PHO PO
Z;.

BT N

&6 sing

a\}l

wﬂkﬂ ff\.\

!

=6 song

% Mdi loai dao dong trong phan tir hdp thu & mot tan s6 xac

dinh: % truyén qua gidm dén khi ndng lugng & tén sé tuwong

tng bi hép thu. > = SR
.:-} hﬂi‘ - V

Doc (giai) pho IR

* Thong tin quan trong trén phd IR: s6 séng, cweng do

va hﬁnh dang miii.

%% Transmittance

20- T
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2000 1500 1000 400
Wavenumber (cm™")
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4000 3500 000 2500 2000 1500 1000 13 400
Wavenumber [cm )
N e X o 1 ~ V 1
e Truc hoanh biéu thj s6 séng, cm- Vo= ——-
* Vv =1tan s8; c = van tdc anh sang; A = budc séng ¢ Alcmy
100
™ i W q 1 I"l'll P
B0 \ ,_.-"f | | | ||| I|| f \
| [ il | I
I i .
g8 |I IIl' [ ||1'|
% | | | u‘x"lll"'l |||| L
2 | | | |' |
g | | || I
— 40 II | | l
v || J
Vo
W Il
lJn
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4000 3500 3000 2500 2000 1500 1000 400

Wavenumber (cm )
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S8 séng trén phd IR

Dinh luat Hook force constant (bond strength)
&
i T locll I 1P
2ac Myed

« Lién k&t NGAN hon, BEN hon va NGUYEN TO NHO hon s& hép thu ning
lwgng nhiéu hon = hap thu TAN SO CAO HON (SO SONG LON HON)

i
reduced mass —
my + My

Lién két NGAN hon (manh hon) s& hép thu nang lwgng NHIEU hon (dao dong nhanh
hon). Nguyén t&r NHE hon hap thu nang lwgng NHIEU hon (dao déng nhanh hon)
Khéi lwvgng nguyén tir gén véi nguyén tir Carbon tang dan ttr H - Cl dan dén do
gidm KL tang dan - giadm nang luvong hap thu - sb séng giam.

Giam s6 Ik pi, nhitng lién két con lai tré nén dai hon va yéu hon 2 hédp thu nang

lvong yéu > so séng giam

M@i lién hé gilta tn s6 dao ddng va khdi lugng
nguyén tr, nang lwong lién két

Bond Energy Stretching Frequency
Bond [keal (k)] (em™)

Fregquency dependence on atontic masses
Gl i 100 420 3000
C—D a:;n]:: 100 (420) 2101} | ¥ decreases
c—C ) 83 (350) 1200

Freguency dependence on hond energies
c—C B3 390 | giromper 1200
c=cC 146 (611) |“pory | 1660 | 7 increases
C=cC 200 (840) 2200

e Tan s6 giam khi khéi lwvgng nguyén tir ting

* Tan s6 tang khi ndng lugng lién két ting

S8 séng trén phd IR

Dinh luat Hook force constant (bond strength)
&
i T locll I 1P
2ac Myed

« Lién k&t NGAN hon, BEN hon va NGUYEN TO NHO hon s& hép thu ning
lwgng nhiéu hon = hap thu TAN SO CAO HON (SO SONG LON HON)

iy
reduced mass -
my + My

FABLE 2.1 [R Absomlion Ra

< Pho IR gilp x&c dinh duoc céc loai dao dong dac trung
cla céc lién két hay cac nhém chirc cé trong phan ti

%+ Cé&c lién két hay cac nhém chirc

sp® sp? sp
N\ N
~C—H C—H —C—H
/ 7
~2900 cm ! ~3100 cm ! ~3300 cm !

Bond Force Constant C—H c—D cC—0 c—2cCl

Type Jfim dynedem

0 ShRi ~3000em ' ~2200em ' ~1100cm '  ~700cm !

o—C 43 % 10°

C—N 425 10°

c—r 97 % 10 o

=0 121 % 10 C=N C—N G—N

C=C 156 % 10

c-D 50 10° ~2200cm ! -1600cm’ 1100 cm?

C—H S0 19

0—H 7%l “
CuuDuongThanCong.com
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sp? Hvbrjdization

Prentice-Hall © 2002 General Chemistry: Chapter 12

Céc hiéu &rng dnh hwdng dén tan sd dic truwng

e Hiéu inglién hgp (Conjugation effect)

9 & EH 1he "BEUe ROICET” cmow

Ago wm g | = A semumma
o INOT ir coutidism)
ACKHP 150 resonanos 0ONE Hesonarce hyord
[‘3;'/;%:«-—- 4\9] = /;;.
Ay EATEOCHIN resonance THMS Resonarce hyond
0 0 o}
)‘I\ CHS
HsC™ “CHa O)L
= 1715 = 1619 = 1650

>

Mat do electron clia C=0 giam do hiéu trng lién hop

Lién hop véi 2 hé dién tir

Céac hiéu &rng anh hwdng dén tan sé dic truwng

e Hiéu &rng cam &ng (Inductive effect)

8-
@] When the atom (X) is more When the atom (£) is less
5+ 4'? electronegative than carbon electronegative than carbon
CH 3 —C electrons attracted to X electrons attracted to C
YoH SEx oz
VA s
neg:#ve injuctive pos“;::indrdwe
act. [} t. +
Thay CH3 bang X
-1 groups + groups
(Halogen) X = Br, Cl, NO,, OH, OR, SH, Z =R (alkyl or aryl),
> dién t& dich chuyén SR, NHz, NHR, NR;, CN, COyH, metals (e.g. Li or Mg)
) : CHO, C(O)R
ve phla X The more electronegative the The more electropositive the

. . . atom (X). the stronger the —| effect  atom (Z), the stronger the +| effec]
- lyc lién két O-H giam

- Tan s6 giam

CuuDuongThanCong.com

Céc hiéu &rng dnh hwdng dén tan sd dic trung

e Hiéu inglién hgp (Conjugation effect)

1] .;19 _ 'iJ o The “reuya-Resrad’ srow

e i e tescoance SRS
(NOT ¥ squittiium)
Acetile ion rescrance foams Hesonares Ryonag
[tA— A= &
Ayl carbocdliar esenance fams HEBERGNeE hyord
0 9 7
)‘I\ CHs;
HsGC™ “CHa Q)L
=1715 =1619 = 1650

>

Mat do electron clia C=0 giam do hiéu trng lién hop

Lién hop véi 2 hé dién tir «
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Cac hiéu &rng anh hwdng dén tan sd dac trwng

* Hiéu &rng strc cang mach vong

— Hop chat vong 3 4, 5 cta hydrocarbon no, cac géc lién két déu
nhd hon 90 dd > hé c6 swc cang mach vong do bdn héa tri clia
nguyén t&r Carbon khéng con do lai hda dong déu > hang s6 luc

cang I&n = tan s6 dao dong cang I&6n

Céc hiéu irng anh hwéng dén tan sd dic trung

e Hiéu &ng cau dang
e Hiéu rng dung moi va anh hwéng cla trang thai tap hop
— Tuong tac phan tlr & ba trang thai tap hop khac nhau
« Trang thai KHI, dao déng kéo gién ctia C=0 & s6 séng 1742 cm'!
« Trang thai LONG, dao dong kéo gidn clia C=0 & s6 séng 1718 cmr
1, do c6 su twong tac gitba cac nhém phan cuc
« Trang thai RAN, do ¢ lyc twong tac gitra cac phan tlr ting dao
dong kéo gian gidm them 10 cm-1
— D0 phan cwc clia dung méi: DM phan cwe: do dich chuyén

tan sb twong doi lon.

Cac hiéu &rng anh hwdng dén tan sd dac trwng

» Hiéu &rng strc cang mach vong

m Hang s6 lwc (Nm™?)

Cyclopentan 2950 cm!

P 4,09.10°5
Sp3 4,79.10°5 Cyclobutan 3000 cm't
sp? 5,10.10°5 Cyclopropan 3040 cm
Sp 5,85.10°

Dao ddng héa tri C=0 (n,,)

Cyclohexanone 1718 cm!
Cyclopentanone 1742 cm!

Cyclobutanone 1784 cm!

CuuDuongThanCong.com

Céc hiéu &rng dnh hwdng dén tan sd dic trung

« Lién két hydro H

&§-
0
/
5+H/ \H5.+—‘ 2

sl

Hvdrn%en Bond

\ H- ’ \R “Neat" salution.
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Cwong do tin hiéu IR
* Khi lién két dao dong kéo gidn, mo-men lwd'ng cuc
cling dao dong
e M6 men lwd'ng cwc L = e x d ; e: dién tich, d: khoang
cach gilra dién tich.
* Dao ddng clia md men ludng cuwc tao nén dién trwong
quanh lién két

!',In:lf‘!\]lh o ‘ /
clpnle rreenent n
[Dabyal !

lime
[ass bewnd it 1)

S6 song

e Viung cé s séng > 1500 cm™! goi Ia VUNG NHOM CHU'C, vung déc
trwng cho dao déng cadc nhédm chirc.
Triple Double

Bonds to H Bonds Bonds Single Bonds
DIAGNOSTIC REGION FINGERPRINT -
c=C C—C  REGION
c=C
X—H - C=N C—N
B c=0 c—0
I T b ol T T T

4000 2700 2300 2100 1850 1600 400

Wavenumber (cm 1)

e VUng cd s6 séng < 1500 cm™ goi Ia viing van tay. Vung nay gbm
nhiéu dao déng kéo gidn va dao déng bién dang clia hau hét lién
két don nén kho doc hon. Tuy nhién, véi hop chat nhat dinh s& ¢
viing van tay ddc trwng cla cdc tin hiéu ctia hop chat trung |3p.

61

SO song
e Tl cOng thirc dinh ludt Hook va cac dac trwng lién két, ta cd
dugc bang xac dinh viing s6 séng cla cac lién két

\\: r(/,:i’\"’ k | \‘ l, A {’.(f Y\IPY'. { 3 Irnl’M‘
| |

HAITREI L

[ ¥ ..%rjjlw,éf"
| H o
| 3500 - KNH
2950 - CH
v 2270 - C=M
1700 -C-0
Tripla Double
Bonds to H Bonds Eonds Single Bonds  FINGERPRINT
REGION
c=cC c—C
C=C
X—H C=M C—HM
C=N ‘
DIAGNOSTIC REGION G=0 G-
ani I A0 EE 200 1ES 1500 : a
18 L =15
CuuDuongThanCong.com

SO song
 Vidu: so sanh hai ph6

\ Ir*./, : | In"‘n' ”'ﬁﬂv[h'n A
bl Wu mlfjd

% Transmiltance
—
f )

[
_____ " Wavenumber fom )
=, L v\ ,"n'| Ilnlll

8 \ / | Il.nl\ (| I\ || In ,-1U."“'

£ A [ \
N el Y

= '|I / ‘ J k se ) HM |

\J J ! ﬂ- |
W:a.‘\;snumber.(.c:;n' Ty ) o
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S8 séng vung X-H

* S0 sanh s séng cla cac lién két sau

sp® sp? sp
A ¥
~C—H C—H —C—H
/ 7
~2900 cm ! ~3100 cm ! ~3300 cm !

* Do s lai hda va che phu clta céc orbital lai hda tao lién
két, lién két tré nén ngan hon va bén hon = lién két hap
thu nang lwong & sd sdng cao hon.

S6 song vung X-H

e Carbon bac 4 khong cho tinh hiéu C-H trong vung chirc
nang.

- Dy doan s6 song > 3000 cm™ (néu cd) thudc céc cau
truc sau

- N\

S6 séng vung X-H

* \VUng s6 song ~3000 cm trén phé hdng ngoai ¢ thé
cho théng tin v& nhém chirc trong hop chat
Alkane Alkene Alkyne

i | f /

. \
=C—H lllln, I|
I i

."’J’
i (r I
—H (L
/> o
] I

| [ | s
"—~{|3—H —|C—H "—<|:—H
3200 3000 2800 3200 3000 2800 3200 3000 2300
Wavenumber (cm 1) Wavenumber (cm ) Wavenumber {cm 1)

% Transmittance
oA _‘/’J
% Transmittance
2 Transmittance
-

CuuDuongThanCong.com

Hinh dang mi IR — rong — hep

e Dangréng va dang nhon

Broad signal Narrow signal

% Transmittance
% Transmittance

Wavenumber (cm ) Wavenumber {cm )

* Dao dong kéo gian O-H thudng cho tin hiéu rong

66
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Hinh dang mdii IR — rong — hep

* Lién két O-H thuéng tao lién két Hydro - 1am yéu lién
két O-H

This bond is weakened
as a result of H bonding

* Mau chira nhiéu phén ti c6 lién két O-H & cac cwong
dé6 khdc nhau dan dén tin hiéu miii O-H tr& nén dang
bau tron.

* Miii chia dao dong kéo gian O-H s& nhon va hep néu
dung dich KHONG tao lién két Hydro

Hinh dang mi IR — rong — hep

Carboxylic acid cling hinh thanh lién két

hydro = midii tron bau & viing 3000 cm™so B

v&i miii bau & 3400 cm! d3c trwng cha dao R\T?C):'"H\O
dong kéo gidn ctia nhém O-H. ;L\
Mat khdac, do hinh thanh lién két hydro gitta
2 phan tlr acid = tin hiéu rdng hon.

o. ;
H---:0% ™R

i
== . " S FEv: e
g e \ Fy FAROAN
2 Y | "
o} 5 / \ ] j ik
;E ] y [ (I " i Tl
& o O I (3]
E 2 s T il i U'\I l II.II ! W
= il <O I| | Py
& el irem i trar |
cattexylic acid carbaxylic acid i
3t T — — T —
4000 3500 LN 2500 2000 1500 1000 400

Wavenumber {cm ')
69

Hinh dang mii —réng — hep

* MAu cé ndng dd trung binh, c& miii nhon va tron bau
déu xuat hién do su tdn tai cia O-H lién két hydro va O-
H tw do.

100
= - e Ty ot
B 4 o ™ s i |
| / i | i T
@ B0 I A | ol
= J jie ol ! | [y e 1% { |1 II |
g ;J-\ | | I I| .'|I|'|
Ee0q /AN | [ Wyl |
E Free )/ | | | I| % |
& a0 |'|'| 1
” o
& 20 participating
in H-bonding l

Wavenumber {cm )

0+ — — . .
4000 3500 5000 2500 2000 1500 1000 400

Hinh dang mi IR — mdi do6i

. ~ s LA P e Ve N—H
Amin bac 1 va bac 2 Kl '
c6 mii dao déﬂg co Hexylamine Piperidine
\ a6 h (@ primary amine) (a secondary amine)
cwdng d6 manh. = : .
. - ' 1
Ngoai ra, N-H cling — ! — i
c6 kha ndng tao lién Ny ]' o < XM |
w " ~ 0 'Y P 214] Y 4 t
két hydro nén miii [ fi \ | '| '
f
IR rong. i U1 | ” VIR
o | [ 9 11
& 60 ;| R H IR
£ ! £ | LR
§ Ao A | 5 M i
= N I T il
5 L) 5 i
= 40 ] = 40 1 II |
S il S il
il : ]I'
20 | 2 |
| il
] iV
! ]
o T + 4
4000 3600 3000 2500 4000 3500 3000 2500

Wavenumber {em 1)

Wavenumber [cm )

70
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Hinh dang mdi IR — mii doi

e Amin bac 1 xuat hién 2 dinh kha

i E g
phirc tap. P
o 2lién két N-H dao dong theo 2 kiu =«
khac nhau nén tao ra 2 tin hiéu khac | Tt t
nhau. I
E;_-U |lI i |
E FapyH E
£ ! i ‘
= i
;LN
04 ; |
N .\ E
S D I
Symmetric stretching Asymmetric stretching e .;;L.;m,ﬂ;;: oty

Cuong do mdi
e Miii hap thu cé nhiéu cwdng d6: manh (s), yéu (w),

trung binh (m)
100

80 |I‘\
60 Weak signal

40

% Transmittance

20
] Strang signal

0
Wavenumber {cm™')

73

Tom tat dao déng vang co lién két vai H (2700-4000 cm')

» 2850-3000 dao dong kéo gién sp? C-H trong hau hét cac hop
chét hiru co

* > 3000 cm1hinh dang:
A Dang ch V nhon
. \ |/ LK -N—H amine
N/ V bac 2 (R,N—H)
Dang chi¥ U rong

./ -O—H bond s
\_/ N\ Mi dbi (dang W)

ﬂ \/‘V LK -N—H amine
|\ [ bac 1 (RNH,)
\‘ ’ Dang nhon r\sooo cmt ‘/’\

"=C—H bond || Mivai nho > 3000
I I cm C=C—H or
f' Ph—H

Cuong do tin hiéu IR

 Lién k&t cang phan cuc, kha nang tuong tac gitta séng dién

trudng va birc xa hdng ngoai cang cao. i

o T
I Il
L - o ol NG ‘
g i) i I
| | L=
i TR, i
Time Tlme |
[as bond vibrates) {as bond vibrabes) 20 -]
/ﬁ'\ |||
* PO PHAN CU'C CANG CAO = TiN HIEU IR

Wavenumbser fom T

CANG MANH (cuong d6 ting)

74
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Cuong do tin hiéu IR P \ \ ~
8§ d¢ - S6 song vung X-H & hinh dang miii
e Miii c6 cudng d6 manh khi nhiéu lién két cta cung loai
dao dong ? o
o N A A R , e 'l
* Mac du lién két C-H khong phan cyc nhiéu, ching 5 ~ | |
thuwdng cd tin hiéu rat manh do cé nhiéu lién két C-H. 3 '|’-"'.'w| 1| ‘
-.-'H\u
b
* H-bonds vary in strength and length
* They cause a weakening of X-H bonds
* The range of strengths leads to a range of absorptions
75 77
S6 song vung X-H & hinh dang miii S6 song vung lién két doi
C-H  2900-3000cm’ ¢=0 1900 - 1500 em”
— Reduced mass y very similar for all carbonyl group strong
N-H 3300 - 3400 cm So order %L‘esu&af b%rhd strength C—C 1640 o Viing quan trong nhit, cho
) > v 7
O-H  3500-3600 cm i Ll gk . |
B O-N=0 1500 & 1300 em | nhiéu thong tin nhat
T A et s P, - ,.H.,nq'/\l ol nitro group 2 strong peaks
M ph _ue |l rl| [ I - | P no I A Ty TN e e ™y i 90.8,0 _ 0.8.06
i \ T ! [ | - I rlq | | ||| |||I_.r ’ |'\' I |l R RNO, = 7 ,,I.a_.r=\_-\,lu ——
| H | . ” < } H || . | I\I N | ‘I' rl ,'|| ' A R
| | ] F | 80,200 =R
R | S L O 1 B EEENG A W
T IIR ] : antisymmglric symmetri‘c
.«FFN\}H\ ,HF;N\H\ + 2 N-H bGI:IdE iq aniijne act as one 'unit’ R, A E A LR
it stratch cawech) * TWO possible vibrations so two peaks + Two peaks as two forms of stretch (like primary aming)
3400cm ! 3300cm ! « Symmetric stretch weaker absorption as less change in dipole
76 78
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Vung ndi déi - Alkene

structure wavenumber [em™) comment
A 1840 {m, sh) smhigwadrlgﬂ
- 1655 (m,sh)  ShongSrbe Bond &
o . S 5 r il
o = Rlghet Absarpion

R R R H
et
A R® R R*
RHH R3}=<H"

1660 - 1675 (w) %golw?m‘f@l

* Mora substituents =

stronger bond i

= Butiless chan%e in
r o]

uced inten
= Symmetrical alkenes
cloSe to no absorption

* sp? centres form stronger bonds as more s character = better orbital

averlap

= GC-H of alkene »3000 cm™
*+ (G-H of alkyl <3000 cm’’

S6 séng vung ndi déi — nhdm carbonyl

Anh hudng cla hé A ketone A conjugated ketone
lién hop: lién két 0 0

pi trong hé lién /QK /\\\)J\
hop lam lién két 1

C=0 yéu hon do

hiéu trng lién hop 1720 cm™ 1680 cm™
9. lién két . An ester A conjugated, unsaturated e
nghiéng vé lién két \)‘\ \)‘J’\

don h?’n 9 mnl:u - 2 -
dao dong o s6 T T

séng thé"p hon. 1740cm ! 1710cm !

ster

81

Vung ndi d6i — Alkene - Vi du

Al
i

Coie N | A Vo
it (R TR
Y | ]‘.‘I”ﬂ |IrI

i Wt
‘\“/\./“\\\ | I| i
o '

Limonenea - peaks weak as little
change in dipole moment

Internal alkene higher wavenumber
due to substitution

But less intanse as lass changs in
dipole moment

Isolated C=0 & C=C in normal
positions (above)

Conjugated / resonance lowers
both as more single bond character
BUT more intense as polarised

80

Vung ndi déi — nhém carbonyl
A A

R H R A
aldehydas katanes
RCHO RCOR!
1720 - 1725 cm’”? 1710 = 1715 cm™!

Aldehydes have stronger bonds than ketones - why?
Carbonyl functionality most useful in IR (in my opinion)

= As C=0 gets more strained so bond

ets stronger! But more reactive

ngle less than 120" so needs more

o [+] o g
é é é character

+ | eaves more s character in C=0 so

1715 em! 1745 em 1780 cm

shorter and stronger bond

Q o] ] =)
= Why weaker than normal? - 5
* Delocalisation results in single
bond character @

1690 cm’?!

82
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Carboxylic acid derivatives

R X
Electrone?tatlve Cl drags electrons close making ©
bond shotter and strornger

X=Cl 1816cm’! j;

R” Tl

Etronger than ketone due to glectronegative oxygen.

ut délocalisation of lone palr weakens o bond.

X=0H 17450m" 14
,H‘EOH H/ggn - "’J\M

Vung van tay

= 1500 cm-1 or less is fingerprint region - unique to a molecule

= But dull C-C, C-N & C-0 roughly same reduced mass and bond
strength - so nothing distinctive

+ Deformations (or bending) occurs at low energy as well

= Very few are useful OA@

N A

Summary of absorptions in IR spectra

Amides have even weaker 1 bond due to increased
delocalisation. Nitrogen is less electronegative so
donates lone pair more readily.

X=NH -1
2 1650 cm L4 ) [P
T N

i {_?‘!Hﬂ NMH. R TNH;

Position of # light atoms - high
band reduced mass g frequency 9
bond strength Stm?%ggggcyh'gh

Strgg%g] of # cha“rggrg] dipole large dipole - strong band

Width of band # hydrogen bonding strong Hbg?%d - weak

83

85

Vung néi déi — nhédm carbonyl-vi du

~/ \ i \ f |q'| Vol AN
| | i} S A N
D | u M' MO Y
! | o ! '
| H Pr‘JL‘CI' | i Pr’JL‘OH'I '

cn L ec

PR PR G T T . O O PRI SN NN RN ST ST T T R ST T T

4000 3500 3uoo 2500 200D 1500 1000 S00
WAYENUMEER {cm'™")

4 I,._-' Y = |
il ™ e T
|“'5 P,»J‘\N { /““‘Q-JLDH' r
o S gl - 1706 & |
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TAELE 17-3 Abbreviated Table of Group Frezuencies for Omaniz Functional Groups

Aleonalks, ethers, carhoxylic acids. esters
Aldehydes, ketanes, carbonylic acids, sstas
Mitro compounds

Frequency
Buml Tape ul Compound Tranngee, em ! Tutearsily
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Strang
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s Stiong
C—H Alkynes (—O=C—H} rong
U—H Aromalic rings Medinm
Sromna
O—H Mennmerie 2leobols, phenols Variahl,
Hyabrugen-sondied wleshols, hennls Variatle, somietimis b
Menomeric carborylic acids Mediney
Hydrogen-bonded corboxylic acids Hroad
Aunines, amides Medinm
Alkenes Wariald:
Aromalic rings WVariable
Alkynes Warial e
5, Amidos Ftrong
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PHO KE HONG NGOAI BIEN BOI FOURIER (FT-IR)
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Phé ké FTIR st dung ngudn da s&c do d6 thu nhan toan bo phé cuing lic va

giai phé béng bién d6i Fourrier = téc d6 do phé nhanh va do phan giai cao.
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2. Mau ran dang mang:

DE truyén qua trong vung IR (Si)

Ep vién nén KBr

1-2%wt mau duoc tron véi KBr va ép thanh vién méng trong subt.

Preparing a KBr Disk Nguyén nhan vién ép khong dat

i yéu cau

- H&n hop KBr khéng dd min
- Mau chua kho

- Ti lé gitta mau:KBr cao

- Vién ép qua day

- Luc ép chuwa da I6n

Mau rén dang bot:
- Ep vién nén KBr
- Hoa tan mAu trong dung dich phu hop dé tao dung dich (CH,CL,)

- Nujol mulls

Nujol (CHgn +2) mulls

Str dung khi mau ran khéng thé hoa tan dwoc trong dung dich trong suét IR va

khé khan trong viéc tao vién nén
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TABLE 17-2 Commaon IR Window Materials

Han ché

e Méc du phrong phédp phd dao dong 1a mét trong nhitng phuong
phép hitu hiéu nhét dé xéac dinh céc chét vé dinh tinh cling nhw dinh
lugng, dugce tng dung réng réi trong nghién ctu khoa hoc ciing nhw
trong kiém tra cng nghiép, phuong phdp nay cling co nhirng han
ché nhat dinh:

« Bing phuong phdp ph6 hong ngoai KHONG cho biét phan ti
lugng (trlr truong hop dac biét).

 N6i chung ph6 hdng ngoai KHONG cung cép thong tin vé cac vi tri
twong ddi clia cac nhédm chiic khac nhau trén moét phéan ti.

« Chi riéng ph6 hdng ngoai thi doi khi chwa thé biét dé lachat nguyén
chét hay chat hdn hgp vi co treong hop 2 chat co phd hong ngoai
giéng nhau.

97

Applicable  Water Solubility,
Window Range, /1M g H,O,
Material em! 20°C
Sodium chloride 40,000 -625 36.0
Potassium bromide 40,000 355 65.2
Polassium chloride A0,000 =300 347
Cesium iodide 40,000 =200 160.0
Fused silica 30,000 -2.500 Insoluble
Calcium fluoride S0.000-1,100 5 e
Barium fluoride 30,000-770 012 (25°C)
Thallium bromide- 16,600 -250 =0.0476
iodide, KRS-5
Silver bromide 20,000 -255 23 1077
Zine sulfide, 10,000 -713 Insoluble
Irtran-2
Zine selenide, 10,000-515 Insoluble
[rtran-4
Polyethylene A25-30 Insoluble
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FIGURE 2.7. Simplified chart of several comraon [unclicnal groups witk very characterisiic absorptions.

5 = stroug m — wedivn, w — weag, sh - sharp, be — broad. %
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Ung dung :

1. Nhan biét cac chat
— Trudc khi ghi phé hdng ngoai, néi chung ta da cd thé co nhiéu
théng tin v& hop chat hodc hdn hop can nghién ctu, nhu: trang théi
vat ly, dang bén ngoai, do tan, diém nong chay, diém chay. Néu co
thé thi can biét chic mau lachét nguyén chét hay hdn hop.

— Saukhi ghi phd hong ngai, néu chét nghién ctru la hgp chét hitu co
thi trwdc tién nghién clru ving dao dong co gian clia H dé xéc
dinh xem mau thudc loai hop chéat vong thom hay mach thang
hodc ca hai.
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Ung dung :
— Sau do6 nghién ctru cac ving tan s6 nhom dé xéc dinh ¢ hay khong

¢06 cac nhom chire.

—  Trong nhiéu treang hop viéc doc pho (giai phd) vatim cac tan s6 dac
trwng khéng dd dé nhan biét mot cach toan dién vé chét nghién ctu,

nhung co 18 1aco thé suy doan duoc kiéu hodc loai hop chat.
2. X&c dinh do tinh khiét.
3. Phén tich dinh luvong.
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S dung phé IR dé phan biét hop chat

* PhG IR ¢6 thé dwoc dung dé nhan biét cac phan rng
chuyén nhém chirc. VD

OH O

» Xac dinh nhédm chirc va mé ta cach st dung IR dé xac
dinh thanh phan sdn phdm phan &ng

1] H-Br C,
-/ - c
2] Et-CK Z {CHZ).S Y
c
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