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A Study on Formation and Concentration of
Trihalomethanes in Water Treatment Process
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ABSTRACT

This study was carried out to investigate the effects of prechlorination and algae growth on
THMs generation. The sample water obtained from Paldang Dam which is a main source of raw
water for the Seoul metropolitan area. THMs concentration in the sample water was investigated in
water treatment process; prechlorination, chemical coagulation, and sand filtration. And also, THMs
concentration were analyzed in the water which cultured algae in laboratory. The results were as

follows;

1. The THMs concentration produced by prechlorination unit process were increased in control
(not purified) but decreased in process of purification.

2. The THMSs concertration can reduce by increasing the number of cleaning filters.

3. The main precursor in raw water for the THMs generation was supplied by algae growth.

So as to reduce the THMs concentration in water supplying system, it is the best method to
manage algae growth in water body of Paldang reservoir.

Keywords : Prechlorination, THMs, Sand filtration, Algae growth, Precursor

L M =

|Al slotAvt A)7-2] BE el A ol

2 ol Fol
A ol &

o)A Aniel Eelole. ald] Absst, 24} 7
%3 WA o] FRE Fo] Loiw 9le) A
45 ol Aeiglel AHal717k oigiA Hoizt

ol
a2 vk w}aw AT 19471 2HE] A4
#2lgk B-& I3 *l*—hﬂ“f} 5 S AAE R
# Azl jﬂﬂﬂ AYE R, AFrt 43
HFE 7] AlAFsle] o] E*IOHH A= ok =
12 AFE T gleh Abexe] &yl ofxll]
Tageza HA4Hal Azkg g
ZA 5= Zloleta & = ik el ok A&
23PA L] Aol F3] Awe] Ak
S8l 23k ART) wodel Arxe] By
A71AE A el AspkA] et opzl 45

flo oz 4N do do fo

H’ fo

28

5 %-?'-3]- A FEstnzs Aesde] A AsHA 5
o} b2 2y o] dtellx Z A3} Qo) HeA
Aol JKHH A A== EH-2 g9 £ et
ch2e, g2o|=d, A, vAE o B8
,AE 5o SR EdE Ve
glow ztzte] ety e m g 59| $Alo) ukal
Held e oh2 A 2 -8-3lofof gl Aoz oduix]
skt Al =9)El gl dEAdd ey 54
A, A3, A5gAe|w sAle] oslEE A
Al nxe] Aewie] xglo] F3hA o} 19
v} o)) 8k A 422l gk Al B A o A
Aol EAlgle f71EAH AMEE = FEEA &
3] Ao} vhgsle] falgt == 2 oet (Trihal-
omethanes, THMs) ¥ 314 f7] 3ol A H
= leR 4 slen AAdrIHe digk #ado)
E2 A ol

Iﬂ—7}— 7}\: X



A Study on Formation and Concentration of Trihalomethanes in Water Treatment Process 29
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Fig. 1. Composition of THMs generated from pre-

chlorination of the water in Paldang reservoir
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Fig. 2. Chromatogram from THMSs analysis from pre-

chlorinaton of water in Paldang reservoir
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Table 1. THMs generation by reaction conditions from
prechlorintion unit : pug/!

Reaction time (hrs)
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0 0.5 35
5 5.97 31.62 42.38
10 5.97 34.90 43.28
20 5.97 38.67 53.35
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Fig. 3. THMs concentration by reaction conditions
from prechlorination. Res. Cl, cone.(ppm) :
B:5 W10, :20
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3. 1B H0IMS| THMs SRz}
SHAA F ARFHE AR S THMs® ¢
22 35.58 pg/lol Al 56.29 pg/i® 20.71 pg/ir}

Table 2. THMs Concentration variations by coagulant
(PAC) concentration unit : pug/l

PAC concentration Reaction time (hrs)

(mg/D) 05 45
0 30.67 38.03
20 31.99 36.23
40 33.94 39.21
80 35.92 36.05

THMs (ug/g)

0 20 40 80
Conc.(mg/)

Fig. 4. Variations of THMSs concentration by coagulant
(PAC) treatment concentration. Reac. time(hrs)

B 05845
Table 3. The THMs concentration by washing sand
filter unit : pg/!
) Reaction time (hrs)
Classification
0.5 4.5 24
Reference (DW) 3.53 3.54 5.03

1st sand washed water 12.59 21.11 35.42
2nd sand washed water 5.62 7.68 12.50
3rd sand washed water 3.94 3.71 5.69

ZF7hetsdct ubd AL A A] 4E HE2T
= 40.31 pg/lol A 43.69 pg/i= 3.38 pg/i’t =
7he A o2 vebdrt o] A AdaA e
Al 3EE AFE AT obA AFee ALR B
v of gpatell A o] AFEAe] EAEE A
2.2 M=} o]y e S T8 st
Hxe) oAl 300 g& FFF 112 A3 o
422§ A= Table 3 ¥ Fig. 58 $33 v}
o Zct.

AFpell A &9l uheh o] o3} 13 M =5
Aoz st of A B k9] THMs7t A

40
35
30
25
20
15
10

5

THMs (ug/g)

D.W. 1st sand 2nd 3rd
washed water
Fig. 5. The THMs concentration by washing sand filt-
er. Reac. time(hrs) B8 :05 M:45(]:24

20 +

) ‘

_Pre Cl, Coagulation  Sand filt. (20)
Unit process(running time, hrs)

Fig. 6. Variations of THMs concentration by water
treatment process. - ¢ - : Control{no treat),
m  : Treat.

i
1
1
i
i
i
i
i

THMs (ug/g)

—
()

Table 4. Variations of THMs concentration by water treatment process unit : pg/l

Unit process Prechlorination Coagulation Sand filterat. After sand filt. (20 hrs)
Reference 31.78 40.31 43.69 53.56
Prechlorination 30.13 35.58 56.29 59.62
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5+ Chloropyli-a 5=¥3}, KMnO.AHl%, (1,
SO.% NOy-N% wxWst 24 o $45 35
N(FFEI00 g& DW 1 [ FEAAF) A7 ol 2
off & ojiAMe]Ale] THMsAA e A#iAE
%3 A4+ Table 5 ¥ Fig. 7,83 %2v}.

chloropyll-a®] F=i= uieF A12h4] 13.15 pg/Id
2} 24 F 5.64 pug/I2 ZHAE) o3 WA

Table 5. Variations of each factors analyzed by algae culture

Aol 257 A2e Bol AeaA Eahn A}
W3 A% 27w o] F FAsA Z7hsjel 10

50
45
40 +
35+
30
254
20
15 K
10}

\d

Conc.

1 2 3 4 5 6
Algae culture (days)

Fig. 7. Relationships of chloropyll-a, KMnO, con-
sumption and THMs concentration by algae
culture. -~ ®  : THMs (ug/l), - & - :Chloro-
pyll-a (ug/D), ~ & -~ : KMnO, (mg/l)

45 r e

Ll

8 10
Culture period(days)
Fig. 8. THMs, Cl°, SO,*. NOy-N concentration by al-
gae cultuer. B:Cl° (mg/D, W :SO,” (mg'D.
12 NOyN (mg/D, [[]: THMs (ug/D

Culture (days)

Factors analyzed

0 2 4 6 8 10
A 5.30 6.30 8.11 9.91 13.21 17.11

KMnO, (mg/) B* 8.11 9.31 11.41 12.91 17.31 20.21
B-A 2.81 3.01 3.30 3.00 4.10 3.10

A 24.84 27.80 25.47 37.58 44.60 44.15

THMs (pg/l) B 36.78 39.04 34.56 48.21 55.56 53.44
B-A 11.94 10.24 9.09 10.63 10.96 9.29

Chloropyll-a (pg/I) 13.15 5.64 14.55 23.94 29.24 49.22
Cl (mg/D 13.20 14.79 15.55 17.60 20.72 27.02
S0.* (mg/D) 17.54 18.97 20.81 23.18 26.45 32.83
NO:-N (mg/l) 1.82 1.99 2.06 2.27 2.72 3.28

* Soil extracts added (soil extracts 1 m/ -

D.W 100 m/l)
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