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Research as a teaching method
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The effect of iron oxide on glazes and
clay bodies

Experlmental studies if laboratory of Arabia
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Testing of glazes
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*  The effgct of using t e same cololr oxides
with diffefient glazes
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The use of pigment colours
between clay and glaze
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Cutting through a glaze test

_ Glaze surface
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-Heavy metals

“from:-ceramic
materials should
not be released
into the: nature




Croup: studles understandmg the



















/¢









-‘_‘ﬂ—“ﬂ : - , :—~!
Xn . . Xi . s,
International marks for ceramic raw matenale

— I

-

Haitallinen

— ——

upERFINE. el @ imERys

HU'-‘LJL' FACYARR L A (!

......




Control of raw materials
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Melting control of different raw materials '
(Different feldspars and others) ’ 200 0{;
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Laboratory in Uni
Arts in Helsinki 19
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‘Lead release In clossy and
matt raw lead glazes
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Lead frit research in England
1890-1910 _
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Making lead frits

(monosilicate and bisilicate)

The molten frit is running off
l ‘ from klln mto water




"Fresh” air from the Potteries
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Testing colour oxides In
low fired lead glazes
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Raw lead glazes s
Lead frit glazes

Borax lead glazesk
Strontium lead glazes

A. Hortling






I -
[ Testing colour ¢

L

oxide with leac

o>

| i, V \‘ Lead m&ie with chromium oxide






. \

e

Colours of leadless
Mo Ay ek deA B glazes differ from colours
adding marjganese dioxide

of raw lead glazes




Lead in ceramics is dangerous for
people and environment

+The using of lead

bearing raw |
materials changes / —\‘
slowly ’v
v’ 12 years research , o . / .
work (1988-2000) B =sget
v’ 300 pages research LLH
publications
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Raw material
Feldspar FFF
Quartz FFQ
Red clay
Whiting
Wollastonite

Celadon glaze
AHC 1-6, 1200-1240°C
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Empiric formulas of celadon glazes

AHC 1-6
Lasite CaO MgO KoO Na)O  Fe)Og3 AlOg5 SIOy
AHC 1 0,/4 00/ 013 011 001 028 271
AHC?2 071 001 014 0,13 001 031 3,69
AHC3* 046 004 025 022 0,03 05 4,54
AHC4* L TR T 0,03 059 520
AHC5* 0,55 0,03 045 3,37/
AHC6* 0,52 0,04 049 410
¥ Firing 1240 G
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AHC A

Electric Gas Kiln
kiln fired fired
- 1240°C 80°C
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Yellow and red brown slip glazes
1200-1300°C

Raw material 1 2 3 4
Red clay 80% 60% 40% 20%
Whiting/Dolomite/Wollastonite 20% 40% 60% 80%

e Single mixtures
* Four combinations of two raw materials
e The thickness of glaze layers effect the colour

A. Hortling
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Businesses invest in innovative
ceramic research

@ Reindeer bone china research
&
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Reindeer bone china
material research
1997-98







Businesses invest in innovative
ceramic research
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Soapstone mining in Nunnalahti
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Soapstone mineral composition
Nunnalahti

e Talc 40 - 50%
« Magnesit 40 - 50%
e Chlorite little

A. Hortling



Soapstone glazes 1250-1280°C
Empirical formulas

Glazes CaO* MgO* K,O* Na,0* Fe,O*; Al,O, SiO,
Glossy, translucent
All 0,735 - 0,139 0,123 0,003 0,377 3,709

Glossy, matt

C8.1 0,252 0,539 0,121 0,060 0,029 0,226 2,051
C8.2 0,233 0,570 0,116 0,048 0,034 0,203 1,866
C8.3 0,181 0,597 0,132 0,049 0,041 0,219 1,992

Dim, slightly glossy

Cl4 0,374 0,354 0,143 0,126 0,003 0,403 5,018
Cl4.1 0,370 0,349 0,147 0,131 0,003 0,381 4,982
Cl14.2 0,319 0,290 0,205 0,183 0,004 0,521 6,499
*RO-group= sum of oxides 1

A. Hortling
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Businesses invest in innovative
ceramic research
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@ Apatite and phlogopite mica research
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Apatite mineral composition

Siilinjarvi
o Apatite 10%
 Phlogopite mica* 65%
e Calsite,dolomite 19%
e Rihterite 4%
e Other minerals 2%

* Shell luster has same composition
as phologopite mica

A. Hortling
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Phlogopite mica...

 ..Increases melting in firing range 1100-1200°C
e .. enhances the crystallization of the glaze

e ..Increases the adherence of ceramic coatings in
high temperatures

e ..Is suitable as coating with soapastone clay
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Research results of
phlogopite mica and apatite
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Mining byproducts from Finland have
been investigated as ceramic raw
materials

Soapstone powder, Nunnalahti, North
Carelia

Granite powders, Mantsala, Taivassalo
and Kuru

Apatite and Phlogopite powders,
Siilinjarvi
Calsite powder, Sodankyla

A. Hortling



Businesses Invest In Innovative
ceramic research
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@ Development of a self-fertilizing growth
platform from natural resources

A. Hortling
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» An ecological product' from stone Industry waste
» A new business idea,for the garden-field

- |



Material innovations drive
sustainability

 Ecology and sustainable development
— For example, recycling of raw material

 Development of new materials

— For example, mining industry waste and by-
products, bio waste

. Life cycle responsibility of the environment

— For example, heavy metals should not be used In
ceramic products

A. Hortling



CSA ILLUMINA

CSA, Cambridge Scientific Abstracts Technology

Publications

Hortling A., The Influence of the Particle Size and Iron Oxide of the Clay on the
Colour of the Pigments. 93rd American Ceramic Society annual meeting, Cincinnati,
Ohio, USA,1991

Hortling A., Lead release by earthenware glazes containing colouring engobes, Eight
Cimtec, World Ceramic Congress, Florence, Italy,1994, in Italy in Geramurgia,1995

Hortling A. Harméla O. Kaarna K. Sotamaa T., The effect of phlogopite mica on the
sintering point and colour of a clay body. SOCFI/Euro Ceramics V, The 5th
Conference and Exhibition of the European Ceramic Society, June 22-26, Versailles,
France,1997

Hortling A. Mannonen R. Rasanen J,. Reindeer Bone China Of Lapland. The 6th
Conference and Exhibition of the European Ceramic Society, June 20-24, Brighton
Conference Centre, UK, 1999

Hortling A. Jokinen E,. Leadless Glazes. Euro Ceramics VII, Brygge, Belgia, 2001

Hortling A. Jokinen E., CaO-and MgO glaze on cordierite body, Euro Ceramics VII,
Brygge, Belgia, 2001
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