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Porous layer

Manufacturer Brand D ) thickness IR eI S“f ace area  gonded phase
(um) (um) (nm) (m*g)
Advanced
1 Chromatography UltraCore 25,5 9.5 130 C18, Phenyl-hexyl
Technologies
2 Advanced _Mterials HALO 2.0, 2.7, 0.2,04, 0.5, 9 16. 40. 100 120, 135, 15, C18, C8, Phenyl-Hexyl, PFP, Cyano, RP-Amide, HILIC,
Technologies 3.4,4.6 0.6 T 90 Pentahydroxy-HILIC, C4, Glycan
3 AkzuNobel E{Zrmnft‘;ggﬁss'cs"e”’ 25 05 110 c18, C8
4 Agilent Technologies  PoroShell 1.9,2.7,4,5 0.25,05 12, 30 130 C18, C8, Phenyl-Hexyl, PFP, SB-Aq, Cysno, HILIC
5 Chrom4 Isosceles 2.6,4.6 0.5,0.6 9.5, 16 140, 90 C18, AQ, C8, C3, Phenyl-hexyl, PFP, Amide(HILIC)
6 ChromaNiI_( Sunshell 2.0,2.6,3.4, 0.2,04,0.5 9 ,12,16,30, 150,90, 40,15, C1§, RP-AQUA, C8, PEP, Pnenyl-Hexyl, 2-Etheylpyridine, HILIC-
Technologies 4.6 0.6 100 22 Amide, C30, Hexafunctional C18, C4
7 Dr Maisch PeproShell 2.6 c18
8 Fortis Technologies SpeedCore 26,355 0.4 8, 16, 30 140 C18, C18-Amide, C18-PFP, Diphenyl, PFP, HILIC C8, C4
9 GL Sciences InertCore 24 0.3 9 100 C18
10 Interchim Uptisphere CS Evolution 2.6 0.5 8.5 130 C18, C18 AQ, RP/SCX, HILIC, SILICA
11 Knauer BlueShell 2.6,4.5 0.5 8 130 C18, C8
12 Merck (supelco) glsocseaélﬁ Express/ g.O, 2.7, 3.4, 8(23 0.4, 0.5, 9, 16, 40, 1209(1)35 80, g;gtaisdgiyiljn-_/;\émde Phenyl-Hexyl, Biphenyl, Cyano, PFP,
13 Macherey-Nagel NucleoShell 2.7 0.5 9 130 C18,Phenyl-Hexyl, PFP, HILIC
14 Nacalai Tesque CosmoCore 2.6 0.5 9 150 C18, Cholestrol, Pentabromobenzyl
15 Nanologica SVEA Core 2.6 0.5 9 130 C18, Phenyl-Hexyl
16 Perkin Elmer Brownlee SPP 2.7 0.5 9, 16 C18, C8, Phenyl-Hexyl, PFP, RP-Amide, HILIC
17 Phenomenex Kinetex/ Aeris ;g ;'7’ 26, 32500227 10, 20 200 C18, C8, Phenyl-hexyl, PFP, Biphenyl, HILIC, C4
18  Restek Raptor 2.7 9 150 C18, Biphenyl, PFP, HILIC
19 Sepax Technologies  Opalshell 2.6 0.5 9 150 c18
20 Osaka Soda Capcell Core 2.7 0.5 9, 16, 30 150 C18, AQ, Adamantyl , Phosphocholine, PFP
21 SCAS gﬂm:gﬁﬁggiéiﬂ , 26 0.5 9, 30 150, 40 C18, Poly(diphenylacetylene) derivative
22  Shimadzu Shim-pack Velox 1.8,2.7,5 9 100, 125, 130 C18, Biphenyl, PFPP, HILIC
23 SIELC Technologies ~ Coresep 27 9 Mixed mode: RP + cation exchange, RP + anion exchnge, HILIC +
ion exchange
24 Thermo Scientific Accucore 26,4 8,15 130 C18, C8, AQ, henyl-Hexyl, Phenyl, C30, PFP
25  Waters Cortecs 1.6, 2.7 0.26 9 100 C18, C8, Phenyl-Hexyl, HILIC
26  Welch Boltimate 2.7 0.5 9 120 C18, Phenyl-Hexyl, PFP, HILIC
27 YMC Meteoric Core 2.7 0.5 8, 16 150, 90 C18, C8
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RIF#E: 2.6 um
#BFLER: 100 nm

R F1: 2.6 um
HBFLEE: 16 nm

RIF32: 3.4 ym
“BFLER: 30 nm
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HFE | 13 2 | 2427 [ 3436 | 4-5m

WFE 9-10m  8-16m,30m,100m 20 - 40 an 8 - 12 nm
ZHABE 0.22-04 m 0.3 -0.5 ym 0.2-0.5 ym 0.?- 0.6 ym
. 90 — 150 meg,
LLZREFE 100 — 120 mag e 15 meig 90 g
ZFE% 58 -78% 58 - 77% 27% 60%
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Sunniest C18, 5 ym SunShell C18, 2.6 pm SunShell C18, 5 pm

LtEREE 340 m?/g 150 m2/g 90 m2/g
RISSE(R) RIFEH(K) REFEGC) I REEEEK  REERElR)  RFEEK)

1) O3 1.70 0 1.34 0 1.30 0
2Q)NT7x1Y 1.90 0.12 1.46 0.09 1.41 0.08
3) Jx /=) 2.17 0.28 1.65 0.23 1.57 0.21
4) TFI)ILNIEBY 13.35 6.85 10.87 7.1 8.93 5.87
5)o0-—TJ 1)U 19.19 10.29 15.49 10.56 12.76 8.82
6) PNV 19.96 10.74 16.56 11.36 13.43 9.33
7EUDTZULY 24.35 13.32 21.95 15.38 16.76 11.89
BXHEPIIIARYEBY 100% 100% 83% 106% 67% 87%

P x)VEEY)T) 5 um

7R 3.4 um

YTJUVEE 0.6 um

2 8)18: Methanol/water(75:25)
mE: 40°C
NS/ 150 x 4.6 mm
FiER: 1.0 mL/min

)
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¢ Fully porous 5 um

= Fully porous 3 um

x Core Shell 2.6 um

---=" Fully porous 2.6 um

Column: C18, 50 x 4.6 mm
Mobile phase:
Acetonitrile/water=(60/40)
Temperature: 25 °C
Sample : Naphthalene

A Fully proous 1.8 um

3)

10

Mobile Phase Velocity, mm/sec
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20 - Column: SunShell C18 2.6 ym, 50 x 2.1 mm
totally porous 2 um 50 x 2.1 mm
1® Mobile phase: Acetonitrile/water=(60/40)
16 - '\ Sample : Naphthalene
E #25°C core shell 2.6 um
E 12 - i 21%];{ FODO=E A 40°C core shell 2.6 um
2 v ® 40°C totally porous 2um
@ 8-
©
o
4 FEEUERESS (B
O I I I I ]
0 0.2 0.4 0.6 0.8 1

Flow rate (mL/min)
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EZFMEND A
- - S5 um 250 mm (£
-~ - 3 um 150 mm P
)  Sub2pum 100 mm =
P TIVAS A eee— 2.6 um 100 mm a2
- o 5pm 150 mm £
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1IDDT 1 v DOB8EPl 5um C18H5DRT

Brand F C18, 5 um 250 x 4.6 mm N(4)=19,313

. 3 Column:
2 4 5 Brand F C18, 5 um 250 x 4.6 mm
A AN SunShell C18, 2.6 um 100 x 4.6 mm
Aottt il Mobile phase:
SunShell C18, 2.6 um 100 x 4.6 mm. .- CH,CN/20mM Phosphoric acid = 45/55
1 2 45 N(4)=20,287 ]
J l n & DTEIER-E1 /3 Flow rate: 1.0 mL/min,
, 1.8 mL/min at the lowest chromatogram
e L A A L A Temperature: 25 °C
0 2 4 6 8 10 12 14 16 18 20 22
Retention time/min Pressure: 9.5 MPa for Brand F C18 5 um
3 N(4)=20,287 13.4 MPa for SunShell C18 2.6 um

1 5 Detection: UV@230 nm

2 4
‘l /\ /\ Sample: 1 = Benzydamine

L e B B B B L B e I B L 2=Ketoprofen
3 = Naproxen
4 = Indomethacin

Retention time/min

7" N 5 = lbuprofen
UHPLC - S 1.0 mL/min N(4)=24,124
2 4 5 HPLC: Hitachi LaChrom ELITE
/\ /\ (NR0.25mmDEEHTRE)
1 ’ 1.8 mL/min N(4)=22,424 UHPLC: Jasco X-LC
5
l M 5 um, 250x4.6mm7S [y
(CEENNDH765RD1/6
IR L L T T R A B
0 1 2 3 4 5 6
Retention time/min
o _______ J L)
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2 Ot ROHPLCODLLE

35,150 34,462
13,993
! 30.564 40,320
42,053 !
40,139 41,043 34,052
Normal 13 pL 0.1sec 0.4sec 0.25mm 39 255 n
Semi-micro3.2uL 0.1sec 0.4sec 0.13mm [ Jl J '\_ IT J L
Semi-micro 3.2 uL 0.05sec  0.05sec 0.13 mm L L_
I I R L R L I A L A A LA AR AR ERRL RN R LA RARARRRARE EARRL AR
0 1 2 3 4 d 6 / 8 10 11
45000 Retention fime/min
40000 - 3 B\—’V
35000 Aﬁ; Acenaphihene Column: SunShell C18, 5 um 250 x 4.6 mm
B 30000 Butylbenzene Mobile phase: CH;CN/H20= 70/30
Z,%( 25000 Flow rate: 1.0 mL/min,
i / Temperature: 40 °C
m 20000 / Pressure: 6.7 MPa
15000 ¥ ¢ Semi-micro 0.05 sec Detection: UV@250 nm
o e | SemeleT < Urael
5000 2 = Toluene
3 = Acenaphthene
. : o s 4 = Butylbenzene

E—Dig/ ™

HPLC: Hitachi LaChrom ELITE
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miE : 130MPa

o ; Next Generation
UHPLC Connection
Technology
3
2
1 4
0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5 min

Connecting tube
Injector—Column: Marvel X, 0.075 mm i.d., 350 mm length

Column—Flow cell of UV: Marvel X, 0.075 mm i.d., 150 mm length

Column: SunShell C18, 2.6 um 50 x 2.1 mm
Mobile phase: Acetonitrile/water=60/40, Flow rate:0.30 mL/min

XB )V =Xyl

ChromaNik Technologl’es Inc.

RN SN RN P
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SunShell C18 2.6 pm, 50 x 2.1 mm

Peak No. SUS Marvel X

1 1107 2614

Efficiency 2 6852 10146
3 10976 11907

4 10768 11129

1 0.939 0.913

Tailing factor 2 1.320 1.210
3 1.057 1.037

4 1.041 1.051

1 0.0201 0.0124

Peak width, 2 0.0246 0.0199
hos (min) 3 0.0513 0.0493
4 0.0783 0.0772

Temperature: RT, Detection: UV@250 nm, Injection volume: 0.4 pL
Sample: 1=Uracil, 2=Ethylbenzene, 3=Acenaphthene, 4=Butylbenzene

Y
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VT )VHS LADELER

~

! Psunshell c18 3.5 ym

1 ) SunShell C18 5 ym

5 7
4 5 j\ N,=20,000
M

3 3 MPa

Column size: 150 x 4.6 mm
Mobile phase:
CH,OH/H,0=75/25
Flow rate: 1.0 mL/min

5 13MPa 4

. A

Temperature: 40 °C
7 Sample: 1 = Uracil
2 = Caffeine
3 = Phenol

2

l SunShell C18 2.6 um &

22 MPa 4

4 = Butylbenzene
5 = o-Terphenyl
6 = Amylbenzene
7 = Triphenylene
HPLC: Hitachi LaChrom ELITE

(Tubing, 0.25 mmi.d.)

~

Retention time/min j
N, _HPLC'C Jg LD L\ 20MPall R T
{58 *w%is SumZ- B ¥ i
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EZAMNSTLEDLER

e A C18 Hybrid 3.5 Column size: 150 x 4.6 mm
ompany ybrid 3.5 ym . _ _
2 o Mobile phase: CH;0H/H,0=75/25
Totall hybrid sil
(Totally porous hybrid silica) Flow rate: 1.0 mL/min
. (o}
18.0 MPa 5 7 _ Temperature: 40 °C
N6'_2°’°00 Sample: 1 = Uracil
X 4 ke =7.1 2 = Caffeine
A A k 3 = Phenol
HE SunShell C18 3.5 4 = Butylbenzene
unshe -9 HM 5 = o-Terphenyl
- 5 7 P y
(Core shell silica) Ns—_28,000 6 = Amylbenzene
13.0 MPa ¢ 6 ks =10.7 7 = Triphenylene
N A HPLC: Conventional HPLC instrument
112 . (Tubing, 0.25 mm i.d.)
Sunniest C18 3 ym
(Totally porous silica) . N=22,000
15.7 MPa ; j\ ke =12.1
4 I
i\

0 5 10 15 20 25 30

Retention time/min

)




N\ vk

@ ChromaNik Technologles Inc.
7Y T )URIFDZHRME

I =7 T =

=M A MINY—., YUA
TR Es 1.3 ~ 5 pum 1.5~ 10 um
HFLE 8 ~ 100 nm 0 ~ 100 nm
LERmEME 15 ~ 150 m/g ~ 400 mi/g
21 EE 0.2 ~ 0.6 pm -
£ E( BX0)

ZHBRBDESZEZADCLT
AZ‘O@ UTShIF 2 IROJREIC
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Column: SunShell C8-30, 2.6 ym (30 nm, 0.5 ym layer) 100 x 2 1 mm, Sunshell C8-30HT, 3.4 um (30 nm, 0.2 ym layer) 100 x 2.1 mm
Mobile phase: A) 0.1% TFA in water B) 0.08 % TFA in Acetonitrile
Gradient program: Time 0 min 5 or 35 min

%B  20% 65%

SPEs \E(‘_a'o‘b\fla* FLEBMFENED

Flow rate: 0.5 mL/min, Temperature: 60 or 80 °C, Detection: UV@215 nm, DEENRIF
Sample:1 = Cytochrome C, 2 = Lysozyme, 3 = BSA, 4 = Myoglobin, 5 = Ovalbumin Wo5=0.87 SeLé“'““'“"""""""""'""""""""""""‘
2
W0o.5=0.93 sec
1 3 5
/ 4
: 80 °C and 5 min gradient | h
SunShell C8-30HT 3.4 pm (0.2 pm
SunSheII C8- 30 2.6 um (0 5 L.I_m.)\
0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5

<—W0o5=4.8 sec

Wos5=4.2 sec

SunShell C8-30HT 3.4 pm (0.2 um)

T

SunShell C8-30 2.6 ym (0.5 pym)

1 SN E W .

0 5 10 15N, 20 J 25
Retention time/min Surface area works well for separation.
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Column: SunShell C4-100, 2.6 pm (100 nm, 0.5 ym layer) 100 x 2.1 mm,

Mobile phase: A) 0.1% TFA in water B) 0.085 % TFA in Acetonitrile

Gradient program: Time O min 30 min
%B  30% 45%

Flow rate: 0.4 mL/min, Temperature: 80°C

Detection: UV@215 nm,

Sample: IgG purified by Protein G column

Y J

0 2 4 6 8 10 12 14 16 18 20

Retention time/min
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~ Mobile phase:
Brand F1C18' > Hm 250 43'6 m N(4)=19,313 CH,;CN/20mM Phosphoric acid = 45/55
2 Flow rate: 1.0 mL/min,
A 9.5 MPa 4 ° Temperature: 25 °C
/L Detection: UV@230 nm
HPLC: Hitachi LaChrom ELITE
e (V0 25mm DEES )

Retention time/min

sunshell C18, 2.6 um 100x 4.6 e N(4)=20,287 2.6 umTCIE5 umDOFI3.7{BD
1 : 134MPa ¢ 7 Fl-aS
B I\ 9.5wpa X 3.7 X100/250 = 14.1ws
=

e S e R ——
0 1 2 3 4 5
Retention time/min

! "
6

MFECEUICEE

)
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Plates Pressure(MPa) Plates/pressure

Sunniest C18-HT 2.0 um 9,900 16.7 593
Brand AC18 1.9 um 7,660 16.3 470
Brand B C18 1.8 um 10,100 19.6 515
Brand C C18 1.7 um 11,140 32.0 348
SunShell C18 2.6 pm 9.600 9.7 990
Sunniest C18-HT 2.0 pm E— — —
Brand A C18 1.9 um ] I i
Brand B C18 1.8 um B .
Brand C C18 1.7 um I I . 2~ 315
SunShell C18 2.6 um F F *

0 5,000 10,000 0 10 20 30

o

300 600 900

Column: 50 x 2.1 mm C18, Mobile phase: Acetonitrile/water=(70/30), Temperature: 25 °C

@
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BXEAB DD EELLER
ZR
/ 7 Column: \
k6=5.4 5
, N6=30,800 Company P C18 Company P C18, 2.6 um 150 x 4.6 mm (26.1 Mpa, 30,800 plate )
5 4 6 26.1 MPa Company T C18, 2.6 um 150 x 4.6 mm (22.7 Mpa, 31,600 plate)
! | ' Company W C18, 2.7 ym 150 x 4.6 mm (18.5 Mpa, 23,300 plate)
112 coe7 4 5 7 Company A C18, 2.7 um 150 x 4.6 mm (30.6 Mpa, 30,200 plate)
N6=31,600 ) Company S C18, 2.7 um 150 x 4.6 mm (22.2 Mpa, 31,800 plate)
3 4 SunShell €18, 2.6 um 150 x 4.6 mm (21.8 Mpa, 31,900 plate)
2 Mobile phase: CH;0H/H,0=75/25
E66;72'37,’300 4 Company W C18 Flow rate: 1.0 mL/min
3 18.5 MPa Temperature: 40 °C
. Sample: 1 = Uracil, 2 = Caffeine, 3 = Phenol, 4 = Butylbenzene
2 ke= .
1 ; Kl6s=%8,2oo 2 ) Company A C18 5 = o-Terphenyl, 6 = Amylbenzene, 7 = Trlphenylen:E
+ - " . ,
j'\. 30-6 MPa %a%;;%gc!?" (AmylberEr?_i?B!fylbenzen (Triprjeinifnle?)]—:TRell"p%\enyl)
2, ko1 7 Company S C18 Company P C18 0.48 1.54 1.20
J o=t X 22.2 MPa 0.35 1.56 1.50
Company W C18 0.38 1.59 1.32
J3 SunShell C18 ';j; 1301‘;)00
C A C18 . . .
21.8 MPa ompany 0.42 1.57 1.25
Company S C18 0.44 1.60 1.31
\u\u\\wwu\u\u\u\ \\u\u\u
2 4 6 24 SunShell C18 0.39 1.60 1.46

Retentlon tlme/mln

&,
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VDB

RRSEE |LRER MFLBEIR MFLE

Carbon Specific surface | Pore volume? | Pore diameter 2

loading (%) area 2 (m?/g) (mL) (nm)
SunShell C18 7.3 125 0.261 8.34
Company S C18 8.0 133 0.278 8.20
Company A C18 8.5 135 0.414 12.3
Company T C18 8.8 130 0.273 8.39
Company W C18 7.3 113 0.264 9.32
Company P C18 4.9 102 0.237 9.25

a. C18781E&IZ600°CC8I5EMIRN L, PILFILEZRESRIELLCEDIPY T
JLMIFZRAIE LK UIZ, CORIREBIIZ I FILDITPY T)URIFDIER DI
=<BZEDFEY,

*FCORREIVONVyDOTD /DY —AHANTITNE U,

B @/
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FUTFUYOERIELHER

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

14000

12000

10000 +

8000

6000 +

Theoretical plate

4
ﬂ[ TFZHSA SunShell C18
. A B (core shell)
*—x 3
—vk\ - ’ TF=1.42 A C18
~ : e [T Mt }\ (core shell)
A SunsShell C18 ~100jtimes

A Company A C18

TF=1.25 glign?:est
@ Sunniest C18 3um A [T—— ML (fully Scr)nrous)

& Company P C18 ¥
Company T C18 l r TF=2.43 P C18

(core shell)

4000

A Compnay W C18 —
B Company S C18 -

2000

TF=3.21
\\-\\%
_\ — m TF=3.17 WC18

(core shell)

0.001

0.01

0.1 1 SC18
_ TI:=4-38[\(core shell)

Sample weight/ug T ———

6 7 8 9 10
Retentlon time/min

IBSREREIIE — D DED4.4%DE—Dig _
ZARANBSYINEERNE UL, e Sample: 1=Uracil, 2=Propranolol, ﬁ

3= Nortriptyline, 4=Amitriptyline
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« HPLC, UHPLCEAHTlE * UHPLCTOHMEATAE
A Tae . ENNBEIC

- =2R{t, SEFRELULDTIEE

- B5FE, IESRERTNDMIINEE C FNDS ATHETALIC
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TRIC K DERERBZEIL

35000
30000
25000
r'e ;)lbéb‘ﬁb‘%k. Lz D‘D C
/ BLENDIET -
§ 20000 ERSREES

10000 -

==ie=Totally porous hybrid C18

5000 -+ =®=Totally porous monodisperse C18
=#=SunShell C18
O T T T T T
0.1 0.2 0.3 0.4 0.5 0.6 0.7

R mL/min

Column: 100 x 2.1 mm

Mobile phase: CH,CN/H,0=60/40
Temperature: 40 °C

Sample: Acenaphthene,




N\ vk

ChromaNik Technologl'es Inc.

BEERORE

——>

B BEas
O 40 —_
B 35 N3P, 26 um 150 x 4.6
E 30 mm
& 2 FBENE © X5 —)L
=7 JTE 5 mL/min
J NSO AFE 70 MPa
N 15 —g - o
R 10 . , =)@ . 23°C
0 5 10 15
BAREFRID 3@

B \
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PV TILYIAR>DPOEFEL, EZAMENAT Uy FYUANIER, YINERS
FEZAMEYIARDBMEEMEDRL, || | [CREFEDAODTNDLEH, BMEEENEL,

BEROXZEZZITICIUZD, NS LAANDREDHNE—TIRUCH, BR
KOSV FRBIZET CERAI LT DEZDFAMEIUANKRD, ERRCTEERADR
gDdCHAIEIND, RESDELERDERC o CHEBIESN D,

*Fabrice Gritti, Georges Guiochon, J. Chromatogr. A 1217 (2010) 5069.

. A part of abstract |
' This unexpected result is accounted for by the three times !
smaller heat conductivity of the BEH bed (BEH 0.25 !
: W/m/K) than that of the Kinetex bed (Kinetex 0.75 W/m/K).
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