
A brief intro to ICP-MS
ICP-MS = Inductively Coupled Plasma Mass Spectrometry

Can analyse almost all stable elements on earth (Li - U): ionises 
elements, selects them based on ion mass to charge ratio, and 

counts. Fast analysis at ppm - ppt in seconds. 
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ICP-MS for low-BG experiments

● Measure U-238 and 

Th-232 → early chain 

info

● ~10 ppt sensitivity 

achievable

● High-throughput: 

sample digestion + 

analysis 1-2 days

● Complementary to 

γ-screening → build 

full picture of 

background model 

● Risk mitigation for fast 

accept/reject of 

materials 2
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ICP-MS facility at UCL

● Agilent 7900 ICP-MS + HF capability
● ISO Class 6 (1000) cleanroom (ISO class 5 (100) laminar flow unit
● Microwave digestion: use ultra-clean TFM vessels 
● Ashing oven
● Ability to purify our own acid with sub-boiling point distillation system
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Microwave digestion and ashing closed, clean 
systems for sample prep
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From the outside
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Inside cleanroom

5

mailto:j.dobson@ucl.ac.uk


j.dobson@ucl.ac.uk 

ICP-MS + auto-sampler
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Cleaning protocols & sample prep. key
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Role of ICP-MS for Pb
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ICP-MS for stable 
→ should be 
straightforward to 
get 10 ppb g/g

γ-screening 
of same 
sample to get 
210Pb

For discussion: what mechanism would 
correlate 210Pb to the stables isotopes? 
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Using 210Pb as a tracer
https://www.nature.com/articles/srep21707
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Calibration standard for total Pb content

Fairly inexpensive:

● Make up test solutions and 
use to confirm we can 
recover total Pb content 
○ Will give indication of 

whether we have 
accounted for 
interferences and 
other biases  

● Bracket each sample with 
one of these → correct for 
instrument drift 
throughout run
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Isotopic reference material
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● Certified isotopic abundances → more expensive → can be used to correct for 
mass bias effects, i.e. a bias in the instrument response to different masses

● Could also use for isotope spike dilution measurement 
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EPA method
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EPA method
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