9. Fullerene Separation Columns

Separation of fullerenes, especially preparative scale separation, on conventional HPLC columns are always problematic
due to the low solubility and low recovery rate of fullerenes. COSMOSIL offers a variety of columns designed for
preparative scale separation of fullerenes including higher fullerenes, metallofullerenes and fullerene derivatives.
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Specifications 3
Packing Material Buckyprep Buckyprep-D ‘ Buckyprep-M PBB g-.
Silica Gel High purity porous spherical silica 2
Average Particle Size 5um :—
Average Pore Size 120 A 3
Specific Surface Area 300 m¥/g
K| o | oo | ok |
N = Br Br
Bonded Phase O‘ A A B
Structure § § 4
| | ? 2
e e, Hzc/fl o HEC//SI e e s o
Bonded Phase Pyrenylpropyl group | Nitro-carbazoyl group | Phenothiazinyl group |Pentabromobenzyl group
Bonding Type Monomeric 3
End-Capping Treatment Near-perfect treatment None Near-perfect treatment
Carbon Content 17% — 13% 8%
F - Standard column for | - Separation of + Designed to separate ) De5|gneq for 4
eatures . I preparative
fullerenes separation | fullerene derivatives | metallofullerenes :
separation of Cg, Cyy,.
Comparison of Retention 5
The figure below shows the retention time of C¢y and Cy in toluene. Buckyprep, Buckyprep-M and PBB, and PYE nicely — ——
separate Cgp and Cy4. On the other hand, C;g cannot separate them in toluene.
6
Comparison of Retention ofToluene BuckyprepD 5CMSHI .
Buckyprep BuckyprepM ceocro
C . C60 e 7
olum: o
Columm size:  4.6nml.D.-250mm cn
Mobile phase Toluere oo c70 -
Flow rate: 1.0 ml/min
;eeftlpftrs#re fJ(\)/CSZSnmor 312nm jr— — I& e 8
Sample: gjg 5PBB SPYE | ‘
l /L \_J\ J\ _Q\LJ‘\L_
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Suggested Solvents for Fullerene Separation 11

Solubility of Solubility of

Solvent Features el Solvent Features Gl

Toluene The most commonly 3 || Acetonitrile Weaker e!uent than toluene. Recommended 0018
used solvent as a washing solvent Buckyprep-D 12

Stronger eluent than toluene. Recommended

n-Hexane Weaker eluent than 0.046 ||Chlorobenzene for higher fullerenes 7.0
n-Heptane ;g:uvsgaeklRer(;?;?rzzznded - o-Dichlorobenzene | Stronger eluent than chlorobenzene 27 13

Methanol fuIIereneg. 0.001 ||7,24- The strongest elution effect. Recommended 213

2-Propanol - Trichlorobenzene | as a washing solvent. ’ R
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Fullerene Separation Columns
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COSMOSIL Buckyprep

@ Standard column for fullerene separation
@ Excellent separation for higher and derivatized fullerenes

Difference in Preparative Separation

COSMOSIL Buckyprep can be used with toluene, the most commonly-used solvent in fullerene separation. Because tailing does
not occur, you can inject about 35 times more sample, 2,500 L (6.25 mg), than with a C;5 column.

Difference in Preparative Separation
5C,¢-MS-IT Buckyprep
Column: Inj.vol.: 4.5ul 70u1 o Inj.vol.: 4.5ul 2500ul1
Column size:  4.6mml.D.-250mm
Mobile phase: (Buckyprep) Toluene
(5C,-MS-1I) Toluene/Acetonitrile = 55/45 c Ceo Cro
. 60 Higher fullerenes
Flow rate: 1.0 ml/min
Temperature: 30°C Cro
Detection: UV285nm Crno
Cso
Sample: Fullerene toluene extract (2.5mg/ml)
=) S —
L . L L . ! L . [E— L . L
0 10 (min)20 0 10 (min)20 0 10 (min)20 o 10 20 30 (min)40
NACALAI TESQUE, INC
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Applications
@ Higher Fullerenes @ Oxidized Fullerenes
. . . .
COSMOSIL Application Data COSMOSIL Application Data
Column: Buckyprep Column: Buckyprep
Column size:  4.6mmI.D.-250mm Column size:  4.6mmlI.D.-250mm Ceo
Mobile phase: Toluene Mobile phase: Toluene
Flow rate: 1.0 ml/min Ceo Flow rate: 1.0 ml/min
Temperature:  30°C Temperature:  30°C
Detection: UV312nm Detection: UV312nm CeO
Sample: Ceo Sample: Ceo
70 G CeO
Cs6
C84 C76
Ces
5 g % % % % RS s B To(mim
NACALAI TESQUE, INC NACALAI TESQUE, INC
AP-0412 AP-0413

Ordering Information
@ COSMOSIL Buckyprep Analytical / Preparative Columns (Particle Size: 5 ym)

Packed Column

Guard Column

1.D. x Length (mm) Product Number 1.D. x Length (mm) Product Number
4.6X250 37977-61 46X10 37983-71
10X 250 37981-91 10X20 37984-61
20X 250 37982-81 20X 50 34374-41
28X250 34346-11 28X 50 05871-21

NACALAITESQUE, INC.
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COSMOSIL Buckyprep-D

@ For preparative separation of derivatized fullerenes

@ For separation of derivatized fullerenes such as Cy, indene used for organic thin-film solar cell

Applications

Buckyprep-D offers improved separation for C4, indene, a derivatized fullerene, that has received much attention as an

n-type semiconductor material for organic thin-film solar cells.

COSMOSIL Application Data
Buckyprep Buckyprep-D
Column:
Column size:  4.6mml.D.-250mm
Mobile phase: Toluene
Flow rate: 1.0 ml/min
Temperature: 30°C 70 25
Detection: UV 325nm 60 .
50
Sample: Cg, [Indene], (1.0mg/ml) 40 15
Inj.Vol.: 1.0ul 2 3 0
£ 50 =
5
10
a 0
f T T T T T T T
30 35 40 15 4 5 6 7 8 3 10 1" 12
Time (min) Time (min)
NACALAI TESQUE, INC

Data courtesy of Yusuke Tajima, Dr. Sci.
Organic Optoelectronics Laboratory, RIKEN (Institute of Physics and Chemistry) AP-1234
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Buckyprep-D retains derivatized fullerenes longer than Cy. Therefore it is more suitable for preparative separation of .

derivatized fullerenes than our conventional Buckyprep column.

COSMOSIL Application Data

5C¢-MS-II 2 Buckyprep

Column: @

Column size:  4.6mmI.D.-250mm
Mobile phase: Toluene

Flow rate: 1.0 ml/min
Temperature: 30°C

Detection: UV 325nm

1

Buckyprep-D

Sample: 15 Cqy (0.25mg/ml) i
2; [6,6]-Phenyl-C¢, Butyric Acid Methyl Ester
[PCBM] (0.25mg/ml)
Inj.Vol. 1.0ul @
I A
I
I I\
—— é‘\__} L | S
w ¥ g ot b + & s =
NACALAI TESQUE, INC
AP-1232
Note

10

The baseline of COSMOSIL Buckyprep-D is less stable relative to other fullerene columns. To stabilize baseline, let

acetonitrile run through for 10 minutes before analysis.

Ordering Information
@ COSMOSIL Buckyprep-D Analytical / Preparative Columns (Particle Size: 5 um)

Packed Column Guard Column
1.D. x Length (mm) Product Number 1.D. x Length (mm) Product Number
46X 50 09646-61 46X10 09611-01
4.6X250 09647-51 10X20 09613-81
10X 50 09648-41 20X50 09614-71
10X 250 09650-91
20X250 09651-81
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COSMOSIL Buckyprep-M

@ Different selectivity from Buckyprep
@ Excellent separation for metallofullerenes

Applications

@ Metallofullerenes

COSMOSIL Buckyprep-M is a phenothiazinyl-bonded silica-based column specifically designed for metallofullerene
separation. Metallofullerenes are retained more strongly than other fullerenes on this column. COSMOSIL Buckyprep-M
is also effective for the separation of higher fullerenes and fullerene derivatives.

Fullerene Separation Columns

COSMOSIL Application Data

Buckyprep Buckyprep-M

-

Column:

Column size:  4.6mml.D.-250mm
Mobile phase: Toluene

Flow rate: 1.0 ml/min

2 Temperature:  30°C

Detection: UV312nm

Sc2@C76(I)

/ Sc2@C7s8

Sc2@Cso(I)

Sample: Se,@Cs6(1)
Se,@Cog
3 Se,@Cy(T) Cs6 Cas

86

Sc2@Cs0-C76

e 0 5 0 1 N (o)
NACALAI TESQUE, INC

Sample courtesy of Prof. H.Shinohara,Department of chemistry, Nagoya University

COSMOSIL Application Data

Buckyprep Buckyprep-M
Column:
Column size:  4.6mmI.D.-250mm

Mobile phase: Toluene Gd@Cs2(I)

Flow rate:
Temperature:
Detection:

Sample:

1.0 ml/min
30°C
UV312nm

Gd@Cy()

Gd@Csa(1)

Cs8, Co0

M

0

[

Sample courtesy of Prof. H.Shinohara, Department of chemistry, Nagoya University

E 3 £

%

“ 4 (min] 0 5 10 15

W s
NACALAI TESQUE, INC

10 Ordering Information
@ COSMOSIL Buckyprep-M Analytical / Preparative Columns (Particle Size: 5 ym)

Packed Column

Guard Column

11 1.D. x Length (mm) Product Number .D. x Length (mm) Product Number
4.6X250 04138-71 46X10 04139-61
10X 250 04141-11 10X20 04140-21
12 20%250 04142-01 20%50 34474-31
28 X250 05873-01 28 %50 05872-11
13
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COSMOSIL PBB

@ Can be used with o-dichlorobenzene or carbon disulfide
@ Suitable for preparative scale separation

-
£
)
o
=
. . m
Applications f_:.:’
@ Preparative Separation of Fullerene 3
The loading capacity of COSMOSIL PBB for C¢y and Cy, can be three times greater than COSMOSIL Buckyprep. g
n
e
. . . :
Comparison of Preparative Separation 3
PBB Buckyprep v
Column:
Column size: 20mml.D.-250mm r\ 1
Mobile phase: Toluene
Flow rate: 18 ml/min
Detevions . OVassam Go Coo|Cro T
Sample: Crude fullerenes (3.5mg/ml) 50m 1 (180mg) 2
150m 1 (530mg) injected
injected
L 1 1 1 L L 1 1 3
0 10 20 30 o] 10 20 30
Time (min) Time (min)
NACALAI TESQUE, INC
4
Ordering Information
@ COSMOSIL 5PBB Analytical / Preparative Columns (Particle Size: 5 ym) 5
Packed Column Guard Column
.D. x Length (mm) Product Number 1.D. x Length (mm) Product Number
4.6X250 37980-01 46X%X10 37987-31 6
10X 250 37985-51 10X 20 37988-21
20X 250 37986-41 20X50 34375-31
7
8

Fullerene Chromatogram Index

Fullerene Chromatogram Index includes more than 100
chromatogrames. If you are interested in this index, please
feel free to contact us. The online version is available at
the website of The Fullerenes, Nanotubes and Graphene
Research Society below.

Website:

http://fntg.jp/en/chromato_index_3.pdf

Fullerene Chromatogram Index

Sample:
CAS No.:
Molecular formula:
Column:

Column size:
Mobile phase:
Flow rate:
Temperature:
Detection:
Attenuation:
Sample conc.
Injection volume:

ata of
NACALAI TESQUE, INC

C78
136316-32-0
C78
Buckyprep
4.6 mml.D.-250 mm
Toluene

1.0 ml/min
30°C

UV 285 nm
0.64 aufs
0.20 mg/ml
10.0 ul

0.064 aufs

15 20 (min)
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Soluble Carbon Nanotube Separation Columns

-

10. Soluble Carbon Nanotube Separation Columns

COSMOSIL CNT-300, CNT-1000, CNT-2000

@ Size-based separation of soluble carbon nanotubes
@ 3 pore sizes (300 A, 1,000 A,2,000 A)
@ High durability

Specifications
Packing Material CNT-300 | CNT-1000 | CNT-2000
Silica Gel High purity porous spherical silica
Average Particle Size 5pm
Average Pore Size 300 A | 1,000 A | 2,000 A
Bonded Phase Hydrophilic group (neutral)
Usable pH Range 2~75
Pressure 15 MPa and below
Applications

. @ Carbon Nanotubes

S Department of chemistry, Nagoya University 10 20 30 min AP-1147

COSMOSIL CNT columns offered improved separation for DNA-wrapped carbon nanotubes by connecting three columns
with different pore sizes.

— Fr.18(17-18min Fr.20(19-20min Fr.22(21-22min Fr.24(23-24min
COSMOSIL Application Data
Column: CNT-300 + CNT-1000 + CNT-2000
Column size:  7.5mml.D.-300mm X3
Mobile phase: 0.5mmol/l EDTA, 200mmol/I NaCl,
40mmol/l Tris-Tris HCl(pH7.0)
Flow rate: 1.0 ml/min

Temperature:  40°C

r Full Scale (2.5
— Detection: ~ UV260nm( X 1), 350nm( X 20) ™es JID#1 260nm (1. 00) ull Scale (2.5pm)
[D#2 350nm (20. 00)
Sample: DNA-wrapped CNT(CNT-DNA) Free-DNA
Inj. Vol. 500ul 1000
CNT-DNA /
500+
0 _
Data courtesy of Prof. H.Shinohara, Dr. Y.Asada,

Ordering Information
@ COSMOSIL CNT-300 Analytical Columns (Particle Size: 5 um)

11

Packed Column Guard Column
1.D. x Length (mm) Product Number .D. x Length (mm) Product Number
7.5%X300 09195-71 7.5X50 09194-81
@ COSMOSIL CNT-1000 Analytical Columns (Particle Size: 5 um)
Packed Column Guard Column
12 1.D. x Length (mm) Product Number 1.D. x Length (mm) Product Number
7.5X300 09197-51 7.5X50 09196-61

13 @ COSMOSIL CNT-2000 Analytical Columns (Particle Size: 5 ym)

Packed Column Guard Column
I.D. x Length (mm) Product Number 1.D. x Length (mm) Product Number
7.5X300 09199-31 7.5X50 09198-41
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11. SFC (Supercritical Fluid Chromatography)

COSMOSIL SFC Column Series

@ Three categories of stationary phase for different types of compounds
@ Different selectivity from HPLC

Products
Category I: Columns for mid- to high-polarity compounds

suwnjo) (Aydeiborewoay) pinj4 [e>niiadns) )4s

For these compounds, a high-polarity stationary phase is suitable. More polar compounds are retained longer.

Product Name Bonded Phase Features
COSMOSIL PY Pyridinyl group Similar selectivity to 2-ethylpyridine; strong retention in general. !
COSMOSIL HP 3-Hydroxyphenyl group | Different selectivity from PY; strong retention for basic compounds. B
COSMOSIL Diol Diol group Less effect from ionic interaction. 2
Category II: Columns for low-polarity compounds
For these compounds, a low-polarity stationary phase is suitable. 3

Product Name Bonded Phase Features
COSMOSIL Cholester | Cholesteryl group | Longer retention and better separation than Cyg.

4

Category lll: Columns for SFC-specific separations

In supercritical fluid chromatography (SFC), secondary interactions such as 77-7 and dispersion force* are stronger
compared to high-performance liquid chromatography (HPLC). As a result, these columns are capable of unique 5
separations in SFC.

Product Name Bonded Phase Features
COSMOSIL 7m MAX Pyrenylethyl group Stronger 77-77 interaction than phenyl column. 6
COSMOSIL PBr Pentabromobenzyl group | Unique separations using dispersion force.* -
* Dispersion force: London dispersion force is a weak intermolecular force that results from dipoles temporarily induced from random
unsymmetrical electron positions in two adjacent atoms, also known as "instantaneous dipole-induced dipole force". It is present in all 7

molecules, regardless of whether they are polar or non-polar. Compounds with high polarizability have stronger dispersion force.

Specifications 8
Packing Material PY HP Diol ] Cholester \ mMAX PBr
Silica Gel High purity porous spherical silica
Average Particle Size 3, 5um ‘ 5um ‘ 5um ‘ 5um ‘ 5um 9
Average Pore Size 120 A
"o L1 .l 10
HO HeC

Z N
‘ Br: Br
Bonded Phase N 0 o) HO HaC ‘O
Structure o
/ NH / ) (( O ?

12
//Si\OH //Si\OH - /Si\OH HaC P gy Hsc/s\i\CHs G~ o,
" -H henyl ; hol | P lethyl |P I
Bonded Phase Pyridinyl group 3 ydé?gzg €Y1l Diol group C grgztgry yrgp())/ueg y entabésomugbenzy 13
End-Capping Near-perfect treatment A
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N \ - \ SFC (Supercritical Fluid Chromatography) Columns
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Applications
@ Derivatives of xanthine (high-polarity compounds); XLogP3:-0.8 ~ 0.0

Category | columns (COSMOSIL 5PY, 5HP, 5Diol) and COSMOSIL 5 MAX separated the sample well. The elution order

with COSMOSIL 571 MAX was different than the category | columns.

COSMOSIL Application Data

Category Il Category |
oy 1238 5PY SHP 5Diol
= 5C,-MS-II
Column: COSMOSIL ** 200
Column size:  4.6mml.D.-250mm 5 Y iy ny
Mobile phase: A: CO, = 12 = ; " 1,
B: Methanol 100 100 3 100 2 1 s
B conc. 10% (tMAX only: 20%) SQJ - J' ] 3 . \
Flow rate: 3.0 ml/min
BPR: 10 MPa [ IEIRRCT % B % J — 5 | e
Temperature: 40 °C By Uy
Detection:  UV273nm - 5Cholester Categorylil STMAX 5PBr
Sample: 1; Caffeine (0.10 mg/ml) o 2 (B conc.20%) -
2; Theophylline (0.10 mg/ml) 180 ol ’ T 213
3; Theobromine (0.09 mg/ml) - o] - .
Inj.Vol.: 5.0ul | 3 1 \
o cHy o o oHy 50. B )\ 50.
o e At AL L 1 A 0 L
Vi 0! 25 min50 00 25 50 7. in 00 25 min5 0
O‘)\l‘\l N O)\r‘l N 0)\l‘~1 N NACALAI TESQUE, INC
CHg CH3 CHa
Caffeine ‘Theophylline Theobromine
@ Positional isomers (mid-polarity compounds); XLogP3: 1.4 ~ 1.9
Category | columns (COSMOSIL 5PY, 5HP, 5Diol) yielded the best separation.
COSMOSIL Application Data Category |
5PY SHP 5Diol
Column: COSMOSIL **
Column size: 4.6mml.D.-250mm | o 4l t] o
Mobile phase: A: CO, = - " Rt m il W . o
B: Methanol “ | | 1 3 l | I i | A
B conc. 5% ; L L A '?%‘gu N I 1“* . | (.
Flow rate: 3.0 ml/min o © ‘
BPR: 10 MPa
Temperature: 40 °C Category Il -~ Categorylll STMAX SPBr
Detection: UV254nm By e o o
Sample: o-Hydroxyacetophenone (0.1 mg/ml) : 5C,MS-II 5Cholester ‘L o o
m-Hydroxyacetophenone (0.1 mg/ml) s o 125
p-Hydroxyacetophenone (0.1 mg/ml) - ‘ H o Fie e
Inj.Vol.: 5.0ul " “ o A . ‘ (‘
o \ ; Lt o \‘,Ju‘k j! J JL

oH o OH oH
CH
o
CH.
3 Hie

NACALAI TESQUE, INC

@ Positional isomers (low-polarity compounds); XLogP3: 5.8 ~ 6.0
Category lIl (COSMOSIL 5 7 MAX, 5PBr) and category Il (5Cholester) columns separated most effectively.

SR,

COSMOSIL Application Data [ cacgory il Category |
5C¢-MS-IT SPY SHP 5Diol
Column: COSMOSIL ** & " % s qu - | "
Column size: 4.6mml.D.-250mm o ) - - - o o
Mobile phase: A: CO, . ? - . ~ o]
B: Methanol - - o - 1e0] o
B conc. 5% (PBr only: 15%) oo 00 I o o] 0]
Flow rate: 3.0 ml/min S S | S J‘ 0] UI
BPR: 10 MPa ey - e e
Temperature: 40 °C
Detection: UV254nm
Sample: o-Terphenyl (0.1 mg/ml) 5Cholester Categoylll  spmax SPBr
m-Terphenyl (0.1 mg/ml) o m- (B conc.15%)
p-Terphenyl (0.1 mg/ml) % o 4] m w m
Inj.Vol.: 5.0ul s f\* 100} o |~ o - (\ P
‘ : i p ] |
S, S O R ,ng,fj\ _ “l 7ﬁx,,,}\ )\ B A JUL
o = % nica| | o6 7 e 7 o ot 7 5 7 e
Q O Q Q NACALAI TESQUE, INC
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Applications
@ Vitamin D

COSMOSIL 51 MAX and 5PBr were able to separate the vitamins. The PFP (pentafluorophenyl) column, which also uses
a halogenated stationary phase, could not separate them. The dispersion force used by PBr interacts more strongly with

larger molecules. PFP, which is a smaller molecule, does not exhibit this selectivity.

COSMOSIL Application Data
5C¢-MS-1T 5Cholester SPFP (B conc.5%)
(B conc.5%) (B conc.5%) b 12
Column: COSMOSIL ** e 20
Column size:  4.6mml.D.-250mm 10 # .
Mobile phase: A: CO, -
B: Methanol 21 -
B conc. **% .
Flow rate: 3.0 ml/min - L | °
BPR: 10 MPa = = R = w
Temperature: 40 °C
Detection: UV265nm STNAP STMAX 5PBr
(B conc. 115%) (B conc.15%) (B conc.15%)
Sample: 1; Vitamin Dy (0.6 mg/ml) s 2
2; Vitamin D, (0.6 mg/ml) 5 %
Inj.Vol.: 3.0ul o 50 1\ 2 it
i 12
2 = | %
F 1 S ‘ A
7 i o 7 50 RO b 5 ito [E5
NACALAI TESQUE, INC
@ Nucleobases
COSMOSIL 5Diol separated 5 nucleic acid bases.
COSMOSIL Application Data
5C,-MS-IT sPY SHP
(B conc.5%) (B conc.20%) (B conc.20%)
Column: COSMOSIL ** 13
Column size: 4.6mmI.D.-250mm 0]
Mobile phase: A: CO, 12 004 R
B: 100mmol/l Ammonium Acetate - Methanol o | 2 = 2
B conc. **% . M X; 4 I |
Flow rate: 3.0 ml/min wl |l ol | l\ s o ‘ s
BPR: 10 MPa oA | UL A | I - A
Temperature: 40 °C 13 [ 50 w75 06 5 5 3 W
Detection: UV260nm 5Diol STMAX 5PBr
- (B conc.30%) (B.conc.10%) (B conc.10%)
Sample: 1; Thymine (0.2 mg/ml) H i 1
2; Uracil (0.2 mg/ml) 0 2 b 2, o]
3; Adenine (0.2 mg/ml) o . 3 2 .
4; Cytosine (0.2 mg/ml) 200 k ’f" | . 20§ ‘l |
) 5; Guanine (0.2 mg/ml) “; %,\HJU 5\ ‘X L Qrf\‘ ) [z {JI‘_U‘\\ 5\‘
Inj.Vol.: 5.0ul o B e o @ % NACALAI TESQUE, INC

@ Polystyrene

These polystyrene samples with different degrees of polymerization are likely separated by number of monomer units. 9
COSMOSIL 571 MAX and 5PBr were able to separate the high-MW polystyrene.

suwnjo) (Aydeiborewoay) pinj4 [e>niiadns) )4s

—

COSMOSIL Application Data

Column:
Column size:
Mobile phase:

Flow rate:
BPR:
Temperature:
Detection:

Sample:

Inj.Vol.:

COSMOSIL **
4.6mml.D.-250mm
A: CO,

B: Tetrahydrofuran

B conc. *—*% 10min Linear gradient

3.0 ml/min
10 MPa
40°C
UV220nm

Polystyrene, MW906

(5.0 mg/ml)

Polystyrene, MW2200 (5.0 mg/ml)

5.0ul

5C -MS-I1
(B conc. 10—40%)

il
| I \“‘
,\““\‘ij‘.‘“e b

STMAX
(B conc. 30—60%)

SPBr
(B conc. 30—60%)

1M
1IN
W

NACALAI TESQUE, INC
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Applications

@ Polyaromatic Compounds

N \ - \ SFC (Supercritical Fluid Chromatography) Columns

COSMOSIL Application Data
5C,s-AR-II 5Cholester
1,000,000 )
Column: COSMOSIL ** 20] i 759 8 q
Column size:  4.6mml.D.-250mm 153 8 9 oo , 10 15
Mobile phase: A: CO, - ro] , ) 135t 5 11, 15,
B: Acetonitrile ) ) R 25] s 14
B conc. 5% (0-7min), 5—50% (20—22min), 50% (22-25min) 123‘ | l 1 l
Flow ;30 mlimin e [ e e e e
Temperature: 40 °C 5TMAX SPBr
Detection: APCI-MS, Positive, MRM 100000) 100,000
Sample: 1; Naphthalene 9; Benz[alanthracene 8 9 By 3.0] 9,10
2; Acenaphthylene 10; Chrysene e 3 8
3; hth 11; Benzo 504 7 R 20 2 6 7 1112 N
4; Fluorene 12; Benzo[b]fluoranthene 54 10d 4 5
5; Anthracene 13; Benzo[alpyrene bt 1 A J
6; Phenanthrene 14; Dibenz]a, ijanthracene - 0 e - el e e
7; Fluoranthene 15; Indeno[ 7,2, 3-cd]pyrene 00 50 100 150 200 250 mi 00 50 100 15.0 200 250 min
8; Pyrene 16; Benzo[g,h perylene NACALAI TESQUE, INC
Data courtesy of SHIMADZU CORPORATION AP-1634
@ Fat-Soluble Vitamins @ Surfactant
3 COSMOSIL Application Data COSMOSIL Application Data
Column: COSMOSIL 5Cholester Column: ) COSMOSIL 5PBr
Column size:  4.6mml.D.-250mm Column size:  4.6mml.D.-250mm
Mobile phase: IPA in CO, Mobile phase: A: CO,
4 IPA conc. 0—10% (0—10min), 10% (10-12min) B: Methanol
Flow rate: 3.0 ml/min Retinyl palmitate B conc. 2—100% 10min Linear gradient
BPR: 15 MPa l/‘v‘“'“"‘“] Flow rate: 2.0 ml/min
Temperature: 40 °C A BPR: 10 MPa
Detel(a:tion: UV-VIS 191 stemm Temperature: 40 °C
5 Sample conc: 2.0 mg/ml Detection: UV220nm
Inj.Vol.: 1.0ul mv
/ : * Sample: 200
Triton X-100 (5.0 mg/ml)
Inj.Vol.: 5.0pl 1w
07  — A
6 T T r T O\EAO‘}H 00 25 50 75 160 min
00 20 40 50 80 i WG HG R
NACALAI TESQUE, INC Ha NACALAI TESQUE, INC
— Data courtesy of SHIMADZU CORPORATION CHs CHs

Ordering Information

Packing Material
8 Bonded Phase PY HP Diol Cholester* | mMAX PBr **
Particle Size 3um 5um 3um 5um 5um 5um 5um 5um
2.0 mmI.D.X150 mm | 13831-91 13818-81 13792-11 13787-91 inquire 05971-11 inquire 12392-81
9 4.6 mml.D.X250 mm | 13832-81 13827-61 13793-01 13788-81 inquire 05977-51 inquire 12395-51
10 mml.D.X 20 mm 13830-01 13791-21 inquire 05978-41 inquire 12396-41
10 mml.D. X250 mm 13828-51 13789-71 inquire 05979-31 inquire 12397-31
10 20 mml.D.X250 mm 13829-41 13790-31 inquire 05982-71 inquire 12398-21

Other packing material and column size are available, please contact us.
* For ordering information for COSMOSIL Cholester, refer to page 10.
** For ordering information for COSMOSIL PBr, refer to page 14.

(Pressure Limit)
* 2.1 mml.D., 4.6 mml.D., 10.0 mmlI.D. :30 MPa

12 + 20.0 mml.D. :23 MPa

13
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12. Preparative Packing Materials for Column Chromatography
EAHE

i

Open column chromatography is an excellent and easy technique for large-scale preparation and purification at low

cost. COSMOSIL offers both normal and reversed phase packing materials based on totally porous spherical silica, which
provides higher separation, less pressure and higher reproducibility than irregular silica.

Introduction

Aydesborewosy) uwnjo) 10}
sjediely bunped aanesedald

Decompose in low acid

L J
( )

Unknown

JL
1

\ J

- Silica gel 60 (neutral)

Specifications
Packing Material CigOPN | C,gPREP Silica Gel 60(Neutral) |~ SilicaGel 60 | Silica Gel 120
Silica Gel High purity porous spherical silica
Average Particle Size 75,140 ym ‘ 50,75, 140 um 75,140 ym 140 ym
Average Pore Size 120 A 60 A 60 A 120 A .
Specific Surface Area 300 m¥/g 500 m%/g 500 m%/g 300 m¥/g
Bonded Phase Octadecyl group None —_—
Carbon Content — 19% 0%
Residual Silanol Gruop Yes None — 2
o Open column chromtography / Flash column chromtography
Application
Reversed phase chromatography Normal phase chromatography 3
Selection Guide (Reversed Phase) 4
I Type of Chromatography I Concentration of Organic Solvent I Suitable Packing Materials
( ) N ( 5
. « 75C,4-PREP
— High(70% or more) | . 140C _PREP -
18~
+ Open Column Chromatography L J L 6
I
» Flash Column Chromatography [ Low(70% or less) _.( . 75C,;-OPN
| 0 | - 140C,,-OPN
J J 7
( Medium P ) (
+ Medium Pressure
Column Chromatography 'L * 50C,-PREP
. J 8
Selection Guide (Normal Phase) 9
I Acid Resistance of Compounds I Suitable packing Materials 10
( 1 [ -siicagel60 ) o
- Silicage
Do not decompose in low acid e . 9
- Silica gel 120 11
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Reversed Phase Packing Materials (C,,)
COSMOSIL C15-OPN

+ A new "Water-Wet" C,5 packing material for reversed phase open column chromatography
+ Usable under 100% aqueous eluents

iz
28
S o
E, k] Product Name Average Particle Size Grade Product Number PKG Size
L]
SE 37842-66 100 g
& 5 COSMOSIL 75C,5-OPN 75 um SP 37842-95 50049
(]
.% § 37842-11 1kg
‘gé 37878-16 100 g
S5 | COSMOSIL 140C,-OPN 140 um SP 37878-45 500 g
37878-61 1 kg
1
— COSMOSIL C,4-PREP
Product Name Average Particle Size Grade Product Number PKG Size
2 12065-84 100 g
COSMOSIL 50C,¢-PREP 50 um SP 12065-55 5009
3 12065-71 1 kg
12061-24 100 g
COSMOSIL 75C,g-PREP 75 uym SP 12061-95 5009
4 12061-11 1kg
12063-04 100 g
COSMOSIL 140C,4-PREP 140 ym SP 12063-75 5009
5 12063-91 1kg
6
7
8
9
10
1
13
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Normal Phase Packing Materials
Silica Gel 60 (Spherical, Neutral)

Product Name Average Particle Size Grade Product Number PKG Size
30511-64 100 g
30511-35 5009
Silica Gel 60, spherical, neutral 42 ~ 105 um SP 30511-51 1kg
30511-06 5kg
30511-22 25kg
30518-94 1009
Silica Gel 60, spherical, neutral 105~ 210 ym SP 30518-65 5009
30518-81 1kg
Silica Gel (for Column Chromatography)
Product Name Particle Size Grade Product Number PKG Size
N _ 30731-71 kg
Silica Gel 60, spherical approx. 70 ~ 230 mesh SP
30731-42 25kg
Silica Gel 120, spherical approx. 70 ~ 230 mesh SP 30734-41 1 kg
30724-55 5009
30724-71 1kg
approx. 70 ~ 230 mesh SP
30724-84 5kg
Silica Gel 60, irregular 30724-42 25kg
30721-85 5009
approx. 230 ~ 400 mesh SP 30721-01 1 kg
30721-14 5kg
Almina Activated (for Column Chromatography)
Product Name Particle Size Grade Product Number PKG Size
, . 01512-25 500 g
Alumina Activated 200 approx. 200 mesh SP
01512-54 15 kg
Alumina Activated 300 approx. 300 mesh SP 01513-15 5009

Kydeiboyewoiy) uwinjo) 1o}
sjelayepy bupped anneiedaid
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13. Related Produts

HPLC Solvents

Product Name Grade Product Number PKG Size
Acetone SP 00325-31 1L
“ 00430-25 500 mL
§ Acetonitrile sp 00430-41 1L
g 00430-83 3L
kS Benzene SP 04028-11 1L
: 06332-64 200 mL
o t-Butyl Methyl Ether SP
06332-51 1L
08426-71 1L
1 Chloroform SP
08426-13 3L
~ | Cyclohexane SP 10034-31 1L
2 o-Dichlorobenzene SP 11635-31 1L
Dichloromethane SP 22423-61 1L
N,N-Dimethylformamide SP 13024-71 1L
3 1,4-Dioxane SP 13631-11 1L
o 14029-91 1L
Distilled Water SP
14029-33 3L
4 14741-25 500 mL
Ethanol(99.5) SP 14741-41 1L
14741-83 3L
5 1474691 n
Ethyl Acetate SP
I 14746-33 3L
Heptane SP 17623-01 1L
6 17814-14 100 g
1,1,1,3,3,3-Hexafluoro-2-propanol SP
e 17814-85 5009
17929-11 1L
7 Hexane SP
17929-53 3L
21929-81 1L
Methanol SP
8 21929-23 3L
1-Propanol SP 29033-61 1L
29128-31 1L
2-Propanol SP
9 29128-73 3L
33125-31 1L
| Tetrahydrofuran SP
33125-73 3L
10 34130-21 1L
Toluene SP
34130-63 3L
11
Premixed Eluents for HPLC
Product Name Grade Product Number PKG Size
12 o . 12578-61 1L
0.1vol% Formic Acid-Acetonitrile SP
12578-03 3L
) e 12582-91 1L
0.1vol% Formic Acid-Distilled Water SP
12582-33 3L
, o o 12583-81 L
0.1vol% Trifluoroacetic Acid-Acetonitrile SP
12583-23 3L
0.1vol% Trifluoroacetic Acid-Distilled Water SP 12584-13 3L
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Premixed Buffers for HPLC

Product Name Grade Product Number PKG Size
Tmol/I-Ammonium Formate Solution 12235-54 100 mL
Tmol/lI-Ammonium Acetate Solution SP 12236-44 100 mL
Phosphate Buffer Solution(pH 2.5)(5x) SP 08969-71 1L
Phosphate Buffer Solution(pH 7.0)(5x) SP 08968-81 1L
Additives for HPLC Solvents
Product Name Grade Product Number PKG Size
Acetic Acid SP 08963-02 25mL
Formic Acid SP 08965-82 25mL
Phosphoric Acid, Ortho SP 08964-92 25mL
34840-21 5X1TmL
Trifluoroacetic Acid SP 34840-76 >x15mk
34840-63 5X3mL
34840-34 10 mL

Arginine Mobile Phase
Product Name Grade Product Number PKG Size

Arg-SEC Mobile Phase(Mild) 16998-41
Arg-SEC Mobile Phase(Standard) SP 16999-31 1L
Arg-SEC Mobile Phase(Strong) SP 17000-51 1L

Arginine Buffer for Protein Purification
Product Name

Grade

Product Number

PKG Size

Arg-Antibody Elution Buffer(pH 4.0) SP 17088-15 500 mL
lon-Pair Reagents
Product Name Grade Product Number PKG Size
Sodium 1-Butanesulfonate SP 31331-94 5¢g
0.5 M Solution SP 31332-84 5X10 mL
Sodium 1-Decanesulfonate <p 31429-34 5¢g
31429-92 259
Sodium 1-Dodecanesulfonate SP 31426-64 5¢g
) 31528-34 59
Sodium 1-Heptanesulfonate SP
31528-92 25¢g
Sodium 1-Hexanesulfonate <p 31529-24 5¢g
31529-82 259
0.5 M Solution SP 31532-64 10 mL
. . 31623-32 259
Sodium Lauryl Sulfate (Sodium Dodecyl Sulfate;SDS) SP
31623-45 5009
. 31730-64 59
Sodium 1-Pentanesulfonate SP
31730-22 259
Tetra-n-butylammonium Bromide SP 32824-72 25¢
Tetra-n-butylammonium Phosphate SP 32929-54 5¢g
. 32926-26 10 mL
0.5 M Solution SP
32926-84 5X10mL

spnpoud pajelay

—
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Labeling Reagents

Visible labeling Reagent
Product Name

Dabsyl Chloride

Grade

SP

10427-91

Product Number

PKG Size
9

UV labeling Reagent

£ Product Name Grade Product Number PKG Size
'g 3,5-Dinitrobenzoyl Chloride SP 13530-44 5¢g
3
g Fluorescence labeling Reagents
Product Name Grade Product Number PKG Size
NBD Chloride SP 24113-61 19
! 27824-61 19
— |o-Phthalaldehyde SP 27824-74 5g
2 27824-32 25¢g
Column Care Products
3 Product Name Grade Product Number PKG Size
Cleaning Solution Kit for Reversed Phase HPLC Columns SP 08966-30 1 kit
4 Storage Solution for Reversed Phase HPLC Columns SP 08967-20 1 kit
Prefiltration Tool
3 Cosmonice Filter
- Product Name Diameter Pore Size 5;?5?:2 I\-llg:fjr;]s Product Number PKG Size
6 COSMONICE 4 mm 1 mLorless <10puL 06543-04 100 pkg
~ |Filter(w) 13 mm 045 ym 0.5~ 10mL <30uL 06544-94 100 pkg
COSMONICE 4 mm 1 mLorless <10puL 06541-24 100 pkg
7 Filter (S) 13 mm 045 ym 0.5~ 10mL <30uL 06542-14 100 pkg
8 Cosmospin Filter
Product Name Pgre MSaaer]n;llJem Hold-up C!\gi?rri:‘]ljjgrgl BotorSize Filtration Color Product PKG
9 Size Volume Volume Force (Fixed-angle) Area Number Size
Cosmospin Filter G | 0.2 ym 0.4 mL 5uL 5,000 Xg 1.5mL 0.2cm? | Brown | 06549-44 | 100 pkg
- |CosmospinFilter H | 045um 0.4 mL 5uL 5,000 Xg 1.5mL 0.2cm? | White | 06540-34 | 100 pkg
10
— COSMOSIL HPLC Accessories
11 Product Name Product Number PKG Size
COSMOSIL Guard Cartridge Holder 2.0mml.D. 11884-71 1 pkg
COSMOSIL Guard Cartridge Holder 4.6mml.D. 38009-79 1 pkg
12 |COSMOSIL Column Prefilter 39361-19 1 pkg
COSMOSIL Column Spare Filter for Prefilter 39539-09 2 pkg
COSMOSIL Column Connecting Tube(0.Tmml.D.) 12570-41 1 pkg
COSMOSIL Column Connecting Tube(0.25mml.D.) 37843-69 1 pkg
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For our COSMOSIL FAQ, troubleshooting and technical information, please visit our website at http://www. nacala

co.jp/global/cosmosil

COSMOSIL®

@ COSMOCORE UHPLC Columns

COSMOCORE (2.6 pm Core Shell Particle)
« COSMOCORE 2.6C18
* COSMOCORE 2.6Cholester
* COSMOCORE 2.6PBr

COSMOSIL

USP Specifications

COSMOSIL Applications: Technical Notes

Reference Lists

Catalog/Brochure Get
the latest information

Appiication A FAQ Reference Lists
z Troubles
Tocheion nforoaton
Downloads Newsletter Subscription Natural Compounds

Crude Drug Standards
Plant Extract Standards

Technical Notes

FAQ and Troubleshooting

FA and Troubleshootin

Technical Information

. Preparation of Mobile Phase for HPLC (PDF 582 KB)
Scale Up and Scale Down (PDF 878 KB)
Troubleshooting for Increased Pressure_(PDF 568 KB)
Sample Pretreatment for HPLC (PDF 1,090 KB)
Baseline Noise in Gradient Elution (PDF 600 KB)
Guard Column Selection and Use (PDF 998 KB)

L leiaD, i

I

FAQ and Troubleshooting

® FAQ

Q1 | What is the pressure limit of COSMOSIL columns?

Q2  What is the flow rate limit?
Q3  What is the recommended pH range?

Q4  What is the concentration of buffer and salt?

Q5 | How do I prepare the mobile phase?

Q6 | What solvent grade should I use for the mobile phase

® Troubleshooting

T Poor peak Shéie
T Ghost peaks

T3 No peak

T4 Unstable base line

T5 Unstable retention time

T6 Increased column pressure

T7 Unstable pump pressure

T8 Poor resolution on C18 columns

9 No retention on reversed phase columns

T10 Excessive analysis time on reversed phase columns
Ti1 Different separation performance compared to the past

Q7 | Should I use acetonitrile or methanol for the mobile Qh@ie.
Q8  Which mobile phase can be used for LC/MS or ELSD deteftdr?

agents?

When adf

Q7. Should I use acetonitrile or methanol for the mobile phase?
The table below shows some differences between acetonitrile and methanol when used for HPLC mobile
phases.
Acetonitrile (for HPLC) Methanol (for HPLC)
pressure e
% S
Backpressure differs depending on species of organic solvents and mixing ratio. The
backpressure of acetonitrile is lower than that of methanol at the same concentration.
% N
Elution & - S e Sk
Strength FTETTL LT ol oW
The eluti

of acetor Poor peak shape

concent

Absorbance ?‘E‘""“

far UV re

Degas of T1. Poor peak shape

i 1 ’
_JL J\L J\\ J ‘L J J;

NommgiPesk TalagPesk FronhgPesk BuadPosk  PeskSpke Pesk Soiting

R

Symptom Cause. Solution

Undesirable ion exchange Use a column with fewer residual silanols
interaction between basic (3C18- EB or 5C18-MS-TI), or add 0.1-1% acid
compounds and packing material.  to mobile phase.

Undesirable coordinate interaction  Add 5 mmol/! of di-sodium dihydrogen
between metal coordination ethylenediaminetetraacetate dihydrate
compound and packing material.  (EDTA - 2Na) to mobile phase.

Particular sample is
tailing

Undesirable hydrogen bonding
interaction between sample and
packing materia

Change the organic solvent (e.g., acetonitrile
to methanol).

Voids in packing material or column

deteromation. Replace the column.
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The quality for certainty.
C r

Follow us!
@NacalaiTesque

Stay up to date and get useful tips!

Warranties and Disclaimers:

Nacalai Tesque warrants that its products shall conform to the description of such products as provided by Nacalai Tesque through its
catalog, analytical data or other literature. Nacalai Tesque makes no other warranty, express or implied, as to the fithess of these
products for any particular purpose. Nacalai Tesque shall not in any event be liable for incidental or consequential damages that may
result from any use or failure of the products.

For more information on products and pricing, please contact your local distributor.

NACALAI TESQUE, INC. Nacalai USA, Inc.

Nijo Karasuma, Nakagyo-ku, Kyoto 10225 Barnes Canyon Rd., Suite A 103
604-0855 JAPAN San Diego, CA 92121

TEL : +81 (0)75 251 1730 TEL : (858) 404-0403

FAX : +81 (0)75 251 1763 FAX : (858) 404-0408

E-mail :info.inti@nacalai.com E-mail :info@nacalaiusa.com
www.nacalai.com www.nacalaiusa.com
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