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Abstract

This study was carried out to obtain economically green and red purple pigment based on Cr,0.-AL,O, and
K,Cr,0,-ALO,-P,0; system by calcining the mixed material of Cr,0;, ALO, AI(OH),, K,Cr,0; and P,0; at
various calcination conditions.

The composition of excellent color stain developed in this study is Cr,0, - 1.5 ALO, for green and K,Cr,O;,
36-38 AI(OH), - P,Os for red purple at 1300°C for 4 hours firing. By X-.ray diffraction analysis, follow-
ing fact was known;

1) Cr.0, - 1.5 AlL,O, pigment forming solid solution between Cr*** and Al*** at 1300°C, green color is
more bright than others.

2) But the color of K,Cr,0,-Al,04-P,Os system pigment is due to form amorphous complex between PO,

and others for showing same X-ray patterns at various color conditions.
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AFE TR,

ition of Ceramic Raw Material.

\»‘ Composition Composition

Raw Materia \ Ig. Loss Si0, Al O3 Fe, O3 CaO MgO K,0 Na,0O
An-Yang Feldspar 0.20 67.25 19.82 0.52 0.52 0.40 8.41 0.40
Kym-Chun Silica 0. 40 99. 00 0.18 — —_ — — ~—
Chung-Ju Calcite 40.19 1.00 1.30 — 55. 60 - — —_
Hwa-Dong Kaolin 13.39 44.30 38.50 0.44 0.11 0.50 — —
Kyul-Sung Talc 4.60 64.50 3.80 0.11 0.15 27.00 - -
Mo-Wha Clay 10.20 45. 80 38.24 0.22 0.56 — — —_
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Table 4. Results of the Second Experiments Fired at 1300°C for 4 hrs.
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red purple

Mixing Mole Ratio

-Code No. Name of Color Not. Applicati
K:Cra07  AI(OHDs P,0s ¢ pelication
-1 1 2.0
Qs 1 Burgundy 8. 5RP—4— -
34 3.0
-2 1 a 1 Bright burgundy 9.0RP2L  Excellent (Magenta)
-3 1 (ég) 1 ” " Excellent (Magenta)
-4 1 @ 1 " 9.0RP-2L  Excellent (Bright bur.)
-5 1 210 1 Dull burgundy 8.0RP 2.0
42 3.2 -

( )% Equivalent to Al,Oq
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Cale. cond. (Temp, Holding Time) )

Table 2. Effects of Mixing Composition on Color (I (1200°C, 3hrs) 1. I (1300°C. 3 hre)

Mixing Mole Ratio

Code No. : . Name of Color Note Application
Cr;0s AlLO, P,05
1—1 . 7.5
1 4 Sprout 7 OGYT. 3
—2 1 3 Sprout 7.00 Y-S50
5.0
—3 1 1.5 Light viridian 8.0G%8* Excellent(viridian green)
— 3.2
4 1 1 ” 8.0G 4
-3 1.5 1 ” 8.0G -‘.1—'0—
5.0
-6 3 1 " 8.06-4-%
5.2
- 5.2
7 4 1 " 8.0G 6.2
m—1 1 20 1 Dark red purple —
—2 1 23 : 1 Red purple 7.0RP-33 Dall
-3 1 25 1 Dark red purple -
Mixing Mole Ratio
Code No. . Name of Color Note Application
K:Crs0; ALO, P.Os
-1 1 1 1 Yellow green Clinker
—2 1 4 1 Dark purple —
-3 1 7 1 Rhodamine purple 3.0RP g—g-
5.0
4 1 10 1 Z 3.0RP 10.0
—5 1 13 1 ” 5.0R P50
—6 1 15 1 " 7.0RP 2L
= 2.0 Excellent
7 1 17 1 Burgundy 8.0RP 31 (Bright burgundy)
—8 1 20 1 " 8.5RPF "
—9 1 23 1 Light burgundy —

Table 3. Effect of Calcining Temperature and Holding Time.

s Calcination Temperature (°C)
Te No. Sezple Bk
1200°C 1250°C 1300°C 1350°C

1 [-3 3 Light viridian Light viridian  Viridian green Dark viridian green
2 ” 4 Viridian green

3 " 6 Viridian green

4 I-7 2 Dull burgundy

5 ” 3 Rhodamine purple Dull burgundy Burgundy (8.0R P %%‘) Burgundy

6 ” 4 Deep burgundy (8.0R P %g—

7 " 6 Deep burgundy ( " )

8 1-8 2 Dull burgundy

9 " 3 - Rhodamine (2.5R P——gg )Dull burgundy Burgundy (8.5R P ——;g ) Burgundy (8.5R P__Zz%(l) )
10 " 4 n (85RP-L)

1 ” K v B5RPLT)
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X-ray Diffractometer; Simadzu V - D-1

Filter; Ni

Cu24: 15~55°

Temperature; 18°C

Scam speed; 2 Deg. /min.

Chart speed; 10 mm/min.
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(Fig. 1,261 @4 peak)”® wz}a] Cr,0, - 1.5 AlL,0,

Fig. 1. X-ray Diffraction Diagrams of Cr,0, - 1.5 Al,O,
Pigment at Various Calcination Conditions.
(A) at 1200°C for 3hrs.

(B) ot 1300°C for 3hrs.
(C) at 1300°C for 6 hrs.

€ 1300°C oA £A4F = =8A 4o 93 deep:
viridian green & 91¢ich Fig. 20l A& E¢=40] 1.5
Cr,0; - Al,O, (1200°C, 3 hrs), 4 Cr,0, - AlO,(1200°C,
3hrs), 4Cr,0, - ALO; (1300°C, 4hrs)®] =4 peak
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Fig. 2. X-ray Diffraction Diagrams of Cr,O;-Al,0O; System
Pigment.

(A) 1.5Cr,0, - Al,O; (Cal. con. 1200°C 3 hrs)

(B) 4Cr,0; - ALO; (Cal. con. 1200°C 3 hrs)
(€) 4Cr,0, - AlL,O;(Cal. con. 1300°C 4 hrs)
©)
(8)
(A)
22 2 \Waly
2 2V 2 2
1 i !
30 20
“ 26’

Fig. 3. X-ray Diffraction Diagrams of CryO3-Al,05-P;0s
System Pigment.
(A) Cr0; - 23 ALLO, -
weak green)
(B) K,Cr,0; - 17 Al,O, « P,O; (Cal. con.
4 hrs burgundy color)
(€) K;Cr,0; - 40 Al(OH); -
4 hrs bright burgundy)

P,0;s (Cal. con. 1200°C 3 hrs
1300°C

P,0; (Cal. con. 1300°C
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1) Cr,0,-ALO, Al ¢85 E= =88 (mole)st 1:1.5
2 1300°C ofl 4 2 8A -5 343t o5 433 viridian
green color & QI7t2 48 4 gith

2) K,Cr;0,-A1,0,-P,0; A] ¢+t&E 4 gu] (mole 8])
7 1:17~19:1 4= 1300°Co]A 447 23 F
- k5% burgundy color & At

3) ALO; " AI(OH), & AH&3ld o A Aol A
w3t

4) X-ray patterno] &= K.Cr,0,-AL0;:-P,0;
A s E P,Os 9 Cr.0, ¥ ALO, 1o 738 A5F
YA 9ste] FAdde 23 Aot

5) 74 ALO, & AJA= 443l AAH o= 3
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