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Indirgen
Atmosferde
Sanatsal
Arastirmalar

Canlilarin cogu, yerylziinde cesitli gazlardan olusan atmosferik
bir ortam icinde yasar. insanlar, hayvanlar ve bitkiler gibi
yerylziind olusturan elementler de atmosferi olusturan gazlara
duyarlidir. Memelilerin solunumundaki en 6nemli atmosferik
oge olan oksijen, ayni zamanda seramikte kullanilan toprak
hammaddelerinin cogu icin de 6nemli bir elementtir. Atmosferde
oksijenin yalnizca 1/1000° i gaz formunda bulunur. Geri kalan
kismi ise, kaya bilesiklerinde, suda ve organik maddelerde
kararli bir bicimde yer alir.

Seramik hammaddeleri icin oksijenin roli pisirim asamasinda
da onemli bir yer tutar. Camur ve sir, seramik firininda isinin
etkisiyle cesitli degisimlere ugrar. Bu degisimler sirasiyla
soyledir: Bilesiklerin ayrismasiyla gaz cikisi meydana gelir.
(Biinyeden H20 ve CO ayrilir). Bu arada bazi kimyasallar erir ve
soguma sirasinda Uriini sertlestiren ya da kristalleri olusturan
baglayicilari ya da yeni bilesikleri olustururlar. Tim bu degisimler,
binyenin kompozisyonuna, pisirimde ulasilan sicakliga ve pisirim
hizi gibi etkenlere bagli olarak pisirim islemlerinde degismez
asamalardir. Pisirim isleminde onemli bir baska etken ise
pisirimin gerceklestigi firin ortamindaki gazli atmosferin yapisidir.
Firin atmosferinin niteligi, pisirilecek Grinln cinsine gore
amaclanan renk, gozeneklilik, elektriksel ve mekanik 6zelliklerini
saglamak acisindan belirleyicidir. Firin atmosferi indirgen
(reduiktif), oksidasyonlu ve nétr olmak tizere oksijenin ortamdaki
oranina gore degisir. Firin atmosferinde yakitin tamamen
yanmasi icin gerekli oksijen miktari girisinin saglandigi ortama
oksidasyonlu ortam denir. Oksijen girisinin sinirlandigi atmosfer
ise indirgendir.

Aras. Gor. Feyza Cakir Ozgiindogdu

Ondokuz Mayis Universitesi, Egitim Fakiltesi, Gizel
Sanatlar Egitimi Boltimi, Resim Anabilim Dali, Samsun

Research Assistant Feyza Cakir f)zgiindogdu

Ondokuz Mayis Universitesi, Egitim Fakdiltesi, Guzel
Sanatlar Egitimi Bolim, Resim Anabilim Dali, Samsun

Artistic Researchs
In Reductive
Atmosphere

Most live organisms live in an atmospheric environment on the
earth, comprising various gases. The elements forming the
earth are sensitive to gases comprising the atmosphere just
like people, animal and plants. Oxygen, which is the most
important atmospheric element in respiration of mammals, is
also a very significant element for most earth raw materials
used in ceramics. Only 1/1000 of oxygen is found in gas state
in the atmosphere. The remaining portion is found in stable
form in rock compounds, water and organic matter.

The role of oxygen for ceramic raw materials has a significant
place in the stage of firing as well. Clay and glaze go through
various transformations by the effect of temperature in the
ceramic kiln. These transformations are sequentially as follows:
Gas emission occurs upon separation of compounds (H20 and
CO are separated from the body). In the meantime, certain
chemicals dissolve, forming either the binders or new
compounds, hardening the product or forming crystals during
cooling. All these transformations are unchanging stages in
firing processes based on factors like temperature reached in
firing and speed of firing. Another significant factor in the firing
process is the composition of the gaseous atmosphere in the
medium of the kiln where firing takes place.

The nature of the kiln atmosphere is a defining element for
meeting the color, porosity and electrical and mechanical
properties sought depending on the type of the product to be
fired. The kiln atmosphere changes based on the ratio of oxygen
in the medium as reductive, oxidizing or neutral. A medium
where the amount of oxygen required for full combustion of the
fuelin the kiln atmosphere is called an oxidizing environment.
An atmosphere, where oxygen input is limited, is reductive.



indirgen ortamdaki alev uzun, yavas yayilan, kirmizi renkli ve
dumanli bir goriiniis ve karakterdedir. Ortamnda CO ve diger
yanmamis gaz bilesimindeki 6geler bulunur. Yanmanin karakteri
firnn atmosferindeki yanmis gazlarin kimyasal analizi ile saptanir.
Uretilen malzemenin boyutu ne kadar buyuk ve et kalinigi ne
kadar fazla ise, 1si derecesinin ve indirgen ortamin yapisinin
kontrolli olmasi o kadar 6nem kazanir.

Indirgen pisirimin amaci, dogadaki hammaddelerin icinde en
fazla bulunan Fe203" in oksidasyonlu ortamda biinyede yarattig
sari-pembe rengi ortadan kaldirmak tzere, Fe203" in
degerliligini, FeO’ e dustirmektir. FeO silikatlar icinde acik mavi-
yesil renk vererek, porselen biinyede istenen beyazligin
kazandirilmasina yardimci olur. Indirgen pisirim ayni zamanda
camurdaki alkalilerin davranisini da etkileyerek, camurun
pekismesini ve gozeneklerin kapanmasini kolaylastirir.

Sanayide farkli Grin turlerinin pisiriminde kullanilan indirgen
pisirim, Canakkale Seramik izolator Fabrikasi” nda tiinel firinlarda
elektroporselen urin pisirimlerinde de kullanitmaktadir. Ttinel
firnlarda pisirim islemi, sabit ates bolgesinden belirli bir hizda
gecen vagonlar ile gerceklestirilir. Diz bir kanal halinde uzanan
tunel firinlarda, periyodik araliklarla yiklenip tiinele giren
vagonlar birbirlerini hareketlendirerek sirasiyla on isitma, ates
ve soguma bolgelerinden gecerler.

The flame in a reductive environment is long, spreads slowly,
has a red colored and smoky appearance and character. The
environment contains CO and other elements in an unburned
gas compound. The character of combustion is determined by
achemical analysis of combusted gases in the kiln atmosphere.
The higher the dimension and wall thickness of the produced
material, the more significant is that the temperature and the
composition of the reductive environment is controlled.

The purpose of reductive firing is to bring the valence of Fe203
to FeO, to eliminate the yellow-pink color created by Fe203,
which is the most abundant raw material in nature in the body
in an oxidizing environment. FeO helps the porcelain body to
gain the desired whiteness by producing a light blue-green
color in silicates. Oxidizing firing also facilitates the compaction
of clay and closing of the pores by affecting the behavior of the
alkali substances inside the clay.

The oxidizing firing used in the firing of various types of products
in the industry is also employed in the firing of electro-
porcelainware in tunnel kilns in Canakkale Seramik Insulator
Plant. In tunnel kilns, the firing process is achieved by cars
going through a fixed firing area at a certain speed. In tunnel
kilns extending in the form of a straight channel, the cars loaded
and entering the tunnel at period intervals go through pre-
heating, firing and cooling zones sequentially by activating each
other.

Resim 1: Tiinel firinin boyuna kesiti (Arcasoy 1983: 99)
Picture 1: Longitudinal Cross-Section of Tunnel Kiln (Arcasoy 1983: 99)

Tornalarda bicimlendirilen elektroporselen urdnler, kurutma
odalarina alindiktan sonra, sicak hava jetleri ile buinyelerindeki
nemden tamamen uzaklasir. Daha sonra sirlanan urinler et
kalintiklarina va boyutlarina bagli olarak, uygun stirede pisirim
yapan firinlara yiklenirler.

Standart urlnlerin tamamen sirlanarak pisirilmesi nedeni ile
indirgen pisirimin camur tizerindeki renk etkileri gorindr
degildir. Estetik amaclar dogrultusunda yapilan incelemelerde
ise, bu pisirimin biinyede yarattigi 6zgiin doku ve renk sonuclari
ile karsilasilmistir. Fotograflarda gorilen calismalarin
pisirimleri, Canakkale Seramik |zolator Fabrikasi” ndaki 10 no’
lu tinel firinda gerceklestirilmistir.

Electro-porcelainware shaped in lathes fully lose the moisture
in their bodies under the hot air jets, after being taken in the
hydration chambers. The products, which are subsequently
glazed, are loaded into kilns which provide appropriate firing
depending on their wall thicknesses or dimensions.

As standard products are fired fully glazed, the color effects
of oxidizing firing on clay are undetectable. However, in
aesthetically motivated analyses, specific texture and color
effects created in the body by this firing have been detected.
The firings of the works seen in the photographs have been
undertaken in tunnel kiln no. 10in Canakkale Seramik Insulator
Plant.

“Ev” 12x13x 21 cm 2003
Picture 2: “ House " 12 x 13x 21 cm 2003

Resim 2:
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10 no” lu firnin uzunlugu 105 m." dir. Ttnel i¢i 52 vagon
alabilen bu firnda soguktan soguga pisirme suresi 50
saattir. Vagonlar yaklasik 58 dakikada bir tlinel firina
alinmaktadir.Tinel firin 5 ayri bolimden olusur:

1- On 1sitma bélgesi.

2- Oksidasyon bolgesi.

3- Rediiksiyon bolgesi: 1000 °C’ den sonra rediiksiyon
baslatilir. Oksijen girisi sinirlandirilarak ortamdaki CO,
yaklasik % 2- 5 * e duislirdlLir.

4- Notr ortam bolgesi: Bu asamada atmosfer notral
yapida ya da ¢ok az rediiktifdir. Bu ortam yaklasik 1250
°C’ den 1350 °C’ ye dek devam eder. Boylece tamamiyla
eriyen feldspat camlasir ve kuvarsi da biinyeye ¢ekerek
eritir.

5- Sogutma bolgesi: Bu bolge ayni zamanda yavas, normal
ve hizli sogutma araliklarticerir.

Bu fabrikadaki tinel firinlarda Uriinler dogalgaz
kullanilarak (acik alev) direkt isitma ile pisirilmektedir.
Ist kontrolleri seger konileri ile yapilmaktadir. Pisirimler
12 SK’ da (1350 °C] yapilir. Bu nedenle pisirimin saglikl
gerceklesmesiicin kalin drlnler, uzun firinlarda daha
yavas olarak piser.

Tunel firinda pisirilecek olan sanatsal calismalar,
elektroporselen dokim camuru ile bicimlendirildikleri
icin, standart Urdnlerden ¢cok daha ince bir et kalinligina
sahip olmuslardir. Bu incelik ve ¢alismalarin bigiminden
dolay pisirimde kolayca deforme olabilecek uygulamalar
direkt olarak firin rafina yerlestirilmemislerdir. Bu ince
uygulamalarin 1350 °C’ de yapilarini koruyarak pismelerini
saglamak Uzere, calismalarin ic ve dis bosluklarin
desteleyerek pisirme arayis|, sonucta bu bicimleri sagarlar
icinde aliminyum oksit'e gomerek pisirme ¢coziimiine
ulastirmistir.

Yiksek oranda grog katkisi ile refrakter kilden tretilmis
sagarlarin kalintklari, 20 mm kadar ve bigimleri dairesel,
oval ya da koseli yapida olabilmektedir. Alevli pisirimde
urlind alevden koruyarak pisme olanagi saglayan bu
koruyucu haznelerin tarihcesi Uzakdogu'daki geleneksel
porselen firinlarina kadar uzamaktadir. Sagarlar, 1930°
larin ortalarina kadar Avrupa’ da sofra porseleni
endustrisinde bazi 6zel Urinlerin pisiriminde deforme
olmasini 6nlemek amaciyla kullanitmistir. Aliminyum
oksit” e gomidilen Urdnler, birbiri Gzerine yerlestirilmis
sagarlar icinde pisirilmekte idi. Ancak bu pisirim trd firin
icinde yer kaybina yol actigi ve Isitma ve sogutma islemleri
nedeniyle zaman ve ener;ji tiiketimini artirdigi icin maliyetin
artmasina neden oluyordu. Teknolojinin gelisimi ile cok
daha islevsel olan firin kasetlerinin kullanilmaya
baslanmasiyla sagarlarin kullanimi ortadan kalkmistir.

Sagarlar ginimiizde sanatsal uygulamalarda biinye
tzerinde farkl karbon lekelerinin olusumunu saglayan
ozel uygulamalar dogrultusunda kullanilabilmektedir
(Bkz. Genc, Baskiran 2003).

Tunel firinlarda yapilan uygulamalarda, belirli bir seviyeye
kadar aliminyum oksit ile doldurulmus sagarlara
yerlestirilen galismalarin i¢ bosluklari da bu oksit ile
doldurulmustur. Boylece bigimlerin i¢ ve dis ylzeyleri
deformasyon olasiligina karsi desteklenmistir. izolatér
Fabrikasinda kullanilan sirlarin seramik boyalarinin
kalsinasyonu i¢in kullanilan bu sagarlar, tiinel firinda
saglikli bir pisirim saglamustir.

The length of kiln no. 10 is 105 m. The firing time from
cold state to cold state in this kiln, which can take in 52
cars in the tunnel, is 50 hours. The cars are taken into the
tunnel kiln approximately every 58 minutes. The tunnel
kiln comprises 5 different chambers:

1- Preheating zone

2- Oxidizing zone

3- Reduction is started after 1000 °C. CO in the
environment is dropped to approximately 2-5 % by
restricting the oxygen input.

4- Neutral environment zone: In this phase, the
atmosphere is either neutral or very slightly reductive.
This environment lasts approximately from 1250 °C" up
to 1350 °C. Thus, the feldspar, which is fully molten,
glassifies and also melts quartz by taking it into the body.
5- Cooling zone: This zone also contains slow, normal
and rapid cooling ranges.

In the tunnel kilns in this plant, the products are fired
through direct heating, using natural gas (open flame).
Temperature controlis achieved through sagar cones.
The firings are carried out at 12 SK (1350 °C). Therefore,
thid slender products are fired more slowly in long kilns
to allow healthy firing.

Artistic works to be fired in a tunnel kiln have a lot thinner
wall thickness than standard products as they are shaped
by electro-porcelain casting clay. Due to this slenderness
and types of works, applications which are easily
deformable in firing are not placed directly on kiln shelves.
The search for firing such works supporting their interior
and exterior spaces to allow them to be fired at 1350 C°,
preserving their shapes, have led to the solution of firing
such forms burying them in aluminum oxide is sagars.

The thicknesses of the sagars made of refractory clay, to
which a high proportion of grog is added, may vary up to
20 mm and their shapes may be circular, oval or
rectangular. The history of these protective tanks, allowing
firing, protecting the product from the flame in flamed
firings, goes back to the traditional porcelain kilns in the
Far East. Sagar were used until mid-1930s to prevent the
deformation of certain special products during firing in
the tableware porcelain industry in Europe. Products
embedded in aluminum oxide were fired inside sagars
placed upon each other. However, since this type of firing
caused loss of space inside the kiln and increased the
consumption of time and energy due to heating and cooling
processes, it was leading to an increase in cost. Use of
sagars has been eliminated as kiln trays which are more
functional have started to be used as technology advanced.

At the present, sagars may be used for special applications,
allowing different carbon spots to be created on the body
in artistic applications (See Genc, Baskiran 2003).

In the applications carried out in tunnel kilns, the interior
voids of the works placed in sagars filled with aluminum
oxide up to a certain level are also filled with such oxides.
This allows the interior and exteriors of the forms to be
supported against any potential deformation. These sagars
used for the calcination of the ceramic paints of the glazed
used in the insulator plant have allowed a healthy firing
to be achieved in the tunnel kilns.



Resim 3: Tuinel firin vagonuna yerlestirilmis sagar
Picture 3: Sagar placed in tunnel kiln car

Bicimler tzerinde olusan renk degerleri,
izleyicinin deneyimleri ve gozlemleri
dogrultusunda cesitli cagrisimlar
saglamaktadir: Turuncu ve kirmizi rengin
tonlari, calismalarin pistigi ortama dair
mecazi izler sunar. Firin ortaminin kizilligi
ve lekesi calismalarda sembolik olarak
yansimaya devam eder.

The color values created on forms allow
various associations depending on the
experiences and observations of the
viewer. The shades of orange and red offer
metaphorical traces regarding the
medium the works are fired in. The
redness and the spot of the kiln
environment continue to be reflected
symbolically on the works.

Tunel finnda pisirilen uygulamalarda
ulasilan renk sonuclari sari ve
turuncudan kirmiziya kadar farkl
lekeler meydana gelmistir. Pisirimin
sundugu 6zgiin lekeler, yalin bicimler
Uzerinde ve diiz ylizeylerde ¢ok daha
gorindr oldugu icin, tasarlanan
kompozisyonlarda geometrik yapilar
kullanilmustir. Piramidal yapidaki
calismalarin esin kaynagini mimari
yap! bicimleri ve elemanlari olusturur.
Kutlesel yapi, bicimler tzerinde
pencerelerle bolindr. Bu sekilde
bicimin i¢ bosluguna ve i¢ bosluktaki
lekelere dikkat ¢ekilmek istenir.

In terms of the color results attained
in applications fired in tunnel kilns,
different spots varying from yellow
and orange to red were derived. The
original spots produced by firing are
much more visible on plain forms and
straight surfaces; therefore,
geometrical structures have been
used in the designed compositions.
Architectural structural forms and
elements form the inspiration of the
works in pyramid shape. The mass
body is divided by windows on shapes.
This is because one wants the inner
space of the form and the spots in the
inner space to be underscored.

Resim 4: Porselen Form,
27x13x 12 cm, 2003

Picture 4: Porcelain Form,
27x13x 12 cm, 2003
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