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Influence of Temperature on Separation Behaves of HPLC
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(*Qiqgihr University, gigihaer,116011 2dalian institute of physical chemistry, dalian 161006, China)
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Abstract Temperature is an important factor of HPLC performance. Because of the elevated temperature, viscosity of
the mobi le phase decreased, backpressure over the column reduced, the speed of mobi le phase can be improved, and shorten the
analytical time and adjust the selectivity. At the same time, under the higher temperature, the use of organic solvent can be
decreased. Elevated the analytical temperature is an efficient and economic method for high performance chromatography. The
influence of temperature on Separation Behaves of HPLC is reviewed in this paper.

Key words Temperature; high performance liquid chromatography; review

1 [7-91
[71
pH [10-11] [12]
[13] SubWwcC
e )
,Liul4
80 Thompson[ts]
1 1987 Warren!?
Horvathl4
HPLC HPLC
Alain Lacassel®l 2
125
145
2006-05-20
(1981-)
* (1964-)

74 Modern ScientificIngruments 2006 5



/ 100mmx 4._.6mm i.d 30

500-1000
20-40 ImL/min 100 5 mL/min
/s 30 70
min 100 4 min
van Deemter
H=A+B/u+Cu 1
u A B 3
C
A
Ink=-A H/RT+A S/R+Inf3 3
A H ,AS
6l B 2y Dy vy R . 1 B A H
D Ink T
B C
Greibrokk®1 20-
70
C (17 Jonest?1
1 Yang!®!
H=a+b(T>273T) + c/T 2 4- 100 19 min 150
T a b c a 6.4 min 100 27
b(T? -273T ) c/T 200 4.84 Yan 2 -
b(T? -273T) 25 150
c/T b(T? -273T) 2 25
c/T 20min
150 20s
[s1 H-u
1 1 ‘ s i' B
H-u 1B
[21 i E{i
I s
1 f‘. 3
LJL_JL___ A
T -7
f 1 2 3 4 5
B A: 25 30%ACN 4 ml/min
B: 150 30%ACN 15 mL/min
2
4
:0.85m x 0.075mm 1.D.
1 H-u
i i i AH k
Lil] PBD-Zriconia

50%

2006 5



231 | jree

pKa pKa
pKa
Hancock[?%]
C18

[26]

Greibrokk 21

Kondo[?"1 C18

Peter?l

35min
Snyder 2l

13min

mPBD- Zirconia 100 m mx 2.1mm i.d.,

100 150
4
1%
140
50pg
Carrtkl

76

C8
Peter
HPLC
Marsinl1
3p

Greibrokk 1

1
90 pH 2 7
[10,11,31-33]
FID
[34-36]
6
20
Andersenl®1
[38-39]
3
Carrbol
2mm

15 rl'

| ) J— — - — :'

150 R — |

0h" _; i
B
i —— o I
- _;,_‘n 120 150 o"é.“gpn / i
A B
3 [41]

10

Modern ScientificIngruments 2006 5



[1] Herbut G, Kowalszyk J. S .The effect of temperature on the efficiency
parameters in adsorptive LC [J].HRC& CC, 1981, 4:27

[2] Vincent Warren.F.Influence of Temperature on Column Efficiency in Re-
versed-Phase Li-quid Chromatography [J].Anal Chem, 1988, 60:2821

[3]1 . - [J]- 2000 25
46

[4] AnitaF.D, Horvath C, HPLC at elevated temperature [J].Chromatogr,
1988, 435(1):1

[5] Alain Tehapla,Sylvlie Heron.Role of Temperature in the Behavior of Ho-
mologous Series in Revered-Phase Liquid Chromatography[J].Anal Chem,
1988,60:1443-1448

[6] LacasseK,Engelhardt H,High temperature LC,Abstracts of Papers, the 15th
International Symposium on LC,Basel,June 1991,P173/2

[7] Zhao Jianhong, Peter W.Carr, Synthesis and Eval uation of an Aromatic
Polymer-Coated Zi-rconiafor Reversed-Phase Liquid Chromatography [J].
Anal Chem, 1999, 71:5217

[8] Sun Lifang, Peter W.Carr, Mixed-Mode Retention of Peptides on Phos-

phate-Modified Poly-butadiene-Coated Zirconia [J].Anal Chem, 1995, 67:

2517

Clayton Mcneff,Peter W.Carr,Synethesis and Use of Quaternized

&)

Polyethylenimine-CoatedZirconia for High-Performance Anion-Exchange
Chromatography[J].Anal Chem,1995,67:3886

[10]Roger M,Robert J,Superheated water as an eluent for reversed-phase high-
performance liquid chromatography[J].Journal of Chromatography A,1997,
785:49

[11]Trna MP,Colin FP,Salvation characteristics of pressurized hot water and
its use in chromatography[J].Anal Commun,1999,38:71

[12] . [J-

2005 23 3 238

[13] . [J]- 2000 35 11
832

[14]Guanglui Liu, Svenson L, Extra-column band broadening in high-tempera-

ture openrubular liquid chromatography [J].Chromatography, 1993, 633:25

2006 5

[15] Thompson.D,Peter W.Carr.A Study of the Critical Criteria for Analyte
Stability in High-Temperature Liquid Chromatography[J].Anal.Chem,
2002,74;1017-1023

[16] Kephart T.Scott, Purnendu K.Dasgupta. Superheated water eluent capil-
lary liquid chromatography [J].Talanta, 2002, 56:977-987

[17]Karger.B.L, Snyder.L.R.An Introduction to Separation Science, John Wiley
and Sons, New York, 1973

[18]'Yu Yang, A model for temperature effect on column efficiency in high-tempera-
ture liquid chromatography [J].Analytica Chimica Acta, 2005, 11:4

[19]Jianwei Li,Yue Hu,Fast Separations at Elevated Temperatures on
Polybutadiene-Coated Zirconia Reversed-Phase Material[J].Anal Chem,
1997,69:3884-3888

[20]Greibrokk T,Andersen T,High-temperature liquid chromatography[J].Chro-
matography A,2003,1000(12):743

[21]Yu Yang,Aaryn D.Jones,Reerention Behavior of Phenols,Anilines,and
Alkylbenzenes in Liquid Chromatographic Separations Using Subcritical
Water as the Mobile Phase[J].An-al Chem,1999,71:3808

[22]Bingwen Yan, Jianhong Zhao. High-Temperature Ultrafast Liquid Chroma-
tography [J].Anal Chem, 2000, 72:1253-1262

[23]Zhu Cuiru, David M, Elevated Temperature HPLC: Principles and Appli-
cations to Small Molecules and Biomolecules [J].LC-GC North America,
1995, 23:54

[24]Li Jianwei, Effect of temperature on selectivity in reversed-phase liquid
chromatography, a thermodynamic analysis [J]. Analytica Chimica Acta,
1998, 369:21

[25]Hancock W.S,Chloupek R.C.Temperature as a variable in reversed-phase
high-performance liquid chromatographic separation of peptide and protein
samples:|l.Selectivity effects observed in the separation of several peptide
and protein mixtures[J].Chromatography A, 1994, 686:45-59

[26]Peter W, Li Jianwei,Effect of Temperature on the Thermodynamic Properties,
Kinetic Performance and Stability of Polybutadience-Coated Zirconia[J].
Anal Chem,1997,69:837

[27]Kondo.T, Yang.Y.Comparison of elution strength, column efficiency, and
peak symmetry in subcritical water chromatography and traditional re-
versed-phase liquid chromatography [J].Analytica Chimica Acta, 2003,
494:157-166

[28]Snyder.L.R,Zhu.P.L.Combined use of temperature and solvent strength in
reversed phase gradient elution ¢0.Comparing selectivity for different samples
and systems[J].Chromatography A,1996,756:41-50

[29]Marsin Sanagi.M, See.H.H.High temperature liquid chromatography of
triazole fungicides on polybutadiene-coated zirconia stationary phase [J].
Chromatography A, 2004, 1059:95-101

[30]Carr.P.W, Li.J.Evaluation of Temperature Effects on Selectivity in RPLC
Separations Using Polybutadiene-Coated Zirconia [J].Anal Chem, 1997,
69:2202

[31]Mare D.Foster,Robert E.Synovec.Reversed Phase Liquid Chromatography
of Organic Hydrocarbons with Water as the Mobile Phase[J].Anal Chem,
1996,68:2838-2844

[32]

[J1- 2003 9 4 11-12

[33]Thorsten Teutenberg, Oliver Lerch.Separation of Selected Anticancer Drugs
Using Superheated Water as the Mobile Phase [J].Anal Chem, 2001, 73;
3896-3899

v



[34]David J.Miller, Steven B.Hawthorne.Subcritical Water Chromatography
with Flame lonization Detection [J].Anal Chem, 1997, 69:623-627

[35]Guillarme.D, Heinisch.S.Optimization of the coupling of high-temperature
liquid chromatography and flame ionization detection Application to the
separations of alcohols [J].Chromatography A, 2005, 1078:22-27

[36] Takashi Yarita,Ryoji Nakajima,Satoko Otsuka.Determination of ethanol
in alcoholic beverages by high-performance liquid chromatography-flame
ionization detection using pure water as mobile phase[J].Chromatography
A,2002,976:387-391

[37]Trones.R, Andersen.T, Greibrokk.T.Hindered amine stabilizers investi-
gated by the use of packed capillary temperature-programmed liquid
chromatography: I. Poly((6-((1,1,3,3-tetramethyl butyl)-amino)-1,3,5-tri-
azine-2,4-diyl)(2,2,6,6-tetramethyl -4-pi peridyl)imino)-1,6-hexanediyl ((2,2,
6,6-tetramethyl-4-piperidyl)imino))[J] Chromatogr.A,2000,874:65

[38]Openhain.G, Grushka.E.Temperature-dependent refractive index issue us-
ing a UV-visible detector in high-performance liquid chromatography [J].
Chromatogr.A, 2001, 942:63

[39]Yang.Y, Belghazi.M.Elution of organic solutes from different polarity sor-
bents using sub critical water [J].Chromatogr.A, 1998, 810:149

[40] Thompson .J.D, Carr.P.W. High-Speed Liquid Chromatography by Si-
multaneous Optimization of Temperature and Eluent Composition [J].
Anal Chem, 2002, 74:4150

[41] Thompson.D Jonathan,James S.Brown.Dependence of Thermal Mismatch
Broadening on Column Diameter in High-Speed Liquid Chromatography
at Elevated Temperatures[J].Anal Chem,2001,73:3340-3347

1990

CN11-2684/C3

82-398

2006 6 120
010 62572403
E-mai I journals@china.com
82-398

100080

Modern ScientificIngruments 2006 5



