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CHUONG 8

KHAI QUAT VE CAC PP
PHAN TICH PHO NGHIEM

8.1 Nguyén tic

8.2 Birc xa dién tir -vat chat

8.3 Twong tac gitra buc xa dién tw va vat
chat

8.4 Nguyén Iy cau tao quang pho ké

8.5 Dinh luat Lambert — Beer
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CHUONG 8

KHAI QUAT VE CAC PP
PHAN TIiCH PHO NGHIEM

8.1 NGUYEN TAC

Burc 1
xa Khao Dinh

. - Hap thu tinh
b t
Ol tu_’Ag’ng _Phat xa sa :/
nghién T4 ' \
clru - 1an xa Twong Pinh
tac lwong

Chuong 8
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CHUONG 8

KHAI QUAT VE CAC PP
PHAN TIiCH PHO NGHIEM

8.2 BU'C XA DIEN TU-VAT CHAT

— Ban chat ciia BXPT &cac dai lwong
do

— Cac vung cua BXDT

— NOi nang cua vat chat

— Trang thai cua ngi nang

Chuong 8
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Ban
chat
Song

~

O )
Nhiéu
xa

BAN CHAT CUABUC XADI NT
& CAC PAI LUONG PO

J

Tir trwong (ﬂ\
L]

Phuong truyén song

Kbu’é’c song hay dé dai song A\
(m, cm, nm, um,A%)
-chu ky T (s)
-tansov (s1)

-s0s6ng o (cm=t, nm-, )
kvén toc anh sang C=3.108 m/s/

Chuong 8
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Ban
chat
Hat

~

BAN CHAT CUABUC XADI NT
& CAC PAI LUONG PO

-

Cc d(‘)ng‘hat photon mang nang lwong
E lan truyén v&i van toc anh sang

J

"

~

J

C
E=hv=h—=hco
A

h (hang so6 Planck) = 6,626.10-34 J.s = 6,626.10~ 27

erg.s=6,59 eV.s

E dwoc do bang eV, kcal / mol,..(1kcal / mol =4,34.10
—2eV)

Chuong 8
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CAC VUNG CUABUC XADBI NT

VI
TIAX Uv VIS IR soNG RADIO

200 400 800 A.nm

M0| loai BX (kha kién, hong ngoai, ttr ngoai...) bao
gom rat nhiéu sac (BX c6 bwéc song khac nhau)

4 R = < n A ~ ’ 7 - s
Moi “sac “ lai bao gom nhirng birc xa co bwéc sdng

kchi sai khac nhau c1-0,1 nm

-
. < lang kinh, cach to r 2
Blrc xa da sac g ) Birc xa don sac

(photon c6 E khac nhauy) i (mét loai photon)
\

ongThanCong.com https://fb.com/tailieudientucntt
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NOI NANG E CUA VAT CHAT

- D
/ \ Eq : NL do chuyén dong quay cua
_ phan tir xung quanh truc (t ns v) )
e D
Eq* Eaa * Ea E.q ¢ NL do sw dao dong cua hat nhan
_ Xung quanh vi tri cin bang (t NS v,,)

s -
\ J E4: NL do su chuyén doi e tir orbitan
E, <Egq <Eq | phan tir nay dén orbital khac (t ns v, )

Moi TT dién tir (co ban hoac kich thich) bao gom mét
so TT dao ddng khac nhau; moéi TT dao ddng lai bao

gom nhiéu TT quay khac nhau
Chuong 8

CuuDuongThanCong.com
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TRANG THAI CUA NOI NANG

[ Co the ton tai & nhiéu trang thai: }

NOi —  E3 ]
Nang | o | E* (kich thich)
El
E° (nén; co ban)

Moi trang thai nang lwong E co ban hay kich thich
déu bao gom cac muirc NL quay, dao ddéng va dién tor

Chuaong 8
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CHUONG 8

KHAI QUAT VE CAC PP
PHAN TIiCH PHO NGHIEM

8.3 TWUONG TAC GIJPA BXDT&VAT CHAT

— Hién twong hap thu
— Hién twong phat xa
— Hién twong tan xa

Chuaong 8


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

TUONG TAC GIUA BUC XA BIEN
TU VA VAT CHAT

a2 N

Chiéu
blrc xa
vao Phat xa
vat chat \ y

E—Iép thuJ [ BX bi vat chat hap thu NL J
4 )

Vat chat phat ra NL dw6i dang
birc xa- sau khi hap thu

[T n x J[ BX bi thay doi phwong truyén }

" 4

Chuaong 8
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HIEN TWONG HAP THU

"

Diéu
Kién
Hap
Thu
(qui
tac
chon
loc)

~

J

|

Chiéu birc xa vao vat chat

Ehv
ﬁ

E3
E2
El
EO

\

J

[Vét chat hap thu BX khi J E,, =AE = E'-E°

-Chi c4c birc xa c6 tan s6 diing bing Vo> Vaa Vv

v4, mGi bi v tch thap thu

- Sw chuyén mirc NL phai kém theo sw thay déi ciia cac

trung tam dién tich trong phan twr

Chuaong 8
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-

N

Diéu
Kién
Hap
Thu
(qui
tac
chon
loc)

~

J

HIEN TWUONG HAP THU

E3

Ehv ———— p)
— E

El

EO

E,, =AE = E'-E°

r E*

Chuyén mirc phit hop véi qui tic chon loc:
chuyén mirc cho phép va ngwgc lai: chuyén

murc bi cam

Khi hap thu birc xa, sw chuyén mirc NL cao thwong kéo
theo sw chuyén cac mirc NL thap hon

Chuaong 8
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Diéu
Kién
Hap
Thu
(qui
tac
chon
loc)

~

Nang luong

I

P2~

[t

R, LR S,

= 88 s

HIEN TWONG HAP THU

Trang thdi electron
kich thich

Trang thdi electron
co ban

Chuaong 8
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HIEN TWONG HAP THU

CONL Birc xa vi Thay dbi

CBI’J;\ song- IR xa C TT quay
Sw

Thgy [Pho quay gom cac vach rat manh

boi tan so v

TT ]

NL

>

Cua —
Vat

chat

\_ J
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HIEN TWONG HAP THU

7 NL ) i
Cua " Thay doi TT
o Birc xa IR C dao déng —
& gan TT quay cua
Sw phan tw
Thay | )
Doi Phé hong ngoai la pho dao déng - quay
TT gom cac dam vach cé tanso v=vy+ v,
NL N J
Cua
Vat
chat \/ \/ \/
N

Chuaong 8
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~ NL
Cua
BX
&
Sw
Thay
Poi
TT
NL
Cua
Vat
chat

~

HIEN TWONG HAP THU

Birc xa UV - Thay d6i TT
VIS dientwe-TT
] dao dong —
(NL Ion) TT quay cua
phan tw
4 )
Phé UV-VIS Ia pho kich thich dién tw—dao
ddéng— quay gom cac dam vach cé tan so
V= Vgt tVaa TV
_ : /

J

Chuaong 8
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HIEN TWUONG PHAT XA

Phan néng lwong
~_ “dw” sau khi hap thu

(gitr lai 10-3— 10-85) |

Chuyeén thanh Phat ra birc xa khi tir E 4,
Ey EqaVaE tré vé Eg o, :Hién twong
chuyen dong phat xa
tinh tién cua \ 1
cac phan tw Phat xa Phat xa
khac do sw va céng huynh quang
cham giira cac hwéng ('a)‘\” q“fng)
phan tw Aox= Ayr 2oL

Chuong 8
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HIEN TUONG PHAT XA

3
v=0— K
Hap Phat Phét
thu huynh quang
quang

S

lan

Chucng 8
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HIEN TWUONG PHAT XA

E ¢+ Trang thai co’ ban Trang thai kich thich
(Sy) Singlet (S,) Triplet (T,)

Orbital
D, O 8 % pl’:élr:a:ién
ket

lien két

gi O M ()  Orbital
@ @

Chuaong 8
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HIEN TWUONG TAN XA

N N N
Tan xa thwong Khong}\ thz;y doi

Tan so

Tan |- / /

Xa 4 ) )

' T4n xa t6 hop Thay ddi

(tan xa Raman) Tan so

PR y, /

Chuong 8
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TUONG TAC GIUA BUC XA BIEN
TU VA VAT CHAT

N - )
1. Nang lwong do vat chat hap thu
(ph tx ) n
| AE=E, E,=n.hv(n=0.1.23,.)
Ghi _ )
Chu
Va E,, E, - mirc NL cuia vat chat & trang
Nhan thai dau va cudi;
Xet Vv - tan so cua bulrc xa dién tir bi
hap thu hay phat xa
(AE>0: hapthu; A E<0: phat
xa)

https://fb.com/tailieudientucntt
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TUONG TAC GIUA BUC XA DIEN
TU VA VAT CHAT

4 N (2 Sw hap thu birc xa clia vat chat c6
tinh chon loc:
- Vat chat chi hap thu cac birc xa
théa man E - E°

((:3|:1l|1 - Céc bilrc xa théa man diéu kién
Va \_ E*—E° cua A khac véi B... )
Nhan |11 |

Xét [ WI | \/

> A , , >
[ DINH TiNH trong HOA PHAN TiCH }
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Ghi
Chu
Va
Nhan
Xét

~

TUONG TAC GIUA BUC XA BIEN
TU VA VAT CHAT

a ] )
2. Cwong dé mii hap thu (phat xa) ti lé

v&i nong dé cau ttr c6 kha nang hap thu

(phat xa) chira trong mau
\_ J

H @
\/ / C DINH LUONG
O | trong

~

HOA PHAN TIiCH

J

o NN
A A ,)‘3
BX dwoc chon dé dinh Iu’gng theo wu tién:
-Mii hap thu tai A cé do hap thu I&n nhat

-Miii hap thu trong ving VIS hon Ia vung Uv
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CHUONG 8

KHAI QUAT VE CAC PP
PHAN TIiCH PHO NGHIEM

8.4 CAU TAO QUANG PHO KE

— Nguon phat birc xa
— B0 chon s6ng — Khe
— Dung cu chira mau
— Detector

— Doc tin hi¢u

Chuong 8
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CAU TAO QUANG PHO KE

( . N
Pho ké
UV-VIS

N J

" Phéké

Huynh quang-

N Raman y
Phéké

Phat xa/hap thu
. Nguyénter )

(o—

),

1 — Nguon ; 2 —-mau ; 3 —-Bd chon séng ; 4—detector ;
5- doc tin hiéu

Chuaong 8
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NGUON BUC XA
. \ ( ) L )
. Phat ra BX lién tuc
Nguon| ' ~ \’
A e - A .
Lien Nguén dén UV: Nguon den VIS
Tuc 160 — 375 nm (dén tungsten):
- _ 320-2500nm
N
Bép_g Itht]y Thach anh B()p_g Ithl]y
= L
\ \ \
y y
H, hoac D, \ Khi tro’
Dién cwc kim loai -
soigstpha | Ben UV piénap Av=6v | Den
oxy Day tungsten VIS
(3000°K ) —

Dién ap AV =40V
Chuaong 8

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


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

/LJ!EE

Nguon
Lién
Tuc

UON BUC XA

[ Phat ra BX lién tuc
Nguon dén hong ngoai IR:
160 - 375 nm )
. Pen Pben
Pen Nernst .
Globar nichrome
1)Ong thay tinh  Thanh carborun G m day
chtra oxid dat  (siliccarbur) dai nichrome
hiem (ZrO,va  khoang 40 — 60 cudn xoan
Y,0,), khidot mm, dwong kinh quanh mét
nong 1200~  tir4-6mm, nhiét  §ng s dét

2200 °K s& phat  do dot néng tr  peng & 1100°K
ra birc xa IR 1300 -1500°K

Chuaong 8
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4 N

Nguon
Khong
Lién
Tuc

NGUON BUC XA

ay . LN £¢ qrp. )
Phat ra birc xa co do dai song nhat dinh,
dac trwng la den cathode rong (hollow
cathode tube
N ) J
Anaol Catot rém ﬁ
\ 7 7
Z— | .
iy N -
Chuong 8
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Nguon
Khong
Lién
Tuc

NGUON BUC XA

Catot réng

Al

/

-__c::/ﬁhi&__mraﬁ

Thach

| p—]

\Chdn bing |

- thay tink

——

/

7- Khi' Ne hay Ar

o' 1-5 lorr

/Ap dat AV = 300V; 1= 5—-20 mA sé Iém\
khi trong ong bi ion héa, céac cation khi
sinh ra dap manh vao cathode kim loai M
tao thanh mot dam may nguyén twr, mot
sO & trang thai kich thich M”* sé phat ra

birc xa dac trwng khi tré vé trang thai

Qo’ ban MO

/

Pen Pb(cathode Pb): 283nm; Cr:358nm:;

Na: 589nm...)

Chuaong 8
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BO PHAN CHON SONG

T
{kinh loc (hap thu hodc giao thoa) hoac béd

don sac

ach anh sang da sac thanh don sac, gom cé }

-

Kinh
loc

hap
thu

~

-

Lam bang thay tinh mau hoac 1ép

keo mau (pham nhudm tron gelatin

ép gilra hai ban thuy tinh)

"

~

/

Chuong 8
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BO PHAN CHON SONG

( D (rrih ane o a Al A R
Chieu day cua Iop dién moi (CaF.,
MgF,) xac dinh chieu dai bwéc song
_cua blrc xa di qua : Py
Kinh ,
Log thay fink
loc 1 l 1 l p Jnay i, 4 2 tn
. L4 o4 ¥ —
Glao [ dénmdi N
thoa wing” Lt 4 s
kim Joar 1 1 1 j
Buc xa hep
t- chiéu day ciia 16p dién mai;
N — chiét suat cua 16p dién moi;
S ) N —bac giao thoa

Chuaong 8


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

Bo
Pon
Sac

~

BO PHAN CHON SONG

/Goém: I
1) khe vao; 2) thau kinh phan ky hoic
gwong cau 1oi; 3) bd phan tan sac
(dispersing element) ; 4) thau kinh hdi tu
\_lhodc gwong cau I16m; 5) khe ra -

b) ]

a) bé don sac b) bg don sac
dung lang kinh dung cach to

Chuaong 8
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KHE

/Céc khe vao va cac khe ra dat trwéc va dat sau\
lang kinh hodc céach tir dwoc cau tao tir hai

lwei dao:

- Cé&c mép la doan thang

- C6 thé déng mé& dweoc bang vis micrometre.

\ Do rong lam viéc cua khe tr 0,005 -0,020 mm /

Chuaong 8
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BO PHAN CHU’A MAU (CUVET;
CELL)

Canh hay dwéng kinh ttr 0,05mm dén 50,00 mm.
Kich thwée pho bién nhat [a 10,00 mm

N

_________
- =~

~ e~ -

o )
Cau tao: vung UV: thach anh; vung VIS : thuay tinh,
thach anh, nhwa...; vung IR: muoi halogenur cua

\kim loai kiém nhw KBr, NaCl, LiF, CaF,, Csl....

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

Chuyén nang lwong cua
birc xa dién tir thanh tin
hiéu dién (dong dién hay
hiéu thé & mach do), dwa
trén hai hiéu rng:
1) hiéu wrng quang dién
(DETECTOR QUANG )
2) hiéu trng nhiét dién

Anrot

Photon

Khuéch dar

Lo

\ (DETECTOR NHIET) /

Nguon (30 V, oc)

Chuong 8
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CHUONG 8

KHAI QUAT VE CAC PP
PHAN TIiCH PHO NGHIEM

8.5 DINH LUAT LAMBERT-BEER

— Cuwong do hap thu
— Phat biéu dinh luat Lambert-Beer
— Ung dung dinh luat Lambert-Beer:

* Pinh lwong mdt cau tir
* Dinh lwgng nhi€u cau tw

Chuong 8
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CUONG PO HAP THU

Phan xa
IR
I
I, T
> | m—p - - - oo - - - -
ly Hap thu \\
P s T C

ﬁau khi di qua chau do kich thwéc b chira chat h%
thu néong dé C, cwong do cua birc xa bi giam tir |
con I, do:

1) Bi hap thu bé&i chat hap thu mét lwong |,
2) Bi phan xa & bé mat chau do mét lwong I, néu
bé mat chau do khéng nhan:

lo = Iy + I + I

\ = |, + I; néu bé mat chau do that nhan //

ongThanCong.com https://fb.com/tailieudientucntt
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CUONG PO HAP THU

Cu'dng do6 hap thu dudc biéu dién qua:

Do truyén suot

|
T =

( transmittance) |

o~ ~ |

hay % truyen suot T% = |_100

0

PO hap thu (absorbance) A - g Yo

hay % hap thu A% = —>—T-100

D6 hap thu con dwoec goi |1a mat dé quang OD(optical
density)
Chuaong 8
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PHAT BIEU DINH LUAT
LAMBERT - BEER

A=gbC

/e(mol -1cm-1.L): hé so6 hap thu mol \
€ (g-l.cm~-1L): hé so hap thu riéng

£ khong phu thudéc vao b va C ma phu thuéc vao
ban chat ctia chat hap thu, buwéc song cua birc xa

bi h4p thu va nhiét dé.

\Khi €,b = const, quan hé giitra A v&i C |a tuyén tl’nh/

Chuaong 8
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LPNG DUNG DL LAMBERT - BEER
DINH LUONG MOT CAU TU

Phwong phap trwc tiep —

-Po A cta dung dich mau
-Nong dd cau tir C_, trong mau:

Am
c &

&b M3u (C..?)

PP kem chinh xac vi coé sw sai léech gitra &, Vva
£LThuyet

Chuaong 8
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{Am

LPNG DUNG DL LAMBERT - BEER
DINH LUONG MOT CAU TU

Phwong phap so sanh

b bang nhau
Em: £C

Mau (C,?)  Chuén (C.XD)

Chuaong 8
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- Pha n DD chuan c6 C.;, C,,... Cc, Xac dinh

o

(HE

—

o

Phwong phap lap dwéng chuan

o

LPNG DUNG DL LAMBERT - BEER
DINH LUONG MOT CAU TU

- Do d6 hap thu cta n DD chuan dworc A, Aco,..., Ag,

Chuaong 8


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

- V& dwong A = (C)
-Po A_ cta DD mau
Suy néng d6 C,_ tw
do thi A = f(C) hoac
PP binh phwong cuc
tieu.

A a

LPNG DUNG DL LAMBERT - BEER
DINH LUONG MOT CAU TU

Phwong phap lap dwong chuan

d

CCZ Cm C

PP nay cho phép kiém tra dwgc sai s6 ngau nhién va
tim dworc khoang C thich hop dé A = f(C) tuyen tinh.

Chuaong 8
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LPNG DUNG DL LAMBERT - BEER
DINH LUONG MOT CAU TU

Phwong phap thém chuan

Pwoc sir dung nham giam bét sai s0 clia két qua do
sw khéng dong nhat gitba DD mau va DD chuan
(mau chira cac cau tir cé thé anh huédng dén phép
do)

1) Thém chuin vao mau va so sanh:
-DDmauM, (C,?) — A,= €bC,

-DDmauM, (C.?+lwongchuanC.) —» A’ = ¢
b(C,, + Cc)

Chuong 8
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LPNG DUNG DL LAMBERT - BEER
DINH LUONG MOT CAU TU

Phwong phap thém chuan

2) Thém chuan vao mau va str dung dwdng chuan:

- Lap dworng chuan A=f(C)

-DDmauM,; (C,?)— A,

- DD mau M, (C,, ?+ lwong chuan Cp), A’

- Ttr do thi hoac PP binh phwong cuwc tiéu suy ra gia
triC_ vaC.’

- Lap ti so f——¢

f=1: C. (that)=C,, (do)

f#1: C_ (that)=C,_ (do).f
Chuong 8
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LPNG DUNG DL LAMBERT - BEER
DINH LUONG MOT CAU TU

Phwong phap chuan dé do quang

Chuan d6 DD X bang DD C
theo PT phan ng:

X+C—» D+E
Néu mét trong bon cau ti
trén c6 kha nang hap thu
birc xa, do dd hap thu cuaa I
DD trong qua trinh chuan :
dé & mot bwéc sdng thich
hop.
Vé gian do A = f (V) va tim
diém twong dwong tir do
thi

Ay

Vig Vc
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LPNG DUNG DL LAMBERT - BEER
DINH LUONG NHIEU CAU TU

DD khao sat chiva n ciu tir c6 kha niang hap thu )

birc xa, str dung tinh chat céng dé hap thu deé dinh

weng tirng cau tir ma khong can tach chiing )

a )
Thanh 1ap hé PT va giai hé PT rng v&i n cau tr

sé tim dwoc nong dod cua tirng cau tr trong dd
N J
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LPNG DUNG DL LAMBERT - BEER
PINH LUONG DD 2 CAU TU

Xét DD chira cau tie | (A)) va cau tir Il (A)) c6 nong
do C' va C! chwa biet: As
A

. - A A A
A, A Pho hap thu CT (II)
Phé hip thu CT (I) Pho hép thu CT (1) o
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LPNG DUNG DL LAMBERT - BEER
PINH LWUONG DD 2 CAU TV

Phé hap thu ctia DD chita

cau ti I va cau tf (II)
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LPNG DUNG DL LAMBERT - BEER
PINH LWUONG DD 2 CAU TV

D6 hap thu A, va A, ctia DD tai A, va A, (do trong
cac chau do co6 b giong nhau:

Apn = A:M +A::M
Apa = Al AT,

b C ¥ b
e€L,bC + ¢€,bC

(¢',,€, :hésohapthuchacautw| & A, vaa, ;e ,
g, :hésoéhapthucuacautwl!ll & A val,)

{Giéi hé phwong trinh trén suy ra dwgec C' va C' }
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~

Anh
Hwong
Cua
Nong
bo
Va
Sw
Pha
loang

GIO1 HAN PL LAMBERT - BEER

[Nc‘“)ng do cau tir khao sat phai < 0,01M }

dé A=f(C) tuyén tinh

/Lu’u y dén cac anh hwéng c6 thé xay ra\

khi phaloédng DD. Vi du Cr,0,%

(Acp = 455 nm; € = 1800 mol-icmiL)

c6 thé chuyén thanh CrO,%
(Acp=370nm; € = 4900 mol-*cm-iL )
theo can bang:

Cr,0,% + H,0 22 HCrO,

/

2 2CrO2 + 2 H*
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a2 )
Anh

Hwoéng
Cua
Bulrc
Xa
Va
bo
Rong
Cua
Khe

GIO1 HAN PL LAMBERT - BEER

é )
Can phai chon dieu kién toi wu sao cho
tin hiéu nhan dwoc du manh ma PL
Lambert — Beer van con nghiém ding

N

- ) ) )
Can phai chon diéu kién t6i wu sao cho
tin hiéu nhan dwoc du manh ma PL
Lambert — Beer van con nghiém ding

N /
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4 I
Anh
Hwéng
Nhiéu
Do
Noise
(on)
Cua
May

GIO1 HAN PL LAMBERT - BEER

N\

C/cap théng tin
that sw vé mau

é )
Tin hiéu S
(signal) dau ra
NS J
é )

J

"Nhiéu N (noise): glo\
moi triro’ng, nguon,

\detecto r,... P

N gay anh hwéng dén dg chinh xac
cua két qua phan tich va giéi han phat
hién LOD ( limit of detector)
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GIO1 HAN PL LAMBERT - BEER

f h Noise do may thwéng dwoc quyét
Anh dinh b&i ca ba giai doan:
Hwéng -Chinh 0% T
Nhiéu -Chinh 100% T
Do DPDo% T
Noise nhwng thwong tap trung vao % T
(6n) do sau cung
Cua s ™
May Sai s6 ciia nong do C phu thudc
vao sai so xac dinh T
\ J
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