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Effect of Addition Agents on Artistic Glaze Derived from Purple Clay
and Its Color-forming Mechanism

WANG Fen, HAO Yaorui, SHI Pei, CHEN Pu, QIU Boxin, LIU Pengju
(School of Materials Science and Engineering, Shaanxi Key Laboratory of Green Preparation and Functionalization for
Inorganic Materials, Shaanxi University of Science and Technology, Xi'an 710021, China)

Abstract: A glaze with a good quality and a unique decorative pattern was prepared with purple clay as a source of iron, Caz(POy),
and SnO,. The effect of addition agents on the glaze color, microstructure and artistic textures was investigated by ultraviolet—visible
spectroscopy, X-ray diffraction and scanning electron microscopy, and the color mechanism was analyzed. The results illustrate that
the introduction of addition agents changes the chemical state of iron, and contributes to the formation of blue fancy glaze. The
introduction of Ca3(PO,), can cause the partial reduction of iron ions, leading to the glaze appearing blue and yellow, and Ca®' ions
promoting the separation of liquid phase to produce blue patterns. Also, the introduction of Ca3(PO,), and SnO, for the increased
reducibility of iron ions can increase the ratio of Fe’* and Fe®" ions, resulting in the glaze being blue—green, and the greater pattern
and lightness value L*. The presence of Fe*'—O—Fe?" in the vitreous is one of the color factors. The liquid separation forming the
structure of the color is the auxiliary color of glaze color. The combined chemical color with structural color on the glaze becomes
more colorful.
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Table 1 Chemical compositions of the purple clay

Chemical . .
. SIOZ A1203 F€203 CaO MgO Kzo NazO T102 LOI
compositions

w/% 62.51 17.67 6.66 029 146 230 059 0.55 7.96

w—Mass fraction.
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Table 2 Chemical compositions of raw materials w/%

Raw materials SiO, ALO; CaO MgO K,O NaO Fe,O; LOI

64.30 1833 0.54 0.09
Quartz 96.97 053 033  0.63
Calcite 1.68 040 5876 0.47

Calcined talc  68.12  0.10  0.69 30.88 0.21

12.86 2.53 0.10 0.40
0.44 0.19 0.64

Feldspar

0.04 38.66
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NSRS, F DL Fi AU (Rayleigh scattering)
NE, MK T RBEEACE, PR EUR " (Mie
Scattering) N+ . TERMBEIIIR, BIFEVFZ FAHM
For Qg B A U SRR BRI TR S B R AR
T ARSI NS, I e AR R A 4K 2
B, RAF5ANSOGES SRR KT, 2/E
Rayleigh #UH 28, fHf2IKiEt. {2 Rayleigh
B 5 B 3 AL LA 1) A ANV 1 R~ R
3756 Rayleigh B FIE K214 5 nm-100 nm);
2) R EE H, DARARAIE RE RS 2R 21 1 R R
gt 3) MR —EMIENRE . BRSBTS
B 7 FE /N 1) RSE RO — oy Hi T N6
Wk, HEHT 5 NS0 I Rl o A > =48 A0 T
REBUH VAR FEIL K, B4 Mie BUN FTERE, AT
FEAE R 2 0 AL S B E TR, B
Ukt AR T S22 B ) R €~ L ok 2 3 B (9 A W

BT HOICR Fe St &R 5 5 AR B EL, Bt
BT LA P ICER il R TR B . B TR
fit FF AN B RO AN TR, 0 e e R A 5 30
FTREEC TR T REEAM. o, BRETEAN
Al B 281 2 TP AAAEIRES AR, =ik B 74
TRERR Sh BRI AR R, AR BRI 5 A7 A T IR
BRI 41 R, R A AR G S B T
FCAL B S AR DR A AR, AT 2 = A
—ERM, AR AR 2 51 PR AL A AT S R
A4, A 25 Rt th R A AR

3 &

1) LARARE 1 R0 o — 2R 1 & o A 2
AR, WA, SEOMT, WEEE TSR
R 2 R AR IR RN, ATATAE P—O M4 T 2
PR AR A B TR P —O0—Fe’", Mtk —#p
SRR E AR, N2 51N SnO,, XUEE A
RSP MRS Z, R RN,

2) PSSR HE BN TIR VA A S0 H /N
W, PR R e Al . SINEE TR
Ca” R HERA 2 B RIS AL S0, HAE Mk
TPk 29 9 250 nm. P51 Sn*" —F W EIE
5 SiY R OF AN F T [Si04]" VY i 145
F, BOANTES S, BT SnO, LLIYEL AL )
T 3G NI 265 2574 .G, 7E R38R AR ELEE
S G R B, o MR RO B SRR

3) Ca3(POy), 5 SnO, 15| N\ T EUR B IS A Hp 2k
TCRMAIRES RAEA, AN SR R TR 5
SRS AR YR A R S AIRES,
L R AL A S B R A TN
Ca3(POy), IR £, I Ca3(POs), 5 SnO,
(R T 2P SR 0 H IR E AU 5 A E4L.
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