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Development and Applicaton of New High Performance
SEC Semimicrocolumns for Water and Polar Organic Solvents

Yoshimi HASHIMOTO
Toshinao IWAEDA
Kouji SHIIGI

Hiroshi TOMIZAWA
Hiroyuki MORIYAMA

New high performance SEC semimicrocolumns for water and polar organic solvents were

developed.The new columns could be used in the wide polar range solvents,namely from water to

polar organic solvent,due to their excellent solvent compatibility. We investigated their fundamental

properties and optimized the analytical conditions for various samples on the columns.As the

results, the new concept SEC system which does not need column exchange attended with solvent

exchange was established.Furthermore, the columns have higher efficiencies and smaller scale housings

compared with conventional SEC columns,consequently achievement of high speed and solvent saving

SEC system was suggested.
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Table 1 Specifications of TSK-GEL SuperAW series

Exclusion Limit

Particle size Column size

TSKgel SuperAW2500 Low 4 pm 6.0mmID X 150mm
TSKgel SuperAW3000 4 pm 6.0mmID X 150mm
TSKgel SuperAW4000 Tl 6 ym 6.0mmID X 150mm
TSKgel SuperAW5000 7 pm 6.0mmID X 150mm
TSKgel SuperAW6000 High 9pum 6.0mmID X 150mm
TSKgel SuperAWM-H (Mixed bed column) 9 pm 6.0mmID X 150mm
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Fig. 1 Solvent compatibility of TSK-GEL

SuperAW series.

{Theoretical plates measuring conditions)

Eluent : H,O

Flow rate : 0.6ml, min

Sample : ethylene glycol 2.5mg, ml
Injection volume : 51
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Fig. 2 Calibration curves of TSK-GEL

SuperAW series in H;O(1
{Conditions>
Column size:6.0mmID X 150mm
Eluent:H;O
Flow rate:0.6ml/min
Temperature:ambient

).

Samples: polyethylene oxide and polyethylene glycol
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SuperAW series in H;O(2).

{Conditions>
Column size:6.0mmID X 150mm

Eluent:

H:0

Flow rate:0.6ml/min
Temperature:ambient
Samples:pullulan standards and oligomaltoses
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Fig. 4 Calibration curves of TSK-GEL

of TSK-GEL

SuperAW series in MeOH.

{Conditions)

Column

size:6.0mmID X 150mm

Eluent:10mM LiBr in MeOH

Flow rat

e:0.6ml/min

Temperature:40°C

Samples: polyethylene oxide and polyethylene glycol

standards
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Fig. 5 Calibration curves of TSK-GEL
SuperAW series in DMF.

{Conditions>

Column size:6.0mmID X 150mm

Eluent:10mM LiBr in DMF

Flow rate:0.6ml/min

Temperature:40C

Samples:polyethylene oxide and polyethylene glycol
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Fig. 6 Calibration curves of TSK-GEL
SuperAW series in DMSO.

{Conditions)

Column size:6.0mmID X 150mm
Eluent:10mM NaNQO; in DMSO

Flow rate:0.3ml/min

Temperature:40°C

Samples:pullulan standards and oligomaltoses
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Fig. 7 Effect of additional CH;CN
concentration on calibration
curve of TSKgel SuperAW2500
in H,O.

{Conditions)

Column size:6.0mmID X 150mm

Eluent:CH3;CN/H, O

Flow rate:0.6ml/min

Temperature:ambient

Samples:polyethylene oxide and polyethylene glycol
standards
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Fig. 8 Comparison of separations of oligomers on TSKgel SuperAW2500 and TSKgel G2500PWyr..

{Conditions)

Column: TSKgel Super AW2500(6.0mmID X 150mm)
TSKgel G2500PW . (7.8mmID X 300mm)

Eluent:H, O

Flow rate:0.6ml/min(TSKgel Super AW2500)
1.0ml/min(TSKgel G2500PWy1)

Temperature:ambient

Samples: hydrolysate of dextran T-40, polyglycerol, polyethylene glycol,ethylene glycol
Injection volume: 5 p1(TSKgel Super AW2500)
10 ¢ 1(TSKgel G2500PWx.)
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Fig. 9 Plots of HETP versus linear
velocity(1).

{Conditions)
Column: TSKgel Super AW2500(6.0mmID X 150mm)
TSKgel G2500PWx.(7.8mmID X 300mm)
Eluent:H,O
Temperature:ambient
Sample:ethylene glycol 2.5mg/ml
Injection volume: 5 ¢ 1(TSKgel SuperAW2500)
20 ¢ 1(TSKgel G2500P W)

400
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Fig. 10 Plots of HETP versus linear
velocity(2).

{Conditions)
Column: TSKgel SuperAW3000 (6.0mmID X 150mm)

TSKgel G3000PWx..(7.8mmID X 300mm)
Eluent:H,O
Temperature:ambient
Samples:pullulan P-5 (Mw5800) 1 mg/ml.

pullulan P-20(Mw23700) 1 mg/ml
Injection volume: 5 g 1{TSKgel SuperAW3000)

20 £ 1(TSKgel G3000PWxs,)
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e
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10 /
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Fig.11 Plots of HETP versus injection
volume(1).
{Conditions)

Column: TSKgel SuperAW2500 (6.0mmID X 150mm)
TSKgel G2500PWx (7.8mmID X 300mm)
Eluent:H,O
Flow rate:0.6ml/min(TSKgel Super AW2500)
1.0ml/min(TSKgel G2500PWx)
Temperature:ambient
Sample:ethylene glycol 2.5mg/ml
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Fig.12 Plots of HETP versus injection
volume(2).

{Conditions)
Column: TSKgel SuperAW3000 (6.0mmID X 150mm)
TSKgel G3000PWx.(7.8mmID X 300mm)
Eluent:H,O
Flow rate:0.6ml/min(TSKgel Super AW3000)
1.0ml/min(TSKgel G3000PWx.)
Temperature:ambient
Samples: pullulan P-5 (Mw5800) 1 mg/ml
pullulan P-20(Mw23700) 1mg/ml
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Fig.13 Correlationship between TSKgel
SuperAWM-H and  TSKgel
GMPWyx. in the measuring of
weight-average molecular weight
(Mw) of polysaccharides.

{Conditions)
Column: TSKgel
SuperAWM-H(6.0mmlD X 150mm X 2 )
TSKgel GMPWx.(7.8mmID X 300mm X 2 )
Eluent:0.2M NaNO;,
Flow rate:0.6ml/min(TSKgel SuperAWM-H)
1.0ml/min(TSKgel GMPWx.)
Temperature:40C
Samples:sodium chondroitin  sulfate( X ), sodium
alginate (@) ,carboxymethyl cellulose(A),
sodium hyaluronate([]) each 1 mg/ml
Injection volume:20 ¢ 1(TSKgel SuperAWM-H)
50 1 1(TSKgel GMPWy.)
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Fig. 14 Correlationship between TSKgel
SuperAWM-H and TSKgel a-M
in the measuring of weight—
average molecular weight (Mw)
of DMF soluble samples.

{Conditions»
Column:TSKgel SuperAWM-H(6.0mmiD X 150mm X 2 )
TSKgel a—M (7.8mmID X 300mm X 2 )
Eluent:10mM LiBr in DMF
Flow rate:0.6ml/min(TSKgel SuperAWM-H)
1.0ml/min(TSKgel «-M)

Temperature:40C

Samples:ethylcellulose (), phenol resin(resol type) (),
phenol resin(novolac type) (X),
vinylidene chloride—acrylonitrile copolymer(A),
polyacrylonitrile (@) , polyisopropylacrylamide (1)
each 1mg/ml

Injection volume:20 p 1(TSKgel SuperAWM-H)

50 £ 1{TSKgel a«-M)
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Fig.15 Chromatogram of sodium alginate

on TSKgel SuperAWM-H.

{Conditions>

Column:TSKgel SuperAWM-H
(6.0mmID X 150mm X 2)

Eluent:0.2M NaNOs,

Flow rate:0.6ml/min

Temperature:40C

Detection:RI

Sample:sodium alginate 0.2mg/ml

Injection volume:20 21

50
[
[ \J b S
V
s - W Ad—
4 8 12 16
Elution time (min]
Fig.16 Chromatogram of sodium
polystyrenesulfonate on
TSKgel SuperAWM-H.
{Conditions)

Column:TSKgel SuperAWM-H
(6.0mmID X 150mm X 2)
Eluent:CH,;CN/50mM NaNQO; =2/8
Flow rate:0.6ml/min
Temperature:40C
Detection:RI
Sample:sodium polystyrenesulfonate 0.2mg/ml
Injection volume:20 ¢ 1
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Fig.17 Chromatogram of polyacrylonitrile
on TSKgel SuperAWM-H.

{Conditions)

Column:TSKegel SuperAWM-H
(6.0mmID X 150mm X 2)

Eluent:10mM LiBr in DMF

Flow rate:0.6ml/min

Temperature:40°C

Detection: RI

Sample: polyacrylonitrile 1 mg/ml

Injection volume:20 1
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Fig.18 Chromatogram of ethyl hydroxyethyl
cellulose on TSKgel SuperAWM-H.

{Conditions)
Column: TSKgel SuperAWM-H
(6.0mmIDX 150mm X 2)
Eluent:10mM LiBr in MeOH
Flow rate:0.6ml/min
Temperature:40C
Detection:RI
Sample:ethyl hydroxyethyl cellulose 0.1mg/ml
Injection volume:20 1
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