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 ׃ .1

̆ ῃ ⇔ ₮

Ȃ ׂ̆ └ ̆

̆ ᶏ׆ ȁ ȁ └ ҩ ῀ԅ ῒ

Ȃ 

̆ № ̂ ̃ № №

Ҭ Ȃ ױֲ̆ ᶏ ԅ

̆ ȁᾣ ȁ ȁ

ȁ ̂ ̃ № №

№ Ȃ ╠̆ ̂SEC̃ ̂ ѿ

̃ ῒΐ ȁ ȁ ⌠

ԅ Ȃ 

₀ ̂GFC̃ ᵬ

ҹѿ ᶏ ̆ ₀ ̆ №

№ № Ȃ῏ԍ ѿ ̆1964 ̆

J.C. Moore1 ╕ Ҭ̆ᶏ ֜ Ә ₀

№ ̆ ₮ԅ₀ ̂GPC̃

Ȃ ̆SEC ⌠ԅ Ȃ 

1 ̆қ ԍ 1971 ԍ ╕

TSK-GEL S ↓ GPC ԅ Ȃ ӊ ̆

TSK-GEL GPC № Ҍ Ȃ 

1992 ̆қ ԅ HR ↓ TSK-GEL H

Ҋץ̂ TSK-GEL HHR ↓̃̆ ↓ Ҍֽΐ

ᴨ ̆ ╕ ̆ ╠ ֟

Ȃ ׂ̆TSK-GEL HHR ↓ ᵞ

≢̆ ԅѿ ↓ ȁ GPC

̔TSK-GEL SuperH ↓ GPC Ҋץ̂

TSK-GEL SuperH ↓̃Ȃ ̆ ↓ ̆

⌠ԅ ̆ᶏ ↓ Ҍֽ ⁞

╕ ̆ ᵞԅ ╕ Ȃ 

TSK-GEL SuperH ↓ ȁ

ῒ № Ҭ ׃ Ȃ 

 

 

2.  

TSK-GEL HHR ↓ 3 ɛm̆ ᾢ

Ҍ ̂6.0 mm ID x 15 cm̃

ҬȂ 

̆TSK-GEL SuperH ↓ΐ ҍ TSK-GEL HHR

↓ ̆ ץ ꜚ ╕̆

̆ῒ TSK-GEL HHR ↓ ңṐȂ 

TSK-GEL SuperH ↓ ΐ Ҋץ ̔ 

(1) ԍ TSK-GEL HHR HXL ↓ ̆ῒ№

ᵌ̆№ ⁞ Ȃ 

(2) ’Ҋ̆ ῤ  

̂7.8 mm ID̃ ԅ 3⌠ 4ṐȂ 

(3) ╕ ⁞ ⌠ԅ ҈№ӊѿȂ

̆ № ╕ Ӟ ӊ ᵞȂ 

(4) ԍῒ ̆ ҍ ̆№

ᶭ Ȃ Ҋ̆№

₃Ӎ ᵞȂ 

ѿ׆ (5) ╕ ҹ ѿ ╕ ̆TSK-GEL 

SuperH ↓ҍ TSK-GEL HHR ѿ ̆ Ḡ

Ȃ 

(6) ΐ ₮ ̆῍№ҹ 4

ҩ ̆ № № №

Ȃ 

 

2 ԅ TSK-GEL SuperH HHR ↓

Ȃᶏ TSK-GEL SuperH ↓ ץ̆ THF ╕

ҹ ꜚ ̆№ Ә ‰ ̆ ⌠

1ȁ2 Ȃ 

 

1 ȁ ҙ ԍ ╕ GPC

 

ᴍ ֟   

(cm) 

 

(ɛm) 

 

(30 cm ) 

1971 TSK-GEL S  120 40 1,500 

1972 TSK-GEL H  60 
10 

13 

8,000 

6,00 

1983 TSK-GEL HXL ↓ 30 
5 

13 

16,000 

8,000 

1987 TSK-GEL HXL ↓ 30 
5 

10 

16,000 

14,000 

1992 TSK-GEL HHR ↓ 30 
5 

13 

16,000 

8,000 

1993 TSK-GEL SuperH ↓ 15 3 32,000 
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2 TSK-GEL SuperH HHR ↓  

TSK-GEL SuperH ↓ TSK-GEL H HR ↓ 

 
(ɛm) 

Ḡ  

(15 cm ) 
 

(ɛm) 

Ḡ

(30 cm ) 

SuperH1000 3 16,000 G1000HHR 5 16,000 

SuperH2000 3 16,000 G2000HHR 5 16,000 

SuperH2500 3 16,000 G2500HHR 5 16,000 

SuperH3000 3 16,000 G3000HHR 5 16,000 

SuperH4000 3 16,000 G4000HHR 5 16,000 

SuperH5000 3 16,000 G5000HHR 5 16,000 

SuperH6000 5 10,000 G6000HHR 5 16,000 

SuperH7000 5 10,000 G7000HHR 5 16,000 

SuperHM-L 3 16,000 GMHHR-L 5 16,000 

SuperHM-N 3 16,000 GMHHR-N 5 16,000 

SuperHM-M 3 16,000 GMHHR-M 5 16,000 

SuperHM-H 3 16,000 GMHHR-H 5 16,000 

 

ᴆ 

̔ TSK-GEL SuperH ↓̆6.0 mm ID x 15 cm 

TSK-GEL HHR ↓̆7.8 mm ID x 30 cm 

ꜚ ̔ ̂THF̃ 

̔ TSK-GEL SuperH (0.6 mL/min) 

TSK-GEL HHR (1.0 mL/min) 

̔ 25ºC  

̔ UV@254 nm 

̔ TSK-GEL SuperH1000̂ ̃ 

TSK-GEL SuperH2000-H7000 SuperHM 

̂ ԋ ԋ ̃ 

TSK-GEL G1000HHR-G2500HHR̂ ̃ 

TSK-GEL G3000HHR-G4000HHRȁ 

GMHHR-L -N̂ Ҁ ̃ 

TSK-GEL G5000HHR-G7000HHRȁ 

GMHHR-M -Ĥ ԋ ԋ ̃ 

ᶏ Ә ‰ TSK-GEL SuperH

SuperHM Ȃ 

 

 

1 TSK-GEL SuperH ↓  

̔6.0 mm ID x 15 cm 

ꜚ ̔ THF 

̔ 0.6 mL/min 

̔ 25ºC  

̔ UV@254 nm 

̔ Ә ‰  

 

 

 

 
 

2 TSK-GEL SuperHM ↓  

̔6.0 mm ID x 15 cm 

ꜚ ̔ THF 

̔ 0.6 mL/min 

̔ 25ºC  

̔ UV@254 nm 

̔ Ә ‰   

ᵣ ̂mL̃ 

№
 

ŵ SuperH1000 

Ŷ SuperH2000 

ŷ SuperH2500 

Ÿ SuperH3000 

Ź SuperH4000 

ź SuperH5000 

Ż SuperH6000 

ż SuperH7000 

 

ᵣ ̂mL̃ 

№
 

ŵ SuperHM-L 

Ŷ SuperHM-N 

ŷ SuperHM-M 

Ÿ SuperHM-H 
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3.  

3-1 №  

2 ̆TSK-GEL SuperH1000-SuperH5000ȁ

SuperHM-LȁSuperHM-NȁSuperHM-MȁSuperHM-H

Ҭ ɛm⌠ԅ3 ɛmȂ 5׆ ԍ TSK-

GEL HHR ↓ ̆ ⁞ ᴪ ᵝ

ṐȂ ̂ ̃ҍ Ȃ ̆15 

cm TSK-GEL SuperH ↓ ֽ ѿ №

30 cm TSK-GEL HHR ↓ № Ȃ 

3 ԅᶏ TSK-GEL SuperH3000 G3000HHR

№ Ȃ 4 ԅᶏ TSK-

GEL SuperHM-HȁGMHHR-H GMHXL № Ә

‰ Ȃ ̆ ץ TSK-

GEL SuperH ↓ ֽ ѿ №

TSK-GEL HHR HXL ↓ № Ȃ 

 

 

 
 

 

3 ᶏ TSKgel SuperH3000 TSK-GEL 

G3000HHR №  

̔ TSKgel SuperH3000, 6.0 mm ID x 15 cm x 2 

TSKgel G3000HHR, 7.8 mm ID x 30 cm x 2 

ꜚ ̔ THF 

̔ TSKgel SuperH3000 (0.6 mL/min) 

TSKgel G3000HHR (1.0 mL/min) 

̔ 25ºC  

̔ UV@254 nm 

̔  

 

 

 

4 ᶏ TSK-GEL SuperHM -H №

Ә  

̔ TSKgel SuperHM-H, 6.0 mm ID x 15 cm x 2 

TSKgel GMHHR-HȁGMHXL, 7.8 mm ID x  

30 cm x 2 

ꜚ ̔ THF 

̔ TSKgel SuperHM-H (0.6 mL/min) 

TSKgel GMHHR-HȁGMHXL (1.0 mL/min) 

̔ 25ºC  

̔ UV@254 nm 

̔ Ә ‰  

1. MW 8,420,000 2. MW 1,260,000 

3. MW 422,000  4. MW 107,000 

5. MW 16,700  6. MW 2,800 

 

  

TSKgel SuperH3000 

TSKgel G3000HHR 

TSKgel SuperHM-H 

 

TSKgel GMHXL 

 

TSKgel GMHHR-H 

 

̂№ ̃ 
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3-2 ҍ ῏  

3-2-1 № ᵞ№ ̆HETP ᶭ  

* ̂HETP̃ Һ

‗ԍ ȁ ȁ№ ȁ ╕ ȁ

Ȃ 

5 ԅᶏ TSKgel SuperHM-H ᶏ

̆№ ԋ ԋ ̂DCHP̃ ̆

HETP ᶭ ̆ 6 ԅᶏ TSKgel 

SuperH2500̂ ̔DCHP̃ ᶏ TSKgel G2500HXL

TSKgel G2500HHR̂ ̔ ̃ ̆HETP ᶭ

Ȃ 

ᴧ ̆ ᵞ̆HETP ᶭ

ᵞȂ Ҭ̆HETP ̂

Ó0.045 cm/sec̆ Ó1.2 mL/miñҬ ᶭ

Ȃᵖ ̆ TSK-GEL SuperH Ҭ̆ ԍ

⁞ ̆HETP ᶭ Ȃ ̆

№ DCHP ᵞ№ ̆ ץ ⱴ ̂

̔0.07 cm/sec̆ ̔1.2 mL/miñ № ̆

Ҍᴪ ⌠ № Ȃ 

 

 

 

 

 

5 TSK-GEL SuperH HETP ҍ

ӊ ῏  

̔ A. TSKgel SuperHM-H, 6 mm ID x 15 cm 

B. TSKgel GMHHR-H, 7.8 mm ID x 30 cm 

C. TSKgel GMHXL, 7.8 mm ID x 30 cm 

D. TSKgel GMHHR-H(S), 7.8 mm ID x 30 cm 

ꜚ ̔ THF 

̔ 25 ºC  

̔ UV@254 nm 

̔ ԋ ԋ (DCHP) (0.1%) 

A: 3 ɛL̕BȁCȁD: 20 ɛL 

 

*  ҹԅ Ҍ ῤ ̆ ҹ Ȃ ԍ

№ ׆ ̂<v> = L/tR̆ῒҬ L

̂cm̃̆tR № Ḡ ̃Ȃ 

 

 

 

 

 

6 TSK-GEL SuperH HETP ҍ

ӊ ῏  

̔ A. TSKgel SuperH2500, 6 mm ID x 15 cm 

B. TSKgel G2500HHR, 7.8 mm ID x 30 cm 

C. TSKgel G2500HXL, 7.8 mm ID x 30 cm 

ꜚ ̔ THF 

̔ 25 ºC  

̔ UV@254 nm 

̔ A: DCHP (0.1%), 3 ɛL 

BȁC: (0.1%), 20 ɛL 

 

7 ҹ TSKgel SuperH2500 G2500HXL

Ҭ̆ ҍ Ә ‰ A-500 № ӊ

῏ Ȃᶏ ᵞ№ ̂ A-500̃ ̆TSKgel 

SuperH2500 № ҉ҍ ῏̆ ҹ

ᶏ Ӟ Ḡ № Ȃ ̆ᶏ TSKgel 

G2500HXL ̆№ ᴪ ⱴ ᵞȂ 

 

3-2-2 № ̆HETP ᶭ  

8 ԅᶏ TSKgel SuperHM-H ̆№

Ә ‰ HETP ᶭ Ȃ 

ᶏ ᵞ№ ̆ Ҋ HETP

ΐ ᶭ Ȃᶏ ̆HETP ⱴ

ⱴ̆ HETP ΐ ᶭ Ȃ №

ⱴ Ȃ 

 

  

H
E
T
P
 
(
ɛ
m
)

 

 

(cm/sec) 

 

H
E
T
P
 
(
ɛ
m
)

 

 

(cm/sec) 
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7 TSKgel SuperH2500 G2500HXL Ҭ

Ә ‰ № ᶭ  

̔ A. TSKgel G2500HXL, 7.8 mm ID x 30 cm 

B. TSKgel SuperH2500, 6 mm ID x 15 cm 

ꜚ ̔ THF 

̔ 25ºC  

̔ UV@254 nm 

̔ Ә ‰ A-500 (0.1%), 10 ɛL 

 

 
 

8 № Ҍ № ̆TSKgel SuperHM-H

HETPҍ ӊ ῏  

̔ TSKgel SuperHM-H, 6 mm ID x 15 cm 

ꜚ ̔ THF 

̔ 25 ºC  

̔ UV@254 nm 

̔ Ә ‰  

1. MW 1,260,000 (ɔ) 2. MW 107,000 (ɔ) 

3. MW 16,700 (ɖ)  4. MW 2,800 (Ɏ) 

5. MW 500 (ɏ)   6. DCHP (ɍ) 

  

0.6 mL/min   0.8 mL/min  1.0 mL/min  1.2mL/min   1.5mL/min 

0.4 mL/min   0.5mL/min   0.6mL/min    0.8mL/min     1.0mL/min 

 

H
E

T
P

 (ɛ
m

) 

 

(mL/min) 
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9 ҹᶏ TSKgel SuperHM-H ̆

Ә ‰ № ӊ ῏ Ȃ№ * ᶭ

ԍ ̆ ҹ№ ⱴ ᵞȂ ̆ №

̆ ᵞ̆№ Ȃ 

10 ҹᶏ TSK-GEL SuperH №

⌠ Ҭ̆№ ᶭ ̆ 11

ҹᶏ TSKgel SuperHM-H № Ә ‰

⌠ Ҭ̆№ ҍ ᶭ ῏ Ȃҍ TSK-

GEL HHR HXL ↓ ̆TSK-GEL SuperH

№ ᶭ ̆ №

Ȃᵖ ̆ᶏ № ̆

ᵞ̆ ⌠ № Ȃ 

̆ᶏ TSK-GEL SuperH ↓№

̆ 0.3⌠ 0.6 mL/minӊ ̂ ԍ TSK-

GEL HHR HXL ↓ 0.5⌠ 1.0 mL/minӊ

̃̆№ ᵞ ᵞ№ ̆ ᶃ

0.6 mL/minȂ 

 

 

 

 

 

 

 

 

 

 

*  ̆ľ№ Ŀ ԍңҩ Ḡ ӊ ҍῒ ‰Ẓ ӊ

ṿȂ 

 

 

9 ᶏ TSK-GEL SuperHM -H №

Ә ‰ ̆ ҍ№ ӊ ῏  

̔ TSKgel SuperHM-H, 6 mm ID x 15 cm x 2 

ꜚ ̔ THF 

̔ 25ºC  

̔ UV@254 nm 

̔ Ә ‰  

№ ̔ɏ: F-550 (0.02%)/F-80 (0.022%) 

Ɏ: F-40 (0.035%)/F-10 (0.05%) 

F-550 (MW: 5,480,000) 

F-80  (MW: 706,000) 

F-40  (MW: 422,000) 

F-10  (MW: 107,000) 

 

  

№
 

 

(mL/min) 
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10 ᶏ TSK-GEL SuperH № ̆

ҍ№ ӊ ῏  

̔ TSKgel SuperH3000 x 2 + TSKgel SuperH2500,  

6 mm ID x 15 cm x 3 

ꜚ ̔ THF 

̔ 25ºC  

̔ UV@254 nm 

̔ Epikote 1004 (0.1%), 10 ɛL 

 

 

 

 

11 ᶏ TSKgel SuperHM-H № Ә ‰

̆ №  

̔ TSKgel SuperHM-H, 6 mm ID x 15 cm 

ꜚ ̔ THF 

̔ 25ºC  

̔ UV@254 nm 

̔ Ә ‰  

1. MW 8,420,000 2. MW 1,260,000 

3. MW 422,000 4. MW 107,000 

5. MW 16,700  6. MW 2,800 

  

0.2 mL/min 

 

0.4 mL/min 

 

0.6 mL/min 

 

0.8 mL/min 

 

̂№ ̃ 

 

m
V

 

̂№ ̃ 

 

̂№ ̃ 

 

̂№ ̃ 

 

̂№ ̃ 

 

0.8 mL/min 

 

0.2 mL/min 

 

0.4 mL/min 

 

0.6 mL/min 

 

-7- 
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3-3  

TSK-GEL SuperH ↓ mm ID x 30 cm 7.8׆

⁞ ⌠ 6.0 mm ID x 15 cm ̆ ԅΐ

Ȃ ̆ ԍ TSK-GEL HHR HXL ↓

̆ ᵣ ׆̆ TSK-GEL SuperH

ᵣ ̆ Ȃ 

12 ҹ TSK-GEL SuperH2500 G2500HXL

Ҭ̆ Ә ‰ A-500 ҍ ᵣ ӊ ῏

Ȃ 13 ҹᶏ TSK-GEL SuperHM-H GMHHR-H

̆ Ә ᵣ ӊ ῏ Ȃ 

14 ԅᶏ TSK-GEL SuperH2500 G2500HXL

⌠ Ә ‰ A-500 № Ȃ 15

16 ԅᶏ TSK-GEL SuperHM-HȁGMHHR-H

GMHXL ̆ Ә ‰ Ә

Ȃ 

׆ ֓ Ҭ ץ ̆ῒ ԍ

ԅ 3⌠ 4ṐȂ ̆ ̂6 

vs. 7.8 mm ID̃ ̂15 vs. 30 cm̃TSK-GEL SuperH

Ȃ ᵣ ᴪ ̆№

ᵞȂ ᾧ ̆ ԍ ᶏ

̆ ᵣ ᵞ 3͘4ṐȂ 

 

 

 

12 ᶏ TSKgel SuperH2500 G2500HXL

̆ Ә ҍ ᵣ ῏  

̔ TSKgel SuperH2500, 6.0 mm ID x 15 cm x 2 

TSKgel G2500HXL, 7.8 mm ID x 30 cm x 2 

ꜚ ̔ THF 

̔ TSKgel SuperH2500 (0.6 mL/min) 

TSKgel G2500HXL (1.0 mL/min) 

̔ Ә ‰ A-500 

 

 

 

13 ᶏ TSKgel SuperHM-H GMH HR

̆ Ә ҍ ᵣ ῏  

̔ TSKgel SuperHM-H, 6.0 mm ID x 15 cm x 2 

GMHHR-H, 7.8 mm ID x 30 cm x 2 

ꜚ ̔ THF 

̔ TSKgel SuperHM-H (0.6 mL/min) 

TSKgel GMHHR-H (1.0 mL/min) 

̔ Ә (0.5%) 

 

 

 

 

14 TSKgel SuperH2500 G2500HXL Ҭ̆

Ә ‰ ̂A-500̃  

̔ TSKgel SuperH2500, 6 mm ID x 15 cm 

TSKgel G2500HXL, 7.8 mm ID x 30 cm 

ꜚ ̔ THF 

̔ TSKgel SuperH2500 (0.6 mL/min) 

TSKgel G2500HXL (1.0 mL/min) 

̔ 25 ºC  

̔ UV@254 nm 

̔ Ә ‰ (A-500), 0.1%, 10 ɛL 

  

(m
V

) 

 

Ә ‰ A-500̂ 0.1%̃ ᵣ ̂ɛL̃ 

TSKgel G2500HXL 

 

TSKgel Super H2500 

 

(m
V

) 

 

Ә ᵣ ЃɛLЄ 

 

TSKgel GMHHR-H 

 

TSKgel Super HM-H 

 

(m
V

) 

TSKgel G2500HXL 

TSKgel SuperH2500 
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15 ᶏ TSKgel SuperHM-H GMH HR-H

№ Ә ‰  

̔ TSKgel SuperHM-H, 6 mm ID x 15 cm 

TSKgel GMHHR-H, 7.8 mm ID x 30 cm 

ꜚ ̔ THF 

̔ TSKgel SuperHM-H (0.6 mL/min) 

TSKgel GMHHR-H (1.0 mL/min) 

̔ 25ºC  

̔ UV@254 nm 

̔ Ә ‰ ̆10 ɛL 

1. MW 8,420,000 (0.02%) 

2. MW 1,260,000 (0.035%) 

3. MW 422,000 (0.06%) 

4. MW 107,000 (0.09%) 

5. MW 16,700 (0.1%) 

6. MW 2,800 (0.1%) 

 

16 ᶏ TSKgel SuperHM-H ̆

Ә  

̔ TSKgel SuperHM-H, 6 mm ID x 15 cm 

TSKgel GMHHR-H, TSKgel GMHXL,  

7.8 mm ID x 30 cm 

ꜚ ̔ THF 

̔ TSKgel SuperHM-H (0.6 mL/min) 

TSKgel GMHHR-H, TSKgel GMHXL (1.0 mL/min) 

̔ 25ºC  

̔ UV@254 nm 

̔ Ә ̂0.25%̃ ̆20 ɛL 

 

 

3-4 ╕Ὶ  

ԍ TSK-GEL SuperH ↓ ԅ №

̆ ᵞԍ TSK-GEL HHR ↓ ̆

ῒ Ҍ ╕Ҭ ҍ TSK-GEL 

HHR ↓ Ȃ 

3 ԅ TSK-GEL SuperH2000ȁG2000HHR

G2000HXL ᶏ ╕ ̆

Ȃ ץ ̆ ╕₃Ӎ ∆׆ץ ╕

̂THF̃ ҹ 4Ҭ ᴋᵥ ╕Ȃ  

(m
V

) 

 

TSKgel GMHHR-H 

 

TSKgel SuperHM-H 

 

(m
V

) 

 

(m
V

) 

 

TSKgel GMHXL 

 

TSKgel SuperHM-H 

 

(m
V

) 

 

TSKgel SuperHM-H 

 

TSKgel GMHHR-H 
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3 TSK-GEL SuperH2000ȁG2000HHR G2000HXL

 

╕ 
/  

SuperH2000 G2000HHR G2000HXL 

 1.00 1.01 1.06 

 1.01 1.00 ND 

THF 1.00 1.00 1.00 

ԋ ̂DMF̃ 1.00 0.99 0.86 

Ҙ  0.99 0.99 0.86 

(MeOH) 0.98 0.98 0.67 

THF/  = 1/1 0.97 0.98 ND 

/  = 1/1 0.92 0.93 ND 

 0.85 0.86 0.52 

*  ҹҌ ╕ ̆ ԍ THFҬ ᵣ ̂1.00̃

/ ᵣ Ȃ 

 

4 TSK-GEL SuperH ↓ ╕ 

ȁԋ ȁ ᴏ̂CHCl3̃ȁ ȁԋ ȁԋ Ә ȁ

ԋ ̂DMF̃ȁԋ ֒ ̂DMSÕȁԋ ȁN-

̂NMP̃ȁ /CHCl3ȁ ȁ Ә

̂MEK̃ȁ ԋ ̂ODCB̃ ȁ҈ ̂TCB̃ȁΈ Ҙ

̂HFIP̃ ȁHFIP/CHCl3ȁ ̂OCP̃ ȁOCP/CHCl3ȁ

ȁ ȁӘ Ә ȁ ̂MeOH̃ ȁ

MeOH/CHCl3ȁTHF/ MeOHȁҘ ȁӘ ȁԋ Ә ȁ

ȁ ԋ ȁ1- ȁFC-113ȁ҈ Ә  

 

 

  

-10- 
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17 ҹ TSK-GEL SuperH ̂TSKgel 

SuperH2000ȁSuperH3000 SuperHM-H̃Ҭ ╕

׆ THF ҹ ׆̂╕ ⌠Ә ̃ ̆ ֟

̆ΐᵣ ҹ ╕ ҍ ╠̆ THFҬ

ӊ Ȃ Ҭ̆ ױ ׆ THF

╕ӊѿ ԅ Ȃ ╕ Ҭ ѿ ̆

THF̆ Ῥ ҹ ╕Ȃᶏ

╕ ҹ ῒז ╕ ̆ ױ

ԅ Ҭ ̂ ̃ ’Ȃ 

̆ ҹῒז ╕ ̆ ҩ TSK-GEL 

SuperH ̆ TSK-GEL 

SuperH ȁ ̆ΐ ҍ TSK-GEL HHR

↓ ᴨ ̆ ῃ ᵟ ╕ӊ

Ȃ 

18 ԅᶏ TSKgel SuperH2500 ҍ

╕̂THFȁCHCl3ȁDMF CCl4̃№ Ә

‰ ̆ 19 ԅᶏ TSKgel SuperHM-

H ҍ ╕№ Ә ‰

Ȃ 

ᶏ DMFᵬҹ ꜚ 2 ̆ ԍ ҍ Ә ‰

ӊ ԑᵬ ̆ Ә ‰ ᵣ ԍ

ᶏ ñ ò ╕̂ THF CHCl3̃ ᵣ Ȃᶏ

TSKgel SuperH2500̂ѿ ԍ№ ᵞ№

̃ ̆ ῒ Ȃ ̆ ᶏ ҍ ᵬ

Ә ̂PEÕ ᵬҹ ‰ Ȃ 

 

 

 

 

 

17 TSK-GEL SuperH ↓ ╕Ὶ  

< ╕ ᴆ> 

ҹ ╕ ̔ 0.2 mL/min 

ҹ ╕ ̔ 25ºC  

׆ THF ҹ ╕ ̔ 16  

╕ Ḡ ̔ 1  

׆ ╕ ҹ THF ̆ ȁ ̔ 0.2 mL/minȁ25ºC 8  

 

< ᴆ> 

ꜚ ̔ THF    ̔ 0.6 mL/min 

̔ 25ºC     ̔ UV@254 nm 

̔ DCHP (0.1%), 2 ɛL 

TSKgel SuperH2000:   

TSKgel SuperH3000:   

TSKgel SuperHM-H :  

 

  

╕
ҍ

╠
 

ӊ
̂

%
̃

 

 

         ᴏ         DMF        HFIP       DMSO 

 

N-          Ҙ                   Ә  
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-2- 

 

 

 

18 ᶏ TSKgel SuperH2500 Ҍ ╕̆

Ә ‰ №  

̔ 6.0 mm ID x 15 cm 

̔ 0.6 mL/min 

̔ 25ºC  

̔ UV@254 nm 270 nm 

̔ 1. MW 190,000 

2. MW 9,100 

3. MW 2,800 

4. A-500 

 

 

 

 

 

19 ᶏ TSKgel SuperHM-H Ҍ ╕̆

Ә ‰ №  

̔ 6.0 mm ID x 15 cm 

̔ 0.6 mL/min 

̔ 25ºC  

̔ UV@254 nm 270 nm 

̔ 1. MW 2,890,000 2. MW 422,000 

3. MW 107,000 4. MW 16,700 

5. MW 2,800 

  

ᴏ 

 

DMF 

 
 

 

THF 

 

ᴏ 

 
DMF 

 

 

 

THF 

 

̂№ ̃ 

 

̂№ ̃ 
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3-5  

№ ᴆ ֓ ₮ ̂ῖ

TSK-GEL SuperH ↓̃

̆ῒҬ ᴆ ̂ ᵣ

̃Ȃҍ ῒז Ҭѿ ̆№ ᴪ

└ ᵣ ̆ ҍ

ӊ Ȃ 

Һ ‗ԍ № ȁ ꜚ ȁ

ȁ ȁ ץ Ȃ ≢ ̆

№ ⱴ ̆ ӊ ᵞ̆

Ҭ̆ ⱴ ᵞȂ ̆№

№ № ̆ № ̆

ᾟ№ԅ Ȃ 

 

3-5-1  

20 ҹᶏ TSKgel SuperHM-H ̆

Ә ‰ ȁ ҍ HETPӊ ῏

Ȃ 21 ҹ Ә ‰ ȁ

ҍ ᵣ ӊ ῏ Ȃᶏ Ә ‰ Ҍ ̆

ᴪ Ҍ Ȃ № ⱴ

̆HETP ᵣ ᶭ

ӊ ⱴȂ 5 ҹ ԍ 20 21Ҭ ̆

Ә ‰ Ȃ 

 

5 TSK-GEL SuperH

 

№  
(%) 

 

(ɛg) 

~10,000 2.0 200 

10,000~50,000 1.0 100 

50,000~200,000 0.2 20 

200,000~500,000 0.1 10 

500,000~1,000,000 0.05 5 

1,000,000~5,000,000 0.02 2 

>5,000,000 0.01 1 

̔ 6.0 mm ID x 15 cm 

ꜚ ̔ THF 

̔ 0.6 mL/min 

̔ 25ºC  

̔ UV@254 nm 

̔ Ә ‰ ̆10 ɛL 

 

 

 

20 TSKgel SuperHM-H Ҭ Ә ‰

̂ ̃ҍ HETP ӊ ῏  

̔ TSKgel SuperHM-H, 6 mm ID x 15 cm 

ꜚ ̔ THF 

̔ 0.6 mL/min 

̔ 25ºC  

̔ UV@254 nm 

̔ Ә ‰ ̆10 ɛL 

 

 

 

 

21 TSKgel SuperHM-H Ҭ Ә ‰

̂ ̃ҍ ᵣ ӊ ῏

 

̔ TSKgel SuperHM-H, 6 mm ID x 15 cm 

ꜚ ̔ THF 

̔ 0.6 mL/min 

̔ 25ºC  

̔ UV@254 nm 

̔ Ә ‰ ̆10 ɛL 

 

  

̂%̃/ ̂ɛg̃ 

 

H
E

T
P

 (ɛ
m

) 

 

̂%̃/ ̂ɛg̃ 

 

ᵣ
Ѓ

m
L
Є
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3-5-2 ᵣ  

22 ҹᶏ TSKgel SuperHM-H ̆

Ә ‰ ᵣ ȁ ҍ HETPӊ

῏ ̆ 23 ҹ Ә ‰ ᵣ

ȁ ҍ ᵣ ӊ ῏ ȂHETP ᵣ

ᶭ ᵣ ⱴ

ⱴȂᵖ ̆ҍ Ҍ ̆ ᵣ № ӊ

҉ ῏ ̆ғ ᵣ ҹ 20 ɛL̂2 ɛg̃Ȃ 

 

 

 

22 TSKgel SuperHM-H Ҭ Ә ‰

ᵣ ̂ ̃ҍ HETP ӊ ῏  

̔ TSKgel SuperHM-H, 6 mm ID x 15 cm 

ꜚ ̔ THF 

̔ 0.6 mL/min 

̔ 25ºC  

̔ UV@254 nm 

̔ Ә ‰  

̔0.01% 

 

 

̆ Ҭ ᵣ ҉ҍ№

῏̆ ҹ ᵣ ⌠ 20 ɛL̂2 ɛg̃ ̆HETP

҉ ‗ԍ ᵣ Ȃ ⱴ ѿ

̆ ⱴ ᵣ ̆ ᵞ 3,4Ȃᵖ ̆

ⱴ TSK-GEL SuperH ᶃ ̆

ᵞ ᵣ ̂Ò 10 ɛL̃̆

̂ ṿ 5̃Ȃ 

 

 

23 TSKgel SuperHM-H Ҭ Ә ‰

ᵣ ̂ ̃ҍ ᵣ ӊ ῏

 

̔ TSKgel SuperHM-H, 6 mm ID x 15 cm 

ꜚ ̔ THF 

̔ 0.6 mL/min 

̔ 25ºC  

̔ UV@254 nm 

̔ Ә ‰  

̔0.01% 

 

 

24 ҹұ ᶏ 1⌠ 4 TSK-GEL SuperHM-H

̆ Ә ‰ ̂№ ҹ 8,420,000

1,260,000̃ ᵣ № ӊ ῏ Ȃ ̆

ⱴ ̆ ᵣ № ӊ ᵞȂ 

25 27 ҹұ ᶏ 1ȁ2ȁ4 TSK-GEL 

SuperHM-H ⌠ Ҭ̆ Ә ‰

№ ҍ ᵣ ӊ ᶭ ῏ Ȃ 

 

  

ᵣ ̂ɛL̃/ ̂ɛg̃ 

 

H
E

T
P

 (ɛ
m

) 

 

ᵣ ̂ɛL̃/ ̂ɛg̃ 

 

ᵣ
̂

m
L
̃
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24 TSKgel SuperHM-H Ҭ Ә ‰

№ ҍ ӊ ῏  

̔ TSKgel SuperHM-H 

6 mm ID x 15 cm (ɔ) 

6 mm ID x 15 cm x 2 (ɔ) 

6 mm ID x 15 cm x 3 (ɏ) 

6 mm ID x 15 cm x 4 (ɏ) 

ꜚ ̔ THF 

̔ 0.6 mL/min 

̔ 25ºC  

̔ UV@254 nm 

̔ Ә ‰  

MW 8,420,000 (0.02%) 

MW 1,260,000 (0.035%) 

 

 

 

25 ᶏ TSKgel SuperHM-H № Ә

‰ ̆  

̔ TSKgel SuperHM-H, 6 mm ID x 15 cm 

ꜚ ̔ THF 

̔ 0.6 mL/min 

̔ 25ºC  

̔ UV@254 nm 

̔ Ә ‰  

 

  

ᵣ ̂ɛL̃ 

 

№
 

 

̂№ ̃ 

80 ɛL 

 

 

40 ɛL 

 

 

20 ɛL 

 

 

 

10 ɛL 

 

 

 

5 ɛL 

-15- 
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26 ᶏ TSKgel SuperHM-H № Ә

‰ ̆  

̔ TSKgel SuperHM-H, 6 mm ID x 15 cm x 2 

ꜚ ̔ THF 

̔ 0.6 mL/min 

̔ 25ºC  

̔ UV@254 nm 

̔ Ә ‰  

 

 

27 ᶏ TSKgel SuperHM-H № Ә

‰ ̆  

̔ TSKgel SuperHM-H, 6 mm ID x 15 cm x 4 

ꜚ ̔ THF 

̔ 0.6 mL/min 

̔ 25ºC  

̔ UV@254 nm 

̔ Ә ‰  

 

  

̂№ ̃ 

80 ɛL 

 

 

40 ɛL 

 

 

20 ɛL 

 

 

 

10 ɛL 

 

 

 

5 ɛL 

 

̂№ ̃ 

80 ɛL 

 

 

40 ɛL 

 

 

20 ɛL 

 

 

 

10 ɛL 

 

 

 

5 ɛL 

 

 

-16- 
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3-6 ◄℗  

◄℗ ̆ ≢ № №

ȁᶏ ȁץ Ҋ

⌠Ȃ5 

28 ҹ TSKgel SuperHM-H Ҭ̆ Ә

‰ F-2000̂ MW: 20,600,000̃ ◄℗ ᶭ

Ȃᶏ TSKgel SuperHM-H ̆ Ҋ

ᴪ ⌠◄℗ ̆ғ Ȃ 

̆ № ̂ F-2000̃

GPC№ ̆ ᶏ TSKgel GMHHR-H (S) ̂

̔13 ɛm̃̆ Ҍ ԍ 0.8 mL/minȂ 29

Ȃ 

30 ҹ TSKgel SuperHM-H Ҭ Ә

‰ F-850̂ MW̔8,420,000̃ ◄℗ ᶭ

̆ 31 ҹ TSKgel SuperHM-H ҬҌ Ә

‰ ᵣ ᶭ Ȃ 0.6 mL/min

ᵞ Ҋ̆ ץ № Ә ‰ F-850̆ ᵖ

̆ ԍ ԍ 0.8 mL/min̆ ↕ᴪ ◄℗

Ȃ 

 

        

 

28 ᶏ TSKgel SuperHM-H ̆◄℗

ᶭ  

̔ TSKgel SuperHM-H, 6 mm ID x 15 cm 

ꜚ ̔ THF 

̔ 25ºC  

̔ UV@254 nm 

̔ Ә ‰  

F-2000 (MW 20,600,000, 0.015%) 

 

 

29 ᶏ TSKgel GMHHR-H (S) ̆◄℗

ᶭ  

̔ TSKgel GMHHR-H (S), 7.8 mm ID x 30 cm 

ꜚ ̔ THF 

̔ 25ºC  

̔ UV@254 nm 

̔ Ә ‰  

F-2000 (MW 20,600,000, 0.015%) 

 

 

 

 

30 ᶏ TSKgel SuperHM-H ̆ Ә

‰ ̂F-850̃ ◄℗ ᶭ  

̔ TSKgel SuperHM-H, 6 mm ID x 15 cm 

ꜚ ̔ THF 

̔ 25ºC  

̔ UV@254 nm 

̔ Ә ‰ F-850 (0.01%), 10 ɛL 

 

  

̂№ ̃ 

 

0.6 mL/min 

0.5 mL/min 

0.4 mL/min 

0.3 mL/min 

0.2 mL/min 

 

1.4 mL/min 

 

̂№ ̃ 

 

 

1.2 mL/min 

 
1.0 mL/min 

 

0.2 mL/min 

 

0.8 mL/min 

 0.6 mL/min 

 
0.4 mL/min 

 

1.0 mL/min 

 

0.2 mL/min 

 

0.8 mL/min 

 

0.3 mL/min 

 

1.2 mL/min 

0.4 mL/min 

 

̂№ ̃ 

 

0.6 mL/min 
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32 ԅᶏ TSK-GEL SuperHM-HȁSuperHM-M

SuperHM-N № ‰ F-850̂ № ̔

8,420,000̃ ◄℗ Ȃ ̆◄℗ ‗ԍ

̆ Ȃᶏ TSKgel SuperHM-N

̆ Ȃ ̆ᶏ TSK-GEL SuperHM-M

SuperHM-N ̆ ◄℗

̂ 8̃Ȃ 

 

 

 

 

31 ᶏ TSKgel SuperHM-H № Ә

‰ ̆ ᵣ ҍ ӊ ῏  

̔ TSKgel SuperHM-H, 6 mm ID x 15 cm 

ꜚ ̔ THF 

̔ 25ºC  

̔ UV@254 nm 

̔ Ә ‰  

1. MW 8,420,000 (F-850, ɔ) 

2. MW 1,260,000 (F-128, ɍ) 

3. MW 422,000 (F-40, ɓ) 

4. MW 107,000 (F-10, ɖ) 

5. MW 16,700 (F-2, Ɍ)  

6. MW 2,800 (A-2500, ɒ) 

 

 

 

32 ᶏ TSK-GEL SuperHM ↓ №

Ә ‰ F-850 ̆◄℗  

̔6.0 mm ID x 15 cm 

ꜚ ̔ THF 

̔ 0.6 mL/min 

̔ 25ºC  

̔ UV@254 nm 

̔ Ә ‰ F-850 (0.01%), 10 ɛL 

 

  

ᵣ
Ѓ

m
L
Є

 

 

(mL/min) 

 

̂№ ̃ 

 

TSKgel SuperHM-H 

 

TSKgel SuperHM-M 

 

TSKgel SuperH M-N 
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3-7  

ᴆҊ № ΐ Ҋᴨץ ̔ 

(1) ̆№ Ȃ ᴆҊ ῒ

Ȃ 

(2) ᵣ ⁞ ̆№ Ȃ 

(3) ꜚ ᵞ̆ ⱬ⁞ Ȃᶏ ╕

̂ DMSOȁDMFȁHFIP ̃ ̆ ≢

Ȃ 

33 34 ԅᶏ TSK-GEL SuperH №

Ә ‰ ᶭ Ȃ 

35 ҹᶏ TSKgel SuperHM-H ̆ Ҍ

Ҋ̆№ Ә ‰ ᶭ Ȃ ̆

0.8 mL/min Ҋᴪ ◄℗ ̂

3-6̃̆ᵖ ̆◄℗ Ӟ

ᵞԅȂ 

 

 

33 ᶏ TSK-GEL SuperH №

ᶭ  

̔ TSKgel SuperH3000 x 2 + TSKgel SuperH2500 

6 mm ID x 15 cm x 3 

ꜚ ̔ THF 

̔ 0.6 mL/min 

̔ UV (254 nm) 

̔ Epikote 1004 (0.01%), 10 ɛL 

 

 

 

 

 

 

 

34 ᶏ TSKgel SuperHM-H № Ә ‰

ᶭ  

̔ TSKgel SuperHM-H, 6 mm ID x 15 cm 

ꜚ ̔ THF 

̔ 0.5 mL/min 

̔ UV@254 nm 

̔ Ә ‰  

1. MW 8,420,000 2. MW 1,260,000 

3. MW 422,000 4. MW 107,000 

5. MW 16,700  6. MW 2,800 

  

25ºC  

 

40ºC  

 

55ºC  

 

̂№ ̃ 

 

̂№ ̃ 

 

̂№ ̃ 

 

̂№ ̃ 

 

̂№ ̃ 

 

25ºC  

 

35ºC  

 

55ºC  45ºC  
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3-8 ᴆ̂ ̃ ᴨ  

҉ ̆ҹԅᾟ№ ᶃ ̆ᴨ №

ᴆ̂ ╕ ᴆ̃ Ȃᶏ TSK-GEL 

SuperH ̆ ԅᴨ ֓ ᴆ ̆

₮ ᵞȂ ≢ ԍ

̆ └ ȁ Ҭ

ҹ Ȃ 

MacDonald6ᶏ Ҋץ GPC№ Ҭ

⌠ ̔ 

 

 

 

ῒҬ  = ̕  = Ҭ ̕

 = ῀ ӊ ץ ₮

῀ ӊ ̕  = ӊ Ҭ ̕

 = ̂ ̃Ҭ ̕  = ῤ

Ȃ 

 

 

 

 

 

35 ᶏ TSKgel SuperHM-H ̆Ҍ

Ҋ̆№ ҍ ӊ ῏  

̔ TSKgel SuperHM-H, 6 mm ID x 15 cm 

ꜚ ̔ THF 

̔ 1. 0.2 mL/min 2. 0.4 mL/min 

3. 0.6 mL/min 4. 0.8 mL/min 

5. 1.0 mL/min 6. 1.1 mL/min 

7. 1.2 mL/min 

̔ 25ºC -55ºC  

̔ UV@254 nm 

̔ Ә ‰ 0.02%, 10 ɛL 

MW 8,420,000 MW 1,260,000 

 

ץ ₮̆ ῤ ԅ

̆ᵖ ᵣ ᶭ ᴪ ⌠

Ȃ 

 

3-8-1 Ҭ  

6 ԅᶏ TSKgel SuperH2500

UV Ҍ ᵣ ̆ᵞ№ ̂DCHP̃

Ȃ 36 ԅᶏ Ә ‰ A-500

̆ № Ȃ ⌠

̆ ̆TSKgel SuperH №

⌠ԅ Ҭ ץ

Ȃᶏ TSKgel SuperH № ̆

ᶏ ᵣ ᵞ UV-8020̂ ̃

ᵬҹ Ȃ 

 

 

 

 

 

 

6 ᶏ Ҍ  

̂TP/15 cm̃ 

UV-8020*1 UV-8010*2 UV-8010*3 

28,100 23,860 17,890 

̔ TSKgel SuperH2500, 6 mm ID x 15 cm 

ꜚ ̔ THF 

̔ 0.6 mL/min 

̔ 25ºC  

̔ UV@254 nm 

̔ DCHP 0.1%, 2ɛL 

 

*1 ᵣ ̔ 2 ɛL  

*2 ᵣ ̔ 10 ɛL ᵞ ᵣ  

*3 ᵣ ̔ 10 ɛL 

 

  

№
 

 

̂ºC ̃ 

 

-20- 
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7 ԅᶏ TSKgel SuperH2500 ̆UV

̂ UV-8020 ̃ Ҍ Ҋ

Ȃ ̆ ҹñ ò ̆

ѿ ҊȂץ ̆ ᶏ TSK-GEL SuperH

№ ̆ ץ ҹñ ò̆ ᾟ№

ῒ ᶃ Ȃ 

7 TSKgel SuperH2500

 

̂Ñ 

 

̂ ̃ 

 ‰ 

28,100 21,960 12,400 

̔ TSKgel SuperH2500, 6 mm ID x 15 cm 

ꜚ ̔ THF 

̔ 0.6 mL/min 

̔ 25ºC  

̔ UV-8020( ), 254 nm 

̔ DCHP (0.1%), 2 ɛL 

 

 

 

 

 

 

 

 

 

36 TSKgel SuperH2500 Ҭ№ Ҭ

ᶭ  

̔ TSKgel SuperH2500, 6 mm ID x 15 cm x 2 

ꜚ ̔ THF 

̔ 0.6 mL/min 

̔ 25ºC  

̔ UV@254 nm 

̔ (1) Ә ‰ A-500 (0.1%), 10 ɛL 

(2) Epikote 1004 (0.1%), 10 ɛL 

 

  

̂№ ̃ ̂№ ̃ ̂№ ̃ ̂№ ̃ 

UV-8020 ( ) UV-8010 

-21- 
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3-8-2 ῀ ₮ Ҭ  

Scott7 ̆ Ҭ

ᵬ ̂ʎ̃ ץ ҊῈץ ̔ 

 

ʎ
Ä&,

ςτ$Í
 

 

ῒҬ̆d = ῤ ̂cm̃̕F = ̂mL/s̃ ̕L =

̂cm̃̕Dm = ꜚ Ҭ

̂cm2/s̃ Ȃ 

׆̆ Ὲ ץ ₮̆ ‗ԍ

ῤ Ȃ ῒ ῤ ̆

Ȃ 

ᶏ TSKgel SuperH2500 ̆ 37 ҹ

῀ ӊ ̂ῤ 0.2 mm̃

Ȃ 38 ҹ ₮ ӊ

̂ῤ 0.2 mm̃ Ȃ 

 

 

 

 

 

37 ҍ ῀ ӊ ῏  

̔ TSKgel SuperH2500 

A. 6 mm ID x 15 cm x 2 B. 6 mm ID x 15 cm 

ꜚ ̔ THF 

̔ 0.6 mL/min 

̔ 25ºC  

̔ UV@254 nm, UV-8020 ( ) 

̔ DCHP (0.1%), 10 ɛL 

̆ 39 ҹ ῀ ӊ ̆ᶏ Ҍ

ῤ ̆ῒ Ȃ 

ᶏ ῤ ҹ 0.2 mm ̆ ҍ

῀ ӊ ₮ ҍ ӊ 60 cm

̆ ᴪ ⌠ Ȃᶏ ῤ ҹ 0.1 mm

̆ 80 cmץҊ ̆Ҍᴪ ᵞȂᵖ

̆ ῤ ⱴ⌠ 0.3 mm̆ ↕ᴪ

̆Ҍ ᶏ ҹ 20 cm ҉ץ Ȃ 

̆ ȁ ̆ᵖ ⌠

̆ ᶏ ҹ 0.2 mm ID x 40⌠ 50 cmȂ 

 

 

 

 

 

38 ҍ ₮ ӊ ῏  

̔ TSKgel SuperH2500, 6 mm ID x 15 cm 

ꜚ ̔ THF 

̔ 0.6 mL/min 

̔ 25ºC  

̔ UV@254 nm, UV-8020 ( ) 

̔ DCHP (0.1%), 10 ɛL 

 

  

̂
T

P
/
̃

 

῀ ӊ  

̂0.2 mm ID̃ ̂cm̃ 

 

̂
T

P
/
̃

 

 

₮ ҍ ӊ  

̂0.2 mm ID̃ ̂cm̃ 
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3-8-3 ӊ Ҭ  

40 ҹᶏ ң TSKgel SuperH2500 ̆

Ȃ ̆ ӊ

10 cm ̆ ῤ ҹ 0.1 0.2 

mm̆ ↕ Ҋ Ҍᴪ ⌠ Ȃᵖ ̆

ῤ ҹ 0.3 mm̆ ᶏ ҹ 10 cm̆

ӞᴪҊ Ȃ 

 

 

 

39 ҍ ῀ ῤ ӊ

῏  

̔ TSKgel SuperH2500, 6 mm ID x 15 cm 

ꜚ ̔ THF 

̔ 0.6 mL/min 

̔ 25ºC  

̔ UV@254 nm, UV-8020 ( ) 

̔ DCHP (0.1%), 2 ɛL 

 

3-8-4 ῒז ᴆҬ  

ԅ҉ 3-8-1 3-8-3 Ҭ Ҋץ̆

Ӟᴪ ₮ ̔ 

(1) ̂ ̃ Ȃ 

(2) ᴆӊ ̂ ᵣ ̃

Ȃ 

(3) ⱴ Ȃ 

̆ ҉ ̆ ̆

ᾟ№ TSK-GEL SuperH ↓ ᵬ Ȃҹ

ԅ ᶃᶏ ̆ № ñ

òȂ 

 

 

 

40 ҍ ῤ ץ ӊ

῏  

̔ TSKgel SuperH2500, 6 mm ID x 15 cm x 2 

ꜚ ̔ THF 

̔ 0.6 mL/min 

̔ 25 ºC  

̔ UV@254 nm, UV-8020 ( ) 

̔ DCHP (0.1%), 2 ɛL 

 

  

̂
T

P
/1

5
 c

m̃
 

 

῀ ӊ ĉm̃  

 

0.2 mm ID 

 

0.3 mm ID 

 

0.1 mm ID 

 

̂
T

P
/3

0
 c

m̃
 

 

ӊ

(cm) 

 

0.2 mm ID 

 

0.3 mm ID 

 

0.1 mm ID 
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3-9 ̂ ̃ 

TSK-GEL SuperH ↓ ֟ Ҭ

ΐ ȂTSKgel SuperHM-H

SuperHM-M Һ ԍ№ № №

̆ TSKgel SuperHM-N ↕ ԍ №

ᵞ GPC№ ȂTSKgel SuperHM-L Һ

ԍ№ ᵞ ᵞ№ Ȃ ̆

׆ № ⌠ᵞ ῤ

№ ԅᴨ Ȃ 

8↓₮ԅҌ №

Ȃ 2 ҹ Ә THFҬ Ȃ 

 

8 № №  

TSK-GEL  № №   

SuperHM-L 100~3,000,000 200~10,000 

SuperHM-N 100~1,000,000 300~200,000 

SuperHM-M 300~3,000,000 300~1,000,000 

SuperHM-H 500~10,000,000 1,000~8,000,000 

 

41 44 ԅᶏ TSK-GEL SuperHM ↓

̆ Ә ‰ Ȃ 

45 46 ԅᶏ TSK-GEL SuperHM ↓

№ Ә ‰ Ȃ 

47 48 ԅᶏ TSK-GEL SuperHM ↓

̆ № Ȃ 

49 ԅᶏ TSK-GEL SuperHM ↓ ̆

№ Ȃ 

 

4.  

50 56 ҹ №

ᶛȂ 

57 ҹᶏ GPCת ̂HLC-8120PC̃ №

Epikote 1004 Ȃ 

 

 

 

41 ᶏ TSKgel SuperHM-L ̆ Ә ‰

 

̔ TSKgel SuperHM-L, 6.0 mm ID x 15 cm 

ꜚ ̔ THF 

̔ 0.6 mL/min 

̔ 25ºC  

̔ UV@254 nm 

̔ 1. MW 2,890,000 2. MW 1,260,000 

3. MW 775,000  4. MW 422,000 

5. MW 186,000  6. MW 107,000 

7. MW 42,800  8. MW 16,700 

9. MW 10,200  10. MW 6,200 

11. MW 2,800  12. A-1,000 

13. A-500   14. DCHP 

  

̂
m

V
̃

 

 

̂№ ̃ 
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42 ᶏ TSKgel SuperHM-N ̆ Ә ‰

 

̔ TSKgel SuperHM-N, 6.0 mm ID x 15 cm 

ꜚ ̔ THF 

̔ 0.6 mL/min 

̔ 25ºC  

̔ UV@254 nm 

̔ 1. MW 2,890,000 2. MW 1,260,000| 

3. MW 775,000  4. MW 422,000 

5. MW 186,000  6. MW 107,000 

7. MW 42,800  8. MW 16,700 

9. MW 10,200  10. MW 6,200 

11 .MW 2,800  12. A-1,000 

13. A-500   14. DCHP 

 

 

43 ᶏ TSKgel SuperHM-M ̆ Ә

‰  

̔ TSKgel SuperHM-M, 6.0 mm ID x 15 cm 

ꜚ ̔ THF 

̔ 0.6 mL/min 

̔ 25ºC  

̔ UV@254 nm 

̔ 1. MW 2,890,000 2. MW 1,260,000 

3. MW 775,000  4. MW 422,000 

5. MW 186,000  6. MW 107,000 

7. MW 42,800  8. MW 16,700 

9. MW 10,200  10. MW 6,200 

11. MW 2,800  12. A-1,000 

13. A-500   14. DCHP 

 

 

44 ᶏ TSKgel SuperHM-H ̆ Ә

‰  

̔ TSKgel SuperHM-H, 6.0 mm ID x 15 cm 

ꜚ ̔ THF 

̔ 0.6 mL/min 

̔ 25ºC  

̔ UV@254 nm 

̔ 1. MW 5,480,000 2. MW 2,890,000 

3. MW 1,260,000 4. MW 775,000 

5. MW 422,000  6. MW 186,000 

7. MW 107,800  8. MW 42,800 

9. MW 16,700  10. MW 10,200 

11. MW 6,200  12. MW 2,800 

13. A-1,000  14. A-500 

15. DCHP  

̂
m

V
̃

 

 

̂№ ̃ 
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45 ᶏ TSK-GEL SuperHM ↓ Ә ‰

№  

̔ TSKgel SuperHM-HȁSuperHM-MȁSuperHM-Nȁ

SuperHM-L 

ҹ̔6 mm ID x 15 cm x 2 

ꜚ ̔ THF 

̔ 0.6 mL/min 

̔ 25ºC  

̔ UV@254 nm 

̔ Ә ‰  

1. MW 8,420,000 2. MW 1,260,000 

3. MW 422,000 4. MW 107,000 

5. MW 16,700  6. MW 2,800 

 

 

 

 

 

 

46 ᶏ TSK-GEL SuperHM ↓ Ә ‰

№  

̔ TSKgel SuperHM-MȁSuperHM-NȁSuperHM-L 

ҹ̔6 mm ID x 15 cm x 2 

ꜚ ̔ THF 

̔ 0.6 mL/min 

̔ 25ºC  

̔ UV@254 nm 

̔ Ә ‰  

1. MW 190,000 2. MW 9,100 

3. MW 2,800  4. A-500

̂№ ̃ 

 

TSKgel SuperHM-M 

 
TSKgel SuperHM-N 

 

TSKgel SuperHM-L 

 TSKgel SuperHM-H 

 

̂№ ̃ 

TSKgel SuperHM-N 

 

TSKgel SuperHM-L 

 

TSKgel SuperHM-M 
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47 ᶏ TSK-GEL SuperHM ↓ №

 

̔ TSKgel SuperHM-HȁSuperHM-NȁSuperHM-L  

ҹ̔6 mm ID x 15 cm x 2 

ꜚ ̔ THF 

̔ 25ºC  

̔ UV@254 nm 

̔ ̂Ep100̃  

 

 

 

 

 

48 ᶏ TSK-GEL SuperHM ↓ №

 

̔ TSKgel SuperHM-HȁSuperHM-MȁSuperHM-L 

ҹ 6 mm ID x 15 cm x 2 

ꜚ ̔ THF 

̔ 25 ºC  

̔ UV@254 nm 

̔ ̂Ep100̃  

 

  

TSKgel SuperHM-H 

 

̂№ ̃ 

 

TSKgel SuperHM-N 

 

TSKgel SuperHM-L 

 

TSKgel SuperHM-H 

 

̂№ ̃ 

 

TSKgel SuperHM-M 

 

TSKgel SuperHM-L 
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49 ᶏ TSK-GEL SuperHM ↓ №

 

̔ TSKgel SuperHM-HȁSuperHM-MȁSuperHM-Nȁ

SuperHM-L  

ҹ̔6 mm ID x 15 cm x 2 

ꜚ ̔ THF 

̔ 0.6 mL/min 

̔ 25ºC  

̔ UV@254 nm 

̔  

 

 

 

 

 

50 ᶏ TSKgel SuperH2500 № Ә ‰

̂A-500̃ ̆№ ҍ ῏  

̔ TSKgel SuperH2500, 6 mm ID x 15 cm x 1-4 

ꜚ ̔ THF 

̔ 0.6 mL/min 

̔ 25ºC  

̔ UV@254 nm 

̔ Ә ‰ A-500 (0.1%, 10 ɛL)  

 

  

TSKgel SuperHM-H 

 

̂№ ̃ 

 

TSKgel SuperHM-M 

 

TSKgel SuperHM-N 

 

1 ̂15 cm) 

̂№ ̃ 

 

 

TSKgel SuperHM-L 

 

2 ̂30 cm) 3 ̂45 cm) 4 ̂60 cm) 
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