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Improvement of Quality in Treated Water by the pH Adjustment of Raw Water
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ABSTRACT : The purpose of the study is to find ways to decrease turbidity and residual aluminum by improving the
efficiency of coagulation process through controlling the pH of the source water with CO, when the pH increases by algal
bloom or by the characteristics of the source water. Water quality parameters were monitored before and after CO, addition
in February, March, April, and December, when the pH of the source water is over 8.0 and constant regardless of day and
night. Water quality parameters closely related with evaluation of treated drinking water quality were monitored in detail, e.g.
aluminum, turbidity, particle counts, TOC, THMs, 2-MIB, and geosmin. According to the results, inorganic water quality
parameters such as turbidity, particle counts, and aluminum were decreased due to improved efficiency of the coagulation
process. It was concluded that the pH of the water in the arrival basin must be controlled below 7.4 by adding CO, when
the pH of the source water increasing. By controlling pH with CO,, the water quality could be maintained within the drinking
water quality goal of Seoul City (<30 particle/mL of particle count, <0.05 NTU of turbidity and <0.02 mg/L of aluminum).
The change of the pH could not affect the concentrations of DBP's (e.g., THMs, CH, and HAAs) and taste/odor causing
compounds (e.g., 2-MIB and geosmin). 2-MIB and geosmin were affected more by their initial concentrations in the source
water.
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Fig. 1. Schematic diagram of CO. injection facilities.
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Fig. 2. Turbidity of RW by pH of RW.
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Fig. 3. Turbidity of FW by pH of AW.

finished water or treated watery

I Journal of KSEE | Vol.32, No.5 | May 2010



SO T

@i
214 pH ZFoIl ofgt 4 4 )

X
A

(L

S

120 100
’ 95
100 —a—Partice  ——pH
20
S ® 85
2 80
E ” 5 T
- o
3 . TR 0
£ 65
[+
» 60
55
0 ‘ ‘ ‘ ‘ ‘ ‘ ‘ 50
B1 B2 B3 B4 B5 B6 B7 B8
Samples
Fig. 4. Particle count of FW by pH of AW,
120 76
0 R\\ —a—Puide —#-pH |,
= 0 72
5
o 60 170 =T
Py o
©
= 40 168
©
o
- \‘/‘\‘\‘/‘ 166
0 L L L L L L L 64
Bl B2 B3 B4 B5 B6 B7 B8
Samples
Fig. 5. Particle count of FW by pH of FW.
100
018 95
—+—A —apH
015 20
85
5 ow .
(=2}
£ o 80 o
< 75

003

0% \\\ T

000

Bl B2 B3 B4 B5 B6
Samples

Fig. 6. Aluminum of FW by pH of AW.

A4 271291 80 /mL ofte] QFEat AL 4AE
L $_o =]

B7 B8

517] el Y pH AASA7] olitetR s

% pHE 7.4 oJ3k2 §AI5to] Heishol

ﬂ_
X
=)

i3
B

M (o oX ofN
N

5
rlo
=
ey}
N
ox
>
1o
mO
40
a=)
o
off
1
rir
o
o
o
2
o
B
8

LT

70
65
60

=2

10
. o]
T
=)

o N

g

_,d
£
e

.
32

o AN
p
2
o
U
)
jinss

PSRRI O
X oo

E2 sEE Uehilon, okisleas 98t pHE 7.6

Z7% B3~B8 A4¢ @FulES 0.010~0.082
mg/LE HEE 27|13 0.2 mg/L ©]ake] oF 1/10 $F0
2 uj o3t ES vElgTh E3 Fig, 60 UERd HE
o} o] AeA] A4 dFu)E Fx ZE4Z 0,02 mg/L
olste] ef5 gt A FAI51] el €= pH AA5Al7]
= 4= pHE 7.4 oJ3l2 {4
glof ot & Are] AdxAstoA= Y pHYF BE

2 A4 gy BEE W e,

-9
>,
Lo
¢
B
[t
N
s
o
£
12
&
o2
(o

3.2. /712 ¥ olfl0|l 23 sk HEl

TOCE =50l EAfet= F715H40] T2 R Fig, 7oA
HZo] oAt s F9l6HA] ¢k BI~B8 ¢ TOC &%=
+ 1.53~1,89 mg/LE 4> pH W3} TOC 5= Alolof] ¢
AR AT gle Ao= vehdth 2eu Ao A
oilsletAE FQskA] ¢k Bl, B29] TOC F%+= 712t
113, 111 mg/LE Yepgow oi3fetas F=¢35to] pH
%735 B3~B82] TOC %% 0.88~0.95 mg/LE A&

0

-

o

it

A A 53] TOC BE71291 0,9 mg/L 570] 53t
5SS fAY G A5 pH ASAY] B T0C FES
0.9 mg/L olati fAI3k7] SIAE olakBheAg 29)s)
of 9 pHE 7.4 Of3FE Aok T AT 4 Ul
o 24594 pHZ} 7.3 oJ5te] 29, A4 T0C FE W}
L A9 g R0z ekt

o otelzl o|Fu] SRS FUAS S
geosminTt FHHE U1 2-MIBE oreid] glom, of
QJo]| = TCA (2,3,6—trichloroanisole), IBMP (2—isobutyl
—3—methoxypyrazine), 1&]i1 IPMP (2—isopropyl—
3—methoxypyrazine) 5= 17| =53t o|F{n|E Fost=
Aog wuEi gtk B3] gaiFel Ao AR

2 Fugol WAE FEdh= geosmind 2-MIB2 &/40]

25 110

—4—TOC (RW) —A—TOC (FW) ——pH | 105
20} 100

W‘ 9
15+ 90

g
g .:\“ s g
8 10 — 4 80
05} \._.\'\. 70
65
00 ‘ ‘ ‘ ‘ ‘ ‘ ‘ 60

Bl B2 B3 B4 B5 B6 B7 B8
Samples

Fig. 7. TOC of FW and RW by pH of AW.
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