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32 1. Agilent ADS 2 Xt&

Agilent 7850 ICP-MS.

7850 ICP-MSHl| =
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20| He HEHe
Egtxot 2 UHMI-4
RF (W) 1600
AlE 210|(mm) 10
Nebulizer 7tA(L/min) 0.83
3|M JLA(L/2) 0.15
RIESES S s =3
M ItA R&(mL/E) 5 10
ol x| T A (V) 5 7
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TS 84T HEHO| AFBE 4 ABLICHHIS A 8l 4),

or

o
07 20) EAE TR 812 314 7|52 “HYM 55 H9)
AIP0f T2t QC ALER0f HOA 314 B AW S Meystol
S 4+ UeLICh 34 U WAL s BE 2T “ISTD
548" Mools H8g + ABL

Method
Outlier Minimum Value Mazximum Value Reference Error Action
Calibration Curve Fit R 0.995 Ignore and Continue
Relative Standard Error % 90 Abert
Relative Error % %0 Abert
% [ compared with CalBlk ] s 125 Dilute and Re-Run
Spike Recovery % [ compared with SpikeRef | Spike Ref Ignere and Continue
QC Sample Cone Stability % [ use 'QCT' Sample] 20 10 ol Recalibrate and Continue
QC Sample Conc Stability % [ use'QC2' Sample ] 85 15 o Ignore and Continue
QC Sample Conc Stability % [ use "QC3' Sample ] ol Ignere and Continue
QC Sample Cone Stability % [ use 'QC4' Sample ] el Ignore and Continue
QC Sample Conc Stability % [ use'QCS' Sample ] acs Ignore and Continue
Count RSD % 5| >= 10000 cps Ignere and Continue
Blank Conc Level % [ use 'BlkVify' Sample] 100 Blkvrfy Run Blank and Continue
¥ | Out of Calibraticn Curve Concentration Range % 125 Dilute and Re-Run
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Al,Mn, Zn,Hg % Pbol| = Tt ¢4 BESHO| ALSEASLICE
(Kanto Chemicals, &£)* ADS 25 AtE3H0] 4008, 200HH,
100¢H, 50HH, 208H, T0HH, 58, 281 3! T1HH(S| A =X 4 2)= Xts
SIME T = fl BESEERH HENS HAUSLICH

2 A0l A Hel= H 400 LI U SLICE

A A Hel(ug/L)
Na, Mg, Al, K, Ca % Fe 25-10000
Mn, Zn % Pb 2.5-1000
Hg 0.005-2
Be, V, Cr, Co, Ni, Cu, As, Se, Mo, Ag, Cd,
0.25-100
Sh,Ba, TI, Th X U
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sy g 715 oy
[ £9] Az } { T ] EMER =1 ISTD IDL(pg/L)
9Be 7tA O|ALE 6 Li 0.001
23 Na He 45Sc 1.8
NE 24 Mg He 45Sc 0.041
=g NE S 27 Al He 45Sc 0.055
2 Ea. 20 s B7I% qc 39K He 455c 3.0
2 sl 200 i 204 cey cca
oo 2 six2, 200 (1074 Al 0tCt Algt) 44 Ca He 45 Sc 4.9
< E2, 204K
o s 51V He 72 Ge 0.001
AIRO| 3 Q= s, 20HH
AIO| 37t L= dli4, 208
52Cr He 72 Ge 0.008
n=3 | 153](2f 8AIZH) \
\ J 55 Mn He 72 Ge 0.019
N o I 56 Fe He 72 Ge 0.050
33 3. A2 3|4 E(Dilution Factor)g E0F = 24 A[ZA M YT HAES
2|l Agilent ADS 25 AFZSt0] Ats EH2 N 8|4 5 U= #l A|ZE Agilent 7850 59 Co He 72 Ge 0.002
ICP-MSE EXJELICE 60 Ni He 72 Ge 0.009
63 Cu He 72 Ge 0.012
N R N N N 66 Zn He 72 Ge 0.016
o|M Het 2 HIISH | ?I8] == CRM AR E 2]A 10| — " . 0,020
o S e e .
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Ch R4S sE7F A HRIE £1st= 22, ADS 2= Ats 95Mo He 1151n 0.001
BESM M S NSO E AR E CHA| HHSILICH oM H=tof 107 Ag He 1151n 0.001
CHOE ROt HILE Qo &8 i~ A|IRE ALO|AStD EEEF 111¢d He 1151n 0.001
bl SlAS O 1 SHA
g7t ol 2= BIIASLIL 121sb He 1151n 0.002
A7|H A EE HAENME SYT SMEL AZE AFEROLL, 137 Ba He 1151n 0.019
of Y dli4= Al 20| ot B2 S| A0|Lt ATIHO|Z 2 S 201 Hg He 1931 0.003
oforA Jb AIBH =0 =] [=Yelf=1
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EHUSLICH
Pb* He 193 1Ir 0.0010
241 gl o 232 Th He 193 1r 0.0001
= J—|‘ = E—l
238U He 193 1r 0.0001
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9 Be[NoGas] ISTD :6 Li [ NoGas |
x10 -1 |y =0.0036 * x +3.3006E-006

8

]

-4
2
0

51V[He
5

2

T

-3

R= 0.9999
DL =0.004703 ppb
BEC = 0.000905 ppb

ICEENE:

|

50.0 100.0

ISTD :72 Ge [He]
y=0.0591"x +0.0017
R = 1.0000

DL =0.04827 ppb

16 (2145 %] o
BEC =0.02935 ppb

|

50.0 100.0
Conc(ppb)

111 Cd [He] ISTD 1115 In [He]

x10 -1
4

Ratio

y =0.0030 * x +0.0000E+000

R = 1.0000
oL =0pob 164 (2] M%) kg
BEC =0 ppb

50.0 100.0
Conc(ppb)

205TI[He]ISTD:193Ir [He]

x10 2

Ratio

T2 4.Be,V, Cd & TIof| CHt

y=0.7535* x +2.7886E-004

R= 1.0000 N
DL = 0.001923 ppb 18 (BIME|X] )

BEC = 0.0003701 ppb

50.0 100.0
Conc(ppb)
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soiist A1

9 Be[NoGas] ISTD :6 Li [ NoGas |
%10 2 |y =0.0036 * x + 3.3006E-006
4 R=0.9999
DL =0.004703 ppb 50x
BEC = 0.000805 ppb

Ratio

Conc(ppb)
51V [He]ISTD:72 Ge [He]
x10 -1 ¥ =0.0591"x +0.0017
R = 1.0000
DL =0.04827 ppb 50)(

1.5 BEC =0.02935 ppb

Ratio

1.0 20
Conc(ppb)

111 Cd [He] ISTD :115 In [He ]
%10 -3 |y =0.0030 *x +0.0000E+000

R = 1.0000
DL =0 ppb SOX
BEC =0 ppb

Ratio

Conc(ppb)

205TI[He]ISTD:193Ir[He]
y=0.7535 * x +2.7886E-004
R= 1.0000
2
DL =0.001923 ppb
BEC =0.0003701 ppb 50x

Ratio

10 2.0
Conc(ppb)
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A& LITHTable 7). QISE|X] %2 2120]i “NA"2 D

HEAMOH 2|+20| MSEX| b5LICHL Y A0 S5
(H==0= Na, Ca, Mo, Ba, 4 E|HZ0{= Al, Ca, Cr, Fe, Ba,
E20fl= Al K, Mn, Fe, Cu, Zn, As, Ba, Pb)= £710]| Z2f He
O|Mo2 EHEIUSLICE WEtA 02t BHERIA S| Of2{%t
P00 Choll o EH FAIE A2 CIO|E{= ADS 2 AHE5HH

UrS BN Sof| BSEYBLICH

HE7.CRMOIM Q1B E #4095k 9 2|+28 ZHASLI, (n=3). = B9l= pg/LYLICH OfE7 EAIE 4Ol Hl0[E = Agilent ADS 25 A3 ItHE BH84 9

Agilent 7850 ICP-MSO| 2|8l = SE|ASLICEH

Table 704 2 = Q%0
+28 LIEtYe

LIEFHSLICE O

B2 Xs HEy

Qo e A=

2

s
=
=

=100+5
ICP-MS 2

B3Ot T 2 A
o

S|
orgt = ASE BoE

ZE DE AE=100+10% O[LiS
*

% 0l 2|28
ADS 27t 2ot
S A8ot0q Crefet
LI

I
ot

AL H=2(1643f) H|~(CWW-TM-H)

M E st Hn sk 3| =2(%) 3ME B U sk 3| +8(%)
(Dilution Factor) (Dilution Factor)

9 Be 1 13.53 13.9 102 20 20 19.2 96
23 Na 10 18640 19500 105 20 NA 608 -
24 Mg 1 7380 7410 100 20 NA <DL
27 Al 1 132.5 137 104 20 100 104 104
39K 1 1913.3 1980 103 20 NA 268 -
44 Ca 10 29140 30600 105 20 NA 253 -

51V 1 35.71 35.9 100 20 500 508 102
52 Cr 1 18.32 18.4 100 20 500 522 104
55 Mn 1 36.77 373 102 20 100 98.8 99
56 Fe 1 92.51 96.7 105 20 250 266 107
59 Co 1 25.05 25.0 100 20 500 529 107
60 Ni 1 59.2 58.4 99 20 500 534 107
63 Cu 1 21.44 20.7 96 20 500 536 107
66 Zn 1 73.7 75.0 102 20 500 522 104
75 As 1 56.85 57.1 100 20 100 105 105
78 Se 1 11.583 11.7 101 20 50 49.6 99
95 Mo 10 114.2 116 102 20 100 104 104
107 Ag 1 0.9606 0.929 97 20 20 20.9 104
111Cd 1 5.83 5.80 100 20 100 102 102
121 Sb 1 54.9 54.8 100 20 200 201 100
137 Ba 10 513.1 512 100 20 100 100 100
201 Hg 1 NA 0.021 - 20 NA 0.175 -
205TI 1 6.823 6.95 102 20 250 238 95

Pb* 1 18.303 18.7 102 20 500 485 97
232Th 1 NA 0.007 - 20 NA 0.048 -
238U 1 NA 0.006 - 20 NA <DL -

*Pb L|O/El= 206, 207, 208 &2/& 49 8l2 7|ZF2 = BlLC}




ESTRPN

H 7 AS. CRMOA QISE &
= Agilent 7850 ICP-MSOl 2|8l 2l S = A& LICE.

| 5= 3 2|88 EFIYUEULCE (n=3). 5k HHel= ug/LYULICH O1SAH FAIE Mo
|

ClOJEf= Agilent ADS 25 AFE5H0] Xt BHE4] 5|4

LIPS Z E|HE(RS-B) E2%(Soil-B)
M E s Y s 3| +2(%) 3ME QI5et Y s 2=E(%)
(Dilution Factor) (Dilution Factor)
9 Be 20 NA 0.025 - 20 NA <DL -
23 Na 20 50000 50300 101 20 100000 100000 100
24 Mg 20 120000 119000 99 20 80000 79400 99
27 Al 200 600000 589000 98 100 700000 680000 97
39K 20 200000 197000 98 100 210000 204000 97
44 Ca 200 300000 303000 101 20 125000 121000 97
51V 20 1000 959 96 20 800 772 97
52 Cr 200 15000 14800 98 20 400 389 97
55Mn 20 6000 5800 97 100 100000 97600 98
56 Fe 200 400000 409000 102 100 350000 351000 100
59 Co 20 150 151 100 20 100 104 104
60 Ni 20 500 478 96 20 200 205 102
63 Cu 20 1000 944 94 100 3000 3000 100
66 Zn 20 5000 4720 94 100 70000 69500 99
75 As 20 200 191 96 100 6000 5810 97
78 Se 20 10 10.7 107 20 NA 1.61 -
95 Mo 20 NA 0.83 - 20 NA 1.03 -
107 Ag 20 NA 0.19 - 20 NA 0 -
111 Cd 20 30 28.7 96 20 200 196 98
121 Sb 20 40 40.1 100 20 400 387 97
137 Ba 200 4000 3790 95 100 7000 6710 96
201 Hg 20 NA 0 - 20 NA <DL -
205TI 20 10 9.34 93 20 NA 0 -
Pb* 20 2000 1890 94 100 60000 57500 96
232Th 20 100 95.1 95 20 100 95.6 96
238U 20 30 28.9 96 20 250 239 95

*Pb L/OJEl= 206, 207, 208 &/2/49| 82 7[Z 22 BIL|Ct

o4 A|l2Q| An0o|3 3|48

I ol Al 20| O] R0 CHEH BHERIA ADMO|3 HIt= H 8
off Ltet J&ELICH A2 w5 &= Ba(20ug/L) X Hg(1ug/L)E
X 2let CHE 22| R0 Ciof Hef E&= 84 (F 4)2] 1/10
O|ABLICE e s A2l =2 ¥4 (Na, Mg, K, Ca) s=7t
AIO|3 0] H|SH LR =0t 0[2{3t A0 CHet 2f~22
HIOEX] et L|C

LS M H

ol Az o = 0|2 §A0f Ut 2| =22 AL0|=
+10% O|LHR 2™ O|= HEA 7850 ICP-MS 2A4'H2|

oo
YSLICH




H 8. gl 0l 0|2 p40 A0|3 845, (n =3).

7L [NoGas]
M 98e(NoGas)
CPS sME ESILIERT sag = S
(Dilution Factor) (ug/L) (%) el
W44 CalHe]
9 Be 20 10 94 _ .:;\é[r:fl
g ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, SSM;[[:e]]
27 Al 20 1000 95 2 L /____w.%Fe[He]
g == S = s ———— 59 Co[He]
51V 20 10 97 H S
g 66Zn[He]
52 Cr 20 10 102 : et
b 95Mo[ He]
55 Mn 20 100 97 H et
8 50 121Sb[He]
56 Fe 20 1000 97 o ratre]
205 TI[He]
59 Co 20 10 9% e
. 208 Pb[He]
60 Ni 20 10 94 =Z§Ln[[HHe]1
0.
63 Cu 20 10 95
66 Zn 20 100 93 I I I
75 As 20 10 93
ORI 5. 8A|ZF AR A0 HA CCV 2|2, 2t S M E AT #&F EHS CCVE
78Se 20 10 101 AFBRBLICE W7 HH 2 +10% HOf BHA S LIERALICE
95 Mo 20 10 95
107 Ag 20 10 93
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Agilent Advanced Dilution System (ADS 2) - 71& iR,
ONEHE 2allE, 5994-7211EN

Yamanaka, K., Wilbur, S., Maximizing Productivity for High
Matrix Sample Analysis using the Agilent 7900 ICP-MS
with ISIS 3 Discrete Sampling System, OfE 2 E 2rli =,
5991-5208EN

3. Kubota, T, ICP-MS % 7HE HEZS A2t EQC
24, ol E gl =, 5994-2933K0
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www.agilent.com/chem/7850icp-ms
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Zou, A, Yamanaka, M., Intelligent Analysis of Wastewaters
using an Agilent ICP-MS with Integrated Autodilutor, OHEHE
AH=, 5994-7113EN

Riles, P, Productive Analysis of High Matrix Samples using
ICP-MS with Advanced Dilution System, OH A E &S,

5994-7232EN
AL 3
A20EZE
HE /¥ OEHE HE HS od
Sample Loop for
5005-0425 1.50 mL 1.00 ID 1/pk
AVS MS/ADS 2 m mm ID1/p
Diluent/Carrier 6 L Bottle kit,
5005-0435 includes a 6 L can, GL45 StaySafe
cap, fittings, and venting valve
Diluent 2 L PFA bottle kit for
ICP-MS, includes 2 L PFA bottle
Bottle Kit: 5005-0436 ’ !
ottle Rits GL45 StaySafe cap, fittings, and
venting valve
Waste container kit, includes a
5005-0437 10 L waste can, S60 StaySafe cap,

fittings, and acid vapor filter

AVS MS Tubing Kit G8411-68202 AVS MS preconfigured kit

ADS 2 tubing kit, Valve C set-up,

5005-0106
2/pk
ADS 2 tubing kit, Valve C - AVS
5005-0107
MS Pump, 1/pk
ADS 2 tubing kit, Valve C - AVS
5005-0182
MS Valve, 1/pk
ADS 2 tubing kit, Valve B set-
ADS 2 Tubing Kits | 5005-0102 ubing kit, Valve B set-p,
4/pk
5005-0103 ADS 2 tubing kit, Valve A — Valve
C, 1/pk
5005-0105 ADS 2 tubing kit, Carrier/Diluent,

2/pk

ADS 2 tubing kit, Valve A - AVS

G8457-68004
MS Valve, 1/pk
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https://www.agilent.com/cs/library/technicaloverviews/public/te-ads2-icp-5994-7211en-agilent.pdf
https://www.agilent.com/cs/library/applications/5991-5208EN_AppNote7900_ICP-MS_soil.pdf
https://www.agilent.com/cs/library/applications/application-soil-7850-icp-ms-5994-2933ko-kr-agilent.pdf
https://www.agilent.com/cs/library/applications/an-wastewater-7900-icp-ms-5994-7113en-agilent.pdf%20%20
https://www.agilent.com/cs/library/applications/an-highmatrix-ads2-icp-ms-5994-7232en-agilent.pdf
https://www.agilent.com/ko-kr/product/atomic-spectroscopy/inductively-coupled-plasma-mass-spectrometry-icp-ms/icp-ms-instruments/7850-icp-ms

