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Tie Dye Exploration
Background: Tie-dye is typically brightly colored, patterned textile or clothing which is made from ordinary cloth, usually cotton, through a resist dyeing process known as tie-dyeing. This is the modern version of a traditional dyeing method, used in many cultures in Asia and Africa. Tie-dyeing was briefly very fashionable in the West in the late 1960s and early 1970s, as part of hippie style.

The basic process is to tie up the material before applying dye in such a way that the dye only reaches part of the area to which it is applied. The boundaries of the dyed and non-dyed areas are usually rather blurred, as the dye has begun to soak into the non-dyed sections.

During tie-dyeing, if a good fiber reactive dye is used, a chemical reaction takes place which permanently bonds the colorful dye to the fabric, making tie-dye safe to wash amongst other, non-tie-dyed clothes once the excess dye has been removed. As the name suggests, the fabric is tied, usually with string or rubber bands, after being folded into a particular pattern. Some areas, where the textile is tied and in inner parts of folds, do not absorb dye as readily, forming a pattern. This is known as a resist technique (the areas that are tied and the inner parts of folds resist dyeing).

Patterns are also formed by applying different color dyes to different sections of the fabric. The folded and tied textile is usually first submerged in a bath of soda ash solution for 5-30 minutes to prepare it to take the dyes, which may be applied while the fabric is still wet with this solution, or once it has dried. Soda ash (NaCO3), which has a high pH when aqueous, prepares the cellulose fibers of the cloth for permanent chemical bonding with the acidic fiber-reactive dye used in tie-dyeing. Dye is then applied, either by submerging the cloth bundle in a bath of dye or by squirting dyes onto specific areas of the fabric.

Alternatively, the soda ash may be added directly to the dye solution rather than soaking the textile in a solution of soda ash. With this technique the dye must be used within about two hours as the soda ash within the dye solution will react with the dye. In another variation, the fabric may be dyed, and then immersed in soda ash solution.

After 12-48 hours, depending temperature, dye, and the desired brightness of the final product, the fabric can be unwrapped and rinsed. After working out the excess dye under running water, tie-dye should be washed in a washing machine. A detergent called Synthrapol is preferred by many dyers, although any neutral detergent may be used. Excessively alkaline detergents may cause back staining.

Although many different kinds of dyes may be used, most tie-dyers now dye with Procion MX fiber reactive dyes. This class of dyes works at warm room temperatures and the molecules bind with cellulose based fibers (cotton, rayon, hemp, linen) permanently when the pH is raised. Soda ash (sodium carbonate) is generally used to raise the pH and is either added directly to the dye, or in a solution of water in which garments are soaked before dyeing. They do not fade with washing, but sunlight will cause the colors to fade over time.

Purpose Question: What is the affect of the (pH, temperature, color, design) of the pre-soaking bath on the color intensity of the dye? 

Hypothesis:

Variables:

Safety: Long rubber / latex gloves for hand protection, apron for clothes protection, filter mask for mixing dyes and soda ash, safety glasses for lab.  Although dye is non toxic, it is always good to caution against consumption of liquids and powders and wearing eye protection at all times. 

Materials: White vinegar, baking soda, hydrochloric acid, water, soda ash (sodium carbonate), strips of cotton, different colored tie dye, pH indicator or sensor, rubber bands, thermometer
Procedure: Write a detailed procedure for what your group did to test the question you chose.
Note: It is best to cover tables (and floor) with a disposable plastic covering.  Also note that an extreme overabundance of paper towels is needed for this activity. 
· It is important to know that you need to stick the "yorker" spout (long and pointy) deep into the clothing folds to eliminate excessive white undyed areas. 
· When dying there should be no white areas showing on any of the material unless so desired. 
· Start with lighter colors first (then go easier on the darker colors thereafter).  This method eliminates the overabundance and migration of dark colors onto the lighter colors and avoids the "brown" mass look. 
· After dying place clothing in a large plastic bag with paper towels on both sides of the clothing. Store bag in room temperature for 24 hours before continuing to rinse stage.

Data Table:

	Whatever you chose to change
	Color Intensity when washed and dried

	
	No fade             slight fade               high fade                

	
	No fade             slight fade               high fade                

	
	No fade             slight fade               high fade                

	
	No fade             slight fade               high fade                

	
	No fade             slight fade               high fade                


Qualitative Observations:

Analysis Questions: 
1. Calculate your [H+] concentration for each of your pre-soaking baths.

2. Compare your data with data from two other groups that used a different color or brand of tie dye and discuss. 

3. Compare your data with the clothing item you died. Did you find similar results? 
Conclusion as usual:

