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Abstract

This study aimed to investigate the effects of copper oxide (CuO) and tin oxide
(SnO,) on the color development and surface appearance of ceramic glazes. A base
glaze formulation was prepared using feldspar, dolomite, calcium carbonate, kaolin,
and quartz, with copper oxide and tin oxide specifically added in proportions ranging
from 1 to 6 wt%, resulting in 11 glaze compositions. All samples were fired at 1230 °C
under an oxidation atmosphere. The results revealed that the most suitable glaze
exhibited an average gloss value of 79.22 Gloss Units, with the optimal formulation
consisting of 45% feldspar, 7.5% dolomite, 10% calcium carbonate, 7.5% kaolin, and
30% quartz. The addition of copper oxide and tin oxide at different levels significantly
influenced the glaze color, which could be classified into three distinct ranges: (1)
Formulations 1-3 produced light tones of grayish-green to bluish-green; (2)
Formulations 4-6 developed darker grayish-green shades; and (3) Formulations 7-11
yielded deep green to greenish-black hues. These findings provide useful insights for
the development of ceramic glazes with controlled color variations, particularly for
small-to medium-scale ceramic industries seeking alternatives to commercial coloring
materials. These findings are beneficial for the development of ceramic glazes and
offer an alternative to the use of coloring oxides in place of commercial colorants.

Keywords: Ceramics glaze, Copper oxide, Tin oxide, Gloss, Glaze color
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(Feldspar) Yowaz 45 lalaluvi (Dolomite) Sovag 7.5 waatfaua1suatun (Calcium
carbonate) S0y 10 Auw1 (Kaolin) $oay 7.5 wagfiulisamyuu (Quartz) Sogas 30
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oxide) Saay 1 04 598aY 6 INUIU 11 FIUNEN FINNT19N 1

A5199 1 OMNSIEIUNALLARDUISTINE

1 2 3 4 5 6 7 8 9 10 11

Copper Oxide 1 15 2 25 3 3.5 4 45 5 55 6
Tin Oxide 6 55 5 4.5 4 35 3 25 2 15 1
3 7 7 7 7 7 7 7 7 7 7 7

3. F9dIUNENY Az 100 NTU AIULAS BITITTUUATNDAUTEN Mettler Toledo
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(Boiling or Blistering)
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A15199 3 NSINRFVRLARBULSING

LANUNAADS

gm‘ﬁ Copper Tin
oxide oxide

1 1 6
2 1.5 55
3 2 5
a4 2.5 4.5
5 3 a4
6 3.5 3.5
7 4 3
8 4.5 25
9 5 2
10 5.5 1.5

[

RGB

: 170, 179, 170

: 175, 183, 172

: 175, 179, 164

: 155, 160, 142

: 141, 151, 132

: 122, 128, 112

: 155, 152, 131

: 112, 116, 101

: 93, 95, 80

Pantone chart

PANTON-LS 4170 C

PANTON-LS 5507 C

PANTON-LS 5585 C

PANTON-LS 4190 C

PANTON-LS 5635 C

PANTON-LS 4181 C

PANTON-LS 5615 C

PANTON-LS 4180 C

PANTON-LS 4223 C

PANTON-LS 553 C
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gnsn | Copper Tin
oxide oxide
11 6 1

LAUNAADS

RGB

RGB: 83, 82, 79

Pantone chart

PANTON-LS 5467 C

=i ] a a . o %
AINAITNNA 3 WU INNTNNUTU Copper oxide #3iLe 38882 1-6 Lazan

Tin oxide 91N 5088y 6-1 AVaAAUINTUALULUAITALAY Tnga uNTaLUIN1SUAsULUAY

sondudale 3 92adall 1) 92301 1 @nsfi 1-3 (Copper oxide 711, Tin oxide &3) 1@dlnu

gou Weraumm-1 Pantone aglungudlisaseu laud LS 4170 C, LS 5507 C, LS 5585 C

2) 417 2 ansil 4-6 (Copper oxide Urunany, Tin oxide Urunay) dsuduay Wudedoy

Wty Pantone aglulnu@eivunans—idu tawA LS 4190 C, LS 5635 C, LS 4181 C uay

3) 4341 3 qmﬁ 7-16 (Copper Oxide @3, Tin Oxide i) WAdenduiadeneud Pantone
aglunguidendu-nen laun LS 5615 C, LS 4180 C, LS 4223 C, LS 553 C, LS 5467 C

1230 29ALYAIEE LUNANISNAFDU AIAS19N 4

A15199 4 NAN1SNAABUANNETINS (L) wazad (@%) (b*) vaumfeulesIing

1.2 HAN1INAADUANNAIN LAY ANEYRUAT DU TN NMENAIINNITIHTgUNYH

Qmﬁ Copper oxide Tin oxide L* a* b*
1 1 6 +52.53 -11.65 +10.02
2 1.5 5.5 +52.15 -10.48 +10.11
3 2 5 +51.17 -9.37 +12.13
4 25 4.5 +48.41 -11.44 +13.37
5 3 4 +42.49 -11.42 +15.26
6 35 35 +42.11 -10.06 +17.45
7 4 3 +40.24 -11.49 +16.78
8 4.5 2.5 +38.72 -9.58 +18.48
9 5 2 +25.95 -9.71 +14.80
10 55 1.5 +18.90 -8.66 +17.06
11 6 1 +9.17 -4.69 +7.55
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o o
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10
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) QD ) Q N ] D N D QA N
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.o i) B ) o S K he v 2 N
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