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FT-IR Spectrometer

1. IR E42 J|l=

MM 2&I1II(IR Spectrometer)= sample 0| & 2| £ A& (radiation) =S &%
8t @ Xl F=1t==(frequencies)= sample 2 “&tst™ XAt A& et Z2AEE
LICE. 01212 XL 3t8HE 285 D((functional groups)S0| E& F1H %=
(frequencies)2l & U4 XI2F S£=310| 1S LIC}.

sample 2| 24 A2 &6l= 2101 84 E4 (qualitative analysis)0l 2, 0l
IR Spectrometers 2| & JIAl =28t 8& 2| otLt LICH.

ChE 222 ¥ 24 (quantitative analysis)2 LICH EAMJls 2EEE22 =
T oF 2HHIOF UASLICEH spectrometer = s&2| B30 [tet E40| HoIE 2
2 2k (calibration)st S0, 0l Xl sample @ “s< HA 0l A2 E 4= UASLICH
sample Z=It==(frequency)= S MIJI2F ABE & (spectrum)0let 22l= 2
Aol Aoz BAIELICH LB O 2 AlJ|(intensities)= sample 0l 2| ol
E4= S22 < (absorbance)? sample S EWUHEUSH 2O A0l %T 2 E
SELICH el =1k (frequency)= LB OS2 TIH4=(wavenumber(cm—1))
Z JIS=ELIC

Ol Xl sample 2 4ot s 24, 1l 2 420] 0otLt 0l 1 sample &
Ol E=EXHot=lles 58 HELICH 0|2 22 3E= M HE2 o3 - i
2 HEAMNES BEIMA, A testing S0l Z0| 22O AFZE LILCY.

ro

- Michelson 2t& A (Interferometer)

source HlA 2% = IR beam 2 FT-IR Spectrometry 2| =2 £22]
Michelson 2H& Hl (interferometer) 2 S0 2LICH 2HE Hi(interferometer) = Al
Z 2 FIk==(frequencies)2l IR 2 2f &S X & (modulate) & LIC}.

2HEH 2 A (light beam)2 2 22l0|(beamsplitter) il S XL &!LICH & O] oF gt
2 beamsplitter 2 2 & BFAFEI 1D fixed mirror 2 2fLICH UK &2 2
beamsplitter £ S 16t moving mirror il &S & & 0 BtAFE LICH S beam O]
M2 & (recombine)}H S M E§HC= B2 (constructive) E2 A Af
(destructive) 2+& 2 fixed mirror 0l THSH moving mirror 2| position Ol ek Lt
EtHLICE.

SIHL| mirrors Jt beamspitter 22 H &2 H2lWl U= [, FIHE BHAIZE =2
&3] 22 pathlength £ Soll SU6I22 SCF 22 24 (phase)(H2l
BC=BD)= JI&LICIH. Z2UE2Z signal MJl= SCH ZOIXI0I0Y, U &
(point)2 Zero Path Difference(ZPD)ct2 &HLILCH.

2ZFHE A A =& (modulation) = IR beam = sample 0l =AFEI 0, sample 2
SHFL2 L2 S0t) HHAI= EFAIZLICH sample 2 §1tst IR
beam 2 LUK E &I|HE signal 2 HEAIF|= 2 EDI(detector)dll =& E L
Ct.

source, 2t H(interferometer) il 2o =& & cosine wave &= mirror position
Ol (H2 interferogram @2 M 2 =D (detector)0ll LIEFELICE. interferogram
2 25 &S IR Y (light)2 =Tt S LIC.

=2 2H2 signal 2 ZEE & 22X 12, Fourier Transform (FT)2t 22l
£&t™ 2AS Sl IR Spectrum 22 HEELICH 0] Al 229 M
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signals & 37|12 A 4toltt, A DI (amplitude)= 2o 2F THEHO| CHEF MIDIS &
2 SLIC.

FT-IR Spectrometer 2| & &

FT-IR Spectrometer 2t2] &2 EA =2 0|& 2 24&HE (dispersive) J12150
Hioh SEHE HFEZ 2SLUICH GII0 FT-IR 21012 &2 Q%U0GIH BE& =
ot &LICt.

1. Mechanical Simplicity (one moving part)
FT-IR System Ol &0l == tHAl moving mirror ofLEFR LICE. [TFet A
system 2| Ot2(wear)Jt 212 10 system 2 Al 2| & (reliability) JF Z0H&! LI C}.

2. Increased speed and sensitivity (Felgett Advantage)

HEDIIF SAN 25 =2 2= (observe)d DI =0, mterferogram
signal 2 “multiplexed"et] HH (term)&LICtH. O _'P, Jt& “ el mirror &
Ol M =Xt moving mirror 2| standard resolution scan= &HAl €8 1 = & ‘:DF
ARQLELICH & St FALZ(single scan) S& & FT- IR spectrometer 2| &
T (sensitivity)= & &t&E (dispersive) 21012 S otX| 2 E&%(d|sper8|ve)°|
Il 15 2HE & RE = BHH FT-IR spectrometer = 2F 1 ZJF Z &L
Ct.

Jei2 2, Felgett advantage = £ BHA 01 throughput 2 “speed"Dq OlA &
(advantage)Ol 0| 20, OHS WIEAH D22 A0l 3= 4+ UASLICH

LS 2 SOt SHolA el EE LI

cHW, SR AIAHE O E2 sample= SEE = US
. ERH kinetic process S A Al Z2Hreal time)OllA SAHE £ U= s EIE =
2 curing process € 2 Al2H0 SHE = US

AMolH MM ESZE (product) ol =& &t

HCHF FT-IR 21212 kinetic process E & ol
IR spectrum S €5 %= U=0l Btoll 2 A& (dispersive) J21J1= S Xl single

band 8t =& & LICtH.

Felgett advantage = L&t 2T &2 H#EZ 2 &LICH 2 scan 0] collect ot=
O 26t AlZ2H0] OB 2 B 2=X0| Jlsolld signal—averaging process 2
AES XA ELICH S8 2T = Als-U-& Sl (the signal to noise ratio,
or S/N)OI 2loll ZHELICH. =AW Het S/INS Jéﬁol(defme) ] fIoH A,
noise & &= (magnitude)0ll CH&t sample signal size 8| HISS JIMSLICH 2%
(sensitivity)2t= 242 S&E noise 2F JHE &2 signal = —_rlté%a* = A= =¢

=S 9+5H | C}.

E4E 2& (material)2l =& 20 CHH, signal(S)2 L& S THE I 3D
(size)E EHGIXIC noise= LR ESLICH & H2Ol scans 2 coadding &
OZM, 27#&8HRandom) noise = E #3510t € LICH (signal & L&A &0l i
ol noise = 240, AS-U &SHI(S/N)2 SJ1) 0laed &2H2Z, noise It
ZASO2M “pulled out"T & 24 ILICE.

S/N Bl Z(ration)2 scan &Ml #=2| H=20 BI2IELICH T2tA 4 scan
measurements = single scan measurement 2CF 2 81(4 2] MI=s2)&8 & 21
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&LICH 16scans & 4scan 2CH 2 B SIZ-8HLICH 0212 2HeF 2AMH
(dispersive)2|J|2 otLI2| signal € S&6t)| fIoll 2F &= 10~15 22 Al2t
= JHXIZD FT-IR spectrometer £ signal £ S&SHLIH 2 AL (dispersive) |
Jl2 s8st AEL £22 2 &2 signal2 22 &= U SLICE 0l sensitivity
HE2 FT-IRII1J1I9F 10-9g Al St EHd=40| Jtsst gtH, 24

(dispersive) 212129 tH = 10-6g & LICH.

bal

Felgett(or multiplex) advantage = 2 JtX| & o2 20| &L},
- XM, 2L (dispersive) 21012 22 S/NHIES &Y scan M €2 = U

- S, 8EAQI 2AtE J|D|(dispersive unit)2t 22 =FZAI2H0] = F S
scan &&= SIIECZ2M O £2 2 S (sensitivity) 2 2 = US

3. Greater optical throughput (Jaguinot advantage)

2ol s (resolution)E HolLheld| {1t £=, ZEJ|(detector)0ll E&at= 0fl U
X2l &= MEtotI| ol AFE = slits 0l 2HE H(interferometer) = &L
Ct. FT-IR system 2 slits 2 Z ot Al X SLICH LA, FT-IR EZHl=
optical &2l (aperture)S AFZELICH Ol = QI resolution 2 2| oAM=
Metst JI(KI2)9 X2l (aperture)2 At &HLICH

FT-IR system 2| beam area = M & &0l At (dispersive) system 2| slit =
SO 75~100 8 SLICH OlE =X, resolution Ol [UAHA, FT=IR 21212 Z=2| N
(aperture) (H&HO| 1 X 2L ) = 24t (dispersive) system(L Bt o 2
10-1mm) 2l slit 2Ct SLICH MetA O 22 0 XIE Interferometer Ol 2 LI
FO=Z, O £2 2 =(sensitivity) & 2= %= USLILCH

Otet sample 12l11/=2 sample accessory Jt optical throughput 2 M| gtst
CHH, Jaquinot & & (advantage)2 R &LICH. £0/12F 22 SIHS samples
=2 Xl 2 HIgH&LICH ATR (Attenuated Total Reflectance) accessories
T Tet HHAIE NMetetLitt =2 89822 system= Soll L= & X 0
HXI2 =1 25%E AZELICH =10l system Ol O 22 WHXIE It U
CtH FT-IR spectrometer Bl A2l 2 & Jl(detector) BtS& O =0+ &LICH 1
Z2 1 2= (sensitivity) & SJF &LICH. 4J1AM, Jaquinot's advantage = FT-IR
spectrocopy 2| CtE sensitivity advantage & LI Ct.

4. Internal laser reference. (Connes Advantage)

2 = Nicolet FT-IR spectrometers = scan &0l /L A moving mirror 2| % X
(position)E &2 XIokJ| 215t LHE 0l U= HeNe Iser E AFSEILICH (01242
interferogram sampling £ 20l A XHAIGHA =2l &) HeNe laser 2| IH&
(wavelength) Ol Z&alH ™ AD| IH20, laser &5 TF H=SH0 UNHA
HZ=0| LI

=8E OO0IE point= 0.01cm—1 OILHUHI Al &&totH HY et system O At A
oz BHELICL Ol2fst H&tc= WE 0, AHEY S H(spectral
subtration) &2 library searching i A 2 JH 2l spectrum S HlWat=0 01
ZEQH MEZIHELICH FT-IR system 2 &&= 2 JH2| spectrum AFO| Ol
N 2AL = s XS0l AXMER XI0|HQIXIE 2 & (guarantee)otd &
LICF.
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CHXl 2+2+9| data point=0| Ol& H& T Qo EHECe 22 X8 2R
I [ASLICH BFeF 22 resolution Ol Al sharp 8 bands € S& 2 X etCHH, 24

29| pand £ LIEILHDI 0l =28t data point & JH& £ &= 21 LICH GIOIE

point 0| band 2| peak 0ff H&totH US == ASLICH BteF Oled 2RI A2

ChH, X2 A HA A GI0IE point AFOIOI 2 FE Ol 218 point & 01l 2

8t A0IB2 X peak ECF &2 2MEO| &A= 4 ASLICH

spectral data o| It &t 6H S = 2/oll, sample spectrum WA 2Fot= &
2 (detail) S = £ 9lg =25t resolution S A EHGH OF &FLICH.

ROk A, FT IR spectrometerE O H =8t internal reference system 2

MZ2otB2, 8Xoz BE&ol & Z It AUsLIC

A

|'0II

5. Eliminate stray light

FT-IR system Ol M, 2t2+2 JEBI/S(IR) Fltr= 2t
HCHE Atgtel = 2 (stray light)0l SE&LICH 1O Z2 1t
(absorbance) gt DJ sample s& AFOI2] & M 2 H (quantitative linear
relationship)= Z6tH E406t= bands(E4XJFI 32 EHU E2 0.1%T)0l
N X2XE Z2SLICH Olgd EEOZ QIo 22 22| sample &H| (preparation)
LI & & E4 (quantitative analysis)2 918 HEHIE & 2 It SSLICH

AU 2E 20 ZLILH

=

6. Less sample heat—up

FT-IR system Ol Al, sample 2 JIE 0l 2lst & =ZME BtE= source 2 2 H
del EH A O"‘LI Ct. HICHOF 2HE Hl(interferometer)= ©HX 2F 50% & £ 2
sauce energy & AIE&LICt. (beam 2 2 £} source & I%OPD*)

7. No sample emission contributions

FT-IR system Ol A, %7|(detector)é udio frequencies 0l Bt &fLICEH. 0]
He 10l 2 /éﬁl(mterferometer)a = Pé‘oéﬁd jcj‘*(modulate) = He
& F=1k2=(infrared frequencies) 2 £ E2] ZILICH sample 2 &%“—‘*.OE

sy ﬁl(lnterferometer)Tl, Dng(detector)%‘Oﬂ SIXl &LICH et sample
Ol 2o Z=& MM F=0b=(infrared frequencies) 2l E/\Vi(radiation)g
interferometer 8 HXIXl 228 Z2UWNoz HAESC X LSLICH O 21,
spectrum &0l emission 0ff 2l 8t band Jt LtE} PII 2B Z spectrumoi &=
A g > USLICH

El MM



