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In order to study the effects of GeO, contents in XSiO, *
ray radiation, we investigated the sample of XSiO; -
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YNa,O + ZGeO, compounds on far infrared
YNa,O * ZGeO, using TG-DTA, XRD, FT-IR

spectrophotometer and FT-IR spectrometer. The far infrared ray emissivity and emission power were increased with the

increase of GeO, contents in XSiO; -
and emission power of XSiO; *
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YNayO * ZGeO; compounds. The far infrared ray emissivity
YGeO, compounds were higher than those of XSiO, -

YNa,O + ZGeO, compounds.

YNa;O - ZGeO,, far infrared ray, emission power
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Figure 1. Flow chart for the preparation of XSiO, *
or XSiO; * YNa,O * ZGeO, system.

YGeO; system

Table 1. Chemical Composition of XSiO; * YNa,O * ZGeO, System

Component Chemical composition (mole%)
Sample No SiO; Na,O GeO;

1 30 10 60
2 30 20 50
3 30 30 40
4 30 40 30
5 30 50 20
6 30 60 10
7 30 65 5
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Figure 2. X-ray diffraction pattem of domestic germanium ore.
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Figure 3. X-ray diffraction patterns of SiO,, GeO,, Gels, Ge and
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Figure 4. X-ray diffraction patterns of XSiO; * YGeO, compounds.
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compounds.
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Figure 6. Infrared spectra of SiO;, GeO, and NaO.

IR —————————

o _H..\“_“ ”.f'\\l |
B \ A A L'W) :
o “M\M/*"_d— ''''' \ ra’(_\-h

"
e ]
i w\__,«/bj I\J

e — W\ nc

D

Transmittance

~

T BT B B BT B e = S B
4000 3500 3000 2500 2000 1500 1000 500
Wavenumber (cm™)
A : 20SiO; - 80GeO, B : 40Si0; - 60GeO,
C : 50Si0; - 50GeO, D : 60SiO; * 40GeO;,

E : 80SiO; * 20GeO;
Figure 7. Infrared spectra of XSiO; - YGeO; compounds.

oldellA AL dAst ghs YR itk A4 9 WAREC] Ge <
Gely < GeO, 0.2 FA| Yehh= o)+ GeLi$} GeO,= 7 7R 4
2 o]FoiH 33Eo]1 Getr T4 F50]7] il 3132
TZ W Az Apo| & Qe AA Al Aol 2 Zlo® g7t
ok 283 GeOy7F Gel, Bt} WALE0] & 218 GeO,7} AHsE0]17]
w5l Ao 7 PZFETH2,13]. Table 2004 Ge 3EE2] HoA}
&3 FPAIUAE B9 GeO,7) 7HE 2 38 JER) 1, AbskE
5 FolME Ge0, 9} Na,O7F 2 k= YER L Slth Ge, Gels, GeO,
SHES A9 WAREO] M 2 GeOrE Sioxo} TS T
3lo] XSi0, + YGeO Al 3&aS Axsta o|Zlel gt gzl v
AR AU 574 ATE Figure 107} Table 3o YERSIT
Figure 10014 25 Ge0,2] 3Hago] Z7lshd 9424l Wil A}
&7kl 20Si0; - 80GeO, oA H gt vrehlaL itk 53] Sio, ¢}

il

245k M 173 X 6 =, 2006

Transmittance

4000 3500 3000 2500 2000 1500 1000 500

Wavenumber (cm")

A : 30SiO; * 10Na,O - 60GeO, B : 30SiO; * 20Na,O * 50GeO,
C : 30Si0O; * 30NaO - 40GeO, D : 30SiO; * 40NayO - 30GeO,
E : 30SiO; * 50NaO - 20GeO, F : 30SiO; « 60NaO - 10GeO,
G : 30Si0; - 65Na,0 - 5GeO,
Figure 8. Infrared spectra of XSiO;* YN2,0 * ZGeO; com-
pounds.
- FEIETN
0s4 ;::le;
092 | .;:1
3 i
090 | . &%
oA
> o088l ) ‘i
= - O Ak
2 oss} .-"_:"'-*
E *A
w Pl g
084 |- g@f
0.82 A
. = rwk”
- &* * GeO,
0.80 Lﬁ A Gel‘1
i *— Ge
0.78 p‘
L " 1 " 1 n 1 n [ L L 1 1 "
6 8 10 12 14 16 18 20
Wavelength(um)
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Table 2. Emissivity and Emission Power of Sample
Sample Emissivity Emission Power
P (5~20pm)  (Wm’ - pum, 37 C)
Ge 0.892 3.44x107
Gely 0.895 3.45x10°
GeO, 0.901 3.47x107
ALO; 0.80 3.08x107
MnO, 0.889 3.43x107
SiO; 0.895 3.45x107
Na,0 0.903 3.48x107

ol

GeO,ET} XSiO; - YGeO Al #35 AeiYd vl 9z 9] Wakgo] 4
A A vYERal QU Table 304 2 5~20 um 3HFI91olA &
T Si0,9] DA A AR At A= 717} 0.895, 3.45
x 10° W/m® + pmo] 1, GeOr= 0.901, 3.47 x 10° W/m® - um@1dl] H] 8}



Azvbs shage

Table 3. Emissivity and Emission Power XSiO; * YGeO, Com-
pounds
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Table 4. Emissivity and Emission Power XSiO; * YGeO; * ZNa,O
Compounds

Sample Emissivity Emission Power Sample Emissivity Emission Power
p (5~ 20 pm) (W’ « pm, 37 C) p (5~20pm) (Wm’ - pm, 37 C)
100 SiO, 0.895 3.45%10° 100Na,O 0.903 3.4815%107
80Si0, - 20Ge0, 0.904 3.49%10° 30SiO; * 65Na,0 * 5GeO, 0.905 3.4892x10°
60Si0, - 40GeO 0.908 350%10% 30Si0; * 60Na,O * 10GeO, 0.906 3.4931x10°
2 2 . .
50Si0, - 50Ge0 0.911 3.51x102 30Si0; * 50Na,0O * 20GeO, 0.907 3.4969x10°
. . D1Ix
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40Si0; * 60GeO, 0914 3.52><102 30810, - 30N2,0 - 40GeO, 0.909 3 50x102
208i0; - 80GeO, 0.916 3.53x10 308i0, * 20Na,0 * 50Ge0, 0911 3.51x107
100 GeO, 0.901 3.47x10° 30SiO; * 10Na;O * 60GeO, 0.912 3.52x10
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Figure 10. Emissivity of XSiO; - YGeO; compounds.
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Figure 14. DTA curves of germanium compounds.
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Figure 15. TG curves of germanium compounds.
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