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Tuz sir teknigi, odun pisirimi uygulamalart ile
birlikte gelistirilen 6nemli bir seramik pisirim
teknigidir. Mansfield'in' sinirsiz seramik alani
icinde essiz bir kiiltirel ve sanatsal yer tuttugunu
belirttigi tuz siri teknigi uzun yillar seramik
endustrisinde drenaj borularinin, tuglalarin, baca
seramiklerinin ve saglik malzemelerinin sirlan-
masinda kullanilmustir. itk 6rneklerine Almanya'nin
Reine (ya da Reineland) bélgesinde rastlanan tuz
sirlamasinin XV. Yizyilda ortaya ciktigi
distinilmektedir. Mansfield (1) Reineland bol-
gesinde jeoloji ve iklim dzellikleri nedeniyle ylksek
dereceli 1siya dayanikli killerin dogal yollardan
kolaylikla elde edilebildigini ve bu killerin seckin
niteliklerinin farkedilmesiyle de insa edilen
firinlarin teknolojik ilerlemelerle gelistirildigini
belirtmektedir. ilk ortaya ¢iktigi donemlerde tuz siri
comlekgiler icin uygulanabilirlik, halk icin kullanim
nitelikleri bakimindan énem tasimistir. Seramik
calismalarin tek pisirim teknigiyle sirli olarak elde
edilme yontemi, biskdi ve sir pisirimine oranla daha
ekonomik sonuclar ortaya koymaktaydi. Bununla
birlikte tuz sirli seramikler su sizdirmiyor, asidik
sivilara yonelik olarak su ve hava gecirmiyor,
kirilma ve carpmalar haricinde glinlik kullanim
icin ideal nitelikler tasiyorlardi. Mansfield, tuz sirla-
masi tekniginin ilk kesfinin comlekgilerin alevlerin
arasina tesadifen tuz atmis ve saf halde sirli
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The technique of salt glazing as an important
ceramic firing technique developed in con-
junction with wood firing applications. The
salt glazing technique, which, according to
Mansfield1 has a unique cultural and artistic
place within the field of ceramics which has
no boundaries, has been used for a long time
in the glazing of drainage pipes, bricks, stack
ceramics and sanitary ware in the ceramics
industry. It is believed that salt glazing, the
first specimens of which are found in
Germany's Reine (or Reineland) region, have
appeared in 15th Century. Mansfield1 states
that clays, which can withstand high temper-
atures, could be obtained easily through natu-
ral means due to geological and climatic con-
ditions in the Reineland region and the kilns,
which were built, were developed through
technological advances, as the high qualities
of such clays were discovered. For potters,
salt glazing was important for applicability
and for the public in terms of usage qualities
in the periods during which salt glazing start-
ed to be used first. The technique of obtaining
ceramic works in glazed form through single
firing was giving more economical results
compared to biscuit and glaze firing.
However, salt glaze ceramics were leak-
proof, did not allow water or air to go through
in terms of acidic liquids and have ideal quali-
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seramikler Uretmis olmalari fikrine dayandirmak-
tadir. Reineland’da meydana gelen bu gelisme XII.
Yizyildan beri arayis icinde olan Alman stoneware
dretimini XVI. Yizyilin ikinci yarisindan itibaren en
list seviyelere cikarmaya baslamistir. Oyle ki XVII.
Yizyilin itk yarisini kapsayan bu donemde
Ronesans tarzi zengin bir zevkle dekorlanmis
driinlerin coklugu ve kalitesi goze carpmaktadir.
Bu donemde parlak Seigburg stoneware’i,
kahverengi astarli Cologne ve Frechen ¢comlekleri,
yesil- mavi astarli Westerwald ve Raeren
stoneware’i ve sari yuzeyli, renkli dekorlu Saxony
ve Kuzey Almanya stoneware’i olmak tizere dort
cesit Alman tuz pisirimi teknigi gelistirilmistir. XVIII.
Yiizyila gelindiginde ingiltere’nin Staffordshire,
XVIII. ve XIX. Yuzyillarda da Derbyshire ve
Nottingham bolgelerinde, XX. Yizyilda ise Londra
ve cevresinde ustin nitelikli tuz sirlamasi uygula-
malari yapildigi bilinmektedir. XX. Yuzyil ayni
zamanda Amerika’da da Avrupa kokenli (6zellikle
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Alman) sanatg¢ilarin tuz pisirimi uygulamalarini
siklikla ve basariyla uyguladiklari bir donemdir.
GlnUmizde teknolojik ilerlemeler sayesinde
porselen ve stoneware alaninda ¢ok hizli adimlar
atilmasi ve kesin sonuclar elde edilmesiyle birlikte
tuz pisirimi teknigi endustri alaninda varligini
koruyamayacak konuma gelmistir. Ancak XIX.
Yizyiin sonlarinda baslayan Arts& Crafts hareket-
lerinin bir yansimasi olarak bu pisirim teknigi birey-
sel sanat calismalari ve kicik capli atdlye tretim-
leriyle gelistirilmis ve uygulamasi devam
ettirilmistir. Oyle ki bir cok seramik sanatcisi kendi
stlidyo ortamlarini yaratarak ¢alismalarini sadece
tuz sirlamasi tekniklerini uygulayarak
gerceklestirmektedir.

Tuz Pisirimi Teknigi

Yiksek Isida tuz ve kil arasinda meydana gelen
reaksiyon sonucu elde edilen tuz sir, ilk pisirimi
yapilmamis astarli ylizeylerde basarili sonuglar
vermekte bununla birlikte biskivi pisirimi yapilmis

4

ties for daily use, save breakage and impacts.
Mansfield bases the initial discovery of the
salt glaze technique to the idea that potters
may have thrown salt among flames by luck
and have produced purely glazed ceramic
ware. This development taking place in
Reineland started to move German
stoneware production which was in a search
since 12th Century to the highest levels start-
ing from the second half of 16th Century. In
fact, the abundance and quality of wares dec-
orated in a Renaissance style rich taste draw
attention in this period covering the first half
of 17th Century. In this period, four different
German salt glazing techniques were devel-
oped as bright Seigburg stoneware, brown
undercoated Cologne and Frechen pottery,
green-blue lined Westerwald and Raeren
stoneware and yellow surfaced, color deco-
rated Saxony and North Germany stoneware.
It is known that high quality salt glazing appli-
cations were made in 18th Century in
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Staffordshire in England, and in Derbyshire
and Nottingham in 18th and 19th Centuries
and around London and in surrounding areas
in 20th Century. 20th Century is a period
where artists of European origin (especially
German) applied soft firing frequently and
with success in USA as well. The salt firing
technique is becoming unable to exist in the
industry as very swift steps have been taken
and firm results have been obtained in the
fields of porcelain and stoneware due to tech-
nological advances in our day. However, this
firing technique has been developed and its
applications have survived due to individual
artistic works and small scale studio produc-
tions as a reflection of the arts and crafts
movements which started in late 19th
Century. In fact, many ceramic artists create
their own studio environments and produce
their works only applying salt glazing tech-
niques.
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urinlerde de uygulanabilmektedir. Ancak teknigin
asil uygulanis bigimi, itk pisirimi yapilmamis Urin-
lerin firinlanmasiyla gerceklesmektedir. Sodyum ve
klortirden olusan tuz yliksek derecede firin atmos-
ferine birakildiginda buharlasarak ortamdaki diger
elementlerle reaksiyona girer. Kalsiyum ve
potasyum benzeri diger ergiticiler gibi sodyum kilin
icindeki silika (kuarz) ile etkileserek bir tir camsi
ergitici ozellik gosterir ve sir katmani olusturur. Bu
durum binyedeki silika ile meydana geldigi gibi,
blinye lzerine slrilmis olan astardaki silika ile de
ayni ozelligi gosterir. Bu etkilesim sonucunda
biinye Uizerinde portakal derisi dokulu bir gorinim
olusur. Bu sonuca ulasabilmek i¢in pisirme islemi
kilin zinterlesme derecesine kadar surdirilmelidir.

Buharlasan sodyumun tuz sirini meydana getirmek
lizere blnyedeki silikayla tepkimeye girmesi
sirasinda sodyumdan ayrisan klorir, hidroklorik
asit bir gaz olarak firin bacasindan cikar ve
ortamdan uzaklasir. Bu nedenle firin insasi
sirasinda surekli rizgar yoni énemli bir sorun
olarak karsimiza ¢cikmaktadir. Uzun sureli pisirim
uygulamalarinda bu gaz cikisinin gevreye ve
calisanlara zarar vermesini 6nlemek amaciyla firin
ve baca konumlari 6nceden etiid edilmeli ve ¢ok iyi
tasarlanmalidir. Yiiksek derece odun pisirimiyle
yapilan tuz sirlamalarinda pisirme ve soguma
sirasinda firin atmosferine bagli olarak renk alter-
natifleri elde edilebilir. Pisirim teknigi ekonomik
olmasi diislincesiyle 1000°C’ye kadar gazla
uygulanip bacalar acik konumda birakilarak
gerceklestirilebilir. Bu dereceden 1300°C’ye kadar
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Salt Glazing Technique

Salt glaze obtained as a result of the reaction
taking place between salt and clay at high
temperature gives good results in lined sur-
faces without first firing, yet it may also be
applied to products which were biscuit fired.
However, the main type of application of the
technique takes place through firing of prod-
ucts with no first firing. Salt, which comprises
sodium and chloride, evaporates when left in
the kiln atmosphere at high temperature,
reacting with other elements in the medium.
As other solvents like calcium and potassium,
sodium reacts with the silica in the clay, dis-
playing a sort of glassy melting agent, creat-
ing a layer of glaze. This happens with the sil-
ica in the body and also the silica on the
undercoat applied to body. As a result of this
interaction, an appearance similar to the skin
of an orange takes place on the body. To
achieve this result, the firing process must be
continued until the sinterization degree of lay.

Chloride, which is segregated from sodium
when the evaporated sodium reacts with sili-
ca in the body to form the salt glaze, goes out
from the stack of the kiln as hydrochloric acid
gas being removed from the medium.
Therefore, the wind direction continuously
appears as a significant problem during con-
struction of kilns. Kiln and stack locations
must be studies in advance and designed very
well to ensure that this gas emission does not
damage the environment and cause injury for
workers in long-term firing applications.

“Kompozisyonlarindaki aliiminayla reaksiyona giren silika miktarinin az veya cok olmasina dayali olarak degisik kil biinyeler tuzlamada

biinyesinde cok miktarda silika bulunmasi parlaklik, alimina bulunmasi ise matlik ya da az oranda parlaklik elde edilmesini saglar”.

Mansfield (1) .

“Various clay bodies go into different reactions in salting, depending on the quantity of silica reacting with the alumina in their compositions;
this leads to surfaces opted for and sought by each individual artist by his/own trial techniques. A high quantity of silica in clay leads to
brightness and a high quantity of alumina results in a matt or less bright surface” Mansfield (1).

o
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yakit olarak odun kullanarak damper ve gozetleme
delikleri kapali ya da yari kapali konuma getirilme-
siyle indirgen bir ortam yaratilabilinir. Astar, oksit
ve boya kullanimi ve kile eklenen grog biyiklugu
de renk ve doku acisindan farkli sonugclar elde
edilmesini saglar. Tuz sirlamasindan iyi bir sonuca
ulasilmasi icin ne zaman ve ne kadar tuz atildigi,
firin icinde raf, raf ayagi ve seramik ¢alismalarin ne
sekilde yerlestirildigi, biinyedeki renklendirici oksit
orani, ulasilan i1si derecesi ve firinin soguma suiresi
gibi etkenler 6nem tasimaktadir. 1 metrekip i¢
hacimli bir firinda ideal olarak ortalama 5- 6 kilo-
gram tuz kullanilmaktadir. Firinin daha onceki kul-
lanim sartlarina gore bu miktar artinilabilir ya da
azaltilabilir. Uzun stre kullanilmis firinlarda kimi
zaman tuz uygulamasi yapmaya gerek kalmadan
sirin kendiliginden olustugu gozlemlenebilmekte-
dir. Stoneware ve porselen killeri igin en ideal tuz
atma derecesi, kilin zinterlesme derecesi olan
1230°- 1300°C arasidir.

Tuz Sirinin Ozellikleri

Tuz sir, firin igindeki buharlasmanin meydana
getirdigi efektlerle elde edilir. Tuz sirinda renk, kul-
lanilan astarlarla elde edilir. Tuz siri tek basina
renksiz ve saydamdir. Rengini uygulandiklari kil
(blinye), astar, sir, pigment veya boyalardan alir.
Her tirll yliksek dereceli oksit ve boyalar tuz
pisirimi icin kil, astar ve astar-sirlarda kullanilabilir.
Bununla birlikte pisirim yontemi, kullanilan firin
tipi, sir ve astar kalinliklari da farkli ylizey ve renk
olanaklart icin birer etkendir. Tuz siri, yliksek
kimyasal ve mekanik dayanikliliga sahiptir.

Tuz Sirt igin Uygun Sartlar

Kullanilan kil biinyenin silisyum (kuarz) orani
yuksek, demir oksit orani disiik miktarda
olmalidir. Buna gore; Gri ve beyaz renkli Stoneware
ve porselen ¢camurlari tuz sirlamasi icin uygun
nitelik tasimaktadir. Kaolin ve kuarz arasindaki
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Alternate colors may be derived depending on
the kiln atmosphere during firing and cooling
in salt glazings carried out through high tem-
perature wood firing. For economy, the firing
technique may be applied by gas up to 1,000
°C, leaving the stacks open. By using wood as
fuel up to 1300°C, a reductive medium may be
created by closing or opening dampers or
observation holes. Use of the undercoat, oxide
and paint and the size of grog added to clay
allow different results to be obtained in terms
of color and texture. When and how much salt
Is thrown, how shelf pedestals and ceramic
works are placed inside the kiln, the ratio of
coloring oxide in the body, the temperature
reached and the cooling period of the kiln are
factors significant in terms of deriving a good
result out of salt glazing. Ideally, 5-6 kilograms
of salt are used in a kiln with an inner volume
of 1 cubic meter. This quantity may be
increased or decreased depending on the pre-
vious conditions of the kiln. It is observed that
the glaze is formed by itself without salt appli-
cation from time to time in kilns which have

been used for a long time. The most ideal salt
throwing temperature is 1230°- 1300°C which
Is the sinterization temperature of clay for
stoneware and porcelain clays.

Characteristics of Salt Glaze

Salt glaze is derived by effects created by the
vaporization inside the kiln. The color is
obtained by used undercoats in salt glazing.
The color comes from the applied clay (body),
undercoat, glaze, pigment or dies. Any high
temperature oxides and dies may be used in
clays, undercoats and undercoat-glazes for
salt firing. In addition, the firing technique, type
of used kiln and thicknesses of glaze and
undercoat are all factors for different surface
and color possibilities. Salt glaze has a high
chemical and mechanical strength.

Suitable Conditions for Salt Glaze

The silicon (quartz) percentage of the used clay
body must be high with iron oxide percentage
low. Accordingly, gray and white colored
stoneware and porcelain clays are suitable for
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dengenin tuz sirlamasinda iyi sonu¢ vermesi icin:
1300°C’ li uygulamalarda kaolinin kuarza orani 1/
3.5, 1200°C li uygulamalarda ise 1/ 5.5 olmasinda
yarar vardir. Bunun yani sira kaolinin kuarza orani
1/3 olursa portakal derisi seklinde, 1/4 olursa
piirizsiiz, 1/5 olursa da parlak ve (veya) krakle bir
ylizey gorinimdi elde edilir. Ayrica kilde % 1-3
oraninda demir oksit bulunmasi rengin baskin
olarak degismesine, % 3-6 oraninda demir oksit
bulunmasi ise sirin toplanip kiicilmesine yol aca-
bilmektedir.

Firin icindeki Uriinler zinterlesme derecesine
geldiklerinde firina atilan sofra tuzu (NaCl) icerisin-
den klor (Cl sicak firin atmosferinin icindeki nemle
yani suyun (H:0) icindeki hidrojenle (H) birleserek,
tuz asidi (HCU) olarak firin bacasindan ¢ikar. Geriye
kalan sodyum (Na) firinin igindeki Silisyum
Dioksitle (Si.0) birleserek uriinlerin yiizeylerinde
sodyum silikat (Na:0.Si0.A) sir dedigimiz tabakay
olusturur. A= Kilin icinde bulunan diger metal
oksitleri (ALOs,Fe;0s) temsil etmektedir. Bu metal
oksitler de, az miktarda da olsa sodyum silikat
tabakasi ile birlesme saglar.*

Tuz pisirimi sirasinda meydana gelen buharlasma
nedeniyle bir sonraki pisirimde yiikselen isiyla
beraber onceki pisirimlerden kalan atik kimyasal-
lar yumusayarak etkin hale gelirler. Bu nedenle tuz
sirlamasi icin kullanilan bir firin bir daha baska bir
pisirim teknigi amac edinilerek kullanilmamali ve
sadece tuz sirlamasi pisirimlerinde kullanilmalidir.
Tuz sirli seramikler toksik 6zellikler tasimayan sirli
yizeyler tasirlar ve bu durum (eger endustriyel
amacli uygulanmis bir calisma ise) sivi ve kati besin
malzemelerinin korunmasi acisindan bir sorun
icermez. Firin ici raf ve calismalarin yerlestirilme
bicimleri de basarili bir sonug elde etmek acisindan
onem tasir. Alevin ateshaneden ¢ikarak firin ic
atmosferine ulastigi bolgelerde raf ve raf ayagi
diizeninin saglanmasi gerekmektedir. Bununla bir-
likte 1sinin baca yoluna dondiigu alanin bos
birakilmasi, bu dontsiin hizlanmasi acisindan
onem tasimaktadir. indirgeme sirasinda firinin dis

o
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salt glazing. For the balance between kaolin
and quartz to give good results in salt glazing:
Kaolin-quartz ratio should be 1/3.5 at 1300°C
applications and 1/5.5 at 1200°C applications.
An orange skin appearance is derived if the
kaolin-quartz ratio is 1/3, a smooth surface if
1/4 and a bright and/or crackled surface is
derived if this ratio is 1/5. Also, existence of 1-3
% iron oxide in clay causes color to change
predominantly and iron oxide of 3-6 % may
lead to glaze shrinking and getting smaller.

When wares inside the kiln reach the sinteriza-
tion temperature, the chlorine (Cl) in the table
salt (NaCl) thrown into the kiln reacts with the
Hydrogen (H) in the moisture, that is water
(Hz0), in the hot kiln atmosphere going out
from the kiln stack as salt acid (HCL).
Remaining sodium (Na) combines with Silicon
Dioxide (Si-0) inside the kiln, forming the layer
we call glaze as sodium silicate (Na.0.Si0:A)
on the surfaces of wares. A represents the
other metal oxides in the clay (Al:Os,Fe:0s).
These metal oxides allow combining with sodi-
um silicate albeit at a low level.*

Due to the vaporization occurring during salt
glazing, the waste chemicals left over from
previous firings soften up and become active
as the temperature rises in the next firing.
Therefore, a kiln used for salt glazing must not
be used employing another firing technique
next time and should be used only in salt glaze
firings. Salt glaze ceramics have glazed sur-
faces with no toxicity and this does not pose
any problem for protection of liquid and solid
foodstuffs (if it is for industrial purposes). The
placement of shelves and wares in the kiln are
also important for obtaining a successful
result. Shelf and shelf pedestal order must be
achieved in areas where the flame comes out
of the firing room, reaching the inner atmos-
phere of the kiln. However, it is important for
acceleration of this circulation that the area
where heat turns towards the stack way is left
vacant. It also helps if the connection of the
kiln with outer atmosphere is cut off totally
during reduction and if the cooling period is at
least as long as the firing period. Thus, reduc-
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atmosferle iliskisinin tamamen kesilmesinde ve
soguma slresinin en az pisirim siresi kadar
uzatilmasinda da fayda vardir. Boylece indirgeme

amacina ulasmis, tuz siri da elde edilmek istendigi

oranda parlak ya da yari parlak bir goriinime
ulasmis olur. Pisirim sirasinda firina birakilan tuz
miktarinin yeterli olup olmadigi, pisirim oncesi
gozetleme delikleri oniine yerlestirilen ve firin
icindeki seramik ¢alismalarla ayni igerigi tasiyan

4

tion will have been achieved and the salt glaze
will have a bright or semi-bright appearance
as desired. Whether the amount of salt
released into the kiln during firing is adequate
or not will be determined when test rings pre-
pared from clay with the same content as
ceramic ware inside the kiln placed in front of
the observation holes prior to firing are
removed. When necessary, salt will be
released again into the atmosphere of the kiln
depending on the outcome of this test.

Afterwards, all windows of the kiln used for
observation, firing or salting will be closed and
all connections with the outer atmosphere will
be cut off, allowing creation of a concentrated
reduction. This will be maintained until the
cooling of the kiln and when the temperature
comes under 100°C, bricks placed as kiln
cover will be removed and the firing process
will be completed.

* This information is obtained from Prof
Glngdr Glner. | would like to thank the
Esteemed Professor for her contributions and

kilden hazirlanmis test ylziklerinin disari criticisms on my work.

alinmasiyla anlasilir. Gerekli durumlarda bu testin
sonucuna gore firin atmosferine tekrar tuz birakilir. Y

Daha sonra firinin gozetleme, atesleme ve tuzlama
gibi islevler goren tim pencereleri kapatilarak dis
atmosferle butin iliskisi kesilir ve yogun bir
indirgemenin olusmasi saglanir. Bu durum firinin
sogumasina kadar surdirdlir ve 100°C’nin altina
inildiginde firin kapagi olarak ortilen tuglalar
sokdilerek pisirim islemi tamamlanir.

* Bu bilgi Prof 5n.Glingor Glner'den alinmustir.
Sayin Hocama, calismama yaptigi katki ve
elestirileri nedeniyle tesekkiirlerimi sunarim.
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