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CAA A LIS AT T (]

PE TAI: PHUONG PHAP PHAN TICH QUANG PH O
HOC VIEN THUC HIEN: LY NGOC THUY TIEN

NOi dung:
1. Phuong phap phan tich quang pho
2. M&y quang pho.
3. Cac phuong phap phan tich quang pho
4. Céc vung pho
5. Méy quang pho phat xa
6. My quang pho hap thu

1. Phrong phéap phan tich quang ph 0 : 1a phrong phép phan tich quang hoc dua trén
viéc nghién clru si twong tac cla blrc xa anh sang trén chat khao sat hodc su hap thu cac
blrc xa dwdi mét tac dong
hoaly nao do.
2. Méay quang pho: Méay quang phd lamdt dung cu ding dé thu, phan li vaghi lai phd
clia mot ving phd quang hoc nhét dinh. V ting phd nay lamot dai phd clia vat mau nghién
clru tlr sbng ngan dén song dai. Ty theo bd phan dung dé phan li anh sang trong may
dua theo hién twong vat Ii ndo (khic xa hay nhiéu xa) ma ngudi ta chia cac may quang
pho thanh hai loai.
a) Méy quang phd lang kinh. 6 lanhitng may quang phd mahé tan sac cla
ching dwoc ché tao tir 1 hay 2 hoac 3 lang kinh. Sy phan li anh sang & day dua theo
hién tuvong khic xa ca anh sang qua hai méi tr vong cé chiét suat khac nhau (khéng
khi vathay tinh hay khéng khi vathach anh).
b) May quang pho céch tir. Lanhirng may quang phd mahé tan séc lamot cach
tlr phang hay 18m phan xa. Ban chét clia sw tn sic anh sang & day | a sy nhiéu xa cla
tia sAng qua cac khe hep.
3.Cac phurong phéap phan tich quang ph 6 gom :

e Ph6 nguyéntlr : Pho phat xa, Pho hap thu, Pho huynh quang

e Pho phéan tlr : Pho phét xa, Pho hap thu v ung UV-VIS, Pho hap thu hdng ngoai,

Pho tdn xa Raman

e Pho tia X : Phd phat xa, Pho tan xa, Phd huynh quan g

e Pho cong hudng tir dién t va Phd cong hudng tlr proton
2.Céc vung pho :

| STT | Ténving phd | Do dai song |

GVHD: T.SLE VU TUAN HUNG 1 SVTH: LY NGOC THUY TIEN



Phrong phéap phan tich quang ph6

cao hoc khoéa 19

1 Tia gama (y) <0.1nm

2 TiaX 0.1+5nm

3 T& ngoai 80+400nm

4 Kha kién 400+800nm
5 Hong ngoai 1+400um

6 S6ng ngan 400+1000um
7 Song Rada 0.1+1cm

8 S6ng cuc ngan 0.1-50cm

9 Tivi-FM 1+10m

10 Song radio 10+1500m

5. Mdy quang phd phat xa

a Nguyén ly hoat dong :

Trong diéu kién binh thudng, cac dién tl chuyén dong trén céc quy dao (rng v&i mic
nang lvong thap nhat. Khi d6 nguyén tir & trang thai bén vitng, trang thai co ban, & trang
thai nay nguyén tir khéng thu va cling khdng phat nang lugng. Néu cung cép nang lwgng
cho nguyén t(r thi trang thai d6 khong ton tai nira. Theo quan diém cla thuyét | wong tl,
khi & trang thai khi, dién t& chuyén dong tap trung tao thanh cac dam may dién ti trong
nguyeén tlr, dac biét la cac dién t& hda tri, néu ching nhan duoc nang lvgng & bén ngoai
(dién nang, nhiét nang, héa nang,...) thi dién tl sé chuyén Ién mirc nang luvgng cao hon.
Khi d6 nguyén t( ton tai & trang thai kich thich (tran g tha khong bén viing). Nguyén ti
chi ton tai & trang thai nay trong mot khoang thoi gian “séng” rat nhd (nhiéu nhat | a 10-s
gidy). Sau d6 n6 ludn ludn c6 xu huéng tré vé trang thai co ban ban dau, trang thai bén
vitng, vagidi phdng nang lvgngma ching da hap thu duoc trong qua trinh trén du¢i dang
clia cac blrc xa quang hoc. Birc xa nay chinh la pho phat xa clia nguyén tl, tan so duoc
tinh theo cdng thic:

IAE = (E,— Eg) = hv = h.c/\

vy Co ché thuc hién:

1. Trwdc hét mau phén tich can dwoc chuyén thanh hoi (khi) clia nguyén tir hay ion tuw do
trong mdi truong kich thich, day |aquatrinh héa hei va nguyén tir hda mau. Sau do dung
ngudn nang luvong pht hop dé kich thich dam hoi d6 dé chiing phat xa, day laquatrinh
kich thich ph& clia mau.

2. Thu, phan 1i vaghi toan bd phd phat xa clia vat mau nhe may quang phé. Phé c6 thé
duoc ghi

[én kinh &nh hay phim &nh, hodc ghi truc ti€p cac tin hiéu c wong dé phat xa clia mét vach
phd dwdi dang cac luc trén bang gidy, hodc chi ra cac séng cwong do vach phd trén may
in (printer), ghi lai vao dia tlr clia may tinh.

3.Danh gia pho daghi vé mat dinh tinh va dinh lvong theo nhitng yéu cau da dat ra.

o Clu tao co ban :

-Méy quang pho don kénh : chi c6 1 khe may 16i ra vacéch tlr dwoc quay dé tirng thanh
phan don sic sé ludt qua khe ra ngoai va duoc thu nhan trén té bao quang dién.

-Méy quang pho da kénh : cach tir ditng yén valdi ra khong dung khe sdng maduiing
CCD (hoic PDA) dat & mat phang tiéu clia budng téi d& chuyén tin hiéu quang d & phan
tich thanh tin hiéu dién.
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Ngudén sang Heé tryc He Hé buébng Hé thu phd
kich thich chuan va tan téi va va khuéch dai
—_— o | —] — s — 2 2.
_* Khe may sac Khe may chuyén doi
Mau vat dau vao dau ra tin hiéu

B6 phan phéi hop :

Hé thong
chiéu sang,
loc sang

May tinh va phan meém

Hé thong xar Iy N 1 : HCI
diéu khién + xar Iy so liéu

mau tir dong

1. Ngudn sang cung cép diéu kién dé kich thich nguy én tlr, phan t& vat chat cla mau
nghién clru phét xa. Yéu cau ddi véi ngudn sang :

Trong phan tich quang pho phat xa nguyén tlr, ngudn sang dwoc goi langudn

kich thich ph6 vacé mot vai tro hét sirc quan trong. Vi nho ngudn nang lwong kich
thich nguoi ta co thé chuyén vat liéu mau phan tich th anh trang thai hoi cla cac
nguyén tr va kich thich ddm hoi phat sang (phat x a), nghia la ngudn nang lugng anh
hwéng truc tiép dén két qua clia phép phan tich. Vi vay ngudn nang lvong muén ding
dwoc vao muc dich phan tich quang pho phat xa nguy én tlr can phai thwc hién dwoc hai
nhiém vu sau day:

Trudc hét ngudn nang lwong phai hda hoi, nguyén tir hda va chuyén dwgc hoan

toan cac nguyén liéu mau phan tich vao viing phong dién (plasma). C6 nhw thé thanh
phan clia dam hoi trong plasma m&i dong nhéat véi thanh phéan clia vat mau. Bong thoi
ngudn nang lwgng phai ¢ nang luvgng dl 1on (nhiét d) dé co thé kich thich duoc tot
nhét cac nguyén tlr clia nguyén td can phan tich di dén phat xa ra pho cta né.

Song nhu thé van chua hoan toan dd. Vi mot phwong phap phan tich chi co gia tri

khi n6 c6 d6 nhay va do lap lai cao. Chinh vi thé, ngoai hai nhiém vu trén mot ngudn
sang mudn dung dwoc lam ngudn kich thich pho phat xa né ¢ on can phai thoa méan mot
sO yéu cau nhét dinh sau day:

1) Trwéc hét ngudn sang phai dam bao cho phép phan tich c6 do nhay cao v a

crong do cua vach phd phai nhay voi sv bién thi én ndng do clia nguyén td phan tich;
nhwng lai khéng nhay véi sy dao ddng cla diéu kién | am viéc.

2) Ngudn nang lrong phai 6n dinh vabén virng theo thoi gian, dé ddm bao cho
phuong phap phan tich co6 do lap lai va do on dinh cao. Nghia la cac thong sb clia
ngudn sang da chon nhat thiét phai duy tri valap lai duoc.

3) Ngubn ning luong phai khéng dua thém phd phu vao [am |an véi phé clia mau
nghién ctru. Néu khong sé lam khé khan thém cbng viéc danh gia dinh tinh va dinh
lvgng va co khi lam sai lac ca két qud phan tich.

4) Nguon kich thich phai cé so d6 cau tao khdng quéa phtrc tap; nhwng lai c6 kha

nang thay doi dugc nhiéu thong sd, dé co thé chon dwoc nhitng diéu kién ph U hop theo
tirng ddi twgng phan tich hay tirng nguy én té.

5) Yé&u cau cudi cung la ngudn ning lugng kich thich phai lam tiéu hao it mau

phan tich vatrong mot s trudng hop phai khdng 1am hw hai mau phan tich, nhu trong
18
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Nhitng nguon sang thwong gap la: ngon Itra, plasma cao tan, hd quang, tia dién, laser ...
2. Hé chuan tric gdm mot hé thdng thau kinh ghép véi nhau hay hé guong hoi tu va mot
khe hep (khe vao ctia chtim sang va cé thé diéu chinh dwoc) dat & tiéu cu cta hé thau
kinh nay. Hé chuén tric ¢ nhiém vu nhan vatao ra chlim sang song song dé huéng vao
hé tan sic dé phan li thanh phd.

3. Hé tan sac lamat hé théng lang kinh hay cach tir. Hé ndy c6 nhiém vu phan li (tan sac)
chim sang da sac phtc tap ¢ nhiéu budc séng khac nhau thanh mot dai phé clia ching
theo tirng song riéng biét 1éch di nhitng goc khac nhau. Néu hé tan séc d voc ché tao bang
lang kinh thi tiasdng ngan sé bi l1éch nhiéu, séng dai 1&ch it, con néu hé tan sic duoc ché
tao bang cach tir thi nguoc lai.

4. Hé budng &nh 1amot hé thdng thau kinh hay mét hé guong hoi tu vamot mat phéng
tiéu cla cac chum sang. Hé nay cd nhiém vu hdi tu cac tia sang c6 cung bwéc song sau
khi di qua hé phan li lai voi nhau tao ra &nh ctia khe may trén mét phang tiéu. D6 chinh la
céc vach pho.

5. Hé thu ph6 c6 thé lakinh anh, phim anh, té bao quang dién, cac mang diode PDA hodc
CCD. Hé nay dwoc dat & mit phang tiéu ctia budng t6i va co nhiém vu ghi lai cac vach
pho.

Neutral
Density Filter

Mirror
—— S

Focus Bandpass
Lens Filter
‘s I
v

Camera Polychromator
Lens

Noich
Fillar

LAA CCD

VCompmer}—— Detecior

g A——F——=1

. May quang pho hap thu :

a Nguyén ly hoat dong :

Khi nguyén tr & trang thai hoi tv do, néu ta chiéu mét chum tia sang c6 nhirng buéc séng
xéc dinh vao dam hoi nguyén tir do, thi cac nguyén tlr tw do dé sé hap thu cac blrc xa cé
budc song nhat dinh (ng ding vai nhitng tia blirc xa mand co thé phat ra dwgc trong qua
trinh phét xa cta n6. Ldc nay nguyén tir da nhan nang lugng clia cac tia blirc xa chiéu vao
nd va chuyén lén trang thai kich thich c6 nang lvong cao hon trang thai co ban. D46 latinh
chét dac trung clia nguyén tlr & trang thai hoi, qua trinh do dwoc goi laquatrinh hép thu
nang lvgng clia nguyén tir tw do & trang thai hoi va tao ra phd hap thu nguyén tr cla
nguyén t6 do. Ung vai moi gia tri nang |wvong AE manguyén tir da hap thu ta sé

c6 mot vach phé hap thu véi do dai song di déc trwung cho quéa trinh dé, nghia la pho hap
thu clia nguyén tr cling la phd vach. Nhwng nguyén tir khong hap thu tat ca cac blic xa
mané cé thé phat ra dwoc trong qua trinh phét xa. Qua trinh hép thu chi xay ra doi voi

GVHD: T.SLE VU TUAN HUNG 4 SVTH: LY NGOC THUY TIEN



Phrong phéap phan tich quang ph6 cao hoc khoa 19

céc vach pho nhay, cac vach pho dac trung va cac vach cudi cling clia céc nguyén td. Do
d6, mudn co ph6 hap thu nguyén tir trivdc hét phai tao ra dwgc dam hoi nguyén tl tw do,
va sau do6 chiéu vao né mot chum tia sang c6 nhitng budc sdng nhét dinh (ng ding voi
cac tiaphat xa nhay clia nguyén té can nghién ctru.

b Binh luat Lambert — Beer :

Khi chum sang cé cuong do lotruyén t¢i moi truong c6 bé day d thi bi hap thu mét phan
nén cwdng dé anh sang ra khoi mdi tredng lal < lo. Néu lonhd vacac hién twgng phan
Xa, tan xa khéng dang ke thi :

| = loexp(-a .C.d)
Do truyén qua :
T= 1/l
Do hap thu:

A=-logT =log ee. (o .C.d)=0, 434. (a .C.d)
Trong do:
C lan6ng d6 ctia dung dich (mol/l hoac %)
d labé day cuta lép dung dich (cm)
a lahé s6 hép thu dac treng cho cau tao cua chét tan trong dung dich phu thudc b wéc
séng &nh séng don sic
o Cau tao co ban :
e Maéy quang phd 1 chim tiaphai do 2 1an : 1 1an v&i mau chuén (chi chira dung
mdi) va 1 1an véi mau can do (chta dung dich can phan tich) ->10 trong 2 1an do
phai khéng doi -> két qua phan tich khdng chinh xéc

Ngudn sang | Méy don sic. : T : Hé thu phd
cich thich [ 7| kinhloe | tLoma i s | XEr Iy
(Maudo | tin hiéu
I 1

. Méy”quang phd 2 chum tiathi anh sang t¢i duoc tach 1am 2 chum : 1 di qua mau
chuan va1 lan di qua mau can do, sau dé cuing di vao may thu dé so sanh cuong
dd ->chi phai do 1 lan -> két qua phan tich chinh xac va tinh dwgc ngay d6 hap

thu A
Ngudn sang May don sic, = 2 _|Hé thu phé
kich thich [ | kinhloc Mau chudn *| vaxtly
— tin hiéu
Mau do

e Yéu cau doi véi ngudn sang : Anh sang t¢i mau can don sic nén phai két hop
may don séc c6 kinh loc d6i véi ngubn sang ¢ vung phd rong voi budce song lién
tuc (hodc dung ngudn laser cé budc song thich hop), ngudn thwong dung la dén
Wolfram — Halogen cho pho lién tuc trong ving kha kién va hong ngoai, dén H2
hodc D2 cho pho lién tuc vung ti ngoai.
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