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Agilent 7700x/7800 ICP-MS+= CHIXH ZH MIAHE 95t Y S=

M DEEE ZE)Q thaMut 1173t HMI(High Matrix Inference)
AAHIO Ot IHERIA LHM S ATSI| SLICE Octopole Reaction
System(ORS) & 7|2 S&?t 1 BHEZ|A A=0f CHSto] 2tHELCE
=2 2=t 2 2M0l 7MY MHE MBsto], LAE BM0A HtS A
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7 B A S HA &LIC} O] & 7kX| 4= ICP-MSQ)
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AME HE IIs AR ST ST IS CHEst|
f20il, 0]= Method 6020A0]| CHal OHR S TFLICE.
US EPA Method 6020A(7H’é§1.1i 4, 20074 2%)5 = H 2= 2Ht™M O 2 Method 6020AS AHESHO

NBQ 7| ZEE L= 2eiS0f| Zatst T2k A0 AR BM A9 2X|XS HOFLI|Ct YHIXQl 3+
sub-pg/L 5= ZHO| MEE = AFLICEL EPAE - WHEEAMM, Ao 2= #A= S CHlA 7S
=84 % 2N H7[= Wl 237FK] A 204 Chet ASLIC O] 2= ZHI S SAIO WA += U=
Method 6020AE &2|G|0|H517] ffoh 2] M A HtSd A 7tATH SIXIEE He EE= SEX YLICL
HAE +HSIASLICHE ). Ol= ZE CHAX}F ZHY S HI75t7] 2loH, CH At
- (ZHd) O| 2T 1/}XHEM=E) 0|22 27| X0 E

. ®1XH EPA7} Method 6020A01| CHaH Ha|ojo] M3t 214, Qs AlZ|MO| 9= 7IM HX HEMH Aol TIQMS
*3tet2 2 Mol i SEHS(CAS Registry Number) 0|03to=|, HEl g0l ptE U BB gBA 2aes
Mgt

#x CASRN=+
Aluminum(Al) 7429-90-5 E 2. M0l #K]% Na, Ca, C, S, P, CIS Zatet Z8t liE2 A7 I
Antimony(Sh) 440-36.0 40 ~ 80°| 0| CH$t Tl 7H
Arsenic(As) 7440-38-2 Eelala/ala =SHIHERIA AR Ljo| LutF QI CHRIX} ZHY
Barium(Ba) 7440-39-3 *Sc 13C160,, 12C'°0,H, “/CaH, *S'2CH, *81°C, #*8'C
Beryllium(Be) 7440-41-7 “Ti AP16Q, 46CaH, CI12C, 281NH, SN
Cadmium(Cd) 2440-43-9 Tj 9p18Q, 45CaH, 3CIN, CI'2C, 2S160H, 335160
Calcium(Ca) 2440-70-2 SoTj G160, 328180, 35CI1*NH, 3'CI'2CH
Chromium(Cr) 7440-47-3 v 35CI'0, 37CI'N, #S'°0H
Cobalt(Co) 040-48-4 %2Cr BAr160, ©Ar12C, 3CI'6OH, 7CI™*NH, #S™80
Copper(Cu) 7440-50-8 Cr BAEOH, “9Ar13C, 37CI160, 33CI'80, ©Ar2CH
Iron(Fe) 7439-89-6 *Fe ©APN, ©9Ca™N, ZNa?'P
Lead(Pb) 7439-92-1 **Mn 37CI'#0, 2Na*2S, *Na¥'PH
Magnesium(Mg) 7439-95-4 “Fe “Ar'®0, ©Ca’*0
Manganese(Mn) 7439-96-5 *Fe “0Ar160H, *Ca'*0H
Mercury(Hg) 7439-97-6 N “°Ar'®0, ’Ca®0, *Na?5C|
Nickel(Ni) 7440-02-0 *Co “Ar80H, 43Ca’®0, 22Na*CIH
Potassium(K) 7440-09-7 *Ni #Ca'®0, *Na*Cl
Selenium(Se) 7782-49-2 °'Ni “Ca'’0H, 8Ar»Na, 2Na*CIH
silver(Ag) 2440-22-4 Cu ©A[2Na, 12C160%Cl, 12C14NCI, 31P22S, I1P160,
Sodium(Na) 7440-23-5 “Zn 28160, 32§ IBAMI2CI60, 3BAMZCI4N, *8Ca’e0
Thallium(Tl) 7440-28-0 Cu 28160, H, 325 H, 14N160%Cl, Ca'®0H
Vanadium(V) 7440-62-2 “zn S150,, 25¥S, S, 18Ca’0
: Zn 283SH, 33, H, *Ca'*OH, 1“N'60%7Cl, 160 Cl,

Zinc(Zn) 7440-66-6 g g, 55,

d2{Lt o] EMES AFE5to Z2HE H|o|E FE “Ga $1%0,H, %S H, 1°0,7C|

=HE SRS HsS UEd S e mEgas #5710, %,

24 = JAELICH He 2 #HE 2/ Method "'Ga #S10,H, *ClH, *Ar'P

200.8[1]2+ 2|, Method 6020A= CHAXt ZHY "Ge WAFS, SCITCI, “Ar160,

HAHE gt £=/8H8 E(CRC)2t 22 ICP-MS "Ge “Ar2SH, ©Ar®3S, SCICIH, ©Ar°0,H

7|2l &= Hetstx| gf&LICt O A1t Method “Ge DArS, 9TCl,

6020A= Agilent 7700x/7800 ICP-MSOl|AM & & As ©ArSH, ©°Ar35Cl, ©Ca%Cl, CIH

(He) ZEOf ALRS 518310, =2t 0|X| A= e .

FYNME ZECHEX 7MY S & 28X CR 556 OArBAL

A = S U, ®Se ©Ar,, 9Ca,, “0Ar°Ca, 23, 160, 28160,



CESt Method 6020AZ 2M3H A2 & &
VHE(TDS)2 IR LI iR =2 + U2H,
TH A[ZI A0 MA| TDS HelE Zare & JUSLCt.
2fA ICP-MS M H2 el 0/X|2] (HEZ|A
0 2L 2MEE 5EE BF $+80l{0F o,
e YYHol EMH S HSoH| fIgiM =
A|20f| CHek AP H 2 8l0] O 2= WS Z-3Hof
SfLICH Agilent 7700x/7800 ICP-MS= EZ& AtQFQl
138t HMI(High Matrix Improduction) A| A&t
12 AE = 7|=(0RS)S ZEsto] ArEECZ M

= ClA

=

L=

Method 6020A 27 Attof| 2, A2k 2tA
MMM MO = UMSt= IHEZ]AL RYS
CHESH=E A2 A|E A0 il 2M 5t &Lt

A#H A= Z(NIST, Gaitersburg MD, USA), E2
NENE BEF HHAA (A EESE,
Charleston SC, USA)Z T4 &0 1/10 % 1/502

5| M5t MR oM, e HESHE(SPEX Certiprep,
Metucen NJ, USA)2t ATHO|3 El HIRHE L
BEME|YELICHAR! 1), ESt YR 5Tt 2
BESHE 2M5I0] 2MH HE oHA|(MDL)E

A Lot R & LI,
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Chal X7| A2k 5, oF 15A|2F SO & 15671HX| A=,

B AR E EMotFSLICE XI&XQl
tEF A|Z(CCB) & X|&HQ A HS
(BEUH) EZSE(CCV)2 1071 A|Z0ICt AHsO 2
BME|Q&LICEH ESHMethod 6020A2] %|A19|
AHH|0| E Afsto] @78t CHZE, ZH ceV 229 Ms:
CCV(LLCCV)E Mt &LICE.
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Agilent 7700x ICP-MS= A11et BF S2t=0t
Z74(1% CeO/Ce O|3})0l| M Zt55IH, S&HEl HMI
AAEIS ALESI0 OHEEIA X E 2aHX o=
M5t D O{EEIA A =0 27| oHE A
QX|ELICHE 3). No gas ZENM =%
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HA4= 24 A9 7 REE HO{FLICH

[o)

0
mjo

’

el
mo rir

k-
H n&

0

rn =

[

.

= =
2= -.-_-E!Eél

=N
SPHLE AHEOIA2H, HE 2E0A ZHE S =Y

UA HAY 2= ACh= A2 A= O EE] AL} 27
2l0|, S SPHAE AETttte AS Q0|EL



H 3.Nogas ZE % He ZE(xSe & V = 12 mL/min)di| AH238t=
ICP-MS %% =7

nj2to|g 4 4
Nogas 2EE HeRZE
ek Z2(W) 1550 g
A2 Z0|(mm) 8 s
Nebulizer HI £ (rps) 0.1 sdg
24 IIA(L/E) 0.6 g
3| M THA(L/R) 0.4 sUg
M 2E AH =g
Extract 1(V) 0 sUg
28 Ol X| THE(KED)(V) 3 4
M ItA RE(mL/E He) 0 4
21}
SMH A=
B 4= 27| 22 N20| S M5 E C1els
BE=ZE0| it 72] Bt 2M (2 24 =E

CHo 2= ot MDL2| 3~58H)0i| A =HE &l 3 A| 20t

MDL(pg/L)2 EHELICE He BE Z0, BhRt2|
SHE 52 £ XEI29] ppt MDL7HK| 26RO H,

Ol O] 2440 CHet 28t el @7 HLf ¢1X{9]
SESLICE Na, K, Cat 22 L O|HE Ha e
EHXt2]| £=9f ppb MDLE LIEFH&LICE

w3t DE OfER|AC BE BNSHE 7HY B
31 A10] B E|X| UUBLICE 0[RS BH9let AR
Q0| 2 ZASHE 2 MYS M BHCt
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>
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ZEE AL

ma LIPS =1 MDL (ug/L)
9 Be no gas 0.019
23 Na He 2.134
24 Mg He 0.582
27 Al He 0.214
39 K He 1.873
44 Ca He 3171
51 i He 0.007
59 Cr He 0.012
55 Mn He 0.012
56 Fe He 0.157
59 Co He 0.004
60 Ni He 0.011
63 Ccu He 0.012
66 Zn He 0.028
75 As He 0.013
78 Se He 0.034
95 Mo no gas 0.016
107 Ag no gas 0.007
111 Cd no gas 0.009
121 Sb no gas 0.008
137 Ba no gas 0.015
201 Hg no gas 0.005
205 Tl no gas 0.005
208 Pb no gas 0.005
232 Th no gas 0.009
238 U no gas 0.004

XMsToMe 85 HS - LLCCV

Method 6020A(2007H 2&)9| MZ22 QT AFE2
A AEIO| HA| A2 ARA TPHO)| CHEH 210 $HA| 0| A
X&EHMOZ AR E Hest| £H-sH= A2 BBt
o, sl X|&HMel Ak HE(LLCCV) ARE
BMotE AQLICH HEE = 28 oHAl= A 2L
+30%QIL|Ct. LLCCV A|l2= cCcV % cCB BZ=2 1t
S 7180l QC 20| IS ASLICL HEE
A9 LLCCV 5= = 0.5ppb0| 1, OJL|Z 214 (Na,
K, Ca, Mg, Fe)2| LLCCV &=+ 50ppb0|H, Hg2
LLCCV sE= 0.05ppbO|F&LICEH 15A]2H2
AZAONA LLCCVE 52| M3t &LICE 53] Ht=
EM0f st RSDE= CHEE 3%0[5t0| 1 2 E A9



3|48 +30% SHAI(CHEE £10%) OILH & LICE At D A S (X @A 100ppb, O|UH|E
Nsk LY 213t Hg H|2|)(E 5). 0] = Agilent A 10ppm) = 2M He BESEO| 2J3
7700x ICP-MS2| EFSH ZHE 5! Mt ot HMEELICH 2 ZAHo M, 2ol 21F BESE
7| HEH S UBSIRSLICE (CRM)S =M HO| BZOZ AtEE £ Q&L|CL
H 62 67tX| CRMO]| CHSt 01F s =5 EOFLICE
Z£H H2|(dynamic range) 2t I Ao A 71 == “A|CH” Hoj| EA|EIL|CE,
71& ZHetstn Mebot BEM 2 WSSt H 7|7 = 1/102 S| MEl Ao AL 7|7|0M 5E=
DBk S| A 0|t He|of B10{h Autot dSHK| OFX|2 Sof| EA|EIL|CH 2 R0l A AFREI ZHokst
HrE QUHEQI A ZE M| 2 ZE Hel A stofl, 2M3HEl ZF #H2l(dynamic range)=
(dynamic range)E 7tX| 11 QU0{0F RILICL E 4= 2pptolA 120ppmO|&0|A 1, 7|EF ZH 2 L2

LU Ol 2tA Mol M Z0M Hel BE HA0 CHSE 214 0] CHal 1000ppmS X 1HsH= Ast HQIE
£ He|(dynamic range)2| 5totS THXIE| = ppt2  H|ZELICH1].
MLt Ol= B 50| E{F= LLCCV 2|20l
osff B = AELICE et gl HUL - QS o 3|48
15A1ZH A|RA SeH SO 2 & 671X|2] CRM2

(=]

.l.l

D) L e s B e LRI DI o s ol S{SIASLICHE 6). 01701 NIST 1643e(2)
2t - 50ppt D2E EZ2X CRM-ES(Z 317 EI%5/2), CRM-
— 5 RS-A, CRM-RS-B(Z E|X ), CRM-Soil-A !
4 e %SD  34B()  CRM-Soil-B(E2)7f e YLLICE BE CRMS

Be 0.492 4.1 98.4 S| ME|X| EAA L—|'(N|ST 1 6436), 1% HN03/0.5°/0
5 1310 . o 3 HCIOM 102] 8| A3t AHLINIST 1643e X B
v 16 i o naE BESA CRM), £ 5012 3A181%7|of
. e e o (BE DAL BEZ2Z CRM), O 0| Ate] A2 FA2]
: e > o I glo] BMEAALICH ATt B 73t ZALICH
Ca 39.387 9.3 78.8

\' 0.489 0.9 97.9

Cr 0.504 1.7 100.8

Mn 0.485 1.5 97.1

Fe 49.210 1.4 98.4

Co 0.489 2.0 97.8

Ni 0.509 3.0 101.9

Cu 0.508 2.3 101.6

Zn 0.433 4.1 86.7

As 0.498 1.1 99.7

Se 0.482 5.3 96.4

Mo 0.470 2.4 94.0

Ag 0.471 2.2 94.2

Cd 0.489 0.9 97.8

Sb 0.479 1.2 95.8

Ba 0.492 4.9 98.4

Hg 0.068 10.4 135.7*

Tl 0.461 1.5 92.1

Pb 0.480 1.3 96.0

Th 0.461 1.6 92.3

u 0.461 1.6 92.1



6. 2ME 671X(2] Q15 BESH FH(MSE a2 £+8H Li| pg/L) OFX[2t & B2 0] AIZ 20| M LIEtLHE £F H2l(dynamic range)S
AE3h= 67kX| CRM2| |AE X[ S HA|

Ax NIST 1643e CRM-ES CRM-RS-A CRM-RS-B  CRM-Soil-A = CRM-Soil-B E|ch 1/102 3|4
(na/L) (na/L) (na/L) (na/L) (na/L) (na/L) (na/L) (na/L)

Be 13.98 20 0 0 0 0 20 2
Na 20740 200000 0 50000 70000 100000 200000 20000
Mg 8037 100000 70000 120000 70000 80000 120000 12000

Al 141.8 700000 250000 600000 500000 700000 700000 70000

K 2034 150000 150000 200000 200000 210000 210000 21000

Ca 32300 80000 300000 300000 350000 125000 350000 35000

% 37.86 1000 250 1000 100 800 1000 100
Cr 20.4 800 300000 15000 0 400 300000 30000
Mn 38.97 4000 8000 6000 100 100000 100000 10000
Fe 98.1 350000 1200000 400000 200000 350000 1200000 120000

Co 27.06 100 100 150 0 100 150 15
Ni 62.41 300 500 500 300 200 500 50
Cu 22.76 200 1000 1000 300 3000 3000 300
Zn 785 1500 15000 5000 1000 70000 70000 7000

As 60.45 100 600 200 200 6000 6000 600
Se 11.97 50 20 10 10 0 50 5
Mo 121.4 0 0 0 0 0 121.4 12.14
Ag 1.062 0 0 0 0 0 1.062 0.1062
cd 6.568 0 100 30 0 200 200 20

Sh 58.3 0 500 40 30 400 500 50

Ba 544.2 0 500 4000 5000 7000 7000 700

Tl 7.445 0 10 10 0 0 10 1

Pb 19.63 300 7000 2000 400 60000 60000 6000
Th 0 100 20 100 100 100 100 10

u 0 0 10 30 10 250 250 25



HE6.67tX| Q15 EESE0| i3t 215 2t 3|42, 10HHE S| A =l A| 22 50HH 2 S| M El A|Z At0]o] EETH LA H2 Fojth ZAE, HERIA LM, N
A M HQIE 90|, BIZt2 st 200 Chel Q1B El ZHo| S S LIEH.
nst | NIST | 237 | 2947 | SHUE FAAR )\ AR | SR | gyox | Eyw | Eyp | EY B
1643¢ 1643  H™=  EHN= A A B B (08)  (50Hf)  (10tH)  (50tH)
(108H) (108H) (50tH) (108H) (504H) (10tH) (50tH)
9Be 107.6% 106.6% = 95.8% | 102.1%
23 Na 94.9% = 929% | 96.7% 96.8% 102.8% 117.1% | 95.0% @ 97.8% | 91.9%  93.4%
24Mg  1015%  91.7%  101.0%  101.9%  97.8% 94.8%  102.2%  1049%  99.5% = 932% | 96.4% | 90.6%
27 Al 103.9% 1059%  99.6%  100.9%  100.8% = 99.1%  101.8%  1041%  98.0%  100.1%  96.1% | 97.8%
39K 99.7%  885%  100.5% | 99.5% | 99.3%  103.9%  102.8%  104.0% | 97.8%  987%  955%  95.6%
44Ca | 101.9%  100.1% = 97.3% 99.4%  100.1%  101.7% = 97.7% 99.7% 97.2% | 100.0% = 96.7% | 99.0%
51V 102.3%  100.0% = 97.8% 97.2% | 99.8%  102.0% = 97.3% 98.2% 99.3% | 99.3% | 96.8% @ 96.5%
52 Cr 103.5% 102.1% = 96.5% 97.5% | 102.7%  106.1% | 101.8% | 104.8% 943% | 96.1%
55Mn | 101.4% 985%  104.2%  95.8%  1059%  100.1%  104.5% | 97.7% 99.1% | 100.9% = 98.5% = 99.6%
56 Fe 104.0% 108.8%  99.2%  1008%  101.1%  1044%  988%  1015% = 97.8%  99.9%  96.1%  97.8%
59 Co 99.0% = 96.7% = 99.4%  1009% | 112.4%  116.9% | 98.1% | 101.4% 99.4% | 101.3%
60 Ni 101.8% 100.7% = 96.8%  100.0%  101.2%  1057%  96.0%  100.3% | 96.0% | 99.4%  96.8%  100.4%
63Cu | 100.5% 98.8% = 94.8% 98.6% | 98.1%  102.5% | 94.6% 99.1% 94.6% | 98.0% | 100.4% @ 97.1%
66 Zn 98.7% | 101.8% = 94.5% 99.2% | 105.1%  102.5% | 94.4%  100.1% | 96.2% | 100.5% 100.0%  106.2%
75 As 101.0%  102.1% = 99.9%  101.8%  101.7%  105.6%  100.0%  102.1%  100.2% | 102.2%  99.3%  100.7%
78 Se 94.9% | 101.0% = 99.2%  101.4% 93.6% 95.0% 93.8% | 94.3%
95Mo | 107.3% 96.5%
107Ag | 93.1%  91.3%
111¢cd | 99.2% | 100.9% 996%  101.3% | 97.8%  100.3% 96.8% = 98.4%
1218b | 102.2% = 99.7% 100.6%  100.5%  100.0% = 99.2%  101.2% = 99.5%  101.8%  101.5%
137Ba | 107.9% 99.8% 100.0%  101.2%  107.9%  101.4%  107.1% = 99.9%  1055% = 98.0%
205 TI 955% = 94.1% 88.0% 95.7% 84.0% 95.1%
208Pb | 101.3% 104.6% = 94.2% 98.6% | 107.4%  110.6%  104.3%  101.6%  102.1% | 99.8% 104.8%  108.8%
232 Th 94.6% 97.8% | 98.4% 98.9% 93.9% 94.8% 96.5% | 97.9% = 97.3%  98.8%
238U 97.1% 98.1% 91.3% 93.6% 941% | 96.6% | 107.7%  97.4%
e 9 JUE - 1710 HISHS LHe| BHE=A HT} OjUIE #lA)2 BHE A|Z(MS 3 MSD) o

g94(MS) I HEZIA M7} =H| 8%(MSD)

HIZIE S 042 7}X| O| R 2 7ICIZ2 2 IHEZIAQIL|CE,
40HHIRHENE 24 3%2 & 22 THE(F
NaCl)0| £0{ 2, 0| HE2 nebulizer &, EX|
27| W QIEHo|A 2of| ZXE|N M= Sty gt
HMAHAQl U XSHE Xele & JSLICEH £ Nas
&7 0| 23}x|= | A0|H (A o2t MLI(IP) =

5.14 eV), A0SHX| o= E2tADS| Zn, As, Se, Cd
Sl HgQt Z2 Bt =2 [P 49| #22 HXSHA|
TAANZE 5 JASLICEH M HISHE (3% 1&< NaCl)E
1/102 3| M5t 10ppbl] AE BEE =& =(1ppm2

HItSt&LICh TA| AR A 20| MS2EMSDE
212} 43| ZHSIASLICE 42 EFH B 202

E 80f| Ltot QSLIC LR E2 2|22 +10%
O|LHRI 1, 15A| 2 A|H A Q| %RSD= YR O =

R HMEO|USLICE 2E Z<20l, RPD {2 EPA
SHAI2] £20% He| LHoll ASLICE.



H 8. 10ppb A7t £ (1ppm Ca, Fe)ol Ci$t 1/10 HIGHE THEZIA M7t H 9. 15AZt &t obd Set XXl 2 A5 (cev) BE=E(dE
x| =

2H(MS) U THEZIA HMIt 2X| H(MSD)2| Z2t= MS2H MSD Al 29 Helo| SZHH)2 NIST 1643e %(EIMEIXI A3)oll et Ho| HY
%RSD X % 3|489| uH= XM(n=4) WS LIEIY. RPD = B2 MS2  (%RSD).
M MSD zte| At H{ME %to|
% MCH TEZ= MK}
MEZA H7b 8%  BEYA M7 2H 8%  RPD oin covng) NIST 16436(126)
M7  %RSD % M3  %RSD | %
32 32 9 Be 3.7 7.0
9Be | 10513 4.0 1051 10572 4.4 1057 -06 23Na 55 5.9
24Mg 928.493 54 928 921914 54 922 07 24Mg 41 5.0
44Ca 892.134 58 89.2 90538 10.0 905 -1.5 27 Al 21 4.6
51V | 10246 3.8 1025 8848 1.7 885 136 39K 4.1 9.4
52Cr  9.82 6.6 982 871 18 871 113 44 Ca 3.5 54
55Mn 9557 49 956 9433 19 943 13 51V 1.3 1.1
56Fe 886110 2.0 886 905780 1.8 90.6 -2.2 s52Cr 4.1 39
59Co 9205 3.0 921 9098 28 910 1.2 55 Mn 3.4 4.0
60Ni 9144 31 914 9216 36 922 -08 56 Fe 3.3 31
63Cu 8895 46 890 8835 43 883 07 59 Co 3.0 25
66Zn  9.470 51 947 8833 50 883 6.7 60 Ni 4.0 3.0
75As 10220 1.1 1022 8.099 04 81.0 208 63 Cu 4.2 31
78Se = 9241 64 924 8799 25 880 48 66 Zn 3.0 22
95Mo  9.859 2.6 986 8349 15 835 153 75 As 0.9 05
107Ag 8826 12 883 8774 08 877 06 78 e 0.8 2.0
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