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Microwave-Assisted Cloud Point Extraction in Combination with Air Segmented
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HNPILIOZRKEHHUE HA XEMOMETPHYHH ITIOIXO/IH 3A
HHTEPHHPETAIINA HA TAHHH OT ICP-MS AHAJIN3 HA
INOBBPXHOCTHMH BO/IH
Cr. HaukoBa™, B. Ctedpanosa’, K. Cumutunen’, /1. 'eopruesa’, B. Kmerton®,
Hp. Kapaaﬁmnaﬁ.
"Kateapa AHAJHTHYHA XHMHS H KOMIIOTHLPHA XHMHS,
IV "Iancuii Xunengapexku”, yia.”Hap Acen”24, 4000 Ilioeans
° Xumnueckn Ppakyarer, CV,,Ce. Ka. Oxpuackn”, ya.,,]x. Bayusp”l,
Codus 1164

Pezrome

OOeKT Ha H3CIeIBAHeTO ca MOBBPXHOCTHH BOIH OT TePHIOPHATA Ha beArapHia. oT IIedHa TOUKa
Ha eIeMeHTHHA HM cheTaB. [13oTonHTe B gHanmasoHa 7- 238 amu 0axa HimepeHH ¢ [CP-MS mozen
Agilent 7700x B 120 mpo0H BOIH OT NVHKTOBE 3a MOHHTOPHHI. perTaMeHTHPaHH B
3aKOHOIATelICcTBOTO. 3a o0padoTka Ha HHQOpPMAIHATA H pelllaBaHe Ha KIacH(pHKAITHOHH 3aTatH.
BBPXY JaHHHTE OT aHaTH3a 0gxXa NpHIokKeHH XeMoMeTpHIHH MeTonH — CA, PCA ¢ FA. DA. baxa
NOTBEPCEHH elIeMeHTHH MapKepH 3a 000co0eHHTe PEeTHOHH ¢ 1Ie7 HASHTH(HKAHI Ha MPOH3X0I Ha
HeH3BECTHH BOIHH IPOOH.
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Comparison of ICP-MS and colorimetric determination of total and
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SIMULTANEOUS DETERMINATION OF P, S, K, OTHER
ESSENTIAL AND TRACE ELEMENTS IN PLANT AND SOIL

g Chemistry Conference and
Workshop BioSupport
Plovdiv 14-16 October 2011
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DETERMINATION OF TRACE ELEMENTS IN COMMERCIAL BOTTELED
BULGARIAN MINERAL WATERS BY MEANS OF ICP-MS AND TXRF
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V. Kmetov®
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Headspace single drop microextraction of
Universitat d’ Alacant organotin compounds followed by thermal
Universidad de Alicante desorpﬁon GCMS

L. Georgieva', |.P. Roman?, V. Stefanova', V. Kmetov', A. Canals?

¥
N 1 1 Department of Analytical Chemistry and Computer Chemistry, University of Plovdiv “Paisii Hilendarski”, 24 Tzar Assen,
Str., 4000 Plovdiv, Bulgaria.

N 2 Department of Analytical Chemistry and Food Sciences, and Institute of Materials, Faculty of Science, University of
Alicante, P.O. Box 99, 03080 Alicante, Spain.

Introduction Experimental

In the past 30 years organotin compounds (OTs) have been Headspace single drop microextraction with in-situ derivatization followed by thermal
widely used (e.g. Butyltin-BT and Phenyltin-PhT) as active desorption gas chromatography mass spectrometry [2] have been developed for
i - ; ; o ; " peciation analysis of six OTs, including butyl- and phenyltin compounds.

COHCIUSiﬂnS n reagent was used NaBEt,, the volume of IL was 5pl.

> A method for simultaneous determination of six organotin compounds was The headspace microextraction
developed i Wwith in-situ derivatization was
» It was proved that the extraction with 1-octylimidazolium hexafluorophosphate := il heid at pH 5

gives greater yield than the others two ILs studied.

> Due to the special device for thermal desorption, created method allows the use Jugey Temperature program for
of ILs , which are considered as environmentally friendly compounds 240° el . gas chromatographic
» The volume of IL used in the extraction procedure is 5ul, which is another R ' separation:

conformity with the Green Chemistry principles flash Sl 50°C(1min), 10°C/min,
ealing 10°C/s up to 300°C(4min)

The aims 250°C

To develope green method for simultaneous determination of |
six organotin compounds: monobutyltin (MBT, dibutyltin DBT, A fwo-tubes concentrically disposed system made up of a Gerstel thermal

:ribﬁw'til’:, TTF?:! monophenyltin - MPT,  diphenyltin = DPT,  gegorption glass tube (187mm length, 4mml.D., 6mm 0.D.), a laboratory-cut glass
Tgpef:ﬁmlt'; the}.applicabilily of three different lonic Liquids Pyrex tube (20mm length, 3mm LD. 4mm 0.D) from Corning Incorporated
{Corning, NY, USA) and washed glass wool from Panreac (Barcelona, Spain) were

(ILs) as a collector phase: . f i
3-Methyl-1-octylimidazolium hexafluorophosphate (Octyl); 1-  Uused, which enabled the desorption of the compounds from the IL droplet, while

Hexyl-3-methylimidazolium chloride (Hexyl) and 1-Butyl-3-  preventing the IL from entering the GC system.
methylimidazolium hexafluorophosphate (Butyl).

prssonsmmm || | }
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AND!LIQUID:LIQUID!MICROEXTRACIONIOHORCANOHIN
CONROUNDSEFOLLOWED) BYIGEMSIANALYSIS

i Georgievaﬂ-i:ﬁ;_-:ﬁﬁ'ﬁlénl,,m___gtgfanuv . V. Kmetov?, ,

& | ' Department of Analytical Chemistry and Computer Chemistry, University of Plovdiv-“Paisii Hilendarski”, 24 Tzar Asen, Str.,
4000 Plovdiv, Bulgaria.

_ 2 Department of Analytical Chemistry and Food Sciences, and Institute of Materials, Faculty of Science, University of Alicante,
/A P.O. Box 99, 03080 Alicante, Spain.

i NaBE
R sncly, KBEOHN RHSH(@J RiSICliy — R Sl
n=1,2,3 4-n n=123

Potassium tetrakis(4-chlorophenyl) borate was selected as derivatization reagent because both
volatile and semivolatie OTs can be analized simultaneously, without the need of two different
exiraction techniques. The obtained derivative compounds have not been reported before so their
spectra were not included in the library of GC-MS instrument up to now. Their spectra were

elucidated. L
Conclusions
# Potassium tetrakis(4-chlorophenyl) borate allows both volatile and semivolatile OTs to be analyzed
simultaneously, without the need of different extraction techniques.
# The high boiling points of chloro-phenyl-denvatives of all the OTs studied allow their determination.

10000000 A

500000 —1TMT (261) » The detection limit obtained with chlorophenylation have been improved compared to the ones
0 ——2TBT (345) obtairied with ethylation due to the higher bond-dissociation energy of Sn-aryl than those of Sn-alkyl.
8000000 - =3 DMT (357) 4
7000000 - — 11\3/1];;[‘(?99))
%6000000 . _2 TPT (3355)3 5
g>000000 7 =7 MBT (453)
54000000 - =8 DPT (419)
3000000 - ——9 TPT (453)
2000000 -
1000000

0 T
// ANALYTICA 10 t (miin) 20 2> 30 HAYYHU m
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DEVELOPMENT OF AN ULTRASOUND-ASSISTED LIQUID-LIQUID
MICROEXTRACTION PROCEDURE FOR STEROID SEX HORMONES
BEFORE LIQUID CHROMATOGRAPHIC ANALYSIS

I.LP. Roman', D. Maneva?, V. Stefanova?, V. Kmetov?, A. Chisvert®, A. Canals’

' Department of Analytical Chemistry and Food Sciences, and Institute of
Materials, Faculty of Science, University of Alicante, P.O. Box 99, 03080
Alicante, Spain.
2 Department of Analytical Chemistry and Computer Chemistry, University of
Plovdiv “Paisii Hilendarski”, 24 Tzar Assen, Str., 4000 Plovdiv, Bulgaria

4 Department of Analytical Chemistry, University of Valencia, 46100 Burjassot,

Valencia, Spain.
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ELEMENTAL SPECIATION BY CAPILLARY
ELECTROPHORESIS WITH INDUCTIVELY COUPLED PLASMA
SPECTROMETRY: ENHANCEMENT BY FLOW FOCUSING®
NEBULIZATION

N. Kovachev®, M.A. Aguirre®, M. Hidalgo®, K. Simitchiev®, V. Stefanova®, V.
KmetoV®, A. Canals®

 Department of Analytical Chemistry and Food Sciences and Institute of
Materials, University of Alicante, Apdo. 99, E-03080, Alicante, Spain.
® Department of Analytical Chemistry and Computer Chemistry, University of

Plovdiv “Paisii Hilendarski”, 24 Tzar Assen, Str., 4000 Plovdiv, Bulgaria
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JAAS
Journal of Analytical Atomic Spectrometry

Manganese ferrite nanoparticles as a new sorbent for magnetic solid
phase extraction of trace metals - APDC complexes followed by
inductively coupled plasma mass spectrometry analysis

Violeta Stefanova“, Deyana Georgieva*™’, Veselin Kmetov’, Ivan Roman’ and Antonio Canals’

s Received (in XXX, XXX) Xth XXXXXXXXX 20XX, Accepted Xth XXXXXXXXX 20XX
DOI: 10.1039/b000000x

The applicability of MnFe;04 nanoparticles as a new sorbent for group pre-concentration of V, Co, Ni,
Cu. Zn. As, Se, Cd and Pb was investigated and compared with magnetite nanoparticles. A solid phase
extraction (SPE) of target analytes based on sorption of their hydrophobie complexes with anmumonium

1w pyrrolidine dithiocarbamate (APDC) on the surface of non-modified magnetic nanoparticles (NPs) was
optimized. Magnetic NPs with retained metal complexes were easily separated from the bulk solution by
permanent magnet for 5 min. Analytes restoration in final solution was accomplished by heating with
0.5 mL of 7 mol L nitric acid. The obtained solutions were suitable for continuous nebulization in ICP-
MS. Matrix eftects (spectral and non-spectral) for urine analysis were studied and adequate calibration

15 strategies were suggested. Under optimized conditions the magnetic assisted SPE procedure enables
enrichment of target analytes by factors between 7.4 — 10, with a linear dynamic range 1 — 100 pg L for
V. Co. Ni. Cd. Pb and 10-1000 ng L™ for Zn. As. Se. The method detection limits (MLOD) of proposed
SPE were improved by factor up to 20 compared to the direct analysis of diluted urine. The accuracy of
magnetic NPs-SPE-ICP-MS method was evaluated analysing urine certified reference material

o Seronorm™ Trace Elements Urine 201205. For correct determination of As and Se in urine, a preliminary
microwave sample treatment with a mixture HNO;+H,0, was needed. but it led to worsening of MLOD.
The developed method was suceessfully applied for analysis of human urine samples.
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CuHTte3 Ha MnFe, O ,MarHUTHN HaHO-YaCTUYKK

CbyTasBaHe Ha cmec oT Me?* iioHn (Me?* =
Mn2* unn Fe?*) n Fe3* B MonHO oTHOLLEHNE =
1:2 (0.017 mol L-' Me?*: 0.034 mol L' Fe3* B
ocHoBHa cpefa - NaOH BHeceHa “HaBeaHBX”
B npurotBeHus pasteop npu 30°C u 3arpsisaHe
0o 80°C 3a 3 yaca.

80 MarHuTHUTE HaHOYaCTMLUM ce cenapupar Ypes

ol D70 + NoCTOosiHEH MarHuT. [lpomuBaT ce Boga u C
60 - etaHon ~50 mL.

60 +
R £ 30
% 40 + g 407 HR-TEM cHumkmn — 3a MnFe,O, NPs nokassat

=

é 30 + E 30 - ase ppakumm ~2 nm n ~20 nm a Tesun ot
2 20 -+ “ Fe,O, — egHa ~14 nm

o |I [t

O nnLL ',IalH L ELE ‘I,”‘ 4

"”‘""“"E‘H"Eﬁfﬁﬁmmﬁﬁﬁﬁa 0 -
b‘b\lb\'}\bc\b\‘b,-@éb
NPs size (nm) NPs size (nm)
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TBbpaoo@dasHa Mukpo-ekctpakuma ¢ MHY

model continuous phase <
soluti mixing separation redispersion
o — mwlfll—> >
APDC 5 min i 5 min 7 mol L
@ 25 me HNO
contac waste —
10 mg
SMnNPS
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MnNPs
T dissolution
" (4 h) (10 min)
¢ cd final volume 5 ml w
Z CoNi ——
Cr Zn Elpb & Ni L ICP_OES
phase
separation
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5 min
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Table 4. Validation of magnetic NPs-SPE-ICP-MS by analysis of urine Ban Miul 7 pa HE
certified reference materials Seronorm™201205
Magnetic NPs-SPE Direct LOD
Element Assigned  treated with treated with  analysis pug L™
[isotope value HNO;  HNO; 'H,0, ngL'+=U*
measured] upugL'+U pgL!'+U? (3:1)
ng L'+ U
VvV [51] 252+£14 22+ 18 25+ 2.4 | Table 5. Concentration of the elements in pg L with corresponding
Co [39] 10006 11.1=09 8+18 expanded uncertainty U (k=2). obtained by magnetic NPs-SPE-ICP-MS
Ni [60] 504+32 521=+26 51 + 3.3 | analysis of real urine sample. using MnFe 4.
u [65 + 8P + +
Cu [65] 78=8 706 127 Urine sample Urine + spike
/n [66] 1168 £92  1230+30 1040+ E[_lﬂ?"mt
1sotope : .
As [75] 142 +6 measured] ngLt =U Tidf_c} 1:;&;3 1:% Addition
Se [82] 58.6x3.1 R h & e recovery %
Cd [111] 4.6=+04 51=1 47 =2
vV [51 0.83=0.09 10 10,6 =0.9 98
Pb [208] 403+26 45 +4 44 +4 [q ]
@ expanded uncertainty is calculated using k=2 Co [39] <03 10 9.9+£0.7 99
*Cu COHI‘EJ'&‘.’: in Seronorm™2012035 is given as analvtii  Ni [60] 144+12 10 330+1.6 05
corresponding SD Cu 165
“ measurements were performed with He as collision g u[63] 27.1=1.3 10 36.6=1.9 95
Zn [66] 063 = 20 100 1060 =50 96
Cd[111] 54=0.6 10 152=1.2 08
Pb[208] 46.9=1.6 10 572=16 103
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The MnFe2O4 magnetic nanoparticles are promising sorbent for SPE. Fine nanoparticles can be easily synthesized by co-precipitation of the stoichiometric mixture of metal ions with sodium hydroxide. The stronger magnetic properties of manganese ferrite NPs, in comparison to magnetite, accelerate their separation from the sample solution. Higher stability of manganese ferrite in the acidic media allows increasing the working pH range and alleviates the matrix effect due to the dissolved nanoparticles in the final solution.  
MnFe2O4 is better alternative for solid phase extraction of APDC complexes of V, Co, Ni, Cu, Zn, As, Se, Cd and Pb than the commonly used Fe3O4. The combined magnetic NPs-SPE-ICP-MS method proved to be effective for determination of target analytes in urine samples. 
The preliminary sample treatment with a mixture HNO3+H2O2 was a prerequisite for accurate determination of As and Se, but at the expense of worsening of MLOD. The method limits of detection were limited by the blank sample, but nevertheless they were better than those for direct urine analysis with factors in the range 7-20.


[MpeonmctBa Ha MNPs-SPE ¢ MnFe, 0O,

* MnFe,O, NPs nputexaBaT no-CUMHNW MarHUWTHXU CBOWCTBA

N ca No-edeKTUBHUN NPU MarHUTHO 3aabpKaHe (Konekuus).

» Te ca no-ctabunHu B KUcena cpega v no3posnsieart paborta

npwv rno-Hucko pH

* MNokasBat no-cnaba pa3TBOPMMOCT MPU KUCEMMUHHOTO

emorket.un enynpaHe Ha aHanuTuTe 1 NPobHUTE pa3TBOPM ca C No-Neka

maTpuua.

* AmaT no nobpun kayecTBa 3a NpoOMMBaHE N NMOBTOPHO

n3nosi3BaHe

'ANALYTICA HAYYHIA
%ﬂeuuannanpaun ceMHHapH Page 14 N3CNEABAHWNA m


Presenter
Presentation Notes
Магнетит 



ICP- kakBO HOBO ? E-Jflﬁ-openn
inte Conference
on Plasma Spectrochemistry
Round Table ZARAGOZA 2011

CURRENT STATUS AND FUTURE OF PLASMA-BASED ANALYTICAL INSTRUMENTATION

A. Ryan. Bruker.
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Participants: S. Wilbur. Agilent Technologies.

C. Schneider. Perkin Elmer.
D. Ardelt. Spectro Analytica Instruments GmbH.
P. Neal. Thermo Scientific
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OxapakrepusnpaHe Ha nynsepusaTopu
33 AUPEKTHO BbBeXaaHe Ha BOAHU U
eTaHoNnHU aepo3oau B ICP

ERASMUS

STUDENT CHARTER

Hepanka P. YonakoBa
Vulkan, Glass-Expansion

FFDIN, Ingeniatrics

P .‘ sé Doppier ParticleAnd!
// ANALYTICA
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LB-DIHEN е пневматичен микропулверизатор. Той има по-дълго основно тяло от HEN и по-широк отвор от DIHEN, заради което наречен Large Bore. 
Vulkan по дизайн е подобен на LB-DIHEN, като основното му тяло е със приблизително същите размери, а разликата е в мястото, където завършва капилярата. При Vulkan тя отстоява малко от края на отвора на пулверизатора и завършва във поддържащата тръба .
FFDIN е прототип на пулверизатор разработван в групата на Антонио Каналс. След неколкократни подобрения в дизайна, сега той представлява едно основно тяло изработено от тефлон и изходящ отвор за аерозола – платинова капиляра. Пулверизаторът работи на принципа наречен „ capillary flow focusing effect ”.
ЕFFDIN представлява модифициран FFDIN пригоден за методики с приложение на електрофореза. Пробата се подава от резервоар посредством външно налягане, поддържано от аргон, като по този начин се избягват пулсациите от перисталтичните помпи. 

Системата за директно въвеждане на проба е способна да даде високи чувствителности при много ниски обемни скорости на въвеждане на пробата

 Пулверизаторите тип FFDIN все още се нуждаят от подобрения на дизайна 

 Необходимо е да се обмислят възможни решения за да се намалят преченията идващи от органичната матрица (спектрални и транспортни)
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Flow-Blurring Multiple Nebulizer FBMN
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OneNeb®: A new generation of (micro)nebulizer for elemental
analysis

|CP - based spectrometry

ICP spectrometry:

- Wide element coverage
- Excellent detection limits
- High precision
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OneNeb®: A new generation of (micro)nebulizer for elemental
analysis

Sample introduction in ICP - based spectrometry

The “ideal” primary aerosol:
— |[CP

© Small and monodisperse drop size

© “Low” and uniform velocity

Conventional nebulizers drawbacks:

® Produce polydisperse
aerosols — both in size and velocity

® Large sample uptakes are needed to

achieve sufficient aerosol transport to the

ICP
Sample Ar
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OneNeb®: A new generation of (micro)nebulizer for elemental
analysis

ICP - based spectrometry

Some enhanced nebulizer designs:

- High efficiency nebulizer (HEN)
- Microconcentric nebulizer (MCN)

- Hydraulic high pressure
pneumatic nebulizers (HHPN)

- Single-bore high-pressure
pneumatic nebulizer (SBHPPN)

- Oscillating capillary nebulizer (OCN)
- Sonic-spray nebulizer (SSN)

- Direct injection nebulizers (DIN)
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OneNeb®: A new generation of (micro)nebulizer for elemental
analysis

Flow Focusing® nebulization principle

Gas flow

R / nE R,: Feeding tube radius

Liquid flow H: Feeding tube-exit orifice distance
L: Plate thickness
D: Exit orifice diameter

dj: Jet diameter at the exit hole
d: Droplet diameter

Schematic representation of Flow Focusing © liquid breakup
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OneNeb®: A new generation of (micro)nebulizer for elemental
analysis

Flow Focusing® nebulization principle
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OneNeb®: A new generation of (micro)nebulizer for elemental
analysis

Flow Focusing® based nebulizer

ICP OES comparison with various conventional nebulizers:

SreI (Sneb/Sﬁ)

2,10 3.82 3.88 4.35 542 7.93 B.63 11.22 12.06 12,25 12,93 13.07 14.27 14.79
E

sum

Q, = 0.70 L min""; Q= 0.20 mL min"’

B. Almagro, A.M. Ganan-Calvo, M. Hidalgo and A. Canals, J. Anal. Atom. Spectrom.,
2006, 21, 770-777
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A new pneumatic concentric nebulizer (flow focusing pneumatic nebulizer, FFPN) is characterized and compared with five commercially available pneumatic micronebulizers (high efficiency nebulizer (HEN), PFA-micronebulizer (PFA), MicroMist (MM), Ari Mist (AM) and Mira Mist (MiM)) operated in conjunction with the same cyclonic spray chamber. Primary and tertiary aerosols, transport magnitudes (solvent and analyte transport rates) and analytical figures of merit obtained using inductively coupled plasma atomic emission spectroscopy are measured. Under all the conditions studied, all the primary aerosols produced by FFPN are contained in droplets smaller than 15 m. Primary and tertiary aerosols produced by FFPN show very similar characteristics. This is the result of the small filtering action of the cyclonic spray chamber used when the FFPN is used. Under all the conditions studied, the FFPN produces a finer and narrower primary aerosol than the commercial pneumatic micronebulizers. At a solution uptake rate of 0.2 mL min-1 and a nebulizing gas flow rate of 0.7 L min-1 the median diameter (D50) values of the primary aerosols are 21.71 m, 31.75 m, 16.84 m, 13.13 m, 4.92 m and 3.25 m with the PFA, MM, AM, MiM, HEN and FFPN, respectively. The tertiary aerosols do not show a substantial difference, the D50 values, under the same operating conditions stated above, being 3.90 m, 3.91 m, 4.38 m, 4.07 m, 2.95 m and 3.59 m for the PFA, MM, AM, MiM, HEN and FFPN, respectively. For example, under the above experimental conditions, nearly 30%, 20%, 44%, 51%, 100% and 100% of primary aerosol volume is contained in droplets having sizes smaller than the cut-off diameter of the spray chamber used (20 m) for the PFA, MM, AM, MiM, HEN and FFPN, respectively. However, the tertiary aerosol volume contained on droplets smaller than 9 m ranges between 85%–99%. This is a clear consequence of the strong filtering action of the spray chamber when used with the PFA, MM, AM and MiM nebulizers. Solvent and analyte transport rate values obtained with the FFPN are the highest, the analyte transport rate values being 6.4 g min-1, 7.0 g min-1, 5.1 g min-1, 5.9 g min-1, 10.1 g min-1 and 15.8 g min-1 for the PFA, MM, AM, MiM, HEN and FFPN, respectively. In general, working under the same liquid and gas flow rates, sensitivities, precision and limits of detection obtained with the FFPN are similar to those obtained with HEN and better than for PFA, MM, AM and MiM nebulizers.

Fig. 3 shows the relative sensitivity values of all the nebulizers tested. Relative sensitivity is defined as the ratio between the value of sensitivity obtained with one nebulizer and the
value of sensitivity obtained with the FFPN. A relative sensitivity value of one means no difference between both nebulizers. All of them were working under the same conditions
(Qg = 0.7 L min-1 and Ql = 0.2 mL min-1). The sensitivity of FFPN is superior to all the nebulizers tested. The HEN sensitivity is around 70% of FFPN sensitivity for all the lines evaluated. For the other nebulizers the mean relative sensitivity values are 50%, 40% and 40% for the MM, PFA and AM, respectively. The lowest sensitivity was obtained withthe MiM nebulizer, which shows a mean sensitivity ratio of 35%. Since for one nebulizer the relative sensitivity values are similar for all the lines measured, it could be mainly attributed to changes in the analyte transport rate. The sensitivity ratios obtained with AM and MiM nebulizers working as a conventional high flow nebulizer (Ql = 1 mL min-1) are only slightly higher than that obtained with FFPN (Ql = 0.2 mL min-1), although the formers take five times more sample than the latter.


OneNeb®: A new generation of (micro)nebulizer for elemental
analysis

Flow Focusing® based nebulizer

Droplet size distribution comparison with various nebulizers:

16
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Q, = 0.70 L min""; Q= 0.20 mL min"’

B. Almagro, A.M. Ganan-Calvo, M. Hidalgo and A. Canals, J. Anal. Atom. Spectrom.,
2006, 21, 770-777
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OneNeb®: A new generation of (micro)nebulizer for elemental
analysis

Flow Focusing® nebulizer evolution
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OneNeb®: A new generation of (micro)nebulizer for elemental
analysis

Flow Blurring® Nebulization

Liquid flow e

FAC

Aerosol

Condition
H/D < 0.25
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OneNeb®: A new generation of (micro)nebulizer for elemental
analysis

Flow Focusing® and Flow Blurring®

Flow Focusing® Flow Blurring®

H/D =1 H/D < 0.25
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OneNeb®: A new generation of (micro)nebulizer for elemental
analysis

Flow Focusing® and Flow Blurring®

Flow Focusing® — Flow Blurring®

(a) FF® Configuration (b) FB® Configuration
(H/D =1) (H/D < 0.25)
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OneNeb®: A new generation of (micro)nebulizer for elemental
analysis

Flow Focusing® and Flow Blurring®
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OneNeb®: A new generation of (micro)nebulizer for elemental
analysis

Flow Blurring® based nebulizer

| OFFoPle Sstoahiatramurtiont lcvanpawis om avd mebribzsraebulizers:

14
L 12 stg “,!m’

. 10+ (a)
11--5 - - NV - “t-43---- -1
Sl 8 . A AM 16.47
g 3 . & PFA 18.58
B > ] L 12
% 0 -2 -

S 0 20 40 60 80 100
Wi Didmetro de gota (um)

1.62 2.10 3,82 3Z.88 4.35 5.42 5.80 11.22 12.06 12.25 12,93 13.07 14.27 14.77 16.51

Q, = 0.70°T A1 Q, = 0.20 mL min"

ANALYTICA HAYYHW
l 30 June 2012, Sofia, Bulgaria mscntAHmam

neyHann3HpaHA CeMHRapH



OneNeb®: A new generation of (micro)nebulizer for elemental
analysis

OneNeb® Nebulizer

http://lwww.oneneb.com
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OneNeb®: A new generation of (micro)nebulizer for elemental
analysis

OneNeb® Nebulizer

2 Agilent | OneNeb Nebulizer - Mozilla Firefox
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OneNeb Nebulizer

Agilent has introduced the inert Oneleb nebulizer — a revolutionary new design universal nebulizer for MP-AES and
ICP-OES applications. Based on Flow Blurring nebulization technology, the Oneleb generates a fine aerosol that
provides improved sensitivity and provides grester tolerance to dissolved solids. The inert construction makes the OneMeb
a universal design that can handle all samples including strong acids such as HF and common organic solvents, and yet
it simplifies method development and measures all samples with efficient operation over a wide flow rate.

Benefits of the inert OneNeb nebulizer include:

* High sensitivity. The Flow Blurring technology used in the OneMeb nebulizer creates a fine aerosal with the majority
of droplets sized < 10 pm and a narrow size distribution. This ensures optimal sample transport for enhanced

precision. Sensitivity is also increased by a factor up to two times, even when running with low sample flow rates

Excellent precision and low detection limit. Typical precision achieved when using the Oneleb nebulizer is less

http://www.chem.agilent.com/en-US/Products/columns-supplies/instrumentparts/aas/Pages/oneneb.aspx
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OneNeb®: A new generation of (micro)nebulizer for elemental
analysis

Conclusions

Flow Focusing® (FF®) and Flow Blurring® (FB®) nebulization principles:

Very efficient energy transfer from the nebulizing gas to the liquid sample stream
Fine and monodisperse (in the case of FF®) aerosols

High aerosol transport rate through the spray chamber

Simple and robust nebulizer design, no clogging risks

FF® and FB® nebulizers for sample introduction in ICP OES:

- Micronebulizer based on FF® principle

- (Micro)nebulizer based on FB® principle — OneNeb®

- Multiple nebulizer based on FF® and FB® principles

- Dedicated nebulizer for coupling with capillary electrophoresis based on FF® principle
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OneNeb®: A new generation of (micro)nebulizer for elemental
analysis

Thank you for your attentlon'
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