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APPENDICES

APPENDIX A CTAB Adsorption Measurement
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Figure AL Calibration curve of CTAB solution by Total Organic Carbon analyzer
(TOC).

Table Al Data from CTAB adsorption isotherm on Aerosil® 0X50

Initial CTAB Observed initial Equilibrium CTAB CTAB

concentration ~ CTAB concentration, concentration adsorption
(PM) (PM) (PM) (pmollg)
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



Initial CTAB
concentration
(M)
2200
2500
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CTAB concentration
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386.95
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APENDIX B Styrene Adsolubilization Measurement
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Figure B1 Calibration curve of styrene in CTAB solution by UV-Vis at 280cm'L

Ratio of mixture = Silica 0.5 g :20 ml solution

Table Bl Data from styrene adsolubilization into CTAB adsorption 20 pmol/g on
Aerosil®0X50

Initial styrene Equilibrium styrene Styrene adsolubilization
concentration (pM) concentration (pM) (pmollg)
100 43.86 2.25
250 17.02 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 pmol/g on
Aerosil®0X50

Initial styrene Equilibrium styrene Styrene adsolubilization
concentration (pM) concentration (pM) (pmollg)
1000 315.33 21.39
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 ¢ Isoprene Adsolubilization Measurement
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Figure Cl Calibration curve of isoprene in CTAB solution by headspace GC.

Table CI Data from isoprene adsolubilization into CTAB adsorption 20 pmol/g on
Aerosil®0X50

Initial isoprene Equilibrium isoprene Isoprene adsolubilization
concentration (pM) concentration (pM) (pmol/g)
225 25.81 1.97
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®0X50

Initial isoprene Equilibrium isoprene Isoprene adsolubilization
concentration (pM) concentration (pM) (pmollg)
1750 40.24 68.39
7000 165.02 273.40
14000 301.29 547.95
21000 44221 §22.31
28000 688.86 1092.45

31500 186.07 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

Molecular weight : 364.46 gmol=
Styrene

Molecular weight: 104.15 gmol-1
Density: 0.906 ml/g

Isoprene

Molecular weight: 68.12 gmol 1
Density: 0.681 ml/g

AIBN

Molecular weight : 164.21 gmol'1

D1 CTAB Loading Calculation

Table D1 Calculation of initial CTAB concentration for CTAB adsorption 20 and
100 pmol/g silica in the system

CTAB adsorption ~ Equilibrium CTAB Initial CTAB loading  Total weight

concentration in the system of CTAB
(gmolfg) (gmol/15g) (»  (gmol in250 mi) (gmol) )
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 isoprene =1:3

Table D2 Calculation of initial styrene loading into CTAB adsorption 20 pmol/g
silica in the system at ratio of :1=1 3

Styrene Equilibrium styrene Initial styrene Total volume of
adsolubilization concentration loading in the system styrene
(gmollg) ((imol/15g) (M)  (gmol in 250 ml) (gmol) (il

5 75 80.52 20.13 95.13 10.94
10 150  161.03 40.26 190.26 21.87
15 225 24155 60.39 285.39 32.81

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

Isoprene Equilibrium isoprene Initial isoprene  Total volume of
adsolubilization concentration loading in the system isoprene
(nmollg) (Tmoll5g) (M) (amol 250 m) (gmol) (
15 225 33.75 8.44 233.44 23.35
30 450 67.49 16.87 466.87 46.70

45 675 101.24 2531 700.31 70.05
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Table D4 Calculation of initial styrene loading into CTAB adsorption 100 (imol/g
silica in the system at ratio of :1=13

Styrene Equilibrium styrene Initial styrene Total volume of
adsolubilization concentration loading in the system styrene
(nmollg) (nmol/5g) (M)  (nmol in 250 mi) (nmol) (il

25 315 27115 67.79 442.79 50.90
50 750 54230 135.57 885.57 101.80
75 1125 81345 203.36 1328.36 152.70

Table D5 Calculation of initial isoprene loading into CTAB adsorption 100 pmollg
silica in the system at ratio of S:1=1:3

Isoprene Equilibrium isoprene Initial isoprene  Total volume of
adsolubilization concentration loading in the system isoprene
(nmollg) (nmol/5g)  OIM)  (nmol in 250 ml) (nmol) (il
75 1125 46.00 11.50 1136.50 113.68
150 2250  99.01 23.00 2273.00 22131
225 3375 138.01 34.50 3409.50 341.05

Ratio of styrene isoprene =1:1

Table D6 Calculation of initial styrene loading into CTAB adsorption 20 pmollg
silica in the system at ratio of :1=1:1

Styrene Equilibrium styrene Initial styrene Total volume of
adsolubilization concentration loading in the system styrene
(nmolfg) (nmol/Bg) (M) (nmol in 250 ml) (nmal) (il

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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Table D7 Calculation of initial isoprene loading into CTAB adsorption 20 pmol/g
silica in the system at ratio of :1=1 1

Isoprene Equilibrium isoprene Initial isoprene  Total volume of
adsolubilization concentration loading in the system isoprene
(gmollg) (gmalit5g)  (gM)  (gmol in 250 ml) (gmol) (il
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 of initial styrene loading into CTAB adsorption 100 pmol/g
silica in the system at ratio of :1=1:1

Styrene Equilibrium styrene Initial styrene  Total volume of
adsolubilization concentration loading in the system styrene
(gmollg) (gmolil5g)  (gM)  (gmol in 250 m) (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 of initial isoprene loading into CTAB adsorption 100 pmol/g
silica in the system at ratio of :1=1:1

Isoprene Equilibrium isoprene Initial isoprene  Total volume of
adsolubilization concentration loading in the system isoprene
(gmollg) (nmol/5g)  (gM)  (gmol in 250 ml) (gmol) (no
50 750 30.67 1.67 157.67 75.79
100 1500  61.34 15.33 1515.33 151.58

150 2250 9201 23.00 2213.00 221.37
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Ratio of styrene isoprene =3:1

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

Styrene Equilibrium styrene Initial styrene Total volume of
adsolubilization concentration loading in the system styrene
(gmol/g) (gmol15g)  OtM)  (gmol in 250 ml) (gmol) M)

15 225 24155 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 DIl Calculation of initial isoprene loading into CTAB adsorption 20 pmollg
silica in the system at ratio of S:1=3:1

Isoprene Equilibrium isoprene Initial isoprene  Total volume of
adsolubilization concentration loading in the system isoprene
(gmolig) (gmol/t5g)  (nM) ~ (gmol in250 mi) (gmol) (M)
5 75 11.25 2.81 1181 1.78
10 150 22.50 5.62 155.62 15.57
15 225 33.75 8.44 233.44 23.35

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

Styrene Equilibrium styrene Initial styrene Total volume
adsolubilization concentration loading in the system  of styrene
(gmolig) (gmol/15g) (M) (gmol in 250 m) (gmol) (M)

75 1125 81345 203.36 1328.36 152.70
150 2250 162690  406.72 2656.72 305.41

225 3375 2440.35 610.09 3985.09 458.11
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Table U13 Calculation of initial isoprene loading into CTAB adsorption 100 pmol/g
silica in the system at ratio of :1=3:1

Isoprene Equilibrium isoprene Initial isoprene  Total volume of
adsolubilization concentration loading in the system isoprene
(gmollg) (gmol/t5g)  OM)  (gmol in 250 m) (gmol) o)
25 375 15.33 3.83 378.83 37.89
50 750 30.67 1.67 7157.67 75.79
75 1125 46.00 11.50 1136.50 113.68

D3 AIBN Loading Calculation
Ratio of AIBN = 1 mole AIBN 25 mole comonomer
Ratio of styrene isoprene =1:3

Table D14 Calculation of AIBN loading at CTAB adsorption 20 pmol/g silica at
ratio of :1=1:3

Total : Total weight
CTABax : Comonomer*, AIBN loading
comonomer AIBN
(gmol/g) : (gmollg) (gmol)
(gmol) ©
11 328.57 13.14 0.00216
12 657.13 26.29 0.00432

1:3 985.70 39.43 0.00647



65

Table D15 Calculation of AIBN loading at CTAB adsorption 100 pmol/g silica at
ratio of :1=1:3

Total : Total weight
CTABatp: Comonomer<a AIBN loading otal welg
(amollg) : (gmollg) comonomer (amol) AIBN
(gmol) 9
101 1579.29 63.17 0.01037
1:2 3158.58 126.34 0.02075
13 473787 189.51 0.03112

Ratio of styrene isoprene =1:1

Table D16 Calculation of AIBN loading at CTAB adsorption 20 pmol/g silica at
ratio of :l=1a1

Total _ Total weight
CTABdop: Comonomera) AIBN loading J
(amolig) - (gmallg comonomer (gmal) AIBN
| (gmol) ©)
101 345.88 13.83 0.00227
1:2 691.76 27.67 0.00454
13 1037.65 4151 0.00682

Table D17 Calculation of AIBN loading at CTAB adsorption 100 pmol/g silica at
ratio of :1=1 1

Total : Total weight
CTABaf* Comonomer*,(Q e AIBN loading ’
(amolig) - (gmolig) comonomer (qmo) AIBN
(gmol) 0
101 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 isoprene =3:1

Table D18 Calculation of AIBN loading at CTAB adsorption 20 pmol/g silica at
ratio of :1=3:1

Total '
CTAB: dp: Comonomer* AIBN loading 8 Welght
(amollg) - (gmolig) comonomer (amol) AIBN
(gmol) (0
L 363.20 1453 0.00239
L 2 726.40 29.06 0.00477
1:3 1089.60 4358 0.00716

Table D19 Calculation of AIBN loading at CTAB adsorption 100 pmol/g silica at
ratio of :1=3:1

Total : Total weight
CTAB3ip: Comonomer=a AIBN loading Dl Wely
» comonomer ) AIBN
(gmollg) : (|imollg) (/imal)
(nmol) (9)
11 1707.20 68.29 001121
1.2 3414.39 136.58 0.02243

13 5121.59 204.86 0.03364
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APENDIX E Data of Gel Permeation Chromatography

Table EI' Sample name for gel permeation analysis

, CTAB Comonomer
CTAB Comoomer 80— o agolublzaton

(gmolig) (gmlie) - yrlig ofsilica) ~ (gmolly ofsilica

Ratio of Sample
styrene:isoprene  name

1:3 131

11 20 20 1.1 tiln
3:1 Jula

1:3 13112

12 20 4 1.1 L2
3:1 3112

1:3 1313

13 7.9 60 1 L3
3:1 313

1:3 :3HL:1

11 100 100 1:1 L1HI:1
3:1 3 1HL1

. 1:3 13HL2
12 10 20 101 L1H12
3:1 3:1H12

1:3 13HL3

13 100 300 1.1 I1H13

3:1 31HL3
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Current Date 1/12/05

Sample Information

Sample Name 1.3LT1 Sample Type Broad knovM

Vial 8 Date Acquired 1/11/05 7 07 29 PM

Injection 1 Acq Method Set  Y2005_MethR_THF_30C_2
Injection Volume 100 00 ul Processing Method Y2005_ProcR_THF_30C_2
Channel SATIN Date Processed 1/12/05 8 35 29 AM

Run Time 22 0 Minutes

Auto-Scaled Chromatogram
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Current Date 1/12/05

Sample Information
SampleName 1:3L1:2 Sample Type Broad Unknown
Vial 1 Date Acquired 1/11/05 8 24:37 PM
Injection 1 Acq Method Set  Y2005_MethR THFJ50C_2
Injection Volume  100.00 ul Processing Method Y2005_ProcR THF 30CJ?
Channel SATIN Cate Processed 1/12/05 8 36:06 Afd
Run Time 72 0 Minutes

Auto-Scaled Chromatogram

11500 16)! ﬁ&\ 10000
11000 © 14 NEH O a0

1 © :
105 00- 10y N fDGDé

1o w5

10000- I 060; 000

040 2000
95.00 020
00— 000- 10.00

0.00 50 %a 50 20 AN L[%(,\pﬂ "
MW Distribution
Peak Results
M M MR M Ml Pty
fr

o 738 100 &2 130 180 1331



70

Qurrent Date 1/12/05

Sample Information
SampleName 1:311:3 Sample Type Broad Unknown
Vial 14 Date Acquired 1/11/05 9:41:46 PM
Injection 1 Acq Method Set  Y2005_MethR_THF_30C_2
Injection Volume  100.00 ul Processing Method Y2005_ProcR_THF_30C_2
Channel SATIN Date Processed 1/12/05 8:37:22 AM
Run Time 22 0 Minutes

Auto-Scaled Chromatogram
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Sample Type Broad knovjn

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

Current Date 1/12/05
Sample Information
SampleName LILL1
Vial 9
Injection 1
Injection Volume 10000 LI
Channel SAT'N
Run Time 22 0 Minutes

Auto-Scaled Chromatogram
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Current Date 1/12/05

Sample Information

SampleName 11L1.2 Sample Type Broad Unknown
Vial 2 Date Acquired 1/11/05 3:30:27 PM
|ﬂjeCtI0n 1 Acq Method Set  Y2005_MethR_THF_30C_2

Processing Method Y2005_ProcR_7HF_30C_2
1/12/05~8 22:17 AM

Injection Volume 100 00 Ul
Channel SATIN Date Processed

Run Time 22 0 Minutes

Auto-Scaled Chromatogram

160° lloo 00
11500 S TR
- b i 7 : 5000
|
110,00 | 100 ST 6000 é’
080 %
105.00 B 0.60- 00 5
S5 tA 0.40
20,00
100.00 N
: 0.00- 10,00
95'0(()) JO 500 1?\7%, 1500 2000 350 3.00 250
jtes Los Vol \AK

------- MW Distribution
Total Area

Peak Results

MM My 0" M M Plydspersty
1
2 79 1146 108 1543 1958  14466%8



Current Date 12/14/04

Sample Information

13

SampleName 1:1L(2:3) Sample Type Broad  knowi
Vial 6 Date Acquired 12/14/04 2:01 40 PM
Injection 1 Acq Method Set Y2004_1_MettiR_THF_30C_4
Injection Volume 100 00 UI Processing Method Y2005_ProcR_THF_30C_1
Channel SAT'N Date Processed 12/14/04 4:02:18 rm
Run Time 22 0 Minutes
Auto-Scaled Chromatogram
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Current Date 12/14/04

Sample Information
SampleName 3:1L1:1 Sample Type Broad knovm
Vial 3 Date Acquired 12/14/04 3:28:22 PM
Injection 1 Acq Method Set Y2004_1_MethR_THF_30C_4
Injection Volume 100 00 ul Processing Method Y2005_ProcR_THF_30C_1
Channel SATIN Date Processed 12/14/04 4:06:19 PM
Run Time 22.0 Minutes

Auto-Scaled Chromatogram
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Current Date 1/12/05

Sample Information
SampleName 3112 Sample Type Broad Unknown
Vial 10 Date Acquired 1/11/05 7:58:55 PM
Injection 1 Acq Method Set  Y2005_MethR_THF_80C_2
Injection Volume 100 00 Processing Method Y2005_ProcR_THF_30C_2
Channel SAT'N Date Processed 1/12/05 8:35:55 AM
Run Time 22 0 Minutes

Auto-Scaled Chromatogram
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current Date 1/12/05

Sample Information

Date Acquired

Acq Method Set

Broad Unknowi
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1/11/05 8:50:21 PM
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SampleName 3:1L1:3 Sample Type
Vial 12
Injection 1
Injection Volume 100,00
Channel SATIN
Run Time 22 0 Minutes
Auto-Scaled Chromatogram
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Current Date 1/12/05

SampleName 13H11

Vial 15
Injection 1
Injection Volume 100 00 Ul
Channel SATIN

Run Time 22.0 Minutes

Auto-Scaled Chromatogram
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Sample Information

Sample Type Broad Unknown

Date Acquired 1/11/05 10:07:30 PM

Acqg Method Set Y2005_MethR_THF_30C_2
Processing Method Y2005_ProcR_THF_30C_2
Date Processed 1/12/05 8:37:41 AM
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Current Date 1/19/05

Sample Information
SampieName 1:31-11:2 Sample Type Broad Unknowi
Vial 4 DateAcquired 1/19/05 11:08:13 AM
Injection 1 Ac-g Method Set Y2005_MethRJTHF_30C_2
Injection Volume 100 00 ul Processing Method Y2005_ProcR_THF_30C_2
Channel SATIN Date Processed 1/19/05 3:15 05 PM
Run Time 22 0 Minutes

Auto-Scaled Chromatogram
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Sample Information

Cunent Date 12/14/04
SampleName 13113
Vial 2
Injection 1

Sample Type
Date Acquired
Acq Method Set

19

Broad Unknown

12/14/04 3:02:40 PM
Y2004 _1_MethR_THF_30C_4

Processing Method Y2005_ProcR_THF_30C_1

Injection Volume 100.00
Ct:annel SATIN Date Processed  12114'04 4.06:37 PM
Run Time 22.0 Minutes
Auto-Scaled Chromatogram
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Current Date 1/12/06
Sample Information

SampleName 11HL1 Sam
Vial 1 Date
Injection 1 Acq
Injection Volume 100 00 u Proc
Channel SATIN Date
Run Time 22 0 MinuteS

100~

080

1 il g 080-

040
5 V' A
10000 0.20
500 W, 0.00
08@ RO 19(1}1500 """ 2000 6,00
Sutes

14).

1.00

080

dw vd(logM)

060
Vi)
]

020¢
000 -

80

ple Type Broad Unknown
Acquired 1/11/05 3.04:45 PM
Method Set ~ Y2005_MethR_THF_30C_2
essing Method Y2005_ProcR_THF 30C_2
Processed 1/12/058:21 58 AM
8 -100 00
5 R
D § ‘ 00
— o,
+ O g
N
£3 & 6000
ST N =
i 5
B " F 20 §
2000
0.00
Log Ml wt
——————— MW Distribution
Total Area
; 10000
o
- &
Yy &g
+ - - ©
sy # Q0 *
- £

40 J
\'r 2000

-0.00

39 \ﬁ%w 23)
0

istribution
al I?-\rea

EEEL L

B



81

Qnent Date 1/12/05

Sample Information
SampleName LIHL:2 Sample Type ~ Broad Unknown
Vid 13 Date Acquired ~ 1/11/05 9 16,04 PM
Injection 1 Aoy Method Set Y2006 MethR THE 30C 2
InFJ]ectlon Volume 20000 Processing Method Y2005 ProcR THF 30C 2
Channel SATIN Date Processed ~ 1/12/058 36:58 AM
Run Time 22.0 Minutes

Auto-Scaled Chromatogram
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Qurert Date 1214704
Sample Information
1 pleName L1HL3 Sample Type ~ Broad  knowi
Vid 1 Date Acquired ~ 12/14/04 2:36.56 PM
Injection 1 Acq Method Set Y2004 1 MethR THF 30C 4
InAectlon Volume  100.00 ul Processing Method Y2005 ProcR THF 30C 1
Channel SATIN Date Processed ~ 12/14/04 4:03725 PM
Run Time 220 Minutes
Auto-Scaled Chromatogram
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Qurart Date 1120
Sample Information
SampleName ~ 31HLI Sample Type ~ Broad  know
Vid 16 Date Acquired ~ 1/11/05 10:33 17 PM
Injection 1 Acq Method Set Y2005 MethR_THF 30C 2
In%ection Volume 10000 Processing Method Y2005 ProcR THF 30C 2
Channel SATIN Date Processed  1/12/05~8:38:12 AV
Run Time 22 0 Minutes
Auto-Scaled Chromatogram
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Sample Tyoe - Broad Unknown
Date Acquired ~~ 1/29/05 11:33.55 AMI
Ao Method Set Y2005 MethR THF 30C 2

Processing Method Y2005 ProcR TriF 30C 2
Date Processed ~ 1/19/05°3:15:14 PV

Qnet Date 11905
Sample Information
SampleName 31HL 2
Vil 5
Injection !
Injection Volume 100,00
ctiannel SATIN
Run Time 22.0 Minutes

Auto-Scaled Chromatogram
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et Cete 121404
Sample Information
SampleName 31HL3 Sample T Broad  knouMi
Vid p 5 DatepAcqt}{Eeed 12/14/04 1:36 00 PM
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Injection Volume 10000 u Processm% Method Y2005 ProcRITHE 30C 1
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Run Time 22 0 Minutes
Auto-Scaled Chromatogram
100- 19) . 1000
b i) 4
150 T Iy0)
D "& g : QA D=
11000 1 10 . 8 5 c%
0d)
IHD 06)| 5 LD(DE
. 00 "
10000 1 07
- w1 @ " e e g0
TR, 0 a0 o =
%tnbutlon
= 38 |
| FIET g
£
y 05
o =

b
L ¢
-

W L
Log Mol Wt , *
%Q‘srtnbutlon
ed

ARkt



86

CURRICULUM VITAE

Name: Ms. Saranya Katchamart
Date of Birth: March 24, 1981
Nationality: Thai

University Education:
1999-2002  Bachelor Degree of Science in Industrial Chemistry. Faculty of

Science, King Mongkut's Institute of Technology Ladkrabang, Bangkok, Thailand.

Poster Presentation:
1 Katchamart, ., Arayawongkul, ., Nithitanakul, M. and O’Haver J. H. (2005)

Characterization of Polymer formed via Admicellar Polymerization:
Copolymerization of Styrene/lsoprene. Poster Presentation at the 7th World Congress
of Chemical Engineering, Glasgow, Scotland.



	REFERENCES
	APPENDICES
	APPENDIX A CTAB Adsorption Measurement
	APENDIX B Styrene Adsolubilization Measurement
	APENDIX C Isoprene Adsolubilization Measurement
	APPENDIX D Calculation for Amount of CTAB Loading, Comonomer Loading, and AIBN Loading for Admicellar Polymerization
	APENDIX E Data of Gel Permeation Chromatography

	CURRICULUM VITAE

