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Organic SEC (GPC) Columns: Ultra-Rapid Analysis

Features   

HK-400

• Newly developed styrene divinylbenzene copolymer monodisperse particles

• Analysis time is reduced to about a sixth of conventional column's analysis time

• Low column pressure even under high flow rate does not require a UHPLC system

• The amount of solvent used is reduced to about a sixth

• Fulfills USP-NF L21 requirements

• Ultra-Rapid analysis semi-micro columns * HK-400 series is recommended to be used with semi-micro type devices.

Product Code Product Name
Plate Number
(TP/column)

Particle Size
(µm)

Pore Size
(Å)

Column Size (mm)
I.D. x Length

F6025010 GPC HK-401   ≥ 9,000 3        50 4.6 x 150

F6025020 GPC HK-402 ≥ 12,000 3      300 4.6 x 150

F6025030 GPC HK-403   ≥ 9,000 3.5      550 4.6 x 150

F6026040 GPC HK-404L   ≥ 9,000 3.5   2,000 4.6 x 150

F6025050 GPC HK-405   ≥ 7,000 3   5,000 4.6 x 150

F6025060 GPC HK-406   ≥ 5,000 6.5 10,000 4.6 x 150

HK-404L is a mixed-gel column capable of analyzing samples over a wide range of molecular weight distribution.� Base Material: Styrene divinylbenzene copolymer
Shipping Solvent: Tetrahydrofuran (THF)

• Guard filter for HK series

Product Code Product Name Contents

F6700200 GPC HK-G One holder and one filter

F6700100 GPC HK-G filter 3 filters

Removes sample-origin insoluble components.

Attach directly to the analytical column.

Usable solvents

Solvent

Product Name

HK-401
HK-403
HK-404L
HK-405
HK-406

HK-402

Chloroform

N,N-Dimethylformamide (DMF)

Toluene

Hexafluoroisopropanol (HFIP)

30 % HFIP/Chloroform

: Solvent replacement possible   : Solvent replacement not possible

Target molecular weight range and exclusion limit

• Measured with polystyrene (eluent: THF)

Product Name Target Molecular Weight Range Exclusion Limit

HK-401 100 - 1,500        2,000

HK-402 200 - 10,000        20,000

HK-403 2,000 - 70,000      100,000

HK-404L 100 - 1,000,000   1,000,000

HK-405 10,000 - 2,500,000   4,000,000

HK-406 30,000 - 8,000,000 10,000,000

Please use the above table for reference purposes only when selecting columns.
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Column : Shodex GPC HK-400 series
Eluent : 5 mM CF3COONa in HFIP
Flow rate : 0.3 mL/min
Detector : RI (small cell volume) 
Column temp. : 40 ˚C

HK-401

HK-403

HK-404L

HK-405
HK-406

0 1 2 3 4  min

Column : Shodex GPC HK-404L x 2
Eluent : THF
Flow rate : 1.0 mL/min
Detector : RI (small cell volume)　
Column temp. : 40 ˚C

Sample : Poly(n-butyl methacrylate) 0.2 %, 5 µL

Poly (butyl methacrylate)

0 2 4 6 8
min

Sample : Nylon 11 0.25 %, 5 µL

Column : Shodex GPC HK-404L
Eluent : 5 mM CF3COONa in HFIP
Flow rate : 0.3 mL/min
Detector : RI (small cell volume) 
Column temp. : 40 ˚C

Polyamide (Nylon 11)
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HK-401

HK-402

HK-403

HK-404L
HK-405

HK-406

Column : Shodex GPC HK-400 series
Eluent : DMF
Flow rate : 1.0 mL/min (HK-402: 0.8 mL/min)
Detector : RI (small cell volume) 
Column temp. : 40 ˚C

0 2 4 6 8
min

Sample : Nylon 6/9 0.23 %, 5 µL

Column : Shodex GPC HK-404L
Eluent : 5 mM CF3COONa in HFIP
Flow rate : 0.3 mL/min
Detector : RI (small cell volume) 
Column temp. : 40 ˚C

Polyamide (Nylon 6/9)
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HK-401

HK-402

HK-405

HK-403

HK-404L

Column : Shodex GPC HK-400 series 
Eluent : THF
Flow rate : 1.0 mL/min
Detector : RI (small cell volume) 
Column temp. : 40 ˚C

HK-406

Column : Shodex GPC HK-404L, KF-805L
Eluent : THF
Flow rate : 1.0 mL/min
Detector : RI (small cell volume)　
Column temp. : 40 ˚C

0 5 10 15  min

HK-404L

Sample : Poly(isobutyl methacrylate) 0.2 %, 5 μL

HK-404L keeps low column pressure even at high 
�ow rates using a conventional HPLC instrument. 
This al lows it to achieve ultra-rapid analysis; 
r e duc ing i t s  ana l ys i s  t ime to abou t  1/6 o f  
conventional analysis method's analysis time. Also, 
its elution volume per column is about 2.0 mL 
which is about 1/6 of the conventional column's 
elution volume. 

Elution volume: 2.0 mL

Elution volume: 12.0 mLKF-805L
(Conventional type)

Comparison of HK-404L and conventional column (KF-805L)

0 1 2 3 4  min

Sample :
Styrene butyl methacrylate copolymer 0.2 %, 5 µL

Column : Shodex GPC HK-404L x 2
Eluent : THF
Flow rate : 1.0 mL/min
Detector : RI (small cell volume)　
Column temp. : 40 ˚C

Styrene butyl methacrylate copolymer

Calibration curve for HK-400 series using 
PMMA (eluent : HFIP)

Calibration curves for HK-400 series 
using PEG/PEO (eluent : DMF)

Calibration curves for HK-400 series 
using polystyrene (eluent : THF)
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Алматы (7273)495-231 

Ангарск (3955)60-70-56 

Архангельск (8182)63-90-72 
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Владикавказ (8672)28-90-48 

Владимир (4922)49-43-18 

Волгоград (844)278-03-48 
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Воронеж (473)204-51-73 
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Ижевск (3412)26-03-58 
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Кемерово (3842)65-04-62
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Коломна (4966)23-41-49
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Краснодар (861)203-40-90 
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Курск (4712)77-13-04

Курган (3522)50-90-47

Липецк (4742)52-20-81 

Магнитогорск⠀(3519)55-03-13 

Москва⠀(495)268-04-70 

Мурманск⠀(8152)59-64-93 

Набережные⠀Челны (8552)20-53-41

Нижний⠀Новгород (831)429-08-12 
Новокузнецк (3843)20-46-81 

Ноябрьск (3496)41-32-12 
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Череповец (8202)49-02-64 

Чита (3022)38-34-83 

Якутск (4112)23-90-97 

Ярославль (4852)69-52-93
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