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Figure 1 The main components of the ICP-MS.
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Table 1 Factors in engineering development

Number Parts Factors in engineering development
Torch: Placement direction(horizontal, vertical), mounting type , mounting location tips;
Peristaltic pumps : Pump head orientation, direction of pump tubing clamping, mounting
1 Sample introduction system type; Chamber: Mounting type; The sample introduction system follows the movement of

2 ICP ion source system

3 Interface system

4 Ton lens system

5 Collision/Reaction cell

6 Quadrupole mass filter

7 Acquisition and control systems
8 Vacuum system

9 Software

10 The mechanical structure

the three-position moving platform; The interface style of the gas; Tolerance of torch size;
Detachable torche's torch base structure,, materials, seals, etc.

Cooling, electromagnetic shielding, volume, weight, mounting type.

The installation method of the cone, the heat dissipation of the interface, the type of
the baffle valve, the way to replace the cone, and the protection of the baffle valve.

Materials, dimensional tolerances, installation accuracy.

Material , air inlet position, sealing, installation fixing method, installation
repeatability, installation accuracy.

Quadrupole material , shape, length, assembly method, cleaning and maintenance
method, anti-vibration, installation and positioning method; Electromagnetic shielding,
signal interface, installation and replacement methods, circuit heat dissipation, constant

temperature and reliability of key circuits of quadrupole power.

The selection of component packaging, the selection of various interfaces, the selection of
cables, the processing technology of circuit boards, EMC design, grounding system design,
heat dissipation design, seismic design, and anti-corrosion design.

Pump installation method, cavity material , material and type of feeder, sealing method,
processing requirements of sealing interface, sealing interface fixing method, pump
topology , vacuum system protection, shockproof, electromagnetic shielding, etc.
Functionality, reliability, ease of use, efficiency, maintainability, portability, etc.
Structural form, panel material and installation method, form of each interface,
installation method of interface and components, frame material
weight reduction design, seismic design, anti-corrosion design, easy handling design,
maintainability design, heat dissipation design, ventilation design, etc.
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Reflections on ICP-MS in Science, Technology,
Engineering and Applications

ZHAO Yingfei, WANG Xiaolong, LI Kai, FANG Zhe, WANG Lei, L. Hongwei, SHEN Xuejing
(NCS Testing Technology Co. , Ltd. , Beijing 100094, China)

Abstract Inductively coupled plasma mass spectrometry is a highly sensitive analytical technology, which is

widely used in elemental analysis in geology, environment, biology, medicine, semiconductors and other fields.

The research, development, manufacturing and application of ICP-MS instruments and equipment involve

multidisciplinary and multi-field science and technology, such as electromagnetism, electricity, chemistry,

machinery, materials, vacuum, etc. The scientific principles, technical systems, and factors considered for product

engineering and application development involved in ICP-MS were introduced. The results showed that product

development should systematically consider the interrelationship between science, technology, products and

applications. This research puts forward the ideas and development directions of ICP-MS technology innovation.

Keywords ICP-MS; engineering development; systematic development

HIGHLIGHTS

1) The situation of ICP-MS from the aspects of scientific principle, technology, product and application was
discussed.

2) The development trend of ICP-MS was forecast.

3) The difficulties and development prospects encountered in the systematic development of ICP-MS were

summarized.



