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STUDY ON NORMAL TEMPERATURE FAR—INFRARED CERAMIC
POWDERS AND DIALY— USED CERAMICS

Liu Weiliang  Luo Suming
(Jingdezhen Ceramics Institute)

Abstract

The far— infrared dialy—used ceramics not only has effect of activation on food, drink, water and accelerating wine fer-
mentation, but also has the function of health care on body. Liquid phase method is adopted to prepare nanometer far— infrared
radiating ceramic powders in this study, which can make into high— effect far— infrared radiating properties daily— used ce-
ramic products at nomal temperature, such as bowl, plate, dish, cup,wine utensils, etc when added it into general ceramic glaze
in the light of propriety proportion. Phase composition is analyzed by XRD and micwstructure is observed by SEM . The results
show that the glossiness and microhardness of the dialy—used ceramic glaze are improved, and the quality of glaze surface is of
high quality when the addition quantity of far—infrared ceramic powders is 10wt %G . After the installed test by China Meterage

Research Institute, the emissivity of far— infrared ceramic powders achieves 94 % and the emissivity of far— infrared ceramic

glaze achieves above 83 %4 at normal temperature.
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Table 1 The fomulation of far— infrared ceramic powders by liquid phase codeposition method
MgCl, 7Z:0C1°8H0 AINH4(S04) 2 SiCly TiCl4 YCl; PdC13

F 12 39 69 57 71 1.73 0.08

1) 12 39 69 57 71 0 0

K 12 26 58 57 95 2.6 0.16

2
Table 2 The fomulation of far—infrared ceramic powders by solid phase synthesis
MgO VAL0)) ALOs Si0, TiO, Y,03 Pdy03

Fy 5 15 30 20 30 2 0.1

Fs 5 15 30 20 30 0 0

Fy 5 10 25 20 40 3 0.2

3
Table 3 The formulation of far— infrared dialy—used ceramic glaze
(wt%5) (wt%)

A + 5% F; Aqq +5%F4

A + 10%F, Agp + 10% F4

Az + 15%F, Agz + 15%F,

A +20%F, Ay +20%F,

Az +5%F, Asy +5%Fs

Axn + 10%F, Asn + 10% Fs

A + 15%F, As3 + 15% Fs

A +20%F, Asa +20% Fs

Az + 5% F3 As1 +5%Fs

As + 10%F; Ae2 + 10% Fe

Ass + 15%F; A3 + 15% Fs

Aszg +20%F; Aga +20% Fe

— —
(2) , NM
- - —06— 03—2000
2.4
(D . i
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Table 4 The testing results of small angle X— ray scattering
(nm) (wi) (wt%%)
1~ 10 16.7 L6 1.6
10~ 20 43.5 4.5 6.1
20~ 30 61.7 6.4 12.5
30~ 40 68 7.1 19.6
40~ 60 78 12.1 31.7
60~ 80 100 20.9 52.6
80~ 120 37.9 16.5 69. 1
120~ 160 36.7 15.3 84.4
160~ 220 12.9 8. 1 2.5
220~ 280 1.9 7.5 100
D=97. 8(m)
5
Teble 5 The specific suiface area testing results of far—infrared ceramic powders
(m”g) ( nm) (m¥/ g) (nm)
i 19.0 9% Fs 0.16 10700
2} 21.4 81 Fs 0. 14 12200
B 20.0 88 Fs 0.12 14200




(( » 2002 1

xzDe8

28Ky AMRAY

Fig.2 SEM photographes of far— infrared ceramic powders
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Table 6 The normal radiation properties testing results of samples
(&n) (&)
Fi 0.93 F4 0. 82
F, 0.82 Fs 0.78
F3 0.94 Fe 0.83
7 Imm’

Table 7 The particle number and the total surface in 1mm® volume

1mm3
Imm 1 6mm’ 6mm’
Im 10° 6< 10 *mm? 6< 10°'mm’
Inm 10® 6< 10 mm 6< 10°mm’
900— 1300 C , 20 . , 6
10— 15Mm. 4. 5. 1. 2 R
) 2( a) ) )
( 2(b) . , .

) o ) )
3.2 , ()

(g), &=aqa,

60X 60mm

” o
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Table 8 The radiation mte and glaze quality testing results of far— infrared ceramic glazes

(Mpa)
A 0. 80 106. 1 600. 1
Ap 0. 83 109.2 613.7
Ap 0. 85 111.5 630. 8
Au 0. 87 114.9 640.9
Az 0. 70 104. 6 605.2
Ap 0. 72 108. 6 615.4
Az 0. 76 110. 8 632.7
Ax 0. 80 111.0 644. 8
As 0. 82 107.2 595.8
Az 0. 84 109. 8 612.8
Az 0. 86 112.8 625.8
Ay 0. 88 115.8 639. 1
Ay 0. 71 104.2 592.3
A 0. 73 104.9 610.6
As 0. 77 106. 8 616.7
Au 0. 80 108. 3 631.6
Asi 0.6 96.0 607.3
As 0. 65 97.2 616.7
As 0. 68 97.8 633.2
Asi 0. 72 98.2 644.2
Al 0. 70 100. 2 590.2
Ae 0. 78 104. 4 608. 3
Ag 0. 80 107.9 615.7
Aw 0. 82 109. 8 625.6
, R 3.3

. s Imm
1#m Inm s 6 . , 2
7. Fi Fs , , Fs F4
7 , Fe 5 ,Fo  Fs
Y05 Pd03, Y pdtt
45" 65 ,n 0
14, 5d'6s”.
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