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ABSTRACT 
 
CONTINUOUS DYEING IS ESSENTIAL FOR PRO-
DUCING LARGE FABRIC BATCHES WITH CON-
SISTENT SHADES, BUT CHALLENGES LIKE TAIL-
ING (LENGTHWISE SHADE VARIATION) AND 
LISTING (WIDTHWISE SHADE VARIATION) CAN 
AFFECT QUALITY. THIS ARTICLE EXPLORES THE 
KEY FACTORS INFLUENCING THESE ISSUES, IN-
CLUDING EQUIPMENT SETTINGS, DYE PROPER-
TIES, AND FABRIC QUALITY. IT HIGHLIGHTS AD-
VANCEMENTS IN MACHINERY, DYE CHEMISTRY, 
AND PROCESS CONTROL, WITH A FOCUS ON 
MINIMIZING COLOR VARIATIONS AND ENSUR-
ING OPTIMAL RESULTS. THE USE OF COLORSOL 
SP-EC REACTIVE DYES IS PRESENTED AS AN EF-
FECTIVE SOLUTION FOR ACHIEVING CON-
SISTENCY AND SUSTAINABILITY IN CONTINU-
OUS DYEING, MEETING THE DEMANDS OF MOD-
ERN TEXTILE MARKETS. 
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Colorsol SP-EC: Elevating Performance in Continuous Dyeing 

 

Research and development (R&D) play a critical role in the success and survival of modern enter-

prises. It's not just about creating better products, but also about contributing to society and adding 

value for users. A notable example is Hubei Colour Root, a leading manufacturer of reactive dyes in 

China. They recently introduced the Colorsol SP-EC range of reactive dyes, designed for both contin-

uous and exhaust dyeing applications. 

 

In many developing countries, textile dyeing and processing industries provide vital employment. But 

with rising utility costs and increasing competition, manufacturers often focus on lowered prices. The 

reality is that true cost savings come from improving processes and efficiency, not just using the prod-

ucts of lower priced, Colorsol SP-EC reactive dyes are an example of a product that, while met with 

some initial reluctance, will find its place over time as users realize the benefits. 

The mindset of the user plays a key role in embracing change. It’s natural to resist at first, but as we 

move forward, we see that change is not just inevitable, but it is essential for staying competitive and 

contributing to a better, more sustainable future. 

 

These dyes offer significant savings in process costs while truly embodying sustainability. In today's 

world, where conserving water and energy is critical, the Colorsol SP-EC range is designed to reduce 

both carbon footprints and water usage. The product line features a broad spectrum of hues to meet 

diverse dyeing requirements, all while delivering the high fastness levels demanded by fashion retail-

ers. This includes resistance to chlorinated water, oxidative bleaching, perspiration light fastness, and 

NOx fading, making it a versatile solution for modern textile challenges. 

What sets these dyes apart is their innovative reactive system, which enhances the accessibility of the 

cellulose hydroxyl groups for better covalent bonding, achieving fixation levels as high as 90%. This 

means only 10% of the residual dye needs to be washed off, and this can be effectively removed at 

60°C, reducing water and energy consumption during washing-off. Additionally, the FL Chemistry 

ensures excellent perspiration light fastness, an essential requirement for brands focused on sports-

wear, where durability and performance are paramount. Color retention in particular another im-

portant aspect for today’s buyer’s certain shades like blacks and navies often experience fading or 

shade variation over time due to environmental conditions and the usage type. However, with Col-

orsol SP-EC reactive dyes, the blacks and navies are engineered to maintain their optimal color reten-

tion, even after 50 home launderings. This exceptional durability ensures that garments retain their 

rich, deep shades far longer than conventional dyes, meeting the high standards expected by both re-

tailers and consumers. 

This thoughtful design offers both environmental benefits and high performance, making it a forward-

thinking choice for the industry. 
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New technologies often bring hesitation because people feel secure with the products and processes, 

they already know. Change can be uncomfortable, but eventually, adapting to new advancements be-

comes necessary not just to improve product quality but also to make a positive impact on society. 

 

Continuous dyeing emerged as a solution for large-scale fabric production, especially when consistent 

shades across huge fabric lots were essential, like for military uniforms in the 1950s. Today, despite 

shifts in demand towards smaller batches in fashion, this method remains vital for industries like 

home textiles and bottom or work wear, where large volumes are still required. 

When it comes to cotton fabrics, reactive dyes are the top choice. They provide an impressive color 

range, excellent fastness properties, and a relatively lower environmental footprint compared to other 

dye types. In continuous dyeing, the core principle involves padding the fabric with a dye solution, 

followed by processes such as batching, steaming, or baking to lock in the color. This approach en-

sures even color distribution and high productivity. 

 

Key Methods in Continuous Dyeing 

 

1. Cold Pad-Batch (CPB) Dyeing: CPB is perfect for short production runs and uses reactive 

dyes, often applied in alkaline solutions. The fabric is stored after padding, allowing the dye 

to fix over time, typically within 6 to 12 hours. While highly effective, CPB can face issues 

like paler edges caused by CO₂ absorption, which lowers pH levels. Modern techniques, like 

using sodium metasilicate, help stabilize pH and ensure consistent color across the fabric. 

 

2. Pad-Dry-Thermosol Dyeing (PDT): This process fixes dyes with heat, making it faster but en-

vironmentally challenging due to the need for high urea concentrations to promote dye solu-

bility and diffusion. Urea is washed out after dyeing, contributing to water pollution. How-

ever, it is still widely used for cotton/polyester blends, providing high productivity. 

 

3. Pad-Dry-Pad-Steam (PDPS) Dyeing: A fully continuous method, PDPS involves drying the 

fabric between padding stages to stabilize the dye before steaming. This ensures uniform 

color distribution, especially for deep shades. Anti-migration agents and thickeners prevent 

dye from shifting during the drying process, resulting in more consistent, high-quality results. 

 

4. Pad-Steam (PS) Dyeing: A continuous method, PS involves Padding of dye solution and omit-

ting the intermediary drying and directly steaming for fixation. The process has limitations for 

deep shade dyeing, good to be used for pale shades with highly reactive dyes using mild alkali 

like Sodium Carbonate or Soda Ash as mixture. 
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5. Pad-Pad-Steam (Wet-on-wet): Another Continuous method, again skipping the drying but 

chemical pad is done in wet form. This process is good for heavy GSM pile fabrics like terry 

towels. The potential risk of dye hydrolysis, hence, results in poor wash fastness for deep 

shades at the end of dyeing, suggestive for pale to medium shades only. 

 
 

The Role of Technology in Enhancing Efficiency 

 

One of the most significant advancements is E-Control, a method developed by Monforts that offers 

better control, lower energy consumption, and reduced environmental impact. Unlike traditional dye-

ing minimising the usage of chemicals like Salt and Urea. The process relies on rapid heating, instead 

of steam, which cuts down water usage while ensuring high productivity. It’s especially suitable for 

cotton and cotton blends, widely used in woven fabrics for home textiles. 

 

Overall, continuous dyeing has adapted over the years with innovations that balance efficiency, qual-

ity, and sustainability. As the industry continues to shift, these methods offer textile producers ways to 

meet market demands while reducing environmental impact. 

 

Washing After Fixation: Advantages of Colorsol SP-EC Dyes 

The wash-off process is crucial for ensuring optimal color fastness, especially in preventing staining 

of adjacent fabrics. Historically, washing off unfixed reactive dyes was challenging, requiring high 

temperatures to meet fastness standards. However, advancements in dye chemistry and washing tech-

nologies have greatly improved efficiency. 

Key Improvements: 

1. Modern Reactive Dyes: Contemporary reactive dyes, especially those designed for continu-

ous dyeing, offer higher fixation rates and improved diffusion characteristics, making the 

wash-off process faster and more efficient. 

2. Enhanced Wash Box Efficiency: Today’s wash boxes use counter-flow water systems and 

mechanical agitation to boost washing effectiveness. Intermediate pressing rollers also help 

reduce the carry-over of wash liquor between stages, enhancing overall cleanliness. 

Advantages of Colorsol SP-EC Dyes: Colorsol SP-EC dyes stand out by allowing wash-off at 60°C, 

compared to conventional dyes that require boiling temperatures. This lower temperature significantly 

reduces energy consumption and fabric stress, while achieving excellent wash-off results. Addition-

ally, the reduced temperature allows fewer wash boxes to be used, further improving efficiency and 

reducing water usage. 
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BOXES SEQUENCE CONVENTIONL SEQUENCE COLORSOL SP-EC 

1 Cold Water Cold Water 

2 Boiling Water Warm Water °C50 

3 Soap at Boil Soap at °C60 

4 Soap at Boil Soap at °C60 

5 Soap at Boil Warm Water °C60 

6 Boiling water Warm Water °C60 

7 Cold Water Cold Water 

8 Cold Water Cold Water 

 
Optimal Wash Sequences: The specific wash sequence should be tailored to the type of reactive dye 

and prior processing conditions. Key steps include reducing electrolyte concentration before soaping 

and avoiding overly hot alkaline washes, which may damage some dye groups (e.g., vinyl sulphone 

types). Acid neutralization may be employed if necessary, depending on the reactive group used. 

In-Practice Testing: During production, simple tests, such as pressing a sample of the dyed fabric 

with white cotton and evaluating any staining, can help assess wash-off effectiveness. If results are 

inadequate, options include increasing water feed rates, adjusting temperatures, or enhancing nip pres-

sures to improve liquor exchange between wash boxes. If necessary, a cationic fixing agent can be ap-

plied, though this should be a option, as it may affect the shade or fastness properties. 

Colorsol SP-EC's ability to wash off at lower temperatures with fewer wash boxes not only saves en-

ergy and water but also maintains fabric quality, making it a highly efficient solution for continuous 

dyeing. 
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Common Challenges in Continuous Dyeing of Cotton 

 

As the textile industry shifts towards continuous dyeing to meet increasing demand for larger batches 

and consistent shades, several challenges have emerged. Among these are tailing and listing, which 

can disrupt the quality of dyed fabrics. Additionally, there's a growing focus on reducing water con-

sumption and optimizing the liquor-to-goods ratio. Continuous dyeing offers notable advantages, such 

as improved shade consistency over long runs, while automation is making it easier to control pro-

cesses effectively. 

 

Understanding Tailing and Listing 

 

Tailing refers to the shade variation along the length of the fabric. For example, in a 10,000-meter dye 

run, samples are taken periodically to ensure consistency from the first to the last meter. Listing, on 

the other hand, involves shade variation across the fabric's width. This can manifest as side-to-side or 

side-to-center differences. Continuous dyeing processes, especially with open-width fabrics, must be 

closely monitored to avoid these issues, while rope-form dyeing generally experiences fewer prob-

lems with listing. 

Factors Influencing Tailing and Listing. 

 

Multiple factors contribute to tailing and listing, including: 

• Yarn Variations: Differences in yarn count, twist, and fabric density can affect dye uptake. 

• Sizing Agents: Water-soluble sizing agents may also lead to inconsistencies. 

Equipment Control Parameters 

 

Key equipment controls include: 

• Singeing/Desizing: Inconsistencies here can lead to listing. 

• Padding: Uneven pressure during padding often causes shade variation. 

• Mercerizing: Control is crucial to avoid discrepancies in shade. 

• Drying: Consistent drying and temperature control are vital. 

• Washing Off: Proper management of water flow, padder pressures, and washing temperatures 

helps maintain shade uniformity. 

 

Dyeing Properties and Shade Evaluation 

Dyes have unique properties that can impact tailing and listing. It is essential to follow manufacturer 

guidelines and ensure dye mixtures share similar substantivity and affinity. Regular records of any 

dyeing issues can help identify and prevent recurring problems. 
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For shade evaluation, visual assessments should be conducted in controlled lighting environments us-

ing tools like spectrophotometers and color-matching systems. A checklist for listing and tailing can 

aid in troubleshooting, highlighting the importance of a skilled colorist. 

 

Achieving consistent shade is crucial in continuous dyeing, particularly as fashion cycles shorten and 

retail demands change rapidly. While continuous dyeing remains essential for high-quality fabric pro-

duction, it requires skilled dyers who can leverage technical knowledge and innovation to meet mar-

ket needs. 

 

Pre-Dyeing Tests for Tailing and Listing Control 

To mitigate issues related to tailing and listing, consider these pre-dyeing tests across the length and 

width of the fabric  

1. GSM Width/Length: Use a GSM cutter and scale for uniformity checks. 

2. Fabric pilling: NuMartindale In order to check the fabric pills Shows singeing efficiency. 

3. Desizing Degree: Use an iodine drop test to measure starch removal. 

4. Absorbency: Check consistency with a drop test. 

5. Fabric pH: Ensure neutral pH to avoid shade inconsistencies. 

6. Mercerizing Degree: Verify with the Barium number test. 

7. Whiteness: Measure with a spectrophotometer for shade consistency. 

 

By addressing these challenges and implementing thorough testing, dyers can enhance quality and 

maintain consistency in continuous dyeing processes. 

 

Colorsol SP-EC Key Features: 

• Reactive dyes with a new structure, meet international regulations for restricted substances 

(especially PCA) 

• CSSG mechanism reactive bonding with Substrate 

• The un-fixed & hydrolyzed dye are easy to remove and suitable for low-temperature (60'C) 

soaping  

• The unique reactive group ensures that the dye has high dyeing build up, excellent fixation 

rate, the molecule tends to fix evenly which minimises the chances dye movement across the 

width. 

• High dye compatibility and excellent dyeing performance ensure consistency of the run and 

shade reproducibility. 

• Excellent all fastness, meet the modern multiple washing fastness requirements  

• Chlorinated water fastness exceeds that of traditional dye varieties  

• Energy saving, emission reduction, Wash-off at 60*C  
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• Suitable for all continuous dyeing applications.  
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Colorsol dye Selection 

 

1. Pale to Medium  

 

Pale Medium 

Colorsol Brill. Yellow SP-EC Colorsol Yellow SP-EC 

Colorsol Yellow SP-EC Colorsol Red SP-EC 

Colorsol Bordeaux SP-EC Colorsol Blue SP-EC 

Colorsol Red SPL Colorsol Dark Blue SP-EC 

Colorsol Brill. Blue SP-EC  

Colorsol Blue SPL  

 

2. Dark to Ultra Deep  

 

Dark Ultra Deep 

Colorsol Orange SP-EC Colorsol Orange SP-EC 

Colorsol Yellow SP-EC Colorsol Rubine SP-EC 

Colorsol Rubine SP-EC Colorsol Navy SPN-EC & SPR-EC 

Colorsol Red SP-EC Colorsol Black SP-EC & SPG-EC 

Colorsol Brown SP-EC  

Colorsol Dark Blue SP-EC  

Colorsol Navy SPN-EC & SPR-EC  

Colorsol Black SP-EC & SPG-EC  

 


