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Adding Coloring Agents to the Base Glaze of Koji Pottery
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B Abstract

The brilliant color of Koji pottery is due to the glaze, which provides a feast for the eyes. The
glaze can be traced back to the low-temperature lead glaze used during the Warring States Period in
Qin. It was further developed in the styles of Han green glaze, Tang Sancai, Song Sancai, Liao Sancai,
Jin and Yuan Sancai, and Ming and Qing Sancai. In Taiwan, the glaze plays an indispensable role in
architectural ceramics. The development of glaze and ceramic art in Taiwan has remained mature over
time. Glaze research involves continual testing and experimentation. In this study, we mixed glazes
with white lead, red lead, quartz, feldspar, and kaolin in the traditional manner and used cobalt oxide,
copper oxide, copper carbonate, and other metal oxides as colorants to demonstrate the luster and
color that Koji pottery is capable of. We generated the basic hues of red, pink, orange, yellow, light
yellow, grass green, dark green, aqua blue, dark blue, purple, brown, and black and used a transparent
glaze to adjust the color according to hue and lightness requirements to create a set of 109 swatches
of Koji pottery glaze. Low-temperature lead glaze technology should not be limited to ancient pottery
restorations and architectural decorations, but should be widely used in living ceramics and cultural
and creative products. Doing so will popularize the art form and thus ensure that glaze techniques can
be passed down.
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Fig 1. Lin Tien-mu’s glaze notes.
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Fig 2. Research approach and process.
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Fig 3. Lin Tien-mu’s 8 swatches of Koji pottery glaze.
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Tab 1. Glaze and color comparison chart.
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Tab 2. Temperature rise curve.
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Tab 3. Basic components for glazes.
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Tab 4. Testing Ceramic Glazes and Colorants.
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Fig 6. Plaster mold making for Ruyi-shaped sample. Fig 7. Mass production of Ruyi-shaped sample.
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Fig 8. Ruyi-shaped samples for promotion display and formula number comparison chart.
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Tab 5. The formula comparison of glaze samples.

25 (Efz:G) J&E :900°C

b B (AR

Eisp s =EE1 l:%éﬁi@#ﬁ%ﬁsﬁ
A01 35 10 4 1 [T288]0.5 - -
A02 35 10 4 1 [T288]1 - -
A03 35 10 4 1 [T288]1.5 - -
A04 35 10 4 1 [T288]2 . =
#L A0S 35 10 4 1 [T288]2.5 - -
A06 35 10 4 1 [T288]3 - -
A07 35 10 4 1 [T288]3.5 - -
A08 35 10 4 1 [T288]4 - -
A09 35 10 4 1 [T288]4.5 . .
BO1 35 10 4 1 [T288]0.25 | [T102]0.25 -
B02 35 10 4 1 [T288]0.5 [T102]0.5 -
B03 35 10 4 1 [T288]0.75 | [T102]0.75 -
B04 35 10 4 1 [T288]1 [T102]1 .
BOS 35 10 4 1 [T288]1.25 | [T102]1.25 -
B06 35 10 4 1 [T288]1.5 [T102]1.5 -
B07 35 10 4 1 [T288]1.75 | [T102]1.75 -
B08 35 10 4 1 [T288]2 [T102]2 -
B09 35 10 4 1 [T288]2.25 | [T102]2.25 -
Co1 35 10 4 1 Z1b$% 0.1 . .
C02 35 10 4 1 F4bsk 0.2 - -
Co3 35 10 4 1 Z4kk 0.3 - -
C04 35 10 4 1 Z4b% 0.4 - -
& Co05 35 10 4 1 Z1kE% 0.5 - -
C06 35 10 4 1 k% 0.6 - -
C07 35 10 4 1 F4bgk 0.7 - -
Co8 35 10 4 1 Z4ksk 0.8 - -
C09 35 10 4 1 Z1k$% 0.9 - -
DO1 35 10 4 1 SEFREE 0.1 - .
D02 35 10 4 1 SEFREE 0.2 . .
D03 35 10 4 1 SEFEEL 0.3 - -
D04 35 10 4 1 SEEREL 0.4 - -
= DOS 35 10 4 1 FREREL 0.5 - -
D06 35 10 4 1 SEFREL 0.6 - .
D07 35 10 4 1 SREEEN 0.7 - -
DO8 35 10 4 1 SEEREL 0.8 - -
D09 35 10 4 1 SEEREL 0.9 - -

79



- YALEEIRTFET] / 2021.12 / 25 58 HA

B2 (EfI:G) &FE :900°C

£ (B

BE R B RS:
EO1 35 10 4 1 Sk 0.1 -
E02 35 10 4 1 Sk 0.3
E03 35 10 4 1 S b 0.5
E04 35 10 4 1 Sk 0.7
EE | E0S 35 10 4 1 £tk 09
E06 35 10 4 1 Sk 1.1
E07 35 10 4 1 Sk 1.3
E08 35 10 4 1 S b 1.5
E09 35 10 4 1 St 1.7 -
FO1 35 10 4 1 Sk 0.1 S4b$ 0.1
F02 35 10 4 1 Sk 0.2 Z1b$ 0.2
F03 35 10 4 1 Sk 0.3 E L4 0.3
F04 35 10 4 1 S b 04 E/L$F 0.4
Bk FO0S 35 10 4 1 b 0.5 Z4b#H 0.5
F06 35 10 4 1 S1L#E 0.6 Z1LEH 0.6
F07 35 10 4 1 Sk 0.7 E1b$ 0.7
F08 35 10 4 1 Sk 0.8 Z/b$ 0.8
F09 35 10 4 1 &b 0.9 E{L$H 0.9
GOl 3S 10 4 1 Sk 0.1 -
G02 35 10 4 1 S 0.3
GO03 35 10 4 1 S/b# 0.5
GO04 35 10 4 1 SbE 0.7
GOS 35 10 4 1 S /LEH 0.9
G06 3S 10 4 1 Ak 1.1
Go7 35 10 4 1 SbA 1.3
Gos 35 10 4 1 S/ 1.5
G09 35 10 4 1 ZbsH 1.7
Ho1 35 10 4 1 [T203]0.5
HO02 35 10 4 1 [T203]1
HO03 35 10 4 1 [T203]1.5
Ho04 35 10 4 1 [T203]2
IKEE Ho0S 35 10 4 1 [T203]2.5
HO06 35 10 4 1 [T203]3
Ho07 35 10 4 1 [T203]3.5
HO08 35 10 4 1 [T203]4
H09 35 10 4 1 [T203]4.5
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EEH (BEfz:G) JEE:900°C
@i | fi3
=2BE1 t#@éﬁi@,#ﬁ%ﬁzﬁ
101 35 10 4 1 F k4 0.05
102 35 10 4 1 Zbsk 018
103 35 10 4 1 E kst 0.25
104 35 10 4 1 S bt 035
105 35 10 4 1 Ek$h 0.45
106 35 10 4 1 ZbdE 0.55
107 3s 10 4 1 Zbsk 0.65
108 35 10 4 1 Sk 0.75
109 35 10 4 1 E{bak 0.85
Jo1 35 10 4 1 [T102]0.5
Jjo2 35 10 4 1 [T102]1.5
Jo3 3s 10 4 1 [T102]2.5
Jjo4 35 10 4 1 [T102]3.5
Jos 35 10 4 1 [T102]4.5
J06 35 10 4 1 [T102]5.5
Jjo7 35 10 4 1 [T102]6.5
Jos 35 10 4 1 [T102]7.5
J09 35 10 4 1 [T102]8.5
KO1 35 10 4 1 S4b#E 0.1
K02 35 10 4 1 S1b$E 0.2
K03 35 10 4 1 FL$E 0.3
K04 35 10 4 1 Zb#f 0.4
KOS 35 10 4 1 Afbsk 0.5
K06 35 10 4 1 E1b#% 0.6
K07 35 10 4 1 Ek$E 0.7
K08 35 10 4 1 Sk 0.8
K09 35 10 4 1 E1k#E 0.9 - -
LO01 35 10 4 1 E4bsk 003 | &fbsE 0.06 | &AL 0.09
L02 35 10 4 1 S kst 0.09 | & kfR 018 | FEAkEK 0.27
L03 35 10 4 1 S ksh 015 | E kEE 0.3 F L% 0.45
L04 35 10 4 1 S4bsh 021 | Efbsh 042 | &b 0.63
f2ct LO0S 35 10 4 1 &1kt 027 | &EfbEh 0.54 | &L 0.81
L06 3s 10 4 1 S ket 033 | & kfd 0.66 | FEALE 0.99
L07 35 10 4 1 Zib$h 039 | &Absh 078 | &AL 1.17
L08 35 10 4 1 1 bsh 045 | &A(LEE 0.9 S ki 1.35
L09 35 10 4 1 S kst 0.51 | & bdF 1.02 | FE b 1.53
= 700 3 10 4 1 SEHA

BRRR - FERHE -
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#& 6. FRLBERAD

Tab 6. Chemical analysis of glaze materials.

BfI% | SiO, |ALO,|Fe,0,| CaO | MgO

Loss on

K,O |Na,O| TiO, Remark

ignition
1 | KLFF Pb,0, P& (L= 97.21
Cu J Fe %% <0.1
2 #HHE O4<%.4,1§78-80
par 99.8 | 0.06 @ 0.05 0.15
HitEA 78.14 | 12.62 | 0.16 | 032 | 0.01 | 436 @33 0.62
S EEESET | 445 38 | 09 | 025 003 | 023 | 004 165 134
P
6 |cMC Carboxj?nfi:hi?éellulose
7 | HARKFEIR 44.6 0.2 P,0;:55.2
fixFR S5 1A CaCO,:98.5 L) |
9 | &fbE% 0.2 Cr,0,:99
10 | &1L Sn0O,: >99.9
11 | &b #225 4 90-96 1
12 | & bR 0.013 NiO : 77.4
13 | &LEH 0.038 Cu0:97.77
14 | Efbsh Co:75.61
IR 5 5 5 MnO, : 80
16 | & 1kE A32 0.02 | 99.6 | 0.02 0.36 0.11

17 | BRERSH

CuCO0, 95-98, Cl < 0.03
FE<0.4,50,<0.5

18 | Tifass 0.003 | 0.05 02 Iéf%(;gsg
19 | T288 fifAL Zr, Si, Cd, Se
20 | T222 Bk4T Sn, Ca, Si, Cr
21 | T203 /K& Zr, Si, V
22 | T102A %568 Sn, Cr

BHERR 2021 7 B 7 B¥ALHER T RBETRMBRAR ) 2t -

4. 5ERK 900°CEH 1100°C HIE SEAC SRR
A2l P Rl ZE TC 7 B A R 5 R - DAY
TEBNIEH] - T B Shrvimtiets - BARY
INFEZE (R & - (R IR S 78 g B
TEHRTRE) - FEREEEIS LR IR
FTH o EA B FEE A ER G A
1100 CEZ LR > B2HESR - LR
DL 900°CH#tE » SERGRFT - MEARIHCHES

BEE N > BEEZIESCEERILE -
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{EANFIEEZE - AIEERNRE - B E 2 -
Ry SR AT HE R 20482 + {5 F ORTON Il i -
HUSEEEUE - IRIBEHETK - #wiE0 5l
By : Cone03 » Cone04 + Cone08 » Conell *
EUHK 900°CEL 1100°CIHID (£ 7) - f&Hfiat
REUR - ANEZEH A 900°CE R EHNR
#f£ Conell » 1100°C 47 FA JHI V& $# Cone03 Efl
Cone04 7 fH] »
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x7. ALm$EACER

Tab 7. Testing the temperature-measuring cone.

Cone03

(b L€
Cone04 ‘ ‘ 4

i ¢le LR HE
Cone08 i ‘ o

biiid 7 ¢le Lig|@ic]i
- -

LB Lig| @i

BRRIR - FEEE -

* Cone03 JIZtVE FEET & 1086°C ~1104°C » Cone04 JHIEEIE FEE[E 1063°C ~1077°C » Cone08 JHIZHIE FE&i[E 942°C ~956°C
Conell JHIZRE FEEEi & 875°C ~894C o
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(R) RREE

ARE B R ST » 5% 109 FE
SER T PICBRR IR - RACHRE S
S P A TR R RE A
FIGHELRE b R REWSEMEY
B7 -

1. IRGEEAT

EiaEF#EE FNEE—BE
1%y > ATEBEREIER - i St 2
HESR  S/LHFEHR/KESR  fEE

SbsEh
(Bee)

altsh (Be) |
- 156 --

9. FttESELHEAiCARE

Fig 9. Color experiments of cobalt oxide and iron oxide.

BRHOR  fFERM -

HeEtsR o ERER PR G
MEORNeBEELY) - EiE ORI E
BEILY)  BEEERMKEG ? EXEEE
1y - MIREEREUR - S bshEdE Ll
IR —BC YT - BCERIER - EHEE
HAESR - AlS sk aRE (B9 - |
penlEE > EBA LY 2EEM - Alfe
R - B M EER - HATRIE
B OOMER O RENSEBELY ER
ARG E ([ 10) - Al Rl A K
BErER O - FEARZRRE SR - PR
EEN:RTHE SEVA

P RETOMHEBEERG@YT - (P& (Johannes Itten - 1888-1967) JAHAFE (L) —FHRHL - ILEMHEREDIER

ZRE—F E
it B BN BRI S LA E L - AT -
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Sl +=bia

10. RE+ZORREEBSILYRERE

T288+& (b iR

Fig 10. Johannes Itten’s Twelve Color wheel and Metal Oxides.

BRRIR  FEEE -

2. IR

RACER T Fraba s R LS -
TR GECE - (AR At g T 25l 2L
Bepfif= A L MR - PlanE St
LA L ER AR BR
=il MEEELHEE - HAlrs bk
bt - SErpfEEAb bR E - FrdbiE K
W IR 2P TAMEE - KR
B0 5 e LBARE L - AL T

TS IRHIE - RIS 2t
R KT - BLHE % - 5 HEE R
R EAFEIEEES S - 28R
RARN ] FEAE B FEEE Fr > IRl i
R~ BT P BEESER A
MFCEH R - (O RR ST

ZERTHLAR - FHS H AT E R R Al = 2
iy > BEREBINIRIE - A B R E R
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& o SR H A A2t Fe wb 2E - 55 18
ERSE - AR A Bt P R SR R RS
* o A HEFRREE A T8y ) R B
MRS (BEEG 75 0 2013 H 246)
[ (Rl 35 T B DB A& AR - T3 et o 22
af eE {2 ik & BA 1 (BBC NEWS H1 3 »
2020) - HE BRI AESHRVEMEES
JBa EEE RS - AR L H B E
WIAETERED TS > flanerT ~ |A BRIt
FEk - BEILEAIKEER - BRAIE
EYNIVEVEE S0/ A PR Rl
BHEIEES LT - KBTI 2R E
sl > #ATS RSB - MRS ZE
B (ZIRERBEGREHEE - 2020) -
FLrPEAR B ARG IR AN AR ~ (RS ~ DR
JHEEA 2 ~ FEIETTHEE » NZEAF R
B o FEH AR A S B RE e
FilrR - SR EALRT 10% - i B Et
FEYITRME  RERGESE T
e~ B HEREE(E BRI - AL
2 R AL > B A RE R LA R
8 - BlfEss & E R H E S IR E AR
FHEE (B 2 HE -

BT 590 4 Wi 2 T RS BB 4
faE AR - Hii L yoEII
%= AARMLEY MY WY @
R RS R 5 - B LR
PRV BB A AR FE RN 5% B A
O - TR -
8 R AT R - FRLATETE
REETUATH - AEF R - A
BRI - TN B T B
EHARL - BRI AR AR
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W& REDESE P - BRI
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il T 22 B HH R A A E RO BH (1 o R
¥ M MEARERE R EMZE - BET
Hg ~ R BRI - i B R R
TR &~ R IR B K 5
JEEREANS - RS 5 EE - $RE H &

e

TS RS TR  EH
SRR I » DR
¥ PRI o AR
AR - {EE 900°C (S BAEE - 3] 1230°C
DA R - R LR A B A
BLIIREE (7 - HEREE - fIEEET
SERFCASER - 5 900°C SRR (S (LES -
SRR ERE) o HREREE 100C
5 SR P R - B
PHEREL » S R HR BT » (IS
B IS (T RERRY) 2
EEBRGTGE - BEE - KA EH
SRR LR BN - RIS L A
BB R R A -

B

A X 2 XAGH ALK & B 2021 X AL
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M BT R REMRARYF
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SER

BBC NEWS H1 ¢ (20204 £ 8 H7H ) -
(WHO : REHSFEREZE HIE.
Banah A Ak ) - 2022 4 3 H 13 HigRH
FRAEFESE - https://www.commonhealth.com.tw/

article/82442

iR (2007) - (ZEIAZmEFEINAEHL R
Ftse) (COREMZIELERSO) - BTLE
MEHORER » EMRRR -

PraEEE (2004) o (SEALHEFREEZH) -
A B AN A I P S e -

FEE: (2005) © (ZRIERREEEETR
ik Fasikt A ) CREBRZ REEES0) -
BITZEMRRRE - EMAR -

tRLZE (2009) - (ELAHEFE S =T L
B BC ToE) CRERRZBEEERSO)
BITTEMRRORE - EMAR -

SRACHE (2010)  (ABLMGIF T 2 B
g2) (RHIRZEERT) - EEEs
ke =k -

pRFREE (2020 £ 11 A 20 H ) » (A HEF
FZERRBIER] ) (GRCEFR) - 55 20 JE
EESEEET— T HEE 20 Tk 2.0, o

LT - W -

Z2H S b (2005) o (P EEEAEE :
ST ) - Z2hTHEBUTF b -

ZLREKHELTEHETE (2020410 H S
H) - (S5 EEZIRFE) - 2022 F3 H 13
H @52 H https://ihealthvghtpe.gov.tw/media/
530

BEnf 75 (2013) o (FHEEER) - BT H
fit

AEHR (2014) o (HHEH(CEFHPREHITH R -
EERBRIEAR) - GUEHR -

fEZRHE ~ AR (2001) - CRoREE\HE
EE G M EE ) - Bl AEEZE
RREE -
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