


World Fiber Production on the increase 



Water availability on the decrease... 
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Houston..... 
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We have a problem.... 



What if you could dye fabrics with : 

What if you could dye fabrics with: 

No Water  

No Waste Water  

Lower C02 emissions 

No Additional Chemicals                                     

 



Textiles & Water use ( Standard Order) 

 Fabric  Polyester  Total length   +/- 700,000  yards 

Color  Standard Black  Total weight +/- 164,000  kg 



Textiles & Water use ( Standard Order) 

17,000 kg of process chemicals 

7000 kg of dyes  



Textiles & Water use ( Standard Order) 

Total water usage  : 16.000 m3 = 16,000,000 liters       

! Equals 6 Olympic Swimming Pools ! 



CO2 Dyeing / Basic Principle 
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CO2 Dyeing Basic Principal 
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Easy Colour Correction 

Step B Step A Step D Step C 

Desired colour 



Savings Chemicals, Dyes and Water 

Process Chemicals 

Dyes 

0 kg 

40-60% less 

CO2 

17.000 kg 

7.000 kg 

Water 



Savings Chemicals,  Dyes & Water 

Total waste : 
250 ml captured per batch 
Total 234 liters 
 

Containing: 

- Spin oil left-overs 

- Small amount of Dyes 

- Small amount of Finish 

- Some moisture from fabric 

 

 

Total waste: 

16  million liters  
 
 
Containing: 

- Spin oil left-overs 

- Dyes 

- Finishing agents 

- Additives 

 

 

CO2 Water 



Applications 

 

Cotton / Blends 
 

 

Synthetics 
 

 

Special Purpose 
 

 

Niche markets 
 

 

Introduction       
2011 - 2012 

 100% PES 

Woven / Knit 

Introduction 2013 

 Polyamide 

 Spandex 

Introduction       
2014 - 2015 

Yarn 

 

Introduction        
2014 - 2015 

 
 

Leather 

Acrylics 

Silk 
 

  

Carpets 

Sunscreens 

 Protective 
 

 

On Demand             
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Economical Benefits  

o Significant lower operational costs 

o Shorter batch times ( up to 50% ) 

o Significant less re-dyes 

o Easy colour-correction ( dark & light )  

 



Total Energy / C02 Consumption  

CO2 Dyeing 

 Pressurization / Dyeing Energy 76KWh  

 Pressurization / Dyeing Steam 209 kg 

 Rinsing / Separation / Depressurization  Energy 91 KWh 

 Rinsing / Separation / Depressurization Steam 145 kg  

 Total Energy 167 KWh 

 Total Steam 354 kg 

 Total C0₂ per batch 800 kg 

 Total used ( 95% recycled ) 40 kg 



Batch time 

CO₂ Dyeing time 

 Pressurization / Heating 20 min 

 Dyeing / Levelling 60-80 min 

 Rinsing / cleaning CO2 30 min 

 Depressure 250 to 50 bar 30 min 

 Depressure 50 to 20 bar 5 min 

 Depressure 20 to atmospheric 5 min 

 Total Dyeing Time 160 min -  180 min 



Quality & Audits 

• Results are equal or better ( level, color-fastness, washing, staining etc.. ) 

• LCA regarding environmental impact  / audit of CO₂ process 



LCA ( Environmental ) 
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LCA ( Environmental ) 

2005 2007 ... 2012 2013 2011 

R&D phase started with FeyeCon D&I / TU  

Delft and Stork Prints 

Development of first prototype 

Internal motor & recycling unit 

7 Patents filed 

DyeCoo Textile Systems established in 2008 

All patents, assets & knowledge from R & D phase transferred to DyeCoo Textile Systems 
 

            Start building first industrial sized prototype 2009 

2002 1998 2008 2009 

Start testing first industrial  

sized prototype 

Initial test phase in  

The Netherlands 

2010 



CO2  Dyeing System V2 ( 2012) 

And then there was industrial scale 



Machine Certification & Safety 

• All according to ASME design-code 

• Assembly certification by Bureau Veritas /Lloyds 



Where are we today  

 

• Set with 3 machines in operation since March 2012 

• 2 sets installed in Taiwan / Thailand Oct 2013 

• 2 new sets in order for Taiwan 

• 8 in option for Taiwan 



( Strategic ) Partners 

http://www.tudelft.nl/


Products & Marketing ( Nike Olympics ) 



Products & Marketing ( Adidas DryDye ) 



Products & Marketing ( Adidas DryDye ) 

Since introducing DryDye in 2012, Adidas has 
produced  1 million yards  of DryDye fabric 
 

Just one year after the introduction of DryDye,        
Adidas announces additional water savings                        
by utilizing this technology in its Prime T-shirt 
range. 

 



 

www.dyecoo.com 

 

 

http://www.dyecoo.com/


Dyeing cost per kg / Standard black / Average Asia 
 

Co2 Electricity Steam Dyes Total

Used  per batch 80 kg 167 KwH 354 kg 4,2 kg

Price ( customer specific input ) 0,1 USD/ kg 0,12 USD / KwH 0,1 USD / kg

Total price 8 USD 20,04 USD 35,4 USD 53,41 USD 116,85 USD

 

Used  per kg 0,46 kg 0,95 KwH 2,02 kg 0,024 kg

Price per kg 0,046 USD 0,11 USD 0,20 USD 0,31 USD 0,67 USD

C02 usage input DyeStuff input

Colour Standard Black

Total volume CO2 800 kg Recipe CI Gr/Kg Kg /Total Av Price /kg Total

C1 Violet 93 3,6 0,63 $13,20 8,32$            

Recycle percentage 90%  C2 Blue 291.1 2,8 0,49 $13,20 6,47$            

Total recycled 720 kg C3 Orange 61 17,6 3,08 $12,54 38,62$          

Textile load 175 kg Total 24 4,2 $38,94 53,41$          

OWF 2,40%



Lab Dye Equipment 


