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(Inductively Coupled Plasma-Atomic Emission Spectrometry)

1. s
o] AlgWH 2 HEAE Fol 557w, YEF, ZFH, v+, H]“/]"H , =elud, YA )&
=2 Ag=ilel E 1F9fEad 3 6,000 T ~

2.1.1. FFHN(1000 mg/L)

2, YEF, 28, vtadls, vivs, ] =dBd, YA, a4 1,000 mg/Le] Al#E RE8dS

AFESEAY A 28t ALFE-3h),

2.1.1.1. Z&H EFY (1,000 mg/L)

ez (calcium carbonated, CaCO3, 4} @ 100.09) 180 CT=E 1A AF3 3 0.2497 g8 A
SHA gol HAE AA(1+ DR ZAAHA Hola, 1 L FIZg2gd &4 ¥ 24 10 mLE 7}
st AATE A7 AT

2.1.1.2. YEF ZF=Y (1,000 mg/L)

A3 E H(sodium chloride, NaCl, 2% : 58.44) 140 TColA AZR3 T 0.2542 ¢g& AZEA o}
o wola, 1 L FHEFgxadd A4 ¥i 24 10 mLE 718t AATZ 24714 At}

2.1.1.3. ZF EFL (1,000 mg/L)

a3 LTﬁf(130t313,3111m chloride, KCl, ¥x}% : 74.55) 110 TolA AZx3 &= 0.1907 g& A3tstA Hof
=9 &1 L FYEFgdaTdd A4 ¥ AATE 471K 2



2.1.1.4. vladlg £2¢9(1,000 mg/L)

Ab3tnl 2 45 (magnesium  oxide, MgO, 2+ : 40.30) 0.1658 g2 A&slA o} e #Ak
(I+ DE 2A=HA =20 5, 1 L Fa&g23d &4 ¥ 24 10 mLE 7eke] AAGT= 24714
a1}

2.1.1.5. vy 2L H(1,000 mg/L)

vl Ao B H (ammonium metavanadate, NH4VO3, £x}&F @ 116.98) 0.2297 g< A&stA do} F
2] Aobs 942 T UFdEte w2 & 1 L FaZEtade] A4 €ol Z4F 10 mLE 7hske] AA
B

2.1.1.6. <1 ZYH(1,000 mg/L)

(ammonium dihydrogen phosphate, NHAH2PO4, #2482k : 115.03) 3.7545 g& A3k
00 mLell %91 &, 1 L ¥y Z&x2ad A4 Yol AAF= 2474 gt
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(1,000 mg/L)

ZE B ek 2 5 (ammonium molybdate, (NH4)2MoO4, 2} : 196.02) 0.2043 g& #A3ts] do} &

of ol % 1L FyuZgtazd %A 9ol AAFE EA7MA ALt
2.1.1.8. YA ZFFLH(1,000 mg/L)

AR 99.999 %)) 0.100 g Askal ok A 5 mlel Holw sl 47 F, 100
30 §7 9T AAFE BAA Aer)

2.1.1.9. a2 EFYN(1,000 mg/L)

B ANV ES 943l E(sodium  metasilicate  nonahydrate, Na2SiO3 - 9H20, Ex}= : 284.19)
0.4730 g& 83| dof B = & 1 L FIZgtade A4 9 AASTZ 54704 At}

Mo

2.1.2. #589(100 mg/L)

Zrg, UER, ZF, vtadl4, vids, <, Egl2d, yA, 4 135¢H(1,000 mg/L) 10 mLE 100
[e)

oL B9 Eehsze Wn EEQOE 08 o) 4% Yol AAFE EAH AL

L9100 mg/L) 2 mLE 100 mL 9 Zg~3d Y gFddz

Lo ol Abg dol AASE BANA ALt

i3
T
o O
[-40
i
L)
z
=
i)
lo
=5
FN

2.2.1. WHFEEHLN(1,000 mg/L)

O E H(yttrium, Y, ¥ 1 88.91), ~%tH (scandium, Sc, ¥4 : 44.96), ¢l1H(ndium, In, ¥A% :
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LA ASE BEE(100 mg/l) 0 ~ 10 mL

s
H

2w, YEH, ZF, vt

B

5.3.1.

o

o]

gt

AAFE Yol 100 mLE

<
e

ul
>

3L
=

o

el

el

T& (2.0 mg/L) 0 ~20 mLE @A Ao = H3

L2~ 3L
o2 ab

)

L vae) 3

o] &

A,

AAFE €o] 100 mL=

<
T

Al

ul
<

g}~ 9

fol uwek A

AT

2 sl

el

o

]
el



5.3.3. AAGE HAstel B2 FARE v 2Ae] HES PG A
A hel WFANE SHste] BEE
A7 she] BAZRE BAZAS @k,

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

Wastes by Inductively Coupled Plasma-Atomic Emission Spectrometry

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

6.3. KS 1 ISO 11885, 2008, d-fr=dgZet=vt A3 H(ICP-0ES)dl &%k A& A4 =4
W
7. 5=

¥ 1 A=A B #
AEde g AEde 531
i 0.008 mg/L. ~ 0.076 mg/L
A=A ARAFRS) = 0.98 T 7HSAFRE) S AEFAx < 20 %
Ad = A EEAZ7 £ 20 % o
A 75 % ~ 125 %
& o] A B oA E gl £ 20 % ol
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AR FF =] 9% 358 S I, AFEA R AT

S 53941 A 257 9hd1 gl AR
e (nm) (nm) (mg/L) (mg/L)
zE 315.93 315.89 0.01 10.0
UEHF 589.00 589.59 0.03" 10.0
8 766.49 769.90 0.1" 10.0
vl 1) %5 279.08 279.55 0.03 10.0
v 292.40 - 0.008 1.0

Sl 214.914° - 0.076° 10.0?
EgHd 202.03 209.84 0.008 10.0
yZA 231.60 221.65 0.015 2.0
T 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.
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(Inductively Coupled Plasma—Mass Spectrometry)

1. &

of AlFWHE HeAlE Foll 57 EE, HER, 28, vtdls, vivs, ?f, E28d, YA, 90 5)E
ZAs= Yo, 6,000 K ~ 10,000 Ko 112 Zejxanlo] o8 o] 238 945 F3deola A=
o Apel(m/z)el wep Zefshs o R A4 A B AFEMS FYgit

2.1.1. =Y (1,000 mg/L)

24, WEH, 28, Blle, v, 9, Beud, U4, 80ERA 1,000 mg/lel A#E BEES
AL AL Azdte] ALEet,

[F 1] AzgHe FEAGEGav-d4ngEgae) 2.1 EFde] ne,

2%, YEE, ZF, vtdls, vivg, 9, E82d, YA, 29 =9 1F99(1,000 mg/L) 1 mLE 100

mL F3ZgaTd do] AAFE

by O

2.1.3. F7-89(1.0 mg/L)

e, UWES, 2%, vhadle, vivs, 9, =eBEd, UA, 8 e = ¥589(10 mg/L) 10 mLE 100
mlL §-3 Fefasel] o] AAeE RA7MA] Theto] Al
2.2, WHEFE

AL O

2.2.1. WH3EFL4(1,000 mg/L)

Ol EF(yttrium, Y, ¥ 1 88.91), ~7FF(scandium, Sc, &A%  44.96), <% (indium, In, &2}
114.82), EH| & (terbium, Tb, ¥A}&F : 158.93), H]|A~F-E(bismuth, Bi, A% : 208.98)% A|#& X+
ENS ARESIAY Al x3fo] AFE-ghT)
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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



6.3. KS T ISO 17294-2, 2008, Fd-fFEdgtZgt=nt dE&itA7]9 &8(ICP-MS)-A12:62 94 54

7. B2
£ 1 A=Y 57 #%
AEde 35 Auge 5¥
4R 0.004 ng/L ~ 100 pg/L
AAITA AAAFR2) = 0.98 £ ZSAFRRDS FHEFHAA < 20 %
A= “EH THA7E £ 20 % o)W
A 80 % ~ 120 %
FAolz=A g EHHEANEE] £ 20 % oW
¥ 2 FEZAFESH2v-AHFEAH 93 A FAZF, FFeA
TE5ET s}sk2 =A A2 (m/z)1 Ak Al (ug/L)1
g e Ca 43, 44, 40? 100, 50, 10?
UJEF Na 232 102
ZE K 392 50?
21 S A <3 Mg 24, 252 1, 10°
LIRSS = \ 51 0.02
o] P 31 52
Zolud Mo 98 0.003*
YA Ni 60, 62 0.004, 0.025
Qo I 127 0.017

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

plasma—-mass spectrometry
2 KS11SO 17294-2 FA-F =48tz d#EA47]e $&(ICP-MS)

® 3 FEAFEHEv-AFEAY Y &F 210(4d)

A Q1= A7 3k
Z 2} 2vlf-4(plasma flow) 16.5 L/min
Zg}2vlA E(plasma forward power) 1.35 kW
B Z7] A f-% (auxiliary flow) 0.6 L/min
FEAF-Z(nebulizer flow) 0.78 L/min
gl Zf-<%(solution uptake rate) 0.6 mL/min
B2 % (spray chamber temperature) 15 C
A&7 EE=(detector mode) Pulse
Rl 2 B 2=(replicate integrations) 5
A& 9 (mass range) 8 amu - 240 amu
A7 A Hdwell time) 320 us
27N (number of scan sweeps) 85
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