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Tokai Carbon Group Basic Philosophy

Guidelines
Integrity, Innovation, Challenge, Co-creation, 

Agility

Corporate Philosophy
Ties of Reliability

Core Strategies
Stable supply, Technical expertise,  Long-term 

relationships

Graphite Electrodes Carbon Black Fine Carbon Smelting and Lining

Industrial Furnaces and  
Related Products

Anode Materials Friction Materials

Tokai Carbon Group continues to pursue our basic philosophy of Ties of Reliability through our core 

business  activities in the manufacturing industry, mainly carbon materials, in accordance with the five 

guidelines.

Carbon Black 

32% 



Tokai Carbon
(Global Production Locations – Carbon Black)

Cancarb

TCCB

TC Japan

TC Thailand

5th largest player in the global carbon black market

937KT annual capacity

8 production plants



Carbon Black

• Produced by the incomplete combustion of 

hydrocarbons  (insufficient oxygen for complete 

combustion)

Acetylene Torch                       Candle + Spoon



Carbon Black

• Produced by the incomplete combustion of 

hydrocarbons  

– CmHn + yO2 2yCO + n/2H2 + (m-2y)O2

– Solid carbon formed when m > 2y

• Historical evidence that it was used as colorant 

by Chinese in 3rd century A.D. 

• Large scale industrial production started in early 

1900s after discovery of its reinforcing potential 

in rubber



Allotropic Forms of Carbon

Structure of Diamond Structure of Graphite
Structure of Fullerene

Structure of Nanotubes

Graphene

Structural element 

of graphite, 

nanotubes and 

fullerenes

http://en.wikipedia.org/wiki/Image:C60a.png
http://en.wikipedia.org/wiki/Image:C60-Fulleren-kristallin.JPG


Graphite

Every other layer aligned.  X-ray diffraction only shows three 
dimensionsal reflections (00l) reflections.

The d spacing, i.e. spacing between layers, is 0.335 nm



X-ray diffraction shows both three dimensional (00l) and two dimensional (hk) 

reflections – a type of structure known as turbostratic

Turbostratic – layers are parallel but rotated around c-axis

Carbon Black



High Resolution Electron 

Micrograph of Carbon Black

Turbostratic structure 

evident in carbon black

Carbon 

Black

Graphitized Carbon Black



Model cutaway of single carbon black particle



Aggregate

Particle

Transmission Electron Micrograph of Carbon Black



Scanning Electron Micrograph of Carbon Black Aggregate



Carbon Black – Tremendous Specific Surface Area

50 – 1000 m2/g

Specific Surface Area primary property influencing performance



Structure of Carbon Black other key performance property

Structure is the relative degree or complexity of branching of the 

aggregates

Low Structure High Structure
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Raw Materials

Making carbon black requires five (5) 

materials:
–Fuel (natural gas or oil)

–Oxidizer (air)

–Feedstock Oil (no. 6 type oil)

–Water

–Structure control additive (potassium 

salt)



Quench

Water

Reactor

Natural

Gas

Alkali

Metal

Additive

Preheated

Air

Feedstock

Oil

Refractory

1650 °C 

(3000 °F)

915 m/sec 

(3000 ft/sec)

Reaction Time = 0.3 to 1.0 sec
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Typical Tread Reactor



Typical Tread Reactor



Preheated

Air
650 °C (1200 °F)-

800 °C (1500 °F)

Process Air

Blower

To Oil Preheater

& Smoke Header

Carbon Black Stream

Process Air Preheater

-to preheat the incoming air
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Collection & Conveying – separate carbon black from 

process gas stream & transport to pelletizing area



Bag Filter

Carbon Black Stream



Bag Filter
Tailgas

To Dryers & 

Incinerator

Carbon Black Stream

To Surge Bin / Pelletizers



Typical Reverse Flow 

Bag Filter
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Palletizing & Drying – densify the carbon black to meet 

transportation & customer requirements



Pellets

To Dryer

Pelletizer
Loose Black from
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Pelletizer – Pin Shaft



Tailgas
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Dryer
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Storage & Handling – Convey carbon black pellets to storage area 

for transportation to customer



Storage & 
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Sid Richardson Carbon Co.
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Storage Tanks
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Utilities/Energy Conservation – utilize the waste gases from the 

process for energy conservation and to produce steam and/or 

electricity 



Carbon Black Co-Gen Plant

Carbon
Black
Plant

Turbine
Generator

Boiler
Incinerator

Process
Gas Steam

Boiler or Incinerator Exhaust

To Grid

To Carbon Black Plant

Environmental Impact:
Generating Power with Process Gas Eliminates

The need to burn 90,000 tons of coal per year which,

in turn, eliminates the following amount of pollutants:

380,200,000 lbs of CO2

661,500 lbs of SO2

1,102,000 lbs of NOx

38,020 lbs of PM10



Big Spring Electricity
Co-Generation Unit –

Major Contributor to CO2

Emission Reduction



Tokai Carbon CB – Current Efforts

• TCCB is also reducing 
other emissions

– NOx (Nitrogen Oxides)
• All 3 TCCB plants will have 

SCR (Selective Catalytic 
Reactor) units ready by 2023. 
This technology is similar to a 
catalytic converter in an 
automobile’s exhaust pipe.

– SO2 (Sulfur Dioxide)
• Two plants will utilize WSA 

(wet sulfuric acid) units by 
2023 to reduce SO2. This 
converts SO2 to SO3 ultimately 
creating sulfuric acid, which 
will be repurposed. 

Projected NOx

Reduction 
(2023)

Addis
809 tons - 95%

Big Spring
401 tons – 76%

Borger
586 tons– 62%

Total
1,796 tons - 75%

Projected SO2

Reduction 
(2023)

Addis 
8,332 tons –

95%

Borger
4,927 tons–

62%

Total
13,259 tons - 53%



Tire Customers





TIRES

Carbon Black 

provides 

strength to 

polymers

Different 

components of 

tire use various 

grades of CB

Tires normally 

are about 30% 

carbon black

http://images.google.com/imgres?imgurl=http://www.bfgoodrichtires.com/images/catalog/tires/gforcesport_large.jpg&imgrefurl=http://www.bfgoodrichtires.com/catalog/tires/gforcesport_tire.html&h=400&w=340&sz=35&hl=en&start=10&tbnid=M-g4xc8V4VEmaM:&tbnh=124&tbnw=105&prev=/images%3Fq%3Dtires%26svnum%3D10%26hl%3Den%26lr%3D%26sa%3DG


Mechanical Rubber Goods

SealsBelts, Hoses

Rubber

Roofing

http://images.google.com/imgres?imgurl=http://www.gannproducts.com/hoses-01c.jpg&imgrefurl=http://www.gannproducts.com/hoses.htm&h=354&w=422&sz=33&hl=en&start=6&tbnid=NOmCvXrHDiDBsM:&tbnh=106&tbnw=126&prev=/images%3Fq%3Dhoses%26svnum%3D10%26hl%3Den%26lr%3D%26sa%3DG
http://www.ammarvbelts.com/prodspe1.jpg
http://www.autoparts.globalsources.com/MAGAZINE/APA/0512/IMAGES/0512VP012.JPG


Mechanical Rubber Goods

- reinforcing filler

Plastics

- UV protection, colorant
SealsBelts, Hoses

Plastic Masterbatch

http://images.google.com/imgres?imgurl=http://www.gannproducts.com/hoses-01c.jpg&imgrefurl=http://www.gannproducts.com/hoses.htm&h=354&w=422&sz=33&hl=en&start=6&tbnid=NOmCvXrHDiDBsM:&tbnh=106&tbnw=126&prev=/images%3Fq%3Dhoses%26svnum%3D10%26hl%3Den%26lr%3D%26sa%3DG
http://www.ammarvbelts.com/prodspe1.jpg
http://www.autoparts.globalsources.com/MAGAZINE/APA/0512/IMAGES/0512VP012.JPG
http://images.google.com/imgres?imgurl=http://www.toolspot.co.uk/products/Carpentry/Linic%2520Maxi%2520Black%2520Plastic%2520Mitre%2520Box_f.jpg&imgrefurl=http://www.toolspot.co.uk/product/linic-maxi-black-plastic-mitre-box&h=207&w=250&sz=8&hl=en&start=71&tbnid=Ktd9ctz4N5-_wM:&tbnh=92&tbnw=111&prev=/images%3Fq%3Dblack%2Bplastic%26start%3D60%26ndsp%3D20%26svnum%3D10%26hl%3Den%26lr%3D%26sa%3DN
http://images.amazon.com/images/P/B000ALJX6G.16._SCLZZZZZZZ_SS260_.jpg
http://images.google.com/imgres?imgurl=http://www.brushtruck.com/Prod_images/Tile-1475.gif&imgrefurl=http://www.brushtruck.com/Secure/eCommerce/Catalog.asp%3Fprdc%3D3&h=188&w=250&sz=29&hl=en&start=91&tbnid=H2RjdpEt6bkHhM:&tbnh=83&tbnw=111&prev=/images%3Fq%3Dblack%2Bplastic%26start%3D80%26ndsp%3D20%26svnum%3D10%26hl%3Den%26lr%3D%26sa%3DN
http://images.google.com/imgres?imgurl=http://www.vara.se/images/18.19bc716106ede01b3980002062/Black-plastic-radio-10.jpg&imgrefurl=http://www.vara.se/politik/radiosanderkf.4.19bc716106ede01b3980002041.html&h=190&w=194&sz=6&hl=en&start=120&tbnid=qFWiaTq_4OLTYM:&tbnh=101&tbnw=103&prev=/images%3Fq%3Dblack%2Bplastic%26start%3D100%26ndsp%3D20%26svnum%3D10%26hl%3Den%26lr%3D%26sa%3DN
http://images.google.com/imgres?imgurl=http://ec3.images-amazon.com/images/P/B000AR7F7O.01-AK0ZM7RBMAG9B._SCMZZZZZZZ_V1126227909_.jpg&imgrefurl=http://www.amazon.com/b%3Fie%3DUTF8%26node%3D15342971%26sizefit%3D%26index%3Dhpc%26me%3DATVPDKIKX0DER%26rank%3D%26rh%3Da%253A15342971%26page%3D3&h=160&w=160&sz=6&hl=en&start=5&tbnid=SYD5OO8_kw_PiM:&tbnh=98&tbnw=98&prev=/images%3Fq%3Dblack%2Bplastic%2Btrash%2Bbags%26svnum%3D10%26hl%3Den%26lr%3D%26sa%3DG


The Plastics Industry

http://www.google.com/aclk?sa=L&ai=CExOFacKsTPPSOMiDmQfW8rmhDpTamTmE4NvXBNiekQgIABACIJOs-wUoAlCu7pHDA2DJxoiN5KSIFMgBAaoEHk_Qpm12vhZtTMFlTv3niaB8wU6CjRhr63tqZKgxpA&ggladgrp=8757957899965600436&gglcreat=12836376503903247892&sig=AGiWqtyof6yOik0kMqTRvs2YjHwelcXDGQ&adurl=http://126.xg4ken.com/media/redir.php%3Fprof%3D33%26camp%3D2709%26affcode%3Dkw1372520%26cid%3D1163328774%26networkType%3Dsearch%26url%5B%5D%3Dhttp%253A%252F%252Fwww.target.com%252Fgp%252Fredirect.html%252Fref%253Dtgt_adv_XS000000%253FURL%253D%252Fgp%252Fsearch.html%25253Ffield-keywords%25253Dindoor_planters%252526LNM%25253DIndoor%2520planters%252526CPNG%25253Dpatio%252Bgarden%252526AFID%25253Dgoogle%252526LID%25253D33p1372520%252526adgroup%25253Dpatio%252Bgarden%252526MT%25253Dbroad%252526KID%25253D_kenshoo_clickid_


Carbon Black is Main Black Pigment 

Widely used in Inks, Paints, Coatings

http://images.google.com/imgres?imgurl=http://www.platinum.matthey.com/uploaded_files/Newspapers.gif&imgrefurl=http://www.platinum.matthey.com/uploaded_files/&h=231&w=238&sz=37&hl=en&start=45&tbnid=l9-LS44ZoXUw-M:&tbnh=106&tbnw=109&prev=/images%3Fq%3Dnewspapers%26start%3D40%26ndsp%3D20%26svnum%3D10%26hl%3Den%26lr%3D%26sa%3DN
http://www.itwtranstech.com/Media/inks.JPEG
http://images.google.com/imgres?imgurl=http://glossary.ippaper.com/images/graphicsedviser/print/letterrotary.jpg&imgrefurl=http://glossary.ippaper.com/default.asp%3Freq%3Dknowledge/article/150&h=366&w=348&sz=20&hl=en&start=1&tbnid=cfQOTdsCWK__FM:&tbnh=122&tbnw=116&prev=/images%3Fq%3Dletterpress%26svnum%3D10%26hl%3Den%26lr%3D%26sa%3DG
http://images.google.com/imgres?imgurl=http://info.library.unsw.edu.au/psl/skills/direct/itet_lilt/module1/images/newspapers.GIF&imgrefurl=http://info.library.unsw.edu.au/psl/skills/direct/itet_lilt/module1/newspaper.htm&h=242&w=210&sz=24&hl=en&start=4&tbnid=hdbVfHMfFXk1zM:&tbnh=110&tbnw=95&prev=/images%3Fq%3Dnewspapers%26svnum%3D10%26hl%3Den%26lr%3D%26sa%3DG


Conductive

Carbon Blacks

Primary Market – Industrial Cables

Purposes – Static Dissipation, UV Protection, EM Shielding



Surface Modified

Carbon Blacks

http://images.google.com/imgres?imgurl=http://www.nerdata.com/images/is/inkjet.jpg&imgrefurl=http://www.nerdata.com/inkjet.htm&h=252&w=280&sz=8&hl=en&start=6&tbnid=G9hSywYmGW1VWM:&tbnh=103&tbnw=114&prev=/images%3Fq%3Dinkjet%26svnum%3D10%26hl%3Den%26lr%3D%26sa%3DG
http://images.google.com/imgres?imgurl=http://www.specialopssecurity.com/img/hidden/cars-20.jpg&imgrefurl=http://www.specialopssecurity.com/hidden/photos/toys/oldnsx.php&h=815&w=1233&sz=160&hl=en&start=40&tbnid=86QvaaiKeF4PGM:&tbnh=99&tbnw=150&prev=/images%3Fq%3Dblack%2Bcars%26start%3D20%26ndsp%3D20%26svnum%3D10%26hl%3Den%26lr%3D%26sa%3DN
http://images.google.com/imgres?imgurl=http://www.perfectabusiness.com/copiers/mid/ar337/ar337.jpg&imgrefurl=http://www.perfectabusiness.com/copiers/default.htm&h=272&w=317&sz=29&hl=en&start=5&tbnid=OzUcBJ2LXBvloM:&tbnh=101&tbnw=118&prev=/images%3Fq%3Dcopiers%26svnum%3D10%26hl%3Den%26lr%3D%26sa%3DG
http://images.google.com/imgres?imgurl=http://www.amagarea.com/imgB/JHPIDSPN.jpg&imgrefurl=http://www.amagarea.com/Detail/NS-JHPIDSPN&h=259&w=363&sz=34&hl=en&start=4&tbnid=UVM6HHKijV2XsM:&tbnh=86&tbnw=121&prev=/images%3Fq%3Dusa%2Btoday%26svnum%3D10%26hl%3Den%26lr%3D%26sa%3DG


Sustainability Efforts

ISO 14001UNGC

• Bronze Ranking
•382018

• Silver Ranking
•582020

• Gold Ranking
•682021

Ecovadis



Thanks for your attention!


