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Abstract

Perchlorate, which is still unregulated, is found in tap water, posing a threat to public health. In and out of Korea, there is no
clear standard for drinking water quality or discharge. To make matters worse, Perchlorate study is in its infancy in Korea.
This research tracked fresh water and purified water of water purification facility A and B located at the city of D, where
Nak-dong River is being utilized as the purified water. And it was found that purified water shows no particular pattern in
Perchlorate concentrations but represented a higher level of concentration compared to fresh water. With utilizing the research
results, the study sought the impact of activated-carbon treatment process on Perchlorate elimination and found out that
Perchlorate concentrations increased 38% after the process. The result proves that conventional water purification process
can't eliminate Perchlorate. Therefore, it is reasonable that Perchlorate discharge from sources should be minimized.
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FHoIA & i

HERHEE: EAAY &gl £, sFoz ¢
ot g4A BEA e HdE SZEX(Interstate Tech-
nology & Regulatory Council (ITRC) Perchlorate Team, 2005;
Massachusetts Department of Environmental Protection,
2005; The Department of Defense Environmental Data Qua-
lity Workgroup, 2006) ¢] St@&2 F2 FHagRYo}
(NH4CIOg), FE2AIEF(NaCIO,), FEE22F(KCIOL)
2 FHE2HHCIO) T3 2ol €9 FHE EAsta 3l
ot HEFRY|E FES FE HARLolY 2AY F3IA
9 ZF, 5tof, dojd) AEH olH SollA AMEHI 3o
(ITRC Perchlorate Team, 2005; Massachusetts Department
of Environmental Protection, 2005; The Department of
Defense Environmental Data Quality Workgroup, 2006), =
WellX e stefAlz Fgolv LCD Ax3gelA AEFY A
HZG AZAR AHEHIL e Aoz ZAEAT A
Mg feEle 2AY Atacama AFFelA ALEH HH]Q
A2 EdME FHHL e AeE HiHi glon
(ITRC Perchlorate Team, 2005), 7] 5= AAAQ
S 93 FHHE ALER #sA th(Dasgupta et d.,
2005).
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REe B2 EA UKGreer et d., 2002; Nationa
Research Council, 2005). A&%=2 0.01~1.0 mg/kg/day ol
M e 20E8 g Ashe AL Tof 328
AL ek, EAYAE n@s, o3 AToE
A3 2= AFS zst Foht oHolEA 417
12 2 ¥ (neurodevelopment deficit)e] 59 9oz &
P s ZAL=® BEaxa glti(National Research Coun-
cil, 2005). A% 70 kge o]&o] 3% 0.40 mgkg °]4e]

FE2 AAE T4 5 ARES, AP Fobsdl
[e]

m]I

ol

[€)
Ae O 42 554 75 ASEE o979, 1559
A= AlF ¥ AKneurobehavioral)el &S mX&= Aog &
# A ltH(National Research Council, 2005). wa}A, n|=

SFESH(US EPA)S 71 0T AFRelAl=E FFo] ¢l
= HAZ2Y 0] E9 RiD(reference dose) 32 0.7 ug/kg/day
2 A3sl9 3, =3 NAS(National Academy Science)e] B
IME ZAZ FEEINAY FAIVEHRLE 245 g/l ©]
3t2 SR THUS EPA, 20058). =3} AlA 2.7 7]7(WHO)
E HE2Yo]Ed g MCL(maximum contaminant level)
#FF HeEgTdrIES A5 AA FAT F(dae) o
A2 1 7158 1-18 w/LE AFs FYsta JTHUS
EPA, 2005b). Pl=ellA & wlAl2A| 2371 2006 H 2=
o|ES] 7|EE 2 pg/LE, A FYolF E=o] 2006
MCL #HoZ 6 pg/LZ M3t #sta ek

n=¢ ZYPFTYol BAFNA= 1997d HxE o232
ZHEIHRIHE o] &3 HZZHEY EAYHoT A
gEYollA Hea(Asks) 2 FEHE 74 5l 3
ZZYoEE FAlstY th(Caifornia Department of Hedth
Services, 2006; Hogue, 2003). ©o] A} A& F w9
o2 FAMNE FFAE 2 HesdAY HERHIE £
A2 37 B E 9 v Brandhuber and Clark, 2005; Environ-
mental Working Group, 2005; Massachusetts Department of
Environmental Protection, 2005; Rajagopalan et al., 2006).
AG7HA HEFZY O Ed td ZAETE HFEE =S
SHLRE o]FolFA, dBANNE 259 FAEHATF BI
Ha Qs oA, IHdAE HEZHo|E g FA
2 AT77F AlFE a7 53 e Aol

o] AFolME AL WE FAEEA HFA /3l
4% HERYEV} fYE A7t o€ ¥ J4E
7 22 A=A AEE B5de AggdA A8
Z2HolEVt AFET A HEHA 3ol oY WiHA
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Table 1. Characteristics of granular activated carbon

Parameter Standards of GAQ .
KS M 1421 characteristics

pH 4.0~11.0 9.01
Drying loss below 5% 2.8
Particle size distribution above 95% 96.5
bulk density below 0.20 mg/L 0.42
Chlorine below 0.5% 0.05
Hardness above 90% 97.0
As below 2 mg/L ND
Pb below 10 mg/L ND
Cd below 1 mg/L ND
Zn below 50 mg/L ND
Phenol number below 25 mg/L 23
ABS number below 50 mg/L 44
lodine number above 1,100 mg/g 1,032
Methylene blue adsorption | above 170 mg/g 180

ND : not detected
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Ae T3 F HIEYEY FEHSE 34Y T WY
ZAbet Tk A5 2006 8Y 1U%EH 9€ 5¥7HA A
gl AR A9 59sHEaL, Pilot plantell AHE
A 239 82 AF 350 mm, ¥°] 5250 mmg! Z2HS
AH&SFA T

25, BAdHH

HEFZHolE Ao ALEH EFA|S Sodium perch-
lorate anhydrous (NaClOs, Wako), €21 92 Sodium hydro-
xide(NaOH 50%, wiw, Fisher) 913, SHFF+ 182 Mohm
ol A FFH EZ YAE 02 m o3t RE AHEE
Atk HFZHOES EAML o]23ZwE 1 I(Dionex,
DX5000E AM&3AE AHEH Z¥2 DionexAte] AS20%
7FEZE AG20S AZSte #AMSHTH AlEFSY Aol
29 LS e AEE WAEEE T F, o
&olg, Fatole, €to]2 A A 2T OnGuad 7HE
Al -Ba y -Ag > -H 7IEFAE FANE AFste TH
dol&& AAAT XA A8 F 10 mLE I
o] 045 mQl HAAE AH&3t oFHg F oj2ARRMED
B S o] 83t Table 29} o] RALE FP5A3, HF
ZHYESY AEIA 9 FFH T2 AP ATE #2
g F AHAET &, 2007).

Table 2. Analytica condition of perchlorate by lon chroma-

tography

Parameter Analypcal Parameter Analytical condition

condition

) AS20 (4 mm)

Equipment |DX500 Column AG20 (4 mm)
Injection ULTRA I ASRS
volumn 1.2 ml Stppressor 4 mm (300 mA)

25, 50 mL CD20 Suppressed
Eluent NaOH Detector Conductivity Detector
Flow rate |1.2 mL/min |Retention time |15~20 min
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Fig. 1. Perchlorate concentration in raw and treated water.
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Ae Foy A& YFEY 52 FEE FA5HL
Re ALR Yesth AEgda HEZHEY Ha 5
E=79 x A A3 205 pg/l 9 B FFE 17.9 pgll

2 Ao, 79 11495E 1987HA] ddA 2R
dolEg s=7F BAEcIoU FedAde A BFE2
7.7~13.0 wg/L, B A5 48-85 wg/LZ YEY FF
A=A detde 9l A ool AZHAT. 4
st 22 dHor 74 20 o|FREHE A AF
ZHolE &7t A3 8 wll AFE HEHAoY, 9€ 6

d o|FREHE HAEHA FUT Y o HE FE=
B AN HESE ND-21 pg/L3} vlasty 4539
E2 FES Hola UTHAEIT &, 2007).

A3 352 B 79 xolt HFRAIEY WEAol
WEAA ge A e AP A =Hglol
MEE ARG, 88lE FFAGY MEAe F7 24}
e Fgol Ayl WEel WEdos FPHE RoA

ME AR 9% =9 Fgnh w3, ol A2zd
JEY FE7F BHAFE UHd RS WEdoz w7

23N HE2dolEY BEE A2IIA F
Aol MEe 23 A0E ZARNAKAAT 5, 2007).

32. M2l BYY HE=2a0|=
oF U YYBHY 24S TR Yk A 2 B A5
Ao 2AAIMFg DN FrlAY HERdolE B=
7 asnn A%Hoz ¥ A% 492 2] 9
3ef, A U B F5PolA] 2PEE AZRACIEY FEw
5% 2Ad A3E Table 3% 2o Uehdth A B4

A 28(A1, A2) 2 BAFFA 23|(BL, B)Y Al
AL 207 HHow A5E dAom, 7 A5EA
Y NEAAE 95 AF F 2 dB5E AT, @
£ AYFE 647, BHY ARFE 747, 92 AYFre
7M1t 158 ol 247 A|2E AHs] dFol fUE Al
29 58¢ #4549
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Table 3. Perchlorate concentration in advanced drinking water

trestment process (unit : ug/l)
tremz:tz:tneernt Raw Sand Ozone Ag;\ézlsd Chlorine

water filtered treated . treated

plant filtered

Al 13.9 10.6 12.7 19.2 20.1

A2 14.7 13.4 14.4 21.3 21.9

Bl 12.6 12.9 12.8 16.1 171

B2 13.8 12.8 13.2 18.6 19.3
Table 39 ZAMAFoN A S Zo] ZAMNY H+% EF
94 A3EA BYAFdT S5 AyIPd o&
Aol A dFET MY U2 FEE Ho|al gloun,
98 g3 Foll HZZYEY FE7 Flete ALR

ZAE AT gRtd ez Sdae §F7)se 93 Clo Y
BrOs ¢ 22 F714 ol&R/7F AAHL Qo (Bao et 4.,
1999; Sorlini and Collivignarelli, 2005), &4&¢ 259
S 28t FRAHAY 7] olF7F EEHE ALER
RBiuxa 9t}
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Table 4. Perchlorate concentration in activated carbon used

in drinking water treatment (unit : ug/l)

Depth Virgin activated carbon’ | Used activated carbon’
Blank® 0 0
Surface layer 95 24.8
1m' 105 22.7
2m 9.1 19.6

: Virgin activated carbon is conditioned by raw water for 30 days.

: Used activated carbon is used for 2 years in water treatment.

: Blank is new activated carbon which is not conditioned by raw water.
: 1 m is the depth from the surface.

: 2 m is the depth from the surface.
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G857 FANA A ALHL e 9 &
AYAGA7IA G2 AT, 2 &
£ 39U 48, ARFEE AR ABEHEE o83
pilot plantell A Z7]17F HEZHoES FZWHE X
A= Fg. 29 Zo] Yehsgth

AFE 49 319 95 9 AYF ZA] dF RO
79 1497E 9¥9 59 Atolg Aﬂiﬂl OJE9 HE FTE
oF 2~7 pgll BEolY, ALEF et HF2H o0
EY AZ =%t 9FETY 2-3 ug/L7]- A AEHE 3
Fg Holg AL ZAEJT a8y AR gM =
oF 33Y AE/AE S99 FF5Hol A HEF=
HolEVt AEHA koY, 1 o|FREE AE &V
7t ALE vyt AAgdHe] FAsERE ATt
gAes} vsd Agor RHoln RAARE FHIZEo
E9 F&7} F7ts] AW stk Al JaEgdetd g
HZzdolE9 AL&TFL 1,438 m’ BV(bed volume)
I, AASHEL 1,242 m® BV oYttt IA2HES ALE
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3 ZeA Alekwood-virginge Z-$-= BV 7203 290 A=
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Fig. 2. Perchlorate concentration after activated carbon filtered
in pilot plant (1. Virgin activated carbon is not con-
ditioned by raw water. 2. Saturated activated carbon is
used for 2 years in water trestment. 3. Regenerated
activated carbon is regenerated for 24 hours at
500~850°C.).
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