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D ECIRE(LogP) 1.09 5.18 9.18 14.09
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BRIK 1% (LogP) [En-A V32 /—ILEKAD HERERIZEYEZSNSD
COFTREBEAKIENT LD, CNIEKADBEENMEVNCENKREEET S.

EEYMDOEFFRAELTRHALWDONAIEEWIE, —iRAICLogPA 1M L6MD M D
HLDTHS.

2



ChromaNik

1
C18, 2.3 umol/m?,
%C=17%
2
1
éll é 1'2 1|6 min
1
C18, 1.2 umol/m?,
%C=11%
2
LN
4; ElS 12 1l6 min
BEIEMHDAKE (FHBEE

C18E R D R4

Column size: 4.6x150 mm
Mobile phase:
CH;OH/H,0=(98:2)
Flow rate: 1.0 mL/min
Temperature: 30 °C
Detection: UV @450nm
Sample: 1= Tocopherol

2= Tocopherol acetate
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B4 kREFESH | Bk B K e RSB IR
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C30 18% 0.50 1.72 18.9 1.73
C18 18% 0.34 1.68 19.7 1.44
C8 11% 0.29 1.55 9.4 0.89
C1 4.5% 0.51 1.43 0.99
Phenyl 8% 0.69 1.38 0.87
Cyano 7% 0.48 1.16 1.97

*EEH: )AEMDOMIALE, 12nm, —BREMEFE+ TR yvEL S, BEIME: A £70/30, ;& :30°C
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RFEEHE

C18 (A) 17% 2.3 umol/m? 0.4 mL 1.6 mL
C18 (B) 11% 1.2 umol/m? 0.23 mL 1.77 mL
4.6x150mmAS LE{FER
. e S
C18(A, B)IZRILEEHAD T, HERLE (KA)ZFECEEFEET S, Kd = —
D
= A 0.4
ci8(a) ®HE | _ S SoxVs _ Sox S0 e =09tk
M Mb X Vwm Mb x 1.6 Mb
5 A 0.23
c18(8) & | _ S _ SoXVs _ SoX _ > 013 =0.13Kd
M Mo X Vm Mb x1.77 Mo

C18(A)[FC18(B)D¥2{Z D R IFZRE155.
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RICTH5H1=6, 2E=DLK)(FAK
BEE~DDEE.5) LD,
=) k=0.5/0.5=1 |<=ST

BEEHANDHDE=(0.5)

3
E| TE M DERFENFE 5 DC18(%C=9%)

BENHEADDEZ(0.75)

=) k=0.25/0.75=0.33
B EHENDDE=(0.25)
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RFEEHE

C18 (A) 17% 2.3 umol/m? 0.4 mL 1.6 mL
C18 (B) 11% 1.2 umol/m? 0.23 mL 1.77 mL
C8 11% 2.4 umol/m? 0.23 mL 1.77 mL
4.6x150mmA S L% {FH
C18&C8E EA S ER HE (Kd) & Kdeye Kdes Kd = >
Mbo
C18 (B) MiHZHE SoxV Sox 0.23
(®) i”’_':'km o> oxVe > =2 013 =0.13 Kdgyg
M Mbo X Vwm Mo x 1.77 Mbo
A=) SoxV Sox 0.23
C8 MizH ey = S _oxVs 5o _ S X013 = 0.13 Kdg,
M Mbo X Vm Mo x1.77 Mbo

C18(B)ECSMDIRFFFZREILBL TH A=, Kd 3EKdBHRBILTHS.
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(!.(tljl’f J/7I/—)lz) SRV 2 N TENARL B DEEFRE o(o-A—Tx=)L/R)Tz=L )
C30 18% 0.50 1.72 18.9 1.73
C18 18% 0.34 1.68 19.7 1.44
Cc8 11% 0.29 1.55 9.4 0.89
C1 4.5% 0.51 1.43 2.3 0.99
Phenyl 8% 0.69 1.38 2.5 0.87
Cyano 7% 0.48 1.16 0.4 1.97

* B —BREEREFIRFvyELYT, BEIFE: AL //K=24/30, ;RE :30°C

"RE—EADE(TIIIARVEVETFIALEODREZE) IXTTILXILEE
CHEENHHLIIZRZS.
L LREREARSKELGLINETOLERTHS.
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C30 18%
C18 18%
Cc8 11%
C1 4.5%
Phenyl 8%
Cyano 7%
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1. C30,CI8HB LU CSHEIEHBE B NDEHKEIIKRELELS.

2. LALBEIEHERERICHET HFENLRLIEE, COBTEDHE
(RE)LFEDBEERTHLIRIZRLTHS.

3. OFY, EEBRFREEAERNDAZENHEE (DEREARLTHS
1=8) [XIFIXLLBIL, REFLRERICLEHIS S.

4, RERHMKIIEEHREREFED D E(REE)LL(KA) TRES HITTIILL,
NEEEICEER -BBHOKE - BEZRL-EEHFEBEHEFIC
FEITHAEDEIZLEYRES.

5. LHAATILTILEEEDEWCZKY, EiIREITELS.

6. 7T/—ILDIILEBEDSTVVASITEEEHDEREEDAHEFAT S
=8, BEMEOEEIFIEFRGGY, REBMNRERBUCEHL-TS.
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IKFEENHE TIXODSHT LDIRFNRAD TS
BRI L LRI REE D

! S
1.79 min 290 min A5, :0DS 4.6 x 150 mm
5.40min 2 FEENHE - K
Do LIEF1:6.0MPa

BE: 40 °C
FEH: RI
| |

8 10 EK*‘I‘ 1. ﬁﬁﬁ@?ﬂ'l\')"?l.\
2.2-A/N/—)L

041 min ASLHEDOLE: 1.7MPa
1.20 | | 1-69 min F5E: 1.0 mL/min
min 1 H#FEﬁL/&1”JLT£ﬁrL/&L/E“IE S

Retention time / min

R 5.40minM50.41minl ZiE A == HIRMEARLY
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The Sorption Behavior of Alkyl Bonded Phases in
Reverse-Phase, High Performance
Liquid Chromatography

g?;lOSLochmuller and D.R. Wilder, Department of Chemistry, Duke University, Durham, North Carolina _ :

FILFILEDEAHCETHHX
) )L )L = O) :I'E :& S— * Figure 2. A scaled representation of octadecy! chains chemi-
cally bonded to the surface of silica gel showing solvophobic
= — = aggregation of the bonded ligands. Appropriate coverage
C18 O) ll% |l ﬂ ( ~ O l, \ -t ﬁE |7R é*l,-t l, \ é data for this phase was taken from Table Il. The white circle

on thé cluster represents a benzene sized solute melecule.

Journal of Chromatography, 197 (1980) 11-20
Elsevier Scientific Publishing Company, Amsterdam — Printed in The Netherlands

persive interactions are considered, hydrocarbon-hydrocarbon interactions will be
much stronger than hydrocarbon—water interactions. It follows that the statlonary

Lhmmatogra.phmuxface_atea, It is p0331ble that it w1ll adopt a spatlal arrangement

where the chains are lying almost flat upon the surface. This would, in effect, reduce
the effective chromatographic surface area very significantly and could account for
the extenswe reductlon in retentlon capacxty of the aggregated bonded phase. ThlS

—

19805 BHBFREFSELVKRBBREAV S DEBOHDE
TILFILEDFAHEFRLI=FHX
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Mobile phase: Acetonitrile/water =10/90 M

FIGURE 2: Chromatograms ilidstrating the

(b)
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practical impact of|bonded-phasi\gollapse. ||<]

Shown are (a) a chromatogram geneNted afl-
ler a water wash and 170 column volu
additional mobile-phase flushing, (b} a c
matogram genecrated after & water wash an
90 column volumes of additional mobile-phase
flushing, and {c) a normal chromatogram. See
text for discussion. Peaks: 1 = uracil, 2 =
nitroethane, 3 = phthalic acid., 4 = 4-
chloroaniline. 5 = 3-cyanobenzoic acid, 6 =
3.5-dimethylaniline, ¥ = 1l-nitrcbutane,

316 LC-GC VOLUME 17 NUMBER 4 APRIL 1998

03{&1_591 ct%S_".ﬁ

TILXILE DB RAHAHIZXBFREFR LD DRk

EEM X EFET
ENTLWNS,
ZILXILEIFIIL
EMR->TULVAS.

KTHSLERFT
& 7ILXILEIL
BERAATLED.

Z L& Bonded-

—phase collapse& 3«

HWLTLVS.

BUBRHHEER
THEIAHDT=8,
REFEX/NSLEHLT
L3,
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WEDBEMEOMANoDIRITHLUIZKSEREA

20134, 7ILXILEDBEIAAIZLDDewettingDFE R, FBENFRITIRITH S

RONALD E. MAJORS, LCGC North America, Jul 1, 2013

Figure 3: Phase collapse (or more correctly, phase dewetting). 7K*§Ej]*ﬁ—6‘i7}l/#'}l/%(i$§ﬁ/\/fb
situation A wo, wo soaton® ZLY, Phase collapsehHB 5, Phase
e e wee—T collapsedk BEI1R B RSB IAL BN
Y, BEHEITHAALL,SIRTHET.
Pores are w}t&ed \:r:h methanol Waterforce%out of pore /Dewettin g t (i \
B P — 1) 7L LEMNTSE EA-TNS
e propery | s R BE H¥Wetting
2) 7 LT ILENERAATZIRREIZE
/ 4 Enon-wetting
FILEIILEIEEE EAST 1DRENG2MDIKREIZEILT HE
HY, ETERIIBEIETE Dewettin I LN 'or?
NTWS. BEHEIEHAFLH G seRALTLS /
HIRITH IO,
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Dewetting& (& ?

Humamag

Wetting

L)

http://www.mynewsdesk.com/uk/northumbria-university/pressreleases/its-delightful-its-dynamic-its-dewetting-1582445

Dewetting EIFXEAEANKSKGHTE ! !
LD RADIRITHIETIEZGLN ! !

E(IBEEZTIRZZVLEY, FHHEEEFTEERERDEME
[XZEL7ZELy ! !
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fth %t D Dewetting M 552 BA

E(IEEMEFXREIIBEETENTLVELY,
EEERATIRITHEZESIETAEAULDIENAIMNOTULNS
DT, MFLICTEBFEF->TWAIETTH S,

/ @Z“:Jm%on] EEFATRITHESL

IAHAEAUTDEFET
- nB analytes RANSHE, FHAFLMSIRIT
l partially HZ.

In A, analytes
are properly
retained

retained or
unretained

NITEEHRZETHS,

BIMEXAPTHELY  KRBEDHEOES. HESMBEVLRECHR TE
MEENTULHHEE IEsHT AL IciEEi . LD SEEiEh
RS NJESUERSTNEVRRIECDET.,
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E'.Ejj’&v\ EALAZ0. ENAIMEEZgET
X. h=2ycosb/mpgtiid,
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Capillarity, Capillary phenomenon
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NE0.5 MmO HASRAENTH NS LERTEREEIZLT, 385
A9156cmERT B, ZDI5 HEFEROMALNOIRITHE
SIZ{EALTAEA1X0.006 HB3EOITWERFEHIX1ISE
K[ETH S, AFEHL1 umTIE ThHd. RIEFIOHADKESE
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HS LRDC18TFEIEF L F FZEIFE : K
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Depermeating
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EEMZ M5 CI8RMEE30% AR/ —ILITENSM?

FTNFNDARRICCISTIERIZEE . BFK
DIRENFMAGHSIEFESLT-.

-70% A3 /— )L TCILEBE ;&wiﬁéﬂ’éhuim
THLRZEIZCISKRIEFRIN DT 5. D EERIL
[ELIRD 5.

GENB1=8, MARITERDAYRAADET D)

“50% A2/ — )L CIE—E 8L TLVA.

(& ,&?E@JEJJDKEL\%A@%< TRILZRLY)
GRNZEWL=, MALRISERIEAYIADELN)

-30% AR/ — )L TIE 2L EIL TULVELY.
GENZUL=8, HFALARISHRIZAYIADIELY)

}a/l)b/7k

(30:70) (50:50) (70:30) T. Enami and N. Nagae, BUNSEKI KAGAKU, 53 (2004) 1309.

RRBOEZ: A/ —LBEMNS0% LU T DA &IICISTKAITENLZL =6, #IFLAICAYADIL. LML, EH
EMTDH, £2100% A2/ — L TENTOSKENSBRREVIYB ZA-EEIZIE30% A2/ — L TEHERFLAIZAY
AH, TOBBRK[EICLTEHAAISIRIFHT LA,

ENEIXEEHEDEIAHA(Phase collapse) TREDD TIXHL, BEEGAR) ICKYRES.
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SEHZ D6 ASUED
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v et

%75\155%@]755 FIRIFHTN?

:IJ @
H #7515 C18 250x4.6mm
BERKE: 0.01MPa
I NI LmE:40°C
(] '

* BERTTHSLADEAERKEUTIZL, 207 EKE
* FEEFIMALNSBBENRTHERICEHTLOEENEL

0

AL oIRITHIZBEDEE ()

-05

-0.05
-01
-0.15
-02
-0.25
-03
-035
-04
-0.45

0

20 40 60 80 100

AR/ =)L/ KB ENRD A2/ — IR E(%)

N. Nagae, BUNSEKI KAGAKU Vol. 59, No. 3, 193 (2010).

* 70% LA ED AR/ —)ILEHhT LIZEBRLIZGE (X
0.01MPa THLFEIERIMFL ML DB ENFR R R DIRIT
HLUIZIFEAERDOHONT, 50%LL T TIXFZEIRE
RIZIRITFHLTULNS.

* 70%LL E DA%/ — )L TIXCI8FTIEFIMNENBT=

b, EEERICKYHILNANAYRAL ANVEE, K
EEIHFLO SRR TR T HAELAY, S0%LL T Tl
ENLELN, IRITHESET 5.

RREORZ . EEEREE, FNdEMAMNIVERR) EHSEIC
(FEMHERIZAYVIAD ANEE, FTENLZLDGERMADIOELY
RKEVVIGEICITEMENSIRITHT ADEZETH .

A/ — )ViEES0% LT DREE TIXCI8FTIERI DML AN SFEE

HEREET HHEL FDOHH0.00MPakYKELNV-OHERKIZR

SNTNBEIITHT LA LBIEBRRMNIRITHT.

BE10% U ED A2/ —)LEEOREHEZALNIE, REDFELD
(FRHEL. TNECIsSTIEFIMA AN SRR A EEIRTHES
FAHEARKRKREQARE) KYIEWN=OTHS.
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sefelZ M8 Dewetting [FFEZS>TLNSD M ?

CLBERM, A5/ K(os0EE | me | EVERTEBIETEL LS

C18EE+H, A%/—JL:7K(50:50)F5EN+H N ElEAHIIBENETENTLVEL
C18EEHH, A%/—IL:7K(30:70)F5EN4H Non-wetting REFDZEALIEELY

= EEM X EETEN TLVRL
C18[EEHH, /K ENHH - Non-wetting (R ILZ{E T3

RRBOEZ: BEEMEIFEN TS (Wetting) EiFEA TULVELY (Non-wetting) (X, EIEHDIRENEHD
EESKYL, BEIHRBRMNELSZEICKY, BENTULSAIREEENTULVELMREIZLESZETHS. AF
/—IL:7K(70:30) B2 ENARB R I CISEIEMITIFEN DD, AR/—)L:K(30:70) 5 EIHR A KA /KIZCI8EE
FRIZENLLY. LI=AY 2T, Wetting IREEA BNon-wetting IREANDEILIX B RO LD EILTEZS
THY, C18EEHDIKAEMNZE /L L Wetting IKEEA BNon-wettingtK BEIZE 1> TULVNDH D TIHAELD.
B EIEIR R DD ZE L TWetting HBNon-wetting 755 &% Dewetting EE DD TH L [EDewetting (3
RBIHOTWA. LOWLBEILAEEREZEZSZEICKY, FENEELEILT S EEH A Thewetting EED
HWEEBE DN F-EEHDOIREDZILT, FHOIXKIZENTEY, HBIREEFETLIH, TORERED
BBEEBITKIZITENLGGY, BEORENEBLTLHIDOTHNIL, Dewetting [TFEZ>TULVS. LHL
ERICIFERBDOLSIGHRRITEI S TULVRLN.
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& HHEEERICHREIEBRENENLGIMGS, EEEATEERBE IS FTIERH
LAsiRITH T HHEK.

® TOHEAMNRRELYREZWGEICHA AN EIRBE(TIRITHS.

@ Dewetting DEKRDEZZLNYEEDHDIDLENHSHEBEHOND, Wetting &
Non-wettingiRRE (X FEEETES D, BHHBENELLETNIL, Wetting Hri5
Non-wettingfKREEAND ZE L ILRE 575N,

& KBFHHEFAWN-GEDHEENTLDIEIFLIRRIZOVWTIITEDREH
XIZEFLSEEE SN TLVS.

BUNSEKI KAGAKU Vol. 59, No. 3, pp. 193-205 (2010) : 193
© 2010 The Japan Society for Analytical Chemistry
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A, REIZDED AR
J—ILINAIEFIL TLY

7Eerc=kRJIL

0
ooooo

S

A2 /—)LERIRRIZ, #
DT UILEITERAA
THY, REIZTEL=

FILABRIEFIL TLNS.

FOETIIVEIFILL
EM>THEY, KIS
ThIERBDSUIEE
IEHL TS

——————————————————————————————

30



Cchromanik
RITDCISEIEARD I T2l —I 3y

1.2 Figure 1: Left: Snapshots from simulations in
! | W — Total different solvents, C,4 chains (gray), and alkane
0.8 o] = 18 and alcohol solutes (large spheres with green,
|~ Acetonitrile red, and white indicating CH,, hydroxyl oxygen,
0.4 | Methanol and hydrogen, respectively). Middle and right:
' § == Water Density profiles of C,gchains, methanol, water,
0 £ and acetonitrile for pure water (W), pure
33M methanol (M), pure acetonitrile (A), and solvent
volume _ T mixtures given as mole percent. T = 323 K,
0.8 Mﬁv! grafting density of 2.9 umol/m?. Adapted, in part,
i § from references 4 and 14.
~ 0.4 >“(';xti
£ i yolume
2 0 A
= i 67M |
3 2% by vplume
0.8
| L
04r =
i yolume
0
- Mﬂ
0.8 ]
- / 7
04 =
0 1 *\-.__l
0 10 20 0

LCGC North America
630 Volume 31 Number 8 August 2013
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3

ey

-

0 S 10
TIME (min)

15

20

7ILO—)LEED 5 B

$35.L.:0DS 250 x 4.6 mm
% EIHE K
FLIR: 1.0 mL/min
BE:40C
FRH ;R
e 1. AR/ —)JL
2. TR/—)L
3. 7tk=R)JL
4.1-70/8/—)L
5.2-7A/\/—)L

BHLCOBEETHLLNSBERBELRETFL, DEETES.
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7=k L KES ;ﬁae N =to (EERYEE TR
L) ETFER =R IL(RAAME—D)DHAOTRNT S L

$H5L.:C18 4.6x150mm

Acetonitrile/water=(20:80) € (Sodium nitrite)

€ e > R :0.5mL/min  BE:40°C
System volun|e \
0.291 min _

I Acetonitrile/water=(10: 90)
—

—-h—— .y

ts (Vacant peak of acetonitrile)

TIIME (min)
7EF=M)IILIFRELTEY, BEHDPICHETS. CONEBEEFAENELTS.
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ey 4

7Er=kJ)L-KFEENFEE)
RELLUVE

k = (t-t,) / (t,-system volume)
$541:0DS 4.6 x 150 mm,

k=S/M S=kxM

ILV=15 6 O RFFERA,

FHADT L= LD ERE

ﬁ%AEPGODB%SiEﬁIHi.%{Jl.s gTHY, CHFEIEHF|ID£50.3 g(0.35 mL)75<C18|E(|)§E$EI:$E L9 5.

— 0.101 mL |
5 — kI 0.7
= 1 0.6
4 — =
R | e—a— I INOY 1 05 s
N " 3
i 3 0.4 BE
i3 0.059 mL — i
2 0.033 mt 7“:"‘:“))[/0)1%?#1%’;&([() 0.3 Q‘Lé
1 0.2
1 E el | INFI1E=
017 mL 1 01
0.011 mL
0 0

0% 9% 10%

BEIEPOT7 =R ILIRE®%)

15%

20%
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Cl, C18FH KT, C30

0.16

0.08

WS LREERDOFHAEBmL)

Zaft

e™ | Uit

BEME ANDT7 =ML KB E (BEN=)

e C1(TMS) 515 Ls: C1 (TMS, %C: 5%)
m— (18

- / C18 (%C: 16%)
— i €30 (%C: 16%)

4.6x150mm

TILEIIEHENRGOTELBREMEILRELRL.

5 10

BB BIRE

15 20 25

C1, C18B L UC30E EfH D IR EE

C30

c13 fgﬁﬂﬁ . CH3CN/ HZO 0 : Acetonitrile

0 0 0 C1 (TMS)

0O 0 o
0 000 O
0 0900 0
N N~ s NN

BEEHFTELISEEFNTSH=80, TILXILEENELG>TOWTET7 M =MNIILDBENE
XFEAERLTHA. TEIIVARIMNLERANWTTZ A=) LB EREEAIE LT
HELHHN, FFRIZCL, C8, CISEIEHRADBEMEXRLTHALEER/ DT TS, 36
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NS LABEERFDEEE(mL)

o e P RE

C1SETEAA~ND 7

0.2

©
o

o

©
o
o

Tl = CAE =

m— NS ERO TS THF(C30)

— T~ S ERO752 THF
— 77— )L ,

m—TI5/—)L

— AR/l

5 10 15 20
A B RERE (%)

$H5.1:c18, (—ERC30)
4.6x150mm

1)4.6x150mmA T LIZCI18FEIE
FlX$91.5s Ao TLVA.

2)CI18DIxEEB=16%

CIODRFEH=E16%
WS LRDAIEZTUILEDRE
=13$90.35mLEETE SN B.

B RIEEE20%TAS/—)L
[3£90.04mL, 7E,=FJJLIZ
£90.1mL, ThSEFODSUIEH
0.15mLiAEFIL TLVS.
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c18§ﬁtfm,§9%$umwmﬂﬂ

A8/)—)L FEr=RJJL FrSEROTSY
@ o .©
O

0 00, O o O o
O ° ©

O O

FOBT Y ILRILE FOGTUNERBE A oaTFULEEL
Ad, REIDE AATHY, KAl LEASTHEY, £
DA% ) — L DAY TEb=RJ VDA KIZTFRSERRTS

FLTULVS. FEAL TS, VIEEEML TS,
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BHERIE(Z LAt D ZE1E

5 2 B4 - A5 Ls: C18,5um, 4.6 x 150 mm
7
hl'zj 4, 6 50% THF N5 LIEE: 60 °C, #&H: UV @ 250 nm.
3 T o400 L TINAVEYDBEHENISMLIZES &L
I sl T4 TER=RIL SicamsmekeoRa L ERE
lll 82% A3/ —)L 1. 95300, 2. ADIAY, 3. 7T/—IL,
: : : ! I 1 4. TFNAREY, 5. 0-8—TxZ)L,
(mt} 6. TILAVE'Y, T.RYTT=L>
o5 )LtoDAHE " ~
BRI BB EET ILFILEDM
\ A AMNEFERELTEL

2)BEMNEDZNGE(TtolT/NSTGS.

3)THFIEAZ> /—)LIZEE, 0.25mL
(=1.89-1.64) ZLT7ILEXILEITAEFLT
WS EITHS.

=

L
/N_

1.89mL .
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to("75°/)l/)0)/ﬁ‘t|:'nﬁlaaﬁd)l:|:$£

$15.Ls: C18,5um, 4.6 x 150 mm
DI LGRE: 60 °C, #=H: UV @ 250 nm. &%} 1. o5, 2. AOxzA, 3. 7x/—)L
TR EUDBHEHENNSMLIZHEA IS ZEHBIEEKEDEESHERE

BHBEDOBKE
Log P
82% A%/ —)L / \/\/\ ( ;i;
70%L2/—)L /M e
) 031
74% 7 Z=KJIL f A 0.34
> \ e
67% 4 F 4> A i ‘W 0.42
50% THF | T\ AN 046
N~ '
| | — BEES T F)1: 0.73
0 2 200MIVA:1.97

Retention fime/min
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A3 LAEEEPDFEE(MD

0.55
0.5
0.45
04
0.35
0.3
0.25
0.2
0.15
0.1
0.05

CI1SEIEHAND L= A=)

e $H5.1L.:C18,C30, C8
m— T NZERBATZ2 THF(C30)

i o 4.6x150mm
— N SERNO752 THF .“éwé""THF(GO)
] § 1)4.6x150mmA S L(ZC18FE1E
— Tz BlEH91.5g A>TLVA.

—_— s 2)C18DRFEHE16%
s ""THF(C18) " =
— - F @ $ CONKRFEHEL%

_ WS LADTILEILEDEE
.@"‘?"" G FH03smiLitEEnD.

- ‘? I R EE20% T AR/ — L

(F#50.04mL, 7ER=KJJLIZ
.0’_‘: ..................... @.... %{JOlmL’ %F%tFnjay‘i${J
= 0.15mLiBEFL TLVS.

................. ¢ 82% A%/ — L DEIEHBE
“::: ---------------------------- @--... O-QGngﬂiE‘?%&, rbjt/)[/
DBEHENSTI4%T =K
JLESO%THFD BIEFE L TN
Z10.15mL&0.31mLETES.

BHRBEERE®M =
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AR /)—)LETRSERADSY (THRMDE

)(9/_)1/ 13 SunniesiCjO %C:16% 7

5
i)
2 Sunniest C18 %C:146% ;
| e L

7

2 5
Jf M SunniestC8 % C:10%

25 30 35

0 5 10 15 20
Retention time/min
il 2 7 Sunniest C30 %C:16%
1

0 5 10 15 20 25
Retention time/min

Column: Sunniest C30, C18, C8, 5um

4.6x150 mm

Mobile phase:

CH;OH/H,0=75/25

THF/H,0O=50/50
Flow rate: 1.0 mL/min
Temperature: 40 °C

Sample: 1 = Uracill,

2 = Caffeine,

3 = Phenol,

4 = Butylbenzene,
5 = o-Terphenyl,

6 = Amylbenzene,
/ =Triphenylene

Peak 5

Peak?7
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C30,C18,C8

C30 %cC16% C18 %c 16% CH;0H/H,0=75/25
© o o 0 O ¢ ©__ 0 C8 %c10%
@ W@ {}?/W? o 0 o o
() Q020
C30 0 :A%2/—)L
O © © C18 © :THF
©:0 @ oo THF/H,0=50/50
® QQ O o o @ © c8
0 %2 0 o 000@®@ o0 o
0l @ o ©_ 04,0 0,0%0
0% © ® ®© @ o ©
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REEEENDRELCI0ECISITAR/—ILKFE
FHEEFEHTIIREEFZIZIZRC

C18

Column size: 4.6x250 mm
: 1
Conventional C18 2,3 Mobile phase: CH;OH/H,0=(97:3

0 0 0 (0]
%C:18% ,  Flowrate: 1.0 mL/min {} j/:} @
Temperature: 25 °C
I /\_N Detection: UV@295nm

f 1 1 T T T T c1=5_
0 < o 15 a0 25 39 Sample: ] 6-Tocopherol

retention time / min HOW
0
C30

H 0, . 0,
Sunrise C30 %C:18% 2=y-Tocopherol

1
HO
JEOUVIN PN

© o o o0
2 3=R-Tocopherol
’ W
3 0

4=a-Tocopherol

J H
\ \ \ \ \ \ \ 0
0 5 10 15 20 25 30

retention time / min E E*E ’@% [j: |E.| Li
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REZSHEENDRELCI0ECISTEHEZ A=) JL-H

Retention time / min

2
112 1
Conventional
C18 %C:18%
)\
Sunrise C30 %C:18%
. ~ )
0 5 10 15 20 25 30

Column size: 4.6x250 mm
Mobile phase:

CH,;CN/CHCI;=(80:20)
Flow rate: 1.0 mL/min
Temperature: 30 °C
Detection: UV @450nm
Sample:

1=a-Carotene

RILLBBHEFGTIIRFIIENS

C18
0
O O O
O O
O O O
C30 0 .
@ 9 @
¢ .0 0. ¢
O ° ° O

E BB E(E#9215
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AR /—)L-KBEFRIZEITH
TINAEETT/—IILDRE

S IEEFR DR eIV ET T /) —ILDDEE

]23 Sunniest C30 %Clé% l K Sunniest C30 /%K (Pyridine/Phenol) = 0.40 3/
2
L \

2
3 Sunniest C18 7%C:16% Sunniest C18 /3B K (Pyridine/Phenol) = 0.38 A

| M\A"J\ L

7 Sunniest C8 4YBE(REL (Pyridine/Phenc) = 0.41 /

Sunniest C8 %C:10% : AQ
) 5 10 15 20 25 30 35 o 2 o e s
Retention time/min Retention time/min

Column: Sunniest C18, C30, C8, 5um 4.6x150 mm Column:Sunniest C18, C30, C8, 5pm 4.6x150 mm
Mobile phase: CH;OH/H,0=75/25 Mobile phase: CH;OH/H,0=30/70
Flow rate: 1.0 mL/min Flow rate: 1.0 mL/min
Temperature: 40 °C Temperature: 40 °C
Sample: 1 = Uracil, Detection: UV@250nm

2 = Caffeine, Sample: 1 = Uracil

3 =Phenol, 2 = Pyridine

4 = Butylbenzene, 3 =Phenol

5 = o-Terphenyl,
6 = Amylbenzene,

7= Triphenylene C8IXC18LC30ITLEN, FIILARUEL DRFFIETF
ATHIN, T7T/—ILORFRFZEZFELCTHD.




2
S FECISEIEfH DA A EFA 5

A3/—)L - K& EIHHE @ A2/—IL

c18 ©_/_ﬁ cs
0 W
{} TR EUIE
AR THUIZAA
OH
e (j\\'
/J—ILIE
{} i; @ s N é 9‘ i 0§u A




ot
3

"

BDEETEHE(C30)&
B DELVETEFE (C18) D LB
JOR—F RV AR A )9 HIC30EE/ Ay IC18%FFEE

NP-C30, %C:0.23%
© %) (O @) (O

ChromaNik

REZEEEFN1/ITEDOEHALHI1/4

<{mmmmm)> Np-C18, %C:0.06%

oty



; L,r
o < &8 i
= g

NP-C30&NP-C18D LE#;
BUINJE DR

4.6x30mm . NP-C18 Sample: 1 = Ribonuclease, S IAA -
T 2 = Insulin,
A) 0-1%TFA, 3 = Cytochrom C,

B) CH,CN J\Jﬁ\ 4 = Lysozyme, {ﬁvﬁ@' ;}ﬁﬁ
Pt -

5 = Myoglobin,
HSUTYNER \ k |
k _J S .

ChromaNik

6 = Carbonic anhydrase

BNV EIFEEHERTDOAERBEERALTLNSEEZONDS
C18LC30IXIFIFF LN EEE R T .
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NP C30&NP-C18D LEER
IREEERIEKZD B

4.6x30mm NP‘C18 NP-C30 o o o °
A) H,0 — L0 {77 ﬁ?
B) CH,OH ®
%B: 20%-100%, 5 min g pT
55O TU : T

v 2 s J\W JaS

SN 1 VS

ZIREBERIEKZFRIZBEIMEN=6, ZILXILESEKREHEBERL,
NP-C30IXEIEHMEL, NP-CI18IZLERZREDETEHAANDEAYIZFE
PO, E—oNTJO—KIZIHBEEZLND.
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F= ol 1 &

NP-C30&NP-C180) HE B8R

FED AR/ — L RS D5 B

NP-C18

4.6x30mm

A) H,0

B) CH,OH

%B: 0%-30%, 5 min

TIOTUNERE

NP-C30

Loy

eeeeeeeeeeeeeeee

THFDIF |m
C18&£C30IF IR (F

eeeeeeeeeeeeeeee

E*ﬁi’%ﬁ@ﬂ&*ﬁﬁfﬁﬁﬁ LTWWSEEZ NS
CoHBZxr7.
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KFBERZRAW-I5E8IZIEEE7 LT ILE

[TRAA

TLEIEEDODN TV A, A2/ —)LBEHETILTILE
IWERIFEAEBRAATNDEHREINS.

*THF - KB ENETIEI 7 ILFILE

A DBUKIE-BIEDESNIC

[ETHFD BEFIZKYiL

5 ENDESCHY, BiIAATNAEHEINDAR/ —
L IKFZENVFHE SRS BENRIEETH A.

KU, [&

EAEDE)

135

MELY, 1"13IEODmL\nTﬂO){%ﬁ(iT)l/jF)leﬂl K=<

RSN,



I

ik

1. TORFvvE T B - BT DS

Sunniest (SunShell) Bonding
Technology

BILIBIZ LY LS/ — LR ESOEH RS E
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Sunniest (SunShell) Bonding Technology

v Trifunctional silyl-reagent, C,.H
(Octadecyltrichlorosilane) ay
v'Difunctional silyl-endcapping reagent

(Hexamethyldichlorotrisiloxane) ”;\s{“"‘?u”“‘iz”e

I ]
cl "o’S “o’S ~cl

v'Second silyl-endcapping reagent

CH,

(above + Trimethylchrolosilane(TMS)) e | CHs

v'High reaction temperature for endcapping
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Final TMS

N

Bonding state on silica

ChromaNik

55



ChromaNik v ' | Do |

Silanol Activity Control

Typical no endcapping C18 Sunrise C18-SAC

'

Silanol Activity

Control

Technology

& EDZLY ‘ VAXY RS
25 /—)LE Heat [ZZE

Si H H _H Si—o0 ~H
Cl)/ \O O/ O/ '®) O/ O \ O
Si .

Si  Si Si Si- Si- Si- Si  Si \ Si Si Si
AN N NN /N NN NN/
”””” e B
.= .
e 7 s 7

HHSEIEE KD D72 DTS BIAE T TIRBUKE (C18) DB ETKFILIZL S S /— L&
Bk (C18)DEBHLH, +HKHTELDST/—ILE



ChromaNik g »

")

BEUI/—ILVEDEIE

V)hFREEDIT/—ILEE(T 8 ~ 9 umol/m?

C18HE B 142/3DL 5 /— )L E(TFE-TULVA.

C18MDFEEZE E ~3 umol/m?2

CI8B LU IR vEL T (TMSIEE) &
19801 1/2
19904 2/5

20004 1/3 DI Z/—ILEIIFZFH-TLYAS.
1/3D%EVT/—ILEDEZEITUORXvvE T E
[CEVIFIFHEINS.
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I 7K T4 0D EE 8%

Conventional end-capping

(.218 (.218

End-capping layer

ZECEEEE

‘| Si Si S oo l = Si f
%l\ AN N NN /N /I\ AR /|\ /I\ /\\ VANIAA /l\ /l\
_ _
Both Sunniest end-capping and Silanol Activity Control V

More
Hydrophobic

o 0 o, 0
| | W

S Si L Lo si g s é § s siy—t & §

] ] ] Si | 1 | 1 | I 1

AN A FA A . w2 o - e e e A A7 T A AR A A A

)
o o (o} (0]

7

58



ChromaNik ,« ‘_, .

KRB ’ﬁgtﬁﬁﬂ#lﬁ

RIEFEDODEGHRIGERE

IVRFvyELT D RIEGRE: X°C (200 °C LLE) YHEM T TIL(150m/g)

IVRFvIELTD ° o

CIfEERDRFREFRE 7.0% 7.0%
IVRFVPYELTED 7.3% 7.7%
RERERE (BAZLYc18n—ERUIMR)  (BRICKBHC18DUNHTILARLY)
Silanol Activity Control Yes(OXHUEE L) No
IEEEIEEYMDOT )T ESL Rif BiF (x°c&REL)
Retention factor (k) 10.4 9.5

I P
A
ﬂ \ AAA/ Hi [\ (X-40)°C

R R R I L L B T I L I B B I I I B B B I B B B L IR
0 2 4 6 8 10 12 14 16 18 20 22 24

Retention time/min 59
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RKFFERFEFFELDOHER

SunShell C18, 2.6 um 10.4 7.3 125
Ascentis Express C18, 2.7 um 9.7 8.0 133
PoroShell C18 EC, 2.7 um 9.0 8.5 135
Cortecs C18, 2.7 um 7.7 7.3 113
Accucore C18, 2.7 um 7.4 8.8 130
Kinetex C18, 2.6 um 5.4 4.9 102

a. Retention factor of amylbenzene,Mobile phase; methanol:water=75:25, 40 °C,
b.  Measured using C18 materials sintered at 600 degree Celsius for 8 hours.
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Comparison of amitriptyline peak

3
1 l\ ATF=1.20 SunShell C18

TF=1.89 N PoroShell C18 EC

TF=2.61 4 Kinetex C18
N N

4 TF=2.73

K k 4N\ TF=3.12  Cortecs C18
I&

N TF=3.24 /4\ Ascentis Express C18

0 s 4 s s 1 s s
Retention time/min O
CH
Mobile phase: Acetonitrile/10mM ammonium acetate pH6.8=(40:60) \ N\ZH
Column dimension: 150 x 4.6 mm, Flow rate: 1.0 mL/min, Temp.: 40°C O ’
Sample: 1=Uracil, 2=Propranolol, 3= Nortriptyline, 4=Amitriptyline Amitriptyline o




ChromaNik

Durable test condition

100 ‘ .
M Column size: 50 x 2.1 mm
" "\.\‘ Mobile phase: CH,CN/1.0% TFA,
80 I pH1=10/90

' ' Flow rate: 0.4 mL/min
Temperature: 80 °C
A SunShell C18

B Ascentis EXpress C18 100

Relative retention/%
N
o

40
Accucore C18 Measurement condition
¢ Kinetex C18 Column size: 50 x 2.1 mm
20 = A Poroshell C18 EC Mobile phase: CH,CN/H,0=60/40
Flow rate: 0.4 mL/min
0 | | | | | Temperature: 40 °C
0 20 40 60 80 100 120 Sample: 1 = Uracil

Time/h 2 = Butylbenzene
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Relative plate of butylbenzene /%

100 &

80

60

40

20

TILAEEETOmMAE

A SunShell C18

B Ascntis Express C18

¢ Kinetex C18
Accucore C18

A Poroshell C18 EC

0O 1,000 2,000 3,000 4,000 5,000 6,000

Elution volume/mL

Durable test condition
Columnsize: 50 x 2.1 mm
Mobile phase:
CH;0H/20mM Sodium borate/
10mM NaOH=30/21/49 (pH10)
Flow rate: 0.4 mL/min
Temperature: 50 °C

Measurement condition

Column size: 50 x 2.1 mm

Mobile phase: CH,0H/H,0=70/30
Flow rate: 0.4 mL/min
Temperature: 40 °C

Sample: 1 = Butylbenzene
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Bleeding test using LC/MS

TIC of +Q1

fthttc18

LA
YhbEMwigy,
¥,

TN 't
W WM“:-W A r!W' /
- LALLM PPRIPY L (VY

SunSell C18

Il
I

+Q1: 5.997 min to 7.999 min of Sample

5800

1l
I

|

il
inte

T, i

Columnsize: 50 x 2.1 mm

Mobile phase:
A) 0.1% acetic acid
B) CH,CN
Gradient:
Time: Omin Tmin 5min  7min
%B: 5% 5% 100% 100%

Flow rate: 0.4 mL/min
Temperature: 40 °C
MS: ABI API-4000
lonization:

Turboionspray (cation)
Measurement mode:

Q1 Scan m/z 100-1000
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Aft ERGE

(=

11.5

5.7 4.2
4.72
N
B . —
™
4 &
o
©
No.10-32UNF

- - L8
o N
g a

IRTDA9T42T DELN

b 1.7

FERDILDHBT—IN—HEIL3I6ET,

MDETDHSLIFL0ETT.

IN—Hh—34T s
(IDEX$L IsoBar hardware)

10.4 _‘
6.5 1.9 20 :
|
N = |
o C ' ‘
T s | 5 — e
¥ FTT—% |
— | r~ |
% 2=
o
No.10-32UNF |
|
____________ ]
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IN—H—R3AT EHEE

& ¥
AfL BERH (IDEX$L IsoBar hardware)
115 e
5.7 42 1. | 6.5 1.9 20
4.72 |
|
1 | N =
T | T | =i
| . 36 F | —i*% 40° g |
)/ |~ | XI il L |~
7 3= ' | =
(e o
ol ® \ e
No.10-32UNF | No.10-32UNF
|

FNFNDESGIZEETIISILEL/16”
Fa—J THEHELIRE
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A DS LI /IS—HEA TS % IN—H—BATHS LIZAL S
EHGELESS Ao ExiEmLI-5EE

IN—H—R3AT EHEE

4 ¥
At EiGS (IDEX£t IsoBar hardware)

115 e |
5.7 42 1. | 6.5 1.9 .20 |
4.72 | |
| |
N | N |
T | L
— -1 36 ‘ ==t | =+ 40 g e ‘\
212 F 3=t

S © \ S <
No.10-32UNF | No.10-32UNF |
| |

AR DT LRI T—/\—AEINNE S e g

> < IR TmEY . Fai—7J &gl Z[EE A TE,
LWN\=8. 73 ILDOERETEHEY, TR g’ﬁ_gbﬁmbﬁg- St |~ sl
R)1—LIETEFEA.
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| SunShell C18, 2.6 ym
~ 2.1mmi.d. x 50mm ,.

SR
AN
AN
b8 AN N
-y /]

} LAY

r

F
[
|

I

SunShell, Halo, PoroShell,
Ascentis Express, Perkin ElImer SPP,
Kinetex, CosmoCore, ClassicShell,

MeteoricCore, UltraCore, OpalShell,
Capcell Core
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FTH T

S pm for routine 3.4 um for protein
0.6 pm

0.2 ym
3.4 uym 3.0 pm
4.6 pm 3.4 ym
2 ym, 2.6 ym, 3.4 ym, 3.5 ym¢E4.6 ym3 7Y L) DOGEER
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7 -
Comparison of particle size 2.6 um, 3.5 ym and 5 um

, SunShell C18 5 um Column size: 150 x 4.6 mm
8 MPa : , Mobile phase: CH3O!-I/H20=75/25
Flow rate: 1.0 mL/min

1 M /\ N¢=20,000 Temperature: 40 °C
Sample: 1 = Uracil

2
SunShell C183.5um ; 2 = Caffeine
3 3 = Phenol =
13 MP :
¢ . N¢=28,000 4 = Butylbenzene |
y JL 5 = o-Terphenyl
A1° 6 = Amylbenzene
SunShell C18 2.6 um 5 7 = Triphenylene

; 22MPa 4 N.=32,000 HPLC: Hitachi LaChrom ELITE
A (Tubing, 0.25 mm i.d.)
N

A R R R RN AR LAY RARAN RARAN RARRN RARRI N . N . N . N . N . T .
0 2 4 6 8 10

Retention tlme/mln

BEEOHPLICEEZAWTEH, MFE3S5uma7 /AT LTHNIIERBEE<ETELHEL.
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o* | Tl

Comparison of totally and superficially porous particle

4 )

'I A company C18 Hybrid 3.5 ym

’ (B HENLT)YRSYH) Column size: 150 x 4.6 mm
Mobile phase: CH;0H/H,0=75/25
18.0 MPa s 7 Flow rate: 1.0 mL/min

N,=20,000 Temperature: 40 °C
ks=7.1 Sample: 1 = Uracil

k 2 = Caffeine
] - ! 3 = Phenol
2 =
SunShell C18 3.5 pm 7 g - zUTtZlE)EZEiTe
N 31 > _ -V
72z Ih) N¢=28,000 6 = Amylbenzene
13.0 MPa | 6 ks =10.7 7 = Triphenylene
| HPLC: REIOV AL S 2T L& E
A (P4Z 0.25 mm DERE A )
2
Sunniest C18 3 pm
(22 F.ESIN) . Ng=22,000
15.7 MPa ]\/\ /\ ks =121
4 6
N A
L A L B L L L L B B L B B B L B B B
0 5 10 15 20 25 30

K Retention time/min j
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Biphenyl #&igm ==

BlphenyI®5F?f1i&

AN

E7zZILEDZ DDAV EURITHNSERLNTEY, EZz)LE(IT B
DI IWELIELG LD HETERT,
EHMBEEASFLRVVKRBEEZANTE, REOEENLGS RiFFHEOD
BREOSWLDBENERINDS,

WA DESEBHEEEMDRENKELLGS,
fhttBiphenyllXIZEAE —BEREM D UILILEREZRULNTULNS A, BE4EBiphenyl
ETHEEEDS V=R IILEEFEXFEHRALTLS,

AFILERBEOEMRD 5 EELLEL

Methanol/buffer=25/75 Acetonitrile/buffer=13.5/86.5

C18

o-| 0=1.039 "
m.
’m 2 M =1.029
"
\ g

REtES ) ILIEE EE A

O N
g0~

Column: SunShell C18 2.6 um 150 x 4.6 mm
SunShell C30 2.6 um 150 x 2.1 mm
SunShell Phenyl 2.6 um 150 x 4.6 mm
SunShell Biphenyl 2.6 um 150 x 4.6 mm

. ;
€30 M m C30
" 0=1.022 (I 1.034
A

Mobile phase:
Organic solvent/25 mM phosphate buffer pH3.0
Flow rate: 1.0 mL/min, 0.2 mL/min for only C30

Temperature: 40 °C

4 6 8 10 0 2

Detection: UV@230 nm
Sample: o-, m-, p-Methylhippuric acid

0

2

Biphenyl a=1.047 M Biphenyl
o-
A , ]

p
Phenyl-hexyl h[‘azl - Phenyl-hexyl M a=1.029
. :
\

4 6 8 10 12 0 2

o= 1.009

0

2

4 6 8 10 12 14 16 18 20 0 2 4
Retention time/min Re‘renhon hmelmm

ortho meta para
Q 0 f o
OH OH NH/Y
@*mr SasuFeag
CHa CH,
72
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SunShell D ¥ 14 {iE

JIPYTILYUA fEEM8
RFR| D72 | AR | tbRE | k=SB = . o ~, )7 £ £
! = USP LI T S e
) | um) | (om) | BEme/e) | B Bt ne| TYEFvoEYT | oer | pHiaem
SunShell C18 20um|12um| 9nm |[120m%/g| 6.5% c18 L1 Sunniest endcapping |[100 MPa| 1.5 - 10
SunShell C18 26pum| 16pum| 9nm |[150 m?/g 7% C18 L1 Sunniest endcapping | 60 MPa | 1.5-10
SunShell C18 3.5um| 23 um | 9nm [150 m?/g 7% C18 L1 Sunniest endcapping | 60 MPa | 1.5-10
SunShell C18 46um|34pum | 9nm | 90 m?/g 5.5% C18 L1 Sunniest endcapping | 50 MPa | 1.5-10
SunShell Biphenyl |26 UM | 1.6 ym | 9nm [150 m2/g 5% Biphenyl L11 Sunniest endcapping | 60 MPa | 1.5 -9
SunShell 0 {iffi 4% 451l
E&(mm) B E fth 18 B E fth 18 B E fth 18 B E fth 18
50 | - | CB1941 ¥80000 | o | o | e |
SunShell C18, 2 ym 100 | —— | CB1961 ¥85000 | - | o | o |
150 | e | CB1971 ¥93000 | | o | o |
0 | = | CB6931 ¥65000 | CB6331 | ¥65000 | CB6431 ¥65,000
50 CB6141 ¥66,000 CB6941 ¥66,000 | CB6341 | ¥66,000 | CB6441 ¥66,000
SunShell C18. 2.6 75 | = | CB6951 ¥71,000 | CB6351 | ¥71,000 | CB6451 ¥71,000
unshetl L 1o, 26 Hm 100 CB6161 ¥79,000 CB6961 ¥79000 | CB6361 | ¥79,000 | CB6461 ¥79,000
150 CB6171 ¥84,000 CB6971 ¥84,000 | CB6371 | ¥84000 | CBe471 ¥84,000 4
250 | - | | e | CB6381 | ¥110,000 | CB6481 | ¥110,000
50 | e | - CB9941 R e e e
100 | - | - CB9961 ¥55,000 | CB9361 | ¥55,000 | CB9461 ¥55,000
SunShell C18, 3.5 pm—50— T 1 CBO971 | ¥62,000 | CB9371 | ¥62,000 | CBY471 | ¥62,000
A e T e s CB9381 | ¥80,000 | CB9481 ¥80,000
E N N T CB3371 | ¥58,800 | CB3471 ¥58,800
SunShell C18, 5 ym 250 | - | - | CB3381 ¥77,000 CB3481 ¥77,000
30 | e | - 86931 ¥67,000 | C86331 | ¥67,000 | C86431 ¥67,000
i 50 | e | - 86941 ¥69,000 | C86341 | ¥69,000 | C86441 ¥69,000
SunShe” Blphenyl’ I e C86951 ¥75,000 | C86351 ¥75,000 C86451 ¥75,000 L11
26 Um 100 | - | - C86961 ¥84,000 | C86361 | ¥84,000 | C86461 ¥84,000
150 | e | - 86971 ¥89,000 | C86371 | ¥89,000 | C86471 ¥89,000
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TEL: 06-6581-0885 FAX: 06-6581-0890
E-mail: info@chromanik.co.jp

URL: http://chromanik.co.jp
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