TCAA). Major findings are as follows.

First, the optimum injection concentration for chlorination in sewage effluent were found to be in the range 0.5 ~ 1.0 mg
Clo/L. Also, It was found that the chlorine dosage in the effluent of activated sludge process was higher than in the effluent of

advanced sewage process.

Second, the maximum formation concentration of THMs were 12.7 ug/L. The THMs formation reaction was finished in a
short time of several seconds and chloroform was mainly formed. Also, it was found that the concentration of ammonium

nitrogen is higher, the concentration of THMs is lower.

Third, it was found that DCAA and TCAA were mainly formed as DBPs by disinfection.
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Fig. 1. Variation of E. coli. with reaction time.

Table 1. Effluent characteristic of each sewage treatment plant (unit : mg/L)
Activated sludge process Advanced sewage process

pH 72 ~ 7.8 (7.6)* 6.8 ~ 7.1 (6.9)

TSS 24 ~ 116 (6.2) 30 ~ 55 42)

CODw 94 ~ 12.8 (11.0) 56 ~ 11.0 (8.8)

BOD;s 6.0 ~ 93 (7.8) 32 ~ 7.0 5.0)

NHs-N 92 ~ 249 (16.5) 0.02 ~ 33 (1.1)

NO-N - -

NOs-N - 6.13 ~ 7.8 (7.25)

E. Coli(CFU/mL) 4,200 ~ 7,000 (5,500) 1,860 ~ 6,500 (4,100)

() : average conc.
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Table 2. Variation of total residual chlorine, THMs,
E. coli with chlorine injection concentrations

chlorine injection | total residual E. coli
(mg/L) chlorine (mg/L) THMtpell) (CFU/mL)

0.0 0 0 2,200
0.5 0.28 1.5 550
1.0 0.57 1.6 50
1.5 0.88 1.6 20
20 1.40 1.6 0
25 17 23 0
50 33 51 0
75 64 65 0
100 82 75 0
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(a) Activated sludge process

Fig. 2. Servival of E. coli by chlorination.
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(b) Advanced sewage process
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Fig. 3. Variation of THMs with reaction time.
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(2) Variation of THMs formation.

Fig. 4. The relation of THMs formation & NH;-N/CI(W/W%) ratio.
(a : activated suldge process, b : advanced sewage process)
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Table 4. DBPs formation of sewage effluents by chlo-

g JEhdtn sgon EPAYIME 222TEd uER rination (onit :_ug/L)
dezzdd e $A4E 9RSES 247 4700 o Acivated | Advanced
. Disinfection By-products sludge sewage
ug/LS 220 pgL2 AR o8 BIHES BAIT 3 v roces rocss
o ER Zok F(1998)2 10749 =F/, 17749 +F DCAN(Dichloroacetonitrile) ND' ND
B2 358, 2370419] olfo] Uy F22XE 4 B DCAA(Dichloroacetic acid) | > 24 (14) | 1.6 ~ 2.7 (2.2)
T E4 ATolA 50819 AAASE nEEe dAEe TCAA(Trichloroacetic acid) | > 3.3 (19) | 0.5 ~ 54 (2.7)
98ko] Qe ¥ E(Predicted No-effect concentration)= 72 CH(Chloral hydrate) ND ND
pg/Letal 3o o] %+ Table 200x 2} Zo] &l5Ht () : average conc.,
Fol UF FUGLEE 100 mylolsieln BAE £ "> 05wl
Table 3. THMs formation of sewage effluents
(unit : pg/l)
0 mg Ch/L 0.5mg Cl/L 1.0mg ClyL 1.5mg Cl/L 2.0mg ClyL
CHCl; | CHCI,Br | CHCl; | CHCLBr | CHCl; | CHCLBr | CHCl; | CHCLBr | CHCl; | CHCLBr
Apr. | 19 - 19 - 21 - 2.1 - 34 -
May. 2.0 - 2.0 - 2.7 - 29 - 3.6 -
. Jun. 1.2 - 4.8 - 7.6 - 11.0 - 12.2 -
A:ltl‘lzag‘:d .| 11 : 35 - 56 : 72 - 93 -
process Aug. 0.8 - 0.8 - 0.9 - 1.1 - 1.1 -
Sep. 2.1 - 34 - 36 - 3.7 - 39 -
Oct. 1.3 - 1.3 - 1.6 - 2.0 - 2.3 -
Nov. 2.1 - 2.7 - 35 - 44 - 6.3 -
Apr. 0.8 - 3.1 - 3.5 0.2 45 0.4 5.6 0.5
May. 0.8 - 2.7 0.5 4.8 1.0 7.7 2.1 9.2 35
Jun. 0.9 - 23 0.2 3.1 0.4 4.1 04 5.5 0.4
Advanced Ty TG 7 ; 25 02 28 03 35 04 46 04
sewage Avg. | - - 19 . 44 0.7 6.7 13 8.0 12
process
Sep. 0.8 - 14 0.3 2.1 0.5 29 0.8 4.1 1.4
Oct. - - 1.7 0.4 2.0 0.4 3.1 1.0 6.1 32
Nov. 0.7 - 2.1 - 33 - 39 - 4.3 -
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