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ASSURING HIGH PRODUCT 
QUALITY – THROUGH  
IMPROVED DETECTION OF  
PARTICLE CONTAMINANTS
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The evolution and sophistication of customers’ needs  

over the years necessitated a subsequent refinement  

of our analytical methods for the characterization  

of particle contaminants in our products.

Our R&D team has developed a high degree  

of expertise in particle contaminants quantification.

Counting methods have limitations for the quantification 

of particle contaminants in graphite powder. Limitations 

related to an insufficient degree of precision in the detection  

of contaminants can translate into safety-related risks 

affecting the final product.

The ICP-MS method was developed to achieve higher 

precision and control for processes and products not 

feasible using other analytical methods.

WHY A NEW ANALYTICAL METHOD? 
�
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OBJECT OF THE MEASUREMENT 
�

MEASUREMENT PROCEDURE 
�

ANALYTICAL METHOD ICP-MS

   �This method measures only the iron present as foreign particles, or contaminants. It does not measure the iron present  

within the graphite particles. The iron present as a contaminant is a fraction of the total Fe (internally measured by SD-OES).

ICP-MS for contaminant Fe particles.

   �A sufficiently large graphite powder sample is dispersed in water with the aid of a wetting agent.  

A 0.5 T strong magnet with a protective coating is placed into the dispersion. 

   �While gently stirring the dispersion the magnet collects all iron based, and magnetic particles.

   �After this process the contaminant particles stick to the magnet surface. These are then leached out with a proper acid mixture. 

   �The leaching solution is then analyzed with ICP-MS to quantify the element concentration it contains  

and is therefore in the graphite sample.

   �This process was developed taking into consideration best practices of laboratory ultra-trace element analytics. 

 Full description of the method:“Talanta, Volume 224, 1 March 2021, 121827”https://doi.org/10.1016/j.talanta.2020.121827

   �The working range of the “ICP-MS” method is more suitable to investigate the level of Fe-based contaminants  

in graphite powder. It has a significantly lower LoQ (limit of quantification) than other counting methods.

   �The significantly larger sample allows for both an increased method and sampling precision and a reduced  

sampling bias and cross-contamination effects.

   �The LoQ of “counting methods” is often too high for a proper characterization of L-grade graphites.

   �Due to its higher precision this method is validated and implemented in the Quality Control laboratory  

for process control of L-grade graphites.

CONCLUSION 
�



METHODS ICP-MS >BEST SOLUTION  
FOR GRAPHITE

H-XRF SEM-EDX OPTICAL MICROSCOPES

Category Total contaminant determination. Particle “counting” method. Particle “counting” method. Particle “counting” method.

How to extract  
particle contaminants 
from the sample

Through collection via  
a magnet in liquid phase. 

Extracted contaminants  
are digested by acids. 

Procedure is done following  
best practices for trace  
element quantification.

Typically not done. 

The powder sample is used as is.

Typically through collection 
via a magnet in liquid phase.

Afterwards, contaminants are  
transferred onto an SEM holder  
for analysis.

Typically through collection  
via a magnet in liquid phase.

Subsequent cleaning steps  
are required to prepare the  
contaminants for optical  
imaging analysis.

Representativeness
of the sample

High 
Large sample size is used.

Low 
The sample size is relatively small.

Very low 
Typically only a few grams  
of material can be analyzed.

Medium 
Medium sample size is used.

Method capability to
characterize product

High

The large sample size is highly 
representative of the material, 
leading to high precision and 
accuracy. Working range of the 
method is adequate.

Medium 
Small sample size and lack of  
a concentration step leads to high 
cross-contamination risk. The ability 
of this method is limited due to the 
graphite properties.

Working range of the method  
might be inadequate.

Method can identify  
non magnetic contaminants.

Medium 
The small sample size might not  
be representative for the material.

Working range of the method  
might be inadequate.

Low 
Typically the sample preparation 
is complex, chance of losing 
contaminants is high, leading  
to a poor method performance.

Working range of the method  
might be inadequate.

Easiness of
implementation

High 
Sample preparation  
is straight forward. 

Cross contamination is low.

Medium 
Careful sample preparation required. 

Cross contamination risk is high.

Medium 
Careful sample preparation required. 

Cross contamination risk is high.

Medium 
Sample preparation is complex, 
requiring several intermediate steps.

Cross contamination risk is high.

METHOD PERFORMANCE 

IMERYS GRAPHITE & CARBON
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COMPARISON 
�

IRON  BASED CONTAMINANTS ANALYTICS CNERGY™ L-GRADE GRAPHITES
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IMERYS GRAPHITE  
& CARBON – A STRONG, 
INNOVATIVE COMPANY.

With production sites in Europe, 

Canada and Japan and sales offices in 

Europe, America and throughout Asia 

we can ensure security of supply and 

an optimal customer experience.Bodio, 
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IMERYS GRAPHITE & CARBON IRON  BASED CONTAMINANTS ANALYTICS CNERGY™ L-GRADE GRAPHITES

Imerys Graphite & Carbon is a global company  

focused on delivering carbon based solutions  

for manufacturing and industry.

We have over 100 years of experience in the development 

and production of a wide variety of high quality synthetic 

and natural graphite powders, conductive carbon blacks, 

silicon carbide  and water based dispersions for various  

end applications including, but not limited to:

   �Lithium-ion Batteries

   �Alkaline Batteries

   ��Lead Acid Batteries

   ��Fuel Cells

   ��Conductive Polymers, Plastics and Rubbers

   ��Carbon Brushes

   ��Brake Pads and Clutches

   �Powder Metallurgy and Hard Metals

   �Refractories

OUR EXPERTISE 
�

Our team of over 500 experienced professionals ensures 

we deliver optimal solutions for the technical challenges 

faced by our customers making us the market leader for:

   �Conductive carbon blacks and graphites  
for lithium-ion batteries

   �Graphites for alkaline batteries

   Graphites for resin bonded carbon brushes

   �Conductive carbon blacks for conductive polymers

IMERYS GROUP 
�

Imerys Graphite & Carbon belongs to Imerys Group, the world leading supplier in mineral based specialties for industry.  

The Group draws on its understanding of applications, technological knowledge and expertise in material science to 

deliver solutions based on beneficiation of its mineral resources, synthetic minerals and formulations. These contribute 

essential properties to customers’ products and their performance, including heat resistance, hardness, conductivity, 

opacity, durability, purity, lightness, filtration, absorption and water repellency.



The information contained herein is believed to be correct. However, no warranty is made, either  
expressed or implied regarding the accuracy or the results to be obtained from the use of such information.  
The user assumes all risk and liability for intellectual property infringement and no statement(s) made  
in relation to this material is intended or shall be construed as inducing infringement of a valid patent.

imerys.com

�  
EUROPE, AFRICA, MIDDLE EAST, INDIA

Imerys Graphite & Carbon Switzerland Ltd.  
“Il Centro” Via Cantonale 65, CH-6804  
Bironico   SWITZERLAND

Tel: +41 91 873 20 10   Fax: +41 91 873 20 19  
sales_gc.emeia@imerys.com

�  
AMERICAS

Imerys Graphite & Carbon Canada Inc. 
990 Rue Fernand-Poitras, Terrebonne  
QC, J6Y 1V1   CANADA

Tel: +1 450 622 91 91   Fax: +1 450 622 86 92 
sales_gc.americas@imerys.com

�  
CHINA

Imerys Graphite & Carbon 
1438 Hong Qiao Road, Chang Ning District 6F 
Gubei International Fortune Centre II  
CN-201103 Shanghai   CHINA

Tel: + 86 21 2223 0136   Fax: + 86 21 2223 0199 
sales_gc.cn@imerys.com

�  
KOREA & SOUTH EAST ASIA

Imerys Graphite & Carbon South Korea 
3F, Keumseong Building, 314, Teheran-Ro 
Gangnam-Gu, KR-06211, Seoul   KOREA

Tel: +82 234 88 30 30   Fax: +82 234 74 45 82 
sales_gc.kr@imerys.com

�  
JAPAN & TAIWAN

Imerys Graphite & Carbon Japan K.K. 
Shinagawa Seaside South Tower 
11F, 4-12-1, Higashi Shinagawa  
Shinagawa-ku, Tokyo 140-0002   JAPAN

Tel: +81 3 4570 5410 
sales_gc.apac@imerys.com


