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Evaluation of Six Core Shell Columns Based on Both
Separation Behavior and Physical Property

ORI %, EXR KRE
(vavw=voT49/0o—X)

ChromaNik Technologies Inc.



7Y T)VEEY U hDEESE

1969 F H—r=-, 15— 1967196840 |- EEAHF
77-’*"»J:"J%iéhf:Hch@ﬁmmL\Tﬁﬁm_ g\ LS N TS,

?%30um®*2|:§$0.5um0) ZHERE

= |=
N

2000£EIZHh—IFURBICEYRE, 2V \UHAOBEARRREA - \
B ZAumD %I EE0.5umD % HLEE R &N

m| |
\

ub’zlum'b'@ﬁigj‘“"'p'Eﬁﬁl
g8 (A ZIm)

;U%%Zl @%?L"His

e A
7E;r§jj i %|Z[B0.5pm
zcﬁ—éfﬁiﬁﬁ“ —’L_g_?%l.mm@h
+ Fused-Core technology
was developed by
(1) J.J. Kirkland, F.A. Truszkowski, C.H. Dilks, and G.S. Engel, J. Chromatogr., Jack Kirkland.
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3 N6=31,6004

Y2 ke=7.7 a
3 Ne=23300 |

/ k6=5.4 Company P C18
23N le|  26.1MmPa
1
12 k=74 > /

5 6 7 Company W C18
18.5 MPa

Column:
Company P C18, 2.6 um 150 x 4.6 mm (26.1 Mpa, 30,800 plate )
Company T C18, 2.6 um 150 x 4.6 mm (22.7 Mpa, 31,600 plate)
Company W C18, 2.7 um 150 x 4.6 mm (18.5 Mpa, 23,300 plate)
Company A C18, 2.7 um 150 x 4.6 mm (30.6 Mpa, 30,200 plate)
Company S C18, 2.7 um 150 x 4.6 mm (22.2 Mpa, 31,800 plate)
SunShell C18, 2.6 um 150 x 4.6 mm (21.8 Mpa, 31,900 plate)

~

Company A C18 Hybrid, 2.7 um 150 x 4.6 mm (24.5 Mpa, 30,200 plate)

SunShell C18, 5 um 150 x 4.6 mm (21.8 Mpa, 31,900 plate)

Retention time/min

142 ke=9.0 5 7 Company A C18 Company P C18 Hybrid, 5 um 150 x 4.6 mm (26.1 Mpa, 30,800 plate )
3 N6=30,200 4 6 30.6 MPa Mobile phase: CH3OH/HZO=75/25 5 Q 7 Q
A Flow rate: 1.0 mL/min O
23 ke=9.7 7 Company S C18 Temperature: 40 °C O~ O O
1I| N6=31,800 K‘ 22.2 MPa Sample: 1 = Uracil, 2 = Caffeine, 3 = Phenol, 4 = Butylbenzene
> 5 = o-Terphenyl, 6 = Amylbenzene, 7 = Triphenylene
23 SunShell C18 SM ke=10.4
N6=31,900
21.8 MPa KEFISEMHE FRAK M YIRERM
2 7 . (Caffeine/Phenol) (Amylbenzene/Butylbenzene) (Triphenylene/o-Terphenyl)
w68 a4 5[ CompanyA C18Hybrid Company P C18 0.48 1.54 1.20
N6=28,800 | 24.5 MPa 0.35 1.56 1.50
T s 5 7 SunShell C18 5 um 038 1.59 1.32
N6=20,000 4 M 3.0 MPa Company A C18 0.42 1.57 1.25
67 Company S C18 0.44 1.60 1.31
2 4 " ke=a56  Company P C18 Hybrid 5 um SunShell C18 0.39 1.60 1.46
3 A > N6=15,000 9 3 |\/Pa Company A C18 Hybrid 0.42 1.58 1.19
[ AR AR AN AR AARR) RARARAMAANRRRAL i LR R R A BN R AR AR A AR AAAR AR SunShell C18 5 um 0.42 1.59 1.35
& 2 4 6 8 12 14 1618 20 2 A Company P C18 Hybrid 5 um 0.40 1.45

1.02 /
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3
fz\ I\ Company P C18

A
3 Column:
1 2 Company P C18, 2.6 um 150 x 4.6 mm
Company T C18, 2.6 um 150 x 4.6 mm
3 Company W C18, 2.7 um 150 x 4.6 mm
L /2\ Company W C18 Company A C18, 2.7 um 150 x 4.6 mm
5 3 Company S C18, 2.7 um 150 x 4.6 mm
1 k AﬁCompany A C18 SunShell C18, 2.6 um 150 x 4.6 mm
M 3 Company A C18 Hybrid, 2.7 um 150 x 4.6 mm
. [\2¥ ]\ Company S C18 Mi(:)r;:any P F18 Hybrid, 5£1m 150 x 4.6 mm
" phase: CH;0H/H,0=30/70
) 3 Flow rate: 1.0 mL/min
1 }\ I\ SunShell C18 Temperature: 40 °C
A Detection: UV@250nm
5 3 Sample: 1 = Uracil
Lo }\ Company A C18 Hybrid 2= Pyridine
3 = Phenol

3
IS A Company P C18 Hybrid 5 um

T T T T T T T T T T T
3 4 5 6 7
Retention time/min /
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Column:
Company P C18, 2.6 um 150 x 4.6 mm
Company T C18, 2.6 um 150 x 4.6 mm

/ 1MF=1.24

}\2
Company P C18

1 2
Ai 1.29 j\ Company P C18 Hybrid 5 um

T T T T T T T T

[ f [ [ f [
0 1 2 3 4 5 6
\\ Retention time/min

~

1 TF=3.94
5 Company W C18, 2.7 um 150 x 4.6 mm
1
- Company AC18, 2.7 um 150 x 4.6 mm
TF=1.56
k A Company W C18 Company SC18, 2.7 um 150 x 4.6 mm
1 2 SunShell C18, 2.6 um 150 x 4.6 mm
[\j”m Company A C18  company A C18 Hybrid, 2.7 um 150 x 4.6
. 2 Company P C18 Hybrid, 5 um 150 x 4.6 mm
J\:F=2.04 ]\ Company S C18 Mobile phase: CH3CN/20mM H;P0O,=10/90
Flow rate: 1.0 mL/min
1 2 Temperature: 40 °C
k TF=1.21 A SunShell C18 Detection: UV@250nm
. 5 Sample: 1 = 8-Quinolinol (Oxine)
JTF=1-31 ILCompa ny A C18 Hybrid 2 = Caffeine

mm
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TF=1.47 oy Column:
I\ Company P C18 Company P C18, 2.6 um 150 x 4.6 mm
2 Company T C18, 2.6 um 150 x 4.6 mm
TF=1.86 | Company W C18, 2.7 um 150 x 4.6 mm
Company AC18, 2.7 um 150 x 4.6 mm
o1 )2 Company S C18, 2.7 um 150 x 4.6 mm
TF_IM J\ Company W €18 sunShell C18, 2.6 um 150 x 4.6 mm

Mobile phase: CH;CN/0.1% H,P0,=2/98

2 3 .
1 Flow rate: 1.0 mL/min
TF=3.21 ’\ “ Company 5 C18 Temperature: 40 °C

Detection: UV@210nm

1 2 3
TF=1.46 A IL /\\SunSheII C18 Sample: 1 = Formic acid
2 = Acetic acid
|

3 . 3 = Propionic Acid
jbompany A C18 Hybrid

3
TF=3.48 J\i k Company P C18 Hybrid 5 um
1

[ T [ T T T T T [ T [ T
1 2 3 4 5 6
Retention time/min

TF=1.45 1 2 Company A C18 Hybrid, 2.7 um 150 x 4.6 mm
' “ “ Company A C18 Company P C18 Hybrid, 5 um 150 x 4.6 mm

~
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REREDODBLEBDIR LD

HSLE | REEHR HREK |EUDY X
Pressure? | Retention® | Plate€ Pyridine Formic
acid
SunShell C18 021.8 10.4 ©31,900 © © © 14
Company S C18 022.2 9.7 ©31,800 A X 7
Company A C18 X 30.6 9.0 ©30,200 © A © 10
Company W C18 ©18.5 7.7 X 23,300 X O AN 6
Company T C18 022.7 7.4 ©31,600 X X A 6
Company P C18 N26.1 5.4 ©30,800 X © © 10

a. Mobile phase; methanol:water=75:25, 40 °C, ImL/min, 150 x 4.6mm
b. Retention factor of amylbenzene
c. Theoretical plate of amylbenzene

©: 3 point, O: 2 point, /\: 1 point, X: 0 point
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—SunSehll C18 (2.54 um)?®
—Ascentic Express C18 (2.52 um)a
Accucore C18 (2.53 pm)?
—Kinetex C18 (2.34 um)®
—PoroShell C18 (2.34 pm)°®
—Cortecs C18 (2.77 um)a

Particle diameter/pum

a. H{IfE

*C18FtIEHIZ600°C T8RFMIERLL, 7ILFILEZFESRIZIL-ZDaT7ITIL
#ilFZBeckman Coulter Multisizer 3 TRIELEL =, COBIEEITA I FILD
A7 TI)VAFDIEEIFELGYET,
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Carbon Specific Pore volume 2 | Pore diameter 2

loading (%) surface area? | (mL) (nm)

(m?/g)

SunShell C18 7.3 (7)° 125 (150)° 0.261 8.34 (9)b
Company S C18 8.0 133 (150)° 0.278 8.20 (9)b
Company A C18 8.5 (8)° 135 (130)° 0.414 12.3 (12)°
Company T C18 8.8 (9)° 130 (130)° 0.273 8.39 (8)b
Company W C18 7.3 (6.6)P 113 0.264 9.32
Company P C18 4.9 102 0.237 9.25 (10)P

(12 effective)® (200 effective)P

a. C18 T {EFIZ600°C TSHFEIERL, 7ILFIILEZHEERIZL-EZDaTTILAIF
#HTFELEL -, CORIEEIZA)CFILDAT S TILHRIFDBERIY/INSEYET,
b. AROJIZEEE N TL\SE

*2TORAEFIAT=YIT9/B0—XHNTITWELT,
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QO o, Mobile phase: Acetonitrile/20mM phosphate buffer pH7.0=(60:40)
O S Column dimension: 150 x 4.6 mm, Flow rate: 1.0 mL/min, Temp.: 40°C
3 _ 4
16000 x L8 sunshell €18
(core shell)
14000 ——x —
A A

12000 heN

TF=1.42 A C18
h h L (core shell)

—xX
3 ;z 100 ti
)
© 10000 A SunShell C18 _ Sunniest
o A Company A C18 TF=1.25
— . C18 3um
© 3000 - ® Sunniest C18 3um { (fuIIy porous)
E & Company P C18
&J Company T C18 TF=2.43 PC18
8 6000 - 4 Compnay W C18 (core shell)
e ® Company S C18
= 4000 TF=3.21
2000 A 4
% \M TF=3.17 W C18
0 (core shell)

0.001 0.01 0.1 1 S C18
TF=4.38 [\(core shell)

Samplewelght/ug \ \‘\ T \ T \w‘\ T \ A2 R A RAARY AR AL RAAMEAAM LA LRI A
6 7 8 9 10
Retentlon time/min

IE%@E§@135—9®%3®4.4%0)I:(J—DFDEE
RN DOVEZRNE U, . Sample: 1=Uracil, 2=Propranolol,
"7 3= Nortriptyline, 4=Amitriptyline 10
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Mobile phase: Acetonitrile/20mM phosphate buffer pH7.0=(60:40)
Column dimension: 150 x 4.6 mm, Flow rate: 1.0 mL/min, Temp.: 40°C

J

)]

16000
14000 % =
—— A

12000 b TF=2.09
e
© 10000 A SunShell C18 _
o A Company A C18
© 3000 - ® Sunniest C18 3um
8 & Company P C18
&J Company T C18 L
8 6000 + , Compnay W C18
e B Company S C18
= 4000

2000 :‘%ﬁ\ TF=3.21
0 \

0.001 0.01 0.1 1 10

Sample weight/lg

||||||||n|\||||||||||||||\|n|||||\||||n|n||||||\||||n|n|||||||||\||\|n||||||\||||||||\||||||\||\||\||\|

0 1 2 3 4 5 6 7 8 9 10
ERERIEE—DDSTD44%DE—DigZ Retention time/min
RN DOVEZRNE U, Sample: 1=Uracil, 2=Propranolol,

4.4% 3= Nortriptyline, 4=Amitriptyline 11
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BEMESRF TOMANME

A SunShell C18

B Company S C18

40 L ® Company W C18
Company T C18

20 L ¢ Company P C18
A Company A C18

O ] ] ] ] ]
0 20 40 60 80 100
Time/h

! h05%EEAER &< U CpHI TR0 CORMERNE UIZ, BKMEBDTFILARY LY DREEN0%ICHED T DT &
&, BBICKDPILFILEN10%REET D CEZRIKLTNE T, CDI10%DILFIVEDREETHSAS
 1EZ IR UEK T ESunShell 18l it dDC18ICEEN, 28D 510BDMRAMEZER LE LS, 12
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Durable test condition
Column size: 50x 2.1 mm

Mobile phase: CH,CN/1.0% TFA,
pH1=10/90

Flow rate: 0.4 mL/min
Temperature: 80 2C

Measurement condition
Column size: 50 x 2.1 mm

Mobile phase: CH;CN/H,0=60/40
Flow rate: 0.4 mL/min
Temperature: 40 °C
Sample: 1 = Uracil

2 = Butylbenzene
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100 &

80

60

A SunShell C18
B Company D C18

40 r
¢ Company A C18
Company B C18
20
A Company CC18
O | | | | |

Relative plate of butylbenzene/%

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

Elution volume/mL

: BHBEDORED30%ELLEBIEL, pH10T50°CDP)LA U MRETOMRA M ZLL®R LUK UIZ, PILAY
I RN TRYUADBIITHI D, DSLDACDBRIDNCH, BEEOMERNUE T, SunShell C18(dfttt

| CL8DSEN S10fE DR E R U LIz,

Durable test condition
Column size: 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 2C

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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SunShell C18hS LAZABLE
7 IVHRIMERM (PH 9.5) TOEGR D

; NA 2700th
|
‘ L L 2500th
tk N
K S e
I O IC U

B) Acetonitrile

Gradient program:

Retention time / min

Column: SunShell C18, 2.6 um 50 x 2.1 mm
Mobile phase: A) 10 mM Ammonium bicarbonate pH 9.5

Time (min)

% B

Flow rate: 0.5 mL/min

Temperature: 40 °C

Detection: UV@250nm
Sample: 1=Uracil, 2=Propranolol, 3= Nortriptyline, 4=Amitriptyline

pHO.5 DT ILAVEEHETTE
2500[B1 LL E DR T M RIRETY,
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MAMEDRED

_ ST pH1 T7ILAME pH10 HA0O5(ZEH DpH & H

SunShell C18 1.5-10
Company W C18 JAN not tested 2-8
Company S C18 O O 2-9
Company A C18 JAN A 2-9
Company T C18 JAN A 1-11
Company P C18 A A 1.5-10

15
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1) RICa72z)LC18TH, REFFZRA (k) [TXREFLERY, &
R2EDENFERSINT=,

2) AWbvont=HA7 LIFRHFE2.6 umET=1E2.7 uymTHoT=
M, DOLEITKRELELGY, K TL65EBDENH-
f=o CNITHATLIZTHEIN TS FTIERI DR FZAE
7?)%*% KRR FENKREELGLENERTH-

3) IE R M B - REREAMEILEMOE—IRIRIZED
EHont-,

4) W LDOMAKEE, IEREHIEEYMOE—IHIKRD R,
IVRFvIEL T DENFE=-ATLDENTL -,

5) SunShell C1ISAZ LIXREFMNKEL E—IOHIKNENT
BY, BICAENZFLNEATREINT=,




