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Table 1 The five different isocwtic or gradient conditions in the experiments

%M1 %M 2 %At 3 %Mt a %A 5

Condition 1 Condition 2 Condition 3 Condition 4 Condition 5
FEAERLEL Operation mode 5 lwocratic S Iwocratic 5 Isocratic FREE Gradient FiFE G radient
Ji# Flow rate (mL fnin) 1.0 1.0 1.0 L0 1.0
Witk 2 1 ¥k )% TInital concentration of 0 0 0 . .
acetonitrile 4S5 55% 65/ 10% 25%
VI UE PR3 8] Initial hold time(min) 5 1
T B &} 2 Ramp 2% hmin 1. 5% lmin
&1k 4 i W B Final concentration of
acetonitrile 10075 100
AR FFI 8] Final hold time 8 min 10 min
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Fig. 2 The relationship between retention factors of two KARHE

different C;g column A and B Fig. 3  Plots of retention times on different columns and with
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Table 2 'The linear regression coefficients of retention times on column A and B under the same condition

ARG A XK B RS A FEA REEB XFE B RS A
Column A on system A versus column B on system A Column A on sysem B versus column B on system A
2 F 1 Condition 1 0. 996 0. 993
2+ 2 Condition 2 0. 999 0. 996
# A+ 3 Condition 3 0. 997 0. 997
M 4 Condition 4 0. 995 0. 997
k1% 5 Condition 5 0. 994 0. 995
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Table 3 Relention times under five different conditions on column A and B with different HPLC systems ( min)
NB EBT CB 0X pPX EB BBT ODB BB

244 1 Condition 1 23.763 29.269 30.69 33.623 34.029 34.304 35.774 37.029 38.43%

25 AKE A 2+ 2 Condition 2 14.611 20.401 22.299 25.887 26.420 26.745 28.679 30.235 32.128

S ,S;e*n; A Oofmm A %A% 3 Condition 3 7.464 12243 15102 2.104 23.534 24.348 31.398 36950 48.912

’ %A%+ 4 Condition 4 5.260  7.505 8895 11.908 12.390 12.837 14.857 17.708 2l.441

%1+ 5 Condition 5 4.124 5339 6075 7.563 7.732 8.002 8659 10.22 11.575

%1t 1 Condition 1 22.011 27.647 28 7% 31.508 31.932 32.147 33.866 34772 36.183

25 A KL B %A% 2 Condition 2 13.075 18435 190.966 23.235 23.800 24.041 26.209 27.329 29.202

B sf;ﬁ \ Cofhnm B %1+ 3 Condition 3 6.687 10.120 11900 16.671 17.668 18.146 23.266 26.429 34.151

ks %1+ 4 Condition 4 4.902 6510 7.426  9.447  9.779 10.069 11.585 13.287 15.693

%44 5 Condition 5 3.962 4829 5316 6.411 6.420 6.598 7.110 8061 8.930

%A% 1 Condition 1 24.296 29.606 31.093 34.019 34.441 34.712 36.200 37.465 38.847

R4 AE A %1%F 2 Condition 2 15.005 20.916 22743 26.319 26.&3 27.163 29.066 30.64 32.49

NG %1% 3 Condition 3 7.520 12289 15137 22.125 23.559 24.386 31.425 36978 48.981
Sygem B column A .

%1F 4 Condition 4 5302  7.531 8915 11.928 12.429 12.84 14.906 17.758 21.491

%1% 5 Condition 5 4,152 5392 6118 7.601 7.755 8.052 8.718 10.28 11.621

NB: nitobenzene; EBT: ethybenmate; CB: chlowbenzene; OX: o-xylene; PX: pxyleneg EB: ethylbemzenes BBT: butylbenmat; ODB: o-
diethylberzene; BB: butylbenzene.
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Table 4 'The compare of absolute errors of retention time before and after calibration on colunn A and B (min)

NB EBT CB 0x PX EB BBT ODB BB

%A1 Frror(B) 1.752  1.62 196 2.115 2.7 2.157 1.908 2257 2.255

Condition 1 Enor (A) 0.100 0246 004 0.076 0.042 0.091 0.216 0.0  0.027

12 Frror(B) 1.536 196 2333 2.6 2.60 2.704 2.470 2906 2.9%

A RS AR Condition 2 Frror(A) 0.065 0100 0114 0.145 0.070 0.128 0.261 0.0 0.08

4

C IH Bf:"ﬁtA A %13 Frror(B) 0.777 2123 320 543 586 6.202 8.132 10.521 14.761

owmn A system Condition 3 Error(A) 0.230 0032 008 0.038 0.086 0.4 0.465 0.05% 0.273
versus column B

sysem A %At 4 Frror(B) 0.358  0.995 1460 2.461 2.611 2.768 3.272 4.421 5.748

Condition 4 Frror(A) 0.099 0011 QO00l 0.00 0.019 0.011 0.179 002 0.108

%15 Frror(B) 0.162 0510 079 1.1 1.312 1.404 1.549 2161 2.645

Condition 5 Error(A) 0.060 0003 0006 0.098 0.0096 0.008 0.066 004 0.0%

%M1 Error(B) 2.285 20% 235 2.511 2.509 2.5 2.334 269 2.664

Condition 1 FError(A) 0.170  0.35 0007 0.061 0.044 0.093 0.199 012 0.0%

%AF 2 Frror(B) 1.930 2481 2777 3.08% 3.083 3.122 2.857 3315 3.297

A %éiz B Condition 2 Error(A) 0.140 003 013 0.172 0.074 0.143 0.302 006 0.110

(Oﬁﬁ E;%jeﬁmAB %3 Error(B) 0.833 21690 3237 5.45% 5.81 6.240 8.159 10.5499 14.83%0

A Condition 3 FError(A) 0.356 0046 012 0.0%6 0.144 0.037 0.709 0.080 0.453
versus column B

sysem A %At 4 Error(B) 0.400 1021 1489 2.481 2.650 2.815 3.321 4471 5.798

Condition 4 Error(A) 0.158 004 0.4 0.031 0.028 0.008 0.259 004 0.166

%15 Error(B) 0.190 0563 08®2 1.1 1.335 1.454 1.608 2221  2.691

Condition 5 Error(A) 0.079 0016 0010 0.15 0.012 0.017 0.086 0049 0.08

Emor(B); & 1E 8 [ LR B8 I [8] 406 %t iR 22 (the absolute error of retention time on different columns before calibration); Emor (A); & 1E J& 1) {R 85 i
[] 8 %} 1% 2 (the absolute error of retention time on different columns after calibration); NB, EBT, CB, OX, PX, EB, BBL. ODB and BB are same as
in table 3)
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A New Method to Improve the Reproducibility of Retention

Time on Reversed Phase C; Columns in Different Laboratories
Wang Tongxing Xiao Hongbin Tiang Xinmiao *
(Dalian Institute of Chemical Physics, Chinese Academy of Sciences, Dalian 116012)

Abstract A great deal of high performance liguid chromatographic (HPLC) fingerprints of complex samples which

are very helpful for chromatographer have been accumulated. However, the drifting of retention values on different
laboratories retarded us to use these data effectively and sufficiently. The aim of this paper is to improve the
reproducibility of retention times on different Ci columns with different HPLC systems. On the basis of the
themodynamic theory of HPLC, a new method is presented to improve the reproducibility of retention times on
reversed phase Cis columns in different laboratories. Retention values of nine solutes on two different Cis columns
under five different conditions were used to verify this method. The results show that this method is a good way to
reduce the absolute error of retention times on different HPLC systems with different Cis columns.
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