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The discharges of time, technology and finance was increased and it was difficult to use water resources effec-
tively by serious water pollutions. Thus the main aim of this work was focused on effectiveness of water treatment
process using non-controlled indicators such as UV absorbance(E,g) and particle counts that provided analytical
results with simple and rapid. The soluble aluminum was increased by the increase of aluminum doses for turbid-
ity removals It means that the water quality was not controlled by only turbidity monitoring cause maximum tur-
bidity removal did not guarantee minimum residual aluminum in an aluminum-based coagulation. E removal
efficiency appeared to be the promising indicator for monitoring the effectiveness of the water quality process such
as coagulation and nanofiltration membranes for arsenic(V). On the basis of the particle monitoring, it was also
found that the particle counts could be used very useful for changing the coagulants in real water treatments.
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Table 1. Analytical method of water quality.
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Parameter Analytical Method
pH Water quality checker (Horiba Ltd., Kyoto, Japan)
Exg (cm™) UV spectrophotometer (Hewlett-packard, 8452A, USA)

Turbidity (NTU)

Total solid (mg/L)

Total organic carbon (mg/L)
Color (color unit)

Soluble arsenic(V) (ug/L)
Aluminum

Molecular size of organics

Hach chemical photoelectric turbidimeter (Hach 2100A, Loveland, CO, USA)
Analytical method of Water quality, Japan ' ‘
TOC 5000 (Shimadzu Co., Kyoto, Japan)

Analytical method of Water quality, Japan :
HG-ICP-MS (ICP-MS 7500) (Shimadzu Co., Kyoto, Japan) R
ICP-MS 7500 (Shimadzu Co., Kyoto, Japan) .
GL-W520 column, HPSE (Hitachi, Ltd., Tokyo, Japan)

Table 2. Typical water quality characteristics used for experiment.

Chaopraya Toyohira Kitamura
Parameter river water river water ground water
pH 7-8 7.1-73 6.9
Ego (cm™) 0.10-0.30 0.030-0.045 0.621
Turbidity (NTU) 35-90 0.3-1.7 0.5
Total solid (mg/L) 200-600 ND ND
Total organic carbon (mg/L) 4-12 3-4 16
Color (color unit) 10-35 2-4 69
Soluble arsenic(V) (BY/L) ND 7-29 ND
Percentage of high molecular organics (> 6,000 Da) <1 <1 20
Percentage of medium molecular organics (500-6,000 Da) 75 73 67
Percentage of low molecular organics(< 500 Da) 25 27 13

ND: not determinined
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Fig. 1. Effect of dose, raw water quality and E260.
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Fig. 2. Relationship between the soluble residual Al and
Eyg removal efficiency for Chaopraya river water [S1:
turbidity (70 NTUWEy, (0.160cm™), S2:  turbidity
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(0.5 NTU)+E,g0 (0.621 em!)] with PACH coagulation (pH:
7.0).
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& E260=0.100, As(V)=0.04 mg/L® E260=0.040, As(V)=0.04 mg/L
A E260=0.032, As(V)=0,04 mg/L® E260=0.032, As(V)=0.02 mg/L
W E260=0.040, As(V)=0.02 mg/L® Susvey at water treatment plant
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Fig. 3. Control by E260 in Al coagulation system for
arsenic removal.
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Fig. 6. Removal characteristics of water quality in a real
water treatment plant.

Aol ABlElE 7€ LEAARL o DA 7
A Eppd 582 FARVE e T Hog
gt

UXtA T2 g8Y

WA 71E vl o] fEjvRleME BEE F8
AR B +AY S AEk ik
2y Bng fuske o g9dele 1 o7t vk
FHE0] &S Yok TRy 34
F AAe iR AeAuidoite g3e ez &
H3] AATES Hrish @ AR ol B0l o

B Aot 2o U FHEE 8] Eejd
3120 H(PACI: Poly aluminum chloride) 11% T4
< AMgSIged, 71€ SRS AMdle ARG A
HHolx o]g8l7\7t gold thE SHAR IAE Al
=3z Agsal ek 2y g whe rjEeR
3RS delle AR FAEARR AT -
AL B3 W7t AT e AHee] 4
HE olgsl] e $3A A8 gxAAgss
Fig. 791 Jehiiich S F/FEE PAC 1%,
PACL 17%, PACSs(E# Q8484 S+ 75 Poly
aluminiym  silicate chloride)g] AEFE dHsien,
20043 62 7URE 68 19974 AE717F T A
94 HEE 2-4NTU H99et. Fig 7914 20t
Zo] Foi AFFANE o= FAE AMEsITE
T A& EAAR | 23t Adgpe] gre A9 (o)
7 FFESR YElT

AAS7IE olgstd YAE A dol= o
o] & Qo) Z7)E Ao AF3eg FLE3le A
o] Fasith B dApoMe e 219 L AA
71E0 2 20, 3.0, 40, 5.0 um ZXE 40 pm7BA| FE

~O—raw water ~-B- sedimented water

T TPACITI% | PAGIM% | PACs  PACI11% PACIAT%

600 - - -

Turbidity(NTL)

experiment period (7~19, June)

Fig. 7. Turbidity behavior by coagulants.

PACI 11% PACI11% PACs  PACIi1% PACIITY | (Lo o0

o v
009 8.0 0.5, P W W I
B D B PSP B BB BB S DB OO

8 % 5,
KA CRCRCEATS KRR

experiment perod (7~19, June}

Fig. 8. Particle behavior by coagulants.

9o, Fig 77 Fig. 84 2.0 ume.2 FAE A
S ARAHOZE 20um oSl WAt BFE AT A
$ dudnt. wEtM AFE 3 - AT ¥ SA9e
ARSI 7ol 2 UAS7E YAl 22 YR
Hoh A YehtA gk 949 85 Fig 7049
Zro] 24NTU S, Fig. 894l Hi upe} 7o)
2.0 um oV} AN} FAYASE YRR 7}
7w JeRdh, 39, Fdpeiime] el Aot g
2 2.0 um ol YRS} 3.0 um ©)de) ARG
T AR 4] AT JFRYE AR 279 &Y
A we} te AL BinE Ae & F o
PACs SAAE AMESINE ol Uehte AxiselM
o LAY AF7E tE $AAE AREAg Wi
o 2 Lelker P Ae velliin:
IBER 7)) ASSIE AW PACK: PACSE of
Azl AeAE e Rol £AMAE T Ytk
T} ol o) BT wo R AHFA o] 38
7 E 2R ASAE QAAFE 18 RUE el
YRt 3R 58 uig AEs Wbt vk
AER $EL Adsked o] dxRFe) EYEY
& HFAo| ALAY Byl shivt 2 Zo=

71hgit,



Bl $EAE olg

4

hu

SEATE 98] FRleke BelEe) Yol FAhaS
= A7ETRe ANAD, 28l Lzsjolu] 9| )
e e 2 Sevt e YRolre] $Eg0] 2715
o] wUEo)

AAA, 71eH o2 folslA] Foug ol thH s
O UFFARIAR By s AHEE %lt}. dksba &
7] BES By B} BAQle] AEdE dF0w
9‘] 03:*"}' E260’] Zﬂﬂﬁ‘/‘}‘ol ]‘E lx'r;_‘*‘ }\0}1/‘3% UFE]'LH
7] o)t
LFHFS o83 HlA TAs(V) & AAY By
17434.4 PACINE E2602) AAE0) 65%Y o, H]
SAALE 90% oS VeI 28uRE A4 g
s %JOIX}EAM Exp2l AMBo] AF3A] BE&S 5
UiAld e 7S BTk ol =ielix] Ak
$4=3Y) BASE o8-8 7 AHe] ol n)A
£ 289 97 A F Slo] skHEel -8siA
AF%E Zog AlEHEY A BEE AR Adsia
e TUEHe] 7t Jle RS Bl B} o
3 AR AN dede A1 Al ol
a3 Foz JdEn.
AP A}
o] =& 20058 = QFEti i ShedTA YA
o ofsled ATEHAF UL

r

=
=

(=g

Zyvio}, Z1s3E), 2005, A 2 AETAN ) wA

9E dw GALA AL, SIEIRFIIA, pp
659-663.
SHEAHATY, 2003, FA=G7719 HAF - Ax

AL 5ol et Bl A
Jung, J. H., Yoon, ] -H., Chung, H. -H. and Lee, M. -],

BrE

o] 584 W7t 159
2002, Radiation treatment of secondary effluent from
a sewage treatment plant, Radiation Physics and
Chemistry 65, pp. 533-537.

Kang Meea, 2001, Removal of Hazardous Antimony and
Arsenic using Low Pressure Nanofiltation Mem-
branes, Doctoral Thesis, Hokkado University, Japan.

Pedro Sergio Fadini, Wilson E Jardin and Jose Roberto
Guimaraes, 2004, Evaluation of organic load mea-
surement techniques in a sewage and waste sta-
bilisation pond, J. Braz. Chem. Soc., 15(1), pp. 131-
135.

Sato Y., Kang M., Kamei T. and Magara Y., 2002, Per-
formance of nanofiltration for arsenic removal, Water
Research, 36(13), pp. 3371-3337.

Vera Golob, Alekasandra and Marjana Simonic, 2005,
Efficiency of the coagulation/ floccula -tion method
for treatment of dyebath effluents, Dyes and Pig-
ments 67, pp. 93-97.

Yunpeng Wang, Hao Xia, Jiamo Fu and Guoying Sheng,
2004, Waterquality change in reservoirs cf Shen-
zhen, China: detection using LANDSAT/TM data,
Science of the Total Environment, 328, pp. 195-206.

20063 59 29 Y 2006 68 9 AlAS

olxfd

Department of Civil and Environmental
Engineering, University of Central Florida, USA
Tel: +1-407-823-3019

Fax: +1-407-823-3019

e-mail: jylee@mail.ucf.edu

uolot

FFhetw et 33stt
B EA HHF 3881A
Tel: 054-820-6267

Fax: 054-820-6187

e-mail: wdream@andong.ac.kr



