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Retention behavior of reversed-phase for HPLC using
a 100% aqueous mobile phase
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The retention behavior of the reversed-phase was evaluated under 100% aqueous conditions.
It is commonly said that reversed-phases, such as ODS (C;s) and Cg, show a decrease in the reten-
tion time under 100% aqueous conditions. The mechanism of the decrease in retention was
found to be that the 100% aqueous mobile phase was pulled out of the pore of the packing
materials, so that the stationary phase in contact with the mobile phase decreased. Some para-
meters, such as the pore size, length of the alkyl group of the stationary phase, temperature and
buffer in the mobile phase, were shown to influence the decrease in retention. The Cso phase
didn’t show any decrease of retention. Furthermore, ODS, which had a larger pore, didn’t
show any decrease in the retention time, but showed high reproducibility in retention. In con-
trast, TMS (C:), which had a smaller pore, showed a decrease of retention, although it was
known that TMS, which had 10 nm of a pore, didn’t show a decrease in retention. The
reversed-phase could be used under 100% aqueous conditions, and showed high reproducibility
in retention when it was filled with some terms.

Keywords : reversed-phase; 100% aqueous mobile phase; retention behavior; HPLC.
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Fig. 1 Retention behavior of ODS(10) under 100%
aqueous conditions

Conditions: stationary phase, ODS(10); column size,
150 X 4.6 mm i.d.; mobile phase, 10 mM sodium phos-
phate (pH 7.0); flow rate, 1.0 ml/min; column tem-
perature, 40C ; wave length of UV detection, 254 nm;
sample, thymine ([J) and sodium nitrite (H8)
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30) BB T ODS(10) # T A ZFH#IC L7z#, Fig. 1&
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LAERZPWELL. H5220LERET B ETITEINT
WOBMAAY» o7z, RICEETE2 M= FUN-K (70 :
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Fig. 2 Retention behavior of ODS(10) and ODS(22)
under 100% aqueous conditions

Conditions: stationary phase, ODS(10) and ODS(22);
other conditions as in Fig. 1. [J: ODS(10) and
thymine; M : ODS(10) and sodium nitrite; &: ODS
(22) and thymine ; &: ODS(22) and sodium nitrite

g THY, 05gDEBRETH 72, F-BEORIEILS
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Fig. 3 Retention behavior of TMS(13) TMS(6) and
TMS(3) under 100% aqueous conditions

Conditions: stationary phase, TMS(13) TMS(6) and
TMS(3); sample, thymine; other conditions as in Fig.
1. [J: TMS(13); &: TMS(6); and thymine; O :
TMS(3)
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21.9 nm OFFLED ODS(22) 1T—EDRFFIFE 2R L7 -,
ODS(10) TIERE  RFFIFRATHA L T 5 B E L%
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Fig. 4 Retention behavior of ODS(10) at several tem-
peratures under 100% aqueous conditions

Conditions: stationary phase, ODS(10); other condi-
tions as in Fig. 3. [1: 5C; &: 10C; O: 20C; B:
30C; 4: 40C

HHEHERT M) v A OBEBREI WIS 120550 CTH S
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BRI OBERME, MLRICE h R&ELEIAL, HlED
KELFEHEAZHVZ, 7K 100% BEE T b FEFEE A
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Fig. 5 Retention behavior of Cs(10) at several tem-
peratures under 100% aqueous conditions

Conditions: stationary phase, Cs(10); other condi-
tions as in Fig. 4. [: 30T ; &: 40C; O: 80T

WHTHY, HEIEHITETHLEEZONL., T,
# T AIREE 30T RiBICHEE LK 100% BEAHICE) ) i)t
R, EREEELTHVYRE, 43 CTHEARTREZZ
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ZHT, HEMOBWINPTRETH S, Cy(10) 1 40T
THBBIE L 2HA 150 B LRFOBA S RN L
PHERR SN TW B, @WHEFIERIE Fig. 5 12RT X912
5% REFFHWH LTV 5. Cy(10) 1& ODS(10) & RT3
&, Table 1 2HHIFLER CRESERINZIZM U TH A
ZEPLBKEDFRBETHS. LrLENIZE b5
, Ceo(10) 1F 40T D 5 ARE TEHWREF OB I
DB, TOZEIIFUMIETS o THEEMITRL S
L, KL 5 05K 100% BEEOBET I L2 8L 5 2
EERLTWVAS. Cyp(10) @ 80C DRFER 0 2EALIX
ODS(10) @ 40T DA, F 72 Ceo(10) D 40T OFFRE
B DZALIE ODS(10) @ 5C OBAIZIEEIZ I LB TEY,
Cao(10) 1F ODS(10) & Y # 40T BWIREE TR 2 PREFZ
BELTwb, KEB0OFIAAKETHL M) TS
¥ (CooHp) ERERISDAZ ¥ FH Y (CisHs) DR
BiE, FhEhe68~69C & 20~30C THY, 40T
OEDVHD. BEME LTV #EBRICT VEVEIEE
LCwaEER, ChoOMAOERZOFE FMHATEX %
WEEZLNLYS, TFNVENY) HHEAICEES LS
AENBL, AR 40C OBIFETLEEZLNS.
ZD4C DRMEZEDOFTVRMEOE, BVBEIETIVE
WHEOBEHEDOED, REREOBEIIERL TS L
gENG. BRI RECHE S EHECET 5.
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Fig. 6 Retention behavior of ODS(10) under both
water and phosphate buffer conditions

Conditions: mobile phase, water and 10 mM sodium
phosphate (pH 7.0); other conditions as in Fig. 1.
[J: 10 mM sodium phosphate (pH 7.0) and thymine;
B: 10 mM sodium phosphate (pH 7.0) and sudivm
nitrite; &: water and thymine; 4: water and sudium
nitrite

Fig. 4 D#RHP S, K 100% BEAHHHFLA A SHRIT 5
7o, BERMEPBEHTHLIEIVERHTHL LHMS
Na. L7cdSs T, BEDOE Gy 3MILAD 5B EAEL
POFHLICL L, REFFHOBBREI R & 5.

3.4 BEHEOZE

Fig. 621X 10 mM V) Y E&F M) w7 ARG W (pH 7.0)
LAKOBE, ERENBEMHL L THWREED ODS
(1) 2L A HRFOEAZRT. 10mM U VBT MU T A
RETNC AR AOBEMOL AL, T3 v L HEAEERT
MU A TR @A AT & N NARIFIRE &
HEEH AL, KROAOBEHITBEHERBER X ) ML
PICBEHETHICADRAATOV RN ERRBL TW
B. Fio, BEEILREEHREME b RRIKE RS
B LE. ZOBEREKEDEIZNENOEREN®
ZICRRNLTWAEEZONS. U VERBREIIKE VK
WRIERAD ZRT. ORERIHAE NG BRI
BRMEOBEEHETIIR LART L, TOLOKOALY
D 2O YIRBE T FEAMALACA DR TV RS
N5, kru< 7574 —CTRKROAOBEH DI
Y UBER DN, BBXIET VA R EERMTAI LN
HBHH, TNOHORMBIZLY, K100% BEMEZ H 72
LEORFOEBLIIEELZ T 5. BREOE VI EAT
3 DIIZKDOADOBEIA L D, REBREHOKCEER %
A2 ) BERTH 5.

Stop time of elution / h
Fig. 7 Retention behavior of ODS(10) under water
conditions: effect of stop of elution

Conditions: mobile phase, water; other conditions as
in Fig. 1.

35 BERFEILEICLZEE

Fig. 73 BREFIEBORERMOEILERT. K
100% BEHICERE, BREKEZELTLZLICI VR
FIEEAKE (AT 5. Fig. 7TIORENTVS X I ICH
THEOELEHTRFEFEDUTICR S 2. Fig. 30
TMS(6) dbRIELRKEERLTED, TMS & ODS, K&
U UEBEREROED B, 15 DHIE TRLSUT oRE
o Twad, @EHEPIZI T LWIC 5 MPaRIEOETD
BhoTwBEH, BEELEBEIKAELTH S LEFET
F5%. Fig. 4 \TRENTW2 X ) ITIRE 30C Kl TEE
FICREPEIL L 2V ik, MRS KPR L S &
TAHHLDDL, BEFOLEHEHL D DEHDIIT I HFEN
720THY, FAHTEBEEBRICKREETTY»SE, M
LRSI E D &3 5T1D13 9 255 720 Tk
HTLEIEEZONS, T2, HIFLEOKE ZTEHA
IZDOWTIE, KERMALIZ SHIFLAD S ARSI ZE S &
T2HHEGL, REEDIIT) 2o T b0, MFLAH»
SEITHEVWEEZEZONS, —ERFMETLTLEY
E, HEBMRET220MPa UL ELOE%2 55 AIHPITTH
REVRES Z L3R, MILA»S—FERNEITIHTLE
S ECHILNAA Y RAD B W EAVRERZZ. 10 B
MU Lo BRI E BRI R Y, ZOBEICHR
FWBLTHIENRnD, B ZIE Table 1 O ODS
(10) ZHWTH I ARES 10C DTICRETE, o
DPRFFREHE D 90% UL L ORFFIEF 2R > T a0, =
£ LK 100% BEHES 42 ) BOEBREE RS 2055 MH
WRETH 5.

U EBRRTE LT, SHEEMHICE 5K 100% BE)
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Table 1 Properties of stationary phases
. Specific . . . .
Stationary S ¢ Pore volume/ Pore diameter/ Carbon content, Ligand density/
phase name ackings surtace %’fa/ mlg™ nm % pmol m™*
m g

ODS(10) Develosil ODS-UG-5 163 0.58 10.4 18.4 3.2
ODS(22) Develosil 3000DS-HG-5 118 0.80 21.9 11.4 3.4
Cs0(10) Develosil C30-UG-5 176 0.60 10.4 18.0 1.8
TMS(13) Develosil TMS-UG-5 223 0.93 12.9 4.7 4.8
TMS(6) Develosil 60TMS-UG-5 331 0.65 6.5 6.3 4.1
TMS(8) Develosil 30TMS-UG-5 367 0.31 3.5 8.8 4.1

He vz & %@ﬁ%ﬁ@ﬁﬁl‘i X, FEEAUMALAE, EEM OFBEEZA Lo, HORBREORVISTE S
O, BERCBEHOBMPOBE L LX) EES NP s -

n, TNFNOERDPEHII P IPboTnAE, RS
TWTIVFVEDOEAR L LEEMEDOEALIEZ, X
100% BEIMHEZ HVi7- & & ORFFORD L ITEERYICIEHE
BV eEZEZONSE., TMSHEMDO L HICRZEHR 1T
TVENEOBEAAIEEBRLZVWEEZEZ SN LREEMT

b, FIMILEIVN S WIEEIE ODS BlEM & FARICREE
DRWLHVBEINT. T, 10% ARBEROBBMHEE
HATH:, K 100% TH T AdkEL, BETOBEMEIC
Rifee+ 258 ,mim%ﬁﬁﬁ’ib7w#w%ﬁ
BAATNS & Z121E, EL,PIEILIE S22 50%
uhwﬁ%@ﬁﬂ@%%w®kﬁwﬁﬁf,m%%&@
FRBEEOBBHTHEITLSE5101E, EFIEVERE
B stBE SR TWDE, Ly LIEBMILE 21.9
nm D ODS(22) & HW236, K 100% BEMHGEHTD
BWRBEOFBEND D, F0OHA S/ —-7K (10 :90)
OBEMICDBEZTH, 2077 2REREOREHD
BRICK Y, ZOBEHETOFEIIMHIER SN, KB
B % BT AR ORBICESLHICE L. 2O ODS(22)
IZBWTH, K100% BEHIIBNTRE 7 VI VEOEA
ARHBITEZ o TV AT RBEIEVWEZEZONEN, T
FNVEIPFEAATZIRET, FREERORABEHIZWY
Wz 7L &ThH, FEEMLBEHOFEISILERNER M
ERENDL., 2FVHREDbR T, TUFLVEOER
AT X DK 100% BEHSEH CTREFVEA T 2O TIER
&, FEMAEILA D S BB I L, BEH & B
DEREL TR B GHEOEPBIT 5720, TORRELT
REFPNEL B EEZOND, T, ZOEFEZFDITH
PEBBRICI Y TIRE S,

4 F TR L7 BNl i R B A% 72 WERTRIfR T B
A5, 120 RHICEREREMAZERL TS, 72 EHIUR
DRFEIZIZERCCTh o7 T2, EBEOSHHIZIX
BEHSLHAATICE TN BMEORFY D, KOS WE
IR CEEMICRE LR T kb0, BEEOE VS
MEITIZDICE 4R IE,s, BT 72RBEI
L DOWEENPDLEICR D, Lizh o T, EHMICIE 72 B

3-6 WHEEIEHEDK 100% BEMREH IR 2%t

BHEEHIEA FIVENS T 7 FVE, T2 5 F VN
EHBAKTEOBWESHEEAELTCWLZ LR E LTy
5. ThoEEMOBKEERICE, KOk et
BWABLIERER I 2 EoWESEES L, KELHER
HENNEL BB LX) IERT A, Lo, REEHN
B EZEAEEHEOD OOBAKEIMEL Bolzd
D, LFT7NVEFNVEOKBEEE T TITREMHOBUKMEE T
Fzd 0k, CORRBERMETL, KR LARLT R
oickEZBND. T2, FIEHOMILE D SHEEMHE
MEEKREDLELAPLTE, NITFEOEERICESL,
HHFLE #k%wik*&@&b&??é#%kﬁ7 Gl
EEMOBEEICL D AKEDLE UART SIIELL, TF
WD  BOK MO IR TMS BEEHiE, 7 s
HEDE L BUKEDE W ODS BEMICH, X /N2
&& BOWTKERLART B, Tz, BTGP &

REWTIVEFVEOEEHE, BEE < EEMHSEAH
k LT 2D, ODSEREML D DI KRICRLARLT R
LHEEZOLNS,

PERIK 100% BEMH CRBREOME, SEHTE 2V
EEZ LTV G, ODSEEMTS, MIAZEOKER
FF A CNEEREREOBWSENTRETH S, 08
AHEMED TS0, KEGEFRIHFECELV.
7z, BEMOBMBEOESEN S, ODS AEMTHRTRE
TFUFNE, 2 40C AR TOBEOE G BEEME
Ao, KE2EF2H- T T CHAEOBVG#)S
WHeL e 5.
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7K 100% BBV % WA oM MHEEHO RSB L 56 L 72, K 100% BEITEEZ 7 7 A CEET 5 &
BEEL: CORBORFRIRMORB L L B, T—EEREELLBICERFHIELRY, 20
LEDH T ADEREDPSADPTERALSHTH LTS Z EATRENT. K 100% BEH 2 V2560
R DR ZTEIRA OMILA SBEHATRITH L, ZORKEBEM L BEZHOEM L T3 5O h5 584
FTHIEICLYVRBI LS EERESI N, MILE, BEMHOT7T VX IVEEE, # T AREXITBRERZ EICX
DRREEENI R X <ML, 22nm U EOMALEOKE ZEEMTHNE, K 100% BEHHSME <L BHME
DEMEEIE LN, T2, BT VFIVEHED Gy BEMIE 10 nm OMILET D FERICHBEAEO®E
RSB LN, EEHPBREHOM L &M E2EZHZ2ITLD, — B SHEEM TS K 100% B8
HEGT THREOB WSS TH S I LR ENT.
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