
 

 

Waterless dyeing process for DryDye 
fabrics 

 

This process is used in producing functional knitted fabrics with the brand name DryDye 

fabrics, this method uses an exclusive waterless dyeing process that will save millions of 

litres of fresh water annually. 

Water scarcity and increased environmental awareness are world-wide concerns which are 

causing a sharp rise in prices for intake and disposal of water. The textiles industry is also 

one of the biggest consumers of water with conventional textile dyeing using large amounts 

of fresh water which is disposed of as waste water containing dyestuff chemicals. 

According to the experiences, an estimated 100-150 litres of water are needed to process    

1 kg of textile material. Water is also used as a solvent in many pre-treatment and finishing 

processes, such as washing, scouring, bleaching, dyeing, rinsing and finishing and the 

contaminated water must then be handled and treated prior to disposal or recycling. 

 



 

 

DryDye fabrics 

The Yeh Group, which produces both warp and weft knitted fabrics, says it will be the first 

textile manufacturer to implement a new waterless dyeing process. The company says it has 

exclusive rights to the process and is branding fabrics produced using it, as DryDye fabrics.  

Supercritical fluid(where distinct liquid and gas phases do not exist) CO2 

“Elimination of the water process and chemicals is a real and significant breakthrough for the 

textile dyeing industry. This new process utilizes supercritical fluid carbon dioxide (CO2) for 

dyeing textile-materials. It is a completely waterless dyeing process using only nominal 

amounts of CO2, nearly all of which is recycled. 

DryDye fabrics dyed with this unique waterless process will have the same dye qualities and 

durability as current, conventionally-dyed fabrics. By implementing this new waterless dyeing 

process, the use of millions of litres of fresh water can be eliminated in dyeing fabrics using 

the new process. 

Instead of current aqueous dyeing systems, DryDye fabrics will be dyed using supercritical 

carbon dioxide in a stainless steel chamber tested. It should be considered that for the past 

three decades, supercritical fluids have been used in various extraction processes, including 

the extraction of natural substances for the production of pharmaceuticals, cosmetics and 

spices.  In addition, leading producers of textiles dyestuffs have attempted to harness the 

technology for textiles dyeing but none has produced a successful commercial system to 

date. 



 

 

Supercritical fluid CO2 is said to have become a mainstay in extraction processes in the food 

industry (decaffeination, extraction of hops) and apparel dry cleaning, where it is said to be 

the best, gentlest, most thorough cleaning method now available. 

Carbon dioxide is also said to be considered the best supercritical fluid for the dyeing 

process, is naturally occurring, chemically inert, physiologically compatible, relatively 

inexpensive and readily available.  

Dyeing polyester and other synthetics 

“Using supercritical fluid CO2, polyester and other synthetics 

can be dyed with modified disperse dyes.  The supercritical fluid CO2 causes the polymer 

fibre to swell allowing the disperse dye to easily diffuse within the polymer, penetrating the 

pore and capillary structure of the fibres.  

The viscosity of the dye solution is lower, making the circulation of the dye solutions easier 

and less energy intensive.  This deep penetration provides effective colouration of polymers 

which are characteristically hydrophobic.  Dyeing and removing excess dye are processes 

that are done in the same vessel.  Residue dye is minimal and may be extracted and 

recycled,” the Yeh Group says. 

Reductions in operating costs 



 

 

The supercritical CO2 dyeing gives excellent results as far as dye levelness and shade 

development are concerned. The physical properties of dyed yarns are also said to be 

equivalent to conventional methods.   

Conventional textile dyeing is very water and energy intensive in pre-treatment, dyeing, and 

post-treatment (drying).  The supercritical CO2 process however, is said to use less energy 

than conventional processes, resulting in a potential reduction in operating costs of up to 

50%. The company says the only overlap is in the pre-treatment process, which is 

essentially the same for both. 

 

ZERO WATER 

DyeCoo uses patented and industrial proven technology based on CO₂, instead of water. So 

how does it work? The technology uses reclaimed CO₂ as the dyeing medium in a closed 

loop process. When pressurized, CO₂ becomes supercritical (SC-CO₂), a phase between a 

liquid and a gas. In this state CO₂ has a very high solvent power, allowing the dye to 

dissolve easily. Thanks to the high permeability, the dyes are transported easily and deeply 

into fibres, creating vibrant colours. 

WORKING WITH PURE DYES 

CO₂ dyeing does not need added process chemicals to dissolve dyes. Our technology uses 

100% pure dyes and with more than 98% uptake, we don’t waste any of it. 



 

 

ZERO WASTE WATER 

No process chemicals, no water, no waste water and therefore no waste water treatment is 

necessary. The  CO₂ used, is reclaimed from existing industrial processes, recycling 95% of 

it in a closed loop system. 

AVAILABLE ON INDUSTRIAL SCALE 

By this process great results have been delivered on an industrial scale, which is not to be 

taken for granted when implementing a completely new technology. In fact, DyeCoo is the 

only company that has been able to scale up CO₂-based textile processing technology to a 

proven industrial scale, winning industrial and commercial endorsements from both textile 

mills and end users. 

ENERGY EFFICIENT 

CO₂ dyeing is a dry process, eliminating the need to evaporate water. The addition of 

efficient colour absorption and short batch cycles makes this technology very energy 

efficient. 

LOWER PROCESS COSTS 

Short batch cycles, efficient dye use, no waste water treatment all contribute to significantly 

reduced operating costs. 

VIBRANT COLORS 

By using 100% pure dyestuff giving beautiful, vibrant colours, the dye is distributed evenly 

over the fabric and the technology allows for easy colour correction. The dyestuff penetrates 

deep into the fibres creating intense colours with excellent quality characteristics. 



 

 

GEOGRAPHICAL FREEDOM 

Dyeing without water equals geographical freedom, becoming completely independent from 

clean water availability. We can dye fabric in the middle of the Sahara. This opens up new 

opportunities for the textile industry, allowing production to occur closer to market, shorten 

lead times and disconnect from Earth’s most valuable resource … water. 

 


