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1. Khai niém vé ky thuat sac ky 1dng
- Phuong phap tach
- CAc cau tir dugc tach phan bo gitra
pha tinh va pha dong

Mobile phase
- (Pha dong)

e o
@ O
/ / / / _, Stationary phase
(Pha tinh)




- Qua trinh tdch dua vao tinh chat hda hoc, vat
y va hda ly cla céac chat.

- Dua trén 2 qua trinh:
Hap phu

Gidi hap phu
- Xay ra lién tuc gitra 2 pha:
Pha tinh: chat ran hoac Idng

Pha dong: chat 1dng (1 chat hoac hon hop
nhiéu chat)



Pha dong: hoa tan va di chuyén chat phan tich
Pha tinh: gi(r chat phan tich

SKL chia thanh 2 nhom

- SK 16ng ap suat thuong (sac ky co dién)

- SK 16ng ap suat cao (SKL hiéu nang cao:
HPLC)
(High Performance Liquid Chromatography)



Dua vao ban chat cua qua trinh sac ky,
HPLC:

- SK
- SK
- SK

hhan bo

0

0

na thuong (normal phase chromatography

na dao (reversed phase chromatography)

- Sk trao d6i ion (ion exchange chromatography)

- SK ghép cap ion (ion pair chromatography)



- Dua vao trang thai pha tinh

Pha dong: Léng SK long — long (LLC)
Phatinh: Léng  (Liquid - liquid
chromatography)
Pha ddng: 16ng SK 16ng — ran (LSC)
Pha tinh: Ran (Liquid — solid

chromatography)



Khi ndi véi dau do (detector), HPLC cho
phep:
- Pinh tinh: dua vao thoi gian luu

- Binh luon = hoac dién
tl,ch peak i ‘I';l-_-..-..._-----_.-_---__-_...__-__-... e e
|
\
1]
- A
| |




2. Nguyén tac cau tao cua hé thong may
HPLC

Bl - A

0: Ngudn cung cap pha do

- Binh chua pha dong




1: Bom cao ap (hé théng cung cap dung
mOi)

- Bom pha dong vao cot tach

- Piéu khién tdc dd déng, ap suat cua
pha dong




2. Van bom mau (Injection valve):

- Bom mau PT vao cot tach theo nhiing Iu‘dng
mau nhat dinh

Tiém mau bang tay

Syringe Rheodyne

Tiém mau tu dong
(Auto sampler)




3: COt tach (Column)
- COt chlra pha tinh
- Yéu td quyét dinh qua trinh tach sac ky

- COt tach c6 kich c6
khac nhau
- Chiéu dai: 10 — 25cm

- Buong kinh: 2 — 5mm




4: Pau do (detector)

- Thiét bi phat hién chat phan tich (dinh tinh
va dinh lugng)

- C0 nhiéu loai khac nhau tuy muc dich phan
tich: UV 7 IS,H uygnh Q uang,Noa D aan,

N ieidin H otla, K hoaiPhoa,..



ISPD-M10A XP




5. Hé thdng ghi nhan va xu ly tin hiéu:
- Thu thap va xu ly két qua
- Recorder, Computer + printer, software
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Injector

Column

Detector
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Detector

& UV-Vis: detector pho hap thu phan tu

- Xa&v dinh céac chat c6 kha nang hap thu quang

& Huynh quang (Fluorescence detector): xac
dinh cac chat c6 kha nang phat huynh quang
- Alflatoxin, Mycotoxin, Amino Acid, thuOc trtr sau
ho Carbamate,....

& Pau do chi sO0 khic xa (
Refractive Index Detector: RI)


http://www1.dionex.com/en-us/ins35242.html

& Paud

0 do dan (Conductivity detector):

Xac din

& Paud

N cac ion vob co, htu co

0 khoi pho (MS: mass spectrometry)

Xac din

n phan 16n cac chat hiiu co



3. Cac qua trinh tach trong sac ky 16ng

- Qua trinh quan trong nhat trong phuong phap
sac ky

- Nhirng c&n bang dong xay ra gi(ra pha tinh va

hha ddng trong cOt sac ky

- La su van chuyén va phan bo lién tuc cla chat

OT tU dau cot dén cudi cot




- Chat phan tich luén phan bo gilra 2 pha,
trong do pha dong luén chay qua cot tach vai
mot toc do nhat dinh hoac gradient

- Hiéu qud cua qua trinh tdch phu thubc rat
nhiéu vao tuong tac gilta cac chat trong pha
tinh va pha dong

- Muc dich chinh cula sac ky la tach va dinh
tinh céac chat trong hon hop chat phiec tap



- Thoi gian chat PT bi pha tinh luu gi(r (thoi
gian luu) quyét dinh bdi:
Ban chat cla pha tinh, cau tric va tinh
chat cla chat PT
Ban chat va thanh phan cua pha dong
dung dé rira gidi chat PT ra khdi cOt sac
ky (pha tinh)



- Ghi lai toan b0 qué trinh tach sac ky clia hon
hap chat PT = sac ky dd gdom nhiéu peak.

- Pac diém cua peak PT:
CAac peak co thé tach roi nhau hoan toan
Chap nhau mét phan

Chap nhau hoan toan



- Sac ky do phan anh qua trinh tach sac ky

trong cOt tot hay khong tot.
- Tach tot: hon hop cé bao nhiéu chat = c6
bay nhiéu peak riéng biét khong chap nhau
- Chat nao bi luu gilt manh sé duogc rura
gidi ra sau cuing, chat luu giir kém sé ra
trudc



COoH o
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/@J\DEHE @ /@/“\WEH3
HO 4 HO =
1

1.  Methyl paraben

2. Henzoic Acid

3. Propyl paraben

c
_
Column: Primesep B2
Column size: 190 % 4.6 mm
Mobile phase: MeCHM-40%, H;FOP, -0.1%
Flow rate: 1.0 mbLimin
Dietection: LI 210 fim
N . | Y I I'-. JI l'a_

0 1 2 3 4 a7 min



4. Uu di€m cua phuong phap sac ky

- CO thé phan tich dong thoi nhiéu hop chat

- Khong can lam bay hoi mau

- D6 phan giai cao nho
- B0 nhay cao (ppm-pp

- Thé tich mau phén tic

qua trinh tach trén cot

n) nho dau do

N nho (1-100pL)



HOn hop chat tach khoi
nhau thé nao ?

Flow

/
Q~>Q Q

Pha tinh




Tal sao lai co su khac nhau?

T
Y

Do luc tuong tac khac nhau

Yéu

Manhf
\




Cac can bang trong cot HPLC
Mau PT di qua cot: ton tai dong thoi 3 thanh
phan:
- SP khéng chuyén dong

- Chat PT vUa chuyén dong tu dau cOt dén
cubi cOt, dong thoi phan bo lai gilta SP va
MP:

Bi SP hap phu, roi rira gidi béi MP
- MP: dung méi rira gidi va chuyén dong

Tuong tac vdi cac chat, 16i kéo va mang chat



3 tuong tac chinh:

- Su tuong tac va can bang cla chat PT vdi
SP

- Su tuong tac va can bang cla chat PT vdi
MP

- Su tuong tac cua SP va MP






F..=Fa+Fb+Fc

- Chat nao co6 luc tuong tac lon nhat sé bi
gitr Iai lau trén cot
- Chat nao c6 F nho = bi rira gidi dau tién

- F,., khac nhau nhiéu thi qua trinh tach tot



* Qua trinh tach dién ra trong cot sac ky

column

Vat liéu nhoi cot 3- 5um



Qua trinh tach

mixed sample
Y Mobile phase

-§>

\E —
S

uwnjod




5. Sac ky l6ng pha thuong va pha dao

Pha thuong Pha dao
Pha tinh Phan cuc | Khong phan
cuc
Pha dong | Khong phan | Phan cuc

cuc




Cot nhoi trong sac ky pha thuong

- C6t silica trung tinh:
-Bé mat c6 chlra nhém
phan cuc (ua nudc): -OH

-Xac dinh cac chat khong
phan cuc hoac it phan
cuc



Cot silica trén nén mach carbon:
-Si-CH,CH,CH,CN

-Si-CH,CH,CH,NH
-Si-CH,CH,CH,OCH(OH)-CH,(OH)

+ Cot cyano: da muc dich



- Dung mdi chu yéu: khéng phan cuc
+ Hydrocarbon: hexan, pentan, octan

+ Aromatic hydrocarbon: benzen, toluen, xylen,...

+ Chloroform CHCI,
+ Methylene chloride CH,CI,
- Dung maoi phu: phan cuc hoac hoi phan cuc

+ Ethanol, methanal,....



Lién két hydrogen va thoi gian luu

Manh HO\@ L
Phan sjoH /
CUS SIOH
éu
Ré:t yéu




Lién két hydrogen

& Mau phan tich co:
— H: nhc 1
COO m(?m carboxy Lian két
—OH  :nhom hydroxyl ¢ hydrogen manh
—NH : nNhdm amino

& Mau phan tich c6 nhém tert-butyl hoac
cac nhém khong phan cuc Ién

- LK hydrogen sé yéu



Cot nhoi trong sac ky pha dao

- Cot: khéng phan cuc

- Pha dong: phan cuc

- Cot silica da alkyl héa cac nhém —OH trén
bé mat silica trung tinh:

Co6t C18 (ODS)
Cot C8 (octyl)
Cot C4 (butyl)
Cot phenyl

\

/

Bé mat khéng
phan cuc

hay it phan cuc

(ky nudc)



> Xac dinh chat phan cuc, khéng phan
cuc va it phan cuc



Thoi gian luu va lién két ky nudc

HO
, 1
. C18 (ODS) y@

Manh

v

A5 )]




Dung mdi trong HPLC pha dao

- Dung méi phan cuc:
Methanol (CH,OH: MEOH), acetonitrile
(CH,CN: ACN)

- Dung dich dém

- T6i uu hoa ti 1é dd dém/ dung mdi rat quan
trong dé€ qua trinh tach tot



So sanh pha thuong va pha dao

Théng s Normal Phase | Reversed Phase
Po phan cuc cla cot Cao Thap
Po phan cuc cua dung Thap Cao

Mol

Thi tu rira giai

Chat kém phan

Chéat phan cuc ra

cuc ra trudc trudc
Tang do phan cuc Rua giai nhanh | Rua giai cham
dung moi hon hon




Ung dung cta HPLC

- Chu yéu xac dinh cac hgp chat hitu co kho
bay hoi trong nhiéu doi tuong khac nhau:

+ Amino acid
+ Acid hUu co
+ ThuOc tru sau

+ ...



Sac ky ion (lon Chromatography)
lon Exchange

R Lucion _ )
R <> " CSample -
R




- Phan tich cac hop chat ion
- C06 2 loai cOt:

+ COt trao ddi cation

Strong cation exchange . (R-SO )

& o - -



Pha dong: thuong la dung dich dém trong
dung moi nudc

Anion:

e Carbonat/bicarbonate (Na,CO,/NaHCO,)

* Potassium hydroxide (KOH)

Cation:
* Nitric acid
* Tartaric acid
* Tartaric acid/dipicolinic acid

e Tartaric acid/citric acid



Anions

A Supp 5 - 250

NaHCO,/Na,CO;; 1/3.2 mmol/L

— —
AGLDCD"*JU‘I-IE-UJM—‘-

Fluoride
Chlorite
Bromate
Chloride
Nitrite
Chlorate
Bromide
Nitrate
Phosphate
Sulfate

5.0
5.0
5.0
5.0
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5.0
5.0
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Cations

C2 - 250

Tartaric-/dipicolinic acid/crown
ether: 4/0.45/0.05 mmol/L

1 Lithium 0.5
2  Sodium 1.0
3 NH,” 1.0
4 MEA 1.0
5 DEA 1.0
6 Potassium 4.8
7 TEA 5.0
8 MDEA 4.8
9 Calcium 50
10 Magnesium 4.0

PPmM

my

80

60 4




On tap
1. Khai niém vé phan tich dinh luong
2. Tinh toan va xu ly so liéu phan tich
3. Phuong phap phan tich dung cu
P pho hap thu phan tir
P pho nguyén tu
P dién hoa
P sac ky 1dng

4. Cac bai thuc tap, tinh toan so liéu tu s6 do
thuc nghiém

U U U U
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