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PHO HONG NGOAI
(Pho Dao Pong Quay)
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CHUONG 11

Pho hong ngoai IR

— Bitc xa hong ngoai

— Phé quay ctia phan tif 2 nguyén ti

— Pho dao dong cta phan tif 2 nguyén ti
— Phé IR cia phan ti 2 nguyén ti

— Phé IR ciia phan tif nhiéu nguyén ti

— Ky thuat thyc nghiém

— Ung dung

— Pho IR ctia 1 so6 hgp chat hitu co
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BUC XA IR

4 I [szln IR (near infrared)
. A=0,8-2,5 pm
BUC XA IR f Trung IR (medium infrared) )
' L A= 2,5-50 pm )
Vién IR (far infrared)
" AN A=50-1000 pm )

Phé IR thudng dugc ghi véi truc tung
T %, truc hoanh 1a sé séng o (4000 —
400cm1)
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PHO QUAY CUA PHAN TU 2
NGUYEN TU

é )
Xét phan tu AB dugc tao thanh tir hai
nguyént A va B c6 khdoilwgng m,

\Vﬁ myg cach nhau mgt khoang r,

m, /mB
. —Ofe
Phan tu AB c¢6 kha ning quay
xung quanh nhirng truc di qua
tr(_)ng tam cua hé, cach cac Mo hinh quay ti ciéing phan ta hai
tim hat nhin cac khoang r, nguyén tf
va r,, dudi dang quay tu cing

. /
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PHO QUAY CUA PHAN TU 2
NGUYEN TU

(Su’ quay cua quay tu cing dugc xem tucong du’o’ng\
vOi s quay cuia khoi lugng rit gon p dit cicht
_ruc quay mot khoang r, v6i moment quan tinh I: P

I=pr,’

A= — hoac —~—°
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PHO QUAY CUA PHAN TU 2
NGUYEN TU

Theo co hoc lugng tu, niing lugng quay E  cia
phan tu hai nguyén tu:

2

h
E ~ J(J T1)ThBl (J T1)
q 872'2I

J 1a s6 lvgng tif quay (J =0,1,2,3..)

B = :hing s6 quay

87 |
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PHO QUAY CUA PHAN TU 2
NGUYEN TU

Cac muc NL quay ung voi J cang 16n s€ cang
cach xa nhau:

J : 0 1 2 3 4 S
JJ+1) : 0 2 6 12 20 30
E :0 2hB o6hB 12hB 20hB 30hB

q [E, =hB JJ +1)]
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-~ N[

Phé quay cua phan
tu hai nguyén tu

PHO QUAY CUA PHAN TU 2 NGUYEN TU

" >

o
I
N

o “
TR

N

P oo
S o

N\

Do su chuyén dich giita cac mic
NL E chiu tic dong cua bifc xa
IR xa hodc bi'c xa vi song

J

[l’uﬁn theo qui tac chon loc AJ = 1}

(+ 1: hap thu; —1: phat xa)

La mét day vach phan bé cach déu
nhau véi cdc tan sé 2B (0 —1);
4B ( 1—2); 6B( 2—3)...

0 —>1
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PHO DAO PONG CUA PHAN TU 2

NGUYEN TU

-~

~

Dao dong (DP) cua

"

phan ti gom
hai nguyén tu

/

[DD gian (stretching)}

hay DD héa tri

!

-

_

Lam thay doi do dai
lién két cia cac nguyén t

~

/
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PHO DAO PONG CUA PHAN TU 2
NGUYEN TU

‘Hai nguyén ti A va B dudc xem nhu hai qua cau

khoi lugng m,, mg ndi véi nhau bi mot 10 xo

_ khong khéi lugng

~

bing 1ar,

[Khoéing cach gitta tim A va tAm B ¢ vi tri cAn
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PHO DAO PONG CUA PHANTU 2
NGUYEN TU N

Giit chiit A, épB vao | [ h
roi bo tay ra: sé dao C
dong quanh vi tri can (dao dong di€u hoa)
biing ban diu véi mt | - ~

. do léch Ar Ar thay déi (dao
\ (bién do dao dong): /

Ar khong doi:

dong khong diéu hoa)

S

-

ongThanCong.com

-~

Trong hé sé xuit hién mot luc F
c6 khuynh huéng kéo chiing vé vi tri
can bing goi 12 luc hdi phuc

~

J

om/tailieudientucntt
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4 )

DAO
PONG
PIEU

HOA

PHO DAO PONG CUA PHAN TU 2
NGUYEN TU

[ Phan tu 2 nguyén td A, B DD

i

a.

[Lu’c hoi phuc F til¢ véi Ar} F=-KkAr

Tan sé V,_ do dao dong v o=
ty nhién cua phan tu': "

k — luc lién k&t giira hai nguyén tu;

1

27Z'

£

u- khoi lugng thu gon cua phan tu

/Khi phan tf dao
dong,dudi tac dung
cta Iyc hoi phuc F=—="k2
sé ¢6 thé niang Er

N\ J

ongThanCong.com https://fb.com/tailieudientucntt

r:

~ K (r-

ro )
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DAO
PONG
PIEU

HOA

PHO DAO PONG CUA PHAN TU 2
NGUYEN TU
1
4 N = —k(rr)" T
—> E, k) T E,

E_— th& niing cia hé @ng véi sy chuyén dich
khéi vi tri cin bing

E, - th& ning clia hé @ng véi vi tri cAn bing
(tdc r=r,), co gia tri cuc tiéu

Theo co hoc lugng tu, E 44 - 1
pd Ve ° , ° ° , E - E - (n + _) h | 4
cO cac gia tri gian doan: e r ,’

n — so luvgng t dao dong (n =0,1,2,3...)

n=0: Ej=Er, =2hV_ >0
*Hiéu giita hai mifc NL k& nhau bing hV_

ongThan b.com/tailieudientucntt
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4 )

DAO

PONG
PIEU
HOA

PHO DAO PONG CUA PHAN TU 2
NGUYEN TU

tuan theo qui tic chon loc v6i An =1

\ Tic VIR = Vm

/Sl.l' chuy&n mitc NL trong DP diéu h(‘)a\

J

( ) o N
Pho DD chi gom m{t vach duy

nhit biéu dién cho sy bién thién
\giﬁ’a hai muc NL E ; canh nhau

~

J
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4 N

DAO
PONG
PIEU

HOA

PHO DAO PONG CUA PHAN TU 2
NGUYEN TU

-~

~ A , A g Y A
Pho dao dong co tan so0 bang tan

s0 dao dong riéng cua phan tu

\

~

A
Er

J
L]
! f
-\ 43
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PHO DAO PONG CUA PHAN TU 2
NGUYEN TU

4 N

4 N

DD cua phan tu trong thye t&€ khong
DAO phaila DD diéu hoa vi khi hai hat nhan
DONG || {igh 1ai gan nhau thi luc tudng tac giita
KHONG; | chiing 16n hon khi ching & cdch xa nhau
DIEU

HOA |\ /
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4 )

DAO
PONG
KHONG
PIEU
HOA

PHO DAO PONG CUA PHAN TU 2
NGUYEN TU

[Phﬁn t hai nguyén t
Tie

a.

A, B dao [ ng khﬁng}

Pudng biéu dién thé niing theo r 12 mét
dudng cong khong doi xirng vdi su bién

|

_thién cdc mifc NL dao dong khong déu nhau

Moi su chuyén mic
NL (An =1, 2, 3..)
déu cé thé xay ra

"

~

J
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PHO DAO PONG CUA PHAN TU 2

NGUYEN TU
a ) . R R
Pho DD gom mot tap hgp nhiéu day vach:
Vach co ban (0—1) ¢6 W
DAO || cuong do manh nhat | |
PONG K
KHONG

PIEU /Vach hoa tan thd nhﬁ’t\

HOA || (0—2); vach hoa tin
thya hai (0—3)...c6 cuong| =
\d() yéu dan theo tha tu)
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PHO HONG NGOAI CUA PHAN TU

2 NGUYEN TU
La pho DP khong diéu hoa
: S
La pho DP quay
\ J

Cé “vach” hap thu bao gom nhiéu tap hgp
vachnhé tansd V=V, +V,

(caic may quang pho phan gidi kém khong
cho thdy cac vach riéng 1é cia dam ma chi
cho thdy mot dudng cong vién quanh cic
vach do)
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PHO HONG NGOAI CUA PHAN TU

NHIEU NGUYEN TU
{ Rat phic tap }
4 N

Pugc don gian héa bing cach phan mét
chuyén dong phiic tap thanh mét sé hitu
han cac DD don gian hon goi la
dao dong co ban hay dao dong riéng

- | | J
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PHO HONG NGOAI CUA PHAN TU
NHIEU NGUYEN TU

(Cic phan tu ¢6 luwdng cuc p: Chi nhitng dao
nao lam thay doi moment ludng cuc nay mdi
_kich thich béi biic xa hong ngoai P

[Céc DD riéng c6 cung mic NL:DD suy bién J

4 N (e ) )
S6 DD co ban _Tong quat: 3N -6 }
AL 402 % ; N
trong phan tu .|| Phan ti thang hang:
gom N nguyén tu': 3IN-5

\_ )\ — Y,
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CAC
DAO
PONG
CO BAN

do dai lién két cia

.

cac nguyén tu

PHO HONG NGOAI CUA PHAN TU

NHIEU NGUYEN TU
~ N/ DD HOA TRI- N\ Hia tr.iA Idé'z: xti’ng\ de
. . (hai lién ket cung dai ra
DD lam thay doi

hodc cung ngan lai)

Hoa tri bét doi xiing V, ;.

trong phan tu Y

Db BIEN DANG )

DD lam thay doi
goc lién két cua

(deformation):

(mot lién két dai ra, lien
két kia ngdn lai)

f Bie’n dang trong mdt phdng
tmp (su thay doi géc lien két

cac nguyén tu

\ trong phan tu /

\xay ra trong cung mat phang) )
N

Bién dang ngoai mdt phdng
nmp( su thay doi goc lién két
xdy ra khong cing mdt phdng))

com/tailieudientucntt
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4 )

CAC
DAO
PONG
CO BAN

-

~

Thay ddi goc lién két
dé hon la thay doi

-

do dai lién két

J

—

PHO HONG NGOAI CUA PHAN TU
NHIEU NGUYEN TU

-~

Miii hap thu do\

DD héa tri xuat hién

¢ s0 song 16n hon

.so v6i DD bién dang,

Miii hap thu do DD héa tri bat doi xing xuat hién
¢ s6 sé6ng 16n hon (nhung khong nhiéu) so véi
miii hAp thu do DD héa tri doi xitng

Miii hap thu do DP bién dang trong mit phang

xuat hién & s6 song 16n hon so véi miii hap thu

do DP bi&n dang ngoai mit phang
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PHO HONG NGOAI CUA PHAN TU
NHIEU NGUYEN TU

4 )

/'Vi du: Phé IR ciia hai nude cé: I
-Hai van (3756 va 3652 cm~! : DD héa tri bat doi
xifng va doi xi¥ng cia hai nhém OH
-Moét van hap thu ¢ 1596 cm~1: DD bi€n dang
CAC Trong miit phang cia géc HOH
DAO ( },120 gdm ba nguyén ti khong thang hang:
PONG Qﬁ DD co ban trong phan tu H,O la 3.3-6 = 3) /

2
CO BAN
7 b\ 4 b\
N ¥
Cic ki€u dao dong trong phan tif nuéc: a) dao dong
L P héa tri doi xitng; b) dao dong héda tri bat doi xifng; ¢)

dao dong bi€n dang trong mit phang

ieudientucntt
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4 )

DAO
DQNG
NHOM

TAN SO
PAC

TRUNG
NHOM

PHO HONG NGOAI CUA PHAN TU
NHIEU NGUYEN TU

P
Céc phan tu phic tap, ngoai cic DD co ban

N », oA o A »,
con co nhiéu kiéu DD khac
\

"Céc DP trong phan tu ¢6 kha nang tuong tac
véi nhau lam bié€n d6i 1an nhau nén tan s
khong con tuong Wng véi tan sé cia nhitng DD
\.cd ban nita

~

J

-
Nhiéu DP gan giong nhau cé thé cung thé hién

¢ mot vung tan sé hep duéi dang mot van pho
chung

N /\

~

J

ongThanCong.com https://fb.com/tailieudientucntt
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DAO
DONG
NHOM

TAN SO

PAC
TRUNG
NHOM

PHO HONG NGOAI CUA PHAN
TU NHIEU NGUYEN TU

/De b6t phic tap mot vai DD cua cdc lién két
riéng ré hoic cua cac nhém chic C Xxem
doc 1ap doi véi cac DD khdc trong toan phian

\_va goila DD dinh vi

~

J

6 Nhitng nhém nguyén tuf giong nhau trong cic
phan ti¥ c6 ciu tao khac nhau c6 dao [] ng
dinh vi thé hién & tan so gidng nhau

\(tdn s6 ddc trung nhom)

~

J

S6 séng DD héa trily thuyét | ,, _ 1 k
cua “dao dong nhém*: 27\ #

¢ — van toc cua bic xa trong chin khong

ongThanCong.com https://fb.com/tailieudientucntt
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N J

PHO HON G NGOAI CUA PHAN

TU NHIEU NGUYEN TU
-~
) { Anh huéng do ciu tric cua phan td J
CAC
YEU Luc lién két k V. SV. .SV
TO (s6 s6ng ting c=C v C=§V €-C
ANH theo k) €=07"¢€C=C
HUONG
DEN é ) (Phﬁn tu ¢6 khoi lwgng thu gon
TAN SO | Khéilugng | | nhé hip thu & s§ séng cao hon
DAC thu gon va | ( phan ti c6 khdi lugng thu gon I6n )
TRU:N G ‘S;E tha}i Jite Tén s6 diic trung nhém thay doi
NHOM ongvi phu thudc vao loai dong vi trong
\_ ) cong thitc phan tu

om/tailieudientucntt
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CAC
YEU
TO
ANH
HUONG

DEN
TAN SO
PAC
TRUNG
NHOM

PHO HON G NGOAI CUA PHAN

& J

[ Anh hudng do ciu tric cua phan tu }
Loai hgp chat | Bac | Sé séng
/ \ lién (cm-1)
Hiéu iing electron: ket
Su lién hgp lam giam -C=C- 3 22216500‘
bac cua lién két boi
3 t5 ba PR >C=C< 2 1680 —
va ting bic cua lién e
k€t don xen gifa cac | ™ c_c c_c< | 1,9 | 1650-
lién két boi. Khi cac 1600
lién ké&t boi lién hgp Arene 1,7 1600 —
v6i nhau thi tan s 1500
kcﬁa chiing déu giéim/ -C-C- 1 117%%—

ongThanCong.com https://fb.com/tailieudientucntt
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PHO HON G NGOAI CUA PHAN

_ /

TU NHIEU NGUYEN TU
-
) [ Anh huéng do ciu tric cua phan tu J

CAC

v N B

10 . Pong phan trans

ANH Yéu té\khéng gian: RCH = CHR cé van
HUONG| Cdcdong P?ﬁn cis — manh ¢ 970 - 960 cm™!

PEN trans c6 thé dugc nhan| | )
T KN 56 biét nho van hﬁ:p thu . . ™\

PAC do dao dong bién dang | | Dong phan cis o
TRUNG ngoai mit phang RACH = CHI} CquQt

, cua cac lien két = CH van trung binh ¢ 730
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CAC
YEU
TO
ANH
HUONG
DEN
TAN SO

PAC
TRUNG
NHOM

N J

PHO HONG NGOAI CUA PHAN
TU NHIEU NGUYEN TU

[ Anh huéng do ciu triic cua phan tu }

Anh hudng cua lién két hydro nji phdn ti: \
Lién ké&t hydro 1a lién két ki€u ba trung tam, H
dong vai tro ciia cau ndi lam cho hai lién ké&t hai
bén déu bi yéu di 1am cho s6 séng DD héa tri cla
\hai nhém tham gia lién két déu gidm xudng y

"Van hip thu ctia nhém X — H ( X : F,O,N) thuong |
trai rong ra so véi trwomg hop khong tao lién két
hydro. Lién két hydro gay khé khian cho DD bién

_dang nén lam ting so song cia DD biéndang

ongThanCong.com

om/tailieudientucntt
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PHO HONG NGOAI CUA PHAN TU

NHIEU NGUYEN TU
f \[ Anh hudéng do tuong tac giira cac phan tu }
Cé}C 6 TT khi, cdc phan ti hau nhu khong tuong tac )
YEU v6i nhau nén phd IR phan dnh kha trung thuc
1O ciau tric cua phan t, nhung déi khi rat phic tap
AI:IH do su hién dién cia pho quay gay ra — thudng
HUQN G| \.domiu IR & dang rin, dang l6ng hoic dung dich /
DEN | (Do phd IR & thé rin vita cung cip thong tin vé
TANSO| | ciu tric phan tif, vita phan dnh sy thay doi tueng
DAC tac giita cdc phan ti do thay doi mang tinh thé
TRUNG T
NHOM (Phﬁ IR cua polimer nhu polyethylene terephtalate,
mot s6 van pho ctia chat nay ¢ dang vo dinh hinh cé
_ Y, kcu’o’ng do manh hon rat nhiéu so véi dang tinh thé

https://fb.com/tailieudientucntt
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PHO HONG NGOAI CUA PHAN TU

NHIEU NGUYEN TU

e\ D
CUQNG Cac van pho IR néi chung thudng manh va

PO & | nhon, nhung ciing cé cac van pho trii ra trong
HINH \mﬁt khoang tan sé kha rong J
DA‘)NG

CI,\JA Vi du, van O-H lién két hydro thuong 1a mot A
VAl}:I» van tu kéo dai vai tram cm~1, doi khi cé tdi vai

Pgo dinh cuc dai va khong thé chi chon mét cuc dai

\.nao dé dic trung cho sy hap thu cia nhém O-H
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PHO HONG NGOAI CUA PHAN TU
NHIEU NGUYEN TU

C h [Vﬁn khong ¢ ban Ia cdc van hap thu khong lién J
quan truc ti€p d€n mot dao dong cd ban nao ca

CAC / Van hoa tan: \ =1 5

VAN (Cudng d yéu, so song ‘

PHO gan bang boi s6 ci’;}a van

IR co ban, do sy chuyén ml’l’g
KHONG NL An = 2, 3... ngoai chuyén i
CO \ muc NL An=1 J ;

BAN S —
VD: van V_, (khoang 1700cm-! ) ¢6 van hoa tan bac
mot cuong do yéu khoang 3300cm! ;van V. _,

N y \(khoéing 770cm! ) c¢6 van hoa tan khodng 1540cm-!

ongThanCong.com https://fb.com/tailieudientucntt
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PHO HONG NGOAI CUA PHAN TU

NHIEU NGUYEN TU
a ) ,
8 Van két hgp: A
Thudong yé&u, c6 sé séng bing tong hoiic hiéu cia
CAC |0 song ciia hai dao dong co ban, do NL cuia bifc xa
VAN |\ ¢ kha ning kich thich hai dao dong co ban
PHO Van cong huong Fermi: h
IR Do sy cdng huong giita mot van cd ban véi mot
KHONG van hoa tan hodc mot van két hgp P
co
BAN P N .
Su tuong tac gida cac DD trong phan tu ciing co
th€ din dé&n sy thay doi dang ké so séng cua cac
) van phd co ban
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PHO HONG NGOAI CUA PHAN TU

NHIEU NGUYEN TU
a Y ] 5 )
Motsoé van khong co ban rat c6 gia tri trong viéc
 phén tich cau tric
CAC :
VAN /V D: pho IR cua cac arene, ¢ vung tir 2000 — 1650\
PHO || em! c6 thé xudt hién tif hai d&€n siu van y&u la
IR cac van hoa tan va két hgp Wng véi cac dao dong
KHONG bién dang o ._y (Khoang 800 -900 cm™1)
CO \_cua vong benzene Y.
BAN | [ S0 lugng va hinh dang cdc van hoa tan va két hgp
néi trén cung cap rat nhiéu thong tin vé mitc do
thé trong vong benzene
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~

PHO HONG NGOAI CUA PHAN TU
NHIEU NGUYEN TU

2000 1800 2000 1800 2000 1800 ZOO|O . 1 UOO'
1 1 1 1 1 1 1 1 1 1 1 1 I
P I T | [ T | [T T T T |
50 6.0 D) 60 50 60 50 60

MLt mhomthy Hai hhointhi’oatho  Hai rhomthd malt.  Hai nhom t/i/—)m

ZOOO 1800 73(,0 1800

\/\//\ VV

Ba nhoinths -1, 2,5 Py h/vom‘f,/ti—i,?,l,

2000 1800 2000 1800
1 ' 1 1 1 ! ] l
| I R A | P gwa |
5.0 &0 50 60

Ba nhawthi -1,35  Bonvhamnthe' 4,2,3 4,

2000 18CO 2000 1800 2000 1800 2000 18C0O
1 ' 1 1 1 i 1 ! ! 1 I H 1 1 i 1
- \/ vy
oo o1 I w & w @ 1 | S T B T | P
S0 60 S50 60 S0 680 50 6.0

. P:l 2 / _( , _ - N ) ‘ B - -
Bon nhimthi 4,245 Bonnheln1hi’1,255 Nam nhomthi’  Sab nhom—the”
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CAC
VUNG
PHO

IR
4000

650cm-1

-~
Tw 4000-1500 cm1:
vung nhom chiic
N J
‘Tt 1500-700 cm-1: )
vung chi vdan tay
(dung dé nhan dang

~

\_ toan phintw) )

T 650-250 cm™1:
c¢/c cac thong tin co
gia tri d/v hgp chat

vO co &phite chat
N /

ongThanCong.com

PHO HONG NGOAI CUA PHAN TU
NHIEU NGUYEN TU

:

Chita cdc miii hap thu cua

N

"

Chira cac miii hap thu

DD héa tri cua C-C, C-N,
C-0.., DD bién dang C-H,
\C—C

H,NH,C=O,C=N,C=CJ
O )

Chia cac miii hap thu

DD hoatric a C-Br, C-I

va M-X (M: kim loai ;
X : O,N,S,C...)

J
~

A/

om/tailieudientucntt
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PHO HONG NGOAI CUA PHAN TU
NHIEU NGUYEN TU

C CV NGPH IR (DB hoa tl’iv)
CAC
VUN G —
" —C=N C=N- C—N
PHO | | @o00- (1870- | (1360-
3300) (6250) 1540 (
IR ) 1020)
4000 " - .o
= (3500 - o0~ (1300 -
650cm-! | 3400 1540) +000)
C—H C=C _ c—cC
(3100 - (2200 - 87_0% ] (1200 -
2900) 2100) 1400) \7(23)
g Y, X
4.000 3.000 2.000 1.000 400 o,cm'
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PHO HONG NGOAI CUA PHAN TU
° NHIEU NGUYEN TU

- - C CV NGPH IR (DD bién dang d-

mi hoa tan /két hop)
Mii hoa tan+két
P ~ - hopcaaC—H
Mai hoa A Mach C
A - 1 nhan th g
CACG gnge e (S
VUN (~3300) d(tmp) n=3; 735-725
z mp), . -
PH() Yéu :ggd;‘); n>3: 725 -720
X
IR C—H|(CH,,
4000 CHy)
(1480 -1370)
-1 d(nmp) C—H
650(3111 (Arene 1 nhan
thom)
(900 -675)
_ JO 3.000 2.000 1.000 400 g, cm
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THIET
BI
PHAN
TICH
HONG
NGOAI

KT THUC NGHIEM

[ MAY PHO IR 2 CHUM TIA }

4 :
4
e
e
e
X

(1) Nguon phat tia IR; (2) Mau; (2°) Dung
méi; (3) Bo tao don sic; (4) Detector); (5)
Bo khuéch dai ; (6) B6 phan tu ghi
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THIET
Bl
PHAN
TICH
HONG
NGOAI

KT THUC NGHIEM

[MAY PHO IR BIEN POI FOURIER}

-~

B§ phan chinh ciia may IR bién ddi Fourier la A
Giao thoa k& Michelson, gdm mét guong cé dinh
M,, guong di dong M, dat vuéng goc nhau va

\b(f) phan chia chum sang S )

M, (cd dinh)

e — | M @i dong)

Nguon 5

Mau do
Detector

[ N , , L)
Chum buc xa tu nguoén dén bé tach S dugc chia
thanh hai chum bic xa vuong goc, mot chum di

_dén M, con mot chum di dén M, y

ongThanCong.com https://fb.com/tailieudientucntt
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THIET
Bl
PHAN
TICH
HONG
NGOAI

KT THUC NGHIEM

[MAY PHO IR BIEN POI FOURIERJ

M, (cé dinh)
 —— | M @i domg
Nguodn . >
' Méu do
Detector

/ ° () yd 4 2, ° A Ve \

Khi gap guong chung phan xa tro lai by tach S,

mdi chum lai chia déi, mét nita di vé ngudn con
\m(f)t nia di qua mau do dén detector Py
K

Nhu vay, chium biéc xa dé€n mau do gom hai bic
xa nhap lai cé thoi gian tré khdac nhau nén cuong
do bic xa thay doi theo thoi gian, phu thudc vao

\quﬁng dudng d cua bic xa dén guong di dong My

ailieudientucy
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THIET
Bl
PHAN
TICH
HONG
NGOAI

KT THUC NGHIEM

[MAY PHO IR BIEN POI FOURIER}

M, (c& dinh)
—— | M, @i dome)
Nguodn . >
' Méu do
Detector

[ ~ Y 1 a Y Ao )

Detector sé ghi nhan sy bién doi cuong do buc xa

roi chuyén thanh tin hiéu dién, ban dau duéi dang
_ham cua dién thé V theo quang dudng V = f(d) P
4 o )

Dug¢c may tinh dung phép bién doi Fourier

chuyén thanh ham cia cudng dé I theo nghich

ddo cua quang dudng d (titc d ! hay s séng v) )

-

ongThanCong.com https://fb.com/tailieudientucntt
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KT

4 )

CACH
CHUAN
BI
MAU

%

THUC NGHIEM
[ MAu ¢ dang ran }

4 I
1.Nghién vai mg miu + vai giot parafin l6ng
(nujol) va ép phan thu dugc giita hai tam NaCl

\ J

~

(Khi nghién cdu cac nhom C-H, thay parafin
biang hexachlor butadien d€ tranh cdc van hap
thu manh cua parafin ¢ 2950-2850 cm=! va 1450

\1350 cm1) p
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KT THUC NGHIEM
[ MAu é dang ran }

4 N - . L)
2. Tron mau that dong déu voi KBr theo til1é

1:10 hoic 1:100 r6i ép thanh cdc vién méng

CACH Qrong su6t biang may ép thuy luc y
CHUAN ‘Do KBr ¢6 tinh hit am, trén pho IR thudng )
BI _xudt hién cac van hap thu cia nude ¢ 3450cm- !

MAU

3. Lam néng chdy chat nghién cifu hoic 1am bay
hoi dung méi tir DD chat nghién ciu doi véi
cac chat c6 kha ning tao dugc mang roi do pho
\ 0 dang mang
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CACH
CHUAN
BI
MAU

3

KT THUC NGHIEM

[ MAu 6 thé 16ng tinh khié&t ]

-

Ep mot giot nhé chat I6ng giita hai tAm

\

NaCl dé c6 mot mang méng day khoang

0,01 - 0,1 mm, goi la mang long

-

g/
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KT THUC NGHIEM

[ Mau trong dung dich J

/Hoa tan mau bing dung méi thanh DD nong N
d0 1-5%. Cho DD va dung méi nguyén chat
CcA CH vao hai cuvet c¢é bé day 0,1-1 mm va so sanh
CHU AN hai chum tia di qua DD va qua dung moi dé
BI loai van hap thu cua dung moi (Cac cuvet
MAU \hu’o’ng c6 ctra s6 biang NaCl, CaF2 hoiic AgCl) /

Nhu'ng dung méi thuong dugce su dung la CCl,,
 CHCl;, CH,(Cl,, C1,C = CCl,.

%

J
)

>
Dung mo6i khong dugc hap thu qua 65% birc xa
g y \chié’u vao vi cuong do bdc xa con lai sé qud yéu )
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KT THUC NGHIEM

CACH
CHUAN
BI
MAU

2!

[ MAu & thé hoi }

-

Hoi mau dugce dua vao mot ong dic
biét c6 chiéudai khoang 10cm véi hai
dau 6ng dugc bit bing cac tim NaCl

\_

~

4J



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

UNG DUNG

NGHIEN CUU PONG HQC PHAN UNG|
@ N

Ghi phd hap thu ¥ng véi mét mién phd nao d6
trong tirng Khoang thdi gian thich hop sé nhan
dugc dudng biéu dién sy thay doi cuong dd hap
thu theo thoi gian do su tao thanh sin pham

\phéin wng hay mat di tdc chat ban dau Y
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UNG DUNG

[ DPONG NHAT CHAT ]

T su' dong nhat vé pho IR cua hai miu hgp
cha't c6 thé ké't luan su dong nhat vé ban chat
cua hai mau

. XP CAUTRUCPHANTU |

T tan so (s6 song) cia cac van pho hap thu cho
phép két luidn sy ¢6 mit cia cac nhém chife

\trong phan tu

J
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PHO IR CUA MOT SO HGP CHAT HUU CO
C.-H,, (Heptane) CH;-(CH,); - CHj4 D@q?%H

NI COLET/ALDRICH IR LIBRARY_

1375.2?

1%83.023

“ A”:2925,2858 - DD hoa tri (bdx, dx) cua C - H (CH,);
2959 2875 DD hoéa tri (bdx, dx) cua C - H (CH,)

“B”:1463- DD blen dang luGi kéo cuaCH, ; 1379 - DD
blen dang (dx) cua CH,

“ C”:723 - DD bién dang con lic cia —(CH,)_ - (n>3)

ongThanCong.com

om/tailieudientucntt
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PHO IR CUA MOT SO HGP CHAT HUU CO

C,,H,;Dodecane CH,-(CH,),,- CH, D q;}BH
=0

“‘U‘2t o4 CJ‘S[”?—#G-"' " enfond o, 17934 407 IRIL4A _ 24
N mp 9.8°C Fp 160°F NMRIL 1,117 ooy

Mam@’ 5N
: o 2e213217°C - aptA2z : - 13722

Wavelengih,{sm)

[ 1 1 12 12_” "o W 0N
i : : ; ; I ! 1 et el WA
P : ~ | rm—— TN . V4 =5 i
R i‘..f’l\.;"i i TR T £
N D T M Tt W £ A S VT L
[ RMEITH e [ e
ISR 1 IR ANy !
R ] B e B e
- ;,h.. ] e i R S Ai
: He e S LA T
- -+ |E e b b e é
doaken . : g : Ru
. H HE A 1 - i W
s AR : o
N IR S AT A = : o
R D S RN V0 I 5 iz =8
: R L - KV AT
A A TR | : b -
e i B &7
; : ]
r Ped e D14
Loy P
SO VLU SO 3 S SISO N S AP U TN S SR T
ST - ) Pt e _“,qa -
N
* WAVENUMSERS (cm™") : WIEAST iesh Fin

“A”: DD hoa tri (bdx, dx) cua C - H (CH2 ; CH3)

“B”:1467- DD bi€n dang luoi kéo cua CH,; 1450 - DD
bi€n dang (bL /% cua CH;; 1378 - DD blen dang (dx) cua
CH,

“ C”:721 - DD bién dang con lic cia —(CH,)_ - (n>3)

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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PHO IR CUA MOT SO HGP CHAT HUU CO
CgHyg —' —(

CH
- CHy vwfv«.;_‘.t NI e

oy Ll B . - Waveen th, &
wiRESBLUNY L Y e 0 5 Wy (n")
s 3 . . s - 1 3

#

L]

U0 A o 4 0 0 30 100 D0 0 e T ZH e o "Ly 1 g et
& & WAVE NU“B: o(cn"‘) : ' NI“C"Tz:-:x

Nhan xet khong c6 mii DD bién dang con lac cua
—(CH,), — (tuc n<2))

“ A”: DD héa tri (bdx, dx) cua C - H (CH, ; CH,)

“ B”: 1460 - DD bi€n dang ludi kéo ciia CH,; 1390 -
DD bién dang (dx) t-butyl C—(CH,), ; 1380- DP
bién dang (dx) cua isopropyl >C - (CH3)2

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

PHO IR CUA MOT SO HGP CHAT HUU CO
CioHy CH, =CH (CH,), - CH, P6 BBH

s i a [TV IV VR F RV W] D LT . 1465.9 wg‘s
miy o : Wa I qm (,um} .
. T . 5 -
el TRy Lo — Les
el Pl e \ \\J,\} m i
- . .-—E,‘ e
- g e ] 8~
- S ba - s. -
S S = _,._,_,1_-.;_., % & c- f LYY
i JE

=

m

-

_._1
:A‘;".éi—::‘;':-:
< o o i

r - P K Baei b ¢ e ge 8 3 g = o' - v
—wmmmmm_:mmr-..wm 0 wn ot e 120 x.nolu ’ w “w T T
% B ~‘, o N ‘«wsm,us HS(n B

“A”: DD hoa trl (bdx, dx) cua C H (CH, ; CH,)
“B”: 3090 - DD héa tri cua=C - H

“C”:1642 - DD hoa tri C=C

“D” :991 va 909,5 - DD bi€n dang (nmp) cua C-H alkene
-CH=CH,
“ E~”:722 - DP bién dang con lic cia —(CHZ) - (n>3)

ongThanCong.com com/tailieudientucntt
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C6H12

PHO IR CUA MOT SO HGP CHAT HUU CO

IR Do BBH
, CH, ¢:1
N/

CH,

cyclohexane

2 h i R e R Dl et o e . o —f—-1Y .,___ A }F ;\V ﬁ.—
:4‘. |‘ | ‘ l.i n I Sl t aEret o v N .|»~l .-1 . ; ;
F Lt : s ) (R -— 1—
o H d ; : 1730
o Sy g {.1 g - i sl ol o | e
- : T 1R O S 7 9 ] P
b r ot 1 1 ; :D
" T : i D :
Ny i | (] 4 CRY B O B2 i e e ..I. R
LR ¢ : i : i :
: e e A4 o = B e l l .
;«;'r ™ 12 ! ! :
¥ H .18 il iz
ok ve : J i -
g 7 ' Tt Bt b ol A s Bofide d | o o : vt
ST e B | A . -
. ‘ ¥ o 4 PPN, | (PRSI FUITOR o8 (O e WEom (07 S50
e i 5 i e s 0 M - . . et B
:ooo‘:oammmmuwmmm m:mm 2000 1000 1000 1600 120 o

“A”: DD héatri cua C - H (vong >3)

“B”: 1452 - DP bién dang ludi kéo cua cyclohexane

CuuDuongThanCong.com

https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

PHO IR CUA MOT SO HGP CHAT HUU CO
C.Hg g cn—cn, ]-)OBBH

H,C ——C

|soprene

s wd @ armace Poravea - W englh (,.m) b
25 3- ’ T . oA A
o.0° s IO ST S e R Y 0 1!]111‘11]J'-- g ! Il:lJI-‘-l. LL-J.-s 1
" e W—’%—w_. . . p
6‘_; = i . . s =3 ‘\ 7 R [\/_/\J\\
% | : sof - s ¥
.10 i f” g
. Al % b B f\i\”! e B
g oxp- ﬂl : ! WY
< - . 1 .
c 03+ { & o
3 " lﬁ - l L
2 040 " Gl ' X
’ 080 ' :
086 - %
030f .
= R
1.0 g =
0= [ (S ) TG N TN N I U 1 Y 1. (N OO I S T S (I S T I N ) (R B |
= 4000 3500 3000 2500 2050 1830 18040 uoo 1200

WAVENUM3 RS (cm )

“A”: 3090 - DD hoa tri cua —C H
“B”: 1640 (y€u);1598(manh) - DD héa tri (dx, bdx) C=C-C=C

“C” : DD bi€n dang (tmp) cia C-H alkene -CH=CH,

“D”: 990 va 905 — DD bién dang (nmp) cua C-H alkene
_CH=CH,

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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PHO IR CUA MOT SO HGP CHAT HUU CO
/

C.-H \ b6 BBH
7414 = =1

e i R e N e i AR S "mf&:.:.x}_.- PR IO U .. oo B PP = e o

Wl . - NI E /LR LLBNNEY L IBHRRY
) — — _
= I+ v
T c™ 5
= 2 = | V) /m
P & = SR AN
= £ |58 == Zzl ®
‘,-L | = 53:"?:' = = 7
S | o/ = = =
o N = 'H'/"‘ N = =
1 = l‘i/._lm o ==
e V@ :
g ge”
cL;_t,\;N
Lt

“A”: 3007 - DD hoa tri cua =C - H (alkene cé noi doi
khong nim & ddu mach)

“B ”:DD héa tri (bdx, dx) cua C - H (CH, ; CH;)

“C”:1654 - DD héa tri cua C=C

“D”:711 - DD bién dang (nmp) cua =C — H (alkene 2
nhom thé&) dang cis

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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PHO IR CUA MOT SO HGP CHAT HUU CO

CeHyg HC=C(CH,,-CH,  DPd q;BBH
=2

rom > - vg naare _ 2119.0 1327.0° 620
- 8 2817 222y L5 ; qu Rl ARy ] . |
s e VS S - o 6 :‘c :‘.' 1w oS on
- R T U YN W WA
)\

T v

3 m ;&:v--.--.u_‘m
YAYINUMBERS (cm~ 1, NiICOLET 2CSX FT4R

“A”: 3310 - DD hoéa tri cua =C-H

“B”: DD héa tri (bdx, dx) cua C-H (CH, ; CH,)
“C”:2119 — DD héa tri cua C=C

“E”:630— DD bi¢n dang cua EC-H

“D” : 1250 — Miii hoa tan DP bién dang cta EC-H

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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PHO IR CUA MOT SO HGP CHAT HUU CO

CsHyoN CH;- (CH,), — NH, Dﬁq?%H

. 2 o 16173 W12
wl Wy ‘ “éavol .agth, ()
Mool K ; 1
- _'l‘: #r;: S S ‘7_”.::'___ - 1,._...1._“ 11 " uowowow wwuwn n a K
”llfm—:...._..._-.\_ s 1. ¢ . '- ' W
Pe e d el i) oo o, BB mat
SRR Lk I s o e 2
e oy - . b :
REEEEEPRERN |k e ad
. & g0 4 sl o ‘!\I._ L i I N £ 2 3 f.‘—\""‘y\{“
P AT Pt - Ml ' '
§ [ E e N s SR
N Wi b ow e % RS G ) et
@S < ¢ E TR S 4 s 3 ) 7 (4
N e et e e+ ———— s o 1o = 2 ¢
V& @ w3 i 5 ¥ 58 may ¢
al 1 My el - e
o kg = Ly n ¢
‘:- s ‘o ; ; : : '\'_#
.z...;.: I e e e~ Ly
: o ! ! i :
TNENY S TR I :
w 2 ¥ ol wf ’g
l_.__;_.;..- ! ! I : i l " | .v . e " . '-x
“? s ¢ B8 av s vt Tl v Bl Sl 3 ¥ . " ;
‘“Wmm“xmmmmw\om' 2 e T e e e et B R ‘;y_"
WAVENUMBERS (cm™") | NCOLET 205 FT4R %

“A”: 3372 va 3290 DD héa tri (bdx, dx) cia N-H
(amlne nhat)

“B”: DD héa tri (bdx, dx) cua C-H (CH, ; CH,)
“C”:1617 — DD bién dang lugi kéo N-H

“D ”: 1467 — DD bién dang ludi kéo cua CH,
“E” :1073 — DD héa tri C-N (amine thang khong lién hgp)

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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PHO IR CUA MOT SO HGP CHAT HUU CO
BenzeneC H, Po BBH ®=4

v/evelengin, ()

3 e e " 7ot WK
2 3 M4 15 l.‘ l' LIL l ‘A‘ ‘L ‘Il » lll ] 7 . ) \ ; " oK
b RO R ] Py o R . . :

2 £
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T SO T K Y e = P e o (a0 bt ey ek B R

] 3 # , ma e .
W, ey o Th : MOOL"'ZOSXFNR
WAANUNBEPS fem ™"

,e Zeiii f f

:!mmmmmmwmmm mmw,
. y

“ A s D? hoa tri (bdx, dx) cta C- H nhan thom (3080
~ 3010

“B”:1480 —-DD héa tri C = C nhan thom
“C” :1040-DD bién dang (tmp) C-H thom

“D” : 675 - DD bi¢n dang (nmp) C—H nhan them

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

PHO IR CUA MOT SO HGP CHAT HUU CO

C,HgO ||/C“\\<|: St Po BBH
HC\CH//CH ¢:4

WAVENUMSESS (cm ‘)

“A ”: 3331 DD hoa trl O— (llen két hydrogen noi
phan tu)

“B”: DD héa tri (bdx, dx) cua C-—H nhan them (3080-
3010)

“C”: DD héa tri (bdx, dx) cua C-H (CH,)
“D”: 2000 — 1667 — miii hoa tan va ké&t hgp

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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PHO IR CUA MOT SO HGP CHAT HUU CO
GRO W K=

N . B, 4 LI M S 5 ot ® g 3 St :
e 08 AWC 3Ot 300 0 300 000 20 MO0 "0 I3 2 1% 1 1
WAVENUMBESS (cm™ )

“E” :1497,1454 — DD hoa trl C C nhin them (che phu
DD bién dang luGi kéo cua CH, ¢ khoang 1471)

“G”:1023 - DP héa tri C-0O rugu nhat

“H,I” : 735, 697 — DD bién dang (nmp) C—H nhin thom (2
miuli: mot nhém thé)

ngThanCong.com https://fb.com/tailieudientucntt
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PHO IR CUA MOT SO HGP CHAT HUU CO

CgHy Po BBH
O=4

NILULE I /Z7ARALURICH IR LIBRARY

:

2727.228

1019.539 A

3018.460
2928.699

{

% TRANSMITTANCE
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“ A”:3018 — DD héa tri (bdx, dx) cua C—H nhian thom

“B”: 2000-1667: miii hoa tan va ké&t hgp (2 nhém thé ortho)
“C?”:1589,1456 — DD héa tri C=C nhan thom

“D”: DD bi€n dang (tmp) C—H nhian thom

“E” :741 — DP bién dang (nmp) C-H nhin thom (1 miii:
hal nhém thé& ortho)

“F” : 438 — DD bién dang (nmp) C=C nhan them
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PHO IR CUA MOT SO HGP CHAT HUU CO

CSHIOO H, C_(|3|_CH ,CH,7CH, D(,:) BBH
=1

pentan-2-one

Wavelength, (gm)
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WAVENUMBERS (em—1) NICULET 20SX FT4R !

“ A,B,C”: DD héa tri (bdx, dx) cha C—H (CH, ; CH)

“D”: 17%7—D}) héa tri cia C=0 (c6 miii hoa tan &
~3300

“E,F” : 1423, 1410 — DD bi€n dang (tmp) cua (CH, ;
CH,)

“I” :740 — DD bi€n dang con lic cia —(CH,), -
(n=2)
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PHO IR CUA MOT SO HOP CHAT HUU CO
C8H1602 H,C—CH,—CH,—CH,~CH,—CH,~CH,~C—OH bo BBH

WAVENUMSERS (cm™ 1)

“A”: 3300—2500 DD hoa tri cua O—H

“ B”: DD héa tri (bdx, dx) cua C-H (CH, ; CH,) (bi che 1
phan béi O-H)

“C”:1711 - DD héa tri cua C =0

“D” : 1413 — DD bién dang (tmp) cua C-0O-H
“E” :1285-DD hoa tri cua C-0

“F” :939—- DD bién dang (nmp) cua O-H

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

