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APPENDICES

A P P E N D IX  A  C T A B  A d so rp tio n  M e a su re m e n t

F ig u re  A1 C alib ration  curve o f  CTA B solution  by Total O rganic C arbon analyzer 
(TO C ).

T a b le  A1 D ata from  C TA B  adsorption  isotherm  on Aerosil® 0 X 5 0

Initial C TA B  
concen tration  

(pM )

O bserved initial 
C TA B  concentration, 

(pM )

E quilibrium  CTA B 
concentration  

(pM )

CTA B
adsorption
(pm ol/g)

400 566.42 266.38 3.75
600 743.96 278.69 5.82
800 927.06 282.39 8.06
1400 1458.19 278.47 14.75
1600 1643.88 279.28 17.06
1800 1821.05 285.80 19.19
2000 1977.84 293.96 21.05
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Initial C TA B O bserved initial E quilibrium  CTA B CTA B
concentration CTA B concentration concentration adsorption

(nM ) (EM) (qM ) (pm ol/g)
2200 2031.95 268.01 22.05
2500 2139.81 328.84 72.44
3000 2660.19 355.52 92.19
4000 3475.61 488.95 119.47
4200 3738.40 570.13 126.73
4600 4057.15 964.86 123.69
4800 4327.72 1428.54 115.97
5000 5837.73 2436.69 136.04
6000 5606.45 1739.88 154.66
7000 6361.08 2610.16 150.04
8000 7262.49 3255.82 160.27
9000 9127.58 5072.72 162.19
15000 15057.89 11195.77 154.48
30000 31733.21 26266.20 218.68
50000 52804.37 48023.05 191.25
100000 102507.86 94724.31 311.34
150000 146836.99 137163.16 386.95
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APENDIX B Styrene Adsolubilization Measurement

Initial styrene concentration (p M )

Figure B1 Calibration curve o f  styrene in CTAB solution by U V -V is at 280cm '1. 

Ratio o f  mixture = Silica 0.5 g : 20 ml solution

Table B1 Data from styrene adsolubilization into CTAB adsorption 20 pm ol/g on 
Aerosil®OX50

Initial styrene 
concentration (pM)

Equilibrium styrene 
concentration (pM )

Styrene adsolubilization  
(pm ol/g)

100 43.86 2.25
250 77.02 6.92
500 151.93 13.92
1000 376.11 24.96
1500 608.07 35.68
2000 785.44 48.58
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Table B2 Data from styrene adsolubilization into CTAB adsorption 100 pm ol/g on 
Aerosil®OX50

Initial styrene 
concentration (pM )

Equilibrium styrene 
concentration (pM )

Styrene adsolubilization  
(pm ol/g)

1000 315.33 27.39
2000 690.67 52.37
3000 809.33 87.63
4000 1119.67 115.21
5000 1485.67 140.57
7000 2190.00 192.40
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APENDIX c  Isoprene Adsolubilization Measurement

5000000  
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0 5000 10000 15000 20000
Initial isoprene concentration (pM )

Figure C l Calibration curve o f  isoprene in CTAB solution by headspace GC.

Table C l Data from isoprene adsolubilization into CTAB adsorption 20 pm ol/g on 
Aerosil®OX50

Initial isoprene 
concentration (pM)

Equilibrium isoprene 
concentration (pM)

Isoprene adsolubilization  
(pm ol/g)

225 25.81 7.97
450 41.90 16.32
1800 134.39 66.62
3600 358.85 129.65
5400 462.22 197.51
7200 542.62 266.30
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Table C2 Data from isoprene adsolubilization into CTAB adsorption 100 pmul/g on 
Aerosil®OX50

Initial isoprene 
concentration (pM)

Equilibrium isoprene 
concentration (pM)

Isoprene adsolubilization 
(pm ol/g)

1750 40.24 68.39
7000 165.02 273.40
14000 301.29 547.95
21000 442.21 822.31
28000 688.86 1092.45
31500 786.07 1228.56
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APPENDIX D Calculation for Amount of CTAB Loading, Comonomer 
Loading, and AIBN Loading for Admicellar Polymerization

System; Silica 15 g : Solution 250 ml 
CTAB
M olecular weight : 364.46 gm ol"1 
Styrene
M olecular weight: 104.15 gm ol’ 1 
Density: 0 .906 m l/g  
Isoprene
M olecular weight: 68.12 gm ol' 1 

Density: 0.681 m l/g  
AIBN
M olecular w eight : 164.21 gm ol' 1

D1 CTAB Loading Calculation

Table D1 Calculation o f  initial CTAB concentration for CTAB adsorption 20 and 
100 pm ol/g silica in the system

CTAB adsorption Equilibrium CTAB  
concentration

Initial CTAB loading 
in the system  

(gmol)

Total weight 
o f  CTAB  

(g)(gmol/g) (gmol/15g) ( m (gmol in 250 ml)
20 300 » 300 75 375 0.1367
100 1500 400 100 1600 0.5831
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D 2 Comonomer Loading Calculation 

Ratio of styrene ะ isoprene =1:3

Table D2 Calculation o f  initial styrene loading into CTAB adsorption 20 pmol/g 
silica in the system  at ratio o f  ร:1=1 ะ3

Styrene Equilibrium styrene Initial styrene Total volum e o f
adsolubilization concentration loading in the system styrene

(gmol/g) ((imol/15 g) (nM) (gmol in 250 ml) (gmol) (til)
5 75 80.52 20.13 95.13 10.94
10 150 161.03 40.26 190.26 21.87
15 225 241.55 60.39 285.39 32.81

Table D3 Calculation o f  initial isoprene loading into CTAB adsorption 20 pmol/g 
silica in the system  at ratio o f  ร:!—1:3

Isoprene Equilibrium isoprene Initial isoprene Total volum e o f
adsolubilization concentration loading in the system isoprene

(nmol/g) (Tmol/15 g) (nM) (nmol เท 250 ml) (gmol) (ฬ
15 225 33.75 8.44 233.44 23.35
30 450 67.49 16.87 466.87 46.70
45 675 101.24 25.31 700.31 70.05
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T a b le  D 4  C alcu lation  o f  initial styrene load ing into C T A B  adsorption 100 (im ol/g
silica  in the system  at ratio o f  ร: 1= 1 ะ3

Styrene Equilibrium styrene Initial styrene Total volume o f
adsolubilization concentration loading in the system styrene

(nmol/g) (nmol/15 g) (tiM) (nmol in 250 ml) (nmol) (til)
25 375 271.15 67.79 442.79 50.90
50 750 542.30 135.57 885.57 101.80
75 1125 813.45 203.36 1328.36 152.70

Table D5 Calculation o f  initial isoprene loading into CTAB adsorption 100 pmol/g 
silica in the system  at ratio o f  S:I=1:3

Isoprene Equilibrium isoprene Initial isoprene Total volum e o f
adsolubilization concentration loading in the system isoprene

(nmol/g) (nmol/15 g) OiM) (nmol in 250 ml) (nmol) (til)
75 1125 46.00 11.50 1136.50 113.68
150 2250 99.01 23.00 2273.00 227.37
225 3375 138.01 34.50 3409.50 341.05

Ratio of styrene ะ isoprene =1:1

Table D6 Calculation o f  initial styrene loading into CTAB adsorption 20 pmol/g 
silica in the system  at ratio o f  ร:1=1 :1

Styrene Equilibrium styrene Initial styrene Total volum e o f
adsolubilization concentration loading in the system styrene
(nmol/g) (nmol/15 g) (nM) (nmol in 250 ml) (nmol) (til)

10 150 161.03 40.26 190.26 21.87
20 300 322.06 80.52 380.52 43.74
30 450 438.09 120.77 570.77 65.61
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T a b le  D 7  C alcu lation  o f  initial isoprene load ing into C T A B  adsorption 20  pm ol/g
s ilica  in the system  at ratio o f  ร :1=1 ะ 1

Isoprene Equilibrium isoprene Initial isoprene Total volum e o f
adsolubilization concentration loading in the system isoprene

(gmol/g) (gmol/15 g) (gM) (gmol in 250 ml) (gmol) (til)
10 150 22.50 5.62 155.62 15.57
20 300 44.99 11.25 311.25 31.13
30 450 67.49 16.87 466.87 46.70

Table D8 Calculation o f  initial styrene loading into CTAB adsorption 100 pmol/g 
silica in the system  at ratio o f  ร:1=1 :1

Styrene Equilibrium styrene Initial styrene Total volum e o f
adsolubilization concentration loading in the system styrene
(gmol/g) (gmol/15 g) (gM) (gmol in 250 ml) (gniol) (td)

50 750 542.30 135.57 885.57 101.80
100 1500 1084.60 271.15 1771.15 203.60
150 2250 1626.90 406.72 2656.72 305.41

Table D9 Calculation o f  initial isoprene loading into CTAB adsorption 100 pmol/g 
silica in the system  at ratio o f  ร :!=1 :1

Isoprene Equilibrium isoprene Initial isoprene Total volum e o f
adsolubilization concentration loading in the system isoprene

(gmol/g) (nmol/15 g) (gM) (gmol in 250 ml) (gmol) (no
50 750 30.67 7.67 757.67 75.79
100 1500 61.34 15.33 1515.33 151.58
150 2250 92.01 23.00 2273.00 227.37
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Ratio of styrene ะ isoprene =3:1

Table DIO Calculation o f  initial styrene loading into CTAB adsorption 20 pmol/g 
silica in the system  at ratio o f  ร:!=3:1

Styrene Equilibrium styrene Initial styrene Total volum e o f
adsolubilization concentration loading in the system styrene

(gmol/g) (gmol/15 g) OtM) (gmol in 250 ml) (gmol) (Ml)
15 225 241.55 60.39 285.39 32.81
30 450 483.09 120.77 570.77 65.61
45 675 724.64 181.16 856.16 98.42

Table D ll  Calculation o f  initial isoprene loading into CTAB adsorption 20 pmol/g 
silica in the system  at ratio o f  S:I=3:1

Isoprene Equilibrium isoprene Initial isoprene Total volum e o f
adsolubilization concentration loading in the system isoprene

(gmol/g) (gmol/15 g) (mM) (gmol in 250 ml) (gmol) (Ml)
5 75 11.25 2.81 77.81 7.78
10 150 22.50 5.62 155.62 15.57
15 225 33.75 8.44 233.44 23.35

Table D12 Calculation o f  initial styrene loading into CTAB adsorption 100 pmol/g 
silica in the system  at ratio o f  ร:!=3:1

Styrene Equilibrium styrene Initial styrene Total volume
adsolubilization concentration loading in the system o f  styrene

(gmol/g) (gmol/15 g) (mM) (gmol in 250 ml) (gmol) (Ml)
75 1125 813.45 203.36 1328.36 152.70
150 2250 1626.90 406.72 2656.72 305.41
225 3375 2440.35 610.09 3985.09 458.11
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T a b le  U 13  C alcu lation  o f  initial isoprene loading into C T A B  adsorption 100 pm ol/g
s ilica  in the system  at ratio o f  ร: 1=3:1

Isoprene Equilibrium isoprene Initial isoprene Total volume o f
adsolubilization concentration loading in the system isoprene

(gmol/g) (gmol/15 g) OiM) (gmol in 250 ml) (gmol) Oil)
25 375 15.33 3.83 378.83 37.89
50 750 30.67 7.67 757.67 75.79
75 1125 46.00 11.50 1136.50 113.68

D 3 AIBN Loading Calculation 

Ratio of AIBN = 1 mole AIBN ะ 25 mole comonomer 

Ratio of styrene ะ isoprene =1:3

Table D14 Calculation o f  AIBN loading at CTAB adsorption 20 pm ol/g silica at 
ratio o f  ร:!=1:3

C TABa 111<1 ญ : Comonomer*,», 
(gm ol/g) : (gm ol/g)

Total
comonomer

(gmol)

A I B N  loading 
(gmol)

Total weight 
AIBN  

(g)
1 : 1 328.57 13.14 0.00216
1 ะ 2 657.13 26.29 0.00432
1 : 3 985.70 39.43 0.00647
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T a b le  D 1 5  C alcu lation  o f  A IB N  load ing at C T A B  adsorption 100 p m o l/g  silica  at
ratio o f  ร: 1=1:3

CTABads0,p : Comonomer*,01 

(gmol/g) : (gmol/g)

Total
comonomer

(gmol)

AIBN loading 
(gmol)

Total weight 
AIBN

(g)
1 : 1 1579.29 63.17 0.01037
1 : 2 3158.58 126.34 0.02075
1 ะ 3 4737.87 189.51 0.03112

Ratio of styrene ะ isoprene =1:1

Table D16 Calculation o f  AIBN loading at CTAB adsorption 20 pm ol/g silica at 
ratio o f  ร:!= 1:1

C TABato,p : Comonomerads0, 
(gmol/g) : (gmol/g)

Total
comonomer

(gmol)

AIBN loading 
(gmol)

Total weight 
AIBN

(g)
1 : 1 345.88 13.83 0.00227
1 : 2 691.76 27.67 0.00454
1 ะ 3 1037.65 41.51 0.00682

Table D17 Calculation o f  AIBN loading at CTAB adsorption 100 pm ol/g silica at 
ratio o f  ร:1=1 ะ 1 .

CTABads0̂  ะ Comonomer*,0, 
(gmol/g) : (gmol/g)

Total
comonomer

(gmol)

AIBN loading 
(gmol)

Total weight 
AIBN

(g)
1 : 1 1643.24 65.73 0.01079
1 : 2 3286.48 131.46 0.02159
1 : 3 4929.73 197.19 0.03238
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Ratio of styrene ะ isoprene =3:1

Table D18 Calculation o f  AIBN loading at CTAB adsorption 20 pm ol/g silica at 
ratio o f  ร: 1=3:1

CTAB;,ds0,p : Comonomer*,0, 
(gmol/g) : (gmol/g)

Total
comonomer

(gmol)

AIBN loading 
(gmol)

Total weight 
AIBN

(g)
1 : 1 363.20 14.53 0.00239
1 ะ 2 726.40 29.06 0.00477
1 : 3 1089.60 43.58 0.00716

Table D19 Calculation o f  AIBN loading at CTAB adsorption 100 pm ol/g silica at 
ratio o f  ร: 1=3:1

CTAB3dsorp : Comonomer*,01 

(gm ol/g) : (|imol/g)

Total
comonomer

(nmol)

AIBN loading 
(|imol)

Total weight 
AIBN

(g)
1 ะ 1 1707.20 68.29 0 01121

1 : 2 3414.39 136.58 0.02243
1 ะ 3 5121.59 204.86 0.03364



6 7

APENDIX E Data of Gel Permeation Chromatography

Table E l Sample name for gel permeation analysis

CTABadsorp: Comonomer,Hsoi 
(gmol/g) : (gmol/g)

CTAB 
adsorption 

(gmol/g of silica)

Comonomer 
adsolubilization 

(gmol/g of silica)
Ratio of 

styrene:isoprene
Sample
name

1:1 20 20

1 : 3 1:3LI : 1

1 : 1 1:1L1:1

3 : 1 3:1L1:1

1:2 20 40

1 : 3 1:3L1:2

1 : 1 1:IL1:2

3 : 1 3:1L1:2

1:3 20 60

1 : 3 1:3L1:3

I : 1 1:1L1:3

3 : 1 3:1L1:3

1:1 100 100

1 : 3 !:3H1:1

1 : I 1:1 HI : 1

3 : 1 3: IH1:1

•-
1:2 100 200

1 : 3 1:3H1:2

1 : 1 1:1H1:2

3 : 1 3:1H1:2

1:3 100

1 : 3 1:3H1:3

300 1 : 1 1:1H1:3

3 : 1 3:1H1:3
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Current Date 1/12/05

Sam ple Information

Sample Name 

Vial
Injection

Channel 

Run Time

1.3LT1

8
1

Injection Volume 100 00 ul
SATIN

22 0 Minutes

Sample Type Broad บกknovMา

Date Acquired 1/11/05 7 07 29 PM
Acq Method Set Y2005_MethR_THF_30C_2

Processing Method Y2005_ProcR_THF_30C_2 
Date Processed 1/12/05 8 35 29 AM

Auto-Scaled Chromatogram
130.00 ■ 
125 00 I 
120 00

115.00
% 110 00

105.00 ;
100.00 f
95 00
90. 00 - 

0.00 5.00 10 00 15 00
Minutes

1 50

1 60

1 40
CD

M S üjs ,

1 20 s  1  1

§
c&£ ใ .00

TÏ"
+N

iI
1
Ï•6

0.80 ร
1

I 0 60 j

- i  H 0.40 ;
i : I 0,20 •

0.00-1-■

20 00 350 3.00 2.50 
leg Mol Wl

------ - M W  Distribution 
Total Area

100 00

80 00

-60 00

^0.00

20 00

0 00

Peak Results
£ Mn Mw WP Mz fvfe+1 PolydeporsJy
1
2 675 930 786 1267 1686 1 377369

Cum
utot

rvo
 %
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Current Date 1/12/05

Sam ple Information

SampleName

Vial
Injection

Injection Volume 
Channel 

Run Time

1:3L1:2 

11 
1
1 0 0 .0 0  ul
SATIN

72 0 Minutes

Sample Type 

Date Acquired 
Acq Method Set

Broad Unknown 

1/11/05 8 24:37 PM 
Y2005_Meth R THF J50C_2

Processing Method Y2005_ProcR THF 30CJ? 
Cate Processed 1/12/05 8 36:06 Afd

Auto-Scaled Chromatogram
115.00-

110 00
8CO

105 00-

100.00-

95.00

90.00 —1- 
0.00 5 00 10 00 15 00 20.00

Minutes

j o1.60 -■ o>ri (\if «81.40- N coil CO
COT S t1.20 ( $ c5 5ร ุ 1 00 ■ +NSi J ร.1 0.50- rI  :060;

0.40—
0.20
0 0 0 -

350 3.00

10000 

80.00 

60 OD 

-̂ 10.00 

—20-00 

! 0  .00

Log Mol wt 
MW  Distribution 
Total Area

Peak Results
พ Mา M.v MR Mz Mz+1 PofydispefSity
f r

2 738 1030 862 1390 1810 1.394901

Cum
ulat

rve 
%
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Current Date 1/12/05

Sam ple Information

SampleName 1:311:3

Vial 14
Injection 1

Injection Volume 100.00 ul
Channel SATIN

Run Time 22 0 Minutes

Sample Type Broad Unknown

Date Acquired 1/11/05 9:41:46 PM
Acq Method Set Y2005_MethR_THF_30C_2

Processing Method Y2005_ProcR_THF_30C_2 
Date Processed 1/12/05 8:37:22 AM

>£

Auto-Scaled Chromatogram
112 00 
110 00 §

1.60"
1 40- Cl 1๓ o0ไ> S a  5106.00 1.2 0 : 17

106 00 ? 1.0 0 - N ร  1

104.00
COc'■c

ฯ 2
0 60 i
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Current Date 1/12/05

Sam ple Information

Sample Name 
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Injection Volume 
Channel 

Run Time

1:1L1:1
9
1
100.00 ul 
SATIN
22 0 Minutes

Sample Type Broad ษกknovjn

Date Acquired 1/11/05 7 33:11 PM  
Acq Method Set Y2005_MethR_THF_30C_2

Processing Method Y2005_ProcR_THF_30C_2 
Date Processed 1/12'05 8.35:46 AM

Auto-Scaled Chromatogram
j

125.00
120.00

115.00

o

1  110.00

105.00 :
100.00 cl -Y " '
95 00-!
90.00-'obo 5,00 10 00 15b0 20.00Minutes

1.80-4 ]• 100.00
1.50-1 ๙5 «•| (N
1.40 I T- rsjll Q? II axli> 80 00

to 1 H1.20-- 2 T ร  2  'II 60 oo1.00-- ไโN
0 80 - 54 40.00
060-
0.40 20.00
0 20-4
0.00 — ■ —0.00

3 50 3 ,00 2 50
Log Mol พ!
MW Distribution
Total Area

Peak Results
M Mn !Av MR Mz Mz+1 Potydeporsity
1
2 669 923 795 1253 1666 1.378594

% ©MjeimuoQ



72

Current Date 1/12/05

Sam ple Information
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Current Date 12/14/04

Sam ple Information
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Current Date 12/14/04

S am p le  Inform ation

SampleName 3:1L1:1

Vial 3
Injection 1

Injection Volume 100 00 ul
Channel SATIN

Run Time 22.0 Minutes
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Date Acquired 
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Date P rocessed
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Current Date 1/12/05

S am p le  Information

SampleName
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Injection Volume
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Run Time
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current Date 1/12/05

S a m p le  Inform ation
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Current Date 1/12/05

Sam ple Information

SampleName
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Injection Volume 
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Run Time
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Sam pieNam e 1:31-11:2

Vial 4
Injection 1

Injection Volume 100 00 ul
Channel SATIN

Run Time 22 0 Minutes

Sample Type Broad Unknow i

DateAcquired 1/19/05 11:08:13 AM
Ac-q Method Set Y2005_MethRJTHF_30C_2 

Processing Method Y2005_ProcR_THF_30C_2 
Date Processed 1/19/05 3:15 05 PM

116 00- 
114 0O-- 
112 00 
110 00

I  108 00-
106.00
104.00
102.00 
100.00-

Auto-Scaled Chromatogram

๚  I /  '

0.00 5 00 1000 15.00 20.00
Minutas

§çnêpะร
I

2 00-

0.50 ■■

3 60 3.40 3 20 3 00 2 80
log Mol พร

------- MW Distribution
Total Area

-100,00
j*

80.00 

60 00 

-40 00 

-20.00
! ;

i -000 
260

Peak Results
N Mn Mw MP Ms Mz+1 Fo ty dis pe ratty
1
2 882 1082 829 1370 1739 1 226502

Cu
mu

lati
ve 

%



79

Cunent Date 12/14/04

Sam ple Information

SampleName
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Current Date 1/12/06

Sam ple Information
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Current Date 1/12/05

Sam ple Information

SampleName
Vial
Injection
Injection Volume
Channel
Run Time

1:1H1::2
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1
100 00 ul 
SATIN
22.0 Minutes

Sample Type Broad Unknown
Date Acquired 1/11/05 9 16.04 PM 
Acq Method Set Y2005 MethR_THF 30C 2 
Processing Method Y2005 ProcR_THF_30C_2 
Date Processed 1/12/058 36:58 AM
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Current Date 12/14704

Sam ple Information
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Current Date 1/12/0๖

Sam ple Information

SampleName 3:1 H1:1
Vial 16
Injection 1
Injection Volume 100.00 ฟ
Channel SATIN
Run Time 22 0 Minutes

Sample Type 
Date Acquired 
Acq Method Set

Broad บกknowท 
1/11/05 10:33 1? PM 
Y2005_MethR_THF_30C_2

Processing Method Y2005_ProcR THF_30C_2 
Date Processed 1/12/05~8:38:12 AM
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Current Date 1/19/05

Sam ple Information
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Current Date 12/14/04

Sam ple Information
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