Aplikacni vyvhody ICPMS QqQ
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CPMS QqQ

ROK 2012 - Agilent Technologies po letech vyvoje uvadi jako prvni na svété ICP tandemovy

hmostnostni spektrometr s kolizné reakcni celou

- mezi¢lanek doplnuijici jiz rutinni kvadrupodlové ICP a cenové
vyrazné drazsi sektorové ICP spektrometry

- moznost kontrolovat vstup do reakcné kolizni cely za
pomoci Q1, byl az po uvedeni na trh docenén a rozvinut v
obrovskou Skalu aplikaci protinajici vesSkera odvétvi analyz

Quadrupole mass filter (Q1) Quadrupole mass filter (Q2)

‘ N) Reaction cell
— @ T

5th Edition

Handbook of ICP-QQQ
Applications using the
Agilent 8800 and 8900

Agilent ICP-QQQ

ICPMS 8900 uvedeno v roce 2016
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Rutinni analyza pud na ICPMS QqQ

- zachovava stabilitu méreni jak SQ ICPMS
- vysoka matricni tolerance — moznost uHMI

- prinasi moznosti pro prekonani interferenci
- As, Se, V trpicich interferencemi

- molekulovymi/izobarickymi ArCl+, CaCl+, ArAr+, GeH+, and BrH+, CIO+, Zn+
- dojté nabitych iontd 150Nd, 150Sm, 156Gd, 156Dy, 160Gd, and 160Dy
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River Sediment A (1/10, n=26)

Rutinni analyza pud na ICPMS QqQ T

(ppb)

“Be ND
o ZNg 5191 26 5000 104
““ C U “Mg 7292 26 7000 104
;;: S e ; « T4 Ge 1510 () A 25862 24 25000 103
£ . J :‘3”9'::’ .[:ull - K 15623 2.2 15000 104
g, ) ) “Ca 28860 21 30000 96 e
i} ny 2% 2t " 106 Vyteznost CRM

® 183 Ir{I5TD ) [He]

. - B2y 29792 27 30000 99 96 -106 %

“Mn 809 2.2 800 1m

ES
ES
ES

[HH ]
ES

CCV 4
Sed-A
ES
ES
ES

covT
Sod-A
ES

Ccve
Sod-A
ES
ES

cov o
Sd-A
£s

cov
ES

Cow iz

ES

cal blank
o 4
IV
Spd-A
Gov 1
Sod-A
Covz
Sod-f
Sod-A
COVS
Sod-f,
CCYE
Sod-A
cova
Sod-A
Sod-A
Sod-A
ccv 13
sid 1
st &
nnse

Samples

Stfe 120085 27 120000 100

Figure 3. ISTD signal stability for 130 soil/sediment samples (plus calibration standards and OC samples) over 12 hours *Co 1 29 10 106
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Prinosy ICPMS QqQ pfti analyze potravinovych doplnku

- Mnoho toxickych prvk jako As, Hg, Cd, Pb atd., jsou
rutinné monitorovany k zajisténi kvality a bezpecnosti
potravin

- Na druhou stranu minerdly zdravi prospésné jako Na,
Mg, K, Ca, Se, atd., jsou také méreny

- Sirokospektralni analyza s vysokym dynamickym
rozsahem desetiny ppb — 100ky ppm

- Tvorba a vyvoj metody velice zjednodusen diky
prednastavenym metodam a automatickému ladéni coz
zajisti presné a opakovatelné vysledky bez ohledu na
zkuSenost operatora
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Prinosy ICPMS QqQ pfti analyze potravinovych doplnku

PSeni¢nd mouka - vytéznost

Element Measured Solution Recovery
Concentration (pg/L) (%)
23 Ma 65.2 97
24 Mg 3842 96
27 Al 39 88
31->47P 12936 97
32->485 15496 94
9K 12700 96
44 Ca 1871 98
51V 0.10 100
55 Mn g6 95
56 Fe 142 101
63 Cu 19 96
66 Zn 112 96
75 As 0.047 a7
75->91 As 0.049 101
78 Se 11.5 101
78 -> 94 Se 11.8 103
85Rb 6.54 97
95 Mo 4.60 99
111 Cd 0.239 94
118 Sn 0.0355 118
202 Hg 0.0066 131
208 Pb 0.0937 90

Perfektni robustnost, matricni tolerance, vysoky dynamicky rozsah detektoru

<+

zvysena presnost vysledkd zejména pro kovy zatizenymi interferencemi.

Stabilitni diagram pres 12 hodin méreni
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Analyza Olova — odstraneéni interference rtuti
- Analyza izotopU olova je vyuzivana k datovani stari materialt (Pb-Pb dating)

3 izotopy olova vznikaji radioaktivni preménou
- Pfirodni izotopovy pomér Pb se v case méni Uran (23°U - 207pD; 238U - 206pp)
Thorium  (232Th - 208pp)

Problém : Korekce prirodniho Olova obsazeného ve vzorku

Jediny neradiogeni izotop olova 24Pb  ALE  Izobarickd interference 204Hg
x Nelze odstranit ani na HR-ICPMS — rozliseni nedostate¢né ™= nutnd matematicka korekce

/ Pouziti ICPMS QgQ - ,charge trasfer reakce”s NH3 v kolizné reakcni cele

Hg* + NH3 - Hg0 + “NH3 *
Pb* + NH3 — témeér nereaktivni
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Analyza Olova — odstranéni interference rtuti s pocnsiczkovi vasenyen zemin

204 Eu(NH,),; Yb(NH,),; Ce(NH,),
- Vysoce reaktivni NH3 muze vytvaret v reakcni cele mnoho 209 Yo(NH,); GAINH),
jinych iontovych klastr( interferujicich na analyzovanych 206 YO(NH,),; LUNH,),; La(NH,),; Ce(NH,),; GA(NH),
hmotach 207 La(NH,),; Yb(NH,).; Gd(NH.),
208 Ce(NH,),; GANH(NH,),; TONH(NH,),; Yb(NH,),; Gd(NH,),
- Nastaveni Q1 jako ,,bandpass” filtru - Nastaveni Q1 jako ,,mass” filtru
Systém se chova jako Single Quad ICPMS — do CRC Systém do kolizni cely filtruje pouze hmotu
vstupuji vSechny ionty produkované v plazmé analyzovaného kovu a interferentu a ten nechava

reagovat s NH3

1ppb Pb+TI i | , 1ppb Pb+TI
+ 50 ppb REE | f ' + 50 ppb REE

o
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Analyza Olova — odstranén

Ovéreni funkénosti metody a odstranéni interference Hg na ?°*Pb metodou pridavku Hg

7 o

| interference rtuti

204ph 208p IR (204/208)
Sample CPS
Theoretical NA NA 0.02671
Pb 3518.5 136124.8 0.02585
Pb Hg 5 ppb 3510.0 139585.9 0.02515
Pb Hg 10 ppb 3439.2 132796.4 0.02590
Pb Hg 20 ppb 3464.8 134417.7 0.02578
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Analyza Nanocastic

DulezZité: - nizké pozadi
- vyuziti orthogonalniho detektoru <0.2 cps (Ag)

- vysoka citlivost Gcps/1ppm

- kratky integracni Cas 100 usec

|

ICPMS 7900S5Q i ICP MS 8900 QqQ




Welcome to ICP-MS MassHunter Method Wizard

Analy’za NanOEa’Stic Ag Nanoparticle

O Single Element / Isotope
_ jed n Od u gél’ ana Iyza Single Particle Analysis using fast TRA mode.
, ° . O Rapid Multi-Element Nanoparticle Analysis
- bez problému ICPMS SQ i ICPMS QgqQ

Fast Time Program Analysis for multi-element nanoparticle.

O 2 Elements / Isotopes

Single Particle Analysis Configuration

Nameérena velikost NP v porovnani s analyzou elektronovym mikroskopem Set parameters for Single Partice Analysi,
Itluminal Particle size (nm) Measured particle size (n=10) o e . Sample Pump Tube 1D 1.02 mm .
size I(I'II'I'I) byTEM — — y = dete kcnl Ilmlt sample Inlet Flow: 0.346 mi/min
edian ode ean v s .
. . . nanOca StIC Ag 6,5 nm Response Factor Calibration Solution:
size (nm) RSD (%) size(nm) RSD(%) size (nm) RSD (%) 1000
lonic Standard Concentration at 197 u: - ppb
10 8.9 +0.1 9.0 3.3 10 0.0 9.2 33
Reference Material: NISTRM 8012 ~
30 276 21 269 0.3 28 0.0 27.0 03 - BED -backeround _ =
Reference Element Mass: u
60 560 £05 561 03 %6 18 572 04 eq u |Va Ie nt d ia m ete r 3 n m Mean Reference Particle Diameter: 27 nm
Reference Material Density: 19.32 g/em ?
10 Am particles Concentration of Reference Material: 20 ng/l

1
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Analyza Nanocastic SiO,

»raw’ signal a vypoctena distribuce 50 nm castic
- problematické z divodu interferenci na 28Si (CO* a N2%)

- H, jako reakéni plyn — charge transfer T Background noise

1 50nm particle
- detekéni limit nano&éstic SiO, stanoven < 50 nm | | 'hh

- BED —background equivalent diameter 22 nm

Namérena velikost NP v porovnani s analyzou elektronovym mikroskopem

Nominal Particle size (nm) Prepared particle Measured particle size (n=10)
size (nm) by TEM concentration (ng/L) Vysledek distribuce 100nm a 200 nm v 1% EtOH
Median Mode Mean _
size (nm) size (nm) size (nm) 4H | |
50 46.3+ 3.1 40 49 50 50
60 57.8+35 40 61 62 62 ﬂ
100 97.0x48 100 99 100 102 Jl‘ [h"**"mh- - _,._nH‘mH ﬂ-h-”-—u- ]
200 198.5+10 1000 200 204 200
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Analyza platinovych kovu, Ag a Au pomoci ICPMS QqQ

Zvysujici se potreba analyz — ulpivani v
prirodé z rozrustajicich potreb primyslu
na zpracovani téchto kov(

Specifickd analyza z dlivodu prekonavani
mnoha interferujicich ¢astic

Ani rozliSeni konvencénich HR-ICPMS neni
dostatec¢né na odstranéni vSech
interferenci

103Rh+ Od 87Sr16o+

105Pd+ Od 89Y16o+

Vyzva pro ICPMS-QqQ

Mass Analyte Isotope Abundance (%) Potential Spectral Interferences
Rui Rh Pd Ag Isabaric Hydride Oxide/ Argide Other
Hydroxide
96 5.54 Zr, Nb, Mo Se0, BrOH
98 1.87 Mo MoH Se0 NiAr CuCl
99 12.76 MoH ZnCl
100 12.6 Mo Sr0 MiAr CuCl
101 17.06 MoH RbO MiAr Zncl
102 31.55 1.02 Sr0 MiAr CuCl, ZnCl
103 100 S0, RbO CuAr ZnCl, Pb*
104 B.62 11.14 SrD ZnAr ZnCl, Pb**
105 22.33 YO, SroH CuAr ZnCl
106 27.33 cd YOH, ZrO ZnAr
107 51.84 Zro ZnAr
108 26.46 cd 2r0, MoO ZnAr
109 48.16 NbO
110 11.72 cd Zr0, Mo
Os Ir Pt Au
184 0.02 w MNdAr
186 1.59 w Yhio MdAr
187 1.96 Re WH Ybo SmAr
188 13.24 Ybo SmAr, NdAr
189 16.15 Ybo SmAr
190 26.26 0.014 YbO SmaAr, MdAr
191 37.3 LurQy EuAr
192 40.78 0.782 ¥bO, Lud, HfO SmAr
193 62.7 HfO EuAr
194 32.97 HfO SmAr, GdAr
195 33.83 HfO GdAr
196 25.24 Ha HfO GdAr
197 100 Ta0, HfOH GdAr
198 7.163 Ha WO, TaOH GdA

«
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Analyza platinovych kovi pomoci ICPMS QqQ

- ICPMS 8900 QqQ vybavené UHMI a CRC
- Minimalni redéni v kapalné fazi a nasledné pouziti
UHMI zamezuje kontaminacim
- Poutziti UHMI snizuje mnozstvi aerosolu do plazmy
a tim podporuje ionizaci Ir, Pt, Au

- CRC s NH3 jako reakénim plynem
- MS/MS Mass shift mode
- M*, M(NH)*, M(NH2 )*, M(NH3 )*, MNH(NH3)*
No Gas He NH,-L NH,-M NH,-H
Acquisition Mode sQ sSQ MS/MS MS/MS MS/MS
Cell Gas N/A He NH, NH, NH,
Gas Flow (mL/min) N/A 5.0 2.0 3.0 5.0
Octopole Bias (V) -8 -18 -5 -10 -12
KED (V) +5 -8
Cell Exit (V) -90
Deflect Lens (V) 20 0 10 6 2
Integration Time/Mass (s) 0.2 0.3 1 1 1

Porovnani vytéznosti spiku matrice na
urovni 1 ppb NoGas, He mod, NH3 mod
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Analyza REE - kovli vzacnych zemin

N JIZ BRZY!

 11:45
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Autorizovany distributor H PST
Agilent Technologies \

Tomas Foijtik
Servisni a aplikacni specialista - atomova spektrometrie
(ICP-MS, ICP-OES, MP-AES, AAS, Savillex, Mikrovinné rozklady)
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