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Abstract

Many studies have been conducted that examine retention mechanism in reversed—phase liquid chromatography (RPLC), and two main mod-
els, solvophobic adsorption on the surface of alkyl bonded phase and partition into the bonded alkyl chains, have evolved so far. On the other
hand, two other models that involve analyte distribution between the mobile phase and the eluent solvent layer formed by solvation of the al-
kyl bonded phase have recently been proposed. One of them postulates the exclusive adsorption of organic modifiers on the hydrophobic sur-
face, while the other claims that water is also a component of the solvent layer. This report provides a brief review of the strategies of these
approaches for elucidating the physicochemical structure of the liquid layer formed by solvation of RPLC packing materials and the effect of
the liquid layer on solute retention in RPLC.
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Figure 1. Excess adsorption isotherms of acetonitrile (), methanol (&), and tetrahydrofuran (A) from water on C1
modified silica (a) and on C:s modified silica [Reproduced with permission from ref. 18].
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Figure 2. Volume of adsorbed organic layer of acetonitrile, metha-
nol, and tetrahydrofuran on adsorbents with different
bonded chains, and “free” volume between bonded
chains (in all-trans conformation) [Reproduced with
permission from ref. 18].
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Figure 3. Schematic illustration of a possible structure of solvent
layer formed on the surface of an alkyl bonded packing
material.
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ik E R V. 05T 2 A7z 105, Br,
NO;, I, SCN"Z27u—7A 4+ E L, HHEMRLZELT
NaCl 3 & OF NaClO, % i\ T 0-40%(wiv) 7t b = h ) )Lk
EBEMHE LZRICOVT VL iZzHlELZE A, wih
DTFTA—=T A4 F Y OMAEDLEIZOWTD L L~ L)
Bo5N7ze —FlE LTlnertsil ODS-3V % 5 4 (150%4.6
mm, ¥—IH A LY AE) [ZOWTHLNRRE Table
LIRS, ZOMERIE, TNOERA T V290 T 2HNOF L
T ERBEHE LT LTwA I e E2RLTWwA[20]

E 512, LT ® Knox & Kaliszan ® X [38]Ic KD WTH T

Table 1. V., values (mL) calculated from eq. 11 for an Inertsil ODS

-3V column
probe ion concentration of acetonitrile (% w/v)

0 2 5 10 15 20 40
10;/ Br 1.62 1.62 1.60 1.58 154 1.49 1.49
10;/ NOs 1.63 1.61 1.60 1.58 154 1.49 1.50
10:/ 17 1.65 1.60 1.59 1.57 153 1.48 1.50
10;/ SCN™ 1.64 1.60 1.58 1.57 153 1.48 1.50
Br/NOs 1.65 1.59 1.60 1.58 149 1.52 1.45
Br/ I 1.67 157 1.57 157 151 1.47 1.47
Br/SCN” 1.64 1.58 1.57 1.56 151 1.46 1.47
NOs/ I’ 1.69 1.56 1.55 1.57 1.52 1.43 1.49
NO;/SCN™  1.64 1.58 1.56 1.55 151 1.44 1.49
I/ SCN™ 1.59 1.59 1.57 1.54 149 1.44 1.43
Average 1.64 1.59 1.58 157 152 1.47 1.48
(S.D)) (£0.03) (+0.02) (£0.02) (+0.01) (+0.02) (+0.03) (+0.02)
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R ¢ B DT O (13) R & o TR 720

V. = Vo — Vau
L — m (VR‘ii Vm)
¢CD3CN - (bcDJcN VL

20%(WN) T b= P YV IKRIZBWT, C, Gy, Cufif
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RIZTVFNVEEETE P = MY VB L OKRD 3B SRAIL
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T b= P VOREGR ¢, ZERTE LZZRR S TRL
720 EIBRIBWZ LI VLSS ZENEND A T AL - TR
BMERTOICKH LT, ¢ JERITHEL WL o7z, §
I2C, CGYUAHTAIIONWTYH, TOMEIECel T LI
RCETF/NEVWDOD, RERENS LW LDVbhb, Ih
LTl N TATEIE, LEABMLCHET YA A
TATORELELRDZMER Lz TR, TIVFIVEH
ET7E M= MYIVB X OUKIZRA L TH— 2 EEM 2 R L
TWbDOTIERL, S LMo GEEAR L LTHREL T
WA ZE, B X OB O MK S A A K oL A
BICLoTRFLZEZRL TS, HIE DK% Kazak-
evich % Guiochon 5 D€ F )V & —3§ 5 %5, WA I

(12)
(13)

Table 2. Vi, Vi, Vo, ¢t and 5, values determined for C,, G,
and C silica columns equilibrated with 20 %(w/v) aceto-

nitrile/water

Vm (ML) Vo(mL) Vo(ML)  épen Phvon

C.silica
1:Capcell Pak C1 UG120 1.72 0.39 211 0.41 0.30

Cssilica
2:Capcell Pak C8 UG120 171 0.35 2.06 0.42 0.27

Cys silica
3: Inertsil ODS-3V 1.47 0.44 1.91 0.46 0.26
4:L—column ODS 1.66 0.33 1.99 0.45 0.21
5:Capcell Pak C18 UG80 1.46 0.29 1.75 0.46 0.18
6:Capcell Pak C18 UG120 1.61 0.30 1.91 0.43 0.20
7:Capcell Pak C18 UG300 2.01 0.19 2.20 0.46 0.24
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Figure 4. Plots of V. /A against d.. for the Capcell Pak columns.
The numbers denote the columns shown in Table 2.
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ZORERIE, MFLARE AN S v & BRI 2S5E IR T &
HTWIREBICE X352 &, /22202 X BHIRA 0 hdhh
I6ADEE 2O L ZRLTWAS, 1275L, TOMHEIZT IV
FNEEBH L 72 TORAFIEIED S v e e LTHRI
LD THb, 7VFNVEDBAIZEL Y RAKIZ 25D 1
ZWL3IFD LIS b)) MEFRIIVH L L 2%
35L&, BEMEEOES I mICRATREEDH 5,
TP P NVORIEENE R T A ETHETNVT
X, COBEAMK CHEEABEOE S 9 A & ARKD S
NBHZELIBT 5 E[18,19], BHRDOZ L Lo hi K
ERfETH D,

Z OBEHERI I L VLN RAITRET S S5
WCEEZR L, MAKEBEMHE LA2RTH VUEN 0%
SHVZETHD (Table3)o ZAUE, BUKMEMILPIZELD
KFENT2KO—FBAWREA F T UCRIEME LChkfed

Table 3. Vo, Vi, ¢, ., and ¢, ., values determined for an Inertsil
ODS-3V column

concentration of acetonitrile (% w/v)

0 10 15 20 100
Vs (ML) 1.96 1.97 1.96 1.91 2.01
Ve (mL) 0.32 0.40 0.44 0.44
Peosen 0.13 0.19 0.26
Dp.en 0.30 0.40 0.46
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