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What is the FI-IR

FT-IR Spectrometer

Fourier Transform Infrared Spectrometer

oo HE Hold 222

Use of FT-IR

= Qualitative Analysis

= Quantitative Analysis

= Kinetics BtS=% / Bt

= Organic, Inorganic, Polymer, Gas
==, RIl=, 2=AH JIHA =

0z 0

S
=
S

=
| S
=
=

x Iz

fol

—
]
o 2

O]

ey B

00

ECOSEHRATH
Karea Institute of Convergence Textile



Vibrational Spectroscopy

visible

Range
ultraviolet near-IR
Wavenumbers
(cm-)
tional Spectro-
Technique Infrared
| | | I I I
Wavelength (um) 10-3 0.01 0.1 1 10 100
| | I | | |
Frequency (Hz) 1020 1019 1018 1017 1016 1015

E=hv=c/A, c= VA
v(Hz)=c(ms-1)/A(m), v(cm1)=1/\
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Electromagnetic Spectrum

v(cm-1)=1/A
Wavenumber -1
12800 4000 400 10 cm em-! X um = 10,000
Wavelength 0.78 25 25 1000 um
| Near I Mid | Far I
_ Frequency N Frequency
High <ste— Low
_ Energy Energy
= vVis
=
£ Microwave Radiowave
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1T 20 A
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RO, ds2=ss 227|= Ol 2Ret dxst &8s =1t=(vibrational frequency)
S — 0l O A0l &Sol=e SEHQ HdAHEG HA|

A 2252 &S &4l (vibrational mode)
* {1= &= (stretching vibration)
: XS A0S Z8F 20l H3t

o F

-

I
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&S (bending vibration)
chel Z28=0l tiotH XA =2 ?AXl Hat
A= ALOI2] Z &2t Hat
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Symmetrical stretching Asymmetrical stretching Scissoring (bending)
HE ASES HICHE ASXS =8ds
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ZIE ol X| HE}

A2 b=E B At dsA

(harmony oscillator)& Jt&
| 1
Evib = (V -+ E)hv

HIIM, V:8SSA=s

(vibrational quantum No.)
v: ==

h : Plank &b
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INES

TS0 A Foj4= 20|

UIE 52 AUl 28 m@! S0l HEd U= W
=R =0= M =1k

<Hook'slaw> > — 1 ~
27T

CHAL, (v )& LIEHLH S

- — 1 /o
v(cm )_?L(Cm)__ ) V= Syl

: AL2IO] 19| A=~ (force constant, dyne/cm)
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Data Sampling in Michelson Interferometer

Movmg Mirror (Rapid-Scan)

. IR Soruce

Beam Splitter
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Fixed Mirror ... Laser Detector
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Fast Fourier Transformation tl}2 & 2|0f 3t

m
I

Interferogram ﬂ A

-+ o
B ) =j_ mP(S}-:-c:SE e SedsS, O P=

[l
3

\\an

3000 2000 3 3 2500 2000 1500
Data Points Wavenumbers

Interferogram® X & S AlH: 5~10kHz2| Audio frequency
FT-IR 0lA = 248 IR SAJ|0lA AF238}H= thermocouple 21EJ| A2 E D}
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Transmission Spectrum &1} AH E &

|

3000 2500 2000 1500
Wavenumbers

1/1,
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\ A =10g.,(1/T)
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Molecular Vibration

1. Fundamental vibration J|2 &l &
stretching (4/=)d bending (=28, ) & A A=S2E
3n-6J1 2] fundamental vibration

312 rotational vibration1t 31 2| translational vibration

Symmetrical stretching ~ Asymmetrical stretching Scissoring (bending)

= - 25X =
HE AERS HITHE ASAS =8ls
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Molecular Vibration

SHE ZXH= 3n-571 2] fundamental vibration
2J1 2] rotational vibrationit 3J1 2] translational vibration(& A2
Ol & Xt 2 AHCO,HCI) & X A0l Z8H20] Slelz g8 &ls S

««
—.»0_0_0_...
Asymmetrical stretching Scissoring (bending)
HICHR A=ES

28xs

Symmetrical stretching
CHE AMSES

Scissoring (bending)
z8dl=s



IR &5 T& - Hook H¥|

— 1 |k 2AFS  — ( l) 1 |k
= > = (1 +
V= ox 7, Vin 2° 27\

11 (cm-)

k : force constant (dynes/cm) u
m.m 1.778
BHabElEE p=———
m, +m,
o—o 0.941
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