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Teacher’s Guide
Overview

From tea light candles, zinc plates, cocktail sticks, displacement reactions, inks, t-shirts and coffee filter papers this resource can be linked to the following experiences and outcomes : 
SCN 3-19a Through experimentation, I can identify indicators of chemical reactions having occurred. I can describe ways of controlling the rate of reactions and can relate my findings to the world around me.
SCN 3-19b I have helped to design and carry out practical activities to develop my understanding of chemical reactions involving the Earth’s materials. I can explain how we apply knowledge of these reactions in practical ways.
EXA 3-02a I have experimented with a range of media and technologies to create images and objects, using my understanding of their properties.

EXA 3-03a I can use and combine the visual elements and concepts to convey ideas, thoughts and feelings in expressive and design work.

EXA 3-04a Through observing and recording I can create material that shows accuracy of representation.

TCH 3-13b I can practise and apply a range of preparation techniques and processes to manufacture a variety of items in wood, metal, plastic or other material, showing imagination and creativity and recognising the need to conserve resources.
Introduction

Etching is a process which involves chemically drawing lines into metal surfaces using an acid. Traditionally this was done using nitric acid but this is extremely hazardous to both the user and the environment.
It is believed that a Swiss artist, Urs Graf, was the first to make a dated etching although a German, Albercht Durer, was also using a similar process to decorate armour in the 15th  century.
Copper is used as an etch plate as it provides an even bite for the etchant (mordant) and does not distort the colour of the ink. Zinc, however, is cheaper, more malleable, etches with greater speed and ease (often in minutes) and is more suitable for beginners.
In recent times 2 printmaking experts, Nik Semenoff and Cedric Green, have suggested a less toxic process using copper sulphate an etchant. This has led to the Saline Sulphate Etch where sodium chloride (aka cooking salt) was added the copper sulphate solution increasing the speed and efficiency of the etching process. [1]
What to do

To get a good “bite” on the surface of the etch plate they need to be thoroughly cleaned and a waxy covering applied through which to engrave the design. It is good practice to use your professional judgment as when to halt the whole process as it may take longer than a period for total completion. 

Degreasing
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Allow the pupils to complete the instruction sheet and be aware of any nut allergies resulting from the use of soy sauce. To protect the work surfaces it is good practice to use a heat proof mat when using the scourers on the metal surface.

The application of the insulating tape can be seen in figure 1. If the tape does not stick properly to the edges there will be foul – biting on the plate. This where the etch solution (etchant) bites resulting in spots or blotches in the etch plate’s surface.

It is important to degrease [2] the etch plate to allow the ground and printing ink to adhere to its surface. Soy sauce is an alternative to the traditional ammonia/ whiting (calcium hypochlorite) compounds used.

The plate is best rinsed using tweezers. This can be seen in figure 2. If pupils find this difficult they can carefully hold the plate by the insulating tape on the edges.
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To ensure an even coating of the calcium carbonate a tea strainer can be used.  To sprinkle the powder onto the plate.

A successful test for degreasing the surface is when the few drops of water spread out evenly over the surface. 
Ground
Allow the pupils to complete the instruction sheet. To reduce the time taken for the wax to melt it is best to have it chopped up into smaller pieces. To remove the plate from the molten wax tweezers will help reduce the risk of any burns. 

Should there be any mistakes made in the design on the etch plate then place the plate into boiling water to remove the wax. Then dry off with a paper towel and start the process again. 
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Remind the pupils that once they have finished applying the ground, the metal tub containing the molten wax should be allowed to cool so that the wax can be recycled.

Etching

The etch tub should be raised up at one end. This can done using a large spatula. (or a pencil or anything else of the right size).

As the etch solution bites into the etch plate a black solid will form. This can be carefully brushed off using a fine paint brush. This can be seen in figure 3.
The longer the time, the deeper the etch line. However 5 minutes is sufficient time to get a deep enough etch line for the ink to sit in during the printing process.
When the etch time is completed the ground needs to be removed. This can be done by placing the plate in a tub with boiling water. 
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Printing [3]
The printing ink is viscous and messy. The gloves are optional and pupils should be made aware of contaminating clothing etc. It is best practice to protect the bench with a cover.

Apply the ink with a dabber in a circular motion to give an even coat.. The cotton wool buds may help to work the ink into the etch lines.

A light handed approach is best suited when removing the ink with a piece of muslin. Pieces of tissue paper can be used as an alternative to remove the ink.
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It is important that the etch plate and paper are securely attached to the bed. This can be seen in figure 5.

The blanket is used to help press the plate, ink and paper together without tearing the paper. The blankets are ideally made of felt but old t-shirts cut up into suitable sizes can be used as suitable alternatives.
When using the hard rolling pin it useful to press down as hard as possible to ensure the ink is transferred to the paper. An alternative is to put the board on the floor and stand on it.
Troubleshooting

If after degreasing the water still forms blobs when running off the etch plate then repeat the degreasing process.
If the etching does not happen in the lines marked out in the ground carefully use the cocktail stick to deepen/ widen the line to be etched.

If the etching process is not working check to see if the etch solution has turned clear and colourless. If this is the case the solution is spent and needs to be replaced.

If the paper is not picking up the ink the viscosity is either too thin or too thick. Wipe clean the etch plate with the muslin or white spirit. Add more ink or dilute it with thinners, re-apply to the etch plate and print on another piece of paper.

If the print is smudged or the paper is torn then either the etch plate or paper has moved on the bed when pressing down with the rolling pin. Clean the etch plate, re-apply the ink and ensure both the plate and paper are secured to the bed. Also apply less pressure to the rolling pin. 

References & Acknowledgements
[1] = www.nontoxicprint.com
[2] = http://printsy.blogspot.com/2011/05/hello-printsy-im-niki-one-of-your-new.html
[3] = http://www.artmondo.net/printworks/articles/process.htm
[4] = http://www.wonderhowto.com/how-to-make-etching-print-151548/
The three crosses - Rembrandt





Fallen tree – Carlos Alvarado Lang





The sleep of reason creates monsters – Francisco de Goya





Figure 1 – Applying the tape on opposite sides








Figure 2 – Rinsing the etch plate using tweezers














Figure 3 – Using a fine paint brush to remove any solids








Figure 4 – Applying the ink with a dabber








Figure 5 – Securing the etch plate to the bed
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