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e Hop chat hitu co
— La hop chat ma phéan ttr cé chra nguyén té C

 VOco
— Hop chéat hoa hoc khéng chira C

- VD: kim loai chuyén tiép, nguyén t6 lanthanide
and actinide

— Cr, Co, NI, etc..

e Truyén dién tich
La mo6t phirc ma trong dé6 mét phan la tam cho dién tir
va phan khac nhan dién tt.
— Vd. Phttc sat (111) thiocyanate
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Vung phd UV-Vis thuong dwoc chialam 3 vung chl yéu: céan
UV (185-400 nm), kha kién (400-700 nm) vacan héng ngoai
(700-1100 nm).

Nguobn goc cla s hap thu trong vung nay cha yéu la su twong
tac clia cac photon birc xa t¢i vai cac ion hay phan tir ctia mau.

Sy hap thu chi xay ra khi c6 sv twong ¢ng gilra nang lwong
photon va nang lvong cac dién tir ngoa cung (cua ion hay
phan ti+) hap thu.

KEt qua cla sw hap thu la cd sv bién doi nang lwong dién tir
clia phan ttr. Vi vay pho UV-Visduoc goi lapho dién ti.
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e Su hap thu nang lugng trong vung anh sang tir ngoai gan (190-
400nm) va kha kién (400-780nm) cula cac chat gay ra su
chuyén dich cla cac dién t tlr trang thai co ban sang trang théi
kich thich.

e Biéu dd bién dién s twong quan gitra cuong do hap thu theo
buwéc song clia mot chat dwoc goi la phd UV-Vis cla chat ay
trong diéu kién xac dinh.
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Ba dang dich chuyén cua electron:
- Cac electron lién két (electron s, p, n)
- Cacelectron lop d, f

- Cac electron truyén dién tich
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Qua trinh co ban

M+ hyv > M

108 - 109s
M* > M + nhiét
(hoac anh sang)

hoac
108 - 107s
M* - N
(chat méi, phan trng quang héa)
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sp3 Hybridization

2 RN
2 Hybridize > E sp’
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Bonding in Methane

ls
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sp® Hybridization in Nitrogen

2p ]
) T | Hybridize > 5 sp
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Bonding in Nitrogen

ls

9/25/2017 Slide 16 of 47


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

sp? Hybridization

2p A __2T ]
E Hybridize > E Sp
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Orbitalsin Boron
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sp Hybridization

2p — —

2p b
E T ¢ Hybridize > E sp — —
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Orbitals in Beryllium
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sp3d and sp3d? Hybridization

Cl
(a) sp3d orbitals Trigonal-bipyramidal structure

|
N
y ,
(h) spid? orbitals Octahedral structure
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12-4 Multiple Covalent Bonds

» Ethylene has a double bond in its Lewis structure.

« VSEPR saystrigonal planar at carbon.

2p ;
o 1 sp
E T Hybridize E
Y
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Ethylene

Overlap of p orbitals leading to pi () bond
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Acetylene

 Acetylene, C,H,, hasatriple bond.
 VSEPR sayslinear at carbon.
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Formation of o hﬂnclﬁ Formation of = bonds
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12-5 Molecular Orbital Theory

e Atomic orbitals are isolated on atoms.
e Molecular orbitals span two or more atoms.

e LCAO
— Linear combination of atomic orhitals.

Y.=0,+0, Y, =0,- 0,
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Combining Atomic Orbitals
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Molecular Orbitals of Hydrogen

1. Hap thu cua cac electron lién két

Sigma (o) — electron lién két don

High energy anti-bonding orbital
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Phan tir 2 nguyén tir ¢ chu ky 1

BO = (ebond - € antibond )/ 2

4 .f’ D-Igs \\ rf O-l?; \\
/! \ / AY
- _\f’ \\}— _\ff \\:_ BOH +: (1'0)/2 — 1/2
%ﬂ Is » sl s /s 2
5 \\\ + ,,i \\\ " !’:
Ol O _ _
i % BO,, = (2-0)/2=1
A i
A 3 PP o
/ O K ;O 1
’; \\ ff \\ BO + — (2'1)/2 — /2
R — —_—— — He2
E Is s, 7 1s ls \ S s
LTJ \\. A ,v, \\ i ."’
\ Y 7 \ X
Oy T BOH62+ — (2'2)/2 — O
He, " He,

9/25/2017 Slide 28 of 47

uongThanCong.com https://fb.com/tailieudientucntt


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

Molecular Orbitals nguyén td & chu ky 2

* First period use only 1s orbitals.
« Second period have 2s and 2p orbitals available.

e porbital overlap:
— End-on overlap is best — sigma bond (o).
— Side-on overlap isgood — pi bond (m).
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Pi (1) — electron lién két dbi va lién két ba
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= Examples of organic molecules containing n bonds.

CH,CH;

ethylbenzene

9/25/2017
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H;C—C=C—H
propyne
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\
H

1,3-butadiene
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Molecular Orbitals nguyén tdé & chu ky 2

o o%e

3;8 3‘1‘3

2p
(c) (d)
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Combining p orbitals Expected MO Diagram of C,
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Combining p orbitals Modified MO Diagram of C2
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MO Diagrams of 2" Period Diatomics
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MO Diagrams of Heteronuclear Diatomics
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(a) o bond framework
(b) 7 bonding (c) Symbolic representation
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(a) o bond framework

O

(b) Delocalized 7 molecular

orbital
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Conjugation
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Relationship between Light Absorption and Conjugation Length
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- Electron khéng lién két n: khéng tham gia bat ky lién két nao, day la
murc nang lvong trung hoa

(Cac hop chat hiru co chra N, O, S hay halogen thwong chira cac
electron khéng lién két)

= Examples of organic molecules with non-bonding electrons.

:NH,
Q =0: ch\C:C/H
| ./ 0\

R :Br H

Carbonyl compound 2-bromopropene

IfR=H - aldehyde
If R =C,H, > ketone

aminobenzene
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&

* Vung phd UV-Visco

budc sdbng 200-800 nm
- mot sO electron hap thu
anh sang trong vung nay
vathé hién buéc nhay c6
thé thu nhan duoc trén
may quang pho (mdi tén
den hinh duoi)

A A

O™ (ant bonding)
L 4
r'y T

2Neny

¥ (ant-bonding)

N (no71-bonding)

T (bonding)

O (bcnding)

2nergy
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" (ant-banding)

These ae nomaly empty

¥ [@a1t-bonding)

N {non-bonding) | These contain lone peEirs

——— ;W {bondling)
These ontaln nommal

Pording pairs of electons

Fy Fy i " (ant-bondng)
These &re nomelly enpty

¥ {ant-bondng)

N (non-boncling) | These oontan lone pairs
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bonding paie otelecrons
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Far ultra-vialet  MNear ultra-violet Visible
(Yacuum uw.v.]
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The regions of the electronic spectrum and the types of transitions
that occur in each.

Nang lvgng can thiét dé kich thich dién tlr trong lién két ¢ I&n hon nang lvong
ctia photon trong vung UV. Vi vay, alkan va cac hop chat bao hoa (hop chat chi
co lién két don) khéng hap thu blrc xa UV nén thuwong duoc st dung nhw cac
dung moi trong sudt UV dé nghién ctru cac phan tir khac.

9/25/2017 44

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


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

T J o (znti-bonding! ;
n —» 1
. (W)
! i T (znti-bondingt T —» n |
o] e (8) (if uhsatunated)
- M =T i % % N ET$
) iy - T+ O | —
Z n (nan-bonding) (W) __
N 'D'—Hl-:[[* g —» D.-ﬁ
i S
wtbenine i Wavelengths
1 1 1 1 1 1 1 L P’
200 nm 400 nm
a (bonding)

s = Strong transition  w =Weak transition

o = o* transition in vacuum UV
n - o* saturated compounds with non-bonding electrons
A ~ 150-250 nm
€ ~ 100-3000 (not strong)
n —> 1%, T > T* requires unsaturated functional groups (eq. double bonds)
most commonly used, energy good range for UV/Vis
A~ 200 - 700 nm
n->1m:e~10-100
m—> 1. € ~ 1000 — 10,000
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n -> T, T > T requires
unsaturated functional groups
(eq. double bonds) most

commonly used, energy good

range for UV/Vis

A~200-700 nm

n->1:e~10-100
TT—> 1*: € ~ 1000 — 10,000
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5.0 - - - 12,000F
t—s=m*
4,0
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#Ha T HaCO OH
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The 1t —> 1t* absorption located at 242 nm is very strong, with an € =

18,000. The weak n —> 1t* absorption near 300 nm has an € = 100
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NGUYEN TAC CUA PHO HAP THU: BDINH LUAT LAMBERT-BEER

A=¢;cl A=—10g10T|

Absorbance

Sample depth Concentration
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Han ché cta dinh luat Lambert-Beer

— Anh sang da sac

— Dich chuyén can bang
hdéa hoc phu thudc vao
nong do.

— Tan xa anh sang boi cac
hat

— Thay d6i chiét suat va cé
sy twong tac gilra cac
hat khi & nobng do cao.

— Dung moi

— F)}{
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Pac trrng hap thu ctia mét s6 nhém chirc pho bién

Chromophore Example Solvent Amax (NM) €max Type of
transition
Alkene CgH13HC=—CH, n-Heptane 177 13,000 >
Alkyne n-Heptane 178 10,000 >
CsH 1, C=C—CHj, 196 2,000
225 160 B
Carbonyl ﬁ) n-Hexane 186 1,000 n->c*
280 16 *
CH4CCHs e
O n-Hexane 180 Large N
[ 293 12| N?o
CH 3CH n->m*
Carboxyl (”) Ethanol 204 41 N>
CH,COH
Amido ﬁ) Water 214 60 n->m*
CH5CNH,
Azo H3CN — NCH3 Ethanol 339 5 n—=>r*
Nitro CH;NO, Isooctane 280 22 n=>m*
Nitroso C 4H9NO Ethyl ether 300 100 _
665 20 N>
Nigr/a}tse/zo17 C,H;ONO, Dioxane 270 12 n%g:]’_*

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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TABLE 9.1 Summary of UV A, and Transition Types for Simple Chromophores

Chromophore Compound Transition Amax (nm) £
C-H CHy 0—0* 122
c-C C,Hg c—0* 135
Cc=C CyHy n—on* 103 15000
174 5500
C=C=C CsHy noT* 170 4000
227 630
C=C R-C=C-R~ o * 178 10000
196 2000
223 160
Cc-O R-O-R n—o* 180 500
c-O R-O-R~ n—oc* 180 3000
C-N Amino n—c* 190-200 2500-4000
C-S R-S-H n—c* 195 1800
C-S R-S-R n—c* 235 180
C=0 Aldehyde/Ketone  poo* 166 16000
no* 189 900
n—T* 270 10-20
C=0 Carboxylic acid n—om* 200 50
C=0 Carboxylate n—w* 210 150
C=0 Ester n—om* 210 50
=0 Amide n—n* 205 200
C=N (NH»),C=NH n—m* 265 15
=N CH;3C=N n—7* <170
N=N Me-N=N-Me n—m* 350-370 15
N= MesNO n—m* 300 100
665 120
N= Me;NO» n—m* 276 27
C=C=0 Et,C=C=0 non* 227 360
n—Tk 375 20
Cc-Cl n—gG* 173 200
C-Br n—o* 208 300
C-1 n—c* 259 400

S fo g

CuuDuongThanCong.com

Other Examples of Some
Common Chromophores
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-Hap thu UV-Vis cho théng tin vé cac nhom chirc trong hop
phan.

-Hau hét ph6 cla chat hiru co déu phirc tap:

+ Dich chuyén dién t&r va dich chuyén dao dong choéng
chap nhau.

+ Vung hap thu thwong réng

+ C6 thé phan tich ban dinh lvgng va dinh tinh céc loai
lién két nhwng khong thé phan tich ly thuyét.

+ Anh hudng ctia dung moi rat 1on.

ccccccccccccccccc
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Absorption Spectra
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Quantization of Energy Levels

Excited state Py

w-h_f*-
Light ~———
—_—

Ground state

A~ T

. @ THE UNIVERSITY OF TOKYO

Excited state 11 T
Excited state | 'y
"'\-.-F_‘!-r-ﬂ'_‘!-.-"‘*
—_—
Ground state _
/
b I;"
.'F----Igml"(}::::'.
~ 4 | G
T!- \" _|.'}r | )
A~ b
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Wavelength, Energy and Wavenumber of Light

c (m/s) : Speed of light
v (s™1) : Frequency of light
A (m) : Wavelength of light

et

|

c=Av —» A(m) =

c (m/s)

v (s™D)

E C .
€ — >
the number of oscillations : v
@ THE UNIVERSITY OF TOKYO
9/25/2017 56
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Wavelength, Energy and Wavenumber of Light

Energy of a photon : E = hv
h (] - s) : Planck’s constant

1 ~Owis™)
A(cm) ¢ (cm/s)

Wavenumber : v (cm™1) =

>

|

I cm

the number of oscillations : Vv

@ THE UNIVERSITY OF TOKYO

9/25/2017
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Excitation of Molecules by Light

Excited state 11

CuuDuongThanCong.com

£ Wavelength ]
Long < » Short
Ener .
Low <« 24 » High
Excited state I y 1 .
% |E=h-
\—( A
ot _.':-'I b R,
. H'I-- \ == _.f’ =y =
nght ) ‘/L__% { | ) “-};*-'MH
—\\__/’—\)_ _1’\ ~ HF-'-::’r
|
Ground state
_ ¥ THE UNIVERSITY OF TOKYO
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CAC YEU TO ANH HUONG BEN SU DICH CHUYEN PIEN TU

« Anh huwdng ctia dung méi
« Anh hudng cla s lién hop

9/25/2017 59
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ANH HUONG CUA DUNG MOI

« Budc sdng hap thu va cwong dd hap thu cua cac hop chat
chiu anh hueng cua dung mai.

e Su tac dong cua nhitng dung moéi khac nhau |én cac phan
ttr lam thay ddi mirc nang lwong gilra cac trang théa kich
thich vaco ban.

e Su tac dong cua dung mdi Ién phan tr lam sinh ra: dich
chuyén xanh.
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DICH CHUYEN XANH

» La hién twong hap thu birc xa ctia cac hop chat hiru co co
buac séng ngan hon trong nhirng dung moi co tinh phan cuc
cao

 Hién twong tim thay & qua trinh chuyén dich n— n* cla
nhom cacbony!.

* Nguyén nhan la do sw lam bén trang thai n cua dung méi.

*
i

AE =AE

11 - 4
Dung m¢&i khéng phan cuc f
Dung méi phan cuc
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DICH CHUYEN PO

e Hién twong dwoc tim thdy & céc phan tir hiru co ma trong
cau trdc phan tir cia n6 co su lién hop.

+ Do khi mach C cang dai thi hiéu ¢ng lién hop cang ting, dan
to1 do lech nang lvong gilra hai trang thai giam.

+ Trong phan tir hiru co co hiéu trng lién hop cang dai thi buéc
song hap thu cang I6n

*
b

_____
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lod & T —p T <«— “Dlue shift”
E : Hypsochromic effect
N ‘red shift’ ——»
Ek Bathochromic effect
3 -
o T Cyclohexane
Ethanol ~ -
| T | | iLd
220 260 300 (nm) 340 380
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100,000
80,000 fj -carotene
60,000
40,000
20,000

500

0
350 400 450 500 550 600 650
400
300

C—DH
0— C— CH,
200

100 Acetylsalapylic acid
0 | ((aspirin),

250 270 290 310 330 350
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| |
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2. Hap thu cua cac electron
|&p d/f

9/25/2017
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2. Hap thu cua cac electron I&p d/f

= Kim loai chuyén ti€p: electron cudi xép vao phan l6p d chua
day
= Electron 3d & 4d
Sv dich chuyén xay ra & céac orbital d lap day va chua lap day
v@i nang lwvong phu thugc vao ligand nhv Cl-, H,O, NH; or CN-
lién két v&i cacion kim loai chuyén tiép .
Vd: Cr, Co, Ni & Cu

- Hap thu vung rdng cua bic xa Vis
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2. Hap thu cua cac electron I&p d/f

= Nguyén t6 chuyén tiép tao phtrc bét dién vatl dién

9/25/2017
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Molar absorptivity, €

=Wk

10,000
8000
6000
4000
2000

SO0 O

D= n
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Phd hap thu ciia mét s6 ion kim loai chuyén tiép

400 500 600 700

absorbance

400 500 600 760 400 560 6[;0 76[] B{I)U 900 10ICIO

wavelengths (nm)

.
500 600 700

Wavelength, nm o8
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= lon kim loai ho lanthanide va actinide c6 eectron I¢p ngoai cung Xép
vao phan lop f chwa bao hoa
= Nguyén to dat hiem dang mubi don gian da cé mau: do electron ¢ 4f.
= Electrons 4f & 5f
- Dich chuyén clia dién ttr trong cac ion dat hiém vaion actinide.
- Binh phd hep va céc peak hap thu dac trung duwgc xac dinh mot cach
rd rang.
e 4f nam sAu bén trong so v&i 5p. 6s nén cac nguyén té nay it bi anh
hwdng bdi phdi t¢ dung méi = phd hdp phu thay doi rat it khi tao
phurc
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Pho hap thu ctia mot s6 ion dat hiém

o T S L VS T SN

400 500 600 700

400 500 600 700

D,

400 500 600 700

Molar absorptivity, €

e N o = AT @ ]

| | I
400 500 600 700

Wavelength, nm
CuubuonggaMge Tomson Higher Education
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3. Truyén dién tich — Phirc
- Hap thu blrc xa la do su truyén €electron tir donor dén orbital lién
guan dén acceptor.
- Céac phtre vo co cua electron cho (thwong la hiru co) va electron

nhan (thuong kim loai)

Vd: Iron 111 thiocyanate
lron Il phenanthroline

—_—

Fe®™ + SCH-T— [FeSChY

thiccuarm te [ thizzwantoiren|(l])

(colorless) (deep red color)
iren - pprenanthrolres
N\ deranthroine — — camplez: — P
Fe?* + n : N == | YWl Y
L ,r'l l'w, ..n'-l
M = =N N=
L d L "Fe J
colorless colorless n
where 1 = the rumbeer of penanthroline reciclish-orange color

9/25/2017 71
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Phirc KL chuyén tiép

K3[F€(CN)6] CoCl3 «6 NH; ColCly 3 NHa
[vellow | purple)
i (b

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Cau truc cua phirc kim loai

e Crystal field theory
e Ligand theory
e MO theory — mirc nang lvgng

d:ry ra

*Thuyét treong tinh thé: (d) (e)

- M6i quan hé gitta mau sac va phirc kim loai

9/25/2017 73
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Thuyét truong tinh thé

Mo hinh ion cho phtrc
kim loai chuyén tiép
Ligand (phdi tlr) dwoc
xem nhu diém dién tich
Duw doan su tach muc
nang luvong clha orbital d
Dung dé gidi thich pho

hap thu va tinh chat tr

9/25/2017
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@

Linear

u

Tetrahedral
Phirc t&r dién

o i
F
"

Square planar

Octahedml
Phirc bat dién
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Cau truc cua phirc kim loai

- - Jr* -.-\- - e o i .'-
o

9/25/2017
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Su tdch mirc nang lwong cua cac orbital d

d
® same electronic structure of central ion as in isolated ion
m perturbation only by negative charges of ligand .
PN heic
e | b
atom n
sphencal field
OO0 | A
gaseous atom Aoy
L

A = crystal fhield splitting A d \ de

tetrahednc octahednc tetragonal square planar
9/25/2017 frald field field field 76

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


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

9/25/2017

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

77


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

Sw tach mirc nang lwong cua cac orbital d

T
L i R
L
dﬂ d!"* dn
—
5
=
23]
d:]—}'] d,
Tetrahedral

Coordination Chemistry Reviews
308(2):346-38 - February 2016

CuuDuongThanCong.com

E (a.n.)

L
L
L M
\L
dﬂ
d:v dl".‘r’
d,, dﬂ_

Trigonal pyramidal

E (a.0.)

Square planar

https://fb.com/tailieudientucntt


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

Cau hinh electron ¢ trang thai co ban, tinh tir va mau sac

e Cacorbital d thach thanh 2: 2 orbital c6 mc nang lvong cao
va 3 orbital cé mirc nang lwgng thap (khi lién két véi ligand)

e Hiéu 2 m&c ndng lvong nam = ndng lwgng anh sang trong
vung UV-Vis

e Khichiéu anh sdng = electron hap thu nang lwong & tan so
nhat dinh (mau hap thu) =2 mau con lai la mau quan sat duoc

— T — T —
Vy
-__I,-":lr-
H ™
H‘“H —
s 15 5 =1 H
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When the 4t electron is assigned it will either go into the higher energy e, orbital at an

energy cost of A, or be paired at an energy cost of P, the pairing energy.

Strong field =
Low spin
(2 unpaired)

—-

+ —
++4

614

Weak field =
High spin
(4 unpaired)

P<A,

P>A

Coulombic repulsion energy and exchange energy

9/25/2017
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Ph6 UV-Vis cia mdt so ion KL chuyén tiép

[

Ti(H,0)5>
Ti(Ho0)>
Cr{Hz0)g™"
Cr(H,0)g
Mn{H,0)**

absorbance

Cu(H;0)g

400 500 £00 700 300 300 1000
wavelenglhs (nm)
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Mau cua hop chat KL chuyén tiép

# " s |
T M )
4p 1 L Y z- n E,
.-\'Ir 8 -"“ \‘ A
- 8 \
ﬁ,‘ \ P =0 S T AE hv
.T.{J..L.L\,L.ﬁ.__-J.L.LH.I\\U ¥ v ,
3d H Mot
A
'l.'. AL
Metal Orbitals: "".1\ ‘.‘ :
) il il Ll
R Ligand Orbitals AE = E2 — El = hv
1
1 ;ﬁiJ
\ iy
LR Pl
AR L L f
i !
§ atbr f
! 4 . .
y, 1/ Ligands influence D), therefore the colour
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Mau sac thay déi tuy theo
1. dién tich KL

2. D06 bén cua ligand

[COl(NH;)sI(NO3),  [Co(NO,)(NH;)s[(NO,),
[CoBr(NH;)5](NO5), [Co(SO,)(NH;)sINO,
[CoCI(NH;)5](NO3), [Co(CO3)(NH;)5INO,

9/25/2017 84
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e DA&i hap thu do su dich chuyén dién tich
e DA&i hap thu do e clia phéi tlr chuyén sang ion KL con orbital d chua
lap day
[CoI(NH;)5](NO3),  [Co(NO,)(NH;)s](NO),

[CoBr(NH3)5](NO,), [Co(SO,)(NH3)5]NO;
[CoCI(NH3)51(NO5), [Co(CO3)(NH;3)5INO,

e Co:3d’ 4s? XClI.Br.I
Trong day Cl, Br, |, kha ning khir cda I- 1a I1&n nhat = dé dich chuyén e
(cadn photon nang lwgng nhd hon) = [an lvot thay X = Cl, Br, | ¢6 su

dich chuyén dai hap thu vé phia song dai A > Amax(er) > A

max(I-) max( max(Cl-)

9/25/2017 85
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The optical absorption spectrum of [Ti(H,0)]**

Absorbance

V... =20300cm™

_/ - Assigned transition:
This corresponds to
the energy gap
Do = 243 kJ mol!

| !
25 000 20000 15 000

Yem™
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observed
color

absorbed—yz%
color

Yellow
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* Spectrochemical Series: An order of ligand
field strength based on experiment:

Weak Field I < Br< S?< SCN< (CI<

NO;< F- < C,0,4< H,0< NCS<
CH,;CN< NH;< en < bipy< phen<
NO, < PPh;< CN < CO ' §trong Field

/~ \ AN AN N
H,N NH, | | P
~ ~ /I N
N N “__N

Ethylenediamine (en)

2,2’-bipyridine (bipy) 1.10 - penanthroline (phen)
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Energy

1

1

1

- [Cr(H,0)]** [Cr(NH,)(]** [Cr(CN)(]*

As Cr*" goes from being attached to a weak field
ligcand to a strong field ligand, D increases and the
color of the complex changes from green to yellow.
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Pho hap thu ctia mot sé phirc do truyén dién tich
5000
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L
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Molar absorptivity
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Wavelength, nm
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Ung dung hop chat phirc

e Phim anh, son

e Chat xuc tac

e Phéan tich dinh lvong: chudn d6 thé tich
, SO mau (UV-Vis)

e Thubc diéu tri ung thu: Cisplatin

* Hop chat sinh hoc

CH, CH=CH,

C,H, - fﬁ“( r ‘“‘*‘:- CH,
.-' ".-. "H.“'\-,_
% {;
CH. —a\hﬁ | A CH,
e
Y \/
C—CH CH.CH,CO0C,H,,

CODCH,

"*ta

i

Chlorophyll

CuuDuongThanCong.com
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o
Ci*™ ™wNH,

cis-[ Fr(NH, b, CL, ]
[cisplatin}

Hem trong phan t&r Hemoglobin .
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THIET Bl QUANG PHO HAP THU UV-VIS

Monochromator

Sensing
Part Compartment
4 - )
9/25/2017 92
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NGUON SANG

Ngudn sang co nhiém vu cung cap blc xa twong thich véi qua
trinh do. Blrc xa duwoc cung cap bdi nguén sang thuong la chum
blrc xa da sac, né bao trum mdt khoang rong ctia pho.

¢ Electromagnetic Spectrum

X-Rays, UV VIS NIR IR Micro wave

200nm  400nm 700nm 2500nm 500 pm

9/25/2017 93
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TUNGSTEN LAMP

+ Pen Tungsten Halogen , [a mdt ngudn sang phd bién dung trong
may quang pho. Beén nay chtra mot sgi day manh tungsten duoc
dat trong 6ng thuy tinh. Buwdc sdng cla birc xa ma den cung cap la
tir 330 dén 900 nm, dugc dung trong vung visible.

+Thoi gian st dung den nay khoang 1200h.

+V6i U= 6v vacuong do rat 16n day ]
tungten bi nung dé dua bau khi tro A «;
( neon, Argon) lén trang thai kich
thich va phat birc xa
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Hydrogen / Deuterium Lamps

Pén hydrogen or deuterium cung cap birc xa trong vung Ultraviolet
twong (ng véi dai birc xa tr 200 dén 450 nm.

Trong hai den thi dén Deuterium 6n dinh hon va c6 thoi gian st
dung khoang 500h. Bay ladén cho pho lién tuc

CT5-10368
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THIET Bl TAO BUC XA BON SAC

e  Thu chum bic xa da sic phat ra tir dén va cho birc xa
don sac di ra.

 C0 hai loai thiét bi pho bién: lang kinh va cach tl
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THIET Bl TAO BUC XA BON SAC

Lang kinh (Prism)
+ Nhitng btrc xa co birc séng khac
nhau sé bi 1éch nhirng goc khac nhau
khi di ra khoi lang . K
+ Lang kinh cé thé dwoc lam tir thay ﬁ“’?/
tinh hay thach anh. ol /

/ Glags Prism 1'1

+ TUy thudc vao vat liéu lam lang kin.. / \
ma né co thé tach nhirng blrc xa trong

vung nao (Lang kinh thay tinh phu hop

VOl cac blrc xa trong vung visible

nhuwng lang kinh thach anh thi bao phu

¢ ca hai vung Ultraviolet va Visible) .
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THIET Bl TAO BUC XA BON SAC

CACH TU (GRATINGS)

+ Cach tir dwoc cau tao vai vo
sO nhitng khe rat nho trén
mot dién tich bé mat
khoang 200 khe trén mot do
rong 1cm

+ Tuy thudc vao goc tdi cua
chum anh sang va bé mat
cach t&r ma huwéng truyén
cua chum btrc xa khi phan
xa trén bé mat cach tir theo
nhirng hwdng khac nhau.

ccccccccccccccccc
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THIET Bl TAO BUC XA BON SAC

CACH TU (GRATINGS)

Phan loai cach tu:
+ Cach tlr truyén sudt: Buoc lam bang thay tinh
+ Cach tr phan xa : Lam bang nhom
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THIET Bl TAO BUC XA BON SAC

Quan sat pho qua cach ttr

Cirating
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View Looking Through
Grafing at Simple Laght
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BO PHAN BAT MAU

+ Tia btrc xa don sac sau di duoc tach ra sé di qua mau.

+ Cuvettes duogc lam bang nhua, thiy tinh hay thach anh dé
chira mau do 1dng. Trwdng hop mau ran, gia cong bé mat
mau phang va dat vao vi tri dé mau.
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THIET Bl THU (DETECTORS)

+ Chuyén doi tin hiéu quang truyén quamau thanh tin hiéu
dién.

+ Cuwong db dong dién thu dugc laty 1€ thuan véi cvong doé
brc xa dap vao bé mat catot.

+ T& bao quang dién hay Ong nhan quang dién.
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THIET Bl THU (DETECTORS)

ONG NHAN QUANG PIEN

= Ong nhan quang dién co chic ndng té hop cac tin hiéu
chuyén doi qua vai giai doan khuyéch dai trong than cta
ong. Ban chat cua nguyén liéu lam cathode la xac dinh dd
nhay cuia pho.

(c) Focusing electrodes

/
’a"""T E
@D E
A IEITR K

window Photo- Slem
cathode Hadmm mxm (base)
multiplier

{dynodes)
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THIET Bl THU (DETECTORS)

Té bao quang dién

| Thiét bi do quang phé |
Detector
[ radiation b
/’ﬂ_ﬂ_'—_‘_‘_ T, /_)f“ beam
— | Dynode 3 Dynode 1
- ] ] —— wire / e am \
photoemissive | g [ anode ‘-\“-\
cathode — | Dynode 2 N
1g- radiation
K beam
L -
anode () (=) cathode
Q@ @
Phototube Design Photomultiplier Arrangement
]|
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CAC LOAI MAY QUANG PHO

Co hai loai : May mot chum tia va hai chum tia

May mot chum tia

+ May quang pho chum tia don la dwoc phat minh radau
tién, vatoan bd anh sang di qua mau.

+ Loai nay la ré hon vi né dugc thiét ké kha don gian

@ | 'Entry st  Concave |
M ¢ Wilamp (Vis.) @ ; grating
E ') - -~ A f ’:— ; | { i' E

Calculation § 00~ : e

r+

of the transmittance | ! .. i Dzlamp (UV) Exit slit
(or absorbance) : 4 ~
- A Y Photediode 1 /T
s G i o e 1__]1 Filter
e Sample !
. _:D © b 5 " — Semi-transparent
- : - I . mirror
; Photodiode # 2 : :
T i____Reference | ~L Mirror
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CAC LOAI MAY QUANG PHO

Assemb!y with phoromu# ."pn'er Reference
J\\ =S
Source Monochromator —— < >_\ Cells
Rotating mirrors .-
%_' _________ --IB- -
Sample Photomultiplier
Rotating mirror (detail)
Assembly with two photodiodes R
F e | =
Source - Monochromator - /
Cells Photodiodes
Semi-transparent — \
mirror
] I u:
Sample
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CAC LOAI MAY QUANG PHO

Double beam

o Wu diém cua thiét bi hai chum tia
Cho dd chinh xac cao vi mau do va mau déi chirng duoc
do cung mot ldc.

* Nhuoc diém la gia thanh cao, dd nhay thap do cau tric
quang hoc phtrc tap hon, do tin cay thap hon.
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NG DUNG PHO UV-VIS

Phan tich protein

Phan tich Carbonhydrat

Phan tich ham lvong kim loai trong thuc pham

Phan tich d6 hap thu va truyén qua cia mang, vat liéu
Khoi...
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Analysis

e UV of Benzene
Derivative

e Beer Lambert Law
e A=-log(T)=¢(A) c|
e T=I/I,

9/25/2017
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K. Photometric.calibration function
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F. UV spectrum of a
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