Designing
the Surface
Using stains, oxides,
underglazes & glazes

Scott Ziegler

Mason Stains
Mason stains and oxides can be used in a wide variety of
ways. They can be used to color clay bodies, slips, or
glazes. They can be mixed with water or with frits and
brushed onto pottery forms, either over or under a glaze.
Stains and oxides react differently under different
circumstances. Some of the variables that can alter your
results include the chemical composition of the clay body
and glaze that you use, the firing temperatures, the kiln
atmosphere and the concentration of stain that you use. You
will need to experiment a bit with your particular applications.

Mason stains on
bisqueware;
clear glaze
application
internally.

Face It. Ellen Blomgren.

Blue and White Pottery from the
Tang Dynasty (618 - 907 AD)
Chinese ceramics are some of the
oldest known examples of the art
form, dating back 17,000 to 18,000
years.
The recognizable blue and white
style pictured here is an excellent
exemplar of the use of oxide/stain
mixtures on ceramic bodies.
These porcelain vessels are made
up of a mixture of kaolin and
petunse, a pottery stone made up
of feldspar.
Most kaolin comes from Jingdezhen,
the world capital of porcelain
ceramic mining and production.

http://en.wikipedia.org/wiki/Chinese_ceramics

Cobalt oxide was used to achieve the
signature warm blue of the designs.

● Use more distilled water for detailed line work
● Thin layers may be built up to increase the ceramic
stain’s density
● If an area gets too much stain, a wet, stiff-bristled brush
may be used to remove some of the stain
● Do not worry if the graphite from your pencil mixes with
the stain- it will burn out in the bisque

Stains and oxides used in a
painterly or illustrative
manner...

This design uses a cobalt oxide /
distilled water mixture- very
similar to those used in the
ancient Chinese Tang Dynasty.
The pigment mixture is applied to
bisqueware with a brush in
varying quantities to build up a
range of values.
The ceramic piece is then
sintered, or refired in order to
bond the pigment to the surface
prior to applying a clear glaze.
This step prevents smearing of
the design during the glaze melt.
http://pottery.about.com/od/slipsengobes/ss/How-To-Use-Ce
ramic-Stains-Like-Ink_4.htm

Mason stain mixed with clear glaze

One coat

-------------------------------------------------------------------> Several coats

Underglaze
In actuality, the term underglaze
can mean a number of different
things- it is any decoration that is
applied, almost always in a fluid
form, to ceramic surface before
any actual glaze is applied. This
definition encompasses slips,
engobes and stains, as well as
any pre-mixed products that are
marketed as underglazes.

http://pottery.about.com/od/slipsengobes/tp/underglaze.htm

Typically, underglaze is
applied with a brush or a
sponge, although the
ceramic piece may also
be submerged in
underglaze.
The advantage of
underglaze over glaze
treatment is its
propensity to stay in
place during the bisque
fire of a secondary
sinter. This ensures that
fine detail is retained in
the design process with
little blurring or sliding.
Eduardo Arellano Felix. Gerardo Monterrubio (2009).
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Sgraffito and Mishima
Design techniques using underglaze

http://en.wikipedia.org/wiki/Sgraffito

Applying successive
layers of slip, or
underglaze, to
greenware and then
incising into the
surface so as to
produce a design
through the contrast
created between the
clay body and the
slip or underglaze.

A Bubble Off Plumb. Chris Theiss

Sgraffito

Mishima
Mishima is a technique of inlaying slip, underglaze, or
even clay into a contrasting clay body. This technique
allows for extremely fine, intricate design work with
hard, sharp edges that can be difficult to reliably
produce in any other way.
Although we know this technique by the name
“mishima,” Mishima is actually a city in Japan.
Although many Japanese techniques are called after
their city of origin or after the family name of the first
practitioners (i.e. raku), mishima was originally a
Korean technique brought over to Japan.

Glaze is a layer or
coating of vitreous
(glass-like) substance
which has been fused
to a ceramic object
through firing.
Glaze can serve to
color, decorate,
strengthen or
waterproof a ceramic
form.

Glaze

http://bonnieplants.com/library/what-are-pots-made-from/
http://en.wikipedia.org/wiki/Ceramic_glaze

The chemistry behind glazes...
Ceramic glaze raw materials
generally include silica, which will
be the main glass former.
Various metal oxides, such as
sodium, potassium and calcium, act
as a flux to lower the melting
temperature.
Alumina, often derived from clay,
stiffens the molten glaze to prevent
it from running off the piece.

The chemistry behind glazes...
The agent in glaze that
lowers the melting point of
the silica in the clay body
is called a flux. Typically
these fluxes are
comprised of alkali and
metallic oxides like
potassium oxide, sodium
oxide, magnesium oxide,
etc.
http://en.wikipedia.org/wiki/Ceramic_flux

Fluxes are added into
glazes in powdered form.

The chemistry behind glazes...
Potassium and sodium
oxides are found in the
mineral feldspar, which is a
non-ore containing mineral
that composes about 60% of
the Earth’s crust.

http://en.wikipedia.org/wiki/Feldspar

Feldspar crystal
magnified so its
crystalline structure is
apparent.

The chemistry behind glazes...
The agent in glaze that
stiffens the molten glaze
and keeps it from
running during firing is
called alumina.
Alumina is made from
the element bauxite.

Alumina (pictured here) is simply a
synthetic form of aluminum oxide.

http://en.wikipedia.org/wiki/Aluminium_oxide

The chemistry behind glazes...
Silica is what makes glaze
vitreous, or glass-like.
Silica is essentially silicon
dioxide, and is found in
nature as quartz. Silica is
found in range of things,
from clay bodies, to
microelectronics, to those
little packets in the bottom
of food products that say
“DO NOT EAT.”
“Even if you are on the right track, you'll get run over if you just sit there.”
- Will Rogers

