
Carbonyl Iron Powder



BASF – the inventor of carbonyl iron powder 

BASF is the inventor and the leading producer of Carbonyl Iron Powder (CIP) worldwide. Since more than 80 years,  

BASF develops the most varied areas of applications for CIP. The result: A broad spectrum of CIP grades including 

tailor-made special grades. A product portfolio of high and consistent quality CIP, managed by our global sales  

network, offering our customers personal contact, direct support and fast response. 

The carbonyl decomposition process for the production  

of Carbonyl Iron Powder was invented at BASF in 1925.  

CIP is produced at the world-scale production site in  

Ludwigshafen, Germany. 
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Since our very beginnings over 140 years ago, innovations are key to our success. During this 

time, we, as the world’s leading chemical company, gained our reputation as a trustworthy 

partner to the industry. 

We help our customers to be more successful – with a variety of products, services and  

intelligent system solutions. As a strategic partner, we support our customers in discovering 

business opportunities and in developing products, procedures and services. 

The key to success is  
innovation, combined with  
quality and tradition. 

Introducing BASF  

Tradition meets  
innovation



 Its specifi c catalytic activity is the key to the synthesis 
of high quality industrial diamonds.

 Its outstanding magnetization behavior is relevant for 
applications such as Inductive electronic Components, 
Magnetorheological Fluids.

propertieS & ApplicAtionS

The unique properties of Carbonyl Iron Powder (CIP) made by 

BASF open up a wide range of existing and future applications: 

 Its exceptional fi neness and spherical morphology 
leads to excellent compaction and sintering properties. 
These properties are exploited in diamond Tool 
Production, Metal Injection Molding, and conventional 
Powder Metallurgy.

 Its unique micro structure makes CIP an excellent 
absorber of microwave frequencies, enabling 
technologies from eMI shielding to radar absorption.

 Its unparalleled purity and consistent high quality 
are the main reasons why many customers choose 
BASF’s CIP. 

the proceSS – FroM iron to cip 

CIP is produced by thermal decomposition of iron pentacarbonyl (Fe(Co)5), which is previously 

distilled to high purity. In the course of the decomposition process, spherical iron layers form 

on a nucleus, thereby developing a shell structure. The decomposition conditions determine 

the main properties, including the particle size distribution of the intermediate products. 

The individual CIP grades are gained from these by a number of fi nishing processes like milling 

(desagglomeration of secondary particles), classifying (tailoring of particle size distribution), 

mixing, and coating.
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diFFerence MAtterS

our extensive expertise in the production of CIP allows us to accurately control the properties 

of our powders. In addition to our broad standard portfolio, we are able to develop CIP grades 

with properties, which exactly correspond to the precise requirements of the individual applica-

tion. Generally, two product CIP groups can be distinguished: unreduced or “hard” grades and 

reduced or “soft” grades.

hard grades

These grades are produced 

from the primary decomposi-

tion products without further 

chemical processing.

Typical properties of hard grades:
• onion skin structure
• Mechanically hard
• Fe content up to 97.8 %
•  other elements (typically): 

C max. 1.0 %, n max. 0.9 %, 
o max. 0.5 %

Soft grades

These grades are produced 

by annealing of hard grades 

under hydrogen. In this pro-

cess, the onion skin structure 

is lost, and the content of n, 

C, and o is reduced.

Typical properties of soft grades:
• Polycrystalline structure
•  Mechanically soft
• excellent compaction properties
• Fe content up to 99.8 %
• Low C, n, and o content

Hard and soft grades are available with 
different particle size distributions:
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cArBonyl iron powder 
By BASF – BeneFit FroM 
trAdition And innovAtion 

CIP by BASF offers you:
Mean particle size < 10 microns 
• Unparalleled chemical purity 
• excellent lot-to-lot consistency
• More than 80 years of experience in CIP production

BASF offers you:
•  reliability and sustainability offered by the world’s

leading chemical company 
• worldwide network of sales representatives
•  Global r & d team with outstanding competencies 

in chemistry and processes



Note

The data contained in this publication are based on our current knowledge and experience. In view 
of the many factors that may affect processing and application of our product, these data do not re-
lieve processors from carrying out their own investigations and tests; neither do these data imply any 
guarantee of certain properties, nor the suitability of the product for a specifi c purpose. Any descrip-
tions, drawings, photographs, data, proportions, weights etc. given herein may change without prior 
information and do not constitute the agreed contractual quality of the product. It is the responsibility 
of the recipient of our products to ensure that any proprietary rights and existing laws and legislation 
are observed. (03/2012)

® = registered trademark of BASF Se

Asia

BASF east Asia 

regional Headquarters Ltd.

Hong Kong, China

Phone: +852 2731 3706

USA

BASF Corporation 

evans City, PA, USA

Phone: +1 724 538 1300

Please contact us to discuss the requirements of your CIP application.

BASF SE

Carbonyl Iron Powder & Metal Systems

G-CA/MM

67056 Ludwigshafen

Germany

For information, please send an e-mail to:

inorganics@basf.com 

Visit our website at:

www.carbonylironpowder.comC
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Overview CIP product range

Grade application type Fe min. 

(%)

C max. 

(%)

N max. 

(%)

O max. 

(%)

d50 value  

(microns)

coating

CIP EM Electronic Components hard 97.0 0.65 – 0.85 0.6 – 0.8 0.1 – 0.3 4.5 – 6

CIP SQ Electronic Components soft 99.5 0.05 0.22 3.9 – 5.0

CIP SQ-I Electronic Components soft 98.5 0.03 0.7 3.8 – 5.4 yes

CIP SW-S Electronic Components soft 0.4 3.0 – 4.5 yes

CIP SP-I Electronic Components soft 99.5 0.05 6 – 10 yes

CIP EW Electronic Components & 

Microwave Absorption

hard 97.0 0.9 0.9 3.0 – 4.0

CIP ER Microwave Absorption hard 97.0 1.0 1.0 0.8 4.5

CIP ES Microwave Absorption hard 97.4 1.1 1.2 0.6 3.4 – 4.5

CIP EW-I Microwave Absorption hard 97.0 0.9 3.0 – 4.0 yes

CIP OM Metal Injection Molding hard 97.8 0.75 – 0.90 0.65 – 0.90 0.15 – 0.40 3.9 – 5.2

CIP OS Metal Injection Molding hard 97.5 0.7 – 0.9 0.5 – 0.9 0.6 – 0.9 3.4 – 4.4

CIP CC Metal Injection Molding & 

powder Metallurgy

soft 99.5 0.05 0.01 0.18 – 0.35 3.8 – 5.3

CIP CM Powder Metallurgy soft 99.5 0.03 0.01 0.1 – 0.25 7.0 – 9.5

CIP CS Powder Metallurgy soft 99.5 0.03 0.01 0.12 – 0.30 6.0 – 7.0

CIP CN Powder metallurgy &  

Diamond Synthesis / Tools

soft 99.5 0.03 0.01 0.10 – 0.25 6.5 – 8.0

CIP SM Diamand Tools soft 99.0 0.1 0.1 0.55 3.5

CIP EN Diamond Tools hard 97.5 0.9 1.0 0.6 3.9 – 5.2

CIP OF Nutritional Supplement hard 97.0 1.3 0.3 1.4 5.2

CIP CF Nutritional Supplement soft 99.5 0.03 0.01 0.23  9.5

ZVI MICROS- 

PHERES 200

Groundwater Remediation hard 97.5 1.0 1.0 0.5 5.2

CIP FM Other hard 97.5 1.0 1.0 0.5 2.5

CIP HF Other hard 97.7 0.9 0.9 0.5 2.5

CIP HQ Other hard 97.8 0.6 – 0.9 0.6 – 0.9 0.3 – 0.5 2.0

CIP HS Other hard 97.5 1.0 1.0 0.5 1.8 – 2.3

For information, please send an e-mail to: 

inorganics@basf.com 

Visit our website at: 

www.carbonylironpowder.com

Note

The data contained in this publication are based on our current knowledge and experience. 
In view of the many factors that may affect processing and application of our product, 
these data do not relieve processors from carrying out their own investigations and tests; 
neither do these data imply any guarantee of certain properties, nor the suitability of the 
product for a specific purpose. Any descriptions, drawings, photographs, data, propor-
tions, weights etc. given herein may change without prior information and do not constitute 
the agreed contractual quality of the product. It is the responsibility of the recipient of 
our products to ensure that any proprietary rights and existing laws and legislation are 
observed. (03/2012)

® = Registered trademark of BASF SE
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