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GPC Analysis of GS-LBR-114(SB-005) 

March 6th 2020 

 

 

 

1. Name and address of test laboratory 

Laboratory:           Kashima Plant, Kuraray Co., Ltd. 

Address:             36 Towada, Kamisu, Ibaraki, 314-0197, Japan 

Telephone:           +81-299-96-1337 

 

2. Study in charge 

Study director         Asako Minamide 

Person in charge of study        Satomi Ohta 

 

 

Study director                                   

 

Date                         

 

 

3. Test substance 

(1) Sample name      GS-LBR-114 (SB-005) 

(2) Purity             99.6%        

(3) Lot No.            033301 

(4) Chemical name:    1-Propanethiol, 3-(triethoxysilyl)-, reaction products with polybutadiene  

(5) CAS No.:          2109699-92-3 

 

4. Condition of equipment 

(1) Equipment:           GPC HLC-8320 EcoSEC: Tosoh Corporation 

(2) Detector:             Built in Refractive Index Detector 

(3) Solvent:              Tetrahydrofuran 

(4) Column:              Manufacturer: Tosoh Corporation 

                 Type: TSKgel Super HZ4000 x2, HZ-L (Guard column) 

(5) Temperature:          40 deg.C 

(6) Flow rate:             0.35 mL/min 

(7) Injection volume and  

sample concentration:  10 μL, 5 mg/10mL 

(8) Data system:         EcoSEC-WorkStation: Tosoh Corporation 

 

  

CONFIDENTIAL 



 2 / 9 

 

5. Calibration of the system 

(1)Standard substance and manufacturer 

 

No. standard substance manufacturer 

1 Polystyrene F-80 Tosoh Corporation 

2 Polystyrene F-40 Tosoh Corporation 

3 Polystyrene F-20 Tosoh Corporation 

4 Polystyrene F-10 Tosoh Corporation 

5 Polystyrene F-4 Tosoh Corporation 

6 Polystyrene F-2 Tosoh Corporation 

7 Polystyrene F-1 Tosoh Corporation 

8 Polystyrene A-5000 Tosoh Corporation 

9 Polystyrene A-2500 Tosoh Corporation 

10 Polystyrene A-1000 Tosoh Corporation 

 

(2) Standard substance Molecular weight, injection rate and injection concentration 

 

No. 
Molecular weight 

injection rate injection concentration 
Mp 

1 7.06×10
5
 10 μL 1.05 mg/mL 

2 4.27×10
5
 10 μL 1.02 mg/mL 

3 1.90×10
5
 10 μL 1.04 mg/mL 

4 9.64×10
4
 10 μL 1.01 mg/mL 

5 3.79×10
4
 10 μL 1.01 mg/mL 

6 1.74×10
4
 10 μL 1.01 mg/mL 

7 1.02×10
4
 10 μL 1.02 mg/mL 

8 5.56×10
3
 10 μL 1.02 mg/mL 

9 2.63×10
3
 10 μL 1.11 mg/mL 

10 10.1×10
2
 10 μL 1.13 mg/mL 

 

(3) GPC chromatograms of blank 
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(4) GPC chromatograms of polystyrene standards 
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(5) Calibration Curve 

 

＜Calibration data＞ (RI) 
Time [min] M Error [%] Weight Mark  Coefficient 

5.987 706,000 0.33812 1 Standard  A = -4.389279e-003 
6.135 427,000 -0.73834 1 Standard  B = 2.550476e-001 

6.612 190,000 1.17238 1 Standard  C = -6.316067e+000 

7.118 96,400 -1.55482 1 Standard  D = 8.641004e+001 

7.883 37,900 1.70685 1 Standard  E = -7.053444e+002 

8.563 17,400 -1.96142 1 Standard  F = 3.435391e+003 

9.023 10,200 1.18785 1 Standard  G = -9.245357e+003 

9.460 5,560 -0.14682 1 Standard  H = 1.061381e+004 

10.117 2,630 -0.09333 1 Standard    

10.662 1,010 0.02636 1 Standard  Correlation 
coefficient 

-0.998 

 

       Calibration formula:  At7+Bt6+Ct5+Dt4+Et3+Ft2+Gt+H 

       Correction: No 

     

 

6. Test results 

Test results for this product 

Molecular weights are relative values equivalent to the molecular weights of Polystyrene standards. 

 

Test Parameters Value (Da) 

Number Average Molecular Weight (Mn) 6,522 

Weight Average Molecular Weight (Mw) 7,510 

Polydispersity (Mw/Mn) 1.117 

Peak Molecular Weight (Mp) 6,476 

 

Test Parameters Value (%) 

Molecular fraction < 1000 Da 0.1 

Molecular fraction < 500 Da 0.0 
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-GPC Chromatogram 

 

 

<Molecular weight calculation> 

 [min] [mV] [mol]   Mn         6,522 

Peak Start   7.000    0.040       114,359   Mw         7,510 

Peak Top   9.343   12.676         6,520   Mz        10,123 

Peak End  10.833    0.101          448   Mz+1        20,247 

      Mv         7,510 

Intensity [mV]   12.599   Mp         6,476 

Area [mV.sec]    302.325   Mz/Mw            1.207 

Area% [%] 100.000   Mw/Mn            1.117 

[η]       7510.20571   Mz+1/Mw            1.637 

 

 

 

-GPC cumulative molecular weight distribution 
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-GPC slice table 

 

Elution 

(min) 
logM M RI (mV) dw/dlogM % 

7.000 5.058 114359 0.0 0.0 100.0 

7.033 5.039 109474 0.0 0.1 100.0 

7.067 5.02 104773 0.0 0.5 100.0 

7.100 5.001 100261 0.0 0.2 100.0 

7.133 4.982 95929 0.0 0.7 100.0 

7.167 4.963 91774 0.0 0.6 100.0 

7.200 4.94 87797 0.0 0.6 100.0 

7.233 4.924 83990 0.0 0.3 99.9 

7.267 4.905 80351 0.0 0.1 99.9 

7.300 4.886 76876 0.0 0.3 99.9 

7.333 4.87 73560 0.0 0.1 99.9 

7.367 4.848 70400 0.1 0.2 99.9 

7.400 4.829 67389 0.0 0.3 99.9 

7.433 4.81 64522 0.0 0.0 99.9 

7.467 4.79 61796 0.0 0.2 99.9 

7.500 4.772 59204 0.1 0.3 99.9 

7.533 4.754 56741 0.1 0.4 99.9 

7.567 4.736 54400 0.1 0.1 99.9 

7.600 4.72 52177 0.1 0.6 99.9 

7.633 4.7 50066 0.1 0.6 99.9 

7.667 4.682 48060 0.1 1.0 99.9 

7.700 4.664 46155 0.1 1.1 99.9 

7.733 4.65 44346 0.1 1.0 99.9 

7.767 4.63 42625 0.1 1.6 99.8 

7.800 4.613 40989 0.1 1.5 99.8 

7.833 4.596 39434 0.1 1.5 99.8 

7.867 4.58 37952 0.1 2.2 99.8 

7.900 4.563 36542 0.1 2.5 99.7 

7.933 4.547 35197 0.1 3.6 99.7 

7.967 4.53 33913 0.1 3.9 99.6 

8.000 4.51 32687 0.1 3.7 99.5 

8.033 4.499 31514 0.2 5.0 99.5 

8.067 4.483 30391 0.2 5.4 99.4 

8.100 4.467 29314 0.2 5.7 99.3 

8.133 4.45 28280 0.2 6.4 99.2 

8.167 4.436 27287 0.2 6.0 99.1 

8.200 4.42 26331 0.2 6.7 99.0 

8.233 4.405 25409 0.2 6.6 98.9 

8.267 4.39 24520 0.2 6.7 98.8 

8.300 4.374 23661 0.2 7.3 98.7 

8.333 4.359 22830 0.2 6.9 98.6 

8.367 4.343 22026 0.2 7.3 98.5 

8.400 4.33 21246 0.3 8.2 98.4 

8.433 4.312 20488 0.3 8.3 98.2 

8.467 4.296 19753 0.3 9.6 98.1 
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8.500 4.28 19039 0.3 10.3 97.9 

8.533 4.26 18344 0.4 11.8 97.7 

8.567 4.247 17668 0.4 12.8 97.5 

8.600 4.231 17010 0.4 14.2 97.3 

8.633 4.214 16369 0.5 16.8 97.0 

8.667 4.20 15745 0.6 20.6 96.7 

8.700 4.18 15138 0.7 26.1 96.3 

8.733 4.163 14547 0.9 32.4 95.8 

8.767 4.145 13972 1.1 38.7 95.2 

8.800 4.13 13413 1.3 44.2 94.5 

8.833 4.11 12870 1.3 46.4 93.6 

8.867 4.091 12343 1.3 45.9 92.8 

8.900 4.073 11831 1.3 43.3 92.0 

8.933 4.05 11335 1.2 38.9 91.2 

8.967 4.036 10855 1.1 36.0 90.5 

9.000 4.017 10390 1.1 35.4 89.8 

9.033 3.997 9941 1.3 41.0 89.1 

9.067 3.98 9509 1.7 55.9 88.2 

9.100 3.959 9092 2.5 81.5 86.9 

9.133 3.939 8690 3.7 121.2 84.9 

9.167 3.919 8305 5.2 173.1 82.0 

9.200 3.90 7935 7.1 233.4 77.9 

9.233 3.88 7581 9.0 297.7 72.6 

9.267 3.86 7242 10.7 354.5 66.1 

9.300 3.84 6918 12.0 397.8 58.6 

9.333 3.82 6610 12.6 419.2 50.4 

9.367 3.8 6316 12.5 417.8 42.1 

9.400 3.781 6036 11.8 394.1 34.1 

9.433 3.761 5771 10.4 352.4 26.8 

9.467 3.74 5519 8.9 300.8 20.5 

9.500 3.723 5280 7.1 245.0 15.3 

9.533 3.704 5055 5.5 191.8 11.2 

9.567 3.685 4841 4.2 145.2 8.1 

9.600 3.67 4640 3.0 106.2 5.8 

9.633 3.648 4450 2.2 76.3 4.1 

9.667 3.631 4271 1.5 53.6 3.0 

9.700 3.613 4102 1.1 37.3 2.2 

9.733 3.60 3944 0.8 26.4 1.7 

9.767 3.579 3794 0.6 18.7 1.3 

9.800 3.563 3653 0.4 13.5 1.1 

9.833 3.547 3521 0.3 9.9 0.9 

9.867 3.53 3396 0.3 7.6 0.7 

9.900 3.516 3277 0.2 5.9 0.6 

9.933 3.5 3165 0.2 4.5 0.6 

9.967 3.486 3059 0.2 3.9 0.5 

10.000 3.47 2958 0.2 3.2 0.4 

10.033 3.457 2861 0.1 2.4 0.4 

10.067 3.442 2768 0.1 2.0 0.4 

10.100 3.428 2678 0.1 1.5 0.4 
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10.133 3.41 2590 0.1 0.8 0.3 

10.167 3.398 2503 0.1 1.0 0.3 

10.200 3.383 2417 0.1 0.2 0.3 

10.233 3.368 2332 0.1 0.0 0.3 

10.267 3.35 2245 0.1 0.3 0.3 

10.300 3.334 2157 0.1 0.6 0.3 

10.333 3.315 2068 0.1 0.5 0.3 

10.367 3.296 1975 0.1 1.2 0.3 

10.400 3.27 1880 0.1 0.6 0.3 

10.433 3.251 1780 0.1 0.6 0.2 

10.467 3.225 1677 0.1 1.0 0.2 

10.500 3.196 1571 0.1 0.7 0.2 

10.533 3.16 1460 0.1 0.8 0.2 

10.567 3.129 1346 0.1 0.6 0.2 

10.600 3.09 1230 0.1 0.6 0.1 

10.633 3.046 1112 0.1 0.6 0.1 

10.667 3.00 993 0.1 0.5 0.1 

10.700 2.942 876 0.1 0.5 0.1 

10.733 2.881 761 0.1 0.4 0.0 

10.767 2.813 650 0.1 0.2 0.0 

10.800 2.74 545 0.1 0.2 0.0 

10.833 2.652 449 0.1 0.0 0.0 

 

 

 


