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Fractionation of Polyethylene by High Temperature
High Osmotic Pressure Chromatography

Nobuyuki KAGAWA

A high temperature high osmotic pressure chromatography (HOPC) apparatus has been developed, which can

separate high molecular weight compounds into components of narrow molecular weight distribution. A new

sample injection unit was devised for the injection of concentrated polymer solutions into the loop. By using

the apparatus, the polystyrene and polyethylene samples were successfully fractionated into the respective

components of narrow average molecular weight, at room temperature for the former and at elevated

temperature of 130 O for the latter. The apparatus has proved suitable for the preparative separation of

compounds with high molecular weight ; a variety of polymers can be separated satisfactorily into fractions of

different average molecular weight, good enough for structural analysis and further proceessing.
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Fig.O0 O The schematic model of interface between
0 O O Oconcentrated polymer solution and porous
OO O Omedium
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Fig.O O The schematic model in the interior of HOPC column.
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Fig.O O The apparatus for high-temperature high osmotic pressure chromatography.
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Table O The sample composition of PSO 1 for HOPC

Mw ooo
FO 700 6,770,000 5.0
FO 288 2,890,000 25.0
FO 128 1,090,000 25.0
FO 80 710,000 25.0
FO 40 360,000 125
FO 20 190,000 7.5
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Tabled O Polymer samples for HOPC

Mw Mn Mw/Mn
pPsO1 1,540,000 733,000 21
PEO 1 235,000 7,780 30.2
PEO 2 168,000 21,000 8.0
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TableO O Fractionation conditions for HOPC of PSO O solution

Packing material : Controlled pore glass CPGO 10
Pore size : 700 10007 14000 200nm

Column size : lengthOl 300mm0 1.D.0O0 7.8mm
Temperature :  room temperature

Solvent : Tetrahydrofrane THFO
Sample concentration : 200mg/ml

Injection volume : Oml

Flow rate : 0.2ml/min

Collected volume : every O ml

TableO O Fractionation conditions for HOPC of PEC 0 and PE[ 2 solutions

Packing material : Controlled pore glass CPGO 10
Pore size : 140nm

Column size : lengthC 300mmQC 1.D.00 7.8mm
Temperature : 1300

Solvent : Xylene

Sample concentration : 100mg/ml

Injection volume : O ml

Flow rate : 0.5ml/min

Collected volume : every 2.5ml

Table 00 Measurement conditions for SEC of PSO O

Apparatus : CCPD/AS8000/C08010/UVv80100 TOSOH Co.O
Columns : GMHUOHROH x OOTOSOH Co.O
Temperature : 400

UV wavelength : 254nm

Solvent : Tetrahydrofrand THFO

Sample concentration : 0 mg/ml

Injection volume : 50u |

Flow rate : O ml/min

TableO O Measurement conditions for SEC of PEJ O and PEO O

Apparatus : 1500 C ALC/GPCLO Waters Co.O
Columns : GMHOHROHO SO x 0O TOSOH Co.O
Temperature : 1400

Solvent : 0[O0 O Trichlorobenzene

Sample concentration : 0.5mg/ml

Injection volume : 300p |

Flow rate : 0.8ml/min
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Fig.0O O Comparison of molecular weight distribution for
injected PSO O and fractions obtained by HOPC
at room temperature, standard polystylene is
shown in parenthesis.

Table O Results of fractionation by HOPC used

Sample Mw Mn Mw/Mn
PSO O FrO O B0 6,360,000 5,300,000 1.2
PEOOFrO DO 2,400,000 1,600,000 15
PEOOFrO O 1,580,000 1,050,000 1.5

0 O Pore size of CPGO 10 used was 140nm.
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Fig.O O Comparison of molecular weight distribution of the
O0O0O firstfractionsO FrO O O of polystyrenel standard
polystyrene is shown in parenthesis.
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Fig.O O Relationship between Mw and Mw/Mn of PSO O
sample fractionated by HOPC at room temperature.
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Fig.0 O Comparison of molecular weight distribution
of injected PEO O and fractions obtained
by HOPC at 130°C.
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Fig.0 O Comparison of molecular weight distribution of
injected PEC O and the first fraction obtained by
HOPC at 130C.
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