) = L o & v o 2
¥BIIDVINYIUWUE HAYBIR TS IANUAIAYneDn lud LunAsuduawes

e e & v & o
nedsasdimundafausiindostiuiumn

3 <h o ¥ =
Aiou wis'lnyad wéhauss
HETTT) Tanenaasuviuda (ellgaamas s
dol gt ¥ o o
s1e1sHmisng 7. A3, My ufiduila
Qr 1
Unanaes

VINNTSNRABIUAEMIIAT Y Indeufuasomewmsinionldvinnisminils
ussmAidndu ufmmendwussomaeendindulusieagungiing Favienditgee
sawud endistanudsnlame? uasdidnasouathus Tsuuud wud co’ #ie Cy0 1u
wdeunasuziudmdniiioglunioy sanfens@uudie sa*nde sn0taushumming
i rannmslnsedaonsmaelvemewauasiiynlunswmaw 9 antzdily
mamsallatenalnvesmainfuns fo maifia cu’ v¥e Cwo Jaufy se® nie 810
Uierauqainendludieufass sn™+ 2cu” 2 2’ Su™W%e S10 + Cu,02 2Cut+ SnO,
dordoutil sao agdousey Cu,0 sriiwaflesiu cu,0 vnuTTLIMABRNTRTY  Bun
voundouiinein Cu’ nio Cu,0 ﬁuﬂﬁusa;i"lﬁﬂumﬁﬂmi1ﬂ§uuﬁﬁmwmﬂ§ﬁ?mmﬂ
drohndsbuiuumumsauiues Cu,0 upe SnO  weavnillumsnanesdowy
Tanzneams (Cu) unz S0, Taudadunnsuadldiufunionduiudounmiesinuoniy

&
HHATH



Thesis Title Effect of Tin Oxide Additive in Copper Red Glaze for Pottery
Author Mr. Paiboon Earsomsri
Degree -Master of Science {Indusirial Chemiztry)
Thesis Advisor Assoc. Proﬁ Dr. Kanchana Keowkamnerd
Abstract

From experiments and analysis of copper red glazes prepared by firing under a reducing
atmosphere followed by oxidation during a cooling period by eléction spin resonance, X-
ray diffractometry and X-ray fluorescence spectrometry, it was found that Cu’ or Cu,0 in the
glaze melt were major species together with Sn”* or SnO as couple matrix. The result from
determination of chemical state of copper and tin under various firing conditions suggested
that the mechanism of red colour development was the formation of Cu’ or Cu,0 combined
with Sn°"or SnO through the equilibrium, redox reaction in the glass ; Sn“"+2Cu +$ 2Cu’ + Sn™
or SnQ + Cu,0 ¥ 2Cu + 8n0,. When the glass contained SnO surrounding Cu,0, Cu,0
would be protected from oxidizing atmosphere. The red colour from Cu' or Cu,0 could
consequently be stabilized by shifting of reactions from left to right. This suggested the
combined role of Cu,0 and SnO. In addition, copper metal (Cu) and SnO, were found as
aggregated form sinking under the glaze surface layer, which was a defect found oftenly in

specimens in this experiments,



