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Abstract: It is impossible to remove toxic organic substances that are recognized as a cancer caused suspicious element
in drinking water using the conventional water purification method. This study introduces groundwater into a reaction
chamber as an effective amount of water to process this water using a mixed method of AOP oxidation and M/F mem-
brane and purifies it as a desirable level by artificially mixing such toxic substances in order to effectively process the
water. Based on this fact, this study configures an optimal operation condition. The VOCs existed in toxic substances was
investigated as a term of phenol and toluene, and agricultural chemicals were also investigated as a term of parathion, dia-
zinon and carbaryl. The experiment applied in this study was performed using a single and composite solution. In the oper-
ation condition applied to fully dissolve and remove such substances, the amount of H,O, injected in the process was 150
mL of a fixed quantity, the value of pH was configured as 5.5~6.0, the temperature was controlled as a range of 12~
16°C, the dissolved amount of ozone was applied more than 5.0 mg/L, the reaction time was determined as an optimal
condition, such as 30~40 minutes, and the segregation membrane in the same reactor was determined for acquire water
drinking of large quantity using a pore size of 0.45 um M/F membrane.

Keywords: AOPs, M/F, carcinogen, water drinking, OH radical, pesticide, VOCs

" 22 2}(e-mail : 199811003@hanmail.net)

9



100 e - HEE - el

LR

fr off
o

Mo
n °>i )
o]}l

o slatal BAEo] wet

29 e A RA ol
Fheol e B g9
E}EH AU A% A

n e

AARJDT7} =
*= A F7}

o
30

i
Ny
"3
m{_&
2 i
s
?{33&
lo I
H‘L]:::
jngr
EPO
iﬂm{n
e
HPN
“‘L‘L
oW g
% o2
N, ox

ot
1o
“x
fo
=
o
FlO a
=‘F=
rL
olN
N
o T
2 R
pas
= -
W]
Ay
T
N
B

24
ol
ofr
o
ol
24
2
o,
i o

o
(o
i
2
o U
_o|£
N
je
_?i'.
05
rE Ao
ofy
ol
>
)
o
fo
&
ENE

w8 49 OH radlcal% Ao EH
&= AOPs A79 &8 &of &
embrane®] &}3l <A 0}71] Xﬂﬂ &7 ¢
23] JYPH T UTH2,3]
AT FY, A, A8 22y Aodt GFARS
= 1H°ﬂ EAQste £& 7] FgHRY 2
AU E 2 AF
ﬂr/]wﬂ «]3} 29T GasrF
ofste 2 ]'Ei ’%‘ d5= HAAs (Heavy antiaircraft),
THMs (trihalomethane)®] A& $2€9 A% 9
st 4 E =43 AYAAEE 874
E A+ AOPs 4+l & M/F membrane &4 5% 0]
o} —T_'f-zﬂﬁ} 7] SRS FH3 73

5
T = Zolg #dsle a4

R i
-1 oo oY 8 ol
[T

do

b
t:l
r$L
o
A
& o

o 9 g2 &
Loz rlo
f{f (L)
= hu orlr
> i
m&& 3\1
p‘L
.EL
&
(ol
N
PN

e 2
il

SR oo
du o o

=
_|>;
ofo

A T

° z2
1, membraneoﬂ 93 AT AFEZ o
T He 22 Agdke 7401 °lx1]o]] 7
A7 t Ao 2% 2@ Y v eq
ATH6]. T TE]"}‘E]'
w8 olgalel Ao
e R e o ey %
TE AUtz geme 74% et
&& f7] g Ez
el A3 FAE 2T 4 oy
A2 dA $£EE LS HRAZ3 o] Yo AAE

mlo rfn ob B

2
i

%N
¥ o

A8, A 17 A A 2 &, 2007

tojof - 338 - ey

BE Qe B o] 2250 el AR B
Ao,

rd
=
12
2
@)
T
S
=0
o
2,
oz
ox
mlo
By
)
oft
oh

2.1, Algdary
B AL AUdA pilot plantE A X|5t1 HH-§-ZFoj
T AFEA Hnd dF A7 Lol wR|ETE

pumpingdtd Y2 ALESR I, BAsTA st Al
BE 959 EFAA roots blowerE air diffuser?}t &
Astd F712 AAg] A 23 J4ES 3§
Art.

g o X" UV-0; 493 lampol 220 V A
Fo 7 Fuk4 60 Hzoll 98 180~280 nm 34 Abo]
9] UV/ICE #7313, ZE8d F AYAE T3 st=
UV 254.7 nm At} = THE 349] 1849 nmE £

izt ARGt 4AEAE BiEta, AAEAE
%“éi} 2 vl oy 843 A4420)7) *‘*(02)9}
A3t Q&0 ‘%}*&‘o} EE 3 A9d 2 %B&i
ETFLES WAIEE 1, TAEH 2FS
OH radicalo] A "35]4- R om[7,8] &&
Ec £E2E ASVE o134 108 14
T RN FOR SAAY. £EOEY F
blowerdl] A2H control valveZ ZAH 3t ZEZA|1Z 0
o, HhE2 Yo L£EE 12~16°CY A2oE &
£ stgh

pHE 5.50~6.022 #3312, 1027t} pH me-

ter7] 2 pHE S48 A TFLaE €5 H0, 100
£ 1,000 mL /5ol IHAA ZAL, FYF
—8— 0=ttt 100~150 mg/LE B pumpE FF3I =
St ot Aol wel FHFsIHA FUstH T
—J@L A4 AP o g P3P on HPAEE
1080t Ak, A& o] Y3 WAze] BHs)

O



DR FYelnte) EHTUE o4

i

Table 1. Measurement Methods of Concentration in Sample

Parameter Method Company & Model name
Absorption VARIAN,
Phenol metric analysis CARY 50
Toluene GCMS VARIAN, VELOCTY XTP
purge & trap
Diazinon, GC/MS VARIAN, SATURM2000
carbaryl
Parathion GC/MS VARIAN, SATURM2000
OH radical’  Pe™il  pERKIN ELMEN®] LS-50
trapping

* OH radical defined by measuring the concentration of fixed
rate OH radical from OHBA created by BA (benjoic acid)
and OH radical reacting [9].
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@ Roots blower

@ pH probe ® Hydrogen peroxide feed pump
@ Ground water tank ORP& pH meter

® UV/0; lamp @ M/F membran

® Gate valve @ Gate valve

@® Diffuser @ Suction pump (1/6 HP)

®© Control valve
@ Water collection tank

@ Water control tripod

@ Membrane & blower connected air tube

® Diffuser & blower connected air tube

® UV-0; lamp & blower connected air tube
® OH radical reactor (chamber)

@ Gate valve

® D-0; meter

@® Vacuum gauge pressure

@ Air lift pump

Fig. 1. Schematic diagram of AOPs & M/F hybrid process system.
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