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FOREWORD

When I started in pottery more than thirty years ago, there wasn’t a ton of glaze information out there. There were some classics, like Daniel Rhodes’s Clay and Glazes for the Potter, Robin Hopper’s Ceramic Spectrum, and Glenn Nelson’s Ceramics: A Potter’s Handbook (the text I used in college). There was also my main source for everything pottery-related: a dusty, worn-out collection of Ceramics Monthly magazines that dated back to 1954. These kept me pretty happy, providing countless tests to run in order to help me learn what was going on with my glazes. Still, I was always searching for new and better books to explain the mysteries of glazes. This included searching interlibrary loans to find whatever information there was out there, whether it was a dissertation on microfiche, an obscure out-of-print international book, or journals.

Today we have the opposite problem. There is an unlimited amount of information at our fingertips and that makes it hard to know where to begin—let alone to understand what information is most important. We are bombarded with beautiful images in books, in magazines, and on our phones of the most prized examples of ceramic masterpieces that have been collected over the course of thousands of years of human history, which we then want to reproduce in our kilns. So we find out the glaze name and look for a recipe, but then we quickly find out that merely having a recipe is not enough information to replicate the deceptively complex glazing process.

It is a lot like wanting to make a spectacular birthday cake for a friend or family member. You search online among hundreds of recipes and come up with a beautiful picture of a cake you want to make. Imagine your surprise when you only get an ingredients list. There are no mixing instructions, no indication of the type of pan needed, if it should be greased, how hot to bake it or for how long, in what kind of oven, etc. It could take you a month of experimentation to figure out how to come up with anything close to a decent cake, let alone anything that resembles the beautiful cake that called to you.

This is the conundrum potters face; a recipe is only a list of ingredients. You need to know how to mix the ingredients; how to sieve; and if you should you dip, pour, paint, or spray it on. You need to know what temperature the piece should be bisque fired to; what type of clay is used; if there is an underglaze, slip, or terra sigillata needed; the density of the glaze slurry; how long to keep it in the glaze bucket to get the correct application thickness for the effect you want … and only then do you need to know how to fire it, which includes the cone, speed, and cooling necessary to achieve the results you want.

These are among the many techniques and considerations that Gabriel addresses in this book. He explains in detail the unspoken variables and how to control them. (For a prime example, see his discussion of density, starting here.) Rather than just dunking your pot in a bucket for three seconds and expecting magic to happen, you can focus on how to achieve interesting surfaces. Gabriel lays out these methods so you can create an infinite variety of surfaces that are your own, rather than just copying and replicating images that inspire you.

We often think that if only we knew more about glaze chemistry and mastered the Unity Molecular Formula, we could design and create what we want. However, the real way potters find their own style is by working. You must pay attention, find something that speaks to you, and follow that direction to create something new. For example, Nick Moen’s crystalline glaze (shown here) was not planned in a chemistry lab, but rather came out of the rush and tumble of making a living as a potter. This caused him to have to quick cool a load and that is where he found something very interesting indeed.

Gabriel has included a large, but curated, selection of glaze recipes to try out with a sampling of application and firing techniques, as well as plenty of inspirational images. He may not be able to solve the modern problem we have of selecting from endless combinations of glazes, slips, application methods, and firing cycles. However, his book provides a system for you to follow so you can find your own style and success.

Glaze on!

—JOHN BRITT

Author of The Complete Guide to High-Fire Glazes and The Complete Guide to Mid-Range Glazes

johnbrittpottery.com
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INTRODUCTION

For potters, opening a kiln is like witnessing magic. There’s a moment when you can do no more than bask in the glittering, gleaming light of the pots on the top shelf, reflective with amazing glaze. After a good firing, we reveal the pieces in the kiln one by one, slowly, contemplating the subtleties and calling our friends over to take a look. As ceramic artists, we live for this moment. As humans, we’re filled with joy when we create something beautiful.

On the other hand, a bad firing can ruin your day. The attempt to create something beautiful can seem a waste of time and effort when we fail. It leads to negativity as we question our competence, react with disgust, and use unprintable language to describe the results.

At Odyssey ClayWorks, in the mountains of Asheville, North Carolina, we have seen everything over the years—both the ecstasy and the agony. It has become our mission as an organization to eliminate as much of the latter as possible. We aim to equip our students with the information they need to make magic on a regular basis.

Amazing Glaze is the culmination of more than a decade of workshops, hundreds of classes, and thousands of firings. While it will serve as a great primer for those new to glazing, even the most experienced ceramic artist will find in it new techniques and recipes to try. In addition to providing the groundwork for setting up a successful glazing session, this book will investigate a bit of the chemistry behind the scenes (don’t worry, you won’t need a new degree), dispel many glazing myths, and profile several contemporary artists making waves in the field. Last but not least, you’ll find a selection of curated, thoroughly tested recipes to try out in your studio.

Rather than seeing glaze as an afterthought to the “more enjoyable” process of working with wet clay, we’ll seek to discover the hidden pleasures of the act itself. While many beginning potters focus on form—and there’s nothing wrong with that—glaze is an important and necessary part of ceramic art. It is the way we dynamically enhance the surfaces of our work. It is my goal to dispel the myth that glazing isn’t fun. Let’s infuse the process with a sense of adventure, levity, and wonder!

By the end of this book, you will have the knowledge you need to create stunning, repeatable results that will wow the crowd and have your studio mates begging for the secrets to your success. I encourage you to be daring and adventurous in your exploration of the materials and processes. Take detailed notes, make sure to try something new in each kiln you fire, and share the results with your fellow potters. Seek to make work that adds to the field of ceramics. It is my pleasure to accompany you on this journey.

Happy glazing!

—GABRIEL KLINE
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Glazing can be every bit as rewarding as working with wet clay! The glaze combination shown here is Tundra Sunset, found shown here.







1

GET READY TO GLAZE

I often refer to the glaze area of our studio as “the glaze kitchen.” While you should never bring food and drink into the glazing area, there’s a good reason for the name. The glazing area in any studio should be set up much like a commercial kitchen. You want clear staging areas and a flow that lets multiple people work without getting in one another’s way. The area should be designed with safety and efficiency in mind. In this chapter, we’ll cover how to set up a glaze area so that your workflow can be natural, with a focus on safety and minimal physical strain. We’ll also cover the tools necessary for glazing—and some fun extras!

Successful glazing also requires an understanding of what glaze is, how to work with glaze, and how to evaluate and test glazes. And of course, you’ll need to know how to read a glaze recipe. While expert glazers may find themselves on familiar ground, I still encourage you to browse the next few pages, as you may pick up some ideas or spot some best practices even if you’re a glazing veteran. It’s surprising just how few of us come up in studios that use hydrometers (shown here), for example. For those of you just getting started on your glazing journey, this chapter is a must-read. Let’s get cooking!

[image: Image]


THE GLAZE KITCHEN

The very use of the word kitchen suggests that we are cooking something up. Indeed, let us think of the glazing process as preparing a visual feast on the surface of our work. In order to make glazing your work an enjoyable, easy, and efficient process, take measures to set up a glaze kitchen that reflects the natural flow of the glazing process. Just as a skilled chef moves gracefully and with no wasted motion in the kitchen, so too shall we learn to dance with our materials in the glaze kitchen. And while it may at first feel as if you have two left feet, you will soon be pirouetting your way to the kilns. (Think Fred Astaire and Ginger Rogers.)
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Organizing glaze ingredients and using lidded containers are both key to safety in the glaze kitchen.




SAFETY AND CONSCIOUS USE OF MATERIALS

Glaze myth #447: The creation of ceramic art has low impact on the environment.

Although potters and other ceramic artists have a reputation for being rather granola—that is, ecologically conscious hippies who love to play with earth—it is important to acknowledge that we are the original industrialists. For thousands of years, clay artists have mined raw materials from the earth, consumed other natural resources (including coal, natural gas, wood, and oil) to fire them, and released toxic chemicals, including carbon monoxide, in the process. I mention this not to dissuade you from working with clay, but to reframe the perception of the craft to acknowledge its environmental impact. When we begin to think in this way, our work becomes more ecologically conscious, focusing on responsible use of the materials and offsetting our consumption in other ways. There are many carbon offset programs that you can consider, such as Terra-Pass, which allows you to calculate the carbon footprint of your work with clay and donate funds accordingly to reduce greenhouse gases. I would like to encourage all ceramic artists to plant some trees, one way or another, at some point in their journey.



While it may seem somewhat of a buzzkill, it is vitally important to realize that in addition to the environmental impact of ceramic arts, many ceramic materials used in the glazing process can be dangerous to your health. Many are carcinogenic or otherwise dangerous with long-term exposure—including silica, which is present in all clay and glaze. Some are soluble (able to be dissolved in water and absorbed through the skin), and many, such as barium carbonate, are poisonous. Just 5 grams of barium carbonate is a lethal dose in humans.


However, you can use glaze materials safely with the following precautions:

• Always use an Occupational Safety and Health Administration (OSHA)–approved dust mask or respirator when you are measuring, transporting, or mixing dry materials.



• Avoid submerging your hand in glaze without wearing a latex or rubber glove. Many materials are soluble and can be absorbed through your skin.

• Store all dry materials in lidded containers. A gust of wind from an open door or even a fan in the studio can contaminate the air with harmful material.

• Immediately clean up any spills or splashes with water. To avoid creating a dust cloud, do not sweep up dry materials. Do not eat or smoke when handling these materials.


DEALING WITH WASTE

When you are cleaning up spills, washing tools, or rinsing off a glazed piece, it’s tempting to dump waste glaze material down the sink and forget about it. In most cases, at some point down the line, those materials end up in rivers and streams and the water table. Some of these repositories may be sources of drinking water in your area, and removal would require additional energy on the part of the water treatment plant. My recommendation is to install (or to encourage your studio to install) a custom trap below the sinks to catch as much of this material as possible. As you can see, the trap is a large metal basin on wheels with a drainage pipe at the top. Waste material settles at the bottom of the trap and can be periodically collected. There are a few possibilities for its disposal:
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The traps beneath our studio sinks help catch waste materials that would otherwise go down the drain.



• Sieve the material through an 80-mesh screen and use it as a mystery glaze. The chemical composition of the glaze will be unknown, and will vary from cleaning to cleaning, but you just might end up with a glaze never before seen. It’s worth a test before resorting to other options. This is our preferred method at Odyssey ClayWorks.

• You can fire the waste materials in a crucible in the kiln. To do this, you will need a thick-walled, high-fire clay canister. Fill it to one-third below the rim and fire to the glaze materials’ maturing temperature. This will render the materials inert.

• The last option is the municipal landfill, but this disposal methods risks runoff and reintroduction of the materials to the water table or surface water.
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Glaze taxis make it much easier to move large buckets of glaze around the studio.




INTENTIONAL DESIGN FOR MAXIMUM EFFICIENCY

When you are designing your glaze kitchen, you may want to sketch it out first using an aerial view, as you would see in an architect’s blueprint. Measure your space and draw a scaled-down plan that you can fill in. You will want space for a large worktable, room for your buckets and tools, and an area for dry material storage. Ideally the glaze kitchen will be separate from where you make your work, but it is possible to convert your clay workspace into your glaze kitchen. In my first studio, I worked out of the basement carport of my house. Once I had installed shelving, my kiln, and two wheels, there was no additional room for a separate glaze kitchen. So, I would set large bats on my wheel and on buckets to create a series of glazing stations. This worked well for a long time, and I could produce lovely work in an unheated basement with no running water. Even if your situation is not ideal, you can still produce ceramic gems in it.



Major considerations for the glaze kitchen include proximity and transportation to the kilns, access to water, worktables at appropriate heights, and drainage. If your glazing area has a smooth path to the kilns, a solid ware cart with good-quality casters can save you dozens of trips to the kiln. Some carts are commercially made especially for ceramics, but I have found that baker’s carts also work well and can often be found used at restaurant supply stores. If your kiln is far away from your workspace, or if you work at home and fire elsewhere, plastic bins filled with bubble wrap or old blankets can protect your ware during the trips. I have always been impressed with Josh Copus, a local wood-fire potter, whose studio is in Asheville. He uses the blanket technique to drive his greenware twenty miles on country roads to his wood kiln in Madison County. He first places his greenware pots on ware boards, then loads the ware boards directly into the back of his pickup truck. He drapes thick blankets on top of the ware to cushion and hold the pieces in place. This creates a surprisingly successful bracing system for the delicate pots; he experiences minimal loss, despite the long trip.

Note: Access to running water is helpful, not only to mix glazes and adjust consistency, but also for cleanup. If your studio doesn’t have running water, filling a 5-gallon bucket with clean water serves the same purpose and can act as your sink. Before the advent of modern plumbing, a trip to the river or well was a necessary part of the daily routine of every pottery workshop. Make sure you have a good supply of clean water at the beginning of every glazing session. At the end of a session, thoroughly clean the work area with plenty of water.

I highly recommend worktables that allow you to glaze your work without bending over and putting strain on your back. Posture is extremely important for ceramic artists, who spend much of their time leaning over their work in one way or another. It is a good idea to stretch your back, arms, shoulders, and hamstrings before working. (For a good example of a prework stretching regimen, see Ben Carter’s excellent book Mastering the Potter’s Wheel. The exercises Ben recommends apply equally to wet work with clay and to glazing.) Additionally, you should store glaze buckets not on the floor but elevated on a table or bench if possible. Ideally you should elevate glaze buckets about 2 feet off the ground, and you can use glaze taxis—castered boards—to roll buckets across the floor rather than picking them up. Why bother with the casters? A 5-gallon bucket neatly holds a 10,000-gram (dry) batch of glaze. When you add water, the bucket can weigh up to 50 pounds. Lifting it from the floor to the table or from one spot to another can put undue stress on your back, especially since you’ll often be moving or using more than one glaze at a time. Another easy way to transport glaze is to use a 1-gallon pitcher to transfer glaze from one container to another. It is quick, easy, and will save you a trip to the chiropractor!

Dry material storage is another important consideration when you are setting up a glaze kitchen. Many glaze materials are carcinogenic in their dry state. Dry materials should be stored in containers with lids, and you should always wear a dust mask when working with these materials. If you are in business, OSHA requires you to keep a safety data sheet (SDS) on the premises for any dry materials that you are using.


TOOLS AND MATERIALS

In glazing ceramic work, the right tool for the job makes all the difference. If the following list of tools seems long, keep in mind that you don’t need all of these items right out of the gate, and your studio may supply many of the tools and materials as well. This section is more to familiarize you with the tools of the trade than to provide a shopping list.



Buckets and tubs (not shown) It is useful to have a variety of lidded buckets to store your glaze, as well as several extra empties that you can use when screening and sieving glaze. Buckets should be made from sturdy plastic. Avoid metal containers, as they can rust and introduce iron into a glaze, thereby affecting its color and flux. You can purchase buckets at most paint or home improvement stores, but I have found that many bakeries purchase their icing in 5-gallon buckets and will often give away the empties for free. What size buckets will you need? Let’s look at some common batch sizes:

• 2,000 grams of glaze (dry) will fit neatly into a 1-gallon bucket.

• 5,000 grams of glaze will fit into a 3-gallon bucket.

• 10,000 grams of glaze will fit into a 5-gallon bucket.

• 20,000 grams of glaze will fit into a 10-gallon rubber trashcan.

• 100,000 grams of glaze will fit into a 55-gallon plastic drum.

Drills, whisks, and stir sticks A Glazes need to be thoroughly mixed in order to perform effectively. Materials settle out, so all glazes should be stirred frequently to ensure the chemical integrity of the recipe. A stir stick works well, but it is the most time-consuming option. A large whisk, available at restaurant supply stores, mixes glaze more quickly. However, due to its curved shape, it cannot reach into the corner of a bucket, where the bottom and side(s) meet. A drill with a blunger attachment (a long rod with spinning blades) is the quickest, most effective means of mixing a glaze, reaching the material in the corner of the bucket while quickly homogenizing the recipe.

[image: Image]

Sieves B Almost all glazes benefit from sieving. A sieve will get rid of any chunks of undissolved material in the glaze, which almost always cause problems, such as flaking off or creating a mottled surface. Sieves come in a number of different sizes, depending on application. Small sieves can be used for testing. A large Talisman screen utilizes an interchangeable screen and brushes attached to a rotary handle, which allows you to screen larger amounts of materials quickly without dipping your hand in the glaze. Note that sieves also have several different mesh sizes. Mesh size refers to the number of holes in the screen per square inch. An 80-mesh screen is usually sufficient, but some glazes will benefit from using a higher-number mesh. (A mesh with more holes per square inch screens a finer particle size.)

Tongs C There are several types of glazing tongs. For vertical work, the red-handled stainless-steel tongs made by Kemper work well. For glazing flatware, such as plates and shallow bowls, use adjustable channel lock tongs. They hold the work at a different angle, allowing you to move the piece horizontally through the glaze, resulting in a smoother coat. Tongs will generally leave a “vampire bite” at the contact points, which you will need to fill in with a brush later. Tongs should be used only with smaller work, as the weight of the glaze inside a larger piece can put too much pressure on the contact points with the tongs, causing the bisqueware to crack. For larger work, you may need to use your gloved hands.

Hydrometer D A hydrometer is a glass tube filled at the bottom with lead, calibrated to measure specific gravity (SG), or the density of a liquid—in this case glaze—relative to water. A hydrometer is the fastest way to measure specific gravity, although there are several other options. See here for an in-depth discussion of specific gravity and its importance in glazing.

Funnels E Funnels are useful for channeling glaze into narrow-necked forms, filling up glaze trailers, and for calculating specific gravity. Funnels are also often used in conjunction with small screens when creating glaze trailers.

Pitchers F It is nice to have a variety of pitchers available for pouring glaze over a piece and for transporting glaze from one container to another. A handle that’s open-ended on the bottom allows you to hang the pitcher on the inside rim of a bucket between pours, preventing drips from forming a messy puddle of glaze outside of the bucket.

Banding wheels G Banding wheels are often used for waxing round, symmetrical forms, but can also be used for glazing and decorating. Shimpo makes the best banding wheels. (That’s an unsolicited endorsement, really!) While more expensive than some other options, they last a lifetime and have the smoothest rotation.

Brushes H Keep a variety of brushes on hand for different applications, including wax resist, brushwork with glaze, and filling in those pesky vampire bites. Soft-bristled, floppy brushes hold wax and glaze more effectively than hard-bristled brushes do.

Sponges I Sponges are an absolute necessity for cleaning up. In addition, you can also customize sponges and use them to apply glaze to a piece. Both synthetic and natural sponges work well in these capacities.

Respirator or dust mask J Glaze materials in their dry form can be a health hazard if inhaled. You should wear an OSHA-certified dust mask or respirator at all times when working with these materials in their dry state and when spraying glaze. Be sure that the mask or respirator is certified for fine particles. The N100 class of dust masks and respirators is recommended for use with ceramic materials.

Gloves K If a piece is too large for dipping tongs, and requires submerging your hands in glaze, use latex or rubber gloves. Some glaze materials are soluble and can be absorbed through the skin.

Pebble bowls and bus tubs (not shown) Pebble bowls and bus tubs, available at any restaurant supply store, make great containers for glazing large or flat work that is too wide to easily fit into the glaze bucket.

Glaze trailers L Used to apply small amounts of glaze in specific areas, glaze trailers come in a variety of shapes and sizes. Condiment squeeze bottles, tjanting tools for batik, and hair dye applicators can all be repurposed as glaze trailers.

Diamond grinding disks, sanding sponges, and rotary tools (Dremel) attachments M These tools are designed to help remove unwanted glaze from pieces and to soften any rough edges. While traditional sandpaper and silicon carbide work well and are economical, diamond grinding disks, sanding sponges, and rotary tool attachments are long-lasting and do the work quicker. They are worth the investment. I wish I had discovered these tools earlier in my career. You can often find them at stores that supply glass blowers. Dremel tools are available at home improvement stores.

Spray guns N There are many different models of spray guns, some designed to use with paints. These high-volume, low pressure (HVLP) spray guns work equally well with glaze. The simplest version yields a conical spray, that is, one that results in a circular shape on the piece. Other guns are adjustable and can spray glaze in a vertical or horizontal oval. Spraying is just one method of applying glaze; you can find out more shown here.

Spray booth (not shown) A spray booth provides an area to spray a glaze on your work while containing and venting the excess aerated glaze outdoors. Spray booths are commercially produced but can be custom-made with materials as simple as cardboard and a box fan.

Air compressor (not shown) Compressed air has several uses in glazing, including aerating glaze in the spray booth and cleaning bisque fired work of pinhole-producing dust. Your air compressor should be able to maintain 80 psi for cleaning bisque and 40 psi for spraying glaze.

Triaxial blend board O When you are testing out three glaze materials in relationship to one another, this board can help keep everything organized, neat, and tidy. The board itself comprises fifteen small containers in a triangular grid, with each corner of the triangle representing 100 percent of a given material. The interactions between these materials can be mapped in different, regular ratios, giving the user a sense of the way the materials will perform in proportion to one another.


WHAT IS GLAZE?

“Nice glaze” is something one potter might say to another, pointing to the surface of a pot. But just what is that glassy surface made of? Glaze begins its life as a combination of pulverized ingredients that have been slaked with water to create a slurry, which can then be applied to the surface of a ceramic piece through several different methods. When fired to the appropriate temperature, the glaze will melt, permeate the surface of the piece, and then cool in a solid state, creating a permanent coating or “skin” on the piece.



Glazing is not necessary for every piece you make, or even desirable in some applications. An unglazed piece may be fired, as in the case of terra cotta flowerpots, roofing tile, and some sculptures. (The clay is then referred to as “naked.”) So why glaze your work? There are two very good reasons. First, by glazing you add visual interest to your pieces. Second, in the case of functional work, glaze creates the impermeable surface that allows your piece to be used with food and drink.
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Understanding a few basics about glaze composition can help you predict how glazes will look when fired. The base glaze shown here is Spearmint, discussed shown here with the recipe shown here.




A BIT OF CHEMISTRY

If you’ve ever cracked open a glaze book or searched for a recipe online only to be overwhelmed with the idea of glaze chemistry, fear not. While the chemistry involved may seem intimidating, you can achieve terrific results without knowing a single thing about what is in a glaze. Additionally, the focus of this book is on the practical application of the glaze—that is, how to get just the right amount of glaze in the right spot. We won’t go too far down the road of glaze chemistry.



That said, it is still important to have at least a basic understanding of the material in a glaze as early as possible in your ceramic journey. Knowing what makes a glaze is necessary if you want to be able to adjust a recipe, which will allow you to expand your palette exponentially.

Here’s the crash course! Three main components compose a typical glaze, and each one is important in creating a glassy surface on your work: a glass-former, a stabilizer, and a flux. This combination is often referred to as a “base glaze.”

• Glass-formers (silicon dioxide [SiO2] and boron [B2O3]) provide durability.

• Stabilizers, sometimes referred to as “refractories,” mainly alumina, sourced from kaolin (chemical compound Al2O3•2SiO2), help the glaze stay on the piece. Even the best glass-former won’t do much good if it’s running down the side of your pot.

• Fluxes (the group of oxides including lithium, sodium, magnesium, potassium, calcium, strontium, barium, zinc, and lead) ensure that the glaze melts at the appropriate temperature. You can have a great recipe when it comes to glass-formers and stabilizers, but without the right flux, it will not melt the way you want.

Please note that some ingredients listed in a glaze recipe may contain more than one of the groups of oxides, and that some, such as iron oxide, can perform multiple roles, acting as flux, stabilizer, and colorant. For example, Edgar Plastic Kaolin (EPK) contains glass-formers, stabilizers, and trace amounts of fluxes.

Chemical Analysis of EPK







	SiO2

	45.73%




	Al2O3

	37.36%




	Fe2O3

	0.79%




	TiO2

	0.37%




	P2O5

	0.236%




	CaO

	0.18%




	MgO

	0.098%




	Na2O

	0.059%




	K2O

	0.33%





Analysis courtesy of Edgar Plastic Kaolin

The ratio of glass-formers, stabilizers, and fluxes in relation to one another is known as the Seger (or Unity) formula. It is expressed with the total fluxes equaling 1, and the total glass-former and stabilizers expressed in ratio to the fluxes. This ratio can provide some insight into the relative degree of gloss of the glaze. If the glass-former to stabilizer ratio (SiO2:Al2O3) is higher, than, say, 10:1, you will have a glossy glaze. A lower ratio of glass-former to stabilizer at 5:1 will be more matte. In this way, the Unity or Seger formula can provide insight into the properties of a glaze.

In addition to the materials found in the base glaze, many recipes will include several other materials that affect the way the glaze performs, both in terms of application and fired results. For example, these materials may be responsible for keeping the glaze suspended in water (such as Epsom salts), coloring the glaze (copper carbonate, rutile, and mason stains), or opacifying the glaze (Zircopax and Superpax).

If glaze chemistry floats your boat, several excellent books have been written with a strong focus on the subject. For a top-notch review of ceramic materials, I recommend John Britt’s Complete Guide to High-Fire Glazes and Complete Guide to Mid-Range Glazes as well as Daniel Rhodes’ Clay and Glazes for the Potter.

HOW TO READ A GLAZE RECIPE

Most glaze recipes will come in a standardized form. The base glaze materials will add up to 100 percent, with additives such as colorants, suspenders (materials that keep a glaze from settling out), and opacifiers listed separately. This means the sum of all ingredients may total more than 100 percent. (Note: The figures in the recipe may be read as percentages, or as units of measurement—grams, ounces, pounds.) No matter what category of measuring units you use, the recipe will remain intact as long as you stay consistent in using that same unit of measurement. For example, let’s look at a glaze recipe for Spearmint:

Spearmint, Cone 6







	Wollastonite

	28.00%




	EPK

	28.00%




	Ferro Frit 3195

	23.00%




	Silica

	17.00%




	Nepheline Syenite

	4.00%




	Total

	100.00%





Also Add







	Light Rutile

	6.00%




	Copper Carbonate

	3.00%





Contained within these ingredients are the aforementioned groups of oxides required for a glaze: glass-formers, stabilizers, and fluxes, as well as the additional colorant groups. You may also see fluxes referred to as the RO/R2O group, stabilizers as R2O3, and glass-formers as the RO2 group.

In some cases, you may also see a chemical breakdown of the glaze expressed in the form of the Seger (Unity) formula, where the flux group will add up to 1.00, and the R2O3 (stabilizer) and RO2 (glass-former) can be expressed in ratio to the fluxes. You’ll see the ratio of glass-formers to stabilizers is 6.94:1, suggesting a low-gloss glaze, but not matte.

Chemical Formula for Spearmint, Cone 6

RO/R2O (FLUX)







	0.01

	K2O (Potassium Oxide)




	0.09

	Na2O (Sodium Oxide)




	0.90

	CaO (Calcium Oxide)




	1.00

	Total fluxes





R2O3 (STABILIZER)







	0.4

	Al2O3 (Aluminum Oxide)




	0.4

	Total stabilizers





RO2 (GLASS-FORMERS)







	3.00

	SiO2 (Silicon Dioxide)




	3.00

	Total glass-formers





OTHER







	0.02

	Fe2O3 (Iron Oxide)




	0.10

	CuO (Copper Oxide)




	0.22

	TiO2 (Titanium Dioxide)




	0.23

	B2O3 (Boron Oxide)




	0.57

	Total other ingredients





RATIO OF GLASS FORMERS TO STABILIZERS:

6.94:1


ADJUSTING GLAZE RECIPES

“Tweaking” a glaze, also known as adjusting a glaze recipe, combines art and science. Depending on the desired characteristics of a glaze (more or less shiny, more or less matte, more or less runny, more or less intense color, a different color altogether), you may employ different strategies. Varying the amount of glass-formers, stabilizers, and fluxes will affect the base glaze. Adding more glass-formers will result in a glossier glaze. More stabilizers will make it increasingly matte. More flux will cause it to melt and eventually run. Varying the amount of coloring oxides or mason stains will change its color. It is even possible to adjust a cone 10 glaze to fire at cone 6 by adding more flux, and to adjust in the opposite direction by adding more stabilizers. As a result of these tweaks, your base glaze may no longer add up to 100 percent. Thus, you will occasionally find tweaked recipes that do not add up to 100 percent. If you want to retotal the glaze to add up to 100 percent, divide each ingredient by the total and multiply by 100. For example:









	Ingredient A

	80%




	Ingredient B

	20%




	Ingredient C

	15%




	Total

	115%





Then:

Ingredient A

80 ÷ 115 = 0.6956 × 100 = 69.56%

Round to 70%

Ingredient B

20 ÷ 115 = 0.1739 × 100 = 17.39%

Round to 17%

Ingredient C

15 ÷ 115 = 0.1304 × 100 = 13.04%

Round to 13%







	Total

	100%






ADJUSTING BATCH SIZE

You may need to adjust your batch size to suit your needs. To do this, take the original recipe and decide how large you want to make it. A 5,000-gram batch of a base glaze, for example, will fit neatly in a 3-gallon bucket. To get from 100 units to 5,000, multiply each ingredient by 50. By extension, if you were going to make a 10,000-gram batch, you would multiply each ingredient by 100. Using Spearmint as our example, the math would be as follows for a 5,000-gram batch. (Note that the coloring oxides Light Rutile and Copper Carbonate are additions to the base glaze recipe, and the end recipe with colorants will weigh 5,450 grams.)



Spearmint, Cone 6







	Wollastonite

	28.00 × 50 = 1400.00




	EPK

	28.00 × 50 = 1400.00




	Ferro Frit 3195

	23.00 × 50 = 1150.00




	Silica

	17.00 × 50 = 850.00




	Nepheline Syenite

	4.00 × 50 = 200.00




	Total (base glaze)

	100.00 × 50 = 5000.00





Also Add







	Light Rutile

	6.00 × 50 = 300.00




	Copper Carbonate

	3.00 × 50 = 150.00




	Total

	109.00 × 50 = 5450.00






CONES, TEMPERATURE, AND HEAT WORK

Cones are small pyramids of compressed ceramic material that have been formulated to melt at a specific temperature in relation to the rate of climb. Cones indicate the maturing of clay and glazes. Cones are enormously helpful to the ceramic artist, as they provide a visual confirmation of what has happened (or is happening) inside the kiln. There are different types of cones, including small cones, large cones, and self-supporting cones. Small cones are often used in kilns that have a kiln sitter, a device that automatically shuts off the kiln. The small cone is placed horizontally in the kiln sitter, with the shut off bar resting on top of the cone. The bar, when in the up position, allows the kiln to continue firing. When the cone melts, the bar falls, the electrical circuit is disconnected, and the kiln shuts off.



Large cones cannot be used in a kiln sitter. They need some kind of support to hold them up. Self-supporting cones are similar in size to large cones, but can stand alone, which saves time over the long run. Large cones and self-supporting cones should be placed in front of the spyholes of the kiln. They are referred to as “witness cones.” When several cones are used in this way, the group is referred to as a “cone pack.” A cone pack usually comprises a guide cone, guard cone, and target cone. Even if your kiln has a thermocouple and computerized controller, these can be slightly miscalibrated or eventually wear out. As a rule, always fire to a witness cone, rather than relying on the controller and thermocouple.


[image: Image]

Using a cone pack will give you the most reliable data on your firing.



A large cone is mature when the tip of the cone bends over and touches the shelf. A self-supporting cone is mature when its tip is parallel with the base of the pyramid that supports the cone, not when the tip hits the shelf. This is a common mistake. This visual illustrates self-supporting cones that are underfired, on target, and overfired, respectively.

Glaze myth #214: Cones measure the temperature inside the kiln.

Actually, cones measure temperature and time. For your glazes to perform properly—that is, to achieve the appropriate degree of melt and coloration—they must undergo a certain amount of heat work, which is a function of both temperature and time. Like to bake? We can use brownies as a helpful analogy to illustrate the effect of heatwork. Brownies baked at 400 degrees for 20 minutes will be moist and fudgy, while brownies baked at the same temperature for 40 minutes will be crispy. It is not just the maximum temperature achieved, but how long it takes to get there and how long the temperature is held that will also affect the end result. Similarly, if we fire quickly, the cone will bend at a higher temperature. In a medium fire, the cone will melt at a slightly lower temperature, as the glaze has experienced more heat work. In a slow firing, the cone will melt at an even lower firing temperature.


[image: Image]

A witness cone during a firing.




KILN ATMOSPHERE (OXIDATION VERSUS REDUCTION)

The atmosphere inside the kiln, specifically the amount of oxygen present in the kiln, will directly affect the coloration of your glazes. An oxidizing atmosphere is one in which more oxygen is present in the kiln than is needed to burn the fuel. Oxidation refers to a process of chemical recombination that occurs in a kiln that has plenty of oxygen. When heat is applied to the glaze, compounds volatilize or break apart. They then recombine with the oxygen available inside the kiln to produce a new set of oxides. Electric kilns generally oxidize, as their heat source does not require oxygen to produce heat.



In the case of reduction, a live flame, not electricity, is used to heat the kiln. The flame, whether from wood, natural gas, oil, or coal, requires oxygen to continue burning. When there is plenty of oxygen available in the kiln, you will continue to have an oxidizing atmosphere inside the kiln, no matter what fuel source you use. However, if there is not enough oxygen in the kiln for the fuel to burn completely, the result is carbon monoxide in the kiln atmosphere. The carbon atoms are naturally attracted to oxygen and will create carbon dioxide when combined with the oxygen molecules present in the clay and glaze themselves. The reduced oxygen in the clay and glaze will directly affect the coloration and texture of the finished work. For this reason, potters will intentionally reduce the amount of oxygen in the kiln by reducing air flow, hence “reduction.” The difference in color can be quite radical. Look no further than a glaze with copper carbonate, which may be green in oxidizing kiln, and oxblood red in reduction.


COMMERCIAL GLAZES VERSUS MIXING YOUR OWN

There are hundreds of commercially produced glazes that have been specifically formulated and tested by ceramic engineers to provide you with a wide-ranging palette of finishes. When applied and fired according to their instructions, these glazes are consistent, reliable, and convenient. However, their formulas are kept secret, and relative to mixing your own glazes, they can be very expensive! While mixing your own glazes can be more time-consuming than a quick trip to the store or ordering online, it is much more economical. When you purchase the materials yourself and mix your own glaze, you can save up to 80 percent versus using commercial glazes. Over the course of several kiln loads, these savings can really add up. Additionally, it is easier to adjust a recipe you mix yourself, because you know what ingredients are in the glaze.

While the cost can be an issue, quality generally is not. Glaze you mix yourself is neither superior nor inferior to commercial glazes. You should view them both as viable avenues to express yourself visually. Also, it’s good to keep in mind that commercially produced glazes and glazes that you mix yourself can be used in conjunction with one another. This means you can always splurge on a unique commercial glaze and complement it with more cost-effective glazes you mix yourself.


[image: Image]

Whether you buy commercial glaze or mix your own, it’s all about getting the results you want when you unload the kiln.





PREPARING TO GLAZE

In commercial kitchens and restaurants, there is often so much prep work to be done that there is a dedicated and indispensable position, the prep cook, who comes in early to get things ready. Before a chef can prepare a dish to be served, onions must be chopped, potatoes peeled, and mushrooms cleaned of dirt. If any of these activities is overlooked or done poorly, it will affect both the taste and the presentation of the dish.



Similarly, in the glaze kitchen there are several important steps you can take to prepare a glaze that will ensure a high-quality result. This prep work makes the rest of the process flow smoothly. Be sure to pay attention to the details at this stage of the game; you will make things much easier for yourself when you begin to glaze your work.


SLAKING, MIXING, AND SIEVING

Regardless of whether you purchase commercial glaze dry or mix your own glaze from dry materials, you will need to mix it with water in three steps.



Slaking A As a rule, you can start by filling your container one-third full of water. From here on out, make sure you are wearing a dust mask in a well-ventilated area or outdoors. Next, you’ll pour the dry premixed materials for the glaze over the top of the water. Wait a minute and allow the water to work its way up through the materials. If there is not enough water to make it all the way to the top of the dry materials, you can pour more water on top until the dry materials are completely submerged. You want to err on the side of having too little water, rather than too much, as you may add more water during the next two steps.

[image: Image]

Mixing B Once the glaze has slaked, you can use a stir stick, whisk, or drill with a blunger attachment to mix the glaze materials thoroughly. Whichever tool you choose for mixing, move it up and down through the glaze as you mix and be thorough. Do not just stir in a circle with a stick immersed only halfway to the bottom of the bucket. Be careful with a drill and blunger, though. If you continue to spin the blunger when you pull it out of the mixture, you will glaze your legs. I’ve seen it many times, and I’ve done it more than once myself!

[image: Image]
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