About Fiber Reactive Dyes

The best dyes, by far, to use for cotton and other cellulose fibers are the fiber reactive dyes. They are much brighter, longer-lasting, and easier-to-use than all-purpose dyes. 

(There are also fiber reactive dyes that react specifically with wool; some are found within the Lanaset grouping of dyes for protein fibers. However, this page specifically deals with fiber reactive dyes that are suitable for cellulose fibers—including ways to use these dyes with protein fibers.) 

What is Fiber Reactive Dye?

Fiber reactive dye is the most permanent of all dye types. Unlike other dyes, it actually forms a covalent bond with the cellulose or protein molecule. Once the bond is formed, what you have is one molecule, as the dye molecule has become an actual part of the cellulose fiber molecule. No wonder you can safely wash a garment that has been dyed in bright fiber reactive colors with white clothing, a hundred times, without endangering the whites in the least - even if it is all different bright colors, or even solid black! 

How to Use Fiber Reactive Dye

Cool water fiber reactive dyes can be used with the recipe given on the How to Dye page. It can also be used according to the recipe on the Low Water Immersion page, or even in a washing machine. 

They work especially well on cotton, rayon, and silk, and also work well on linen, lyocell (Tencel), hemp, and any other cellulose fiber. 

Alternatively, fiber reactive dyes can also be used as acid dyes on protein fibers, including wool (which cannot tolerate the high pH of the cotton recipe) and silk (which can be dyed either way). 

Types of Fiber Reactive Dye

Procion MX. Many people feel quite strongly that the best dye choice for the beginner, as well as for many experienced dyers, is Procion MX, because this dye is very easy to work with. You never need to steam or otherwise heat-set the fabric, when you are using Procion MX type fiber reactive dyes, and the dyes are relatively non-toxic. Other advantages include the remarkable washfastness found in all fiber-reactive dyes; I wash my bright rainbow-dyed clothing in the same load as my whites, with no running of the colors, once they've been through enough initial washing out. 

For information on individual Procion MX type dyes, see my chart of Names of Pure Procion MX type dyes at various dye suppliers. For directions on how to dye cotton and other cellulose fibers such as rayon, linen, lyocell, etc., as well as silk, with Procion MX dyes and soda ash, see How to Dye. 

Procion MX dyes are the easiest of fiber reactives to obtain in North America, being found in "tie dye kits" in many crafts stores and toy catalogs. The best places to obtain them, however, are the companies listed on my Sources for Dye Supplies, via mail-order; they respond quickly, and charge far less, per garment, for the dyes that they sell. Many of these companies also sell other types of dye. Procion MX dyes may also be purchased in the form of Tulip One Step Fashion Dye (with soda ash already mixed in), and as Dylon Cold Dye, though the color mixtures in both of these dye lines are less satisfactory for expert dyers than the dyes that are actually sold under the Procion name. (Note that this applies only to "Dylon Cold"; other types of Dylon dye, such as Dylon Permanent or Dylon Machine dye, do not contain Procion MX type dyes.) 

Note that the patent on Procion MX dye has expired, so generic versions are now available; this is why it is more correct to say "Procion MX type" dye, rather than just "Procion MX" dye. (More precise still to use the true generic name, dichlorotriazine, but only chemists seem interested in doing so.) Most suppliers are still using the same or very similar MX codes, but to be quite sure of exactly which dye you are buying, it is best to order by Colour Index name (e.g. 'reactive red 2'). Colour Index names for MX type dyes are given on the pure MX dyes page. 

Optimum reaction temperatures for Procion MX dyes are between 95° and 105°F = 35° to 41°C (except for turquoise, which prefers up to 130°F = 55°C). Do not use at temperatures below 70°F; if your studio temperature is lower than that, pop each piece into a separate plastic bag or bucket and take them to a warmer place overnight to react. 

Cibacron F. Another very good fiber reactive dye for artists and crafters to use is the Cibacron F line. (Don't confuse Cibacron F with just plain Cibacron! They can be completely different types of dyes; be sure you get the type with the "F" suffix.) Like Procion MX dyes, Cibacron F dyes can be used in warm water, instead of extremely hot water like some dyes. Its advantages over Procion MX dyes are that it 'keeps' better in solution, so you can store and possibly even buy it already in solution (liquid form), avoiding the safety hazard of breathing dye powder; it is also easier to wash the excess unattached dye out of the fabric when using Cibacron F dyes than when using Procion MX. However, the Cibacron F line has one major drawback when compared to the Procion MX line: there is not as wide a choice of colors, whether you buy primaries to mix your own, or buy pre-made mixes from your dye supplier. 

Note that Cibracron F dyes are sold under the name Sabracron F, in powdered form, by PRO Chemical & Dye, which also provides some instructions for their use. (See Sources for Supplies.) 

Cibacron F dyes can be used according to the exact same recipe as Procion MX dyes, and even mixed freely with them. In fact, one or two of the "Procion" mixtures sold by Dharma Trading company appear to contain some Cibacron F dye in mixture with Procion MX dyes. However, Cibacron F dyes are slightly less quick to react than Procion MX type, which is why they can be stored so much longer after dissolving them in water than the Procion MX type dyes; this also means that slightly higher temperatures are needed. 

Optimum temperatures for Cibacron F dyes are slightly higher than for Procion MX dyes. Ciba said 55° to 65°C (130° to 150°F); ProChem (Sabracron F) says 45 to 55°C. (113° to 130°F) 

Drimarene K. This is the more of a "warm water" dye than a "cool water" dye. It requires higher temperatures still than Cibacron F, but does not require steaming. Instructions for Drimarene K dyes can be found at Batik Oetoro; they are very similar in action to MX type dyes, except for requiring a minimum temperature of 35°C (or 95°F). Drimarene K dyes may be more commonly available in Australia than Procion MX or Cibacron F dyes. The greatest drawback, besides the need to find a warm place for the dye reaction to occur, is the lack of a truly rich red. This is, however, another excellent line of dye for home or studio use. Drimarene K dyes can be commonly found in North America under the name Dylon Permanent, and in Europe under the name Dylon Machine Dye, not to be confused with Dylon Cold Water dye, which is mostly Procion MX dye, nor to be confused with Dylon Multi-purpose dye, which is the less commendable sort of dye known as all-purpose dye. 

Drimarene K has optimum temperatures around 60°C (140°F) for most colors, 80°C (176°F) for turquoise and a couple of others. 

Remazol or vinyl sulfone dyes are usually used for silk painting and fixed by steaming, but, like Procion H dyes, may be fixed to cotton using a high-pH solution such as sodium silicate at room temperature, or by moderate heating. They work well between 104°F and 140°F (40°C-60°C). I have used them quite a bit on cotton, with TSP instead of soda ash, in low water immersion dyeing, with just a little heating, by floating the buckets in a sinkful of hot water, or by using a microwave oven to heat the dyebath. Vinyl sulfone dyes are particularly useful for chemical resist dyeing (PDF), in which two different types of fiber reactive dyes are used to print foreground and background in different colors. Remazol dyes are more suitable for dyeing for later discharge (bleaching) than are other fiber reactive dyes. For a large amount of additional information, see Vinyl Sulfone Fiber Reactive Dyes. 

Levafix. I've heard that these dyes are sold under the name "Furian" in Finland, at least, but I do not know of a source for these dyes, made by Dystar, for small-scale users. Their temperature optimum is around 50°C (122°F). This is lower than the optimum temperature of 60° to 80° C. for the Drimarene K dyes, which can be used in "cold" dyeing, but higher than the optimum temperature of about 35° to 40°C (95° to 105°F) for Procion MX. As with all of these dyes, it is not necessary to get quite as high as the optimal temperature in order to have acceptable results. 

Procion H and H-E dyes are hot water dyes. They are usually used for silk painting; they require steaming or simmering to fix to cotton or silk. Procion H dyes are chemically similar to Procion MX dyes, being monochlorotriazines, but they are far less reactive, and will not work at all well at room temperature. They can be purchased in the form of powdered dye or dissolved in water; the latter removes the dangers associated with breathing dye powder. PRO Chemical & Dye says that their Procion H dye powders (which they call 'PRO H-Reactive Dyes') "are an ideal alternative to French Dyes for traditional silk painting because they need less steam time and are concentrated." Jacquard's retailers sell their Procion H dyes in liquid form, while G&S Dye sells theirs not only in liquid form, but prediluted and with all auxiliary chemicals already added. Although you can find instructions for setting Procion H dyes at room temperature with sodium silicate solution, expert dyers say that steam-setting these dyes results in richer, more brilliant colors. Immersion dyeing works best at 175°F (80°C). For more information about Procion H and H-E dyes, including Color Index names and a comparison of these dyes at different retailers, see my page on Which Procion H dyes are pure unmixed colors, and which mixtures?. 

More details about classes of fiber reactive dyes

	Summary of ideal reaction temperatures for different fiber reactive dyes

John Shores' Cellulosics Dyeing (a book I much recommend for the serious dyer who understands chemistry), lists the relative reactivities of the different fiber reactive dyes, highest to lowest, with a recommended reaction temperature in degrees Celsius, as follows:

dye

temperature 
(degrees Celsius)

Procion MX

  

30°C.

Drimarene K

40°C.

Levafix E

50°C.

Cibacron F

50°C.

vinyl sulfone (Remazol)

60°C.

Procion H

80°C.

Drimarene X

95°C.

Note that the ideal temperatures given vary somewhat according to the source of the information. However, since all of the figures in this table come from the same source, they are useful for comparisons between dye classes. 
	Chemical names for classes of fiber reactive dyes

Names such as Procion, Cibacron, and Drimarene are trademarks of the companies that first patented the dyes. The following table, from John Shore's Cellulosics Dyeing gives the actual chemical names of the different fiber reactive dye classes. 

System

Typical brand name

    .............................Monofunctional............................. 

dichlorotriazine

Procion MX

aminochlorotriazine
(monochlorotriazine)

Procion H

aminofluorotriazine 
(monofluorotriazine)

Cibacron F

chlorodifluoropyrimidine

Drimarene K

trichloropyrimidine

Drimarene X

dichloroquinoxaline

Levafix E

sulfatoethylsulfone

Remazol

sulfatoethylsulfonamide

Remazol D

     ..............................Bifunctional.............................. 

bis(aminochlorotriazine)

Procion H-E

bis(aminonicotinotriazine

Kayacelon React

aminochlorotriazine-
sulfatoethylsulfone

Sumafix Supra

aminofluorotriazine-
sulfatoethylsulfone

Cibacron C





What Is a Fabric Reactive Dye?

I want to do this! What's This? 

The dye process originated over 5,000 years ago. Dyes were originally obtained through animals and plants such as berries or leaves. William Henry Perkin discovered the first man-made organic dye in 1856. Reactive dyes were not available until 1956. These special dyes, which technically are referred to as fiber-reactive dyes, bond chemically to fibers. 

Significance

1. The fiber-reactive dyes provide colorfastness and avoids colors to bleed or run-off once washed or treated. The dyes usually require less water during manufacturing and are often referred to as low-impact dyes. Although dyes are generally petroleum-based, these eco-conscious treatments provide less water-waste and contamination in the water supply. 

History

2. Reactive dyes were sold commercially in 1956. Professor Ian Rattee and Dr. W.S. Stephens discovered the Procion reactive dye. The first samples were made by Dr. Stephens in 1953 and then tested by Ian Rattee. They filed for a patent in 1954. 

Types

3. Reactive dyes are within the inorganic dye category. The classifications are established by how the dye is used during the dyeing process. Improvements made in the dyeing process led manufacturers away from the natural dyeing methods which were discovered thousands of years ago. Other inorganic categories are acid dye which is often used with silk, wool and nylon, basic dyes which are mainly for acrylic fibers and disperse dyes which are used for dyeing polyester, nylon and acrylic fibers as well. 

Function

4. These dyes, which contain a reactive group, develop a chemical bond with another group, which is referred to as the hydroxyl group from cellulosic fibers. The reactive group, also known as an activated double bond, is prepared in an alkaline dyebath. It is then applied to the fibers, which forms the chemical bond. Fabric dyeing, which technically is called the coloration of cellulosic fibers, uses this leading method of reactive dyeing. 

Benefits

5. Consumers mainly benefit from manufacturers using reactive dyes. It prevents consumers from experiencing fabric bleeds during garment washing or color run-offs when adding treatments or finishes to products. If this occurs, it is an instant indicator that the manufacturer did not use the reactive dyeing process when manufacturing the product. Most retailers, when placing product orders with manufacturers, will ask for a disclosure statement of the dyeing process. In the event consumers return merchandise because of bleeds or run-offs, the manufacturer would be responsible for monetary losses the retailer experienced. 


Read more: What Is a Fabric Reactive Dye? | eHow.com http://www.ehow.com/about_6129550_fabric-reactive-dye_.html#ixzz0vuIboROd

