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Ph6é hap thu phan t& UV-Vis: t6 hop sw chuyén murc
nang luvong cla cac dién tlr hod tri trong lién két o, 1t va
doi dién tl n, cung vdi sw quay va dao dong cua phan tw
khi chiéu chum tia sang kich thich phu hop trong vung
UV-Vis
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‘ Nhirng chit nhuw thé nao sé cho phé UV-Vis?

Nhirng chat khdong cho phé UV-Vis c6 do dwoc khéng?




CAC CHAT KHONG CO PHO UV-VIS

« Chat phan tich c6 phd UV-Vis: mau phai dwa vé trang thai 16ng (dung dich
dong thé), bang cach hoa tan mau phan tich trong modt dung méi phu hop, co
thé l1a nwdc/dém hay dung méi hiru co. Tuy nhién can chd y: dung méi hoa tan
chat phan tich phai khdng c6 phé UV-Vis trong ving phd cla chat phan tich,
gay &nh hwdng dén phép do.

 Néu chat phan tich khéng c6 phd UV-Vis (vi du: cac ion kim loai), thi phai cho
chat do tac dung v&i modt thude thir quang phu hop, dé tao ra mét sdn pham
(thwdng |1a hop chat phirc bén) c6 phd UV-Vis theo mét phan trng c6 tinh chat
dinh lwong trong cac diéu kién thich hop. Sau d6 kich thich va do phd UV-Vis
cda sadn pham nay.




THUOC THU/PHOI TU DUNG TRONG UV-VIS

Mét thudc thir quang (L) mudn dung duoc trong phan tich phd UV-Vis can dap &ng
cac dieu kién sau:

- Phan rng dwoc véi chat phan tich, co tinh chat hoan toan dinh lwong va chi tao
ra modt sdn pham bén duy nhat (hop chat hay ion phic) c6 phd UV-Vis. Nghia la
phan &ng xay ra chi mét chiéu va khdng cé phan wng phu khac kém theo.

« San pham sinh ra clia phan (rng phai cho phd UV-Vis cang nhay cang tot, dé co
thé xac dinh dwoc ham lwong nhd va vét cia chat phan tich.

 San pham sinh ra phai 6n dinh, c6 thanh phan xac dinh, khdng phan ly va bén
trong mot thdi gian nhat dinh, da dé cé thé thwe hién dwoc phép do phd UV-Vis
va tinh dung dwoc ndng dd chat phan tich.

M+L = ML J



DINH LUAT HAP THU QUANG

A, = eL.CP

A: P hap thu quang

A: Budc song chum sang kich thich (nm)

L: Bé day 16p dung dich (bé day cuvet) (cm)

C: Nong do dung dich (M)

b: Hé s6 phu thudc vao ban chat va ndong do ciia mdi chat hap thu quang (0 <b < 1)
Khib=1-2>A=¢L.C

€: Hé~sé tf}t phan ti/hé s6 hap thu quang riéng phan phan tir gam cia chat, dic trung cho

mo1 chat

Néu nong do6 chat trong cuvet Cy, =1 M va L =1cm, thitaco: A, = ¢,

Nhi¥ng sai léch doi v&i Dinh luat hap thu quang sé dan dén
sai s6 trong phuwong phap UV-Vis? J
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CAC TINH CHAT CUA DO HAP THU QUANG NIFC
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CAC TINH CHAT CUA DO HAP THU QUANG NIFC

Po6 hap thu quang phu thudc
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) BE day I6p dung dich cang tiing thi . —>
dd hap thu quang cang Ié&n Bé day cua I&p dung dich (L)

Pé thudn tién:L=1cm

J
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‘ Pé thuin tién, thwong dung cuvet cé L=1 cm
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CAC TINH CHAT CUA DO HAP THU QUANG NIFCO

A
Do hap thu quang phu thudc vao néng do: A = f(C)

Vi moi chat ¢ pho hap thu phan tr ving UV-Vis,

lubn tim dugc mot gia tri nong do C, dé:

a) V&i moi Cy < C,: thi b =1, quan hé giira d6 hap
thu quang A, va nong do C cta chat trong cuvet
la tuyén tinh va phuong trinh d6 hap thu quang cé
dang y = ax.

b) V&i moi Cy > C,: thi 0 < b < 1 (b tién dan vé 0, T
khi Cy tang), va quan hé gitta d6 hap thu quang A,
va nong do Cy cua chat trong cuvet la khong !
tuyén tinh. o .

Do hap thu quang (A)
N\

N ar o ezale 0 . - Néng d6 dung dich (C)
‘ Can tim gia tri Co dé thu dwoc khoang tuyén tinh

cho viéc dinh lwong: A = k.C (y = a.x) /l



CAC TiNH CHAT CUA PO HAP THU QUANG

D6 hap thu quang cé tinh chat cong tinh

* Dung dich hén hop

Agg =

(Ay+ A, +o +A)

Ay = (C+&C+... +¢C,).L
Tu do co6 hé phuong trinh:

Ay =
Ap =

Akn -

—)

(€3Cy tepCht . +6,C).L (1)
(€1Cp +6,)C + .o + £5Cy).L (2)
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Can chu y khi:

D$ hap thu quang
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Chat can tro/
thudc thir dw

Chat phén tich/
san pham phrc

== Ph§ cHng hwdng

hioh

30 400

Buwéc song

- Trong dung dich cé nhiéu ciu tlr/chat phan tich cé phd gian nhau
- Khi str dung cac thudc thir/phdi tir sé cé pho gan véi phirc J



CAC NGUYEN NHAN GAY SAI LECH

DINH LUAT HAP THU QUANG

ﬁ Theo dinh luat hip thu quang: A = f(A,L,C).

- \ khe ra , > Moi su sai 1éch caa ba tham s6 nay déu co
§ 2 al thé dan dén lam sai léch quy luat hap thu
1 guang.

ke vao R ™ ! 1. Chim sang chiéu vao cuvet khéng hoan
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‘ Hé thiét bi phai c6 bd phan phan gidi quang tot (str dung cach tr),
chon loc dwoc cac tia sang cd bwdc sdng phu ho'p véi chat phan tich,

cho d6 nhay cao J




CAC NGUYEN NHAN GAY SAI LECH

DINH LUAT HAP THU QUANG

2. C4ac diéu kién do do hap thu quang A, vi du bé day L ciia cuvét, do trong suot ciia bé
mait cuvet khéng that dong nhat, bé mit cuvét gay cac hién twong quang hoc phu, nhw
tan xa, hap thu,.....
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Cuvet nhya Cuvet thay tinh Cuvet thach anh

‘ Can sir dung dung vat liéu, chat lwong va phuong thirc ché tao cuvet tot nhat
nham han ché cac tin hiéu quang nhiéu va ting cworng dd nhay cho phép phan tich 12



CAC NGUYEN NHAN GAY SAI LECH

DINH LUAT HAP THU QUANG

3. Céc yeu to lam sai 1¢ch nong @9 C thyc cia chat phan tich khi do d9 hap thu quang phan tir A.

Nguyén nhan caa cac sai léch nay co thé bao gom:

« Su phan li cua phan tr chat phan tich: d6 phan ly a = f(C) = & nhiét do va cac diéu kién khac nhau
thi a sé& khac nhau.

- Pé khic phuc yéu to nay, C,élc hop chat do quang phai la c4c hop chat bétn, hay cac phtic bén. Ttc la
do phan ly cua chdng phai rat nho, khdng dang ké va cang nho thi cang tot.

e M0i truong pH caa dung dich mau: yéu té ndy anh hudng dén su hinh thanh, o bén va su ton tai cta
cac hop chat trong dung dich mau do, nhat 1a cac hop chat cd chtra cac goc acid hay base yéu.

- Khao sat tim diéu kién pH sao cho két qua d6 hap thu quang 16n nhat va 6n dinh nhat

e Su ton tai, lwgng du nhiéu hay it ctia thudc thir tao phite sinh ra hop chat can do quang.

~ Khao sat luong ,thuéc thtr phil hop nhat (it qua sé khong du dé tao phurc, nhiéu qua s& gay anh hudng
den két qua do hap thu quang cta phirc cO chira chat phéan tich)

» Sy ¢6 mit cua cc ion va cac chat la khac c6 trong dung dich mau: yéu to nay rat phirc tap, phu thudc
nen mau

- Can duogc xem xét/khao sat trong mdi truong hop cu thé, néu c6 anh hudng can phai loai trir bang.
phuong thirc phu hop. J




CAC NGUYEN NHAN GAY SAI LECH

DINH LUAT HAP THU QUANG

(a) (b)
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T iisad / A= (a)- Do ngudn khong don sac.
// (2): Kinh loc
| ik (b)- Do moi truong, pH dung
” - dich do.
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(€)- Do thuoc thir du nhiéu.
g (d)- Do cac ion khac co trong
) L
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CAC NGUYEN NHAN GAY SAI LECH

DINH LUAT HAP THU QUANG

4. Trong mét mirc d9 nhat dinh, d9 hap thu A cita cac chat cO phu thudc vao nhiét
d9, hoiic chat phan tich/san pham phirc bi phan hity khi nhiét do ting/cao.

> Can khao sat anh hudng ciia nhiét d6 doi véi moi phép do UV-Vis cua c4c chat phan
tich nhat dinh, néu can, phai on dinh nhiét do trong suét qua trinh do pho UV-Vis.

5. Cac bd phan trong hé quang ciia may do phé hap thu, nhw sw hap thu, su tan xa,
s phan xa anh sang ciia cac thau kinh, ling kinh, cach tir, cac hé gwong, va tinh
khong that dong nhat cao ciia chung.

> C4c yéu té nay, khi ché tao may do quang UV-Vis, cac hang d3 cb gang hét mic dé
han ché dén mutc nho nhat, ma co thé bé qua duogc. Piéu ndy phu thudc vao mdi may
do pho UV-Vis va mdi hdng ché tao (chat luong ctia may do UV-Vis) khac nhau s& co
cac phuong thitc bo chinh nén khac nhau nham han ché anh hudng nay J




CAC NGUYEN NHAN GAY SAI LECH

PINH LUAT HAP THU QUANG
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CAC CHU Y KHI PO TREN THIET Bl UV-VIS

Trwée khi do

- Can dadm bao rang cuvet sach sé&, cac giot nwdc trén thanh bén trong/ngoai can
dwoc lau bang giay chuyén dung. Khéng dwoc dung tay lau trwe tiép, dé gay
thwong tich cho tay ngwdi sir dung va/hoac xuwdc cuvet.

- Mau nén chiém tlr 66% dén dwdi 80% tdng thé tich cla cuvet 1a tot nhat.
Khéng nén dé qua nhiéu dé dan dén viéc mau trong cuvet tran ra ngoai va lam
an mon thiét bi, néu it qua s& khdong do dwoc hodc cho két qua khdng chinh
Xac.

Trong qua trinh do

- Khi thiét bj dang hoat ddng, khdng dwoc mé nap khoang chira mau.

- Khi thiét bj quang pho dang hoat dong, tuyét do6i khéng dé dung moi 1dng l1én bé
mat cla thiét bi. Néu c6 ro ri chat 1dng, can phai dwoc lam sach kip thoi.




CAC CHU Y KHI PO TREN THIET Bl UV-VIS

Sau khi do

- Khi do xong, chat thai 1dng trong cuvet can dwoc x& ly kip thdi, lam sach céac
cuvet bang nwdc cat va say kho tw nhién hodc bang thiét bi chuyén dung,

- Tat ngudén may sau khi st dung theo dung hwéng dan clia nha san xuat.

- S dung thiét bi quang phé trong diéu kién mdi trwéng nhat quan, yéu td nhiét
dd va khéng khi can dam bao dung nhw hwéng dan ctia nha san xuat khuyén
cao.

- Thwdng xuyén hiéu chuan thiét bi quang phd nham dam bao han ché téi da sai

>

s0, cho két qua chinh xac nhat.



CAC VAN PE THUONG GAP KHI PO UV-VIS

Khéng str dung dung cuvet khi - Vung UV: cuvet thach anh

do 0 cac vung pho khac nhau /4 vis: cuvet thach anh, thiy tinh, nhia

Khong phan biét dwgoc mat Phan biét dwa vao mui tén trén cuvet: mat cé mui
trong va mat nham & mét sO tén la mat trong
cuvet, dac biét |la cuvet nhuwa,

lam két qua bj sai léch




CAC VAN PE THUONG GAP KHI PO UV-VIS

Két qua khdng khac nhau qua cac C6 thé do trang cuvet chwa dwoc can

nong dd do hodc két qua do khéng than, sau mdi lan do can trang lai bang

tuyén tinh khi do day dung dich chudn dung méi phu hop (nwéc) va dung dich
mau do tiép theo

Thé tich mau qua it Can cho mau vao khoang 2/3 dén 3/4
cuvet




CAC VAN PE THUONG GAP KHI PO UV-VIS

Két qua bi nhiéu, tin hiéu khéng 1ap lai C6 thé do dung dich mau do c6 bot khi

Két qua do bat thuwdng, khéng cho gia Dat sai chiéu cla cuvet khi do mau voi
tri dung may UV-Vis > Mat trong la mat anh sang
truyén qua




CAC VAN PE THUONG GAP KHI PO UV-VIS

Van de

Két qué bi thay dbi theo
thoi gian

Két qua do bj nhiéu nén
hoac nong do cao hon

Chwa phan biét dwoc vi
tri dat mau blank va mau
do, thao tac khi do &
may UV-Vis

Giai phap
- Mét s6 dung dich dé bay hoi > can st dung dung
cuvet cd nap tranh bi bay hoi

- Mt s6 phirc khong beén, bi phan ly - can nghién ctru
do bén cua phtrc theo thoi gian va do trong khoang
thoi gian phire bén

Khi do mau can cé mau trang (mau blank) de bu trir

nén: nén dung mdi, thudc thir va cd nén mau

- V&i may 1 chum tia: do va “zero” mau blank va sau do
do tiép cac dung dich mau

- V@i may 2 chum tia: can gitr nguyén cuvet chlra mau
blank va thay déi cac dung dich do & cuvet con lai




CAC VAN PE THUONG GAP KHI PO UV-VIS

Giai phap
Poi khi ndng do Can khao séat co6 thé nong dod tuyén tinh theo quan hé: logC

khong tuyén tinh véi tuyén tinh véi A, ...
A theo phwong trinh

A =¢€bc

Tin hiéu cao qua Néu nong d6 dung dich cao qua hodc thap qua, ngoai

hodc thap qua khoang dwdng chuan/khoang tuyén tinh thi tang néng dé
(lam giau) hoac pha loang dung dich do

Tin hiéu thap hon - C6 thé do phirc mau bi anh huéng béi anh sang, can dé

binh thwong trong binh t6i mau hoac boc bang giay bac

- C6 thé do dén gidm nang lwong, can phai ddm bao nguoén
dién on dinh, han ché so lan bat tat, nén kiém tra s6 gi& st
dung cua dén dée dam bao cwdng d6 anh sang phu hop

23'



KET LUAN

= Phuwong phap UV-Vis c6 nguyén tac co ban, dé thuwc hién, cho dd chinh xac
va do nhay phu hop

= Trong qué trinh do phd UV-Vis can tuan thd cac bwdc theo nguyén tac cua
phuwong phap.
= Can chl y céc sai léch cua dd hap thu quang, cac chd y trong qué trinh do tly

thudc vao ddi twong chat phan tich va nén mau.

= V@i mbi trwdng hop do quang cu thé cla cac chat phan tich can xem xét tat
ca cac yéu to trén, dé tim ra cac diéu kién thich hop nhat cho phép do phd
UV-Vis, nham loai trtr cac anh hwéng va dat dd chinh xac cao ctia phép phan

tich. i
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