
Kúpna zmluva č. Z202210632_Z
uzatvorená v zmysle §409 a nasl. Obchodného zákonníka

I. Zmluvné strany

1.1 Objednávateľ:

Obchodné meno: Úrad verejného zdravotníctva Slovenskej republiky
Sídlo: Trnavská cesta 52, 82645 Bratislava, Slovenská republika
IČO: 00607223
DIČ: 2020878090
IČ DPH:
Bankové spojenie: IBAN: SK0281800000007000135898
Telefón: 0249284280

1.2 Dodávateľ:

Obchodné meno: AMEDIS spol. s r.o.
Sídlo: Mlynská 10, 92101 Piešťany, Slovenská republika
IČO: 00612758
DIČ: 2020395432
IČ DPH: SK2020395432
Bankové spojenie: IBAN: SK57 7500 0000 0004 1185 0253
Telefón: 0243414349

II. Predmet zmluvy

2.1 Všeobecná špecifikácia predmetu Zmluvy:

Názov: Prístroj ICP/OES (optický emisný spektrometer)
Kľúčové slová: emisný spektrometer ICP OES
CPV: 38433210-4 - Emisné spektrometre; 60000000-8 - Dopravné služby (bez prepravy odpadu)
Druh/y: Tovar; Služba

2.2 Funkčná a technická špecifikácia predmetu Zmluvy:

Položka č. 1: Optický emisný spektrometer - ICP OES.

Funkcia

Prístroj má zabezpečovať analýzy Pb v krvi , ako aj ostatných ťažkých kovov v potravinách a pitných vodách.

Technické vlastnosti Jednotka Minimum Maximum Presne

Optický emisný spektrometer ICP OES s vysokým 
rozlíšením ks 1

Pracovná frekvencia RF generátora MHz 40

Rozsah použiteľného výkonu softvérom riadený W 700 1700

Rozsah merania vlnových dĺžok nm 160 900

Rozlíšiteľnosť spektra pri daných vlnových dĺžkach nm 0,002/200

Optická rozlíšiteľnosť pri 200 nm Pomer S/N 1 : 145 000

Presnosť vlnovej dĺžky pm 0,6

Dynamický rozsah merania rad 10 na 6

Peristaltická pumpa Počet kanálov 4

Priame meranie vzoriek do koncentrácie rozpustných 
soli % 25
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Ultrazvukový rozprašovač pre zvýšenie citlivosti pri 
analýze vôd rad 1

Autosampler Počet pozícií 50

Spotrebný materiál: sheat gas port ks 2

Spotrebný materiál: micromist nebulizer ks 3

Spotrebný materiál: Torch ks 3

Spotrebný materiál: Spray Chamber ks 2

Spotrebný materiál: hadička do pumpy pár 3

Technické vlastnosti Hodnota/Charakteristika

Monochromátor Echelle s dvojitým monochromátorom , alebo ekvivalent

Kontrola stability vlnovej dĺžky Napr. stabilitou teploty ,interným neónovým štandardom , iné

Pozorovanie plazmy pri meraní Min. radial/axial/radial+/axial+ ) s rychlým prepínaním polohy v 
jednej metóde

Optimálny čas merania jednotlivých emisných spektier Automatický optimálny výber integračných časov

plazmová hlavica: V Shuttle – ľahko dostupný a viditelný, kompletne rozoberateľný 
(voliteľne tiež ako jeden kus)

Umiestnenie / nastavenie Vertikálne umiestnený plazmový horák Plug-and-play manipulacia 
s presným automatickým nastavením

Koncentrický rozprašovač vzorky Sklenená cyklonická komora s krátkym časom vymývania

Gas box Plne automatický gas box pre automatické riadenie všetkých 
prietokov plynov pre plazmu

Požadujeme prácu s plynmi Min. Ar, O2 , vrátane ventilov

Softver :

Modulárna konštrukcia vhodná pre riadenie a min. dokumentáciu 
prístrojových procesov ,vytváranie metód a spracovanie výsledkov-
softvérový spôsob korekcie pozadia (ABC)- medziprvkové korekcie
(IEC)

Softver :

rôzne spôsoby výberu kalibračných kriviek ( až 30 kalibračných 
bodov),  možnosť grafickej kontroly kvality, možnosti rôznych 
štatistických funkcií pre QC, dáta integrity certifikácia pre 
akreditáciu

Kontrola systému softvérom pomocou sensorov a 
zobrazovaná softvarom:

- všetky tlaky plynu a prietoky, teplota a prietok chladiva, dvere 
plazmového priestoru, polohovanie horáka, intenzita plazmy a 
stabilita uloženia rozprašovača

Kontrola systému softvérom pomocou sensorov a 
zobrazovaná softwarom: vzdialený prístup v prípade diagnostiky servisu

Vyhodnocovacie zariadenie s tlačiarňou adekvátny PC s minimálne  W 10 , min. 22“ monitor ,farebná LJ 
tlačiareň

UPS (záložný zdroj) požadujeme zálohovanie celého systému proti výpadku elektriny 
na min. 20 min. On-line UPS adekvatného výkonu

chladič kompatibilný s prístrojom

Záruka Minimálne 24 mesiacov.

Zavedenie metodiky stanovenia požadovaných analýz Priame meranie Pb v krvi , analýza pitných vôd v plnom rozsahu 
sledovaných kovov v zmysle Vyhlášky MZ SR č.247/2017 Z.z.

2.3 Osobitné požiadavky na plnenie:

Názov

Nový, doposiaľ nepoužitý tovar.

Vrátane inštalácie na mieste plnenia zmluvy, vrátane zabezpečenia odťahov a rozvodov plynov s redukčnými ventilmi a 
pracovného podstavca ( stôl) .

Požaduje sa zaškolenie min. 2 osôb v rozsahu min. 3 dní na používanie prístroja na mieste inštalácie , vrátane vypracovania 
požadovaných metód.

Zabezpečenie servisu vyškoleným servisným technikom zo SR pre daný typ prístroja.

Dodacia lehota 10 týždňov.
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Verejný obstarávateľ si vyhradzuje právo odstúpiť od kúpnej zmluvy, ak požadovaný tovar nebude spĺňať požadované 
parametre a kvalitu.

Tovar bude prevzatý na základe dodacieho listu alebo preberacieho protokolu osobou poverenou na prevzatie.

Faktúra má náležitosti daňového dokladu. Faktúra bude uhrádzaná prevodným príkazom a doručená do miesta sídla 
odberateľa so splatnosťou 30 dní od doručenia objednávateľovi.

Dodávateľ tovaru je povinný vystaviť faktúru za dodávku tovaru najneskôr do piateho pracovného dňa v mesiaci, 
nasledujúceho po dni dodania tovaru.

Cena musí byť uvedená vrátane všetkých nákladov súvisiacich s dodaním tovaru ( doprava ).

Podmienkou je dodržanie všetkých parametrov. Nedodržanie tejto podmienky sa chápe ako podstatné porušenie zmluvy.

Ak je Dodávateľ identifikovaný pre DPH v inom členskom štáte EÚ alebo je zahraničnou osobou z tretieho štátu a miesto 
dodania služby je v SR, tento Dodávateľ nebude pri plnení Zmluvy fakturovať DPH. Vo svojej Kontraktačnej ponuke však musí 
uviesť príslušnú sadzbu a výšku DPH podľa zákona č. 222/2004 Z.z. a cenu vrátane DPH. Objednávateľ nie je zdaniteľnou 
osobou a v tomto prípade je/bude registrovaný pre DPH podľa § 7 a/alebo § 7a zákona č. 222/2004 Z.z. a bude povinný 
odviesť DPH v SR podľa zákona č. 222/2004 Z.z.

Ktorákoľvek zo zmluvných strán môže túto zmluvu vypovedať aj bez udania dôvodu, pričom účinky výpovede nastanú dňom 
uplynutia jednomesačnej výpovednej lehoty, ktorá začína plynúť 1.dňom kalendárneho mesiaca nasledujúceho po doručení 
výpovede druhej zmluvnej strane.

Zmluvné strany sa dohodli na zákaze postúpenia pohľadávok veriteľa podľa § 524 a nasl. ustanovení Zákona č. 40/1964 Zb. 
Občiansky zákonník v znení neskorších predpisov ( ďalej len „ Obč. zákonník“) bez predchádzajúceho súhlasu dlžníka. Právny
úkon, ktorým budú postúpené pohľadávky veriteľa v rozpore s dohodou dlžníka podľa predchádzajúceho bodu 1 bude podľa § 
39 Obč. zákonníka neplatný.

Poskytovateľ sa zaväzuje, že v prípade styku s osobnými údajmi zamestnancov Odberateľa a pri ich spracovávaní bude 
postupovať v súlade čl. 28  nariadenia Európskeho parlamentu a Rady (EÚ) 2016/679 o ochrane fyzických osôb pri spracúvaní
osobných údajov a o voľnom pohybe takýchto údajov, ktorým sa zrušuje smernica 95/46/ES (všeobecné nariadenie o ochrane 
údajov).

Odberateľ je oprávnený od zmluvy odstúpiť, ak v momente uzavretia Zmluvy nemá Dodávateľ v registri partnerov verejného 
sektora zapísaných konečných užívateľov výhod v súlade s príslušnými ustanoveniami ZVO a k zápisu do tohto registra 
nedôjde ani do 30 dní od momentu uzavretia Zmluvy.

Požaduje sa predložiť podrobný aktualizovaný rozpočet do 7 dní od uzavretia  kúpnej zmluvy.

Požaduje sa predložiť rozpis sadzby DPH a ceny s DPH alebo bez DPH, ktorá ako údaj v zmluve chýba v prípade plnenia 
zahŕňajúce rôzne sadzby DPH do 7 dní od uzavretia zmluvy.

Všetky požadované doklady treba predložiť do 7 dní od uzavretia kúpnej zmluvy. Nedodržanie tejto podmienky sa chápe ako 
podstatné porušenie zmluvy.

Názov Upresnenie

2.4 Prílohy opisného formulára Zmluvy:

Popis Názov súboru

III. Zmluvné podmienky

3.1 Miesto plnenia Zmluvy:

Štát: Slovenská republika
Kraj: Bratislavský
Okres: Bratislava II
Obec: Bratislava - mestská časť Ružinov
Ulica: Trnavská cesta 52

3.2 Čas / lehota plnenia zmluvy:

20.12.2022 00:00:00

3.3 Dodávané množstvo/ rozsah zmluvného plnenia:

Jednotka: ks
Požadované množstvo: 1,0000
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3.4 Práva a povinnosti zmluvných strán podľa tejto Zmluvy sa spravujú Obchodnými podmienkami elektronickej platformy 
verzia 1.1, účinná odo dňa 14.4.2022 , ktoré tvoria neoddeliteľnú prílohu tejto Zmluvy.

IV. Zmluvná cena

4.1 Celková cena predmetu Zmluvy bez DPH: 76 666,67 EUR

4.2 Sadzba DPH: 20,00

4.3 Celková cena predmetu Zmluvy vrátane DPH: 92 000,00 EUR

V. Záverečné ustanovenia

5.1 Táto Zmluva bola uzavretá automatizovaným spôsobom v rámci Elektronického kontraktačného systému a v zmysle 
Obchodných podmienok elektronickej platformy verzia 1.1, účinná odo dňa 14.04.2022, ktoré tvoria jej prílohu č. 1.

5.2 Táto Zmluva nadobúda platnosť dňom jej uzavretia a účinnosť za podmienok definovaných v Obchodných 
podmienkach elektronickej platformy uvedených v bode 5.1 tejto zmluvy.

5.3 Táto Zmluva vrátane jej príloh predstavuje úplnú dohodu zmluvných strán o jej predmete. Vedľajšie dohody k tejto 
zmluve neexistujú.

5.4 Táto Zmluva je vyhotovená v elektronickej podobe v štyroch vyhotoveniach, po jednom pre každú zmluvnú stranu, 
jedno vyhotovenie bude zaslané na zverejnenie v Centrálnom registri zmlúv Úradu vlády Slovenskej republiky a jedno 
bude zverejnené v Centrálnom registri zmlúv Trhoviska.

5.5 Túto Zmluvu bude možné meniť a dopĺňať za podmienok stanovených príslušnými všeobecne záväznými právnymi 
predpismi len vo forme písomného a číslovaného dodatku podpísaného oboma zmluvnými stranami.

5.6 Táto Zmluva má nasledovné prílohy:
Príloha č.1 Obchodné podmienky elektronickej platformy verzia 1.1, účinná odo dňa 14.04.2022,
https://portal.eks.sk/SpravaOpet/Opet/VerejnyDetail/
                    
Príloha č.2 Vlastný návrh plnenia zákazky Z202210632

V Bratislave, dňa 10.10.2022 15:12:01

Objednávateľ:
Úrad verejného zdravotníctva Slovenskej republiky
konajúci prostredníctvom osoby poverenej zastupovať Objednávateľa v rámci elektronického trhoviska

Dodávateľ:
AMEDIS spol. s r.o.
konajúci prostredníctvom osoby poverenej zastupovať Dodávateľa v rámci elektronického trhoviska
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Vlastný návrh plnenia zákazky Z202210632


Zákazka


Identifikátor Z202210632


Názov zákazky Prístroj ICP/OES (optický emisný spektrometer)


Verejný detail zákazky https://portal.eks.sk/SpravaZakaziek/Zakazky/Detail/329730


Dodávateľ


Obchodný názov AMEDIS spol. s r.o.


IČO 00612758


Sídlo Mlynská 10, Piešťany, 92101, Slovenská republika


Dátum a čas predloženia 7.10.2022 10:23:29


Hash obsahu návrhu plnenia n/YlO0Zj2TH7EsBMtFFr7htytlIjMJjEGqfPe69wn+8=


Dodávateľom uvedený popis vlastného návrhu plnenia:
Predkladáme vlastný návrh plnenia, ktorý spĺňa požadovanú špecifikáciu vo všetkých bodoch.


Prílohy:
Z202210632_vlastny navrh plnenia.pdf (vlastný návrh plnenia)
Br_PlasmaQuant_9100_series_en.pdf (prospekt 1)
12515337_AppNote_ICPOES_0002_en_Saline_Matrices.pdf (prospekt 2)
td_PlasmaQuant_PQ9x00_en.pdf (prospekt 3)
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High-Resolution ARRAY ICP OES 



PlasmaQuant® PQ 9x00 
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PlasmaQuant® PQ 9000/9100 



Compact High-Resolution ARRAY optical emission spectrometer with an inductively coupled 
plasma for multi-element analyses equipped with a high-resolution echelle optical bench, fully 
PC controlled and an optional autosampler. 



High-Resolution Optics 



 
 
 
 
 
 
 



 
HR spectrometer 



▪ Optical bench is mounted on a rigid and compact base plate 
for high robustness and durability 



▪ Reflective optical components with innovative protective 
coatings and 10 year long term warranty 



▪ Encapsulated and argon purged optical bench that eliminates 
air, dust particles and moisture from the entire optical path 



▪ High-Resolution Echelle Double Monochromator with order 
preselection and minimal intensity losses to scattered light 



▪ Pre-monochromator with quartz prism 
▪ Entrance slit selectable from 5 settings, fixed intermediate slit 
▪ Focal length 400 mm 
▪ Watercooled cone with highly symmetric counterflow of 



recycled argon purge gas for high-sensitivity axial plasma 
views 



▪ Accuracy and stability of analyte wavelengths <0.4 pm due to 
fully automated wavelength adjustment with internal neon 
standard 



▪ The optical bench does not require any thermostatting 



Wavelength range 160 - 900 nm 



Wavelength accuracy < 0.4 pm 



Spectral resolution 0.002 nm at 200 nm 



Resolution 1:145000 



Grating Echelle grating with large blaze angle (76°) 



 
 
 
Dual View PLUS 



▪ Dual View PLUS Plasma observation for 2+2 plasma views 
▪ Automated attenuation of axial and radial plasma views 



extends the working range (radial PLUS) and closes midrange 
concentration gap (axial PLUS) 



▪ Fast switching between axial and radial plasma views by 
transfer optics in one method for increased flexibility and 
productivity 



 
 



 
Detector 



▪ Peltier cooled CCD array detector with high quantum 
efficiency, increased UV-sensitivity and reduced warm-up 
times 



▪ Automatic selection of optimum integration times for a large 
dynamic measurement range of at least 6 orders of magnitude 



▪ Read times from 1 ms – 10 s 
▪ Different signal integration modes for best detection limits, 



multi-line evaluation and overview scan 





http://www.analytik-jena.com/
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V Shuttle Torch 
 



Easily accessible and clearly laid out sampling system with V Shuttle Torch realizing short 
distances between sample and plasma for significantly reduced delay times 



 
 



 
Plasma geometry 



▪ Vertical plasma geometry for improved tolerance of complex 
matrices and high sample loads (e.g. petrochemical, saline 
or metallic materials). 



▪ Deposit-free vertical torch avoids clogging and soot 
formation 



▪ Best accuracy (RSD), blank values and range of samples to 
be analyzed without sample-pretreatment 



 
 
 
 



 
Torch 



Unique shuttle design, i.e. firm and sliding torch base from 
thermally and chemically resistant materials with built-in gas 
connections for high safety, precision and durability 
▪ Fully demountable torch with separable inner and outer 



tubes as well as one piece torch (alternative) 
▪ Injectors for various applications 
▪ Plug-and-play torch tube installation for simple maintenance 



▪ Shuttle interlock for safe and lasting glass-free and tube-
free connections 



▪ Precision auto-alignment for reproducible torch positioning 



▪ Extended outer tube torch for suppression of molecular 
bands 



 



Nebulizer 



▪ Range of concentric nebulizer with EasyFit® for quick 
interchange 



▪ Optional for high salt contents, low gas flows and for the 
use of hydrofluoric acid 



 



Spray chamber 



▪ Glass cyclonic spray chamber for high aerosol yields and 
reduced wash-out times 



▪ Optional for the use with hydrofluoric acid, with cooling of 
spray chamber or desolvation 



 
Peristaltic pump 



▪ 12-roller peristaltic pump with adjustable contact pressure 
for uniform sample introduction 



▪ 4 tubing channels for maximum flexibility 



 
 



Gas control 



▪ Fully automated gasbox with individual Mass Flow 
Controllers (MFC) for plasma, auxiliary and nebulizer gases 



▪ Argon purity  4.6, 4-6 bar 



▪ MFC for the precise and safe addition of oxygen e.g. for 
petrochemical applications 



▪ All gas flows can be set by operator 



High-Frequency Generator 



▪ Free-running 40 MHz generator with solid state power supply for long-term plasma 
stability and for excellent reproducibility 



▪ Incremental power variation between 700 and 1700 W for increased applicability 
▪ Cooled four-winding induction coil for efficient energy transfer to the plasma independent 



of sample load or matrix 
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Accessories 
 



 
 



Autosampler 



▪ High through-put xyz- autosampler capable of overnight 
operation for up to 192 samples 



▪ Two racks for calibration standard or reference solutions 



▪ Up to 3 sample trays for sample container of different 
volume 



▪ Dimensions: 510 mm x 285 mm x 490 mm, 15 kg 



 
 
 
 
 



Self Check System 



Sensors continuously monitor: 
▪ All gas pressures and flow rates 
▪ Temperatures and flow of cooling agent 
▪ Door of torch compartment (open/closed) 
▪ Extraction rate of the exhaust system 
▪ Positioning of V Shuttle Torch 
▪ Pressure of the purge gas in the spectrometer 
▪ Plasma intensity and stability for protection of glassware 
▪ Nebulizer blockage to protect V Shuttle Torch 



▪ Power of the High-Frequency Generator (shutdown 
procedure) 



ASpect PQ software 
 



Modular software package for PC controlled operation, monitoring and documentation of all 
processes on the instrument and its accessories with clearly laid-out, multi-language user 
interface and powerful user-oriented optimization routines 



 
 
 
 
 



Methods 



▪ Default settings for each element are incorporated 
▪ Extensive line, interference and method library with line 



favorite tool 
▪ Free selection of all plasma and evaluation parameters 



including plasma view (Dual View PLUS) and signal 
integration mode 



▪ Free selection of internal standard lines 



▪ Automatic plasma ignition and shutdown as integrated part 
of a measurement sequence for unattended operation 



▪ Different modes for routine operation and method 
development 



 
 
 



Spectral evaluation 



▪ Static baseline correction using zero, 1st, 2nd or 3rd order 
polynomials 



▪ Patented Automatic Baseline Correction routine (ABC) 
significant reduction of data handling and increase in 
productivity 



▪ Line and interferent identification 
▪ Interelement corrections (IEC) 
▪ Spectral evaluation tools for the correction/elimination of 



spectral interferences 
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ASpect PQ software 
 



 



 
Calibration 



▪ Selection from multiple calibration modes: linear and non-
linear evaluation with variable weighting, standard addition, 
matrix matching 



▪ Selection of up to 30 calibration points. 
▪ Two point recalibration with display of the recalibration 



factor 



Quality control and 
assurance 



Quality control charts that monitor and react to a variety of 
selectable quality parameters 



 



Scientific statistics 
module 



▪ Various statistical operations for samples and standards 
▪ Calculation of confidence intervals for sample values and for 



the calibration function 



 
Additional technical data 



Dimensions 987 mm x 937 mm x 765 mm (W x H x D) 



Weight 170 kg 



 



Environmental 
requirements 



▪ Temperature +15 °C up to 35 °C 
▪ Relative Humidity 20 - 90 % at +30 °C 



▪ Non-condensing atmosphere that is free from corrosive 
fumes 



▪ Exhaust 5.5 m3/ min 



 



Power requirements 
230 V (10 %); 50/60 Hz, slow fuse 35 A 
4600 VA 



 
 
 
 
 
 



 



 
 
 
 
 
 
 
 
 
 
 
 
 
 



Subject to changes in design and scope of delivery as well as further technical development! 
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Reveal the Details that Matter
PlasmaQuant 9100
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Maximum reliability 
 ■ Unique resolving power with high-resolution optics
 ■ Interference-free trace element analysis
 ■ Selection of emission lines without compromises
 ■ Fast measurement readiness



 Convenient functionality 
 ■ Less torch handling and increased instrument up-time
 ■ Broad applicability and superior analytical performance 
 ■ Cost-efficient operation 
 ■ Torch mounting process with no need for alignment 



Flexible observation
 ■ Optimized plasma observation modes without compromises 
 ■ Argon-neutral counter gas for unique sensitivity
 ■ Detection from sub-ppb to percentage range in one run
 ■ Minimal need for sample preparation



 Increased productivity
 ■ Outstanding plasma robustness for analyzing any sample matrix
 ■ Superior accuracy and precision by running undiluted samples
 ■ Maximum application flexibility
 ■ Lowest matrix-specific detection limits



Reveal Anything – PlasmaQuant 9100 Series
Experience innovative high-end technology and explore the elemental 
details of your samples for superior product quality, process monitoring 
and regulation compliance. 
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Accessories



Application-specific sample introduction kits
 ■ STANDARD kit for the analysis of low-matrix sample types 
 ■  SALT kit for the analysis of saline or metal samples with high 



matrix content 
 ■ ORGANIC kit for the analysis of oils and petrochemicals
 ■ HF kit for the analysis of hydrofluoric acid containing samples



Automation
 ■ Variety of autosamplers for aqueous samples
 ■ Autosampler for organic samples with high volatility
 ■ Autosampler for organic samples with high viscosity
 ■ Online and offline automatic dilution auto samplers
 ■ Rapid sample introduction systems for aqueous and oil samples



Hydride system
 ■ HS Pro PQ for ultra-trace analysis of hydride forming elements
 ■  HS PQ for the synchronous analysis of hydride and non-hydride 



elements



Variety of sample introduction accessories
 ■  Concentric, parallel path and special nebulizers of different 



materials
 ■ Ultrasonic nebulizers
 ■ Temperature-controlled spray chamber
 ■ Argon humidifier 
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Reliable performance and low maintenance costs
The convenient plug-and-play design of the fully demount-
able V Shuttle Torch simplifies maintenance and minimizes 
torch handling needs. Individually interchangeable torch 
components allow for maximum methodological flexibility 
while reducing the cost of consumables. All torch gases are 
auto matically connected when the shuttle locks into a rail 
guide, on which it easily slides into the sam  pling position. 
This setup allows the torch to be mounted quickly with no 
need for alignment and increases the availability of the 
instrument. The vertical plasma orientation allows highly 
concentrated sample aliquots to be run and provides 
increased accuracy, minimizes blank values, and allows a 
wide range of samples to be analyzed without wet chemical 
pre-treatment. Excellent long-term plasma performance 
without clogging and soot formation is a reality, even for the 
most challenging samples.



Flexible plasma observation without compromise
The analysis of trace elements and major constituents requires 
different plasma observation modes and the flexibility to 
apply any mode, radial and axial, to any emission line in a 
single method. Dual View PLUS enables the free selection of 
2+2 plasma views in every sample for synchronous analysis of 
contents ranging from sub-ppb to high weight percent. The 
availability of automatic attenuators in any observation mode 
allow for the widest possible working range in ICP-OES. 
Spectral interferences from the cold plasma tail are eliminated 
thanks to the latest argon-neutral counter-gas technology 
that neither disrupts the stability of the vertical plasma nor 
reduces the length of its analytical zone. Dual View PLUS 
allows for robust trace element analysis with unique sensitivity 
and increased productivity due to minimal sample preparation 
efforts across all applications.  



The Benchmark in ICP-OES
Add clarity, simplicity and confidence to your most delicate analytical routines. 
Benefit from the widest working range as well as reduced sample preparation 
demands to improve precision, productivity and ease of use. 



Exceed the limit
Reliable and stable plasma performance in any sample matrix 
remains a challenge in ICP-OES. The high-frequency generator 
of the PlasmaQuant 9100 is designed to run any sample, 
including the direct analysis of extreme matrices. In addition 
to a significant extension of the application range, method 
robustness, precision and productivity are also enhanced by 
lower matrix specific detection limits and reduced sample 
preparation needs. Utilizing a heavy-duty four-winding 
induction coil, the free-running 40 MHz power tube generator 
readily transfers power ranging from 700 to 1700 W with the 
highest efficiency into plasma of exceptional length. Its unique 
high-power settings with instant RF power output matching, 
required for industrial routine analysis of materials like 
brines, metal concentrates and volatile organics make plasma 
collapse a relic of the past. Due to its fast warm-up, the 
plasma is stable within minutes and allows for cost-efficient 
shift-work operation.



Scheme showing the main components of the PlasmaQuant 9100, 
including V Shuttle Torch, high-frequency generator, Dual View PLUS, 
and high-resolution optics. 



High-Resolution 
Optics



V Shuttle 
Torch



Dual View 
PLUS



CCD Array 
Detector



High-Frequency 
Generator
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Results you can trust
The unique resolving power of the high-resolution optics 
guarantees unmatched sensitivity, accuracy and precision 
in real sample matrices. This well-established encapsulated 
echelle spectrometer utilizes a double monochromator
set-up along with the latest high-resolution CCD detector and 
enables access to any emission line in the spectral window 
of 160 to 900 nm. With a spectral resolution of 2 pm @ 200 
nm, even severe interferences in challenging samples can be 
resolved. Select the best emission line for your analytical task 
from over 43,000 lines and reveal the details of your samples. 
The availability of interference-free emission lines with 
high sensitivity allows for robust trace element analysis and 
highest confidence in results. Internal neon correction ensures 
a wavelength accuracy of less than 0.4 pm without laborious 
calibration procedures and allows for a system readiness 
within 15 minutes.



FDA CFR 21 Part 11 compliance
The ASpect PQ software fully complies with FDA 
require ments. It is equipped with different levels so that 
several users can be granted different access rights. Individual 
passwords ensure that the system can only be accessed by 
authorized persons. All important events, such as logon/
logoff, measure ments, calibrations, and messages generated 
by the Self Check System, are recorded in the Audit Trail. 
Measured data can undergo routine review and approval 
using electronic signatures. 



Software solutions
The Aspect PQ software controls, monitors and documents 
all of the processes of the entire PlasmaQuant 9100 system. 
Its modular design offers both maximum operator flexibility 
for customized analytics as well as the convenience of 
pre-set method templates that are easy to use and modify. 
Online status updates on smart phones, tablets etc. increase 
the productivity of unattended operations. Powerful and 
automated data evaluation tools such as an automatic 
baseline correction algorithm (ABC) and a tool for the 
correction of spectral interferences (CSI) greatly enhance 
ease-of-use for operators, eliminate the need for guesswork in 
data evaluation and significantly boost the productivity of your 
analytics. 



Interference removal with the powerful CSI correction tool
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Raise Your Game – Overcome Boundaries
Experience superior analytical performance, application flexibility, robustness, 
and reliability with the PlasmaQuant 9100 family. 



PlasmaQuant 9100
With a clear emphasis on broad applicability, simplicity 
and cost-effectiveness in general applications, the 
PlasmaQuant 9100 is not just another ICP-OES. With high-
performance features, it allows for more matrix tolerance, 
a wide working range and high measurement sensitivity. It 
provides high-quality results in contract analysis, reliability 
in quality control and the highest standards in regulated 
industries. Whether aiming for on-off measurements, 
method flexibility in shift-operation or continuous aspiration 
of challenging samples, the PlasmaQuant 9100 is your 
instrument of choice. 



PlasmaQuant 9100 Elite
High spectral resolution: the extra that makes the difference 
in ICP-OES. The PlasmaQuant 9100 Elite uncovers spectral 
details like no other ICP-OES. Removing common spectral 
interferences minimizes compromises in line selection 
and allows the use of highly sensitive emission lines 
for every application. In combination with its matrix 
tolerance and superior sensitivity, this enables previously 
unconceived analytical potential with superior precision, 
accuracy and detection limits in any sample type. The 
PlasmaQuant 9100 Elite is the number one choice for spectral 
resolution, sensitivity and the ideal solution for your most 
delicate analytical routines. 



Secrets revealed with high resolution
Analysis of the elemental composition of metals, minerals, 
chemicals and petrochemicals suffers from many spectral 
interferences due to their line-rich emission spectra. High 
spectral resolution separates even close line pairs and reveals 
most spectral details. This provides access to previously 
interfered lines with accurate baseline correction and 
reliable peak integration. Fluctuation in signal peaks due to 
varying matrix compositions do not significantly influence 
trace element detection. This opens up new opportunities 
for specification analysis and quality control of challenging 
samples.



Comparison of spectral data quality of high-resolution and standard- 
resolution instrumentation on the example of trace mercury 
determination in petrochemical samples.
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Oil & Gas
 ■  Specification and composition analysis of 



petrochemicals like naphtha, gasoline, diesel, fuels etc.
 ■  Feedstock inspection for elements that disrupt the 



refining process 
 ■ Specification analysis and metal analysis in oils



Chemicals & Materials 
 ■  Quality and purity control of base chemicals (salts, 



acids, caustics, metal oxides, polymers, etc.)
 ■ Purity control of organic solvents
 ■  Composition analysis of materials (ceramics, 



semiconductors, building materials, advanced chemical 
compounds) 



 ■  Analysis of process media (process water) and 
feedstock inspection 



Food & Agriculture 
 ■  Analysis of toxic metals and micro minerals in food, 



feed and agricultural products
 ■ Quality control of fertilizers



Geology, Mining & Metals
 ■  Quality control of high-purity metals, metal oxides, 



metal alloys
 ■  Composition and specification analysis of metal alloys 



and steel
 ■ Analysis of minerals and ores
 ■ Analysis of refractory metals and rare-earth elements
 ■  Process control by analysis of intermediates and 



processing chemicals (e.g. etching/plating solutions) 



Pharma & Life Science
 ■  Determination of elemental impurities according to 



USP chapters <232> and <233> as well as ICH Q3D 
guidelines



 ■ Determination of salt contents in infusion solutions



Environment
 ■  Analysis of surface water, fresh water, sea water, waste 



water
 ■ Analysis of soil
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Beyond one industry 
The ability to run complex and 
concentrated samples, resolve severe 
spectral interferences, detect trace and 
ultra-trace concentrations and work 
across a wide concentration range make 
the PlasmaQuant 9100 the ideal tool 
for industrial QC and R&D labs as well 
as contract and state authority labs with 
challenging sample types and stringent 
quality requirements. Clients from 
various industries, e.g. oil & gas, metals 
& mining and chemicals trust in its 
performance and stability. 



Meeting Industry Needs
At home in many industries – helpful in many applications. Reveal the smallest 
details of your samples and make the difference in quality control, composition 
analysis and process control. 
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Direct Analysis of Saline Matrices by HR ICP-OES 



 
Introduction 



Brines play an important role in many industrial processes, e.g., in the production 



of magnesium and chlorine by electrolysis, as agent for water-injection in 



oil-wells, or as starting material for the fabrication of high-purity salts and 



preservatives. In some regions, naturally occurring brines and sea water are 



also considered to be an attractive candidate for drinking water production. Yet 



the direct elemental analysis of saline matrices using ICP techniques in routine 



laboratories is challenging in respect to (a) achieving good signal stability with 



low signal to noise levels, (b) ionization interferences of alkali and alkaline earth 



metals that often lead to intensity deviations in the range from ± 5 to 10%, and 



(c) maintenance issues, memory effects, and short lifetime of glassware and 



clogging. 



 
Since saline matrices are used for various purposes, a large number of elements 



with limits of detection as low as possible are of interest. Due to its high 



sensitivity, ICP-MS is typically the method of choice to achieve limits of detection 



in the ppt range. However, ICP-MS typically tolerates matrix concentrations not 



higher than 0.3%, which requires high dilution of the samples. Thus, matrix- 



specific limits of detection are compromised depending on the applied dilution 



factor. In general, ICP-OES instrumentation is more matrix tolerant compared 



to ICP-MS. The comparatively low sensitivity of conventional ICP-OES, however, 



hampers achieving sufficiently low limits of detection. 



 
The HR ICP-OES PlasmaQuant 9100 exhibits excellent matrix and plasma 



robustness, being able to tolerate salt concentrations of up to 300 g/L. 



 



 



Solution 



HR ICP-OES with high-resolution 



optical system and superior 



sensitivity and matrix tolerance 



to achieve sub-ppb detection 



limits for trace element analysis 



in saline matrices. 



Challenge 



Analysis of trace element 



impurities and major components 



in saline matrices such as brines 



or sea water with high precision, 



accuracy, and long-term stability. 
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Unit Parameter 



 



 



Additionally, the high-resolution optical system achieves high sensitivity and ensures free line selection. The PlasmaQuant 



9100 allows for running undiluted saline samples of almost any salt concentration with the highest sensitivity amongst ICP-



OES instrumentation. Matrix specific limits of detection (ppt to ppb range) can be achieved. 



 
Within this study, the performance of the PlasmaQuant 9100 was studied on an exemplary saline matrix of 35 g/L NaCl for 



concentrations, limits of detection, and long-term stability of B, Ba, Be Br, Ca, Co, Cr, Fe, I, K, Li, Mg, Mn, Mo, Na, P, S, Si, Sr, 



V, and Zn. 



 



Materials and Methods 



 
Samples and Reagents 



Two samples with a nominal NaCl content of 35 g/L were submitted as-received to a standard calibration routine using a 



100 mg/L aqueous multi-element standard and 1000 mg/L single-element standards from SIGMA ALDRICH in 2% HNO3. 



Calibration 



Table 1: Concentration of calibration standards 
 



Standard Unit Cal.0 Cal.1 Cal.2 



 



B, Sr mg/L 0 0.1 1  



Ba, Be, Co, Cr, Fe, Li, Mn, Mo, V, Zn µg/L 0 20 50  



Br, Ca, I, K, S, mg/L 0 10 100  



Mg mg/L 0 10 200 
 



Si mg/L 0 10 500  



Na mg/L 0 100 1000  



P mg/L 0 50 500 
 



 
Instrument Settings/Method Parameters 



For the analysis, a PlasmaQuant 9100 equipped with Salt-Kit and ASPQ 3300 autosampler was used. The detailed system 



configuration is given in Table 2. 
 



Table 2: Plasma configuration and set-up of the sample introduction system 



Power 1400 W 
 



Plasma gas flow 15 L/min 



Auxillary gas flow 1.0 L/min 
 



Nebulizer gas flow 0.5 L/min 



Nebulizer concentric nebulizer for high salt content, borosilicate, 2.0 mL/min 
 



Spray chamber cyclonic spray chamber with dip tube1, 50 mL, borosilicate 



Injector quartz, inner diameter 2 mm 
 



Outer tube/ Inner tube Syalon2 / quartz 



Pump tubing PVC 
 



Sample pump rate 1 mL/min 



Rinse/ Read delay 45 s 
 



Auto sampler ASPQ 3300 



1 … the double-path geometry improves precision for high matrix-loadings 



2 … ceramic outer tube prolongs the life-time of torch in sodium-rich matrices 
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Evaluation Parameters 



 
Table 3: Overview of method-specific evaluation parameters 



 



Element Line [nm] Plasma view Integration 



mode 



Read time [s] Evaluation 



No. of pixel Baseline fit Polynomial 



degree 



Correction 



 



B 249.773 axial peak 3 3 ABC1
 auto Y2 



Ba 455.403 axial peak 3 3 ABC auto Y 



Be 313.107 axial peak 3 3 ABC auto Y 



Br 163.283 axial peak 3 3 ABC auto Y 



Ca 239.856 axial plus peak 3 3 ABC auto Y 



Co 228.615 axial peak 3 3 ABC auto Y 



Cr 267.716 axial peak 3 3 ABC auto Y 



Fe 259.940 axial peak 3 3 ABC auto Y 



I 178.218 axial peak 3 3 ABC auto Y 



K 766.491 radial plus peak 3 3 ABC auto Y 



Li 670.791 radial peak 3 3 ABC auto Y 



Mg 285.213 radial peak 3 3 ABC auto Y 



Mn 257.610 axial peak 3 3 ABC auto Y 



Mo 203.844 axial peak 3 3 ABC auto Y 



Na 330.237 radial plus peak 3 3 ABC auto Y 



P 177.436 axial peak 3 3 ABC auto Y 



S 180.672 axial plus peak 3 3 ABC auto Y 



Si 251.611 axial peak 3 3 ABC auto Y 



Sr 421.552 radial peak 3 3 ABC auto Y 



V 292.464 axial peak 3 3 ABC auto Y 



Y 371.030 axial3 peak 3 3 ABC auto - 



Zn 206.200 axial peak 3 3 ABC auto Y 



 
1 … automatic baseline correction (ABC) 



2 … correction by internal standard; no mathematical correction of spectral interferences by CSI tool required 



3 … in addition line was measured in axial Plus, radial and radial Plus plasma view 
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Results and Discussion 



The detection power of ICP-OES for matrix-rich saline samples is highly dependent on plasma stability. For samples like 



brines and sea water, effective limits of detection will be best when excellent plasma and signal stability are achieved while 



sample dilution is kept at a minimum. 



 
The here developed method for undiluted saline samples (35 g/L NaCl) uses the most sensitive lines for all investigated trace 



elements resulting in matrix specific limits of detection of significantly less than 1 ppb, respectively (e.g. 0.14 µg/L for Cr). 



From the same run, major contents of Na, Ca, Sr, Br, K, Li, Mg and S could be obtained be employing the Dual View Plus 



plasma observation modes of the PlasmaQuant 9100 . Long-term stability testing was performed by continuous aspiration 



of a spiked saline solution. RSD values of less than 3% over a period of 8 hours of aspiration without intermediate cleaning of 



the glassware (Figure 1) proves the applicability of the used methodology for routine analyses. 



 



Table 4: Overview of results of two saline samples 
 



Isotope Expected range Sample A RSD1 [%] Sample B RSD [%] matrix specific 



LOD 
Value Unit 



 



B 4 mg/L 4.60 0.31 4.55 0.63 0.46 



Ba < 10 µg/L 7.78 0.22 7.89 0.63 0.02 



Be < 1 µg/L 0.21 3.31 0.22 2.19 0.02 



Br 60 mg/L 54.9 7.98 56.0 6.96 8.65 



Ca 400 mg/L 400 0.22 396 0.21 -2 



Co < 1 µg/L < LOD3
 – < LOD3



 – 0.32 



Cr < 1 µg/L 0.78)4
 5.67 0.55)4



 9.16 0.14 



Fe < 1 µg/L < LOD – < LOD – 1.63 



I < 60 mg/L < LOD – < LOD – 0.02 



K 400 mg/L 388 0.31 393 0.16 -3 



Li 200 µg/L 192 0.95 209 0.42 1.88 



Mg 1,300 mg/L 998 0.01 999 0.01 1.40 



Mn < 2 µg/L 0.28 2.69 0.31 4.24 0.03 



Mo < 12 µg/L 10.5 7.06 10.8 4.22 2.16 



Na 10,000 mg/L 10,880 2.93 10,960 1.29 -2 



P < 50 µg/l 36.0 4.73 39.8 6.4 8.96 



S 900 mg/L 919 0.93 894 0.18 9.46 



Si < 500 µg/L 411 0.78 402 1.47 1.66 



Sr 8 mg/L 7.36 0.31 7.25 0.38 0.05 



V < 1 µg/L 0.77)4
 10.8 0.80)4



 518 0.45 



Zn < 5 µg/L 1.30 4.77 1.42 4.62 0.24 



1 … RSD values obtained from three replicate measurements 



2 … no values obtained 



3 … value below detection limit 



4 … value in the range or above of matrix-specific detection limit, hence leading to high RSD values 
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Conclusion 



The analysis of samples such as brines or sea water often demands the quantification of elements in trace or ultratrace levels. 



At the same time, the salinity of the samples poses a highly demanding challenge, since this salinity has a negative impact 



on signal stability. For most instrumentation (ICP-OES and ICP-MS), dilution is often the only solution in order to guarantee 



signal stability, which is crucial if the small analyte signals are to be detected. 



 
In contrast to ICP-MS instrumentation, the PlasmaQuant 9100 HR ICP-OES is able to run undiluted saline samples. 



Moreover, its industry-leading optical resolution and sensitivity allows for unmatched matrix specific limits of detection 



among ICP-OES instrumentation. Since sample dilution is not required, limits of detection comparable to ICP-MS can be 



achieved. 



 
Due to the highly robust plasma, even medium salt concentrations (e.g. 35 g/L) can be measured by using a simple aqueous 



calibration. Complex sample and standard preparation procedures such as matrix-matching or standard-additions are not 



required. 



 
In addition to trace elements, major components can be analyzed from the same run by exploiting the wide working range 



offered as DualView Plus by the PlasmaQuant 9100. Its high sensitivity, exceptional plasma robustness, and wide working 



range make the it the ideal tool for the analysis of highly saline samples. 
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Figure 1: Percentage recoveries of an 8 hour measurement of exemplary elements (100 µg/L) in NaCl matrix (35 g/L) 
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