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(Metals—Inductively Coupled Plasma-Atomic Emission

Spectrometry)
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1.3.2 0|25t 2td

o123} GlUA7 e £F EE Eehd 5 9B Fhe] FELL
A Eebavhe] AAEEE 747 %
eatd QASE FANA FEH A A T 5 Aok EE AL oL
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3.0 24701 & J|+

3.1 SEZEEECIAD-HXLZZTH (ICP-AES, Inductively Coupled Plasma -

Atomic Emission Spectrometer)

3.1.1 2Z Al
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A% 9 24 el el thasigy] m gas 4R Y ALgsksdol sl 2
=99 0% £} (band pass)t 005 nm 1] gho]ofo} gt}

3.1.2.1 25|

o

AWbA ol AlR o AF FA= EE7] (concentric nebulizer) =+ nxsE 57
(cross—flow nebulizer)E A-&3 st 7
v E 7] (barbington nebulizer)E AF&-gtT), o] jo =) A4 HA o we} %=

&3 &57] (ultrasonic nebulizer) 5 Tt JEje] EF7] AF8-o] 753t}

3.1.2.2 0t=22 JtA =X

Agso s, AR FAL 8l H=

3.1.3.1 2iCI2 DFI &AM (RF generator)

2] . 3153} (RF, radio frequency) ZA7]+= 589 750 W ~ 1 200 W ©]/d<]
AL AFEstH, o] W AlRSlE Fag4E 2712 MHz =5 4068 MHzE AF& 3o,

3.1.3.2 £X| (torch)

WHE27 18 mm, 12 mm, 1.5 mm¢l 3719
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7NA e REV|AZE o2 2S Aght)
[ 11 7171 Ax3A] 745 s 5 Ak

4.1.1 G&(1+ 1)

94t (hydrochloric acid, HCl, ¥AF%F : 36.46, H] % : 1.84, st& 365 % ~ 38 %)¥

AAFE 11 HEE HE
4.1.2 F&( + 1)

AA}F (nitric acid, HNOs, %22 : 63.01, H]5 : 142, &% 70 %) AAFTES 53

H 112 A+
4.1.3 SADISHEH AISAIL

ofgfjoll A AL Aok =R o] ShAV SR A AN QT H = AR ol
1

A5 Az:AA 8 H e A4S AR QdTth

4.1.3.1 OIS&0H (carrier solution)

120 mLe] f4b3 AAlFR 34ste] 1 L& )

4.1.3.2 &M (reducing agent)

05 go 23t 4 % (sodium hydroxide, NaOH, ¥2F% : 40.00)3% A2 FE 42543}

(sodium borohydride, NaBH,, ¥} : 37.83) 5.0 g& 1 L HyZg=Fo] Yo
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4.2.1 EEJ%(1 000 mg/L)
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FFAH( 000 mg/L) 50 mLE 100 mL F-y&Fet~=ol] ¥i A e ¢

°of Ah2 ol AAGFE FAA Ak o] &R ALE Al A A2 A F
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A wol = BAQse Bybe] g AL Au g

4.3.2 HIARE HFJAH(1 000 mg/L)

AHAbsH| 2R E - (bismuth oxide, BisOs, w2 1 465.96) 0.1115 g= X2 4F 5 mL

of ol Zkdatal A3t AAGFE Yol 100 mLE wHET

4.3.3 AtE EERA%(1 000 mg/L)

22rst 2~ 7HE (scandium oxide, ScoOs, #AF=F @ 137.91) 0.1534 g& Z4H1 + 1) 5

mLell =eola 7kdete] A3n AAFE Yol 100 mLE REET

4.3.4 O|EE TZR%(1 000 mg/L)

2AE3lo]l EE (yittrium oxide, Y003 A& @ 225.81) 0.1270 g2 #HAH1 + 1) 5

mLell =eolal 7kEate] A3n AAFE Yol 100 mLE REE
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4.3.5 2l EEJ (1 000 mg/L)

A¥E (indium, In, =2 © 114.82, % 99.99 %°]4) 0.100 g= B3| <o}

AR + 1) 10 mLell =olal 7kdsto] A3 AAleE Yol 100 mLE W=t
4.3.6 HE EER (1 000 mg/L)

23 E E (terbium oxide, ThyO7 A+ : 747.70) 0.1176 g2 Z3HAA 5 mLel| =

of Ztdeta Aarh GAFE ol 100 mLE WET,

ES 04130.1f Al&o] A3 2 HE whge] wed
6.0 3=25/F = 22l(QA/QC)

ES 04400.1e ¥&F-&% AAFTFELEZE=H et

SFSPN;

MHI

7.0

7.1 8Kl

ES 04150.1c Al&o] dAl el wEt

7.2.1 AR B4 Aol $77), EX, AR 797, Foo vy 2 o9 oirg 3
2%}
7.2.2 TelanlE A 0% ~ 6087 BEE AAH A F QAN AF

sh el met Y EEEAS ALgste] BARUS HAYsdnh ¥ 39 2
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S 470 ~ 6 719 100 mL
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&% (mg/L) = (yv-b) / a (4 3)
A7,y Alge] FAT/NFERTED S EPFA 7
b AT AH
a: PAFA 71L7]
9.0 &1X=

9.1 Standard Methods for the Examination of Water and Wastewater. 23rd ed,
Part 3120, “Metals by plasma emission spectroscopy’, APHA, AWWA, WEF,

(2017)

9.2 EPA Methods 200.7, Revision 4.4: “Metals in Water by ICP-AES-Method
200.7, Determination of trace elements in wastes by inductively coupled plasma -

spectrometry”, US EPA, (1994)

10.0 5§
x 1 A=8Y E¥ #
Ay I BEET 53
A4 A ARZAT (R = 0.99
AATRAAZ | ZAZe] + 15 % o]
AE e 25 % olu
A 5% ~ 125 %
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%2 AEAREGA-QALRERYA % 929 AGHFom)H 43

Al (mg/L)
Qa9 | Agsgaat | aesged Baany
Cu 324.75 219.96 0.006
Pb 220.35 217.00 0.04
Ni 231.60 221.65 0.015
Mn 257.61 294.92 0.002
Ba 455.40 493.41 0.003
As 193.70 189.04 0.05
Se 196.03 203.99 0.03
Zn 213.90 206.20 0.002
Sh 217.60 217.58 0.02
Sn 189.98 - 0.02
Fe 259.94 238.20 0.007
Cd 226.50 214.44 0.004
Cr 267.72 206.15 0.007
! Standard Method 3120 Metals by Plasma Emission Spectroscopy (1999)
2 : EPA Method 200.7 (1994)
%3 fEARBY2G-AATFERY B4 2A(e)
3 = = A
AA} goje 19 A3 (incident RF power) 1 100 watts
HkAl B 139t A9 (reflected RF power) < 5 watts
2z 9 AJekszo] (viewing height above work coil) 15 mm
T X E (injector tube orifice 1.d.) 1 mm
ol=Z & ¥ (argon supply) liquid or gas
ol2 ¢+¥ (argon pressure) 40 psi
Wzt o274 <% (coolant argon flow rate) 19 L/min
oo 2= &HF ol =2 7|A] -4 (aerosol carrier argon flow rate) 620 mL/min
HZ o274 #<% (auxiliary argon flow rate) 300 mL/min
AR &9 €<% (sample uptake rate) 1.2 mL/min

_10_
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