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Abstract

Separation efficiency is.hormally displayed using the theoretical plate
number (V) in liquid chromatography. However, the way how to calculate
this number has often been misused. Under non-linear chromatographic
processes, the N values computed using chromatograms recorded on the
time coordinate have almost always highly over-estimated compared with
the values originally defined by the spatial peak profile. In addition,
analyte bandwidth in the column would be reduced due to a peak
compression effect. This effect will also influence the plate number
calculations.

A whole-column detection (WCD) system was applied to investigate

the flowing analyte signals in the column during the step-wise and linear



gradient elutions. Both the spatial and temporal signal data obtained using
WCD were used to adjust the equations for calculating the plate number
and plate height. Two correction measures were made. First, analyte
migration speed was introduced in converting the peak bandwidth of the
temporal scale into the spatial scale in order to satisfy the original
definition. This adjustment reduced the calculation errors of the temporal
data drastically from 1000% to 40%, verified by the spatial data. The
second modification involved the peak compression effect. This effect
resulted in peak bandwidth narrowing when-the elution solvent of the
greater solvation power replaced that of the lower solvation power. Solute
molecules distributed in the back solvent migrated faster than those in the
front solvent, therefore a bandwidth reduction occurred at the solvent
boundary. The plate number increase due to this effect was considered in
the second modification. This additional correction made the error lower
than 10% for all the experiments performed in this study. All the
parameters in the equation derived for the linear gradient elution could be
obtained experimentally using the conventional single-channel detector

installed at the column outlet.
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3.6.2 FEP Nt

AASHE T P TR L BT FRE K s B4R AP b

BRI i R L p R AP AR A T ERE A B R AR
1ﬁﬁj_ Btk R AL M R e

3.6.2.1 #5534 —

Fé 1 3% 0 R feds w0 L 2 100%5085 4p A Jmig 0.7 mL min”'
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REAAES TR AN PERR A S S - g8 4p B~-C-DE~

F G 3 %= fdp o LBt a2 7 0 ipit - & —t
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%% 100%8:48 D~ E~F > 4o@ 3-6(b)#77% © & — L > ¥ il
peo 2 T B ET WCD i Stfe bt 2 0n g F i A 0t e 3 LR SUgLe

AP AT E LN RIRIERET 890
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3.6.2.3 #3\ =
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36.3 gk
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mn+ 1*13-1"1"?*111;7"#&’? 1__1‘%\,—1:'/_‘ .éﬁ72 A}ﬁfﬁ’#&—ﬁéﬁﬁ’&.OS
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3 4-1 EFEY B ATRHAATASERERE

B 4p = (7 ERIok) # 54 & # & (cm min™)
55:45(A) 131
60:40(B) 2.15
65:35(C) 3.03
70:30(D) 4.19
75:25(E) 5.31
80:20(F) 6.61

85:15(G) 7.92
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A2 H ARG - Y PR REEY RS AT RS

R AW Au B ERA TR E Aw

LS REHBEERL BT Aw(cm)
Au(cm min'l)
1 0.84 0.045
2 1.72 0.063
3 2.88 0.135
4 4.00 0.171
5 5.30 0.225
6 6.61 0.297
42245 =

BHCE S R R R E R S S S T TR
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Fo 43PN RN DY s L e hiEidY s AT AR S E

R AW Au B ERA TR E Aw

R B REBHERL BT Aw(cm)
Au(cm min™)
7 2.04 0.099
8 3.16 0.135
9 4.46 0.189
423 H58 =
BHCE 2 IR P RIEE CERRSHEF IR T B
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A4S RES Y 0 PR RkEEY RS AT B RS

R AW Au B ERA TR E Aw

R & iE HEB PR L B R % dw(cm)
Au(cm min™)
10 1.16 0.054
11 2.28 0.099
12 3.58 0.153
13 4.89 0.216

J 0 3 FEHCS R R  ANEP e b Ap e S s T R P
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FASZ RN REN DB e EESFER L E Bk TR

B Aw %
¥ EBEE AR L du(cm min?) BB % Aw(cm)
6.61 0.297
5.30 0.225
4.89 0.216
4.46 0.189
4.00 0.171
3.58 0.153
3.16 0.135
2.88 0.135
2.28 0.099
2.04 0.099
1.72 0.063
1.16 0.054
0.84 0.045
0.35 -
0.3 - PN
B>o.25
X o ®
Q0.2 - &
3 )
= Y
0.15 - 0o ®
0.1 - oo A W—2 0.0438Au
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O ..'...." T " ] 1
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