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Infrared Emissivity of Major Minerals Measured by FT-IR
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Abstract This study measured the emissivity spectra of 5 major rock-forming minerals using
a Fourier Transform Infrared (FT-IR) spectrometer in the spectral region of 650~1400 cm™.
The mineral samples are quartz, albite, bytownite, anorthite, and sandstone. We compared
emissivity spectra measured in this study with spectra provided by Advanced Spaceborne
Thermal Emission and Reflection Radiometer (ASTER) and Arizona State University (ASU).
The spectral features of emissivity such as Reststrahlen Band (RB) and Christiansen Feature
(CF) locations were compared. Results showed that both CF and RB locations of emissivity
spectra measured in this study were similar to those from ASTER and ASU. In the case of
quartz, the RB was occurred in the region of 700~850 cm™" and 1050~1250 cm™'. The spectral
position of emissivity peak was in good agreement with the location of ASTER and ASU. For
plagioclase (albite, bytownite, and anorthite), the spectral location of CF was shifted toward
larger wavenumber and the emissivity value was increased in the region of 870~1200 cm™
with Ca percentage. The CF of anorthite and bytownite was occurred at 1245.79 cm™, and that
of albite was occurred at 1283.79 cm™'. We also confirmed that emissivity feature of sandstone
includes both emissivity features of quartz and calcite. However, there were some differences
in the magnitude of emissivity and locations of RB and CF. These were due to the differences
in measurement methods, and differences in particle size and temperature of samples.
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Fig. 1. NESR of the Midac M4400 spectrometer at the
ambient temperature of 298 K.

2.3 FT-IR2] NESR

WEE S ALE-E M4400 FT-IR 7HdA 2] &
(noise) 7|5 A9 1.7] 9]3l] NESR (Noise Equivalent
Spectral Radiance)< é@ 319 th NESRS EH18 =
Asl YA ~HEH] TFEAEI9} A wrgxe
gE et o] Felwr)

=77 )
giﬂ% % 8}2:]—% EEH o_]/\‘l _/_\_Tﬁ]EEéiﬂ E%Yé ]’ O 1)
© et o] ANsET

v = [ EL () - Tif0)) ®)

A71A V(oyE 9A 2FEH ARolH V(o)E ©
E 259 HdS YepdT

Figure 1= 25°Ce] 34 203] =43 AJEE o]
8-3to] ARk NESRS WERA Zlojth ] v
ZA5l= £=2719 JgoZ T4 9] 1400~1700 cm™
oA NESRE 743 =571 F54 91319 2 ghol
bt} ©]5S A|9EFA NESRE 10°~1072 A=9
22 2k YeEdh w1400 em ™ BTk 22 o)
Fo 4+ NESRe| 107 ©]3tZ A2 dA3}7] wj&
TE710 e we HAE AL 499 A5=

WEE S AT F S JeE AR

Eul

- 0|33

¢

B

603

]Lﬂx]g} I 543 53 259 A7 WEs)
9 ooz o] HIER Foun, £ TR} &
= 3|32 3ge] we} 9=t (Norman and Becker
1995). WEE9] =42 WAL (reflectivity, R(w))S

Fll‘ X'E

Asje] 728152 WA= A} BAS] W
NUAE Z4stel SAo] YEeIUA sk vl sk
o) 31 ol A1 A0y Al ) B
5(0) =1 - R(©) ™
5(0) = g ®)
q7IA Se)ys AR WE EAMIE A Efo|N
Boye AEst 598 exmold FATE WES 24}
o] 2 ERolt,
32 2 AME
ol st 4o ARSI AR wde] 43
Aol 2RAIT), BB 35t 2o W) Ry

TR FELS A7he 95% 1B]3 A A g
97%< ZFA $HTH(Sen, 2001).

FEvhete] 7]“&?}3 EH\“JC’L, ek, 374 Hnt
0]- g]_7]—01- /\]_O]-
QE o]Fox St} °] °“4§ T 78 FE
ToZE A Y(quartz), W& (muscovite), AFEA]
(plagioclase), ZHE-744] (K-feldspar) 5°] I tH(Hwang
et al., 2000). E=3F Jeong (2008) E-H Fo ZHE]
o=l GAre] Ao A FEQ A, AP,
ZHE7A, 252+ (phyllo-silicates) 28] 3 BH4HY
&= (carbonate minerals)?] 34 (calcite) 5= +
AEo] ASS B vl

2 AFoxes ARE FEEL e F8 FEE
ANBEE A& T Al EE A Oﬂ(quartz) AP =5
1 3% (anorthite), ©F5]74] (bytownite), =734 (albite),
23] ARt (sandstone)S XEFSI] F 5Fo|Th ARt
2 s o)te] FEE o]FoR %M—quii T4 FE
o] MEE 5SS YeZ] wiiel ol& g<lstaat
Az 23T AlEES HF 7FE 9om, AR
6.5cm, E°| 2.7 cm®] ARAZ ARt A&}
AN A= AT

3.3 AE9
A B} =

o 7FEAAE A=
NGk ol WE
""oﬂ H B Ho]'%
t}.

wE oyx] &

e 9 iAE 297 98
5 50~70°CZ 7g35th A 85
SuA7h Lol wlealy] o
]L-];qg 57& o}o:] 1 zqsﬂ—_g:_g

Eo17] 19 oI 22l Agel Tl 45
SAE HEse] AR ex —g—%ﬂo}

Atmosphere, Vol. 25, No. 4. (2015)



604 FT-IRS o] 83t 58 FE&

a) quartz

1.1

Emissivity

0.6F
0.5

Wave Number(cm™)

c) bytownite

1.1

0.8F

Emissivity

0.7k

0.6F
0.5

Wave Number(cm™)

e) sandstone

1.1

0.9F
0.8F

Emissivity

0.7F

0.6F
0.5

Wave Number(cm™)

Emissivity
o
e}

800 1000 1200 1400

Emissivity

800 1000 1200 1400

800 1000 1200 1400

800 1000 1200 1400
Wave Number(cm™)

d) anorthite

1.1

0.9

0.8
0.7

0.6
0.5

800 1000 1200 1400
Wave Number(cm™)

Fig. 2. The emissivity of a) quartz, b) albite, c) bytownite, d) anorthite, and e) sandstone,
respectively. The arrow for each sample indicates the location of CF.
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Fig. 3. Three emissivity spectra of plagioclase: albite (solid),
bytownite (dash-dotted), anorthite (dotted). The thin arrow
indicates CF location of albite, while thick arrow indicates
CF location of bytownite and anorthite.
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Table 1. The minimum emissivity values in the two RB regions for albite, bytownite, and anorthite.

. . Minerals Albite Bytownite Anorthite Note
Region (cm )
700~800 0.984 0.982 0.988 Ist RB
850~1100 0.884 0.910 0.926
1100~1250 0.892 0.934 0.955 2nd RB
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Table 2. Sample temperature (7y,,,) and CF temperature
(T;). Units are in [°C].

Lsamp Ty AT = Lamp— 1p)
Quartz 53.8 54.0 -0.2
Albite 60.0 61.0 -1.0
Bytownite 75.2 76.3 -1.1
Anorthite 56.0 57.7 -1.7
Sandstone 60.4 61.2 -0.8
Averge 0.96
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