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HPLC Kolon Tipleri

Kullanēmē%

Silica 75

Polymer 20

Alumina 1

Others 4



different pore sizes, particle sizes and bonding chemistries

Kromasil 100 5 C18

HPLC Kolonlarē



É Particle shape

É Particle size

É Pore size

É Surface area

É Bonding chemistry

Silika



D¿zensiz

É D¿ĸ¿kperformans ve saĵlamlēk

É D¿ĸ¿k fiyat

- preparatif aplikasyonlarēnda

É Y¿ksek  performans ve saĵlamlēk

É Y¿ksek tekrarlanabilirlik

É Kontrol edilebilir homojenlik

K¿resel

Silika



Silika

Pore Size Surface Area Application
ό)ύ (m2/g)

100 300 Small molecules

300 100 Large molecules  e.g. proteins

DǀȊŜƴŜƪƭŜǊƪǸœǸƭŘǸƪœŜȅǸȊŜȅŀƭŀƴƤŀǊǘŀŎŀƐƤƴŘŀƴtutunma ve ȅǸƪƭŜƳŜ
kapasitesiartar.
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Poroshell Kolon

Protein peptide analizi-d¿ĸ¿k akēĸ-verimli pik.



ASSOCIATED GEMINAL FREE CHELATED

Least Acidic Most Acidic

Silika Y¿zeyi-Silanoller



É ¢Ŝƪ ƴƻƪǘŀŘŀƴ ōŀƐƭŀƴƳŀ

É ¢ŜƪǊŀǊǸǊŜǘƛƭŜōƛƭƛǊ  ōŀƐƭŀƴƳŀ

Silika Baĵē-Monomerik



Silika Baĵē-Polimerik

ÉDaha y¿ksek karbon y¿k¿

É Daha stabil(d¿ĸ¿k pH)



§Kalēntēsilanollerinuzaklaĸtērēlmasē

§Genelde trimethylchlorosilane (TMS)kullanēlēr

§Basik maddelerin kromatografik olarakĸeklinid¿zeltir.

Silika Baĵē-Endcapping



Baĵlē fazēn bozunmasē

D¿ĸ¿kpH

ïbaĵ kopmasē

Y¿ksek pH

ïsilika ºz¿nmesi



Slide 14

Kolonun Temizlenmesi

!ƴŀƭƛǘƛƪ ƪƻƭƻƴ ƛœƛƴ ƘŜǊōƛǊ ǎƻƭǾŜƴǘǘŜƴ ŜȊ ŀȊ нрƳƭ ƪǳƭƭŀƴƤƭƳŀƭƤŘƤǊΦ

Mobil ŦŀȊƤƴƤȊŘŀƴ ŘŀƘŀ ƎǸœƭǸ ōƛǊ ǎƻƭǾŜƴǘ ƛƭŜ ȅƤƪŀȅƤƴ.

Ters-Faz solvent ǎŜœƛƳƛ 

ωTampon œǀȊŜƭǘƛǎƛȊ Ƴƻōƛƭ ŦŀȊ
ω100% Metanol
ω100% Asetonitril
ω75% Asetonitril:25% 
Izopropanol
ω100% Izopropanol
ω100% MetilenYƭƻǊǸǊ* 
ω100% Hekzan*

* Kolon hekzan veya metilen klor¿r ile yēkandēĵē zaman

Ters-Faz taĸēyēcē fazēna dºnmeden ºnce kolon izopropil alkol ile yēkanmalēdēr



YǊƻƳŀǘƻƎǊŀŦƛƪ wŜȊƻƭǸǎȅƻƴ ǾŜ !ȅǊƤƭƳŀ

1 2 3

4

5

6

7 8

0 2 4 8 10 12 14 16 18 206
Time (min.)

Kolon: ZORBAX 300SB-C3

5 Õm, 4.6 x 150 mm

Gradyen: 19 dak.da % 15-35B 

Mobil Faz: A: 95 : 5 H2O :

% 0.1 TFAôlē ACN

B: 5 : 95 H2O : 

% 0.085 TFAôlē ACN

1. LºsinEnkefalin

2. Angiotensin

3. Rnaz A

4. Insulin

5. Sitokrom C

6. Lizozim

7. Miyoglobin

8. Karbonik Anhidraz
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.ǳ ōǀƭǸƳŘŜ ŀǒŀƐƤŘŀƪƛ ƘǳǎǳǎƭŀǊ ǘŀǊǘƤǒƤƭŀŎŀƪǘƤǊΥ

ÅbǳƳǳƴŜ ōƛƭŜǒŜƴƭŜǊƛ ŀǊŀǎƤƴŘŀƪƛ ǊŜȊƻƭǸǎȅƻƴǳ ŜǘƪƛƭŜƴ ŦŀƪǘǀǊƭŜǊƛƴ ƴŜƭŜǊ 
ƻƭŘǳƐǳΦ 

ÅYŀǇŀǎƛǘŜ ŦŀƪǘǀǊǸƴǸƴ όŀƭƤƪƻƴƳŀ ŦŀƪǘǀǊǸύΣ ǎŜœƛŎƛƭƛƐƛƴ ǾŜ ǾŜǊƛƳƭƛƭƛƐƛƴ 
ǊŜȊƻƭǸǎȅƻƴǳ ƴŀǎƤƭ ŜǘƪƛƭŜŘƛƐƛΦ 

Å!ȅǊƤƭƳŀ ǎǸǊŜœƭŜǊƛƴƛƴ ƴŀǎƤƭ ŘŀƘŀ ƛȅƛ ƘŀƭŜ ƎŜǘƛǊƛƭŜŎŜƐƛΦ 
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¥rnek
Mobil

Faz

Sabit 

Faz

El¿ent Kolon dolgu maddesi

Ywha!¢hDw!CTY !¸LwLa



Maddelerin ayērēmē

Ywha!¢hDw!CTY !¸LwLa
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YǊƻƳŀǘƻƎǊŀŦœƤƭŀǊƤƴ .ƛǊƛƴŎƛƭ 9ƴŘƛǒŜǎƛ- Kromatofrafik 
tƛƪƭŜǊ !ǊŀǎƤƴŘŀƪƛ wŜȊƻƭǸǎȅƻƴ

to

tRA

mAU

zaman

tRB

tRB- tRA
R = 2

wA + wB

R = 1.176
tRB- tRA

w1/2A + w1/2B

R = wŜȊƻƭǸǎȅƻƴ

tRA = !ƭƤƪƻƴƳŀ ȊŀƳŀƴƤ
ōƛƭŜǒŜƴA

tRB= !ƭƤƪƻƴƳŀ ȊŀƳŀƴƤ
ōƛƭŜǒŜƴB

w = .ŀȊŘŀƪƛ ƎŜƴƛǒƭƛƪ

w1/2=ȅŀǊƤ ȅǸƪǎŜƪƭƛƪǘŜƪƛ 
ƎŜƴƛǒƭƛƪ
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wŜȊƻƭǸǎȅƻƴ 5ŜƐŜǊƭŜǊƛ

Eĸit pik alanlarē iin 1.5 deĵerindeki 

R baĸlangē ayrēlmasēnē verir.  

0.4 0.5
0.6 0.7

0.8 1.00 1.25
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TȊƻƪǊŀǘƛƪ 9ƭǸǎȅƻƴ Tœƛƴ ¢ŜƳŜƭ wŜȊƻƭǸǎȅƻƴ 5ŜƴƪƭŜƳƛ

N:  aŜǾŎǳǘ ƻƭŀƴ ǘƻǇƭŀƳ ǘŜƻǊƛƪ Ǉƭŀƪŀ ǎŀȅƤǎƤΤ ƪƻƭƻƴ ǾŜǊƛƳƭƛƭƛƐƛ

ƪΩ:  YŀǇŀǎƛǘŜ ŦŀƪǘǀǊǸ(ŀƭƤƪƻƴƳŀ ŦŀƪǘǀǊǸ),  Ǉƛƪ ŀƭƤƴƪƻƴƳŀ Ŧƻƴƪǎƛȅƻƴǳ

ǇƛƪƭŜǊƛƴ ǊǀƭŀǘƛŦ ŀȅǊƤƭƳŀǎƤΤ ǎŜœƛŎƛƭƛƪ Ŧƻƴƪǎƛȅƻƴǳ

KapasiteSeicilikVerimlilik

R = 1/4 N x x
k'

1 + k'
- 1
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wŜȊƻƭǸǎȅƻƴ CŀƪǘǀǊƭŜǊƛ

Kapasite 

Seicilik 
Verimlilik
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Kapasite ς!ƭƤƪƻƴƳŀ 

Inject

O

t  - t OR

t
=k'

t
O

tR2

tR1

¸ Kapasite faktºr¿ (alēkonma faktºr¿) bir bileĸiĵin 

belli bir mobil faz da, sēcaklēk ve kolon tipinde 

karekteristik bir ºzelliĵidir. 

¸ Kapasite faktºr¿ kolon boyutlarēnēn ve akēĸ 

hēzēnēn etkilerini yokeder.

¸ Kapasite faktºr¿:

duraĵan faz iindeki madde miktarē

mobil faz iindeki madde miktarē

deĵerine eĸittir. 

SeicilikVerimlilik

R = 1/4 N x - 1

Kapasite

x k'

1 + k'
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YŀǇŀǎƛǘŜƴƛƴ wŜȊƻƭǸǎȅƻƴ «ȊŜǊƛƴŘŜƪƛ 9ǘƪƛǎƛ

R

kô

0 2 4 6 8 10

TŘŜŀƭ ƪΩ
!ǊŀƭƤƐƤ

ƪΩŘŜƪƛ ŘŜƐƛǒƛƪƭŜǊƛƴ 
ǊŜȊƻƭǸǎȅƻƴ ǸȊŜǊƛƴŘŜƪƛ 
Ŝǘƪƛǎƛ ŀȊŘƤǊ

ƪΩ  ŘŜƪƛ ŘŜƐƛǒƛƪƭƛƪƭŜǊ 
Ŝƴ ōǸȅǸƪ ŜǘƪƛȅŜ ǎŀƘƛǇǘƛǊ 

12 14 16

Kapasite

k'

1 + k'

wŜȊƻƭǸǎȅƻƴǳ ŀǊǘƤǊƳŀƪ ǸȊŜǊŜ ŀƭƤƪƻƴƳŀƴƤƴ ƪǳƭƭŀƴƤƭƳŀǎƤ  Ŝƴ œƻƪ
ƪΩ л ila 5ŀǊŀƭƤƐƤƴŘŀ ƛƪŜƴ Ŝǘƪƛƭƛ ƻƭƳŀƪǘŀŘƤǊΦ
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Kapasiteςaƻōƛƭ CŀȊ .ƛƭŜǒƛƳƛ
Daha Zayēf ¢ºz¿c¿ Bileĸimi

% 60 Asetonitril

% 40 Su

Zaman (dak.)

2 4 6 8 10

m
A

U
m

A
U

Daha G¿l¿ ¢ºz¿c¿ Bileĸimi

Zaman (dak.)

% 80 Asetonitril

% 20 Su

2 4 6 8 10

Kromatografik bir pikin kapasitesini 

deĵiĸtirmenin tek ºnemli yolu mobil faz 

karēĸēmēnē deĵiĸtirmektir:

Â Mobil faz kuvvetinin artērēlmasē el¿entler 

iin kapasite faktºr¿n¿ d¿ĸ¿r¿r. 

Â Ters fazlē iin, %10 oranēnda organik artēĸē 

her bir kromatografik pik iin kô yē 2 ya da 

3ôl¿k bir faktºrle d¿ĸ¿r¿r.
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{ŜœƛŎƛƭƛƪ

Seicilik Verimlilik

R = 1/4 N x - 1

Kapasite

x k'

1 + k'

a= ƪΩB
ƪΩA

a= 1.1 a=1.4 a=1.8

ÅMobil Faz Bileĸimi

ÅMobil Faz

ÅMobil Faz pHôsē

ÅKolon Sēcaklēĵē

ÅKimyasal EtkilerïKatkē maddeleri

ÅDuraĵan Faz
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{ŜœƛŎƛƭƛƐƛ 9ǘƪƛƭŜȅŜƴ tŀǊŀƳŜǘǊŜƭŜǊ

AZALAN ARTAN

Daha zayēf 

ºz¿c¿ler

Daha g¿l¿ 

ºz¿c¿ler

IPA/Su MeOH/SuACN/Sur

Y¿ksek Organik

Duraĵan Faz

C-2

C-18

D¿ĸ¿k Organik

Duraĵan Faz

Kolay

aĸērē y¿klenir

Kolay 

aĸērē

y¿klenmez

Mobil faz bileĸimindeki 

deĵiĸiklik

Duraĵan  fazēn deĵiĸtirilmesi
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.ŀƐƭƤ CŀȊƭŀǊŘŀƪƛ 5ŜƐƛǒƛƪƭƛƪ {ƻƴǳŎǳ .ǳƐŘŀȅ tǊƻǘŜƛƴƛƴŘŜƴ 
TȅƛƭŜǒǘƛǊƛƭƳƛǒ w-gliadin wŜȊƻƭǸǎȅƻƴǳ

Koĸullar:   ZORBAX 300SB,  4.6 mm ID x 150mm;  Doĵrusal Gradyen, 60 dakikada % 23 -

%48 B A= Su iinde %0.1TFA;  B= Asetonitril iinde %0.1 TFA; Sēcaklēk: 50ÁC;  

Akēĸ: 1 mL/dak;  

Det.: UV-210 nm

Marchylo, B.A., D.W. Hatcher, J.E. Kruger, and J.J. Kirkland. 
Cereal Chemists, Inc.,69 (1992) 371-378.
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{ŜœƛŎƛƭƛƐƛ 5ŜƐƛǒǘƛǊƳŜƪ Tœƛƴ YƻƭƻƴƭŀǊƤƴ 5ŜƐƛǒǘƛǊƛƭƳŜǎƛ

Optimize Gradyen Koĸullarē 
Kullanēlarak 9 Peptidin 
Ayrēlmasē

Koĸullar:

Her bir peptitten 2 Õg enjekte 
edilir, 1 mL/dakb40ÁC, 30 
dakika iinde % 0-36B; A ï
%0.1 TFA/H2O, B ï%0.1 
TFA/ACN

ZORBAX 300SB-CN

ZORBAX 300SB-C18

Boyes, B.E., D.G. Walker,  Journal of 
Chromatography A, 691 (1994) 337-347.
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5ǳǊŀƐŀƴ CŀȊƤƴ 5ŜƐƛǒǘƛǊƛƭƳŜǎƛ
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Yƻƭƻƴ ¢ŜǊƳƻǎǘŀǘƤƴƤƴ !ȅǊƤƭƳŀ ǸȊŜǊƛƴŘŜƪƛ 9ǘƪƛǎƛ

40Ü C

65Ü C

100 5

Zaman, dak.

A B

A
B
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wŜȊƻƭǸǎȅƻƴǳƴ TȅƛƭŜǒǘƛǊƛƭƳŜǎƛ ƛœƛƴ {ƤŎŀƪƭƤƐƤƴ YǳƭƭŀƴƤƭƳŀǎƤ

108

9

300 SB-CN

8

9

10

300 SB-C3

8

9

10

8

9

10 60º C35°C Resolution
Improvement
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Verimlilik

D
e

te
c
to

r 
R

e
s
p

o
n

s
e

In
je

c
t

Zaman

Y¿ksek 

Verimlilik

D¿ĸ¿k Verimlilik

KapasiteSeicilikVerimlilik 

R = 1/4 N x x k'

1 + k'
- 1
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±ŜǊƛƳƭƛƭƛƐƛƴ IŜǎŀǇƭŀƴƳŀǎƤ

t
R

W

Wi/2

Zaman
B

In
je

c
t

N= 16
2tR

wB
=5.54 

tR

W1/2

2

=2p
hptR

A

2

HETP = L
N

N = Verimlilik; tƭŀƪŀ {ŀȅƤǎƤ
HETP= ¢ŜƻǊƛƪ .ƛǊ tƭŀƪŀȅŀ 9ǒŘŜƐŜǊ 

¸ǸƪǎŜƪƭƛƪ
L= Yƻƭƻƴ ǳȊǳƴƭǳƐǳ
hp= tƛƪ ȅǸƪǎŜƪƭƛƐƛ
A=tƛƪ !ƭŀƴƤ
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Dispersiyonς!ƪƤǒ ±ŀǊȅŀǎȅƻƴǳ

Â Sēkēca doldurulmuĸ 

kolonlar kullanēn.

Â Dar kolonlar kullanēn

Â K¿¿k paracēk 

b¿y¿kl¿ĵ¿ kullanēn

Ķlk

Bant

Son

Bant 

Gen. A = Akēĸ Varyasyon Etkisi

Doĵrusal Hēz

H
E
T
P

Au
0.33

Eddy 5ƛŦǸȊȅƻƴǳ Laminar Flow

DŜƴƛǒƭƛƐi
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¢ƛǇƛƪ !ƪƤǒ IƤȊƭŀǊƤ

4.6 1-2

3.0 0.4-0.8

2.1 0.2-0.4

1.0 0.05-0.09

mm i.d.(5um paracēk) mL/ dak

akēĸ hēzē2 =
i.d.2
i.d.1

2

akēĸ hēzē1
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!Ǌǘŀƴ !ƪƤǒ IƤȊƤ ƛƭŜ !ƴŀƭƛȊ {ǸǊŜǎƛƴƛƴ YƤǎŀƭǘƤƭƳŀǎƤ

mAU

0

10
20

30  DAD1 A, Sig=254,16 Ref=360,100 (H:\NUKE\NUKE0048.D)

mAU

0

10

20

30
 DAD1 A, Sig=254,16 Ref=360,100 (H:\NUKE\NUKE0049.D)

min0 1 2 3 4 5 6 7 8

mAU

0

10

20  DAD1 A, Sig=254,16 Ref=360,100 (H:\NUKE\NUKE0053.D)

01576S1.PPT

Zorbax SB-CN

F = 1.0
6min

F = 1.5
4min

F = 2.0
3min

G

C A
T

LC: HP1090
KolonlarΥ пΦс Ȅ мрлΣ р ҡa
!ƪƤǒ: 1.0 mL / dak.
A: 0.1% TFA 
B: 97.5% MeOH :

2.5% H2O (0.1% TFA)
{ƤŎŀƪƭƤƪ.: 30ϲC
Detek.: 254 nm
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Ekstra-Kolon Hacimlerinin Etkisi

мл ҡ[

нл ҡ[

Zaman, dak.

2.1 x 150 mm
F = 0.2 mL / dak.

ĈNumune Hacmi
Ĉ.ŀƐƭŀȅƤŎƤ .ƻǊǳƴǳƴ IŀŎƳƛ
Ĉ5ŜǘŜƪǘǀǊ IŀŎƳƛ
Ĉ5ŜǘŜƪǘǀǊ ƘƤȊƤ
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tƻǊ .ǸȅǸƪƭǸƐǸ ǾŜ aƻƭŜƪǸƭŜǊ .ǸȅǸƪƭǸƐǸƴ tƛƪ DŜƴƛǒƭƛƐƛ 
«ȊŜǊƛƴŘŜƪƛ 9ǘƪƛǎƛ

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

0.18

0.2

300SB-C18 (300¡)

SB-C18 (80¡)
P

W
 1

/2

MA > 4,000 iin geniĸ bir por b¿y¿kl¿ĵ¿ sein.
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Kolon ¦ȊǳƴƭǳƐǳ ǾŜ wŜȊƻƭǸǎȅƻƴ

A
b
so

rb
a

n
ce

1 2
3 4

5 6 7

4.6 x 15 mm

4.6 x 30 mm

4.6 x 50 mm

4.6 x 75 mm

4.6 x 150 mm

SB-C18

Numune:
1. Asetaminofen(4-asetaminofenol)
2. Kafein
3. 2-Asetamidofenoll

4. Asetaniid
5. Aspirin (asetilsalisilik asit)
6. Salisilik asit
7. Fenasetin(asetofenetidin)

Koĸullar: LC: Hewlett-Packard HP1100

Kolonlar: Zorbax SB-C18, 3.5 Õm

Mobil Faz : 1 mMoktan s¿lfonik asit, Na tuzu, pH 2.5 : ACN (80:20)

UV: 275 nm; Akēĸ: 2.0 mL / dak.; 70ÁC

Enj. Hacmi: 1 ÕL


