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M. Emir Tasdemir W

Puridon Pimsan

In-Glaze Luster Technique under a Reductive Atmosphere
and an Artistic Encounter in Thailand: “Golden Triangle”

1. Definition and Historical Context of Luster

In ceramic science, luster refers to a range of optical surface effects produced by the formation
of a thin metallic or iridescent layer within or on the glaze surface. This layer interacts with
incident light, resulting in color variation, reflectivity, and iridescence that enhance the perceptual
depth of the ceramic surface.

The term luster derives from the French lustre, meaning brightness or sheen. Archaeological
and historical evidence suggests that the earliest luster effects emerged during the 6th and
7th centuries, particularly in Egypt, where copper- and silver-containing compounds were applied
to glass surfaces and fired under reductive atmospheric conditions. From the 9th century onward,
the technique was adapted to ceramic bodies and developed extensively within Islamic ceramic
traditions before spreading to Europe. Throughout history, luster techniques diversified through

different technological approaches and aesthetic interpretations.
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By the late 19th century, especially during the 1880s, experimental research by ceramic artists
and material scientists led to the development of the in-glaze luster technique. Unlike traditional
surface-applied lusters, this approach enables the luster effect to form within the glaze matrix

itself, offering enhanced durability, material integration, and optical depth.

Luster is fundamentally an optical phenomenon resulting from the interaction of light with
metallic nanoparticles embedded within a glassy matrix. Accordingly, luster techniques may be
broadly classified into two main categories: those produced under oxidizing atmospheres and
those achieved under reducing atmospheres. Oxidation-fired lusters include resin-based lusters,
gold lusters, and techniques applied through spraying or vapor deposition. Reduction-fired lusters
encompass pigment or clay-paste lusters—often referred to in the literature as clay-paste

luster—as well as the in-glaze luster technique, which constitutes the primary focus of this study.

2. In-Glaze Luster Technique: Recipes and Applications

2.1 Chemical Principles of In-Glaze Luster Formation

The formation of in-glaze luster is governed by an ion-exchange process occurring between
metal ions and the glassy structure of the glaze. In this mechanism, metal ions such as copper
(Cu™ / Cu?") and silver (Ag") replace alkali ions—primarily sodium (Na) and potassium (K")—

within the glaze network.
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In practical applications, metal salts or metal oxides—including copper, iron, silver, bismuth,
and manganese—are incorporated directly into alkaline or lead-containing glaze formulations.
At firing temperatures between approximately 600-800 °C, metal ions diffuse into the glaze and
undergo ion exchange. Under reductive atmospheric conditions, these ions are reduced to their

metallic state, forming nanoscale metallic particles dispersed within the glaze matrix.

The resulting color, reflectivity, and iridescence depend on several interrelated factors: the base
glaze composition, the type and concentration of metal compounds, the duration and intensity
of reduction, and firing temperature. Copper-based compounds are particularly significant, producing
a wide chromatic range including red, amber, gold-like, and metallic copper effects. Applications

may be carried out using raw glazes or frit-based systems.

While gold-toned lusters can be achieved through the addition of small amounts of silver and
bismuth, high material costs in many regions limit their availability. Consequently, copper-only
systems are frequently employed. It is important to emphasize that luster formation is not
determined solely by material composition but is critically dependent on the conditions of
the reductive atmosphere. Copper carbonate alone can produce red luster effects, whereas

copper sulfate tends to yield metallic copper surfaces.

2.2 Base Glaze Recipes (980-1020 °C)
Alkaline Raw Glaze

Recipe by M. Emir Tasdemir

®  Potassium Feldspar — 30%
Potash — 27.63%
Magnesite — 5.34%
Boric Acid - 27.60%
Quartz - 9.15%

Lead Raw Glaze (Toxic)

Recipe by M. Emir Tasdemir
® |ead Oxide - 65.19%
® Wollastonite — 3.67%
® Kaolin - 11.45%
® Quartz - 19.40%
Note: Lead-containing glazes are included for historical and experimental reference only and

must be handled in accordance with appropriate health and safety regulations.
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2.3 Added Metal Salts for Luster Effects
Recipes by M. Emir Tasdemir
Red Luster

® 5% Copper Carbonate
Metallic Copper Luster

® 7% Copper Sulfate
Gold Luster

® 2% Copper Carbonate

® 1% Bismuth Nitrate

®  (0.5% Silver Nitrate
Green-Gold Luster

® (0.5% Cobalt Oxide or 1% Cobalt Carbonate or cobalt blue pigment

® 1% Copper Sulfate

® (0.5% Silver Nitrate

In experimental applications, these formulations were incorporated into the transparent alkaline
glaze coded CRU-103, commonly available in Thailand and maturing between 950-1100 °C.

Layered applications allow for the development of multi-chromatic and visually complex surfaces.

Glaze thickness directly influences color outcomes. In particular, excessive thickness in gold
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luster applications may result in purplish discoloration. Additionally, foaming was observed
when the CRU-103 glaze was applied too thickly, indicating the need for careful control during

application.

2.4 Firing Program and Reduction Cycle

The glazed works were fired using the formulations described above. The CRU-103 glaze was heated

to 1080 °C over approximately four hours, followed by a 10-minute soak at peak temperature.

Reduction was initiated between 760 °C and 730 °C, depending on the desired surface effect.
Once reduction began, all kiln air inlets and outlets were sealed. Paper-wrapped sugar packages
of 100 g each were introduced into the kiln chamber, with a total of 1 kg of sugar used according
to the following sequence:

® 730 °C - 200 g sugar

® 720 °C - 200 g sugar

® 710 °C- 200 g sugar

® 700 °C - 200 g sugar

® 680 °C - 200 g sugar
After completion of the reduction cycle, the kiln was allowed to cool in a sealed state until 300 °C.

Opening the kiln at higher temperatures (approximately 580-600 °C) was observed to cause
chromatic shifts and alterations in surface quality.

For predominantly metallic and red surfaces, initiating reduction at approximately 800 °C yields
effective results, whereas gold-toned lusters are more successfully achieved when reduction
begins near 730 °C.

3. Artistic Encounter in Thailand: “Golden Triangle”

Gold-making and gold-plating traditions occupy a significant position within Thailand’s artistic
and craft heritage. Through ceramic chemistry—often evoking associations with alchemical
transformation—it becomes possible to achieve gold-like visual effects using ceramic materials.
This approach reflects both cultural respect and a commitment to transmitting knowledge to
future generations.

| was invited to participate in the artist residency program at Have a Hug Studio, founded by
artist Puridon Pimsan. The opportunity to share my experience and technical knowledge, and
to observe its reinterpretation within the works of Thai artists, constituted an exchange grounded

in mutual learning and material-based research.
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The workshop and exhibition titled “Golden Triangle”, curated by Puridon Pimsan, were developed
as a convergence of technical knowledge and artistic practice. In ceramic science, slaze formation
depends on three essential components: a glass former, a flux, and a stabilizer. Similarly, luster
formation relies on three key metallic elements—copper, silver, and bismuth—activated

through the interconnected processes of glazing, oxidation, and reduction.

Within the Thai cultural context, the concept of the “Golden Triangle” functions as a symbolic
bridge between Turkey and Thailand, emphasizing collaboration, shared production, and
collective presence. Historically, luster techniques were often preserved as guarded knowl-
edge. In contrast, this project embraces openness and shared authorship. While recipes and
technical methods may be replicated, the experiential, ritualistic, and intentional dimensions of

artistic practice remain inimitable. It is this belief-driven, process-oriented approach that distinguishes

my luster works from others.

The essay comes to a close with the manifesto written in by artist and curator Puridon Pimsan for

the “Golden Triangle,” where material, culture, and shared knowledge converge.”

A Convergence of Firing, Knowledge, and Time
The Golden Triangle takes the ceramic g¢laze triangle as its conceptual framework—

a system that reveals how balance, rather than formula, allows a glaze to melt, settle, and radiate.
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Within the process of luster firing, beauty does not arise from material or technique alone.
It emerges through the precise interaction of three essential elements: glaze composition, fuel,

and firing atmosphere.

Each element is interdependent, and only when aligned at the right moment does

transformation occur.

This exhibition marks a point of convergence between glaze development knowledge and luster
firing techniques originating from Turkey, and the practices of ceramic artists from Chiang Mai.
Rather than a simple transfer of technique, this encounter functions as a dialogue—between

geographies, cultures, and embodied experience.

When the three forces of the triangle operate in equilibrium, ceramic surfaces begin to shimmer
with a luster reminiscent of gold. This radiance is not presented as ornament or luxury, but as
evidence of process—of experimentation, collaboration, and time.

The Golden Triangle is therefore not only an exhibition of ceramic works, but a space that

eveals the conditions behind their becoming: where fire, matter, and human intention briefly

align in Chiang Mai, Thailand.
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In-Glaze Luster Technique under a Reductive Atmosphere
and an Artistic Encounter in Thailand: “Golden Triangle”

M. Emir Tasdemir and Puridon Pimsan

Translated from English to Thai by: Niti Yongvanich

1. QeUazusUNNIeUsEIRAIansYaItAdaumaau (Definition and Historical

Context of Luster)

Tumdinenniswsiiin iwdeumiaeu (Luster) Manefs Usingmssddeuasuuiiuiinymvainvians Fainann
nM3nemvastulavevsatuwaauln (ridescent) Nurasnnaeluvssuuiurvewndeu Fulaveningnd
NABUATATENULARNNTENY dealiinAuvaINvaIevesd NIsagyauIlas wazAUMEoUNN B9

Y a =
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2. wallanaauwaaulunfau: gasuaznsuszenaly (In-Glaze Luster Technique:
Recipes and Applications)
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Luster Formation)
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2.2 gasuiafaunugu (980-1020 asAUaLTYH)

Ypdeufukaanla (Alkaline Raw Glaze)

qmima M. Emir Tasdemir

Tnuvaeumanauns (Potassium Feldspar) — 30%
Twuass (Potash) — 27.63%

unniles (Magnesite) - 5.34%

n3AUaIN (Boric Acid) — 27.60%

ARG (Quartz) — 9.15%

PAFaUAUNZM (L) (Lead Raw Glaze - Toxic)

qmima M. Emir Tasdemir

nyeanles (Lead Oxide) — 65.19%
qeaaanalus (Wollastonite) — 3.67%
AU / 1Aad (Kaolin) — 11.45%
A9R% (Quartz) — 19.40%

Vanewe;: UiedeudldiunauvewemgnIzuliiten1sondmelseiinsnaaeariniy wasdeslfin

raansananmuteaAumMuguAnLazANUanf eIz Ay

2.3 infelaveiifuiaad1snaansindoumiaau (Added Metal Salts for Luster Effects)

qmﬂma M. Emir Tasdemir

Wigauwkad (Red Luster)

e pallUsinriusLun (Copper Carbonate) - 5%

wiaeuRalanznasuas (Metallic Copper Luster)

o paliaidainn (Copper Sulfate) - 7%

WiaUNa9 (Gold Luster)
e pallUsia1iusLun (Copper Carbonate) — 2%
o Jaimlumse (Bismuth Nitrate) — 1%

o Fanasluwse (Silver Nitrate) — 0.5%

RO UWEI-N99 (Green-Gold Luster)
o lpusadeeniaun 0.5% e lausadmIusium 1% 1ive ensautulauean (Cobalt blue pigment)

o poUiUaidainn (Copper Sulfate) - 1%
®  Fanaslumse (Silver Nitrate) — 0.5%
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lunmsuseandltidamaaes gaswanilagnuausiuiniuinedeuneanitasiala 59 CRU-103 &9
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Wudurmnuneneiu (Layered applications) HngliinmswaiuvesiuRafivianddu (Multi-chromatic)
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e  guungil 730 asriwadiua — thna 200 n3u
e guungil 720 asriwadiua — thana 200 n3u
e  guungil 710 asriwadiua — thana 200 n3u
e  guungil 700 asriwaTiua — thana 200 n3u
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3. nsuauNeRalzluUsemalng: “aumasunaefn” (Artistic Encounter in Thailand:
“Golden Triangle™)
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usS¥n Asadalssond
91na

(Crystal Ceramics Co., Ltd.}

USWn 59Sa Suluas
(2 ) Butnasiwsd 91aa

(Source Runner Enterprise Co., Ltd.)

° USUn 530 ws1i0A 91Aa

(CVB Ceramic Co., Ltd.)

O aalwema meyouwyas

LuwaawsiBavlky

(Empty Space Chiangmai)

Isvmuns:iavindauduLsn
W.19.1A.

{PYK Ceramic Co., Ltd.)

usun wasuA
auwnasuduuua ,Aa

(Ceric International Co., Ltd.)

USUNn uyaulssion
91Aa

(Boonsin Ceramic Co., Ltd.)

auviauwssindlne

(The Thai Ceramic Society)

mA3ndagmans auSnenmans
o wWavAsaiuKIINeNaY

sterlah Scirrce Pty of Scharce, Crulskonghom Unhr sty

o uswn bAadwssiun 31Aa

{Mee Silp Ceramic Co., Ltd.)

usyn vnan ua lawsau
9110

(Bangkok Blue Ocean Co., Ltd.)

USUN deuRnaKAssUIAQrUUTW
A

(The Siam Refractory Industry Co., Ltd.)

uUswn Adaadws10a MAQ

(Quality Ceramic Co., Ltd.)

USUN Yuuu Wws1ond
alsu 31Aa

(Boomboom Ceramics Design Co., Ltd.)

doya fu SUf 25 Auggu 2569

SJLII%UHIJ(\ 45 s1ems

US¥N Wantnas tnag
9na

{Pottery Clay Co., Ltd.)

o usSEn Uuzdssaupuwasnil $ia

(Pinsuwan Venture Group Co., Ltd.)

USUYn UugassaulusydsvA
910

(Pinsuwan Benjarong Co., Ltd)

@ AVLBSIUA

(Sama)

usSun Guidn dudans
9Aa

{Zymmic Industry Co., Ltd.)

€©) wiyows wsiin

(Benjametha Ceramic)

@ swlusand

{Raja Products Co., Ltd.)

@ usun unaunulne 31na

(CADCAMTHAI Co., Ltd.)

US¥n dulnas naud
duqaasd 31aa

{Inter Kilns Industry Co., Ltd.)

o
@

[nlaosaqale

(Tiloart Studio)

usen A
Uswagunuadatousudwasiua
JAa

Professional Heating and Furnace Co., Ltd.)

USEn Susunswsiinnasualsiu
Aa

Amarin Ceramics

usen buusuns
Us:=tnrlne dhda

(Vibrantz Thailand Co., Ltd,

©

@ usSun 369 aandua 3da

369 LOCSBIZ Co., Ltd
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usSyn wsad 31aa

(CERA HOUSE Co., Ltd.)

uUsSuYn 8 uaud W Aaiaa
91Aa

(C&P Celadon Co., Ltd.}

USYN LLOAIIUT auisn
[Usoan 9170

(Advanced Smart Project)

usen Wauuad
gamlusiwsasv 1Aa

(PW Silica Processing Co., Ltd.)

alsweydsvA

(UraiBenjarong)

[nausa Suwsanasd

(Globrick Refractories)

KwKuduNAa
sWNBsA

(RAMA CERAMIC)

1AV 1WS1IA

(Kheng Ceramic)

USEN 1D13WANS (ASLINW)
9170

(AMR (Bangkok) Co., Ltd.)

U ud LWsIuA

(MNa NAWA)

uasuaussIiA

(Grandceramic)

wWsuus:zvrndalaniu
91Aa

{Prempracha’s Collection Co.,Ltd.)

Wws1iARdUBaNvA

Ceramic consulting

usEn agu sulunsdu
Usand shna

(Siam Innovation Product Co., Ltd.)

USEn finuoa suluéu $1Aa

(T2L Innovation Co., Ltd.)
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Ceramics Vietnam & Stone Vietnam
2026 to Bring Together the Ceramics
and Natural Stone Industries in Hanoi

Endorsed by

[Seramics
& Btone

Vietnam

December 2-4, 2026
I.C.E Hanoi Vietham

Organizer

BO XAY DUNG

Ministry of Construction

sssss
MONCHEN

The Leading Platform for
Ceramics & Natural Stone in Southeast Asia

HANOI, Vietnam, 14 July 2026 - Ceramics Vietnam & Stone Vietham 2026 will take place from 2-
4 December 2026 at the International Center for Exhibition (I.C.E.) Hanoi, bringing together
suppliers, manufacturers, buyers and industry professionals from across the ceramics and natural
stone sectors.

Organised by Messe Miinchen Singapore, the exhibition combines the former ASEAN Ceramics and
ASEAN Stone events into a single platform covering the entire value chain—from mining and industrial
minerals to manufacturing technologies, finished products, architectural surfaces and construction
applications. The 2026 edition is expected to feature more than 350 exhibiting companies and
brands, welcome over 5,000 trade visitors, and occupy approximately 6,000 square metres of
exhibition space.

The exhibition is supported by the German Federal Ministry for Economic Affairs and Energy
(BMWE), the Vietnam Building Ceramic Association (VIBCA), as well as international industry
organisations including ACIMAC, Confindustria Marmomacchine and CCPIT, together with
government agencies, trade associations and national pavilions from several countries.
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"Vietnam is rapidly strengthening its position as one of Asia’s leading manufacturing hubs," said Robert
Schonberger, Global Industry Lead, Messe Miinchen. "Ceramics Vietnam & Stone Vietnam provides
an international platform that connects technology providers with manufacturers, buyers and project
decision-makers, supporting investment and long-term industry collaboration across Southeast Asia."

Ceramics Vietnam

Co-organised with the Vietnam Building Ceramic Association (VIBCA), Ceramics Vietnam covers the
full ceramics production chain, including raw materials, industrial minerals, manufacturing
equipment, kiln technologies, automation and digital production solutions. The exhibition also
showcases ceramic tiles, porcelain slabs, sanitaryware, tableware, refractories and advanced
ceramics for industrial applications.

Stone Vietnam

Powered by Confindustria Marmomacchine and co-organised with VNEES, Stone Vietham focuses on
natural stone, engineered surfaces and processing technologies. Exhibits include quarrying
equipment, stone processing machinery, diamond tools, engineered stone, quartz surfaces, terrazzo,
marble, granite and other architectural materials for residential, commercial and infrastructure
projects.

Industry Participation

The exhibition continues to attract manufacturers and suppliers from Europe, Asia and other
international markets. Confirmed exhibitors include Imerys, MCS Portugal, Amberger Kaolinwerke,
Grintec Magotteaux, Astral Material, Kemei, VITIS, Rock Team, HIJMT, WA Kaolin, CCS, Gilfair,
Corbario, Ashriya Granites, Gandhi Mining Group, Fortune Stones, Shyam Chemicals, Jupiter Rock
Drills, Guangzhou Jingu Diamond Tools and Solen Tenth. National and international pavilions from
Italy, Germany, China and India have also been confirmed.

In addition to the exhibition, visitors can participate in a programme of technical conferences,
business matching sessions, hosted buyer meetings and networking events designed to facilitate
knowledge exchange and commercial partnerships throughout the region.

Event at a Glance

e Event: Ceramics & Stone Vietnam 2026

e Dates: 2-4 December 2026

¢ Venue: International Center for Exhibition (I.C.E.) Hanoi, Vietnam

e Exhibitors: 350+ companies and brands

e Visitors: 5,000+ trade professionals

e Exhibition Space: 6,000 sqgm

e Supporting Programme: Conference, Business Matching, Hosted Buyer, VIP Programme,
Quarry & Stone Pavilion, Surface Design Walk (ceramics and stone)
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DG tac trién lam/ Event Partner:

Bon vi tu van/ Consultant:

Ataitrg 26n

Fig. 1 Opening ceremony of the 2024 ASEAN ceramics in Ho Chi Minh City by the organisers and suppurting Associations

For more information, visit https://aseanceramics.com/ ; https://aseanstone.com/
Interested in showcasing your product? Please send email to aseanceramics@mmiasia.com.sg /
exhibit@mmiasia.com.sg

About MMI Asia Pte Ltd

Established in 1992, MMI Asia is the wholly owned subsidiary and the regional headquarters of Messe
Minchen GMBH (MMG) and is one of the world largest and leading exhibition organizers. MMI Asia’s
portfolio of events include editions of world-leading trade fairs from Munich - transport logistic & air
cargo, analytica, ceramitec; as well as industry-specific events such as Ceramics Vietham & Stone
Vietnam, and Singapore International Water Week. MMI Asia also provides consultancy in professional
trade fair and conference management to government bodies, international trade and promotion
organizations, and trade associations. For more information, please visit www.mmiasia.com.

About Messe Miinchen

As one of the world’s leading trade fair organizers, Messe Miinchen presents the world of tomorrow at
its about 90 trade fairs worldwide. These include twe lve of the world’s leading trade fairs such as
bauma, BAU, IFAT, electronica, and ISPO. Messe Miinchen’s portfolio comprises trade fairs for capital
and consumer goods, as well as for new technologies. Together with its subsidiaries, it organizes trade
fairs in China, India, Brazil, South Africa, Turkey, Singapore, Vietnam, Hong Kong, Thailand, and the
U.S. With a network of more than 15 affiliated companies and almost 70 representations worldwide,
Messe Minchen is active in more than 130 countries. The more than 150 events held annually attract
around 50,000 exhibitors and around three million visitors in Germany and abroad.

Contact:

Ceramics Vietnam & Stone Vietnam 2026
MMI Asia Pte Ltd

Email: aseanceramics@mmiasia.com.sg
Mobile (Whatsapp) : +65 8712 3652
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40th Anniversary

Cernic Company
has been a part of the ceramics
and glass industry in Thailand.

Our mission is to deliver products at reasonable
prices with quality assurance, aiming to be

a reliable partner for all your ceramic needs.

-
® Alumina, Calcium, Y
® Bentonite, Barium,
® Borax, Dolomite, ® FElectric Kiln
® (Cristobalite ® Microwave kiln, Alumina paper
® Nepheline, Feldspar, ® Refractory, Kiln wash
® Quartz, Manganese, ® |nsulation, Burner
® Talcum, Wollastonite, ® Kiln’s Furniture
® Zinc, Zirconium ® Thermocouple, Microprocessor
® Etc. ® Etc.

BETUA ) I
- j TRy
Potter wheel \’ J <

Pugmill ¢ bt mill, Banding wheel “
Slab roller o Mesh sieve 7 3 @
Potm!ll st?nd ® Mortar & Pestle >) 27 ® Stoneware
Clay S_llp MIXer o Glaze sprayer ‘ i \ } ® Bone china clay
Fountainglazer o poyerytools L, ~ ® Terracotta clay
3In1Mixer and extruder o i tools [ '+ e Baliclay
Pottery polishing o Etc. ' .‘ i'f: °
[

Kaolin cla
L_J o - Kibushi clz)aly
e MACHINERY s EQUIPMENT [J=3 L\ }‘ ~

® (Clear glaze ® Underglaze stain, Liqu ® Copper oxide
® White glaze ® Overglaze stain ® Cobalt oxide
® Color glaze & ® Stain pigment e lron 0)_(ide

® Lavaglaze ® Underglaze chalk : g:?(;nr:\:nc‘)xide
® Engobe 2 ® Underglaze Pencil e Nickel

® Frit ® Gold lustre O SFerT

® Etc. ® Pearl lustre QO‘@O e Etc.

GLAZE - -
ENGOBE & FRIT: @ e STAIN & LUSTRE

CERNIC INTERNATIONAL CO.,LTD.
77/37-38 PHUTTHAMONTHON 5 RD.,RAI-KHING, SAMPHRAN, NAKHONPATHOM 73210 THAILAND
TEL : +662-811-9050-4  FAX: +662-811-9071-3
W.CERNICINTER.COM @CERNIC n CERNICINTER M EMAIL. : CERNIC@CERNICINTER.COM




