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Abstract

In this study, inorganic and radioactive elements are measured of groundwater in Busan
that are not included in the domestic drinking water guideline
The results of this study are as follow;

1. Thorium(Th), Germanium(Ge) and Beryllium(Be) are not detected in examined
groundwater but Barium(Ba), Nickel(Ni), Uranium(U), Molybdenum(Mo) and
Vanadium(V) are widely distributed in Busan, even if difference of concentration is
existed in accordance with examined area.

2. Applied to U.S.A drinking water guideline, Ni and U was excessed five area included in
Shaha-Gu etc,.(excess ratio is approximately 1%).

3. It is estimated that the existence of inorganic and radioactive elements in groundwater is
a geological characteristics and an effects of seawater, not an artificial water pollution.

4. As inorganic and radioactive elements are existed naturally in groundwater not
artificially, countermeasures must be prepared. Because people want to more pure and
safety groundwater and drinkingwater guideline will be build up a level of the developed
nations. Therefore it is necessary that the annual preliminary research of uncontrolled

elements is begun in lead of Ministry of Environment in consistently.
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7| ©]= EPA(Environmental Protection E4, Y& X342 AMEsta 3o

Agency)dlAE Sehas ER1E A Y gRE guk AREe] HEER A&
S2E 7%t eH@oup A), TEHE 2 Algsm Q& Aotk wEla R
2 OE AN dFo2RHY T Ad A gx - 2w marourEeA s
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Ak, 1991d fEHFAl d MCLG 922 % 137 - o] Bxs
(Maximum Contaminant Level Goal)E 0 :

(zer0) 0.2 F3F vl ek g3 B .
ol 7FA|715¢] MCL(Maximum Contaminant

AL =
Lo gl ATA02 HIAAT ) o paaan, 9w s 5
g& Hesd st Fazo=w
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1. &7 CHat 2. 24 &=
Table 12 FARAOlA &) &g 2 A} B4 gEogE A W Y
S5 IR ETAAY] gy #gko
Table 1. F4HA] S HIGFFAIE 4%
T B A E @S T B AT
A 702(514) - -
= T 12(14) 5 7 61(0)
AT 18(16) B -t 73(74)
= 24(11) Ab 8 73(63)
R~ 44(47) = A3 T 87(83)
Ak 64(52) AT 130)
= 9 49(42) A AT 45(44)
R 42(34) F 9T 28(26)
7 & = 9(8) AL T 60(0)
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Table 2. ICP-MS ¥4 =7
O MODEL : Agilent 7500a ICP-MS
ITEM VALUE
m/z 7 89 205
Range : 50,000 50,000 20,000
Sensitivity Count : 20,681 24,014 17,902
Mean : 20,599 23,128 17,585
RSD% : 2.15 2.03 1.62
RF Power 1200 W
Carrier Gas : 1.15 L/min
Plasma Condition Makeup Gas : O L/min
Peri Pump : 0.1 rps
S/C Temp : 2 degC
Extract 1 -100 V
Extract 2 : 30 V
Ion Lenses Einzel 1,3 : -100 V
Einzel 2 : oV
QP Focus : 7.3V
AMU Gain : 137
AMU offset : 124
Q-pole Parameter Axis Gain : 1.0008
Axis offset : -0.02
QP Bias : 1.5V
Discriminator : 8 mV
Detector Parameter Analog HV : 1600 V
Pulse HV : 1120 V
Table 3. P FA| 23 F=EE (F4 : ug/l)
2 442
g = T HAa~F HEE%)
H}&(Ba) 13.2 ND~204.1 65.0
YA (Ni) 4.3 ND~144.0 17.3
E-2 B5l(Mo) 6.8 ND~52.7 17.1
H}E(V) 2.1 ND~5.8 20.6
SZEFU) 7.1 ND~56.0 10.9
EE(Th) ND ND ND
H ¥ F(Be) ND ND ND
Al 29} (Ge) ND ND ND
¥ ND : Not Detected(& 745)
# AEE(%) - AF MEaFyEA ARG x 100
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A5 = DIFRISA SOIAE U S0 01
Table 4. H=&2 74 n|7AER A2
(291 : ug/l)
|5 Fr= HeEEFTTAA HEANE HE
g = 1n 92) (48)} (6)
B}§(Ba) 232 9.8 18.1 19.0
YA (Ni) 2.8 6.2 0.9 5.1
BB (V) ND 14 2.9 ND
E-2] B.5l(Mo) 2.9 3.5 55 ND
225 (U) ND 23 2.1 ND
EF(Th) ND ND ND ND
H 2 -F(Be) ND ND ND ND
A 2115 (Ge) ND ND ND ND
¥ ()ore AAMNA 45, ND : Not Detected
Table 5. "]l 27|19 H8&Z47
(F4 : ug/l)
‘sg‘ % p =
S v} (Ba) YA (Ni) $2HEU)
= FA 7 2,000 100 30
BN Az 204 144(1) 56(4)
¥ ()2 23 2AHEY F e AIVES 2343 RSk A-S
¥ EAARAE 2R AoaEg A4
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o] S84 FAVES AT A, 21 5 3.0 U8, ol E EAAL A A, A 81
A7ES 2Hske ARIZE Al SOl FAATE], F87]E, AsHrLdE
SAHAZ ZAMEOZA FA AANHE tiH] 4. AW, 24349 14, s3s 34
= 85 FAVE 2480 o 1% Al Bt
A2 8} T 5. FARGAAL S AL FAL, ARG A
A A8 KA, 2003. 12
3. ol AFFAlIN AZFH AEEF 6. Aol 5(2003) AskrE $ehge] oA
o] B4 I EAFET A9HQ & A= Eajo] B3 AT
Ao o] ohd gAY EA F dl¢ 7. QY FAEFHATAE AT WAL
o] ¥F 5 AAIBHoZ 3Tl & AEA el B3 AT D) ~
A= Aoz FeEch (IV). THSAATAEEAEAD A7-9)
8. At AFFTHATA G7 FELHE=E
4. Qo] o3t S o] opd zApA Aol fEAd Hrt 2 #AYrls AR
EA 9. AANFTR&ST AL FAH2001)

Hebe wo o g dde Ast
A2A} Sl gut AlWES] & 10. 'WHO(1998) Guidelines for Drinking
s MR F£F HE B 47 Water Quality. Addendum to Volume 2.
stoll oinlslr] ffsted, dA wlgFAl 771 Geneva

7% 11. US EPA(2000c) Preliminary health risk
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=2 1] oltd=E M5 =AREL

O HHF(Ba)
(F : ug/l)

+ - ;,_LH: N ETé}i fﬁi E(i)% gd | A2 ) A
A 514 334 65.0 13.2 - 204.1
T T 14 10 1.4 29.1 ND 51.1
M T 16 14 87.5 13.2 ND 22.7
s T 11 8 2.7 33.5 ND 102.3
= B 47 44 93.6 17 ND 144.5
ST 52 40 76.9 12.7 ND 427
s 7 42 17 40.5 1.2 ND 53.5
2 T 34 20 58.8 56 ND 13.4
721 & 2 8 8 100 15.2 7.9 21.4
off 2+ 74 24 32.4 4.3 ND 10.2
Ab Bt 63 59 93.6 10.7 ND 66.8
=238 7 83 44 53.0 8.5 ND 37.3
A H T 44 35 79.5 23.8 ND 204.1
37 26 11 42.3 2.3 ND 4.6

ND : Not Detected
7

¥ HEE(%) « BAEF/AEAAGx100
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(F49 : ug/l)

7. 2 TE | e o | mE | me | an
A 514 17.1 6.8 - 52.7
E 14 7.1 1.1 ND 1.1
MNoF 16 25.0 1.1 ND 33
5 7 11 27.3 11.2 ND 13.7
qdE T 47 27.7 27 ND 6.1
HEARF 52 28.8 10.2 ND 480
= 42 11.9 255 ND 527
= 7 34 59 44 ND 6.4
7] & 2 8 50.0 43 ND 6.9
20+ 74 17.6 26 ND 11.0
AF B T 63 14.3 35 ND 10.6
=37 83 96 9.2 ND 40.1
A M T 44 9.1 8.4 ND 274
o T 26 26.9 58 ND 16.4

% ND : Not Detected
¥ HEE(%) : ZAMN G AEAAHFT*100
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O HE(V)
(F4 : ug/l)
com | dse | A | Gy | HE | A2 | s
A 514 106 206 2.1 - 58
s 7 14 2 14.3 1.3 ND 15
Moo 16 1 6.3 3.0 ND 3.0
s T 11 2 18.2 1.3 ND 15
qdE T 47 17 362 15 ND 28
HMEF 52 15 28.8 18 ND 56
= 42 3 7.1 0.9 ND 1.1
= 7 34 1 29 1.3 ND 13
7| & 2 8 3 375 2.6 ND 3.1
20+ 74 26 35.1 2.7 ND 56
Ab BF T 63 23 365 20 ND 46
=37 83 10 12.0 24 ND 5.2
A H T 44 3 6.8 24 ND 58
= o7 26 0 0 ND ND ND
% ND : Not Detected
® AEE(%) : RANAFEEAEG>100
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O YANi)
(F4 : ug/l)

cos | ase | Aue | e | ®E | A2 | Ao
A 514 89 173 43 - 144.0
5 7 14 4 286 19 ND 48
M7 16 2 125 15 ND 15
g 7 11 3 27.3 15 ND 33
oz 7 47 22 468 20 ND 39
BA7I7 52 10 192 75 ND 467
s 42 1 24 19 ND 19
g T 34 7 206 24 ND 6.1
7| & & 8 3 375 12 ND 17
27 74 3 4.1 1.1 ND 17
Ab BE 7 63 13 206 144 ND 144.0
2387 83 10 120 12 ND 29
o H T 44 10 27 23 ND 105
=9 7 26 1 38 02 ND 02

% ND : Not Detected
* BEE®) : A BEAT100
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O ¥==()
(F4 : ug/l)

7. 24 2| a | A G | EE | ma | Ho
A 514 56 10.9 7.1 - 56.0
s 7 14 0 0 ND ND ND
MNoF 16 0 0 ND ND ND
g 7 11 1 9.1 0.5 ND 0.5
g3 47 0 0 ND ND ND
EARIF 52 7 135 10.6 ND 335
s 7 42 14 33.3 109 ND 56.0
g 3 34 0 0 ND ND ND
7| & 2 8 3 375 15 ND 45
a2+ 74 7 95 07 ND 15
A Bt T 63 2 3.2 8.6 ND 16.5
ZH T 83 10 12.4 58 ND 44.8
oM T 44 3 6.8 184 ND 49.1
= d T 26 9 346 36 ND 212

% ND : Not Detected
>'<

* AEE() : ZANIRAEARS100
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