
A P P L I C A T I O N  N O T E

ICP – Mass Spectrometry

P R O D U C T  N O T E

PerkinElmer has a long tradition of producing robust ICP-MS instruments, 
capable of running samples with high dissolved solids. The NexION® ICP-MS 
family of instruments is exceptionally resistant to high matrix samples due to the 
unique Triple Cone Interface and 90 degree ion path design utilizing the 
Quadrupole Ion Deflector. Even so, some types of samples are still routinely 
diluted prior to sample analysis due to sample introduction system considerations. 
This dilution helps to minimize matrix suppression or reduce deposition on the 
ICP-MS cones during long analytical runs. 

PerkinElmer’s All Matrix Solution (AMS) systems for the NexION 300/350 ICP-MS 
allow all types of environmental or other high total dissolved solids (TDS) samples  
to be analyzed without manual dilution prior to analysis. The AMS systems can be 
implemented with PerkinElmer’s S10 as well as a variety of third-party autosamplers 
and work exceptionally well with FAST and Niagara Plus sampling systems.

All Matrix Solution  
(AMS) Systems for  
the NexION ICP-MS
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There are three versions to choose from: AMS I, AMS II, and 
AMS III.

The AMS I is a low-flow system with on-line dilution capability 
that allows ICP-MS laboratories to avoid off-line dilution for  
high matrix samples, with its inherent risk for potential error 
and/or contamination. The system is simple to operate, requiring 
no special instrument optimization for maximum productivity.  
It can analyze samples undiluted or diluted on-line at 1:1, 1:10, 
and 1:20 (a full range of other ratios are available). The AMS I 
consists of a mini cyclonic spray chamber and a PFA-ST nebulizer. 
For AMS I, the ratio between the diameters of the sample and of 
the internal standard pump tubing determines the dilution factor. 

The AMS II system is designed to use aerosol gas (argon) dilution 
and has the same range of dilution capabilities as AMS I. The kit 
comprises of a glass spray chamber, with an extra gas port, a 
high TDS nebulizer and a wide bore injector. The total flow of 
the sample carrier gas is the sum of the nebulizer gas and the 
dilution gas. For AMS II, the ratio between these two flows 
determines the dilution factor (see Figure 1).

Another benefit of the AMS II solution is the fact that the sample 
load into the plasma is reduced, so the plasma temperature  
is increased, enhancing ionization efficiency and reducing 
matrix effects. 

The AMS III system has the same components and capabilities 
as AMS II plus an argon humidifier. At high dilution gas flows, 

the energy transition to the dry central channel of the plasma 
decreases; therefore, it is beneficial to introduce some moisture 
into the plasma. The dilution gas is routed to the humidifier 
before it enters the gas port in the spray chamber. 

Figure 2 shows a recovery for several elements in undiluted 
seawater. For all elements, the recovery is well above 70%,  
a requirement for many high TDS environmental, pharma or 
clinical analyses.

Figure 1. Normalized standard intensity versus gas dilution flow.

Figure 2. Spike recovery in undiluted seawater NASS-5 with humidifier.

Description Part Number

AMS I System N8142006

AMS II System N8145408

AMS III System N8145410

Ordering Information


