%% ACTA CHIMICA SINICA 1996, 54,497~ 503

MR BEEPERREIENRNERR
IS R H A3 B, R B 5 e R i 42 2

N

(BRAKERRBEEHIF BE  710069)

WE KERAACHEFERIRERREMA, NI L5 5T 8 T & KA 8B 6% (RP
—HPLO)H lgI (5 1mol ¥ X B B MHH9 R A S A KRR BOM Z (X FLF 1mol ¥ I B B & 48R bt
IR 4 0 Y R R MO X A X 1R R R B R R R B AR SR N TR R 1gl A
Z HRFRNFPEEROSE. e R REQHF AR E B — R, RIS T SRR
AR P BB MEE A H ) PN MLE 0 &, RSB EAH B RHEEEAH 1
FRAn A 7] (6] 0 X A2 W B0 PR B R R AR T A Hpo MO Heg, ) AT E, E S ERAE
BT, RENTF £10% . 3FHAH . MIAH, o, X %K RP - HPLC M43 B it B v i
AT T R

KR KA, AT F R R, BRH

AU IRE T WO % (LC) R R i B e 17 B A (SDM - R)U- o f @ o 7E K
MEEBAHGAE(RP-HPLO) Pl M E RAR AL B R ERHTEBEBEIAG R, 15
B EH RS E, KRB HEEAG,,  MBEREEEEAG . —TAENEE
R, E oL H AR R SRR H 2 BN A A H R A S 4R . ACSCE XK
MHS LA H (o, o FIRRIEEAH (2, p) FE NIRRT AR R AR /N IR LR
Bk Rl RREAT T BE5E

1 EREs
B4R 45 T # RP - HPLC 1 1mol R FEIR &4 B i 5 BAEE A Gy AT B AL
~AGEr)= ~A6uat A6z (1)
A
~ AGp,y=2.303RT(lgk’ — lggp) (2)
- AG(.4)=2.303RTlgla (3)
AGz.py=2.303ZRTlgap (4)

B ABRBEF, R AREER, T HEMNRE, ap HRINMHEBRF G IEE, lgI, 5 1mol ¥ K
XTSI R A A R E Z 0 1mol 13 50 (L Y8 SR BEVE 70l 1L 18] 52 AR TR Y B, DA T 2 e ik 3R
T ALb R o A ) 4 B R, B, Temol SR 58 22 9 501 4k B TR R BT B, FE R B T S8 2

1994 - 06 - 13WCF . BB HI1995 - 03 - 2841 58 T WAL ¥ F 41,1995, 53,369 R B R X &S RHTH .



498 L% ACTA CHIMICA SINICA 1996

LT B B BEIREG A Gy, o HTESE BBINE L ARAET Lmol R B 2 AH 89 R B B Hh BB
A A Gz, py ATE Lol ¥ T B A AR R 338 18] B B S B ap WO BIM TR GERE .
1.1 1gI F1Z B DR

WO €38 B R B (SDM - R) SR B A RS 1] ] Z WIm 1290

Igl =1gK, + n lga;p + lgo (5)
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ap BTN EE. H Q7)) RBRE—F ap RETHAH, pyH, M) XPHAG, p) K
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#£1 RISZX VT FENSESN

Z vs. 1/T(x10%) Z vs. 1/T(x10%)
L&Y
C S Ciz C S Cn
%3 0.9992 | 4.24 | —-8.46|0.9990 | 5.81 | -12.5
4- K 0.9976 | 4.19 | -7.43(0.9976 | 5.87 | —11.5
CBF 0.99811 4.93 | -9.4410.9990| 6.86 | -14.1
3,3~ “WIEBEXE [0.9990 | 5.11 | -9.76{0.9991| 6.97 | -14.1

Robbat £ F ODS # (Alltech, 5pm ) Al 7N [7] #¢ B 5 FE RS - 7K 3 3 40 4> B0 7E 35, 45 A1
55C iR B &4 T Wl i Xt 28 iR t:{b &4089 £ EH, 2 5IH (6)X, (12) XA 13)1EE, KB F
WA A S, H(12) (1) REEERE, HREMEX R KT 0.99, VLB XHE AR
AN FHRFRRAE . B (R, F 28 FREBFE 3 AR E &4 T8 36
28 4 lgI ¥ Z (EAEE, #1i% 28 MRS RAES HBERXETEEN 3 A 1g] X Z 1EHE, H &
YRBRFHRYEXR, CHY KT 0.999, BiEH j HHF 1.46 £0.01,Igp N - 0.605 £ 0.
4, J5FM jEN1.4820.01,1gp N ~0.707+0.03. RUABU B RS EMUEBREER S
HIFEI 6, SF SDM - R AR T BERR gl M Z 3 1/ T $REHRBE R B X877 A
H B €48 A FLAR 30nm W B AEY K42 T-# Synchrom pack RP -8 4, B# W& /MNMrFH
#/NFLIB N ODS B, MBI & j E R lep BB ER, XELTE 7 Rlgep WWHEE N A E
BT FMIER AR A H RS BHTEE . H R R AR /N 715 R A6
W 2 R EOT R R E W SR '

2.2 A[E ap %#TAH(&)*DAH(Z,D)H"J{ETI

K2 T HBEFENEN, A8 RXBHY, AR ap &4 T HZ N FE KT
BB EBEAH g, SR A) XA R EHHYAH p W E, BB EAH
MBI EAH 5.0, WERABE ZHEE, B Q) XM UBEEN BB T AH, . H
AH( o RAZ ap W E LM, ZEFHBREMAOH B RPIER 2 HE > "HRIE
AR ERFEE LG T BB T AHp, WREURA FoR, BRATEAH . p. KB
AHpy oMIAHp, fH, TURH, RE o) ARABHAEF (X 57 SDM - R F lgk' 5 Igap
BERMEX AW RN ap WEALTEERERTEAS) W E S RBEED, HEREXFHFH
BET, BHERE —REE L 10% AN . R2 HHERMIBEAH | I E, FHBK
FER B A A B GE AR, TR 2 PEITE RIS AH 4, N IEHE, RUBB AR ISRt S
FLEhAH P B e B R E X B EIE . FRTE N TTHRBEE A K, BB EAH 5, LA RE,
KA Z N FERFE RP - HPLC PR E S B G R, X 58 F ERE YRy bR
R B B 2 P A B G R AR F B . A ST VR B 4 7 D o R R 98 75 X F A K 4 F7E RP -
HPLC R B 3Bk £0 THR, MAERSMF B KERRAU G X —FL AR
K, EER T B E RN RE) KERR, MEESTHRHEY S T, EHERE
FHAHEPLUEBRITERBTRANZ LRESNERENN.
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%2 AR ap BETURBHAH b 2 H, o FAH ;0 R
AHpy, o) 5O H (pg, ) HIfEIT RIELE (KI-mol ') BILEE "

e B 4-FE¥
RS (v / v ) AHpa,ey | &Hepa, oy | 2Hizp) | 2Hepa, oy | 2Hpa,o) | 2Hiz, 0y
74
71
68 -13.9 -14.1 98.3
65 -12.3 | -13.4 97.9 -15.7 | -15.4 97.0
62 -14.2 | -15.1 96.2 -17.8 | -17.0 95.3
59 -12.6 | -16.9 94.4 -19.6 | -18.8 93.5
56 -19.1 | -18.7 92.6 ~20.7 | ~20.7 91.7
53 -20.3 | -20.6 90.7 ~22.7 | -22.6 | 80.8
50 -21.4 | -22.6 88.7 -23.9 | -24.6 87.8
47 -24.0 | -24.8 86.5 -26.1 | -26.8 85.6
44 -26.2 | -27.2 84.1 -27.4 | -29.1 83.3
41 -28.4 | -29.6 81.7 -20.4 | -31.5 80.0
38 ' -30.7 | -32.3
w B 3,3 - %
ERKES (v /v ) AHpaey | AHepa,oy | 2Hizopy | AHepooy | 2Hpa,oy | AH(z,p)
74 -9.68 | -10.0 | 123.5
71 -13.3 | -14.0 | 117.4 | -13.7 | -11.8 | 121.7
68 -15.2 | -15.7 | 115.7 | -16.4 | -13.6 | 119.9
65 ~15.8 | -17.5 113.9 | -19.7 | -15.4 118.1
62 -18.9 | ~19.5 | 111.9 -18.8 | -17.4 | 116.0
59 -20.7 | -21.6 | 109.8 -20.3 | -19.6 | 113.9
56 -22.0 | -23.7 | 107.7 -22.1 | -21.8 | 111.7
53 -23.9 | -25.9 | 105.5 ~23.8 | -24.1 | 109.4
50 -24.5 | -28.3 | 103.1 -26.2 | -26.6 | 106.9
47 ~-28.3 | -30.9 | 100.5 ~-28.9 | -20.2 | 104.3
44 -31.0 | -33.6 97.0 -20.9 | ~32.1 | 104.4
41 -34.6 | -36.4 95.0
38

* AHq (k) mol 1) iBEEE, —111.3;4 - 3, - 112.4: 863, - 131.4;3,3" - ¥, - 133.5.
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Studies on Thermodynamics in Solute Retention of
Reversed — phase High Performance Liquid Chromatography
[l . Enthalpy Change and Its Fractions, Adsorption
and Desorption Enthalpy Changes

GENG Xin -~ Du
(Institute of Modern Separation Science, Northwest Unviersity, Xi:’an, 710069)

Abstract Based on the stoichiometric displacement model {for retention in liquid chromatography,
two linear relations for the plots of Ig] (constant relating to the affinity of 1mol solute to stationary
phase) and Z {moles of displacing agent released as 1mol solute is adsorbed versus reciprocal of
absolute temperature)in reversed ~ phase high proformance liquid chromatogrpahy (RP ~ HPLC)
were theoretically derived, respectively. It was found that both lgl and Z of both apolar and
polar small solutes have the characters of thermodynamical equilibrium constant. The total
enthalpy during retention process of solute, as the same instance as that of Gibbs free energy
reported in the previous paper, can also be divided into two independent fractions, adsorption and
desorption enthalpy changes which can be used to evaluate both AH(p,y and AH(z py with
various concentrations of displacing agent in mobile phase. With the comparisons between the
experimental and the evaluated results, the standard deviation was found to be less than +10% .
The changes in heat during retention prbcess in RP — HPLC were also explained with the

magnitudes of the &H(; ,, and the AH (7 .



