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} , 1 L §o&Eetagd &4 93

0.4730 g& 83| o} o %l

2) ¥F89(100 mg/L)

olm sheiste] A% F, 100

284.19)
BAFE EAAA A&

¥ 94(1,000 mg/L) 10 mLE 100

L 3
= = L
mL 3 Eehadel Yu EEANT ge Fol 4E Wol AAFE BAAA Ak

vhu, 91, EEjHd, YA ¥FEE9(100 mg/L) 2 mLE
2 714 A&,

e
rlo
O
1o
--r‘
o
oL |
2
o
=)
&
il
t:l:\

O EF(yttrium, Y, A% : 88.91),
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2 ZbE (scandium, Sc, A4 ¢

100 mL §-3Zetx=e] Yu grgdds

1 44.96), 1 (indium, In, EAF3F :

114.82), Bl¥H(terbium, Tb, #A% : 158.93), H]A=F-E(bismuth, Bi, ¥ : 208.98)% A#& %
TENG ALY A F5 A}%GPE}
[ 1] WREFEAS A9T do 24909 B34l gle AL Agsy, R2d9E Axs
© HHE HeEEFAdTAAA7IE ES. 05400.2b8 whEth.
2) WE-FF89(100 mg/L)

, 27, R, HME, WATE Z3299(1,000 mg/L) 100 mLE 1% AAgN o7 dto] R3]

>

o] ol 1 L= 3} o] &4 AR A

Az Al z=Fh

3.1. HEEFHEIHAEIE ES 05130.b Al8AFH S HEo w2

4.1. HeEFAFTAAD7]IE ES 05001.a AERF/HE7E(QA/QC)H &t

5. wMdA
7h. A=A e

5.3.2. HiuHE, ¢, BERd, YA A= 34
gz ¥ |
R

%
Fe @ @

I-J
>
[
oo
%
o
offl
ne
o
BN
Y
[e3

7.1 AHY == FALATHAR7IE ES 04150.19)

ETEN(2.0 mg/L) 0 ~20 mLE
A

= AFS 7bek & AAFE @o] 100 mLE 3
o wAslel de ARANE AT Aol wek e
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A A L

#89(100 mg/L) 0 ~ 10 mLE 9AFHoZ K
b 7 & AAFE 9o 100 mLE 3t} o]
s ZAAg et "]ﬁt’ﬂ upe} ARg-she

EFEA
Z 59
At o] &



5.3.3. AAFE Astel REGAR FAF §0) 27e] HEE GAFel W& 7}
ool ojsl wHAIE SPste] EEgel e
FAZIskel BAZRE AAFAL A4 et

34 NEEFEEUE o] 8T A S
ol 0.10

= E
HFE T 0.10 meg/L7t HA 2E&23 A A7t

mlm o

D
=Y

g

P

6.1. US EPA Method 200.7, 1994, Determination of Metals and Trace Elements in Water

Wastes by Inductively Coupled Plasma-Atomic Emission Spectrometry

6.2. Standard Methods 3120, 2005, Metals by plasma emission spectroscopy

i

o

6.3. KS 1 ISO 11885, 2008, 2 -f+=dEet=rt AApddL W ICP-OES)°l 2|3 419
RE
7~ l’j‘_"1
¥ 1 A=AY EF #&
Jrpe) 3= A 5%
B 0.008 mg/L. ~ 0.076 mg/L
A=A AAAFR2) = 0.98 £t S AFRME) FNEEAA <
g AUEEAATE £ 20 % ol
A 75 % ~ 125 %
Ao A AR A ol £ 20 % olu)
E 2. F=2EETar-AdAER R =4 g% F5E 5 3, AFEA € AP

S 4941 A 2% 9441 A3 JeFH 91
wErenn (nm) (nm) (mg/L) (mg/L)
i 315.93 315.89 0.01 10.0
UEF 589.00 589.59 0.03* 10.0
ZE 766.49 769.90 0.1* 10.0
vl 279.08 279.55 0.03 10.0
v 292.40 - 0.008 1.0

el 214.914° - 0.076 10.0?
Zead 202.03 209.84 0.008 10.0
y# 231.60 221.65 0.015 2.0
A 212.41 251.61 0.02 21.4

1 Standard Method 3120 Metals by Plasma Emission Spectroscopy(2005)
2 EPA Method 200.7 Metals by Plasma Emission Spectroscopy(1994)

* Sensitive to operating conditions.

_2"_

_‘c_>rE Ena.j\[”. Ilal:='/\-|tH

(Inductively Coupled Plasma-Mass Spectrometry)

1. /M8

of AW HeE Tl FEFLE, UYEF, TF, vFdlE, vhg, <, BYRd, U, 20 5)8
SAstE WHe®, 6,000 K ~ 10,000 K&} & Fehxvte] o3 o3t dihs Aedejdn 43
o dskul(m/z)el wet Zelete Wyes 94 A4 9 AFEHE YA

Do
ke
\
o
2

2.1.1. #599(1,000 mg/L)

24, HEH,

2, mtadlg, v, 9, 2ElEd, UA o= 1,000 mg/Le] AHE FEgAS
AHESEA L 7 156}04 AL-g-ghet,

[ 1] A=EHS FEdFEetav-dAdgEgHe 2.1 2FA A

w e,
2.1.2. £F8&4(10 mg/L)

2, UER, 2, stdlg, vhvs, <, X, YA g o =9 3P (1,000 mg/L) 1 mLE 100
mL 3 Feksel Yol HAFE BHAA shete] Axch

2.1.3. 78 9(1.0 mg/L)

2%, YEF, ZF, vhads, g, 9, EEEd, vy, g o= ¥FE9(10 me/L) 10 mLE 100
mL F-3E& 0] Yol FAFE HA7A 7hste] Alzg

2.2.1. WH-EF9Y (1,000 mg/L)

O|EH (yttrium, Y, ¥R 1 88.91), A7+ (scandium, Sc, A : 44.96), 91 F (indium, In, A+ :

114.82), EJ8]E (terbium, Tb, &A= 1 158.93), H|2=F-E(bismuth, Bi, A% : 208.98)2 Al¥& %+
0 A 8IAY Az AP

[ 1] WHEEEEAS 493 go= 2U9ne 23040 gl AL Ags, 25998 Axse
W HEESdedAH71E ES. 05400.2b8 nhEtt

2.2.2. WHF-EEEN(2.0 mg/L)

O|EF, A7, ¢, EIHIE, HIATE F3YN(1,000 mg/L) 2 mLE 1% ZAakgo oz sto] RuZe}

230) ol 1LE @tk o] $4& AL§ A AR Az
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3. AEAH R A

3.1. HE=E52 3 AAE7]E ES 05130.b A8 A3 9 BEo] upEu),

p

4. AERF/4E=H(QA/QO)

4.1, HeEFEF3AAIE7IE ES 05001.a 4 ER1S/HE=32(QA/QC)H whEr),

5.1.1. ‘%*E%—’F?’lxé*] ! h: ES 05400.3b°] 7.1 ®Ae E& FAATAHAALYIE ES 04150.19]

F 39 dEhideh

Aol weh 717) 2708, AGRA, AN AGS A

5.2.3. Awol tg Aust e 49 100~5000 BE sAeke] S WS votar
5.3. AR 244

0 0 ~ 50 mL W9 A dAHer FuZefsd
2 AR FAI} AT 270] HES AL M § AAFE @01 100 mLZ &t} o] golo] s %
& o). Lol e ALEShE REENY S g @

se] 2A|FTE of golol]

]_
o BEBoll tld D WAL WA BALE 2740 SE9 WAl
R

(o))

},‘_’4
£
X
pm

6.1. US EPA Method 200.8, 1994, Determination of Trace Elements in Water and Wastes by

Inductively Coupled Plasma-Mass Spectrometry

6.2. Standard Methods 3125, 2005, Metals by plasma/mass spectrometry
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6.3. KS 1 1SO 17294-2, 2008, A -FE=ZA3Zet=n}

7. %%
¥ 1 BA=#Y EX F
Ary] I A= 51
A 0.004 pg/L. ~ 100 pg/L
A=A ARAFRS) = 0.98 T FSAFRPY AHEE=AL < 20 %
AUE A EEAATE £ 20 % oW
AEE 80 % ~ 120 %
Aol FAm  AWAAUEE] + 20 % ol
E 2 fFEAUESGg2n-AdFRAH g5 A A%, AFAA
FEEF s}t A4 % (m/z)1 A (ug/L)1
g Ca 43, 44, 40? 100, 50, 10?
UEF Na 23?2 10?
Edg=s K 392 50?
w1 Mg 24, 25° 1, 10?
v \ 51 0.02
ol P 31 52
Zead Mo 98 0.003!
Sk Ni 60, 62 0.004, 0.025
2% I 127 0.017

' EPA Method 200.8 Determination of trace elements in waters and wastes by inductively coupled

pla%ma mass spectrometry
2 KS [1S0 17294-2 4+A-G AT Zel 2o} Aeia]7]e)

5-&(ICP-MS)

%3 §EARERAG-AFEAYY FF 24()
AA A= Ak

Z &l 2vkf-4(plasma flow) 16.5 L/min
Ze}2vlAd (plasma forward power) 1.35 kW
B 27 A% (auxiliary flow) 0.6 L/min
EAHF4(nebulizer flow) 0.78 L/min
foll EZSfZ(solution uptake rate) 0.6 mL/min
EAPF- % (spray chamber temperature) 15 C
#HZ 7] B2 = (detector mode) Pulse
HHE A 2= (replicate integrations) 5
A2 ¢l (mass range) 8 amu - 240 amu
Al F A1 ZH(dwell time) 320 us
22704 (number of scan sweeps) 85
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[HA] A13A42] <M 2011.4.28, 2013.12.30> (A A23A42] <N 2011. 4. 28>

O HeAE o _ _ el
= Z}2=0] Al X A
I:‘p_'qt%x]-]_)\ ||O7]§_]: (H_C}OL 1_]_0-] 791

AR

A4 AAA T ENE
A &
DA 3 QA o E 2 4 0d 99
| — = Lo =] A O F— AL
OH=ME YH=HXI5tT FEIIs HESOIA
2 A A A og oH 5
@a %7 AZLZ5H 40d)
A A A S EN S
® &7t 554
W& A 44 49 9
=sdely, A36x 2 HENESY JE 7E 9 FAVIE AL A8RA3E | ut 2 A A
2k 9} el A Th
FE7E AL 2RE A0d)
d 4 g
‘o‘?_]}—ﬁ
A A (R EAD il

A AR Feh

5
4
>,
X
N
K

Al ABZA4F ] wf
PR 2k Hlek ol FlFth
T
LAl AlzdAs #1E = gl AR
2. FRARAL A A e B s

, AxEEA ol 27) o3l A5 AxT

3. AEE AXFAE 2 RBEE 2T F 3 ct a  a
Az AT AXFAE L LAYUE 45T A ARE AFe} o,

4 RRREe) AxY b i e

AZYAGYAALDS A%, AFF FAPAIAAGY qepEEe 45 Az
A% AFAAs HEREE] AU golo Frh)

Aol e SR AA

l

~N O
2
o
-
=2
=
=
4

X,
o

>~
>
o,
2
2

A - =AN @)

210mm<297m(A =84 54g/m' (A &-8%)
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